- 1 - BACKLI GHT CONTROL FOR A PORTABLE COWVPUTI NG DEVI CE The invention
described herein relates to a nechanismfor enhancing the ease of use of a
portabl e conputing device. In particular, the invention described herein
relates to a 5 nethod and system for enhancing the clarity of information
presented on a backlit display of a portable conputing device. The
conventional portable conputing device, such as a | aptop conputer, a PDA
or a wireless tel ephone, includes a Ligpid Crystal Display (LCD) display
for presenting 10 information to the user, and a keyboard or keypad for

facilitating data entry by the user. Typically, the LCD display conprises a
transm ssive LEAGRAKFHTLONIROI KRG ORFABE SRYRGTING DEVIGEL ity of tho

information presented on the LCD panel. The intensity of the |ight produced
by the LCD backlight is set by the manufacturer such that the information
present ed drhetifeni@plesenhed herginoklages ta meeideisat fer enrbncng the eghof tsewéhs. 15
However, thyj . A . i fficult to read
i m e Ra e KinRREEE bl Bl MR G e ARG e 1 Vel
"blindi Bg" m¢tkodmdsyaém fdrenhorcingbhecladmplinfngatdevpreehtednd adhaclding anmbi ent

| i ght (bec%&%ﬁwkngxgﬁﬁﬁéé q&m%g too dim). In sone inplenentations, instead

of a transms$sSrve L panel, 8ef€b di splay 20 conprises a reflective or a

transrefl ective LCD panel, and a backlight for enhancing the visibility of
the infor ion resegte pn the.L anel., Due to the ref%§%;ive nat ure of
the LCD parei Sopyratienalperfablegomppting devicensieh aie %P@Eéﬁ‘f‘%‘&f%ﬁ °L%D panel is
cl earest i Ryisdi¢se dlephbil, Gidtudkd HhiquidRUHyithieDispibn@ GNPyt fior Sibsehiag | 1 ght
produced by the LCD ackli;%? is se% by the n§$¥facturer such that the

i nf or metdi or}nftﬁFB%‘lé%‘h‘% cHReT i A kP el keyBaddoppilispting gatispiey By e ¥mbi ent
light | eveltsmpidddaNercD dp iy cagbadey a$@h§1ﬁi§kﬁlveflf¢1§Eat{e@,%ﬂ@’é%aéﬂﬁﬁhﬂ_—f_@ panel
difficult to read jn dimanpient Ilght because the backlight in effect

"blinds" tKkBhsEE th vishikitpefthemfamebiemrreicaipd e tedeCD prnply Bhg tensiyof keyboar d

or keypad Qfe B Brod8dd%HIhd YOD Gt BebWdeRe Mart®lonlr &8 fat BOD @
30backl i ght for enhancing the visibility of the information presented on

the surf acdniormatios preagyed qmige LEpsEt i clspr at moderigiambiang Hghiderelsy t he
keyboard/ kqyRadeD 8kl @] seliiie 0bn R ®ie LCD panel difficult to read in dim light
. (because the backlight is too bright, thereby effectively “blinding” the user of the

portable computing device) and strong ambient light (because the backlight is too dim).

In some implementations, instead of a transmissive LCD panel, the LCD display

20 comprises a reflective or a transreflective LCD panel, and a backlight for enhancing the
visibility of the information presented on the L.CD panel. Due to the reflective nature of
the LCD panel, the clarity of the information presented on the LCD panel is clearest in
strong ambient light. Further, the intensity of the light produced by the LCD backlight is
set by the manufacturer such that the information presented on the LCD panei is clear at

25  moderate ambient light levels. However, this factory setting often renders the LCD panel
difficult to read in dimn ambient light because the backlight in effect “blinds” the user of

the portable computing device.

Similarty, the keyboard or keypad on such devices typically includes a set of keys, and a
30  backlight for enhancing the visibility of the information presented on the surface of the

keys. The intensity of the light produced by the keyboard/keypad backlight is set by the

manufacturer such that the information presented on the keys is clear in moderate

ambient light levels. However, this factory setting often renders the keys difficult to read



manuf acturer such that the information presented on the keys is clear in
noderate anbient light |evels. However, this factory setting often renders
the keys difficult toread - 2 - in dimanbient |ight because the
backl i ght "blinds" the user of the portable conmputing device. Therefore,
there is a need for a portable conputing device whose LCD display (and 5
optionally its keyboard/ keypad) is readable in strong, noderate and dim
anbi ent |ight. SUMWARY According to the invention described herein, in a
portabl e conputing device that i ncl udes® a vari abl e-intensity backlight, the
intensity of light produced by the backlight is adjusted 10 automatically

i n accor dangdinwarhethight betans tHeybacklighnthliedd” thd wht ofdbe pdrabeaomptiingg devi ce.
Accordi ng to .one aspect of the invention described herein, there is

provi ded a‘%g??able conputing device that includes a display device having
a variable-intensity backlight, a |light sensor for determ ning the anbient
light |evel _at the conputi$g%devic and a light 15c |l er coupled to

the backl i gereare: hereisangH BRSO R AEd -ec‘&*rqseﬁgiﬁrﬁ%yr@m{o he

i ntensi &y %F_tibﬁaqlbtits RéxDaataady i) Isheadasie kb ik, hatieAteATdtaMGMbNt Rghithe
determned [ight level. The light controller is configured to set the

intensity of light (i) to a first intensity when the determned |ight |evel
is greater gihamagyirst threshold, (ii) to a second | evel |ess than 20the
first-intensity when the determned light level is not greater than the
first thres¥epdingdptheipyention deserihediberpin), it 2paiably cpmputingvigHice Hut wekidesd
intensity ‘Ml%ﬂa%@-&t&ﬁ&;%a{&ﬁgﬁ, thé HlnsteP ¥l eht ﬁmh&%&cgg H{%’Ba@kl?gﬁ{:ﬁ A85ul:04 eshol d.
I f the display device conprises a transm'ssive L i splay, the second
t hr eshdld iagtoagieally impccoidande widt the ntesshp biambi¢nt liglt af ihegompuigmderiseconpri ses
one of a reflective and a trans-reflective LCD display, the second
threshold is 25not |ess than the first threshol d. -

According fo one aspect of the invention described herein, there is provided a portable

computing device that includes a display device having 2 variable-intensity backlight, a

light sensor for determining the ambient light ievel at the computing device, and a light
15  coniroller coupled to the backlight and the light sensor for automatically adjusting the

intensity of light produced by the backlight in accordance with the determined lighf level.

The light controlier is configured to set the intensity of light (i) to a first intensity when
the determined light level is greater than a first threshold, (ii) to a second level less than
20  the first intensity when the determined light level is not greater than the first threshold,
and (iii) to a third intensity less than the second intensity when the determined light level
is less than a second threshold. If the display device comprises a transmissive LCD
display, the second threshold is less than the first threshold. If the display device
comprises one of a reflective and a trans-reflective LCD display, the second threshoid is

25 not less than the first threshold.

According to another aspect of the invention described herein, in a portable computing
device that includes a backlit device having a variable-intensity backlight, a light sensor
and a light controller coupled to the light sensor and the backlight, there is provided a
30 method for controlling the intensity of light produced by the backlight that involves the
steps of (1) with the light sensor determining the ambient light level at the computing
device; and (2) with the light controlier automatically adjusting the intensity of light

produced by the backlight in accordance with the determined light level.



Accordi ng to another aspect of the invention described herein, in a
portabl e conputing device that includes a backlit device having a

vari able-intensity backlight, a |ight sensor and a |light controller coupled
to the light sensor and the backlight, there is provided a 30nethod for
controlling the intensity of Iight produced by the backlight that involves
the steps of (I) with the |ight sensor determ ning the anbient |ight |evel
at the computing device; and (2) with tye l'ight controller automatically
adjusting the intensity of light produced by the backlight in accordance
with the determned light level. - 3 - This latter step invol ves
automatically (i) setting the backlight intensity to a first intensity when
t he determ.pe .S QF 0 setting
the backi | gt rhtrangiePEs okSuBEL S s ulddigl eI O o ldinl® |

when the d a:trlmnniaermhrim:gh lightderel isigseaban dangrfesttteestohi (i)tshiging l:treéiacltlfghe sho | d,

and (iii) setting the backligh Si.t 0 i nte ss than
the second! F%F%Wg??ﬁmﬂﬂ V?W%SBBP@FH? %Plaﬂﬁmng”%“F§“F§§§&¥ﬁ§ﬁ a second
thresholsd. dot gichter @S Bk dyst 6Ls:h61d, HAI)iscEifg aleuaaamgnﬂ 1&&1151@ th@high spl ay, the
second threshol d |s | ess than.the_ first thyeshol GEF di spl ay device

conpri ses JRERTY less thap theserqnd infprpity vhen fhe deferpiag l% lgvepsigss fiaag, t he

second thr %%&ﬁhdhzeﬁmnptfth@&@laml&fwmgﬁéds h%andoiR It dishRy QR@seéasd at i on,
t he portable co utlnﬁ@ﬁeV|ce includes a backlit data entry device. The

i ntensity dbeshald isdess thep thedirefithuesholq. \If theidispay deyipgcampiiseeis At ry devi ce at
a first ke&fb@&lﬁde hﬂ&%ﬂs&%le%@ﬂ%mﬂ?a&%@ké&%@d ihkedhdid ise\elesd BaPingat er than

the first threshold, and (ii) 15othefwise illum nating the data entry
devi ce 18t éﬁﬂé@@ﬂwkkeyboard intensity less than the first keyboard
intensity. BRI EF DESCRI PTI ON OF THE DRAW NGS The invention wll now be

described, by way of exanple only, with reference to the 20 acconpanying
drawi ngs, ilnonpivashtionithe pottabls computingtdepica nciides bricklit datpremirisidevied gt | ng

devi ce, acqgf gﬂ?ﬂd«fggﬁgﬁe@ b0 (RRGHhRGT deddd éhtxg%{?ﬂcgﬁt' st 5ol P! ay.

