1 HANDHELD COVPUTI NG DEVI CE W TH PONER- SAVI NG NOTI FI CATION FI ELD OF THE
| NVENTI ON [ 0001] The invention described herein relates to a handheld
conputing device. In 5 particular, the invention described herein rel ates
to a power-saving notification circuit for a handheld conputing device.
BACKGROUND COF THE | NVENTI ON [ 0002] The conventional handheld conputing
devi ce, such as a PDA, or a wireless 10lel ephone, may include an

el ectroni c cal endar and/or task manager through which the wuser can keep

track of appointnments apnd/or to-do itens. The handhel d conputing device
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date/time of one of the appointnents and/or to-do itens is inmmnent.
Further, the notification LED nay be used to signify that the handheld
conput i ng HEAR O THEINWENTE)Ned. 15 [0003) More recent handhel d conputing

devi ces may, i.n de a nelo integrated circuit. The. nelody integrated
circuit is ‘E’Qéf]-rﬁ? dﬂY%{ﬁWEbT?%Pﬂ%?i’d%ﬁw%gelafe&sr@ra dendieid comgiutidg dewfren e
dat e/ §i ne ionsr ae fbent sl . to- items is dmrinent. [f the
handhel d clggr%ut g devi R SER Heei e o b WU PRRPHsRRNT Sirovit for
circuit neyhaidbeld qompptiagdeece.sel ect ed nel ody when the handhel d conputing
device receives an e-mail or a 20 tel ephone call. [0004] The nel ody
integrated circuit is advantageous, since it allows the user to define a

di stinct mACKGRYUND Orerpe WIVENT h notification event (eg.
appoi ntnment, to-do item e- mail, telephone call). However, the power
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oone -of the appointments and/or to-do items is imminent. Further, the notification LED
may be used to signify that the handheld computing device is being charged.
15 - [0003] More recent handheld computing devices may include a melody integrated circuit.
The. melody integrated circuit is user-programmable, and plays a user-selected melody
when the date/time of one of the appointments and/or to-do items is Imminent. If the
handheld computing device is wireless-enabled, the melody integrated circuit 'may also
play a user-selected melody when the handheld computing device receives an e-mail or a
20 telephone call. . '
~ [0004] The melody integrated circuit is advantageous, since it allows the user to define a
distinct notification (melody) for each notification event (eg. appointment, to-do item, e-
mail, telephone call). However, the power consumption of the melody integrated circuit
is significantly greater than the monochrome notification LED.
25 [0005} Therefore, there is a need for a lower power notification circuit for a handheld
computing device that allows the user to define a distinét notification for each

notification event.

SUMMARY OF THE INVENTION



2 [00061 According to one aspect of the invention described herein, there
is provided a handheld conputing device that includes a notification |anp,
a nmelody circuit coupled to the notification lanp for providing a first
type notification, an electronic switch coupled to the notification |anp
for providing a second type notification, and a notification 5 controller
coupled to the nelody circuit and the electronic switch. The notification
controller is configured with a plurality of notification nodes, each
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15 comprises a plurality of monochrome lamps. The melody circuit includes a number of
lamp driver outputs, each being coupled to a respective one of the monochrome lamps.
The electronic switch is coupled to one of the monochrome lamps.

[0009] In a first of the notification modes, the notification controller maintains the
melody circuit in a low-power state, and maintains the electronic switch open.

20 [0010] In a second of the notification modes, the notification controller maintains the
melody circuit in the low-power state, and closes the electronic switch. In the second
notification mode, preferably the notification controller is configured to periodically open -

. and close the electronic switch.
[0011] In a third of the notification modes, the notification controller maintains the

25 electronic switch open, and enables the melody circuit. At least one of the notification
modes is initiated upon occurrence of a user-defined notification event (such as a

calendar event (appointment), to-do item, e-mail, telephone call).



