;- ae3de#J#d . v6T3: $25 Cctober 2002 AUTOVATI C RECElI VE MODE PROCESS Fi el d of
the Invention The present invention pertains generally to electronic
appliances, and nore particularly to a nmethod and apparatus for all ow ng
appl i ances whi ch comrunicate via infrared technology to automatically enter
a receive node when powered up. Background of the Inventi&hOntebear@f02asi ng
use of portable conmputing appliances neans that a user may store and work
on data files on a fixed desktop conputer at his workstation on site, and
take a personal conputing appliance suclg as a portable or palmtop conputer
with himfor use off-site. Data is typically transferred between the

close fange i nirared (1 RRONAT i BEREYEROBRRREBRIERS, 7484 Dy ol cct roni ¢

appliances allows greater flexibi]i E{ End conveni ence. The built-in

I nfrared conmuni cations ability [oR0)7 OBppl i ances al | ows direct

short distance communi cati on. However, the current state of infrared
communi cat i ons bee weesenijiiyention pertaisagensraly éo elaelionic. appliasegs, ghdor  art
appliances require a user interface such as a dedicated button that allows
t he user t maoot pediculelydp@ mathoe and apparateis\fer allotving appliaheestwhieh | ow it to
receive input from other appliances. Due to the increased market for

great er poedpmbidnidate ardinfragideteentol6gRid itoArNicaiBsentet a veddive Ardeesi rabl e to
condense or elimnate the need for a user interface associated with placing
the devi ceyhanponrFed Up. 25 Cct ober 2002

Background of the Invention

The increasing use of portable computing appliances means that a user
may store and work on data files on a fixed desktop computer at his workstation
on site, and take a personal computing appliance such as a portable or palm
top computer with him for use off-site. Data is typically transferred between the
desktop appliance and the personal computer appliance via a cable or a close
range infrared (IR) link. The wireless access provided by electronic appliances
allows greater flexibility and convenience.

The built-in infrared communications ability of electronic appliances
allows direct short distance communication. However, the current state of
infrared communications between appliances remains problematic. First, prior
art appliances require a user interface such as a dedicated button that allows
the user to place the appliance in a receive mode in order to allow it to receive
input from other appliances. Due to the increased market for greater portability
and therefore smaller devices, it would be desirable to condense or eliminate

the need for a user interface associated with placing the device in a receive
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2 nmode in order to receive input fromother devices. In addition, the

met hod for placing the device into receive node is often not intuitive and
requires the user to refer to an instruction manual and commt the process
to nenory. It would be desirable to elimnate the need on the part of the
user to manual ly place the appliance into receive node. S¥&Etobari2002e
recei ve node user interface malfunctions in prior art devices, there is
typically no way for the appliance, which may otherw se function normally,
to receive input. This nmakes it inconve@ient for users desiring
non-critical input from other devices, and crucial for users needing
critical input fromother devices. Furthernore, a malfunctioning receive
node user interface nmakes it difficult for technical support engineers to
run di agnostics on the appliance when it is no rking properly. Finally,
prior art H99€iIRQS t?%‘?‘%‘é‘? inpuhfree QtBe'b%e\ﬁ‘Eﬁ/%ﬁ’é\é\g‘éfF'Pn’g‘Hﬁ L, tHﬁd?{‘Pf order to
receive potential incom ng conmmunications fromother appliances. To
acconpl i shPiaring thegigyicgdntogeseiye sadeds fftegnok tuitivelandfequires the eiset he
device in the | owest possible state of power consunption while stil

power i ng t teereferdeiandnstructiontmagnuali@ndtdosireit $he proeesstpuiestaewnt |t wohulduppl yi ng
continuous power in a portable battery powered appliance results in a high

bat t er yr epbaclesieatile taetiminatettecheadsom the pant f theneses to/manbally placerthe an
result in the appliance not functioning when a critical conmunication is

recei ved. ZhMfanchlintdQetavEmdiRs iSeabhé it helta¥Bvaddld @drditeMacaet hod for
conserving power in portable battery-powered appliances. Accordingly, a