.t he anbi ent put nean
intensity when the determined light level is greater than the first threshold, and (i)

15  otherwise illuminating the data entry device at a second keyboard intensity less than the

first keyboard intensity.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will now be described, by way of example only, with reference to the

20  accompanying drawings, in which:

Fig. 1 is a front plan view of a portable computing device, according the invention
described herein, depicting the display, the ambient light sensor, and the data input
means;

25
Fig. 2 is a schematic view depicting the communication pathways existing between the
data processing means, the display, the ambient light sensor and the data input means of

the portable computing device depicted in Fig. 1;

30 Fig 3 is a schematic view depicting functional details of the portable computing device;



25 Fig. 2 is a schematic view depicting the communi cati on pat hways exi sting
bet ween the data processing neans, the display, the anbient |ight sensor
and the data i nput neans of the portable conputing device depicted in Fig.
1; - 4 - Fig. 4 is a schematic view depicting the comruni cati on pat hways
exi sting between the light controller, the display device backlight and the
keyboard backlight of the portable conputing device; 5 Fig. 5is a

fl omchart depicting, by way of overviqgh t he net hod of backlight contro

i npl enented in the portable conputing device; Fig. 6 is a flowhart
depicting, in detail, the nmethod of backlight control inplenmented in a
versi on of Fithé ipbiohemitc oRperisting thresamrentigatiah pathwatsexitinpbadyeqndthe

transm ssiy i di : - 1 b Letilng, in
derai 1t nERRBREdeh ApUERPIRIC MR S s KBt LR eI Y e

port abl e ceomppitingglediessi ce in which the display is a reflective or
transreflective backlit display. 15 DETAILS Referring nowto Fig .1, there
is shown a portable conputing device, denoted generally as 100, provided
accordi fg Fip. 6riea Aspdrit dopictidpe by mag nf oenviewhbe pothbd bf kacklgip udntredy devi ce 100

i ncl udes a.displ 1 a nction key. 146, an anbient |ight sensor 162,
and 20 datgmﬂ?%@%é%PﬁééWEE%E‘?5?“@%5%x§ﬁbmn) di sposed within a conmon
housi ng 101. The di splay 122 conprises a backlit display having a
vari abl e-intensity backlight, and t data processing neans. 102 i s coupl ed
Lo the backls gta Hewime d&ﬁggtbffgayl ‘%ﬂﬂﬁkﬁr‘“f‘é‘b‘ﬁf‘?fg’ﬁﬁaﬁb* ‘%?EO%a’HiP?HhePW i | ght
produced by vtR@nlaak! doftile cothpuiling AevienBaiiciemt dishae idneddsilssigt Bakay 122
conprises a backlit transm ssive LCD display, and the function key 146
oper at 48 adisgla¥#fi nati on power on/off switch and di splay backlight on/off

switch. Alternately, in another enbodinment, the backlit display 122
conprises a backlit reflective or trans-ref|lective LCD display, and the

function k&g 7462 Bpeehgitdepiging indedaile thepugthad of hacklightiontrel jmplamentsd in

a version of the portable computing device in which the display is a reflective or
transreflective backlit display.
15
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
device 100 includes a display 122, a function key 146, an ambient light sensor 162, and
20  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 baéklight of the display 122 for controlling
the intensity of light prodaced by the backlight.

25  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
122 comprises a backlit reflective or trans-reflective LCD display, and the function key
146 operates as a master backlight on/off switch.

30
As shown in Fig. 2, the data processing means 102 of the the portable corhputing device
100 is in communication with the display 122 and the ambient light sensor 162. As will

be described, the data processing means comprises a microprocessor 138, and a memory



As shown in Fig. 2, the data processing neans 102 of the the portable
conputing device 100 is in communication with the display 122 and the
anbient |ight sensor 162. As will be described, the data processi ng neans
conprises a mcroprocessor 138, and a nmenory -5- 124, 126 (disposed

wi thin the housing). The nenory 124, 126 carries conputer processing

i nstructions which, when accessed fromthe nenory 124, 126 and executed by
the m croprocessor 138, cause the datajorocesm ng means to performthe

met hod which will be described in further detail below 5 In addition to
the display 122 and the anbient |ight sensor 162, the portable conputing
devi ce 100 12hcl26ddisposeewitliathe Honpasg)- h@am@Iﬁ%ﬂ?‘hd@@ £4THep awHle o t he data

processing gﬁ;@%ﬁ'{gﬁ p(ﬁ'[s ’Whtl(g'lé w‘ﬂ@ﬁ o008 ?r%x?z' tﬁ'ﬁgmgi'ﬁ?xg/sl ZJ-t 01226I aﬁﬁ 'eﬁ:cuted

communi cat i© e user ta I nput neans. Pre bly, e user data
i nput rreans*aylthﬂcrhud:ersocasstaey&ﬁoaMeé ﬂe;dpadJrQ@»‘%,mm@_z@xstmmmﬁwme@ mdi@l and an

escape key 6 efera, d 132 conprises a backlit keyboard.
Furt her, g‘rwﬁl ic” @kﬁ"gﬁﬁﬁd&% he keyboard 132 is operable

independently of the backl i ght for the di splay 122. As shown in Fig. 1, the
anbi ent ensor 2.1s is sed .proxi mat e t S 122, 15 to

t her eby deg ‘E‘ﬁt{l(ﬁ‘eml (gﬂ’%‘?t &Pgﬁf?tﬂﬂﬁﬁ‘%ﬂ?ﬁl&ﬁfnsf’é (?e% ﬂﬁpg’hta%ﬁeoﬁ'glﬁgay 122.

Pr ef er abl y detibe 1 @niatledds uls¢rgiata SN S@hnslB2 inpattidp 9p0 $etie AxayeoctRgdi spl ay 122,

adj acent the upper nost end of the portahle co devi ce 100.
Opti onal | y MR e e delagrpcessings Pa“iég 2 el © g@“‘&ﬂ@ Soaytyas B e ai spl ay

122, bet Weelr(l};uft HﬁaﬂsO\P%féiﬁﬁlSr 188 dse? lath Apubins M sacldd a &Bghohhgkeypiaensnost end of
t he keyboard 132. 20 Typ |caII y, the portable conp utlnqédeV|ce 100 is a

t wo- way! Owi laawdieelldand ampscare l@@xhﬁeef’f?éw% the kevherf 19 FRBPTSATR dat a

comuni cat iygf¢ RRABAM Flffer, frla'f‘e%aji}%! the Bé&ixgﬁté‘gﬂ the kBoRQAntal SeepfEpUt i Ng
devi ce 100 has the Catﬁabl ity to communicate with other conputer systenms on

t he | nt er nérdepgnsisattoe bewkhgfé fentbedisplgntdd-onal ity provi ded, the wirel ess

As shown in Fig. 1, the ambient light sensor 162 is disposed proximate the display 122,

15  to thereby detect the intensity of ambient light falling on the display 122. Preferably, the
ambient light sensor 162 is dispoesed above the display 122, adjacent the uppermost end
of the portable computing device 100. Optionally, the ambient light sensor 162 may be
disposed below the display 122, between the lowermost end of the display 122 and the
uppermost end of the keyboard 132.

20
Typically, the portable computing device 100 is a two-way wireless communication
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

25  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

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

Fig. 3 depicts functional details of the portable computing device 100. Where the
30  portable computing device 100 is enabled for two-way communication, it will

incorporate a communication subsystem 111, including both a receiver 112 and a

transmitter 114, as well as associated components such as one or more, preferably

embedded or internal, antenna elements 116 and 1138, local oscillators (LOs) 113, and a



25 portable conputing device 100 may be referred to as a data nessagi ng
device, a two-way pager, a wireless e-mail device, a cellular tel ephone

wi th data nmessaging capabilities, a wireless Internet appliance, or a data
comuni cati on device, as exanples. Fig. 3 depicts functional details of the
portabl e conputi ng device 100. Were the 30 portabl e conputing device 100
is enabled for twd-way conmunication, it will incorporate a comrunication
subsystem 111, including both a receiver 112 and a transmtter 114, as well

as associ ated conponents such as one or° nore, preferably enbedded or
internal, antenna elenents 116 and 118, |ocal oscillators (LOs) 113, and a
- 6 - processessmgmaiulesushigde digitd siingli radeswr (AER) 130 ode saibbe PPyt ©20. As

will be apparent. t ho skilled.in the field of co ni cations,. the

par t cul ar e e p TR Bl utoNoh Bissflafies B WA B HBtstiont upon
t he comuniseiaitom e tibkddpanddat afontithecaanidetios netwodndedhiththopaiat e.  For
exanpl e, the portable conputin eyi ce 0 may incl ude 5 co ni cation
subsyst em isl‘i‘%ﬁgf?i 'y Héﬁaﬁegi% Bb‘??ag'tpge gﬂetpﬁft%bq‘f fam ‘Bfgg@f(‘ﬁ’r} & ‘égg%erﬁmni cation
syst em st heofatuaibAtehubRRiche] 10 QB bp&Re Yl MIBRE™eiomiek, UMIS

net wor k, EDGE network or CDVA network. Network access reqéi renents will

al so vary dqemengicapnsyeam; the Rapdd ol mehlgeprmmigationyptgm. GRRHBSEON n t he
Mobi t ex ang gt adBGr D KSwolke RNIA Jehveonput i ng device 100 is

regi stered on the network using a unique identification nunber associ ated
wi th each portable conmputing device. In UMIS and GPRS networks, and in sone