cal endar event (appointnent), to-do item e-mail, telephone call). 3 BRIEF
DESCRI PTI ON OF THE DRAW NGS [ 0012] The invention will now be described, by
way of exanple only, with reference to the acconpanying draw ngs, in
which:- 5 Fig. 1 is a front plan view of a handhel d conputing devi ce,
according the invention described herein; Fig. 2 is a schematic view
depicting functional details of the handRel d conputing device; and 10 Fig.
3 is a schematic view of the event notification subsystem of the handhel d

conput i ng vice. DETAILED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT 15
[0013] Ref @%SEEQD%WJIQ%OFEHEPMW@MM a handhel d conputing devi ce,

denoted gemALRHMLY ; : e : of. the
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functi on kthe abdémpaireg drywings) inwdiitier board (not shown) disposed within a

common housi ng. The display 122 is a self- contained peripheral device that

is connected to the system notherboard. 20 [0014] The function key 146

functsons gg iPeweh A Akl oW HaRlndIgY gn-rggaﬁ%%%' | Secof QAP Aeeyl ce 100,
and may alg% f_fmcti onﬂas a baclﬁalﬁglﬁt kcg{[/lB or’ the dlg%cgfay %%Zl.nge’f 3151 In
addi ti on tdeschledhiesghay 122 and the function key 146, the handheld
conputing. device 100 includes a notification |anp 104, and user data

i nput nmeans for inputting data to the data processing neans. As shown,

pr ef er abl yFif PistiSRheflMicvibWRIbictBA RnctibRAI RIS 3f i k & Bevice:
t humbwheel 148 and an escape key 160. [0016] 'Sl'ypi ca @Qgﬁgmkgﬁno%gﬁv&ce,
conmput i ng a#dvi ce 100 is a two-way wirel ess comunication device having at

I eaz@ voi ce and data communication capabilities. Further, preferably the
handhel d conputing device 100 has the capability to comunicate

Fig. 3 is a schematic view of the event notification subsystem of the handheld computing

device.

- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

15 {0013] Referring now to Fig .1, there is shown a handheld computing device, denoted
generally as 100, provided according to one aspect of the invention. The handheld
computing device 100 includes a display 122, a function key 146 and a system
motherboard (not shown) disposed within a common housing. The display 122 is a self-
contained peripheral device that is connected to the system motherboard.

20 [0014]} The function key 146 functions as a power on/off switch for the handheld
computing device 100, and may also function as a backlight key for the display 122.
[0015] In additionl to the display 122 and the function key 146, the handheld computing.
device 100 includes a notification lamp 104, and user data input means for inputting data
to the data processing means. As shown, preferably the user data input means includes a

25 keyboard 132, a thumbwheel 148 and an escape key 160.
{0016] Typically, the handheld computing device 100 is a two-way wireless
communication device having at least voice and data communication capabilities.
Further, preferably the handheld computing device 100 has the capability to communicate

with other computer systems on the Internet. Depending on the exact functionality



wi th ot her conputer systens on the Internet. Depending on the exact
functionality 4 provided, the wireless handhel d conputing device 100 may
be referred to as a data nessaging device, a two-way pager, a wireless
e-mai |l device, a cellular telephone with data nessaging capabilities, a
wireless Internet appliance, or a data conmuni cation device, as exanples.
5 [00171 Fig. 2 depicts functional detail%s of the handhel d. conputing

devi ce 100. Were the handhel d conputing device 100 is enabl ed for two-way

communi cation,, it wl I ncorporate a communi cati on subsystem 111,
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conputi ng device not
commumcatlon subsystem i1 deagned to operate within the Mobitex™ mobile

15 communication system, the DataTAC™ mobile communication system, GPRS network,
UMTS network, EDGE network or CDMA network.
{0018] Network access requirements will also vary depending upon the typé of netWork
119. For example, in the Mobitex and DataTAC networks, the handheld computing
device 100 is registered on the network using a unique identification :nUmber'associated
20 with each handheld computing device . In UMTS and GPRS networks, _f_:lg(_iﬂ‘_]'_lg_‘_sgmg -
CDMA networks, however, network access is associated with a subscriber or user of the
* handheld computing device 100. A GPRS handheld computing device therefore requires
a subscriber identity module (SIM) card in order to operate on a GPRS network, and a
RUIM in order to operate on some CDMA networks. Without a valid SIM/RUIM card, a
25 GPRS/UMTS/CDMA handheld 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 handheld computing device 100
will be unable to carry out any other functions involving communications over the .

