- | BACKLI GHT CONTROL FOR A PORTABLE COWVPUTI NG DEVI CE The invention
descri bed herein relates to a nechani smfor 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 conmputing device. The
conventional portable conputing device, such as a | aptop conputer, a PDA
or a wreless tel ephone, includes a Liqui-d Crystal Display (LCD) display
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i npl ementations, instead of a transm ssive LCD panel, the LCD display 20
conprises a reflective or a transreflective LCD panel, and a backlight for
enhanci ng t hehe ashséiohaltpyriale &d}@ult[ﬂé QR b a@ﬁﬂéﬁ)&ﬂi@ﬂl anr e A, GPapanel .
Due to the reflective nature of anel , the clarlt of the

i nformation PBresslt AMBﬁ‘WWékﬁéb“H&ﬁED“aEBEP@éK%QP)??Pm%%¥8ﬁﬁmémﬁlent

light. Furt hﬁfo,rmtlthﬁl tb MR, byl Dkeybb@d bf Bhad IR IR RYtNS L EPuRagkl T ght i's
set by the grer such that the information presented on the LCD

panel is cle HGH&?%W%“@W@P@H&tWP@HFQV%b€P§WH@bﬂE@éﬁCkﬁ%t%Wfactory

setting oft Q’Jﬁhﬁrﬁﬂ%&h@ visibit}- GR 19%&%121&91‘1 Enfeb&'fgdtonttﬁ’e [@ﬁ%ahtﬂ qhéﬂn@ﬁ?ﬂtf&ﬁ i ght
because the backlight in effect "blinds he user of 'the portabl

conputi ng debf dght PS?%‘F‘Tdé’rYI the L@Hé)ai‘(}és&%‘érs@! byrthgmgpyeertonr sk Hatidei ces
typically i r]ﬁl*oﬁqﬁﬁmabr%%ﬁ[e@fm kYD I 1@ cledly tlﬁ?&ilé}altegﬂlibién?#gmm%m ng the
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portable computing device) and strong ambient light (because the backlight is too dim).

In some implementations, instead of a transmissive L.CD 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 LCD 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
sct by the manufacturer such that the information presented on the LCD panel is clear at

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

the portable computing device.

Similarly, 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



anbient light |evels. However, this factory setting often renders the keys
difficult toread -2- in dint anbient |ight because the backlight "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
keyboar d/ keypad) is readable in strong, noderate and di manbient |ight.
SUWARY According to the invention described herein, in a portable
conputing device that includes a variabbe-intensity backlight, the
intensity of |ight produced by the backlight is adjusted 10 automatically
i n accordanc ¥ } .devi ce.
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provi ded a péviabl e conputing device that |ncludes a di spl ay devi ce havi ng
a variable-intensity backlight, a light sensor for determ ning the anbi ent
l'ight level at the conputing device, and a light 15 controller coupled to
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conprises one of a reflective and a trans-reflective LCD display, the

second threshold is 25 not less than the first threshold. According to
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The light controller is configured to set the intensity of light (i) to a first intensity when

the determined light level is greater than a first threshold, (i1) to a second level less than

20 the first infensity 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 sccond threshold is less than the first threshold. If the display device

comprises one of a reflective and a trans-reflective LCD display, the second threshold is

25 not less than the f{irst 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 [ight controller automatically adjusting the intensity of light

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



produced by the backlight in accordance with the determ ned |ight |evel.
-3- This latter step involves automatically (i) setting the backlight
intensity to a first intensity when the determned light level is greater
than a first threshold, (ii) setting the backlight intensity to a second
| evel less than the first intensity when the determned light level is 5
not greater than the first threshold, and (iii) setting the backlight
intensity to a third intensity |less thaa-the second intensity when the
determned light level is less than a second threshold. If the display
device conprises a transm ssive LCD display, the second threshold is |ess
than the first threshold, If the display device conprises one of a
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DESCRI PTION OF T e invention will now . be described, of
exanpl e onl y%@cwdfﬁe?i ﬁ‘i&ﬁs@s BY tHace OB PHES SFAYISHYE b DiRgY; tfﬁeﬁe%emich

Fig. | is a tﬁfe@lﬂﬂd Rli@s thah ey @ Brepd.alkie & mgc&ﬁym&@on@&f@pr ding the
i nvention ﬁcrlbed her ei n deplctlng the display, the ambient |ight
sensor, and THEUYaY 3 FGTellshEsCD sspygthe Qe‘ioéd %\“‘*ssé‘i’lléhﬁa‘t‘qtéesﬂ Bivthfepi cti ng

t he conmuni catd PRI hways exi sting between the data processing neans, the
di splay, the anbient |ight sensor and the data i nput nmeans of the portabl e
conputing device depicted in Fig. 1; 30 Fig. 3 is a schematic view

depi cting fupehé Qeﬂﬁ'tloﬂjQﬁ(@ﬁdrﬁb@fcoﬁlp@nr%qfebﬁgk&lﬁ@@%ckﬂgda(ijaeéﬂt jevicd: Blll:é g. 4
is a schematic view depl cting the communication pathways exi stl n% et ween
t he intensity adjusting step involves (i) illuminating the data entry dewce at a first keyboard

intensity when the determined light level is greater than the first threshold, and (ii)
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;



light controller, the display device backlight and the keyboard backl i ght
of the portable conputing device; 5 Fig. 5is a flowhart depicting, by
way of overview, the method of backlight control inplenented in the
portabl e conmputing device; Fig. 6 is a flowhart depicting, in detail, the
met hod of backlight control inplenented in a version of the portable
conputing device in which the display is a transm ssive backlit 10
display; and Fig. 7 is a flowhart depicging, in detail, the nmethod of
backl i ght control inplenented in a version of the portable conputing
device in bGhy ' V.8 A I Ve or tr reflectiyve cklit
i op 2y 15 TETA ESIBR B EoBub RNy 8o LIRNSE BB Pl s8R ERb o
conput i ng delght egntdderothedisglenaratd yackight 100the ek diechcibdgho piihagotableone
aspect of the invention. The portable conputing device 100 includes a

di spl ay 122f:gmpﬁ§%%?§ﬁ’key 146, an anbient |ight sensor 162, and 20 data
processi ng neans 102 (not shown) disposed within a comon housing 101. The

di spl ay 2 conprises a backl.it display having a variable-intensity

backl i ght]-",2 i Ta Toysbut %P%E&B%é’uyn"&@r@élﬁ%fwﬂfhH’ieéneé’&%‘me}g’ Cliight 8tk i ght
of the di spliapleh2@teli ar the pontat®d tdnfi@iting hevident ensity of |ight produced by the
backlight. 25 In one enbodi nent, the backlit display 122 conprises a
backlit transm ssive LCD display, and the function key 146 operates as a

conbi nat i on MREWEE a DOKOKakt @Pictifd) iRNEail, dhSREAY BAGKLE Mt DhfiesWidLh-
Alternately, 1n anather enpbodi nent, the backlit display 122 conprises a

backl it ref I%EtSperidhe Roriable cp@ppiamg deyee inophigh disidisplavdng tepnissivgderidh key
146 operiat esiigmydafiBst er backlight on/off switch. 30 As shown in Fig. 2,
the data processing neans 102 of the the portable conputing device 100 is
in comunication with the display 122 and the anmbient |ight sensor 162. As

w1 be desggihednodbedrbRiRE ACESSH AL ﬂamofﬁcﬁgﬂ@h? Echtl ﬁ;ﬁéﬂ&ﬁ&ﬁﬁssor
138, and a nenory -5-
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 backlight of the display 122 for controlling
the intensity of light produced by the backlight.