CDVA net wor, : r a8 ' m,?gggj gtﬂ%dtﬁtm' Sihey >riber or
user of thﬁ%ﬁl?%%é%g‘#%ﬁ%%g\*ﬂ%&??é&ﬁ%? A IgS por ablg_ cogﬁgﬁ%:i ng devi ce
t her ef dPe Feyeianple, & the Mnbifsx andiaataTHE meiwopkspihg preallstappugiag devigs 19Pder to

operate on; . I an.: CDIVA
et vor ks iepsareea Phchvetlind ot iinhcBbn b ARG e B,
conput i ng gestatdecoreputingtietes f il Uy TSiand (GRRFaletwarks ahd orsoms-IldAwor k
conmmuni cation function I . ' f ' I.f.any)
stcn a5 - o1eMvosRLLATS oGl EeckssEods Gl Mich ERE: b IEE bRl
conput i ng dempuattngk@ic? 006G AIGRRS pomableeotmputiegrdeyico therafoye mglies af unct i ons

i nvol vi.ng comuni cat j.ons e e network. The SI interface 144 is
nor mal I13 sisﬁ]i’slcg erg e“étycr%?(gly%{%w Fﬁ? " F%‘ﬂ Ogergﬁelﬁ“mééﬂ%‘% O%a%n%bae i nsert ed
and ej ect eRUIM & caded itG Hy@rite o sorOVOIMAA. astivdrks TREHSM RILIANMIRER JIM and)ave
approxi mat e f r d hold ny key configurati.on, 151, and ot her
PP or mat o PROBTSC ORI erbiBltrsorRpfun Bl 55 nolhs b PckPiy 2Pl &
i nfor mat i omon BRI et Echtida mtikng, egiwell fislkgaly roquird fineabisqiT anPtshelds have
been conpleted, the portable conputing device 100 may send and receive
communi cat iaénglgli @H‘_ﬁﬂ%e“whrtgh@ah ?Gﬁ‘:ﬁgbliﬁ@.t &'éipﬁﬁ%flgc‘?\}%@’i“%gﬁwwognt enna 116
t hr oughoC ORI BE GAILIOR ARy WE day blifér Binltions involving communications over the

network. The SIM/RUIM interface 144 is normally similar to a card-slot into which a

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

25 related information.

When required network regisfration 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

30  input to receiver 112, which may perform such common receiver functions as signal
amplification, frequency down conversion, filtering, channel selection and the like, and
in the example system shown in Fig. 3, analog to digital (A/D) conversion. A/D

conversion of a received signal allows more complex communication functions such as



30 input to receiver 112, which may perform such conmon receiver functions
as signal anplification, frequency down conversion, filtering, channel
selection and the like, and in the exanple system shown in Fig. 3, anal og
to digital (AID) conversion. A/ D conversion of a received signal allows
nore conpl ex conmuni cation functions such as - 7 - denodul ati on and
decoding to be perforned in the DSP 120. In a simlar manner, signals to be
transmtted are processed, including nmodul ation and encodi ng for exanple,
by DSP 120 and input to transmtter 114 for digital to anal og conversion,
frequency up conversion, filtering, anplification and transm ssion over the
communi cat idemodidatips ard daceding jtabeprrtommed mitke DERP20. Jlp asgrilasmapngsy ocesses
comuni cat i ' I Vi r cej.var t it ter
control - o el ot b holled hilfips oo kB i ondlithg £ARARLLS,

recei ver 1bg2 Dii®di 20 madh sypirtt th éransbditemilyt fhedigithd pt 4mablgycomandion lflegekbntshnpugh

aut omati ¢ gain, oMK ol AL AL NP, IRl SHRDLed.d: D8 B0aid S lgapor tabl e
comput i ng BVIEE™ ot BY ab Yyl ((:jl TdeS 3% M Ct oprocessor B *ch

control s theoeMaenrhia Nde DEP K30 notf odli erodeséscompmiiation dgdalx butfalsoct i ons,
including at lLeast data and voice co ications,, are perfornmed through
communi cat PEIES B yeEisas 19 transyfiey GonEl ook Syantpls s Bt ARPREEL 5 wi t b
further d e\éb&ﬁmﬁiﬁ%&mﬁ %ﬁﬁ i L&Fiy&’sl 1Lhed d'ht;isﬂii@c}t 112 &la? fgla aidgtm%mawmn&{l ) 2; andom
access menory 26, auxi liary input/outpuyt subsyst ens :
serial por thr¢ ,aumﬁ?ﬂciwla%é‘%lmf?&enﬁ?&éﬁ?\é%@ 136, a short- range
communi cati ons subsystem 140 and any ot her device subsystens generally
designated as 142. Sone of the subsystenms shown in Fig. 3 perform
conmunil@at iThA Pe&Ibl comprting fvined 00 perfeially dncludss ﬁé’rle@l%{B%eﬁ%%réE%WM? provi de
"resident” .Gt ANEEVIrAEodeiiohio - deMel. abbMimus R nTHRIB AL, Bludinp Ut Ra@Ss
“keyboard 132 and display 122, for exanple, may be used for both

comuni cat idats apdyeieeePreations arcgeirmand thieugh copmunieaiion syhsyseryd !l F.or

Lransm ssi Qfief oo BIMR ifiBlLRBTHIR beviahdRkhESRESIHeRLpidynCt | Ons

such as a calculator or task list. Qperating system software used by the
m cr opr ocedgdrilagiz@eingrypl?df randasn gcosssonerdory (RAMId 26, ayxidiaty igpwiostpsd®)as | ash

menory ;124 ' ' o) i | ar
tor apddel Sl TR S AEpERRL ool B, kPRI BN 196 aShaB: 21 e ¢ e
t he oper at irange symmemcatspe sutfsysterd @40 aml anypitiec devierrubsystemg genesallyher eof , may

be terrporardieli%/nake%aagggz_i nto a volatile nenory such as RAM 126. The operating

system 30 sOfTware Cconpri ses computer processing instructions which, when
accessed fromthe flash nmenory 124 and the RAM 126 and executed by the

m croprocessor 8, define the .ﬁ&or rrelg.ti oned dat rqcessi ng neans 102.
Recei ved cORNMTT REFTERETEIAE A dPenomLoRppplatoR R Togiors
20  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
communication-related functions, such as entering a text message for transmission over a

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

25  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
(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. The operating systermn

30 software comprises computer processing instructions which, when accessed from the
fiash memory 124 and the RAM 126 and executed by the microprocessor 138, define the
aforementioned data processing means 102. Received communication signals may also

be stored in RAM 126.



- 8 - As shown, the flash nenory 124 can be segregated into different areas
for both conputer prograns 158 and program data storage 150, 152, 154 and
156. These different storage types indicate that each programcan allocate
a portion of flash nmenory 124 for their own 5data storage requirenents.

M croprocessor 138, in addition to its operating system functions,
preferably enabl es execution of software applications on the portable
conmputing device. A predeterm ned set gﬂ applications that control basic
operations, including at |east data and voi ce 10 conmuni cation applications
for exanple, will normally be installed on the portable computing device
100 during manufacturing. Another such software application conprises a

li ght cont ,Qlgh&fn, k%afsmretnﬁgn J4%a5 vk g@g{ ln'ltg faiffe@ém el f*aas&h edmple&P! ay

122. As shown In Fig. 4 |ght C iIsin conmuni cati on
with the ngigrarmem@nd pBEranpdata ithl@g@li%llé@; lﬁé@m lijhtThmzinﬁfnmttStveageeyboard

backl i ght i}ﬁ)%s ind X! ﬂ!l hcllch 18|CLIF£1}‘}%§§ lI%ﬁ nloff hlrgg{l%rzq%oporr tﬂe%“%‘l Al so,

determ ne the I'n en3| I en erna using 1

the |ight dﬂnEmugbeﬂmﬁaﬁaus configured to adjust the intensity of |ight
emtted by the display backlight 182 and the keyboard backlight 183 in
accordance with the determ ned anbient light intensity. 20 The display
backl i ght Lﬁarobmésu&elssgﬂ&dmioﬂnna dpegbihg eteint fungricths QaeErablylEhehlest hat ar e

used to illum nate. the d|s 122 The ht ness, of t i oduced by
U hel LEDs aPHHat o Ryer “Bpications e IEBble SJBPUIEE dviess i et e o ool [y
has an asse&iotbhgdics®ins ﬁfat aﬁmfopbdmr@emﬁuﬁsy&ﬁhidh@tat wUdTRG @€ 8oicd Or a range of
drive currents, the expected 25 brightness of %he L&? as it ages. The tine
requir &8 fa?m{‘WE‘%‘H“g"HP‘Fﬁé‘QgﬂsofPf%f‘aEE wilhnermaly besEYsdan the Boabie  al val ue

is ref erreg(,&gutg@du;;@e 160 &®in! %amafa&ugﬁ ghtness" of the LED. As a result,
the di splay backlight 182 w have a nornal" intensity | evel for which

the tine to half brightness |s greater than the expected nmean tinme between

failure (MpBGhesQLR EofRJ@Jré gﬂili%atﬁﬁrﬂal’htphﬁkg ad et Erd Q- 18AhavednkrolRgndli scussed

bel ow, the light controll 184 is configured to set the intensity of |ight

eni tted by baskbishiod ﬁ}eaaaclﬁl&@véplagti@? 183 shay/n md'ig- dothadieht copralles 184/islivel , an
e et 0 e S PRy LSS b s on o

backllght 183. The light controller 184 uses the light sensor 162 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.