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



non- net wor k comruni cati on functions, as well as legally required functions
(if any) such as "911" energency calling, nmay be avail able, but the
handhel d conputing device 100 w |l be unable to carry out any other
functions invol ving conmuni cati ons over the network. The SIMRU M
interface 144 is normally simlar to a card-slot into which a5 SIMR JIM
card can be inserted and ejected |like a diskette or PCMCI A card. The
SIMRU N card can have approxi mately 64K of nenory and hold many key

configurati 154, and ot her .i nformati on such. as identification, and
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functions, _includin at | east data and voi ce communi cati ons, erfornmed
t hrough cAAfnmidcmnugnto transmitter 114 for digital to analog conversion, frequency up

15 conversion, filtering, amplification and transmission over the commumication network
119 via antenna 118. DSP.120 not only processes communication signals, but also
provides for receiver and transmitter control. For example, the gains applied to
communication signals in receiver 112 and transmitter 114 may beradaptiv'ely controlled:

. through automatic gain control algorithms implemented in'DSP 120.

20 [0020) The handheld computing device 100 preferably' includes a microproceséor 138
which controls the overall operation of the device. Communication functions, including
at least data and voice communications, are performed through communication
subsystem 111. Microprocessor 138 also interacts with further device subsystems such
as the display 122, flash memory 124, random access memory (RAM) 126, auxiliary

25 input/output (I/0) subsystems 128, serial port 130, keyboard 132, speaker 134,
microphone 136, a short-range communications subsystem 140 and any other device
subsystems generally designated as 142.

[0021] Some of the subsystems shown in Fig. 2 perform communication-related

finctions, whereas other subsystems may provide “resident” or on-device functions.



subsystem 111. M croprocessor 138 also interacts with further device
subsystens such as the display 122, flash nenory 124, random access nenory
(RAM 126, auxiliary.25 |nput/output (1/0) subsystens 128, serial port 130,
keyboard 132, speaker 134, mcrophone 136, a short-range comruni cations
subsysten1140 and any ot her device subsystens generally designated as 142.
[0021] Sone of the subsystems shown in Fifg. 2 perfornlconnunication-related
functions, whereas other subsystenms may provide "resident” or on-device
functions. 6 Some subsystens, such as keyboard 132 and display 122, for
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sof tware qglﬂbé)r%ﬁ )} RA8eLhtd Q%olatlle memory such as RAM 126. Received communication
signals may also be stored in RAM 126.

15 [0024] As shown, the flash memory 124 can be segregated into different areas for both
computer programs 158 and program data storage 150, 152, 154 and 156. These different
storage areas indicate that each program can allocate a portion of flash memory 124 for
their own data storage requirements. In addition to ifs operating system fimctions,
preferably the microprocessor 138 enables execution of software applications on the:

20 handheld computing device. A predetermined set of applications that control basic
operations, will normally be installed on the handheld computing device 100 during
manufacturiﬁg.

[0025] One set of basic software applications might perform data and/or voice
communication functions, for example. Another set of basic. software applications
25 comprises computer processing instructions which, when accessed from the flash
‘memory 124 and/or the RAM 126 and executed by the microprocessor 138, define a
notification controller 102. The notification controller 102 interacts with the

aforementioned event notification subsystem 142, and selects between the different



20 handhel d conputing device. A predeterm ned set of applications that
control basic operations, will normally be installed on the handheld
conmputing device 100 during manufacturing. [0025] One set of basic

sof tware applications m ght performdata and/or voice comunication
functions, for exanple. Another set of basic. software applications 25
conpri ses conputer pracessing i nstructions which, when accessed fromthe
flash nenory 124 and/or the RAM 126 and executed by the m croprocessor 138,
define a notification controller 102. The notification controller 102
nteracts RPHFCAIoR tYBFHILHEMBY dhrcRotificarion subSyFici4%n The metifeationiopntrolen