25  In one embodiment, the backlit display 122 comprises a backlit transmissive LCD
display, and the function key [46 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/ofT switch.

30
As shown in Fig. 2, the data processing means 102 of the the portable computing 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



124, 126 (disposed within the housing). The nenory 124, 126 carries
conputer processing instructions which, when accessed fromthe nenory 124,
126 and executed by the m croprocessor 138, cause the data processing
nmeans to performthe method which will be described in further detai
below. 5 In addition to the display 122 and the anbient |ight sensor 162,
the portable conmputing device 100 includes user data input neans for
inputting data to the data processing mngans. Further, the data processing
means 102 is in comunication with the user data input neans. Preferably,

t he user dat IQRHE c k p t hunbwhee
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15 to therebyudmhﬂtbemheﬂxﬂnmﬁsﬂmwﬁmmimmﬁwent light falling on the display
122. Pref rably, the anbient |ight sensor 162 is di sposed above the

di splay 122, adjacent the uppernost end of the portable conputing device
100. Opti Onallnlaydmbrlﬂ&) tamlsm;n 123 glattheansied: 1b82seray 1b@ th&lhp§FROReGmI @dufgw t he
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upper nost erffV5F ! @EW'?Hﬁa? t%@Em”?@nﬁﬁﬁﬁﬂ&tﬂﬁcmaH% EbPFﬁBP%$%%hputlng
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voi ce and data conmuni cation capabilities. Further, preferably the
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provi ded, the wirel ess 25 Eortable co utlng feV|ce e referred to
t fo

as a data ndusidiippoaily ifagherapre{pmbinire athwkﬁiéiloé@lslﬁ-lwellabé%w ce, a
cel lular tel;gphongeni shndBiRIiPRISAL: B Qg?lgﬁﬁ)gpl lities, a wreless Internet

appl iance, or a datda conmunication dev as exanples Fig. 3 depicts
functional details of the portable conputing device 100. \Were the 30

portabl e conputi,pg ufjﬁg P%hc]aqgo %rﬁ iigﬂlasl%ﬁ%gi%?fsidﬁls opﬁrglot & cﬁ%}la‘ Oy it will

i ncorporate a conmuni ¢at’'i on subsystem eiver 112
and a 15 tothereby detect the intensity of ambient light falling on the d1Splay 122. Preferably, the

ambient light sensor 162 is disposed 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 & 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

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

embedded or internal, antenna elements 16 and 118, local oscillators (1.Os) 113, 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 (LGCs) 113, and a -6- processing nodule such as a digital signal
processor (DSP) 120. As will he apparent to those skilled in the field of
comuni cations, the particular design of the conmunication subsystem1 | |
w || be dependent upon the communi cation network in which the device 1is
intended to operate. For exanple, the pogtable conputing device 100 may
include a 5 connunication subsystem 11 | designed to operate within the
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networ ks, and in sone CDMA network owever, network access is associ at ed
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may sendSand:ubserieérv@cnuqrmmmemlmmaﬁlagn&l@mompeﬂfatetm GPRS network, and a

RUIM in order to operate on some CDMA networks. Without a valid SIM/RUIM card, a
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

20 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
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 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

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



network 119. Signals received by antenna 116 through conmmuni cati on network
119 are 30 input to receiver 112, which may perform such common receiver
functions as signal anplification, frequency down conversion, filtering,
channel selection and the like, and in the exanple systemshown in Fig. 3,
analog to digital (A/D) conversion. AID conversion of a received signa

all ows nore conpl ex comuni cati on functions such as -7- denodul ati on and
decoding to be perforned in the DSP 120-7ln a simlar nmanner, signals to
be transmtted are processed, including nodul ati on and encodi ng for
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random access nenory (RAM 126, auxiliary input/output (I/0O 15 subsystens
128, serial port 130, keyboard 132, speaker 134, m crophone 136, a short-
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Some of the subsystems shown in Fig. 3 perform communication-related functions,

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-refated functions, such as entering a text message for transmission over a

communication 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 system

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



(ROM or simlar storage elenent (not shown). Those skilled in the art wll
appreciate that the operating system specific device applications, or
parts thereof, may be tenporarily |loaded into a volatile nenory such as
RAM 126. The operating system 30 software conprises conputer processing
i nstructions which, when accessed fromthe flash nmenory 124 and the RAM
126 and executed by the m croprocessor 138, define the aforenentioned data
processi ng neans 102. Recei ved communi cag§ion signals nmay 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 program can
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communi cat i o applicati ons for exanple, will normally be installed on the
portable conputing device 100 during manufacturing. Another such software
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of the backMFTETEHIRY 3t addilion oy iioneriting §ysigm lynghons; RErdbhrBIF er 184 i s
in 15 comurketiboef Witvare pplidatighd o588 seMabldhmpanty tdecedi 5 playichmakd i ght
182 and the ke ,boalrd_ bgﬁ:klighoﬁ 183. The light controller 184 uses the
|i ght sensor®iB3PRISAEREAAFHErY Rasic pnsratinus ilFlulngfiaghfity angneicext ernal to
the housiing cd@dunhsh apbh@tioh Ot cL@HE, Qlill 8608 vk Snsta®eMbh ieedatl® adj ust
the intensity of light emitted by the display backlight 182 and the
keyboard balRFPYHE dgse | 90 dermgranbstyiingh t he determ ned anbient |ight
intensity. 20 The di splay backlight 182 includes one or nore light emtting
di odes (LEDs) that are wused to illumnate the display 122. The brightness
of the |ight*gHsttichaoibyare RRPUCEESS cofipaisesi aslishs confieten i8fshaasontipds thEDs age. As
a result, aplERehydtiukallyyhaAn28Sseehah P el Rl RELLABIRNSS GHT Vs that
summarizes, for a range of drive currents, th expegteg

15 communication with the light sensor 162, and the display backlight 182 and the keyboard

backlight 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 oné or more light emitting diodes (L.LEDs) 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 wil] have a “normal” intensity level for which the
time to half brightness is greater than the expected mean time between failure (MTBE)
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