need exi st [agale QY : j t : ni cate
Ve an i o e anofihe RHBL B deFE R Rty RN W 16 e Pl e
present in i I { j Ve : at.rared devices.
By aut omat %’@& I'ﬁgéhﬁ‘ee?\fv [r%%\[fgh?tgdéer?d\}g{d#@d%er\%ﬁ%'ylgb’?\/@%‘ﬁgu&p&!%fgﬁﬁappl i ance
i npl enented in accordance wth. the inyention ho |gnger requires a.yser
| rer face. DeoBetieRSe s esnbgorn@tRalnRL: fim et da it ahd el ony
reducing or elimnating user interface space and conplexity. In addition,
by el i m natarmgeseasting chitigab npyt opsather devieesyHURhBITBeiend t he appl i ance
into a receive node, the invention elimnates any user intervention
requi red t mafuactioning:rateiMecuode user istasface makes, it diffiaudor techipical yi ng t he
operation of the device by the user. Because appliances inplenented in
accor dancesuppdrt emgineersda rum diagabstiast orcthilel gppiiahes when dt is @otrvdekingpon power
up, this both elimnates any receive problens associated with
mal f unct i opioperigf Final\g @rrior atteapblistcesstypically heed @y the powkicainalethe timel al so
al  ows technical support engineers to run diagnostics on the appliance when
it is not wosdePt receRerpotentfal iftenfiRy t&mmunicAiBAS FronPbthepappidrtasand
processi ng di agnostic commands through this interface. Finally, the
automatic | ; Vi L AL B r
TS%%bMﬁPLIQgﬁué! Wﬁéhypé’é!\ﬁéeéé&roWd%_d '%‘Fe%éﬂ sn?édﬁiweﬁggg{lél E&anctfemesi ol y
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t he ot her pliance.is, powere n utomatically enters receive node for a
br edet or i RETesavpaiogiY: Napshels; Geceiiteianmat SBab I cnyHLS s r ecor ved
within the predeterm ned period of tinme, and then acts on the comrunication
i n accordaR ‘é‘eWt%P?’ﬁ%b'P@ﬁH?WMerﬁgr%’Bk%”QﬁreﬁH@Slﬁ‘aﬁ'mg&pa&eW‘ 25 Qct ober
2002 4 appliance. Thus, the invention provides a sinple nethod for

conser vi ngrepbagament facier, aphieh isaiatonly emessive. biinfteaeansresplt imtheor dance with
the invention, a battery-powered el ectronic appliance conprises a

communi cat appkance pof Aretioniigivihen a eritcalecomarinication isrneceieda Tomist, er y

t hat supplies power to the receive node circuitry when the receive node
circuitry | : FRSEHY '6F§§ ik oe 1S
initiali Zeg,%vcgirl;tgﬁia%S}rﬁgﬁeggﬁggﬂeﬁdﬂ??ry I sa'ifana |"§§ﬁ’t"§>d1%§‘é’§§'tﬁe in a
recei ve node.fqr.a.predeterm ned amount of time. Atinmer times the

pr edet er m Rgraatgpr@@ﬂgryépowgrﬁg_aq 1BREE t i ner expires, the receive node
circuitry is disabled to renove power fromthe receive de circuitry,

Cher eby Lonser vRGEPoRIONe A/ aSLEHSS fOrabIROY e cprerBPYB Iy anmliafies
predeterm ned enable time expires while the receive node circuitry is
current |y Hat&pminMgicatpvia an Hérase@Befter ni ned enable tine is extended by an
extension tinme, and the tinmer is restarted, with this process repeating
until the receive node circuitry is no longer receiving input. In a
preferred enbodi nent, the receive node circuitry is re-enabled periodically
after a predeterm ned disable tine, and the timng process is repeated,
causing the receive node circuitry to be disabled again if data is not
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25 October 2002 FIG 1 is a high Ievel block diagramof a comrunication

systemillustrating appliance conmunication; FIG 2 is a block diagram of
an appliance inplenmented in accordance with the invention; FIG 3 is an
operational flowchart illustrating the nethod of the invention. Detailed

t
Descri ption A novel method for inplenmenting an automatic 2%@&@@%9@8 for
i nfrared devices is described in detail hereinafter. Al though the invention
is described in the context of the illustrative enbodi nents, which enpl oy
preferred conponents such as infrared (é R) comruni cation links as the
comuni cation transfer technology, it will be appreciated by those skilled