sel ects beﬁ%%l%@ﬁe%%&@%? ilbelg@tification types offered by the
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communications subsystem 140 or any other suitable subsystern 142, and instalied bya
;5 user in the RAM 126 or preferably a non-volatile store (not shown) for execution by the
microprocessor 138.  Such flexibility in application installation increases the
functionality of the device and may provide en‘hancéd oh—device functions,
communication-related  functions, or both. For example,. secure communication
applications may enable electronic commerce functions and other such financial
20 transactions to be performed using the handheld computing device 100.
[0027] In a data communication mode, a received signal such as a text message or web
page download will be processed by the communication subsystem 111 and input to the
microprocessor 138, which preferably further processes the received signal for output to
the display 122, or alternatively to an auxiliary I/O device 128.. A user of the handheld
25 computing device 100 may also compose data items such as email messages for example;
using the keyboard 132, which is preferably a complete alphanumeric keyboard or
telephone-type keypad, in conjunction with the display 122 and possibly an auxiliary /O
device 128. Such composed items may then be transmitted over a communication

network through the communication subsystem 111.



comuni cation-rel ated functions, or both. For exanple,- secure

communi cation applications may enable electronic commerce functions and

ot her such financial 20 transactions to be perforned-using the handheld
conputing device 100. [0027] In a data conmunication node, a received
signal such as a text nessage or web page download will be processed by
the communi cati on subsystem 111 and input® to the m croprocessor 138, which
preferably further processes the received signal for output to the display
122, or alternatively to an auxiliary 1/0 device 128. A user of the
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acconpl i shed pri mari t hrough the spea di splay 122 may also be
used to pri6029Seanl pcmullaatmcﬁ'lgoﬂ twoeldi mnally)beamlﬂemaitéd g aPgericnal Hideral

exard o petiday @A a5 bindheitranipusig 5ol fsirbich Symedrorn=aion Wik anentsd | n
a per sonaldegktas Ecthputdinasstovdthay IE’e.QstIrEMQe me@&mlp%rtcﬁm&abﬁ Y tS%eror

whi ch synchroni zation with a user deskt op conputer (not s
desi r abl e preferenessrthequgh o e&tsmaérd@mceyrasoti@@re tapplsf@tlonmnéf wne]dce}SeﬂdlﬂmJgh

t | d .ext
a0 ot o "kt e R ARBLAZLLA0, 300 BOUFHEERS. Himgion o
i nf or mat i software dowhioads & thevinindheld comphitisg ﬂaﬁe&]mmomeﬁmahlmmgﬁwvﬁﬁeléééo

oth(izg than t hrough a w rel ess
- communicition network.

[0030] Other communications subsystems 140, such as a short-range communications
subsystem, is a further optional componeﬁt which rﬁay provide for commumication:
between the handheld computing device 100 and different systems or deviCCs, which
need pot necessarily be similar devices. For example, the subsystem 140 may include an

20 infrared device and associated circuits and components or a Bluetooth™ comnﬁunication
module to provide for communication with similarly enabled systems and devices.

{0031] Fig. 3 depicts the aforementioned event notification subsystem 142. As shown,
the event notification subsystem 142 comprises the notification lamp 104, a melody
circuit 106 coupled to the notification lamp 104, and an electronic switch 108 coupled to

25 the notification lamp 104. Preferably, the melody circuit 106 include an audio output in
communication with the subsystem that drives the speaker 134,
[0032] Further, typically the notification lamp 104 is a tri-colour lamp that comprises
three monochrome LEDs. Preferably, the notification lamp 104 includes a red LED 104x,

a green LED 104g, and a blue LED 104b that are disposed within a commeon housing, and



15 communi cati on network. [0030] Ot her communi cations subsystens 140, such
as a short-range communi cations -subsystem is a further optional conponent
whi ch may provide for communi cation between the handhel d conputing device
100 and different systens or devices, which need not necessarily be
simlar devices. For exanple, the subsystem 140 may include. an 20 infrared
devi ce and associated circuits and conpofents or a Bl uet oot hTM

comuni cation nodule to provide for comrunication with simlarly enabl ed
systens and devices. [0031] Fig. 3 depicts the aforenentioned event
notificati 8FF sksed by qommondragppasent lensheHewevar, Hothonldche imderstotd et dm 142
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output in communication with the subsystemthat drives the speaker 134.
[0032] Fur IREs diffsrentbaeolguied emapgcbromatlpmps.| aHis potification lamip d64 guay latsop

t hat eonpr - Lhre O rahl the notification |anp
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are di sposiatbnsity.hi Wasatammon Heuforgoingnilp. beabfpaas! af€darbYinferIRdNRN be
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and/ or colgyss e |1ﬁé18%y GiRdnit! 186 ARCGn ﬂ@&'éih&ﬁ‘ﬁ' R i@ MRodlida "BY the
conprise one or nore differently-col oured nonochrome T anps. e -

not i f i cat itoethetbnprdiefAhengndtielb camputing deviceal (0unPreferabity siheithlolly calip 1oed