20

The display backlight 182 includes on;a or more light emitting diodes (LLEDs) that are

used to illuminate the display 122. The brightness of the light produced by the LEDs

diminishes over time as the LEDs age. As a result, a LED typically has an associated set

of performance curves that summarizes, for a range of drive currents, the expected

25  brightness of the LED as it ages. The time required for the brightness of a LEDs to drop

to 50% of its initial value is referred to as the “time to half brightness” of the LED.

As a result, the display backlight 182 will have a “normal” intensity level for which the
time to half brightness is greater than the expected mean time between failure (MTBF)
30 for portable computing device 100. As will be discussed below, the light controller 184
is configured to set the intensity of light emitted by the display backlight 182 to the
“normal” intensity level, an “overdrive” level which is greater than the “normal”

intensity level”, and a “dim™ level which is less than the “normal” intensity level. The



- 9 - "overdrive" intensity level is greater than the normal intensity

| evel and is typically used for short periods of tine since it reduces the
"time to half brightness"” for the display backlight 182. 5Returning again
to Fig. 3, another software application may be a personal information
manager (PIM application having the ability to organize and nanage data
itenms relating to the user of the portable conputing device such as, but
not limted to, e-mail, calendar events,_ voice mails, appointnents, and
task itens. Naturally, one or nore nenory stores would be avail able on the
portabl e conputing device to facilitate stora%e of PIMdata 10 itens. Such
PI M appl i cayesdrivkodrtensisy loveliasicgtenthyipthe parmghiniensipy teyelaad & tpigelyased ve dat a
|tens, vi aférfaﬁoeéfgéﬁdd%ﬁmﬂ@gi\q@é i relthds teMtithellb BAIE bAAAKFLRAIHERAbIyt he PI M
data itens are seanl essly integrated, synchronized and updated, “via the
wirel ess nbaskbigkt 1829, with the user's corresponding data itens 15 stored or
associ ated with a host conputer system Further applications nay al so be

| oaded onto the portable conputing device 100 t hrough the network 119, an
auxi | i afy RtOGusiopsgest ©hid 38andaier sefiwgpoapplit8®n redydreta peasogd igformaioncat i ons
subsystem 140_or ot:her. suitahle sub tem 142, and installed by a user
T the. R it (Y aPURElip DRSS APty Bl 40 mBREe hE ey BB 2, 1T 51
by the m crope ase 9$ die phdshle Gunputihp dadidd duch ys, bat 0 limppd tocatialcalenddral | at i on

increases the functionality of the .deyice d rovi de enhanced

o oo oo i FORE e e Bet o FY iRy MY ot O e SO B Sexampl o,
secur e conmeiiditataveilabidd the portdRScofpytiddvie (€ keltitionbmge NPT &4 f unct i ons
and ot her such financial .transaction 0 .be perfornmed usi t he portabl e
conput g #&P-caucigdM apgligation wegldpr sﬁéﬁ{xdﬁ% aﬁ*ﬁ%taé?nia"ﬂgicmé%ﬂsi gnal
such as a .Mk, VPGS 3GR1ee natRbrkpage downl oad will be processed by the
communi cati on subsystem 111 and input to the m croprocessor 138, which

preferably further processes the received signal for output to the display

122, or al e} PREnéalebb@nht, HOPTM @fitdnlsQrel@YiIntRs1) 2Begred SPichRhidhe
portabl e coq?utln device 100 may al so conpose data itens such as emai
nmessages f 8rd uadatpg) wa tmovigplesp getpigek W@y wishthg ues copjesronding dyp ée@s abl y a

conpl ey¢ alpRAIROEGiel SHROHM: @mph&} %Q&ﬂﬂ%x&éﬁl‘:‘@af%ﬁ&’é@i%ﬂs mh{lal6PRY Unction
with the display 122 and possibly an aUX|I|arg I devi ce 128. Such

conposed i laadgd priy thetperfalje compuiingide vieel! (tbrough B matyreie 419, amaurdiamn R t hr ough
the commun is%%t&ﬂ l§§,t§§1¥a¢itpgfp1%&,%h0rt—range communications subsystem 140 or any other
suitable subsystem 142, and installed by a user in the RAM 126 or preferably a non-
volatile store (not shown) for execution by the microprocessor 138. Such flexibility in
20  application installation 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.

25 Inadata communication mode, a received signal such as a text message or web page
download will be processed by the communication subsystem (11 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
computing device 100 may also compose data items such as email messages for example,

30  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 /O
device 128. Such composed items may then be transmitted over a communication

network through the communication subsystem 111.



- 10 - For voice communications, overall operation of the portable
conputing device 100 is simlar, except that received signals would
preferably be output to a speaker 134 and signals for transm ssion would be
generated by a m crophone 136. Alternative voice or 5 audio I/O subsystens,
such as a voi ce nessage recordi ng subsystem nmay al so be inplenmented on the
portabl e conmputing device 100. Although voice or audio signal output is
preferably acconplished primarily thrpﬂ?h t he speaker 134, display 122 may
al so be used to provide an indication of the identity of a calling party,
the duration of a voice call, or other voice call related information for
exanple. 10 Serial port 130 in Fig. 3, would normally be inplenented in a

personal diggi {@le BHhunt@Rbns( E@@eréﬁé&%m‘?@f&S?bﬁa&@&ﬂh&ﬁ&iﬁ@ddﬁé@EB@is‘f or whi ch

synchroni zation with a user’s desktop conputer (not shown) n%é@Pe

desi r abl e, sipular,jesceghtbaipeéabyrd simhelsivoaldmpisnbrie. ougé Ip aspgeker 13¥B@mdwoul d
enable a u - | Nl -sof tware 15
appl 1 oat | o et n T B e, . S Sh o g
devi ce 300atdio fOoubgistegpsfmch asd wricratésorgegecosdng swspstanwdycdsdet o t he
portabl e conput i deyice O0_ot her than r h . rel : ni cation
net wor K. Tﬁgﬁgﬁﬁgg%% %£88$%$%%ﬁmB§P%E%%§]?grggﬁgP Q?ie£‘§§§%gggﬂroad an
encr ypt i on okye ie pieferithe adeiptichet primagly throdgl the spaker 3HUdsplel 12ahay and

trusted conpection.to thereby, enabl g. secure devi.ce co ni.cat.ion. 20 O her
o cut ABa5e b0 Skt of B3R g REHLR of o iR SO Te M R Po o
subsyst em vbige aalf, uf sth&@voieichld RMdte CiaNRMAGMA fonkiapdpleray provi de for

comuni cati on between the portable conputing device 100 and different
systerréoor devi ces, which need not necessarily be simlar devices. For

exanpl e, t Rerigpbayss 8NFizH) Wil dodshlde: idpledRntadfii apedordeiichd asfidadssoci at ed
circuits and conponents or a Bl uetoothTM connglirﬁ])igpati on. nodul e to provide
for comuniTadl-BRe AptablesompuLipg JevasednT whick pechiopization Wit BEES IS HP 5 s a

flow chart cthaktedast sbwn) d¥y ¥EdesPiblQbaf ¥ bR BptidnAPdSRALEAEEA] SHERRS
F?Hr I ?;FFS l;)%)llﬁ é?(gwgﬁtggpghg g gssei Itonsget [E?eggncg-s%%m?zg]g gﬁ g}lctgr%altd%vitcg gr slorf!t\\;zglqat Hon
15  application and would extend the capabilities of the portable computing device 100 by
providing for information or seftware downloads to the pdrtable computing device 100
other than through a wireless communication network. The alternate download path may
for example be used to load an encryption key onto the device through a direct and thus
reliable and trusted connection to thereby enable secure device communication.
20
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
not necessarily be similar devices. For example, the subsystem 140 may include an

25  infrared device and associated circuits and components or a Bluetooth™ communication

module to provide for communication with similarly enabled systems and devices.

Fig. 5 is a flow chart that depicts, by way of overview, the sequence of steps performed
by the data processing means 102 according to the invention. Initially, the portable

30  computing device 100 is in an inactive state, and the display backlight 182 and the
keyboard backlight 183 are at a minimunv/off intensity. The portable computing device
100 remains in the inactive state until the data processing means 102 detects a data event.

Suitable data events include activity at the data input means (pressing a key on the



30conputing device 100 is in an inactive state, and the display backlight
182 and the keyboard backlight 183 are at a mninum off intensity. The
portabl e conputing device 100 remains in the inactive state until the data
processi ng neans 102 detects a data event. Suitable data events include
activity at the data input neans (pressing a key on the keyboard 132,
rotating the thunbwheel 148 or depressing the escape key 160), an incom ng
nmessage (such as a tel ephone call or e-pmil nessage), or a predeterm ned
event (such as a schedul ed neeting or'llgl51 5 When the data processing
means 102 exits fromthe inactive state, at step 400 the data processing
means 102 Hesbeprd liésrotahiag thetiieniwieehHiS drdvesessag thdwscawrkordéhigandevi ce, via
t he ambi ent t e g nmeans
102 sots ¢ Mol RbmSRIE ek f wlipfihe B ThiRiEnh o Rl BRREERLNS, 100
that is sufduckprentchédilednennpgr tagi)or mati on on the display 122 under the
determ ned lighting conditions. Typically, this 10 latter step invol ves
automatically setting the intensity of light to a first intensity when the
det er m ped Wheghike daﬁllﬁbcdsﬁngﬁﬁﬁiselmﬂehﬁd’lfrﬁnﬁﬁd‘ 1ﬁict1|ve‘dtﬁ1|e, atatef 460theahi cal |y

setting the intensi foli a seco i, nt | ess than the first
intensity W?éﬁssf“ﬁé“edéi ngrA “}e? &’?ta“f 12 tée‘TeE éﬂ?“f‘%éefvﬂ"}es‘fl vel . 15
In one enbaglbiRMight Eéhgortl%gkh"h&n di ﬁéﬂ £, &ﬁaatas)r@easﬁxﬁgnﬁém $0¥@tsefed di spl ay,
and the intensity adjusting ste al so i nvo] ves settln%_the intensity of