in the art that the principles_of the invention extend to any el ectronic
device that comunicates with gﬁwﬂﬁﬁmw ces via a communication
link that requires power to enable its receive node. In the environnment
cont enpl at ed f ofheBEesgNt invention isa nevel abigmaticressive neodaios infeared

comruni cating directly with one another, as illustrated in FIG 1. Thus,

f or exanpl deviegs. Hyautamaticaltyeneringlarecaivdaigde wWiercpomweneddi.iang directly
with one or nore of appliance printer 2, appliance facsimle nmachine 3,
appl i ance spplianeadmplenjerdedin dcconbriceawittethst iovertiondeviongebregeirgs a a
docunent briefcase), appliance whiteboard 6, and/or to another appliance
scanner 7. uéarimenfaceassociatedksitBplaciagaisé ablics ired résdiveaiodehthereliyruni cat i ng

appl i ances
reducing or eliminating user interface space and complexity. In addition, by
eliminating any user interface associated with placing the appliance into a
receive mode, the invention eliminates any user intervention required to place
the device into receive mode, thereby simplifying the operation of the device by
the user. Because appliances implemented in accordance with the invention
automatically enter receive mode upon power up, this both eliminates any
receive problems associated with malfunctioning of a user interface as in
prior art appliances, and also allows technical support engineers to run
diagnostics on the appliance when it is not working properly if the device is
capable of receiving and processing diagnostic commands through this
interface. Finally, the automatic receive mode upon power up provides a simple
method for conserving power in battery powered applications. The appliance
simply remains off unless the user knows a communication is about to be
received. When an appliance is ready to send a communication to another
appliance, the other appliance is powered on, automatically enters receive
mode for a predetermined period of time, receives the communication if one is
received within the predetermined period of time, and then acts on the

communication in accordance with the functional purpose of the particular



25 OCtober 2002 6 by way of an automatic receive node inplenented in

accordance with the invention. Turning nowto FIG 2, there is illustrated
a functional block diagram of an appliance 10 i npl enent ed i n accordance
with the invention. Appliance 10 conprises a processor E’ﬁ? ram rmry
30, data nmenory 40, and a comrunication interface 50. Pr

stores initialization routine 32 which is executed by processor 20 upon
power up of the appliance 10. Initialization routine 32 perforns a
self-test of the appliance 10 and perfofnms any necessary initialization of
menory, interfaces, and appliance conponents. In accordance with the

I nvention, _jnjti.ald 0N, g
it or ace 80PaS: TR ARk i atbor Brodey, il fed B BERIMKE R % ror &
pr edet er m n&%@m&u&t of ti ?ﬁ Tﬁ enabl e recei ve node, the receive portion
55 of the B RIPAHEIYPRVETROAPPIARCED must be powered, in the preferred
enbodi nent by a battery power supply 5. Battery 5 general |y suppl les all
power to the api3ERIANCS; W'HbWé\)BYentlﬁ’at ?@PﬁﬁeB"P%W%'ﬁévﬁﬂethme appliangs
powering only the receive circuitry 55 for ease of illustration. Once
i nitiali zacomprises a camnaynicationstintarfaceiinchudingiaceive Bade ciseuitty @pdand passes
control of the appliance 10 to an operating system 34, which resides in
pr ogr am nebattery IBatessuppliss pawentodtie hgceive rexieairchiiry when the receive mode

circuitry is enabled. Upon power up, the communications interface is initialized,

and the receive mode circuitry is enabled to operate in a receive mode for a

predetermined amount of time. A timer times the predetermined amount of

time. If the timer expires, the receive mode circuitry is disabled to remove

power from the receive mode circuitry, thereby conserving battery power in the

device. Preferably, if the predetermined enable time expires while the receive

mode circuitry is currently receiving input, the predetermined enable time is

extended by an extension time, and the timer is restarted, with this process

repeating until the receive mode circuitry is no longer receiving input. In a

preferred embodiment, the receive mode circuitry is re-enabled periodically

after a predetermined disable time, and the timing process is repeated, causing

the receive mode circuitry to be disabled again if data is not received within the

predetermined enable time.