25 brightness of the LED as it ages. The tinme required for the brightness
of a LEDs to drop to 50%of its initial value is referred to as the "tine
to half brightness” of the LED. As a result, the display backlight 182 wl|
have a "normal" intensity level for which the tine to half brightness is
greater than the expected nean tinme between failure (MIBF) 30 for portable
conputing device 100. As will be discussed below, the light controller 184
is configured to set the intensity of light emtted by the display
backlight 182 to the "nornal" intensity level, an "overdrive" |evel which
is greater td ) n WA LI ch is
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a host conputer system urther applications may also be |oaded onto the

portabl e corftiti 1§ Mevredwss 198otht ugh the network 119, an auxiliary 1/0
subsystem 128, serial port 130, short-range communi cati ons subsystem 140 or
any other suitable subsystem 142, and installed by a user in the RAM 126
or pref er abll 2a@regied cpdlodimpang thy H%df(tmﬁm%mm)nhﬁsef; ipteg@isti scynclb-yni@erﬁe
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increases the functionality of the device and nma thanced
on-devi dé f ireed @ressociatednifi adatst wm@draf@@nf&ndﬁr @mnélcatmns lmatyhlsol’éor exanpl e,

secure Comﬂ'l'&l G fltgrf'h i;R)P(jlafJig%Bx r@%c?”@@{[}u gh?l}e ne? 1?9 an a%lﬁ?largo tions

and ot her suc I nan tran ions to ormed  usi ng abl e
conput i ng devbsyeerh(@8, serial port 130, shor’t -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 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 [/O device 128. A user of the portable
cornputing 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 1/O
device 128. Such composed items may then be transmitted over a communication

network through the communication subsystem 11,



25 In a data communi cati on node, a received signal such as a text nessage
or web page download wll be processed by the conmmunication subsystem| 11
and input to the mcroprocessor 138, which preferably further processes
the received signal for output to the display 122, or alternatively to an
auxiliary I/0O device 128. A user of the portable conputing device 100 may
al so conpose data itens such as email nessages for exanple, 30 using the
keyboard 132, which is preferably a conploet e al phanuneri c keyboard or

t el ephone-type keypad, in conjunction with the display 122 and possibly an
auxiliary I/O device 128. Such conposed itens may then be transmtted over
a communi cati on network through the comrunication subsystem!| 1 1. -10-
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personal digital ?SS| tant (PDA)-ty portabl e conputing device for which

synchr oni zat" P8 Stk Ohey ¥se @lldé’é‘l@é)‘ﬂomb‘é‘ﬁ‘blfﬁféﬁaf(lﬁét shown) may be
desirablig, but is an optional device conponent. Such a port 130 would
enabl e a user to set preferences through an external device or software 15
appl i cat i on S&H& AR “é&‘tf:e?’vd”ct“%“‘?fﬁ’}ﬁabg‘l’ jmnlergenigd iperepsonel diniel eoigipot i ng
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portabl e conputing device her than through a w rel ess comuni cation
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trusted connection to ther eb enabl e secure vice conmuni catl on.
15  application and would extend the capabilities of the portable computing device 100 by

providing for information or seftware downloads to the portable 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 minimum/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



QO her comuni cati ons subsystens 140, such as a short-range communi cati ons
subsystem is a further optional conponent which may provide for
comuni cati on between the portable conputing device 100 and different
systens or devices, which need not necessarily be simlar devices. For
exanpl e, the subsystem 140 may include an 25 infrared device and associ at ed
circuits and conponents or a Bl uetoothTM conmmuni cati on nodule to provide
for conmunication with simlarly enabl edjjsystens and devices. Fig. 5is a
flow chart that depicts, by way of overview, the sequence of steps
erformed b ] o] ' , ,102 according to.the dnvention.
Poi el Ty, Cherpa e e SO e AR SO 56 B e B st are
and t he di spihaynibgoickiagh{sudi8@ amdphdre cak eybeaail dhdoaglk), bghpredB83 nauee catnta
m ni munf of f j ntensity.. The portahl e conmputing device 100 remains in the
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than a firstyrhgyal o s8dodd BHERIRIdE B SR AR \%h h eSREd e Rhnd 1!:\%F't to a
second intensi?y | ess than tﬁg first |nteﬁsity5 en the 5%tgr ned i ght
| evel is | eskstthantbefiestigvest | evel . 15 In one enbodi nent, the backlit
display 122 is a transm ssive LCD display, and the intensity adjusting
step al so involves setting the intensity of light to a third intensity less
t han t helSsedonde ¢imbatnsertythaharklit dieplaet 22 ik treosnhisgiet LB ViEhlaysankidles t han a
second level . tt second | evel gein 1 ower. t han e first level.. .In
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anot her enbe Cﬂs o ta, }%?tﬁng sgegczifslol ipvelves ps?tgi}g% intensity otflﬂght tb 1 Wird intensity less
than the second intensity when the determined light fevel is less than a second level, the
second level being lower than the first level. In another embodiment, the backlit display
122 1s a reflective or trans-reflective LCD display, and the intensity adjusting step also
20 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 ievel.

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 iltluminating 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



122 is a reflective or trans-reflective LCD display, and the intensity

adj usting step also 20 involves setting the intensity of light to a third
intensity less than the second intensity when the determ ned |ight |evel
is greater than a second | evel, the second | evel being greater than the
first level. In one variation of these enbodi nents, the intensity adjusting
step involves illumnating 25 the keyboard 132 at a first candela | evel
when the determined light level is greater.than the first |evel, and
illumnating the keyboard 132 at a second candela | evel |less than the
first candelg,|eyvel ' r.m,n ight | | 1S less .than e first
evel . Furt ha, Ot oW AR ERL ST TURRE Bl BN Pk et FRRARER B ne
keyboard 132pratcsang mexrd 102ndelparthidy edmputieg detitiatidttheingecondnicandelaa | eve
when t he detﬁﬁﬁl&ﬁ9ﬁ$jﬁ¢ﬁcﬁﬁgﬁl %s greater than the first 30 level. - 12
Fig. 6 is a fl'ow chart-thar*P8editéts, in detail, the sequence of steps
performed by the data processing neans 102 on a portable conputing device

100 having a transm ssive or a  trans-ref]ective LCD display 122 5
Initiall & g&“l%ﬁ%ﬁ* 56, VG e %’6‘??15181"8?‘86‘&15‘!5{”1‘3%0%@% BLnGHe Pt HeAAS  nact i ve
state, such saspatateshi@Pihe Slsplag badklighit 1132 a6lé SRlkaYbdaarhdckight 1882 and the
keyboard backlght 183 are at a_ minimumintensity, such as off. At step
502, the datBPFHRELESHY HeEb#HLCHM02 waits 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. If the user of the
portabl e conffdtPr§2dey ieta PrgessuEmpaat B wiiksdorpetixity piplie da At MBSpor t abl e

conputi ng deuiics @Qﬂesem%fa%y BE HeNRGEda¥e1 B AtfingdihuRbRRETSANG LT ansi tions
to step 504. 15 Alternately, in one variation, the data processing nmeans
102 exits t Kepierrdthyescapaley oA Ifitbsyssneliethe porgabld spintpyitiewdariaei1Ag agivasne of
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exit the inactive State when an e-ma ssage or a telephone call is
recei ved on présessparitaabitienciorputslhg devi ce 100. 20 Typical ly, when the user
depresses a key on the keyboard 132 or the escape key 160, the data
processi ng neans 102 processes the activity as a key stroke, and uses the
key strdke 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

telephone call s 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 102 processes the
activity as a navigation input to the operating system or one of the compuier 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 fevel 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.