1

light to alwmteisityof the QHE‘F’Y 9aqk@g§t 180 4pan weensiSels ke that iseEiciapt fom giswinge

det er m ned il Qikioh 8Y ﬁie dxs%ldyQQ§ uh#3 I AdS@ AR tiBive) oon&1ﬂ8n§ Q‘??I&Qllﬁ euel being
| ower than the first level. In another enbodi nent di splay 122

is a rdfl edaticygcminvelvespatoreicalbt seiweieoininsip Qaﬁ}lghhtﬁé ftfﬁéﬂtﬁliﬂté iR the
adj usting %Et@ﬂmﬂé@l?g}@févlelr}yglle%?thﬁﬁatﬁké@@evkhﬁnd mmcauy &Eldg'tﬂékhtehﬁtya third

intensity less than the seCond intensity when the determined |1 ght |evel is
great er t hahlightseeensand ateafity lessdhandbe ﬁEFt ingsrgsity whemide geteraningd lightlgvelne fir st
| evel . In VRl ERPieed; t hese enbodi nents, the intensity adjusting step
i nvol ves |? dﬁlngt?%d ge e keyboard 132 at a first candela | evel when the
determned light level is greater than the first level, and illum nating

t he k 3 : . [ del
Pt R S R S G N A AT
Furt her, t heensity ed;esting sigjalse ttmwgzes saping the oltersgy bf lightiamthird @t@ds'&y leeyyboar d

132 at a thi cand evel ss,. t han the candel a el en t he
determ nedlaf etsef eveTl enmtyg“’r’heeg1(:?]"eerde:t S Toe f"f"'g %fﬁéve Seconﬁ\{?f’fl \M'

second level being lower than the first Ievel In another embodiment, the backlit display

122 is a reflective or trans-reflective LCD display, and the intensity adjusting step also
20  involves seiting 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.

In one variation of these embodiments, the intensity adjusting step involves illuminating
25  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
first candela level when the determined light level is less than the first level. Further, the
intensity adjusting step involves illuminating the keyboard 132 at a third candela level
less than the second candela level when the determined light level is greater than the first

30  level



Fig- 6 is a flowchart that depicts, in detail, the sequence of steps
performed by the data processing neans 102 on a portabl e conputing device
100 having a transm ssive or a trans-reflective LCD display 122.
S5Initially, at step 500, the portable conputing device 100 is in an

i nactive state, such as a sleep state; and the display backlight 182 and

t he keyboard backlight 183 are at a mninumintensity, such as off At step
502, the data processing neans 102 wai ?_for activity on the data input
means, 10 such as by pressing a key on'The keyboard 132, rotating the

t hunbwheel 148 or depressing the escape key 160. |f the user of the
portabl e c&mpats h@O‘Mébﬁfb‘éatl ictge ini deftile hetspratearetof siepprarforrmethizy thindatpor t abl e

COMPUL i g SRS HIAREXIA o 4 NEabASH M SIAIE 10A R PERRRID0. b £NS1 L1 ons

to step 504. ternat one v |on a processing nmeans 102
exits the Kmaemﬂw@wsﬁéﬂbdmmaybﬁbonse to actiV|ty occurring on one of the
conputer prograns 158. For instance, the data processing neans 102 nay exit
the inactive state when an e-mail nessage or a tel ephone call is received
on the por tmbily, eosgpuioonge gendbtecohiiting Beviyepliooas inyan indodne dthig sudteds adepr esses

a key on the keyboar 2.0r the e ke 60, .t he dat rocessi ng means
102 pr oces§§§ P & aﬁgﬁi’#f%}aya]%acgl &gjgg%}fdotﬁ%,¥ey§ﬂﬂd3§£‘g‘ggﬁ<§gﬁ&ﬁ '8t roke as a
dat a i nput diginftin@hsity)euchgptt er prograns 158. Further, typically when the
user rotates or depresses the thunbwheel 148, the data processing nmeans 102

processes the activity as a navigation input to the operating systemor one

of the comuikep SP7, Y iBpré&hiiflg ndWeIR Fvaitd forSt@Rty2A3he SdtGBuildi@nadct i vity on
the data input neans is used to exit the portabl e computing device 100 from

the ind@ti \?’é"hsatsé’ﬁ’@resflﬁ%aH%%%ﬁbﬁ%@éﬁ%zn@mgE*GZh‘%%Ri’HI"@s Tt he nor nal
effect ( dafdgﬁmbﬁmgtthe aexedal it on 1f&mus):r &find ﬁ}ﬁm@ﬁtcbmFmg dBicS {GPacaP4tes t he

| ight controller 184 determ nes the anbient light [evel at the portable
30conput i néhediata ipput prrans the gortable eopyiuEing devigpht00sxifstye inpgipve sige, anep 506, t he

l'i ght cont5gkL§ﬁ%¥§ﬂ$ﬁagn@g@?59be determ ned |ight |evel against a first
predeterm ned threshold |eve Typically, the first predeterm ned threshold

|l evel is internmediate an illum nation | evel corresponding to exposure to

sunlight, afd Ay b SO VARE tHe Q4! préREFSRORT 1 BPediR tBUS K tive 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

telephone call is received on the portable computing device 100.

20 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
rotates or depresses the thumbwheel 148, the data processing means 132 processes the
activity as a navigation input to the operating system or one of the computer programs

25  158. However, at step 502, since the activity on the data input means is used to exit the
portable computing device 100 from the inactive state, the data processing means 102

suppresses the normal effect (data input, navigation input) of the activity.

At step 504, the light controller 184 determines the ambient light level at the portable

30  computing device 100, via the ambient light sensor 162. At step 506, the light controller
184 compares the determined light level against a first predetermined threshold level.
Typically, the first predetermined threshold level is intermediate an illumination level

corresponding to exposure to sunlight, and an illumination level corresponding to dusk.



- 13 - If the determned light level is greater than the first
predeterm ned threshold level, at step 508 the light controller 184 sets
the intensity of the display backlight 182 to a first intensity |evel.
Preferably, the first intensity level is the "overdrive" intensity |evel of
t he 5di splay backlight 182. In addition, preferably the light controller
184 keeps the keyboard/keypad backlight 183 off. If the determned |ight

| evel is not greater than the first prﬁﬂeternined threshold | evel, at step
510 the light controller 184 conpares e determned light |evel against a
second 10 predeterm ned threshold | evel. Typically, the second
predeterm ned threshold level is internediate the illum nation |evel
correspondi dus i n night. If
he det or mdet R giESiilER a5 it TRk RR bR EERY GTIRINEIE 48l 20101 o
| evel , at 50$ﬂwhgﬁiﬁnﬁﬂemh8@hﬁsm@nﬁmmkyefmﬂaﬁpmﬁbamhgﬁlehnﬁmﬁmty of the

dlsplay backl i gh 8 0 dintensity .level. ird
intensity rrgv}gﬁv ieé’gl f?ﬁ’@ﬁt‘%’ F&ﬁ{nw{nﬁ%tﬁ%ﬁt‘@ gﬁercfré% "d’ﬁgw "“Qr"éhFer t han
t he ni ng mabisplk§ badMigngigt yId fMelon, proRrabiynthb ghlcogidllet B4aspd dici s suffici ent
to allow the information dis d on the display 122 to be viewed at

ni ght, wit kehear emﬁﬁﬁﬁgdgph§3 g of the portable conputing device 100. 20
In addition, preferably the light controller 184 sets the intensity of the

keyboard/kgﬁgad backl i ght 183 to a di mkeyboard intensity (brighter than
of f) edeterpaned; lighkleya darad sregtes than the firgt nsggetermingdhthrgsgoldllgvshat he key

i denti fier g ﬁ%% {ﬁ@thgmoﬁﬁ-m; @l wanaata@s thEdSRertthel Sigd 18V aaﬁst Qk&ﬂﬁd Wi t hout
"bl i ndi ng" e user portabl'e conmputing device 10% However, if

t he deﬂ@r npwéeltemugm thxeélwéqi level. ﬁdplcﬁ@s§hetﬁl¢almdtprﬁ@e§3€§@ﬁ‘éitbmﬁé@éﬂ@ﬁw ned

t hreshol d f old leve
at step 5151rﬁ %/rﬁ‘lgd I g&ﬁ fﬂcﬁ:ml”mﬁé fetg?lrbf[é[g&)g é!iﬁéé rtmh(gfsiggﬁgﬁé .ﬁlt“;?‘ﬁ lgm%? legégl spl ay - .
backl i ght g&2espondingsteceghtl i ntensity level. Typically, the second intensity
| evel is the normal intensity level, and is 30internediate the first
(overdrive) backlight intensity and the third (din) backlight

If the determined light level is less than the second predetermined threshold level, at step

15 512 the light controller 184 sets the intensity of the display backlight 182 to a third

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.