Brief Description of the Drawings

The invention will be better understood from a reading of the following
detailed description taken in conjunction with the drawing in which like

reference designators are used to designate like elements, and in which:



As just described, during initialization comrunication interface 50 is
initialized to allow appliance 10 to send and/ or receive comruni cati ons
from ot her appliances. Wien initialized to receive comruni cations, the
recei ve node of the appliance 10 is enabled i mrediately after the

conmuni cati ons 25 October 2002 interface is initializeduQgtakar 2902
predeterm ned period thereafter, as nonitqred by a tinmer 25, with optional
time extensions. After the predeterm ned period with optional tine

ext ensi ons has expired, the receive node of conmunications interface 50 is
di sabl ed i n order ; by i 0. Thi LS typically
acceptable to the ﬂgéﬁqgﬁﬁiléﬁtlméﬁ%%ﬁgﬁé géﬁﬁﬁ%&g%tbq?%ﬁsé%&i S not
typically to {I ec{ei.ve i nf.ormation vi.a the IR port, but rather to send

i nformation VIUStATR9,3RRIBPES CRBMUNCAHAMe. i f appliance 10 is an appliance
printer, it my naormally receive data to be printed via a dedicated

paral l el print porftlGedrindchleek diageam|of anArpligpae implemernied irrageardanee such a
device is typically used to send the printed information to another

appl i ance sudtithatheanventdn;ance whit eboard, a docunent briefcase, or an
appliance fax machi ne. However, it may al so provide functionality to

recei ve input vi a f|B. GASEMsERhiiens floWchafaNastREing thahlaModbheie iARBhiiGHCes
such as a pal mtop conmputer to send data to the appliance printer to be
printed without requiring a direct-wire connection between the pal ntop and
appliance printer. In the illustrative enbodi nent, communi cation interface

50 establishes Detailed Description

A novel method for implementing an automatic receive mode for infrared
devices is described in detail hereinafter. Although the invention is described in
the context of the illustrative embodiments, which employ preferred components
such as infrared (IR) communication links as the communication transfer
technology, it will be appreciated by those skilled in the art that the principles of
the invention extend to any electronic device that communicates with other
electronic devices via a communication link that requires power to enable its
receive mode.

In the environment contemplated for use of the invention, appliances are
capable of communicating directly with one another, as illustrated in FIG. 1.
Thus, for example, an appliance scanner 1 is capable of communicating directly
with one or more of appliance printer 2, appliance facsimile machine 3,
appliance overhead projector 4, appliance storage device 5 (e.g., a document
briefcase), appliance whiteboard 6, and/or to another appliance scanner 7.

Communication links 8 are established between the communicating appliances



conmmuni cation with other renote appliances over an infrared (IR

communi cation |link 60. However, it will be appreciated by those skilled in
‘the art that the particular technol ogy of the comunication |ink may be any
type, including via an analog or digital nodem short-wave radjo, 88
Internet link, etc., over which two or nore renote appli #Rcegtopgr2002
comuni cate. \Wen incomng data is receivgd, processor 10 interprets the
recei ved appliance signals over comunication |ink 60 and executes

appl i ance 25 Cctober 2002 s functionality process 36 which processes the

signals accorgl) gy P ahRRtdHARS HRIRL mioh iRRidmEitka'in BBEAUARES Wil thEO"
exanple, if the a%pllance IS an appliance printer, appliance
functionality prqcess 36 processes the data to be printed and causes it to
be printed. RPEM®Ns an operational flowhart of a method 100 i npl ement ed
in accordance with the invention. Method 100 begins upon power up 102 of
appl i ance 10. Accoténing Nt FiCrdttheee I}EOﬂlJ,StﬁQf!ﬁﬂga iorasionapbloole digigramppfi ance
10, the comunications interface 50 is initialized 104 by the

initializati can applignce 1B2imdlementdd inadcordaneetwithethd2nvdretione ngipliancéd® t he
recei ve node of the communications interface 50. Atinmer 25 initialized

with a predet@mprited 4 prieBS6H 20! proghim Meflod/05D, daiiemenstydoTahd2d expires
110 and communi cations interface 50 is not currently receiving data, as