as a data input to one of the conputer 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
system or one of the conputer prograns 25 158. However, at step 502, since
the activity on the data input neans is used to exit the portable
conputing device 100 fromthe inactive state, the data processi ng neans 102
suppresses the nornmal effect (data input}z.navigation input) of the
activity. At step 504, the light controller 184 determ nes the amnbient
light Ievel at the portable 30 conputing device 100, via the anbient |ight
sensor 162. At step 506, the light controller 184 conpares the determ ned
i ght |evel lagaidastmacd iig! Sﬂevprie@eia&t‘ than e fidreshaldinkeetshold Tyl aadidyy, the
first predeterm thre hoI eve is.int di ate n |Ilun1 atlon | evel
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| evel . Prefagﬂhhwmiybgj&kk§}nu@;@@5|ty | evel is the "overdrive" intensity
| evel of the 5 display backlight 182. In addition, preferably the |ight
controller 184 keeps the keyboard/ keypad backlight 183 off. If the
determ ned I} @Btek@Yigd fight ﬁ:QEl 191&&%@2{{61 ttl%Qhé h& éﬂcéc?émﬁ{eg%ﬁ%ﬁl ol 1964 at
threshold level, at step 5 l'ight control ler 184 conpares the
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cor r espondi renmsdiaeghe illunfinatioe iqj’elt@ﬂmmdmt,lugmskl aveh illgnihegs Itwwan the
second predeperq ne ﬂ%%Q{g§hold | evel , at step 15 512 the light controller
184 sets the intensi t he dlsplay backlight 182 to a third intensity
| evel . Typically, the third |ntenS|ty | evel |s a dlﬁlbaCk|Ight |ntensity
that is sli t.e nal/ i.ntens di m
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portabl e Co%gr;[s{t? %vgl.elfyplcall%f, t?xe th1rd 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.



In addition, preferably the light controller 184 sets the intensity of the
keyboar d/ keypad backlight 183 to a dimkeyboard intensity (brighter than
off). As above, the dimkeyboard intensity is sufficient to allow the key
identifier information printed on the keys to be viewed at night, wthout
"blinding" the user of the portable conputing device 100. 25 However, if
the determned light level is not |Iess than the second predeterm ned
threshold level (but is less than the first predeterm ned threshold |evel),
at step 514 the light controller 184 sets the intensity of the display
backlight 182 to a second intensity level. Typically, the second intensity
|l evel is the normal intensity level, and is 30 internediate the first
(overdrive) haKitioghtreferabbnbe tightamdrdlioe $4hdersdhd diondithachd kegbbardieatpadsi ty.
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"bl i ndi ng" the user of the portable conputing device 100. - 14 In
addi ti on, pr?fer ht, control | er 18i®iets the intensity of the

keyboard/ieypadm‘%aékﬁqb%{ g@fa?8(§eﬁPWdﬂ%mﬁ FRGH PRSI i cal |y
t he maxi mum mmklfm@atlv;tmtemdtaw)lpm neatd@p eatdseiz.a @Y of iiRkebiArd 1320 data
processi ng neans %ﬁﬂ mab i fﬁ%? rst predetermned tinme period for activity
at the data CHPUE MrdhHEb YK roééi%ﬁ’rﬁﬁm& hegoHs l‘ieﬁéﬁ(i?()éﬁ'ftg‘aé‘l“d’ MAbMESSAY at i ng
t he t hunbwhegla ddghdde cﬁlEBélﬁ%Sﬁzbéﬁgcdtdﬁﬁth@ﬁ&%ﬁz do@puifDieRl 100F 18R @ndrai |
nmessage or a telgghone ca recei ved on the portable conputing

bei n
devi ce 100. HTPCESHBE gt 106#6‘&%‘%%HC%@C%%@ﬂ@m@ed@%t@%tegww BE PYLAY Wit hi n

t he fIrSH)pr@ﬂﬁhﬂp@b&ﬁdoEé&ﬁ@@%ﬁ&@@n&ﬂmﬁ&Mﬂbgéb%M4abOUt 10 seconds),
processing returns to step 504. However, if the first predetermned tine

period expires wthout any such act|V|ty, at step 518 the light controller

184 begi ns ti@ow@dh@dudhl Yirst fAUGE NG ol &?%H%ﬁmpécs whifl§ da'n§ Qu&yactlgﬁp Mdse t 182,

so as to provide a warning to the user e porta e conput i Ice 15
100 that thelditagolighy codeler Grtbegiss mmsatuatlp rdsiace e raehsof 6f the dlspld}ah tion,

preferably tfigaldngidy, %9%”&) Pclvlm%r vg'% 1nglt(§gleru‘slé’r%?th% ort&@ch%B? 1<t?eaCk| | ght

183. Thereafter, at ste rocessin S a second
predeteﬂﬁlné@oﬁmﬁﬁw(b@ﬁﬂé@dﬂaﬁt@@bmvﬂivamnmﬁhﬁ’dmh@hmmmpmﬁmﬁﬁmémdghfor an

e-mai | message Al #s4 ALERARE H@kdyboard 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 100. 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.

Therealter, 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 to step 504.



20 being received on the portable conputing device 100. If the data
processi ng neans 102 detects such activity within the second predeterm ned
time period (typically about 15 seconds), processing returns to step 504.
However, if the second predetermined tinme period expires wthout any such
activity, at 25 step 522 the light controller 184 turns off the display
backl i ght 182. Thereafter, at step 524, the data processing neans 102 waits
athird predetermned time period for agtivity at the data input nmeans or
for an e-mail message or a tel ephone call being received on the portable
conputing deyice 100, Lf the data processi means, 102 30 detects such
cot vt ty i chr ekl s B B R RS R BET PR eypebit f s 55 o0
seconds), priX®gssicrdng ©tuiisns steP 561 &l thfortabh-cohipuevedevidefl 0t hewtbio de
pr edet er m ned tiquFeqiod expires wi thout any such activity, at step 526
processi ng r8fUHEER e ep 502 and the portabl e conputing device 100
returns to the inactive/sleep state. 5 Fig. 7 is a flow chart that
depicts, in detail, the sequence of steps perfornmed by the |light
control | er 188 of 24O eR b deip it 4y deascasnaoel Sery Pagerarc &b Itkedighte or a
trans- refl echir¥erL€DoAh pBkAYe cbédbutihPhddi@l 10y hadhg $18RBRQ, JtaGs.POr tabl e
conputing device 100 is in an inactive state, such as a 10 sleep state;
and the di sgF3srtisabkPigmay1g3- and the keyboard backlight 183 are at a
m nimumintensity, such as off. At step 602, the data processing nmeans 102
waits for activity on the data input neans, such as by pressing a key on
t he keyboar duitizdy. af #eméih gietrhdatlp orthpivelde 481 Wris Iiandapities sikwegsuches @scape
key 160.yql f e - ' avi.cs: tivates the
data i ot rapaRhiOhe HBrPRLKAR S GEH KEBoE R HELTT Ve
state, and pRERBR gitggity.ungsastod’. st ep 604. Typical ly, . .when the user
depresses a key on the keyboard 132 or the escape key 160, the 20 data
processi ng neans 102 processes the activity as a key stroke, and uses the
key stroke Adstep 68atthe datppoctseing neant [02herits dorputiaty qrtbgdamnphb@eankur t her ,
o2t g R G aGhe KO 81 B2 IbcARPIO 3Rt IR AOMSEPFls o118 the data
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
I58. 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 controller 184 determines the ambient light level at the portable