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

However, if the determined light level is not less than the second predetermined
threshold level (but is less than the first predetermined threshold level), at step 514 the
light controller 184 sets the intensity of the display backlight 182 to a second intensity
level. Typically, the second intensity level is the normal intensity level, and is

30  intermediate the first (overdrive) backlight intensity and the third (dim) backlight
intensity. The second backlight intensity is sufficient to allow the information displayed
on the display 122 to be viewed at dusk, again without “blinding” the user of the portable

computing device 100.



intensity. The second backlight intensity is sufficient to allow the

i nformation di spl ayed on the display 122 to be viewed at dusk, again

wi t hout "blinding" the user of the portable conputing device 100. - 14 -
In addition, preferably the light controller 184 sets the intensity of the
keyboar d/ keypad backlight 183 to a bright backlight intensity (typically

t he maxi mum backlight intensity). 5Thereafter, at step 516, the data
processi ng neans 102 waits a first preiEternined time period for activity
at the data input nmeans (eg. pressing a key on the keyboard 132, rotating

t he t hunbwheel 148 or depressing the escape key 160) or for an e-nai
nmessage or a tel ephone call being received on the portable conputing device

100. If th ns 2 c thin the
fo0st ! b oade iR R B HEEARS500E 1ELFT IR RER Y B6he Kobtadhe Ml L0oei g
returns tobstleiphbl®.to bkbwgmeﬁckiight inteasifyl (Gplicafly edetkeinin eskkliphEnpaitynd

expires wthout any such activity, at step 518 the light controller 184
begins to gradually reduce the intensity of the display backlight 182, so

as to p'SOViM@reaﬂMt@tePQIS Qhd 82a pt5Edssif nichls 1URNEaabh Ert prRLEIIAeddand ce 15100
that the dlspla¥ back is. about to be turned off. In_addition,
Cir

pref er abl y PeHed @‘?ﬂ"“@f@%ﬁhf: GPtPé‘fP“H‘@ﬂanél(% Prestig kpronthekeyboaadfe backl i ght

183. Ther eabtifig thathuﬁxb%eéaﬁs of 8Srd@hg R e@@aﬁéﬁ%ﬁg’ioﬁfg%%rlgﬁmme%ﬁ g& second
predeterm ned tine period for activity ata i nput neans or for an

e-mai | rress)agéel@nlwae tad| bepgaprEvEd PR t@@@ﬁ@blﬁgom@é@gxﬂé‘d%wq H’éthpéatﬁabl e
conmputi ng ‘2) Oins 1 b2 8MELRLRRHAE §3RITWe TRAPSAIOMi SRR RSy

activity mnt |n the second predetermned tine period (typlcally about 15
seconddy, pdvpedsiboyt Fbsege )vsmgﬁégrguﬂmt08w95¢bmever if the second
predeterm ned tine period expires wi thout any such activity, at 25step 522
the light controller 184 turns off the display backlight 182. Thereafter,

at step 524owenver, ddbafint predeeinmgd tswrsriodexpies withent ahy sugh peteutyt diswbned ti nme

period for ﬁ? Eﬂe\glémlco l'troflc—l;fel SQ gg%}rﬁg ttg%g"}dblgl?}?{a%?&rthg BEen?E/ & t%:edllpl ?_Sggel ?r ¢ ﬁe

t el ephone ca receive e conputi'ng devic
data proc esbaclﬂghn%nso 4502 pRYiddetvertisg suthh uget b the pyrtakild dvimputilhgddvinier d

predet ST 168 ol % oBELY WeibiphPh S8l o S18HEa G 2RANE) proRESEFRELH "ot U7 NS

to ste
controller 184 also turns off the keyboard backlight 183.

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

20  being received on the portable computing device 1G0. If the data processing means 102
detects such activity within the second predetermined time period (typically about 15

seconds), processing returns to step 504.

However, if the second predetermined time period expires without any such activity, at

25  step 522 the light controller 184 turns off the display backlight 182.

Thereafter, at step 524, the data processing means 102 waits a third 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
30  detects such activity within the third predetermined time period (typically about 60

seconds), processing returns fo step 504.



- 15 - However, if the third predeterm ned tine period expires wthout any
such activity, at step 526 processing returns to step 502 and the portable
conputing device 100 returns to the inactive/sleep state. 5Fig. 7 is a flow

chart that depicts, in detail, the sequence of steps perforned by the |ight
controller 184 on a portable computing device 100 having a reflective or a
trans-reflective LCD display 122. Initially, at step 600, the portable

conputing device 100 is in an inactive, state, such as a 10sleep state; and
t he display backlight 182 and the keyboard backlight 183 are at a m ni num

intensity, such as off At step 602, the data processing neans 102 waits for
activity oHowaesrdiditie thinppredereansed tsnegleriad expirep mithsutpgy suckeytioty, sthsepkeyboar d

132, rotati t he t hunbwheel or 15 ressing the escape k 160. |If
the’ user - oP XA HESHORE SORE Bamotr Agt B s a5 e bR DRR B E o
means the ppetani@peamputing device 100 exits the inactive state, and

processing junps to step 604. Typically, when the user depresses a key on
t he keyboard 132 or the escape key 160, the 20 data processing neans 102

processes §e7acs fivk biarBBaichRY, BldcakShe dtderts @ sithpek@imsttyakelign a data
input to one of the conputer prograns 158. Further, typically when the user

rotates or cerilesdonanrorabla sompesae devige 190 havingedetiscivesss fiismeans 102

processes {he @etichu¥pRy 1& navigation input to the operating systemor one
of the conmputer prograﬁs 158. However, at step 602, since the activity on

the data input neans is used to exit the 25 portable conputing device 100

from the | BAkYe: S48, wl Dty AufBRLASKAG OTRARS HAZI AL 83363 oL NE

normal effect (‘data’input, “navigation Tnput) of the activity. At step 604,
the |idbt cleep statk]and tHeBdspdat mcklighe £82 4od thenltsiyberrd backhght|18Y aie 242 t he portabl e

conmputing device 100,. via,th nbi ent |ight sensor 162. At step 606, |ight
controlIernﬁggggb%%ﬁ%g?g%hfﬁgﬁgeternined light | evel against a first
predeterm ned threshold level. Typically, the first predeterm ned threshold

| evel is inter g% te.an il|lum nati | evel cqrres ding tq dusk, and an
i 11 uninati gﬁ sﬁerrg ,qléeot%a?ae%rggeﬁﬂp%gle%ngqﬁlz éﬁ’ﬁ%ts h)r a8w1ty OPLthe &algaqmp& me%né(,
such as by pressing a key on the keyboard 132, rotating the thumbwheel 148 or
15  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.

Typically, when the user depresses a key on the keyboard 132 or the escape key 160, the
20  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
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 602, since the activity on the data input means is used to exit the
25  portable computing device 100 from the inactive state, the data processing means 102.

suppresses the normal effect (data input, navigation input) of the activity.

At step 604, the light controlter 184 determines the ambient light level at the portable

computing device 100, via the ambient light sensor 162. At step 606, light controller 184
30 compares the determined light level against a first predetermined threshold level.

Typically, the first predetermined threshold level is intermediate an illumination level

corresponding to dusk, and an illumination level corresponding to night.



- 16 - If the determned light level is less than the first predeterm ned
threshold | evel, at step 608 the light controller 184 sets the intensity of
the display backlight 182 to a second intensity level. Typically, the
second intensity level is a dimbacklight intensity that is slightly
greater than the mnimal/off intensity level. The di mbacklight intensity
is Ssufficient to allom/the infornation di spl ayed on the display 122 to be
viewed at night, wthout "blinding" gsuser of the portable computing
device 100. In addition, preferably th lTight controller 184 sets the
keyboar cUkeypad backlight intensity 183 to a di m keyboard intensity
(brighter ﬁﬁhﬁd@@ﬁmmdAshdbwﬂéH£$hmmdhnﬁ%emméﬁwuﬁ%ﬂﬂ%ﬁéﬁ&iEydi§8§9fficient

t |1 t f . d at
o e ov e ek AR oL BT RYAEL IS, BRLEI i Lo i cucd
t he deternmn@duykgﬂtT@@mﬁhaﬂ&saamdMaasnymanl$hdhﬁbm$ﬁg@ﬁe@eﬁ@ﬁhﬂned

h hol d | 610 h
ée[:fn?ned it @“F§$ o érwgﬁiﬁﬂéag % ‘ﬁ@#ﬂgﬂgﬁpgﬁﬂg Sl8Tdelevel

Typi cal ky, shffgicsE6 anst er&ﬂkehﬁartmshmlﬁ@laybﬂ @sihelddpﬂage\lm toi % VieWeeiraraizhgt € an
i'llum nation |evel corresponding to Eﬁgosute % élght, and the

i |1 umi nat i SAthpwy Blindigg i she tHgPYBolfFORIPURS ar‘{lé:e ermned |ight level is
greater than the second predeterm ned threshold |level, at 20step 612 the
light controller 184 sets the |ntenS|t%%of t he dlsplay backll ht 182 to a

third int edspddjtiqnepisferablyihe ghticpntrelles 18hsetsfhe kevbparigynadpasklight e

m ni mal / of § 0 boatd inRH8 (oA Batetha] SHRANNLERE tdatia BYRBRRSSI Ng
means 102 tﬁ%ﬁ§90?3ﬁﬁugﬁﬁg§ggar3 ?ggd@ggcklﬁgp? f83 é%kbmeve? if the

det er nilfied intergity is suffisient to aﬂetv the lé%’tlé‘?nﬁtﬁﬁﬁwqu@éﬂ%%‘ﬁﬁ Py tbekevstodbhed
threshol d levgh g@gﬁt hﬁh PloilR »Eﬁmext&% &éﬁm@&ﬁﬁ%@d&i&@@od hreshol d

| evel ), at step I ght controller’ 4 sets the intensity of the
di splay backlight 182 to a first intensity level. Typically, the first

intensity lIF he d?t?&mﬁéhei Qﬂ?fe@@l po%%%lﬁ hﬁﬁm n’tgﬂédeﬁ n-gg'ﬂuééhf)ﬁltie\;%@%kl i ght

intensity i's sSu Telenttt S ali ow tron |sp ayed on t’he display
122 to step 610 the light controller 184 compares the determmed light level against a second

15  predetermined threshold level. Typically, the second predetermined threshold level 18
intermediate an illumination level corresponding to exposure to sunlight, and the

illumination level corresponding to dusk.