ST RO o R e BT kot 5
| nvent i on in asdebé nedhbnoifeadi @08daskbalh el wiRARS]mdbie Thiedl, Ghi GHEf 106
Is an integrated circuit that is nounted on the notherboa c} of "t he

handhel d d8wplpadsgmes e dhe huptheld, eomenutingydevideel 00e bvetytheisetial porl 080 o thé s
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Typi cal | y [0834¢ Theenelody circuit 106 has a tune select input throngh which the melody circuit

15 106 is notified of the tune to play. The melody circuit 106 also includes 2 number of
lamp driver outputs, each coupled to a respective one of the monochromé LEDs 104r,
104g, 104b through a respective current-limiting resistor 109a, 109b, 109¢c. The lamp
driver outputs allow the melody circuit 106 to turn the monochrome LEDs 104r, 104g,

* 104b on and off. : _

20 [0035] Typically, the inelody circ;uit 106 flashes the LEDs 104r, 104g, 104b in
synchronization to the melody being played through the speaker 134. Altemately, the
melody circuit 106 may be programmed to vary the duty cycle of the on/off interval for
each of the LEDs 104r, 104g, 104r, so that the colour of the multicolour lamp 104 varies
in synchronization to the melody.

25 [0036] The notification subsystem 142 also includes a current-limiting resistor 110,
connected in series with one of the three monochrome LEDs. In the example shown, the
current-limiting resistor 110 is connected in series with the red LED 104r, but is in
paraliel with the current-limiting resistors 109r and the corresponding lamp driver output

of the melody circuit 106.



downl oads tunes to the handhel d conputing device 100, over the serial port
130 or the wreless comunication network. A suitable nmelody circuit 106
is OKI M.2870A. [0034] The melody circuit 106 has a tune select input

t hrough which the nmelody circuit 15 106 is notified of the tune to play.
The nmelody circuit 106 al so includes a nunber of lanp driver outputs, each
coupled to a respective one of the nonochPome LEDs 104r, 104g, 104b -
t hrough a respective current-limting resistor 109a, 109b 109c. The lanp
driver outputs allow the nelody circuit 106 to turn the nonochrone LEDs

104r, 104g,[0037) Aselsrabin dho electranic puids ] 08rgpmprsgsya transistorhaying & firainyreuree 6
flashes th 4 4
bl ayedt hr ST BaCEs copBied o 466 Red Emp2 YO MRRIGA thi Mk hilfinle e 100,

progr anmed The ekrirsnichsvitfit WScuchdesof gitbbaaninghif whithes viadd footiirn &ﬁCdle&fonﬁdﬂe
LEDs 104r, 104g, 104r, so_that the colour of the rrultlcol our |anp 104

varies i n%%ﬂp%mﬂzémdl o tW%HY#@Pc?&%PUOEB’ Podds ] 08 mall ri?t?!'ipfhicé]él' iflgsh the
subsystem #%%oé’drﬁ %b“q@ﬁr a Rﬁ'érﬁﬁt@%( $€1Eé$séh% ESitcR" 105! Gaay ﬁ%ﬁﬂq}ﬁ&[ Elg in

series with one o e t hreé nonoc n t he "exanpl e

current-l|ntmmﬂgomeiﬂﬂh@0mﬁﬁﬂmnmmﬁgnnected in series with the red LED 104r,
but is in OFéarallel wth the current-limting resistors _ 109r and the

cor r espondi®933] Hshould; 'i’FePn‘@Fﬁﬁtﬁ‘Eﬁ that thg grrentiiapiing edstor 119gnd the elegtgmic
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the . nonochrone LED 104r conti nuously on. [0038] It shoul d be understood -
that the dumitehto having jonly ees eleeigenic swilgh dO8hbuk instaad neuld inshidech sqe@atneed

not be confgehat &bt L&A tnhPof ot groNnect ed to any of

[0039] The melody circuit 106 requires a high frequency clock (approximately 13 MHz),