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

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

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



activity as a navigation input to the operating systemor one of the
conputer prograns 158. However, at step 602, since the activity on the
data input nmeans is used to exit the 25 portable conputing device 100 from
the inactive state, the data processing nmeans 102 suppresses the norna
effect (data input, navigation input) of the activity. At step 604, the
light controller 184 determ nes the anbient light Ievel at the portable
conputing device 100, via the anmbient light sensor 161 At step 606, |ight
controller 184 30 conpares the determned Iight level against a first
F;ngt ?;m| zsgrtllrireg([ czlqgaegh %?Jel 15@8@%11&%' dlcy{’“us{plg(lucrmmed%u&si 105 Izz\rf?:ln gﬁc(zt h;ﬁzhglnd
i I 1um nati ontd8aueligloepniegipo it stag t]hﬁ{)mmugt}tofthdﬁsp zlyfbathla;lrdetmrom %e«d}dl i ght
l evel is less than the fi.rst redet rnln reshol d vel, at st 608
the Tignt contromerssuidhs Pl RESHTREHER ygis e fekfifyudueiidh 282 o
a second Ini%hSyEMa&eM&bmcﬁymhﬁabﬁmnmkh?C&GEQMQdhﬂbﬁﬁ&@thkﬁM@hsiS a dim
backlight |nt Sit Eﬁ sI| % reater than the m ninal/off
intensity’ | otpicion Wni}lbaﬁ%m’*@ dﬁs 8o fligplay KfripibEiveedbright ow t he
i nformation ﬂuﬁﬁ&aMﬂﬂu@nuﬁh@mdﬁ&ﬁhﬁMaaézo&th@ch@M@m)at ni ght, w thout
"blinding" the user of the portable conputing device 100. In addition,
preferably the light controller 184 sets the keyboard/ keypad backllght
intensity 183 Ju@iisn PréfissiyRardh: baf@ns iy sét@&Heﬂ&pgaar&/b@yga@Bsc)(il s above,
t he di m keyboar d 1 intensity is sufficient to allow the key |dent|f|er
i nf or mati on BEpHEES3 dha fivekboard ingensdy (hriahisd thep of).gfis abagict the dim kpybpardi ng”
the userpf lmaﬁs@qg g@ﬁ&@nmmw fheqeygﬁh@f@ermr don Ehﬁr ggh@me et dei ght
| evel is not less than the first pre etermneén 0 eve at step
610 t he I|gﬁﬂmﬁﬁﬁﬁﬂéﬁt@ﬁmﬂgﬁbhmhmaﬂé%uﬁmef@ep@mﬁ$h®MHmhg&ﬂem@WHm agai nst a
second 15 predeterm ned threshold |evel. Typically, the second
predeterm ned threshold level is internediate an illum nation |evel
cor r espondi n§thegeexposdlightiayekianpi lghtthanath@lﬁtﬁhgredtitttrmimrﬁdrthrteis!mid leavight

correspondi t v res h n the
second predg%gﬁﬁpneéﬁﬁﬁ%%g%gﬁd%ﬁggé Iesg‘dﬁgn&P&ﬁ@%ﬁEV?H%m %?mcéﬁtroller
184 set st hepredetcemicd ;hrc)sholk:lhevcdl 'Eymicaylybae: kdcn@predg&@rrmmdahttemdmleve ntensity

| |. T | ] |/ ff t t
ovel | 1hP st b PRt teb R i St e PR s e ne ot £ he

keyboar d/ keyipadination 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 aliow the information displayed on the display 122 to

30 be viewed at dusk, again without “blinding” the user of the portable computing device
100.



backl i ght 183. 25 However, if the determned light level is not greater
than the second predetermned threshold |evel (but is not |ess than the
first predeterm ned threshold level), at step 614 the light controller 184
sets the intensity of the display backlight 182 to a first intensity

| evel . Typically, the first intensity level is the nornmal backlight
intensity. The first backlight intensity is sufficient to allow the

i nformation displayed on the display 122110 30 be viewed at dusk, again

wi t hout "blinding" the user of the portable conputing device 100. -17- In

addition, pref nt.r 1 of .the
keyboar d/ key%a?la%lbg &%IQRR{)} gggbﬁgonu ?le; g?{ﬁl Seglh(‘lﬁ( A c&ﬁl (?frjifﬂ lﬁasv ?V%‘f&?ﬂ?cal ly

t he WBX|nun1bakhﬂﬂ@&imrﬂngmsbmyMgn1ﬂhsn¢a®pem3maénﬁk@ﬁm6&ﬁkh@h®nda&@
processi ng neans 102 waits a first predetermned tine 5 period for activity
at the data input nmeans (eg. pressing a key on the keyboard 132, rotating

the t hunb\/\he’élhudm& ar %tcf:j)e{iirée&as idig ptdtess@sGaRas keywdied) fner prfa&l:rtcrﬁlrhe@‘nﬂﬁ' |
message dgr ep one ¢ beln recej ved on the portable conmputing
device 1 1?91“0 4 2ghyily at anié@ggP FABHIGE: pﬂﬂféma@tl@wg thedenbaigd 13% ty wit hin

the first predehem@iineshdticor 8ek U@&ess(ntg){ﬂé &@iﬂe}keﬁb@@btorli& DRGARASLssase
proceSS|ng returns to step 604. 10 However, if first redeternlned tinme

period expi ré¢ tWRIWBﬁ?“IhW‘gsﬁ‘iE%V"é‘&VW P‘Vtab&tmw&i@g érgetlfe. [fitepdatzont rol | er

184 begi ns t@o@kasiakbdny 102de8s §JE‘,§ abth‘?%thtny th@fﬂr§trﬂ?edgﬂeﬁﬂln@ytimpg% j ght 182,
SO as to provi de_a war ni ng to t he user of porta e conputi evi ce

100 that t hdbargpy ajoub i racres), PIEpssing fatymtfotaf@p b .turned off. In addition,
preferablgy the 15 light controller 184 also turns off the keyboard
backl i ght 183. Thereafter, at step 620, the data processing neans 102 waits
a second pr déreenifibciist Wrédetiiémmddirrﬁmerladter:mretsymdmuttalne seldtaglivifpatstepeans or

for an e- m'dlS@fﬁﬁl%%Q@onﬂ?ll@r ileg 3‘3@99!&%% ly b\l Lﬁ@g@v ggihggiséigfspor table

conput i ng device a processi hg neans such
activity mnﬂﬁﬂﬁ%ﬁhéﬂsgmﬁﬁdpgwa@@henmng@dmbmmnoﬁémmmdMﬂty@nmamgwcabnut 15

seconds), pr %? {h@%sﬁ)ﬁg g'éa&i&hp 1948 ﬂiogpto be INEY S5 1 fc%d}tt{?% g}sfe&éatb?y the

predeternlne I'res Rout™ "any stich 'y
15 11ght controllex 184 also turns off the keyboard backlight 183.