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

20  step 612 the light controller 184 sets the intensity of the display backlight 182 to a third
intensity level. Typically, the third intensity level is the minimal/off intensity level. In
addition, preferably the data processing means 102 turns off the keyboard/keypad
backlight 183.

25  However, if the determined light level is not greater than the second predetermined
threshold level (but is not less than the first predetermined threshold level), at step 614
the light controller 184 sets the intensity of the display backlight 182 to a first intensity
level. Typically, the first intensity level is the normal backlight intensity. The first
backlight intensity is sufficient to allow the information displayed on the display 122 to

30  be viewed at dusk, again without “blinding” the use;' of the portable computing device

100.



30 be viewed at dusk, again w thout "blinding" the user of the portable
conputing device 100. - 17 - In addition, preferably the Iight controller
184 sets the intensity of the keyboard/ keypad backlight 183 to a bright
backlight intensity (typically the maxi num backlight intensity).

Thereafter, at step 616, the data processing neans 102 waits a first
predetermned tine 5 period for activity at the data input neans (eg.
pressing a key on the keyboard 132, rotating the thunbwheel 148 or
depressing the escape key 160) or for & e-mai nmessage or a tel ephone cal
bei ng received on the portable conputing device 100. If the data processing
means 102 Geidkiition, prafthabiiciht Yplityoutrdller 184 fees the imddnsity eftb¢ keybardieyiade peri od

typi call ] ds), .. ' t t 04.. 10. :
¥ Fhe 17 BRekbebdBaes prrdu RS et el tott SRS s i Ty
at step 618 the light controller 184 begins to gradually reduce the

intensity of the display backlight 182, so as to provi dﬁ a warning to the
user of thghﬁ@?@%’tﬂtételéé?;%&ﬁ‘ﬁ& RiesFeEiae mewrstiNavaithe fft BISAey BT ght 182 is

about t @ bg.fisd RELR at thodAs Hiphi BBns l@égegl%aﬁﬁg ¥idy thdkdyabiragont rol l er 184
also turns off the keﬁboard backl i ght 183. Thereafter, at step 620, the
data proceselrting thednsbwbeel A3 rdepresunping chieaelstvelom priar 11 sreep @iessac  or
activity a i O rdFEREE o fhe pRFatAl cSmBRink dBRSS RME 1P¥he @ath©l €phone
cal | beinggféggﬁgggﬁgg@?h rportaglQcébnpuyfngﬁgggice 100. ert%e dat a

pr ocessi ng prsassg g P02gkteststsychsastivity wiithip) the fingf pridaterpimed Sisrearseiod

predet er m - L i i ] ggg t conds), processing returns
to step 602&9%1%%8@?{0:S?gqtn&g)ygllgg%lrsllégﬁre gtoe%%@?d time period expires

wi t houtl0any such activity, at step 622 the light controller 184 turns off
the di spl ay, backl i.ght. 182, . 25 Ther.eafter t t cessing
means 102 (I eLe R 1 gy RpheR R pbfiba obleef Vi oty sl RBARY uBBRES T 1
i nput nean$1dtheflight @ntrellard B4 beghssa geadoallyarcthadegiphioresityalfithebbsphay recei ved on

t he portable co in gevi ce 100. .|f tﬁ}e dat rocessing neans.102 detects
Such’ act | vIteS R e ornes PRy R sraas s ERo{BRSERICesibpliiEiSie | Sbout
60 30seconds) thapthediBpay backlightignss dbousth e nGhdl off. In addition, preferably the

15  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

being received on the portable computing device 100. If the data processing means 102
20  detects such activity within the second predetermined time period (typically about 15

seconds), processing returns to step 604.

However, if the second predetermined time period expires without any such activity, at
step 622 the light controller 184 turns off the display backlight 182.

25
Thereafter, at step 624, the data processing means 102 waits a third 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
detects such activity within the third predetermined time period (typically about 60

30  seconds), processing returns to step 604.



- 18 - However, if the third predeterm ned tine period expires wthout any
such activity, processing returns to step 602 and the portabl e conputing
device 100 returns to the inactive/sleep state. 5 Variations on the

f oregoi ng enbodi ments are envisaged. For instance, in one variation, rather
than the first, second and third intensity |levels being fixed, the data
processi ng neans 102 all ows the user of the portable conputing device 100
to set the intensity |levels through th 8data i nput nmeans (such as through

t he keyboard 132 or the thunmbwheel 148? In anot her variation, rather than
the first and second threshold | evels being fixed, the data 10 processing
means 102 &lowsyes, if e thlscépre&temh@dﬁam pisiod eél@iﬁé@ﬂ‘tlﬁhﬁg yEvIhactoly. t o set the

el L R S o e o g 1 ot

nye arlatlon ght controller
184 al | ows itahévaidep stage.t urn t he di splay 15 backlight on or off, by
nmonmentarily depressing and rel easing the function key 146. In stiII anot her

variation, the light controller 184 allows the user to cycle through each
conbi nagi omfaﬁﬁmdissnnlﬂaayfobg&hg ie@bbdlhiah«eraﬁd dnyishged e Foninstakceyi@ae darnsiok| i ght

intensity | evel nment ar [essin nd relea e function key
146 T ot Rk ag Pioh econbatd GRE ORI B ER Peip AR elutier bl 1o
ternm nate LREnAURGMBE the HseNB G fokabls toRButlbBicvied 8)0 ©)eAhe NMEAEIG! BV Y
depressing and rel easing the function kﬁ%Fﬁﬁy The present jnvention is

defi ned byﬂFﬁﬁﬂﬁhﬁﬂﬁ%“Qbﬁ@ﬁﬂé@“ﬁ%?@@ﬁmﬁ et b2y Shedgumbeiset ft%on bei ng

nerely ill gghfodde VEridtion daeOhed e dire A0 chRMhreahold Reels Be\ﬁﬁ?‘ﬁk&ﬂ thekdapse of
ordinary skill may enV|%H§e certain nodifications to the foregoing

enbodi ABnt @r%%mgdwanam logs theorseradshe eariaplp C@F@E&f%&eﬂwﬁé%wﬂ fa% not
depart fr Omﬂemm‘e&b@ﬁmgﬁ b daRMER: hREns @SchdgtiFBEbniYe keyBoARRENEEE. Cl ai 5.

- 19 -
thumbwheel 148).

In yet another variation, the light controller 184 allows the user to turn the display

15  backlight on or off, by momentarily depressing and releasing the function key 146. In
still another variation, the light controller 184 allows the user to 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 anfomatic dimming (at steps 518, 618) by

20 momentarily depressing and releasing the function key 146.

The present invention is defined by the claims appended hereto, with the foregoing
description being merely illustrative of a preferred embodiment of the invention. Those
of ordinary skill may envisage certain modifications to the foregoing embodiments

25  which, although not explicitly discussed herein, do not depart from the scope of the

invention, as defined by the appended claims.



1. A portable conputing device conprising: a display device having a
variable-intensity light; 5a backlit data entry device; a light
sensor for determ ning an anbient |ight | evel at the conputing device; and
a light controller coupled to the display device, the data entry device and
the light sensor for adjusting an intensity of light emtted by the display
light and 1o the backlight of the data entry device in accordance with the
measured ambient light intensity, the light controller being configured to
set the intensity of light emtted byig¢he display light (i) to a first
intensity when the determned light level is greater than a first

threshold, (ii) to a second intensity when the determned light level is

| ess than theidd:rst threshold, and (iii) to athird intensity |less than the
15 second intensity when the determned light level is |less than a second

t hreshol d, i ght controller further being configured to

t he | X L
i 11 uni nat e 1t he ARCRBRIGGPRYLIDY dEVige CQMPIIFINY- keyboard i ntensity when the

determ ned |ighg dlis?)}ﬁ?yldévﬁzeg{@ﬁfgeé vafe-infehsitpaghtgl t hreshold, and to
illumnate the data entry device at a second keyboard intensity |ess than

the first keyboamackiiidatasentyy d@viae:t he deternmined light 20 level is less
than the secondaﬁipﬁ@%ﬁgb%rhgérﬁw %Hlbfe‘ﬁh i 18R BOthb @9fmputid the first

t hreshol d, e second Inte elng I'ess than the first intensity
when t he didepicayamtbvi ce conprises a transmissive liquid crystal display,

Gevico'conpr. <ot PBAe B0 gl ek BT i icd i, o1
portabl e camligtitsgnstenforadjestingrah interisity of lightremittegtey e dispiay lightand
peri od b ithabereRGBIRe ahe FuRsHRloen gBEGEntalft e hBaSRE et 0T 5 g
Gou} o5 oAl Markeyond b ool g oyt o o st i o513,
i s great e?p amiied By dhswispliy iiﬂ'i‘tr{ﬁtt? S&P’?té(}t@r‘gia’aﬁ]aeq w%%e?é/r%ﬁé_ﬁeligfhi lever s
greater than a first threshold, (if) to a second intensity when the determined light
level is less than the first threshold, and (i} to a third intensity less than the
s second intensity when the determined light level is less than a second threshold,
the light controtler further being configured to illuminate the data entry
device at a first keyboard intensity when thé determined light level is greater than
the second threshold, and to illuminate the data entry device at a second
keyboard intensity less than the first keyboard intensity when the determined light
o  level is less than the second threshold, the second threshold being less than the
first threshold,
the second intensity being less than the first intensity when the display
device comprises a transmissive liquid crystal display, the first intensity being less
than the third intensity when the display device comprises a trans-reflective liquid

25 crystal display.