15 which causes the melody circuit 106, when active, to consume significantly more power
than the electronic switch 108. Further, the resistance of the current-limiting resistors
109 is less than tﬁat of the current-limiting resistor 110. Accordi'ngly, the power
consumption of the second notification type (via electronic switch 108) is less than that of
the first notification type (via melody circuit 106).
20 [0040] As discussed above, the microprocessor 138 is in physical communication with
the notification subsystem 142. In particular, the microprocessor 138 includes I/O
~ channels that are coupled to the tune select input of the melody circuit 106, and the
gate/base input of the electronic switch 108. The nofification controller 102 is defined by
a set of computer processing instructions which are executed by the microprocessor 138
25 from the RAM 126. In effect, therefore, the notification controller 102 is coupled to the
tune select input of the melody circuit 106, and the gate/base input of the electronic
switch 108, through the hardware connections of the microprocessor 138.
[0041] The notification controller 102 also comprises a user event notification table that

is maintained in one of the program data storage areas 150, 152, 154 and 156 of the flash



t he nmonochronme LEDs 104. For instance, if it is desirable to notify the
user of an active 10 Bl uetooth connection, the current limting resistor
100 and the electronic switch 108 could be connected to the blue LED 104b.
Further, the notification subsystem 142 is not limted to having only one
el ectronic switch 108, but instead could jinclude a separate electronic
swtch for each | anp of the notificationlﬁanp 104. [0039] The nel ody
circuit 106 requires a high frequency clock (approximtely 13 MHz), 15

whi ch causes the nelody circuit 106, when active, to consunme significantly
mor e power MEMPER 1ehe T@F‘é‘%ﬁhrfgﬁ metifigatiogycoptrglien-103, Hag user pesqciatess e antificasiont he
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Fesi stor 1560 Ak GPRDEUAL, 1l el ERRiL WARHONE cafff WilhCa bl houhidon
notificatiiypet yfer (mbtaned, eihtoughi thes wotifitatih8}abils thes asdrhafighithabnBiure t he
first notificf@t l.on t H‘i@ mel ody circuit 106). 20 [00401 As di scussed
above, théi Pg?f}%é’g’ilﬁ ‘i s in physical conmunication with the
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of the el eommenregneniwifasapn@stmenhr ough t he har dware connections of the

m cry@pr oc 004 T nothfi.cation controller. 102 al so c [ises a
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Through the notification controller 102, the user associates a notification

event . ( eg{méﬁﬁlﬁcﬁ"i‘ﬁlﬁéﬁﬁm gdowmorer Ay sleemttple, andmaprainsthealecronia switchddsi r ed
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when an enottfidation subsgstem 142 is minimal.

15 {0043] In a second of the notification modes, the notification controller 102 maintains the
electronic switch 108 open, enables the melody circuit 106, and disables the lamp driver
outputs. In response to the occurrence of a notification event, the notification controller
102 selects the melody that the user associated with the parti‘culaf notification event, and
transmits a command to the melody circuit 106 for playback of the apprdpriat_é mélody,“'

20 In response, the melody circuit 106 plays the selected melddy over the speaker 134. ThlS
response corresponds to sample notification (1), discussed above. |
[0044] In a third of the notification modes, the notification controller 102 maintains the
electronic switch 108 open, enables the melody circuit 106, and enables the lanip driver
oufputs. In response to the occurrence of a notification event, the notification controller

25 102 selects the tune that the user associated with the particular notification event, and
transmits a command to the melody circuit 106 for playback of the appfopriate melody.
In response, the melody circuit 106 plays the selected melody over the speaker 134, and
flashes the LEDs 104 in synchronization with the sélected melody. This response

corresponds to sample notification (2), discussed above.