Thereafler, 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.



step 622 the light controller 184 turns off the display backlight 182. 25
Thereafter, at step 624, 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 message or a tel ephone call being received on the portable
conputing device 100. If the data processing neans 102 detects such
activity within the third predetermned tine period (typically about 60 30
seconds), processing returns to step 604.§-18- However, if the third
predeterm ned tine period expires wi thout any such activity, processing
returns to s . ' X NS to the
|nact|ve/s|ég§9§?g%3ﬁngmv ?F%%P%ﬁg1§HQ$ER&¥&@gaggﬁ%ﬁﬁﬁégg%ﬁgﬁﬁépare

envi saged. Horcckngg whuoes toispp oA ambihi abitdilg compatihgdevidealOtrhlersk it &, second
and third i el s being fixed, the data processing neans 102

all ows the Dé%ﬁ%&#%?%ﬁm ortabl e conputing device 100 to set the intensity
| evel s through t he data i nput nmeans (such as through the keyboard 132 or
the thu Qﬁi é ‘Q B rother vyari ation, %g%; than the first and
second t ir eshol OT‘%‘P%(E%PH§‘Pt?8Wm“FH€eﬁhP%g PF JEBSSS: HhCHedHd! oo 2

al l ows the ustﬁér thdn thbérpoetablagd CorpLkhg 18R terigHXOdBe 884 plob&sing hr eshol d
| evel s throu ? qg ut%nﬁans such as through t he keyboard 132 or
the thumbwd %‘PS 03?83 ﬁhvg‘ﬁ Faemaptingievichd 09 fyt the SHESEY 14715 184
all ows the us@tgh e ik rhﬁuhﬁleﬂ‘lsfiﬂkﬁ)és @OQQQK’J R@B@ar@mloél R fhumBWnb@ment ari ly
depressi ng gnd rel easing the function key In _ still another variation,

the light ¢ h??%b?é?“%gﬂ @*Pb“@“ﬂﬁéhﬁ§é?3%@“@V@ﬁédﬁﬁﬁﬁﬁdﬁ”€ééhdt@UWWlnatlon
of displiay basdehd@hhednBl ENSidE th@%%%oﬁngpéﬁ@a&sh%%uhﬂ,%w&hfoowéc@{h%l ty level

by rmomentarily depressing and rel easing the function key . I'n other
variation, tiesholdgrrels Gemnsh d1o defa immut mganpiageht dsdhigugly the dsexb@mm Idawethehe
automati c dignipighetetaggt eps 518, 618) by 20 nonentarily depressing and
rel easing the function key 146. The present invention is defined by the
cl ai ms appended hereto, with the foregoing description being nerely

1) ustrat v of oSl R e oRTRRAITROR.Oby LG, BB Loty TDGRG, of Or i nary

skill nay envi sage certain no I catlons or egol ment s
backlight on or off, by momentarily depressing and releasing the functlon key 146. In

still another variation, the light controller 184 allows the user to cycle through ecach
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

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.



25 whi ch, although not explicitly discussed herein, do not depart fromthe
scope of the invention, as defined by the appended clains. -19- Cains: 1.
A portabl e conputing device conprising: a display device having a

vari able-intensity backlight; 5 a light sensor for determ ning an anbi ent
|ight level at the conputing device; and a light controller coupled to the
di spl ay backlight and the |light sensor for adjusting an intensity of |ight
emtted by the display backlight in accorgdance with the nmeasured anbient
light intensity, the light controller being configured to set the intensity
of light (i)¢}9,a first intensity when the determined light level is
greater than a irst 10 threshold, (ii) to a second level less than the
first intensity when the deternmined light I|evel is not greater than the

first threshplﬁgtpﬁ Qﬂ g%?%&%%gcv?e?%mggggfen5|ty | ess than the second

intensity whe is less than a second threshol d,

t he second thl’eShI):hS?{ﬂd@,eddﬂgdhﬁﬁﬁgihﬁﬁhbteﬁﬂtcﬁkﬁy&hckﬂfﬁh@sh0| d when the display
devi ce f)orrprlseslahtrans%](flve LCD di spl ay, . the second threshol d being
not |ess than thé 150 &osorger eml@gﬂ?ﬁ@mﬁ“ ight 1g7<d BY thy coavitas devsmeides a

reflective or a talamscdr@bll @Q:bbl\%@d Le@ﬁkdi@mpb@e%ngla and DR 1:@9{&:%%&%%“ ng
devi ce according to claim1 erein the g@t contr ol is configured to

gradual |y rSiHsBng peinieasity oflighcqmijiedpy de défp W@ﬂlgb‘ﬂﬂlﬂﬁ@é‘ﬁﬂ\?@ with gte t he 20
conputing deMégsred amblﬁhﬂlgwrn&@l@lkﬁ uceqm%mgna%ffgecoﬁﬁ%ﬂmg%gt *91&4

wherein the dlsg devi ce conprlses a transm ssive pl ay, e flrst
threshol d i £§e %@é? afig pntepsiy gteen fhe|dgisrmiaed behtllesgbis greaivd thehe fgécond

thresholi@ i ShiefoRl Wb%ts@coha?evg!ﬁg%‘s thdd t’ﬂ@f’;&ﬂﬂté}g[t e¥8&! the 8%@5\%&%& ght

illumnation | evel . ortabl e conputing Ui ce accor ng to claim 3,
wher ei n the1@@#§W°tﬁﬁ@@ﬁ@ﬁdmﬁ§Héﬁnﬂmpkamh@mM@ntMGMewn@bTﬁﬁgbmnmrng to

direct sunlisghfg :ﬂ&@lt&/%eﬁ {He gtehﬁﬁl%lﬁ%%%deﬁsq&s T UEIRS thrlés%\éf%ll In which

t he display backlight is overdriven
the second threshold being less than the first threshold when the display device

comprises a transmissive LCD display, the second threshold being not less than the first
15 threshold when the display device comprises a reflective or 2 trans-reflective LCD

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

20 computing device.