2. The portable computing device according to claim 1, wherein the light
controller is configured to gradually reduce the set intensity after a period of
inactivity at the computing device.

30
3. The portable computing device according to either one of claim 1 and
claim 2, wherein the display device comprises a transmissive liquid crystal
display, the first threshold is greater than a dusk illumination level, and the



second threshold is internediate the dusk illum nation |evel and a night
illumnation level. 4. The portable conputing device according to claim 3,
wherein the first threshold is an illum nation |evel corresponding to
direct sunlight, and the first intensity is an intensity level in which the
display light is overdriven. 5. The portable conputing device according to
claim2, wherein the display device conprises a trans-reflective liquid

crystal display, the second threshold is iointernediate a dusk illum nation
| evel and a night illumnation |evels2@nd the first threshold is

i nternedi ate the dusk illumnation I evel and a sunlight illum nation |evel.
6. The por tgpiebRd fipssheld RentéANHediRteaRE 8USH MEminatish Rivel dnd iBReI N the Tight 15
controller is configured to illumnate the data entry device at a third
keyboar d i ilwnigakign iIB¥els t han the second keyboard intensity when the
determned light level is greater than the first threshold. 7. The

portabl e conputing device according to claim®6, wherein the third
20keyboar d 4.nt diheipostable cofrfputingdevice acquuding ibd ela'tm)ﬁmhéne@ the¥irste t hat

entry dek; dBroefols A HlLfalBH &by BokinoRfing 10 BrERRLNYens, Aikine Bt ne 11 ghe.
sensor, than@abity ieahlinedsity legel dndhichehe displagyigGs desrdaven.a net hod f or

controlling the intensity of |ight produced by the display Iight and the
backlight of the data entry device, conprising the steps of: with the

light senscs deaherpaiableEoRiputing 88%cé ¥Ye&irding s 81aim 2 @héredt the lspigmput i ng
device; and with the light controller automatical l%. adjusting an intensity
&

of 11 ght 3cieyicscamaiisey aftesurpiestivg havid Rrystahgispiay. Hieaerprhireshokis dat a
ent 1y deyi GfterRediRod B Rurtinblion [X0eriiens MigREurAiFaleT levbl, B tHenﬂ.- sity, the

| i ght |nten5|t}; justing step conprising settlng i) I ght
intensity tthreg Pﬂdﬂ%mtﬁfﬁﬁélﬁﬁP i"!,e Wrﬂ‘lﬁweaﬁﬁ‘t'@‘r‘%&\ﬁ @awﬂ;mt il l@véﬂithfb great er

than a firgg,dhreshold, setting the display light -21 - intensity to a
second intensity when the determned light level is less than the first
threshol d, setting the display light intensity to a third intensity |ess

thanthes on t t .l ess than a
second thr gésthoﬁ'ge'b%ftggf%cﬁg{mj g%iE cg%{:(g{rg?ﬂg?gc'&‘e@ﬁtghgﬁéﬁ{athﬁ'péf keyboar d
i nt ensi ty womirolidrds configured to llluminate the data entry device at a third keyboard

intensity less than the second keyboard intensity when the determined light level

is greater than the first threshold.

7. The portable computing device according to claim 6, wherein the third
20 keyboard intensity is off.

8. Inaportable computing device that includes a display device having a
variable-intensity light, a backlit data entry device, a light sensor, and a light
controller coupled to the light sensor, the data entry device and the display
25 device, a method for controlling the intensity of light produced by the display light
and the backlight of the data entry device, comprising the steps of:
with the light sensor determining an intensity of ambient light at the
computing device; and
with the light controller automatically adjusting an intensity of light
30 produced by the display light and the backlight of the data entry device in
accordance with the determined ambient light intensity, the light intensity
adjusting step comprising setting the display light intensity to a first intensity when
the determined light level is greater than a first threshold, setting the display light



5 determned light level is greater than the second threshold, and
illumnating the data entry device at a second keyboard intensity |ess than
the first keyboard intensity when the determned light level is |less than
the second threshold, the second threshold being | ess than the first
threshol d, the second intensity being less than the first intensity when
the display io device conprises a transmssive |liquid crystal display, the
first intensity being less than the third intensity when the display device
conprises a trans-reflective liquid cXiystal display. 9. The net hod
according to claim8, wherein the light intensity adjusting step 15 further

COMPE1 05 SHRRM) i BHE AR5 R At e RS B st vy

at the co he e accor one of claim$8

and claim Qhremeldesemﬁmeaﬂtmw;aughﬂwemmaﬁhirckmmerzsity tesadmarsthieve | i qui d
crystal displa

rst threshold 20is internediate a s ight
i 11 uni nat i é%\ttefhﬁ'mWgeaﬁ'&d?ﬁerfﬂk‘?\eﬂiﬂbg‘ﬁ"? ﬂ'é?rﬁ‘oa ?%cé’"gg%lgg'&m?hr eshol d
i s i nter neqi@hRatifftheWaka enthydévied amfﬂseu@boaﬂﬂnaarmtghhen ktHeumi nation |evel.
11. The method according to claim 10, wherein the f i nt ensi is an

i ntensi tsy dstesmined ighhigvehis greater thandhe seepnd theshold, @I'?Ci UEW‘"at'f'L@“yeThe met hod
according t &!cfﬂd g@é}g ¢ | ay device
conpri ses %?Sh@?%@f]ﬁ%ﬁ ve 1 qui gftf?dl?gs ‘N&ﬁ tﬁ% Eresi E@cﬂgﬁaﬁt hr eshol d
i s i nt er mredntensitywbiensthei detemined light |& @I'e%mthaathﬁ @Qﬂﬂnﬂlmfﬁﬁhﬂdﬂmn | evel ,
30and the fir h usk illumnation |evel and a
sunlight i Iﬁ%ﬁpﬂ%%%?éégb%ésﬁgﬁ %dfggf@ %aslﬂﬁledfdhod according to claim8,
wherein the | I gfﬁe savond witensiydjeing lesg themnche firat intensity ovhenitbe display st ep of
illumnatin he dat a ent dewc at . a third key rg.i i ssthan
the second Qe s Adans sl SybeLSpRE R i P el 1S5, o
than the fithgh thduhrd itbasitywhen the display device comprises a trans-refiective liquid

crystal display.

9. The method according to claim 8, wherein the light intensity adjusting step
ys  further comprises gradually reducing the set intensity after a period of inactivity at
the computing device.

10. The method according to either one of claim 8 and claim 9, wherein the
display device comprises a transmissive liquid crystal display, the first threshold

20  is intermediate a sunlight illumination level and a dusk illumination level, and the
second threshold is intermediate the dusk illumination level and a night
fllumination level.

11. The method according to claim 10, wherein the first intensity is an intensity
2s  level in which the display light is overdriven.

12. The method according to either one of claim 8 and claim 9, wherein the

display device comprises a trans-reflective liquid crystal display, the second

threshold is intermediate a dusk illumination level and a night illumination level,
30 and the first threshold is intermediate the dusk illumination level and a sunlight

illumination level.



14. The met hod according to any one of clains 8 to 13, wherein at |east one
of the thresholds and/or the intensities is user-configurable. 15. A
conput er -r eadabl e nmedi um i ncl udi ng conput er processing instruction 10 neans
for a processing unit of a portable conmputing device according to any one
of claimse 1 to 7, the conputer processing instruction neans when being
executed by the processing unit causing the portable conputing device to
performthe steps of a nethod according to any one of clains 8 to 14,
wherein the light controller is enbodped in the conputer processing

I nstruction neans. 15 16. A portable conputing device substantially as

descri bed herei npy '5;9 h'b@fa%E tbQ;laﬁrh% APRATR SHNighgintrsny agRstingldtep | N a

portabl e conpulti ng devi ce t | ncl udes a di splay device havi nﬁ%
20vari abl e- |inn‘ibasmrypmseghhe St@ptﬁédl@lmlfﬂatwﬁttbe dawersntysavice at 3 thirgkeybeartsor |

and a light contr.o 0 § evi ce
and the di sp1 g sﬁ%\ﬁsgéh M%é%gowkgb ctdn@%sﬁfﬁgeé maé ﬁ?gﬁgﬁ ;ﬁ/@gflé‘lle?g ht
produced by {shyrestesmianythe fishthrestild.ne backl i ght of the data entry devi ce,
t he met hod being substantially as described herein with reference to the
acconpanyfng drawi ngs. 25 18. A conputer-readable nedi umi ncl udi ng

conput er pr 0§gsSsiidmettiidratebidiy teRmyDnedf cips 8teds| wherein at ledstanpof t abl e
conputing device substantially as descri bed hFrel r|| with reference to the
acconpanyi ngthe thugshglsls and/or the intensities is user-configurable.

15. A computer-readable medium including computer processing instruction

0 means for a processing unit of a portable computing device according to any one
of claims 1 to 7, the computer processing instruction means when being executed
by the processing unit causing the portable computing device to perform the
steps of a method according to any one of claims 8 to 14, wherein the light

controller is embodied in the computer processing instruction means.

16. A portable computing device substantially as described herein with

reference to the accompanying drawings.

17. In a portable computing device that includes a disptay device having a

w  variable-intensity fight, a backlit data entry device, a light sensor, and a light
controller coupled to the light sensor, the data entry device and the display
device, a method for controiling the intensity of light produced by the display light
and the backlight of the data entry device, the method being substantially as

described herein with reference to the accompanying drawings.
18. A computer-readable medium including computer processing instruction
means for a processing unit of a portable computing device substantially as

described herein with reference to the accompanying drawings.
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