O s N RgEARon VIS(E8S S0 B, Heri e ISR 500 38
é é?ef”mqnggn}mﬁvqigi{%@ﬁg gggﬁdt?cﬁ]gwp?ﬁgqs%gg bd u%%wpeor\]/\t/elryuprgf%ﬁcia \éipgﬁar?c% fo. @°
Initialization routine 32 performs a self-test of the appliance 10 and performs
any necessary initialization of memory, interfaces, and appliance components.
In accordance with the invention, initialization routine 32 initializes the
communication interface 50 and then enables its receive mode, which remains
enabled for a predetermined amount of time. To enable receive mode, the
receive portion 55 of the communications interface 50 must be powered, in the
preferred embodiment by a battery power supply 5. Battery 5 generally
supplies all power to the appliance 10; however, battery 5 is shown in FIG. 2 as
powering only the receive circuitry 55 for ease of illustration.
Once initialization is complete, initialization routine 32 starts up and
passes control of the appliance 10 to an operating system 34, which resides in
; program memory 30 and is executed by processor 20.
As just described, during initialization communication interface 50 is
initialized to allow appliance 10 to send and/or receive communications from

other appliances. When initialized to receive communications, the receive

mode of the appliance 10 is enabled immediately after the communications



IS reset to a predeterm ned extension period of tinme, and steps 108 through
116 are repeated until a condition in which the timer 25 expires, as
determned in step 110 and in which the appliance is not currently
receiving data, as determned in step 112, exist. In an alternati

enbodi ment of the invention, the appliance is placed in iécé?f\?geﬁégngor a
predeterm ned portion of a predetermned i,nterval of tinme. For exanple, the
appliance may be set in receive node for the first 12 seconds of every

m nute, thereby conserving power by powering the receive node 25 Cct ober
2002 9 ci rcui tintgrface s inRimtizéd aad fora poddaterninedtpenied theé@aftér,idd mshitadeds t he
met hod of this enbodinent with additional stepsll6 andl118. In this nethod,

after the recejvetimeees with @Fﬂsﬁlaqurﬁeie&te&*_:s«ftms.lle_efterethéiplﬁ@detaﬁninédip@rrobal i zed
with a predetermned interval of tinme during which the receive node is to

be di sabl ed angys : J i b

node of comm%@a(%@yﬁggpﬁ% (%)?%}5:%8%%H?Etegﬁg%?éﬁe%gé,'ogﬁﬁ%f é%}ﬁw%ﬁ&%‘t%ﬁs
continues thro steps 106,t0,.118 as, described above, Those skilled.in the
ot Wi appr ERREE SRk CeRbled HarREEOT Forn PoBEr e dtirace gr (i
versus the disabled portion of the predeterm ned receive node period may be
the sanme inpl évpiealyRGcgeptabie &9 e eserisipge Bie Matmfupglien pf Wietapplinsce iepehdi ng
on the conplexity of the algorithm In addition, the predeterm ned anount

of tine in sté&piddy toagchiee dinfbfraaton vigethg.IR pork foalt Fathe atoosertd infdremationevia
predeterm ned anmount of time that the timer is initialized to during the

first pass of thdfR pBHNPEr dR4MpIEN & pplidAcE @9Gs BRefbpliavenbfidter, At MaydRmally
several advantages over the prior art. By causing an appliance to

automati cal I'y r&&%‘@é dﬁﬁcﬁit}gegpgﬁgﬁ \fié’%acfeof?éaqg&’?%géﬂef‘ﬁﬂn BBnﬁ’écté{i g%e?@p?r om

power up of thé device, I'tion cost unhecessary conp
both the manufacturer's standpoint. and, the user's standpoint is,elim.nated.
Addi i onal 1y KapgraRptEr: ERRIR BoRinah elee s BrEply HERLE s fie Sigdn
susceptible to mal functions of the receive node user interface, thereby
i ncreasi ng t hinfapnatierta anothecappliancessyshrs ar AgPirceswhitehaard 2 doeywaenik
comuni cations interface of the appliance to run diagnostics to debug any
probl ens t hat bniefcase| st an applgnas faxrmachineohayfeviehdt mayl alsmpeovide 25 Cct ober
2002 10 Finally, the invention provides a nethod for conserving power in
battery functionality to receive input via IR communications interface 50 to allow other
appliances such as a palmtop computer to send data to the appliance printer to
be printed without requiring a direct-wire connection between the palmtop and
appliance printer.
In the illustrative embodiment, communication interface 50 establishes
communication with other remote appliances over an infrared (IR)
communication link 60. However, it will be appreciated by those skilled in the
art that the particular technology of the communication link may be any type,
including via an analog or digital modem, short-wave radio, an internet link, etc.,
over which two or more remote appliances can communicate.