3. The portable computing device according to claim 2, wherein the display device
comprises a transmissive LCD display, the first threshold is greater than a dusk
itlumination level, and the second threshold is intermediate the dusk illumination level

25 and a night illumination level.

4. The portable computing device according to claim 3, wherein the first threshold is an
lumination level corresponding to direct sunlight, and the first intensity is an intensity
level in which the display backlight is overdriven.

30



-20- 5. The portable conputing device according to claim3, wherein the
portabl e conputing device includes a backlit data entry device, and the
light controller is coupled to the data entry device and is configured to
illumnate the data entry device at a first keyboard intensity when the
determned light level is greater than the second threshold, and to 5
otherwise illumnate the data entry device at a second keyboard intensity
| ess than the first keyboard intensity.206. The portabl e conputing device
according to claim5, wherein the light controller is configured to
illumnate t keybo rd.|nten ty less than
the 10 Secoﬁngl’l%}tog%ﬁ@ 51}{% ?%Sctlgtﬁcgé%gxdtt {khto%l m)ér mPCﬁ{é; ?l) e c\(}:g Jut g

great er thardevhe nfqlmm a badﬁhe@nhzwm y devicdhad gi&rltgabctceltmmmdmp@ddeme(deta
according to, im 2. whe n t.he. a reflective
1D i spl'ay B 2 Ene el 8 QP 08 < PP e P BB 15 T s

i nt er nedi at entanﬂiyszkhenltlhdﬂndnm’[ncdIIlg,htelmezll isgftcht@ thinghd scebddupicBiadid,and kevel , and
t he secogd t g %rne iate the dusk.illunination |evel and a
sunl i ght |Iluﬁ¥W§Ff W“?%% ag enth CEr A A5FONE SRGRIIH Y e BB U8 di ng t o
claim7, mh&hammy&haimamh@ble conputing device includes a backlit data
entry device, and the light controller is coupled to the data 20 entry
device and is configured to illumnate the data entry device at a first

keyboard i nt6€ﬂ&bbﬁn&ﬁﬂ@ébnﬁﬂl@ngﬁéﬁécr@c@@r@ﬂg'tg Blaish ?V»@ﬂmélﬁ 13Neat &hybhians the
first threshold, and to otherwise illumninate the data entriﬁdeV|ce at a

second keybGaREwsH tadinipate decdatapairydrece fartird kwbeémacrisﬁv shpy theps 9.

The por tigbl e®ATRMHORY iHENIiG SRR G Ml 15hALM & & él%lnrlhé Rg i ght
controller |s conflgured to illumnate the data en evice at a third

--keyboard i ntly F& | ess than the second keyboard |nten5|ty when t he
determ ned light level is greater than the second threshold. 30 10. The
portabl e conmputing device according to claim6 or claim9, wherein the
third keybdarée ppabstopiputing dvice acomding 1o clainndiwiwebis te dsphyriovice ng t he

intensity OEOI{lbIQS}%E a ngﬁgﬁ%%%[p&sﬁlay af 5 ?rgillsqehgétﬁrn i'Ctly display, the first threshold

IS5 is intermediate a dusk illumination level and a night illumination level, and the second

threshold is intermediate the dusk illumination level and a sunlight illumination level.

8. The portable computing device according to claim 7, wherein the portable computing
device includes a backlit data entry device, and the light controller is coupled to the data
20 entry device and is configured to illuminate the data entry device at a first keyboard
intensity when the deterrmined light level is greater than the first threshold, and to
otherwise 1lluminate the data entry device at a second keyboard intensity less than the

first keyboard intensity.

25 9. The portable computing device according to claim 8, wherein the light controller is
configured to illuminate the data entry device at a third keyboard intensity less than the
second keyboard intensity when the determined light level is greater than the second
threshold.

30 10. The portable computing device according to claim 6 or claim 9, wherein the third

keyboard intensity is off.



di spl ay backlight of a portable conputing device, the portable conputing
device having a backlit device conprising the display backlight, a |ight
sensor, and a light controller <coupled to the |ight sensor and the display
backl i ght, the method conprising the steps of. 5 with the |ight sensor
determining an intensity of anmbient |ight at the conputing device; and
with the light controller automatically adjusting an intensity of |ight
produced by the display backlight in acgardance with the determ ned
anbient light intensity, the Iight intensity adjusting step conprising the
steps of (i),se tensi.t intensity when
the determi nleld /%Hcﬁnt%dtﬁn Pt?&h % C H%tgil%llf/rfll ¥ p*oqlu%ctd Byl vaulqu d116i1(9i1¥) setting
the backli gthplatyrﬁtcekﬂsgm yf 4 mlab&eompdtuhgedwlcej tﬁcSﬁmtale:fLohhﬁttﬂﬁg dsAceibati@psi ty
when the determ.n eye han the first threshold,
and (iii) setf pﬁtgd%f“ﬁ%a%%péﬁ gt d‘F%‘f"éH@‘}ﬁ‘ @“’t"gl Eg“ SR G arﬂgé‘ﬁg‘?ri“;?hF ess than
the second imupRsid yic WkiaReisheardiahenidpi l;eﬁlaclklgghtth& gx@bd bsmpess: thbagpaof: second
t hr eshol 15 the se t hreshol d heing |less than the first threshold when
the di splay devi ¢8' tﬁ% PYBer %ﬁlﬁiwgﬁ%ﬁ%@wm%ﬁn@f@bh@v at $1p O HIR

t hreshol d beieRgenatl | ess than the first threshold when the display device
conprises one of a reflective and a trans-reflective LCD display. 20 12.

The nethod accor diiight bt rentinlienautpaicalinadimeing pg Htensint effésht progaeddi ng

step furtherme GONRY b2RB1 A8 LY BHUGE a&e&hﬁedsgﬁlbkﬁkt@mﬂn@ﬁs@ biRNight peri od
of inactivity at the conputing device. 13. The method according to claim.l

1 or clai m IeniySANPHE D QrPpriay Tredre ef Cbwepindlesbackliishy interging i slisve LCD
di spl ay,jot hendhdigty feHEfﬁ:&*@%&%n‘eéhLﬁtl@Jm%r@a&@ d}ﬁn%%ét't%g old, l(fll)rge{t'i"ﬁ%rel%[] | evel

and a dusk illum nation | evel, secon hresh |s i'nter ate the
dusk i || unibagklizbhinicasisn toars@poadr%ﬁvghltesa thanuthe At ingesitewbén the deteMiieedtighh od

accor di ng tQ.&l R ateM’Eﬁtgx Rrd lﬂﬁesfhbfdsﬁnd h%&ﬁ%%ef@ I&%Rf 1HEeﬁ%lﬁ)og¥i level in

30 which the displa I'S overdrlve accordi ng
to cl ai m 14 thighiateasity lessahapahe aﬁgb@d mmpitit Wy thieddtominaddightieselas lebabkl 4t dat a
entry deV|cgcaﬁqu&mgmllght intensity adjusting step conprises the steps of

(i)

15 the second threshold being less than the first threshold when the display device
comprises a transmissive LCD display, the second threshold being not less than the first

threshold when the display device comprises one of a reflective and a trans-reflective
LCD display.