(2) play another tune and flash one or nore of the LEDs 104 in

synchroni zation wth the tune upon receipt of a tel ephone call, and/or (3)
flash (or turn on) the red LED 104r a predetermined tine prior to the
commencenent of an appointnment. 10 [0042] The. notification controller 102
is also configured with at |east four notification nodes. In a first of
the notification nodes, the notificationlZontroller 102 maintains the

mel ody circuit 106 in a | owpower or sleep state, and maintains the

el ectronic _switch 108 open., In this node, no event notification is

provi ded; theoveepnd: amds thigst nejification mswdes.i staael thn nselbdy sirewit 18@ id fully

S e
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t he occurrenﬁé of. a.notification event, the notification controller 82

sel ects t haelpdy FATFWith {6 i ghey lasy-pawener slesp skaten The nptificatioml eontroller 102
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to sanple notifj Cat'icglﬂw(ﬁrl])’ ‘%”scussed apove. [0044] In a third of the

not i f i cat iSFFIRBHeIVt lpsad: tharelyn turmine the meqnoghypmem LEDa 104 cansinuously

el ectroni gpswi tch 108 open, enables. the nelody circuit 106, and enables the
| anp driver outputs. In response to the occurrence of a notification
event, t hd0@bH iSincea ticomaomchrashd kED5 1042 isedreqbs pdiipdicaly bRRt thehgoweer

assqgiated with the particular. notification event, and, transmts a comand
ro OB o aiymhtion D Ao iteAp St 142 by i Euh ppifratienaneds s ageater than

response, thabén MR BEyntificatibh midiR. Hewsvet, Fint eaker
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[0045) In ihe. < 0d,..Lhi Jo F] Lon des,. since the nelody,circuit
106 T8 1oy Rt e Grtdth ol Bl sh 15} L QBT Shird Bt PBARY oAS @
subsyst enreiul?, the usdr cah somteodipwsier consumption of the notification subsystem 142 through

15 the notification mode selected for each desired notification event.

{0048] 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 -

emboditments which, although not explicitly discussed herein, do not depart from the
20 scope of the invention, as defined by the appended claims.



[00461 In a fourth of the notification nodes, the notification controller
102 maintains the nelody circuit 106 in the | ow power or sleep state. The
notification controller 102 5 periodicaljhy opens and closes the electronic
switch 108, thereby causing the nonochrome LED 104r to flash on or off.
Alternately, the notification controller 102 may nmaintain the electronic
switch 108 cl osed, thereby turning the nonochrone LED 104r conti nuously

on. [0047] Since the nonochronme LED 104r is on (or periodically on), the
power 10 g@gﬁgl ion of notification subsystem 142 in this fourth
notificati I's greater than that in the first notification node.
However, since the nelody circuit 106 is in the | ow power or. sleep state,
t he power consunption of notification subsystem 142 in the fourth

noti fi cati dnArisadhqld compnting deViGRToNWAKINEh t he second and third notification

nodes. As a _result. t user can control power consunption of the
notification asng)%g)?ét%oéinllg%h through 15 the notification node selected for
each desi r ed anntlbdy eidduitddupledntd the ddidi8atiohlemprios piolidiny e firsteypd s defi ned by
t he cl ai ns a%pended hereto, with the foregoing description being nerely

i |1 ustratiJEUSRELpr ef erred enbodi nent of the invention. Those of ordinary

wni ch, a1 t hotBRRASoRE KT ot o WS et R SR o IR EE  he 20
scope of tmeificav@ntindn, as defined by the appended claims. 13 WE CLAIM 1.
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providing a second type notrfication; a notification controller
coupl ed t motificatinsl moye eimprising adigahlpdord efdhe valiicatinnttypes. t he

2. The handheld computing device according to claim 1, wherein at least one of the

notification modes is initiated upon occurrence of a user-defined notification event.

3. The handheld computing device according to claim 2, wherein in a first of the
notification modes, the notification controller maintains the melody circuit in a low-

power state, and maintains the electronic switch open.

4. The handheld computing device according to claim 3, wherein in a second of the
notification modes, the notification controller maintains the melody circuit in the low-

power state, and closes the electronic switch.