When incoming data is received, processor 10 interprets the received

appliance signals over communication link 60 and executes appliance



power ed appliances. Although the invention has been described in terns of
the i'llustrative enbodinents, it will be appreciated by those skilled in
the art that various changes and nodifications may be nade to the
illustrative enbodi ments without departing fromthe spirit_ Qr. sco f the
i nvention. It is intended that the scope of the inventicn?@éhﬂ&§§rﬁﬁ9§ted I n
any way to the illustrative enbodi ment sh@wn and described but that the
invention be limted only by the clains appended hereto. 25 Cct ober 2002
11 WHAT IS CLAIMED IS: 1. A nethod for conserving power in a

bat t er y- power dunefianalityopiaceap S6i vanicle pfagesaes 3he 4ignals @cordingaithl tpetioance
(1, 2, 3, 4, 5, 6, 7) conprising a conmunications interface (50) conprising

recei ve node wfitheipariculagpmiatce 10atRerexatriple tihthe Spiiahtes 0H9&Rrapiafidé d
receive node circuitry (55) when said receive node circuitry (55) is

enabl ed, said m%%@g%é f(-‘i)}g{éﬂgi{lgy ?Fc?dé%sgé prokeEs OBl B t@kgétgﬂng%%and

appl i ance. ini onmuni cati ons 1 nt erq ace
enabl i ng (106) sai d.trtecoei Ve n&de circuitry (55) to operate in a receive
mode: timing (CFOSES & BRSRYEPH ned enabl e time: and disabling (114) said

A et hod i n' accor 4G ARER SREPHoRa! TGHSRErt o Amedash Agh IeleTieaieq o) -
conprises supplying said battery power (5) to said receive node circuitry
(55). 3. A netansdrdanceorith thentwentiom Medhod 100 beginswpmnepowersigp d0Aiofabl i ng
step (114) conprises not supplying said battery power (5) to said receive
nmode ci rcui tryapgghighee 10. According to this method 100, upon power up 102 of appliance
10, the communications interface 50 is initialized 104 by the initialization routine
32. Initialization routine 32 then enables 106 the receive mode of the
communications interface 50. A timer 25 initialized with a predetermined time
period is started 108. When the timer 25 expires 110 and communications
interface 50 is not currently receiving data, as determined in step 112, the
receive mode of communications interface 50 is disabled 114 in order to
conserve appliance power. If the timer 25 expires 110 and communications
interface 50 is currently receiving data, as determined in step 112, the timer 25
is reset to a predetermined extension period of time, and steps 108 through 116
are repeated until a condition in which the timer 25 expires, as determined in
step 110 and in which the appliance is not currently receiving data, as
determined in step 112, exist.
In an alternative embodiment of the invention, the appliance is placed in
receive mode for a predetermined portion of a predetermined interval of time.

For example, the appliance may be set in receive mode for the first 12 seconds

of every minute, thereby conserving power by powering the receive mode



4. A nethod in accordance with claim1, 2 or 3, wherein: 25 Cct ober 2002
12 if said predetermined enable tine expires and said recei ve node
circuitry is currently receiving input (112), timng (108) a predeterm ned
enabl e extension tinme; and when said predeterm ned enabl e extension tine
expires (112), repeating said tinming a predeternined ena?@Osiabar2062 ti me
until said receive node circuitry is no |longer receiving input. 5. A nethod
in accordance with claim1, 2, 3, or 4, conprising: after said disabling
step (114), timng (116) a predeterm ned disable tinme; and repeating said
enabling step through said repeating step. 6. A nethod in accordance with