20 12. The method according to claim 11, wherein the light intensity adjusting step further
comprises gradually reducing the set intensity after a period of inactivity at the

computing device.

13. The method according to claim 11 or claim 12, wherein the display device comprises
25 atransmissive LCD display, the first threshold is intermediate a sunlight illumination
level and a dusk illumination level, and the second threshold is intermediate the dusk

illumination level and a night illumination fevel.

14. The method according to claim 13, wherein the first intensity is an intensity level in

30 which the display backlight is overdriven.



illumnating the data entry device at a first keyboard intensity when the
determned light level is greater than the second threshold, and (ii)
otherwise illumnating the data entry 5 device at a second keyboard
intensity less than the first keyboard intensity. 16. The nethod according
to claim15, wherein the light intensity adjusting step further conprises
the step of illumnating the data entry device at a third keyboard
intensity less than the second keyboar.dji.ntensity when the determ ned
light level is greater than the 10 first threshold. 17. The nethod

di | ¢l ai m 12 h | ay . i
ef Toctive LED BEO i flity | FO8kSnt SRR SRR R 2

illumnati ori)alchelatawmdy devidy, grlittthbﬁ:hmnhtﬂt@diu;/@ﬂjuklmge;kep o@nqbutsd%e 1(5@@@@)&1(1
threshold is inte on | evel nl i ght

1 on nat o hEUETAEDs B abAuChEE horoFay oaentGrion e firgraien eHe
portabl e conpudl hsngcfd:&\th&ehd aebudas sigold taa@kit)lohe@l\akammfwmge}\/d@a@en@@d t he

| i ght |nten§%vr usth? ste conprlses the steps of (i) illumnating the
data ent vice 8t ecopdieyqard iNagsiay lgss thaethe iy SﬁkW?Qﬁfdtlﬁté“%Fét ernined |ight
20 level is greater than the first threshold, and (ii) otherw se
illumnatin the data entr device at a second keyboard intensity | ess
than the fir$t Teykdwddcsmiientg daim Iy whamia thelighs tntensitp pdivstipestepdidien 18,

wherei n the doh@htesion s@é}ﬁdfﬁﬂurﬁﬂhtﬂﬁtth@%é &ﬁ& cfeWcE I:hee[ thxrﬁ%@%daﬁﬁ%tehgﬁ igiep of

illumnating the data entry device at a third board intensity’less 25
than the sedbafdhkesypesbiaabodid mﬁ@wswwmaheﬂﬁerrme@cbmght kel i igrphter then e | s
greater bhaqh&hﬁeﬁ§gpond t hreshol d. 20. The method according to any one of
clains | 0 19, wherein at |east one of the thresholds and/or the
|nten5|t|es |s user-configurable. 30 -23 21. A conputer-readable medi um

I ncl udi ng COFPYLE e 0899@%?&19%t0|cna§1tnr1q B T n?%{/]’?erugdleadmé)?a Oa%g c?r% %nét Of a

portabl e conmputing device e co Y% ght
sensor, andab@@kquLGDsbm&y haﬁrm@uamvdnswbkma&mben@mtyMbamkbngh®Lmﬁhe

comput er gi%% ﬁluﬁgnét{&ﬁ tlc{%fléf: ém? P e tS anfl& thres‘lal(r}ld it mtegrcrj\g@?t% usEYllummanon

processi ng un| causi e conputing
15 leveland a sunhght ﬂiummatlon level.

18. The method according to ¢laim 17, wherein the portable computing device includes a

backlit data entry device, and the light intensity adjusting step comprises the steps of (i)

illuminating the data entry device at a first keyboard intensity when the determined light
20 level is greater than the first threshold, and (ii} otherwise illuminating the data entry

device at a second keyboard intensity less than the first keyboard intensity.

19. The method according to claim 18, wherein the light intensity adjusting step further
comprises the step of illuminating the data entry device at a third keyboard intensity less
25 than the second keyboard intensity when the determined light level is greater than the

second threshold.

20. The method according to any one of claims 11 to 19, wherein at least one of the

thresholds and/or the intensities is user-configurable.
30



with the light sensor determne the anbient |light |evel at the conputing
device; and adjust the intensity of |ight produced by the backlight in
accordance with the determned light level, the light intensity adjusting
step conprising the steps of (i) setting 10 the backlight intensity to a
first intensity when the determined light level is greater than a first
threshold, (ii) setting the backlight intensity to a second |level |ess than
the first intensity when the determ nedsl.ight level is not greater than
the first threshold, and (iii) setting the backlight intensity to a third

intensity less than the s nd intensity when the determned |light |evel
5 Tess § hartla SeCONt CRTEGRAT M BOFHirk SBOBRG’ PRpssSRb I bR HENE ¢ han
Ej he }‘i rst :1 hf;‘@@:b@h%mwf‘rﬁn'h gﬁhlebléigslpbamgdiew}:@eh&mh bie&ﬁﬁlp?iﬁlgtdeaﬂﬁ MCﬁﬁliﬁl\gg L\?ﬁ

i splay, the second thres .being not less than the first thresho en
thepdi }s/pl ay %@%&C&S%ﬁﬂr aglg‘g%bsﬁ y&g‘”agFé?fl*%iﬁt’ifl%ﬁé%h%ﬁ%“%l}Ld GEYUfScti ve LCD
display. 2%roRseoimasthRtios easablien ek eedralbydhdgotQTRYLAT cREAEBRSI N
instruction nmeans for a 20 processing unit of a portable conmputing device
accor di ng t @OHAYC SHEPEMBALYEFHE 1t 0o 10, the conputer processing instruction

nmeans when being vﬁ%@ﬁ'@f{t}%@sQﬁéoﬁ&?erﬂFrQQﬁ‘eszﬁﬁﬁlgltlﬁ%HIev&%Pt‘ﬁE RempliB g ReTiEAD] e
conputing device to performthe steps of a nethod according to any one of

claims 11 ﬁ@dZO, wherein the |ight controller is enbodied in the conputer
processing i nstrygtLQR. MRARS, of 18Rt produced by the backlight in accordance with the

determined light level, the light intensity adjusting step comprising the steps of (i) setting

10 the backlight intensity to a first intensity when the determined light level is greater than a
first threshold, (ii) setting the backlight intensity to a second level less than the first
intensity when the determined light level is not greater than the first threshold, and (iii)
setting the backlight intensity to a third intensity less than the second intensity when the
determined light level is less than a second threshold,

[5  the second threshold being less than the first threshold when the display device comprises
a transmissive LCD display, the second threshold beiﬁg not less than the first threshold

when the display device comprises one of a reflective and a trans-reflective LCD display.

22. A computer-readable medium including computer processing instruction means for a

20 processing unit of a portable computing device according to any one of claims 1 to 10,
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 11 to 20, wherein the light controller is embodied in the computer
processing instruction means.

25