5. The handheld computing device according to claim 4, wherein in a third of the
notification modes, the notification controller maintains the electronic switch open, and

enables the melody circuit.



notification controller being configured with a plurality of notification
nodes, each said notification node conprising a disabled one of the
notification types. 2. The handhel d conpuyfing device according to claim i1,
wherein at | east one of the notification nodes is initiated upon
occurrence of a user-defined notification event. 3. The handhel d conputing
devi ce according to claim2, wherein in a first of the notification nodes,
the notification controller maintains the nelody circuit in a | ow power

SL21 e, ST el bRl A%, LGN, S0, VRSCIRRC S afegpiL 1

nodes, t henp@fidatiofiahodes, 00 pbIiftaien coRtrdlleRpBsodibalyn®icns ¥ind tloses the bRctrbidic| ow
power state, and closes the electronic swtch. 5. The handhel d conputi ng
devi ce acc®Wdflhg to claim 4, wherein in a third of the notification nodes,
the notification controller maintains the electronic switch open, and
enables the nelody circuit. 14 6. The handhel d conputing devi ce accordi ng
to clai m 57, iherigindh¢ld conpatdagdedte hb@rdingtio kg ahe @f claiaies, tot §lewherein the

notification contraoller perjodically opens and clgoses the electronic .
swi t ch. 7. 9tHEAHARdHEP FORBSER P a7 SlomaeRrePRanEs. A1 BREnEPTE CRPHE 1
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| anps, and t i rcul ral ity of ri-ver® out puts,
each sai d & sespediivic wee ofthepuindsbiomee lomppl ed to a respective one of the
nonochrome | anps. 8. The handhel d conputing device according to claim?7,
wherei n the nonochronme | anps conprise a plurality of differently-col oured

nonochr omeg | eRPRandheldddpnphaing evide GQERMAE ROcI8RY 7 CRhaeROhe nt@otRofiledhfipy OF
8, wherein the electronic switch is coupled to one of the nonochrone

| anps. 10.conmwiskarpdelity efciffercniiycolevied anenoshiogianlgmps. cl ai m 9, wherein the
notification lanp conprises a tri-coloured LED.

9. The handheld computing device according to claim 7 or 8, wherein the electronic

switch is coupled to one of the monochrome lamps.

10. The handheld computing device according to claim 9, wherein the notification lamp

comprises a tri-coloured LED.

11. The handheld computing device according to claim 10, wherein the second type

notification has a power consumption less than that of the first type notification.

12. A notification circuit for a handheld computing device, comprising:

a notification lamp;

a melody circuit coupled to the notification lamp for providing a first type
notification; and

an electronic switch coupled to the notification lamp for providing a second type

nofification, the second type notification having a power consumption less than that of

the first type notification.



11. The handhel d conputing devi ce according to claim210, wherein the second
type notification has a power consunption |l ess than that of the first type
notification. 12. A notification circuitsfor a handheld conputing devi ce,
conprising: a notification lanp; a nelody circuit coupled to the
notification lanp for providing a first type notification; and an

el ectronic switch coupled to the notification lanp for providing a second
type notification, the second type notification having a power consunpti on
| ess than bhat Tﬂé nohﬁ@ ’[dnr §1& i/ B o?(ﬁh focgltahﬂnl 19h r;:i% tl}eh?loﬁﬁltét

circuit according to c , ere| thé not I Ti car o ep

plurality @fmﬁmmatpﬂmm afimpenochruthd Renpphmabiheah¢lody blrtlﬂf)hldﬂ&fbsal ;ﬂlmhql [ ty
of lanp driyver outputs, each said | anp driver output being coupled to a

respect i veCldABPSIIVEE AEPWSnHER %ﬁéﬁ%ﬁﬁgﬂ quiputhisngovpledda i isPective ang of

accordi ng @ n@ﬂblpjoﬁ‘l%lﬁlﬁ']%r ein the nonochrone |anps conprise a plurality

of differently-col oured honochrone |anps. 15. The notification circuit

according to claim13 or 14, wherein the electronic switch is coupled to
6. The noti CII‘C it accordi ngi; to

f th h ] . f
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comprise a plurality of differently-coloured monochrome lamps.

15. The notification circuit according to claim 13 or 14, wherein the electronic switch is

coupled to one of the monochrome lamps.

16. The notification circuit according to claim 15, wherein the notification lamp

comprises a tri-coloured LED.