Fecei ve. maEHary oo 125 SpBoRGE P @ o PEdine: g SR aa gr TefRA g -
predet ermi ned enahl e extensign of tine; and when said predeternm ned enable
ext ensi on SeMBRAme wiltdiionay stersd 16 ARAALE-dn ghis eatbeds afle thhab o
extension tine until said receive node circuitry is no | onger receiving
i nput. 7. recebleguodeis wrrgmhoff imstep (114, a tinwr 25 is Bitidized)witthat i s power ed by
@ battery é)l'Se)d’etermined interval of time during which the receive mode is to be disabled

and started 116. When the timer 25 expires 118, the receive mode of

communications interface 50 is enabled 106, and the method continues through

steps 106 to 118 as described above. Those skilled in the art will appreciate

that the timer used to monitor the enabled portion versus the disabled portion of

the predetermined receive mode period may be the same implemented with a

single timer or with multiple timers, depending on the complexity of the

algorithm. In addition, the predetermined amount of time in step 108 may be

different (e.g., a smaller amount) than the predetermined amount of time that

the timer is initialized to during the first pass of the method 100.

The above described invention provides several advantages over the

prior art. By causing an appliance to automatically enter receive mode for a

predetermined amount of time upon power up of the device, the additional cost

and unnecessary complexity from both the manufacturer's standpoint and the

user’s standpoint is eliminated. Additionally, with an automatic receive mode,

the appliance is no longer susceptible to malfunctions of the receive mode user

interface, thereby increasing the ability for technical support engineers to

utilize the IR communications interface of the appliance to run diagnostics to

debug any problems that may exist in any other portion of the appliance.



conpri si ng: 25 Oct ober 2002 13 a conmuni cations interface (50) conprising
receive node circuitry (55) that allows said appliance to receive input,
said receive node circuitry (55) receiving power from said battery (5) when
said receive node circuitry (55) is enabled; a program ne % (30)
automatic receive node process (36), stored in said progr

whi ch upon power up of said appliance. i) enables said receive nnde

circuitry (55) to operate in said receive node, ii) tines a predeterm ned
receive node enable tine, and iii) dis es said receive node circuitry
when sai d predeternined recei ve node en le time expires; and a processor

(20) which_ge sai.d autqnatic r I.ve node rocess .

C1 bt 1 oni ¢ P QR TR BE0YHaM e NGO o coPRPY rELOeR: BN &1 mer (25)
which times said receive node enable tinme and alerts said processor (20)
when said PEWE&FLARRI@BCeRabl e time expires. .A3h% A .A . A .A A An. AGH. A

CA3Y% A LA (. A(/ F! 2NK( wh _ o , .
Ithough the invention has been described in terms of the illustrative

embodiments, it will be appreciated by those skilled in the art that various
changes and modifications may be made to the illustrative embodiments
without departing from the spirit or scope of the invention. It is intended that the
scope of the invention not be limited in any way to the illustrative embodiment
shown and described but that the invention be limited only by the claims

appended hereto.
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timing (108) a predetermined enable time; and

disabling (114) said receive mode circuitry (55) when said predetermined

enable time expires.

2. A method in accordance with claim 1, wherein:
said enabling step (106) comprises supplying said battery power (5) to

said receive mode circuitry (55).
3. A method in accordance with claim 1 or 2, wherein:
said disabling step (114) comprises not supplying said battery power (5)

to said receive mode circuitry (55).

4. A method in accordance with claim 1, 2 or 3, wherein:
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said timing a predetermined enable extension time until said receive mode

circuitry is no longer receiving input.

5. A method in accordance with claim 1, 2, 3, or 4, comprising:
after said disabling step (114), timing (116) a predetermined disable
time; and

repeating said enabling step through said repeating step.

6. A method in accordance with claim 5, wherein:

if said predetermined enable time expires and said receive mode circuitry
is currently receiving input (112), timing a predetermined enable extension of
time; and

when said predetermined enable extension time expires, repeating said
timing a predetermined enable extension time until said receive mode circuitry

is no longer receiving input.

7. An electronic appliance (1, 2, 3, 4, 5, 6, 7) that is powered by a battery (5),

comprising:
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(30), which upon power up of sald appllance. i) enables said receive mode
circuitry (55) to operate in said receive mode, ii) times a predetermined receive
mode enable time, and iii) disables said receive mode circuitry when said
predetermined receive mode enable time expires; and

a processor (20) which executes said automatic receive mode process

(36).

8. An electronic appliance in accordance with claim 7, comprising:
a timer (25) which times said receive mode enable time and alerts said

processor (20) when said receive mode enable time expires.



