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WD 2005/ 078556 PCT/ CA2004/ 000962 BATTERY CHARGER FOR
PORTABLE DEVI CES AND RELATED METHODS Technical Field

WO 2his/0psBeent i nvention relates to the field oPCT/CA2004/000962
battery-powered portabl e devices, and, 5 nore
particularly, to battery chargers for such portable

BA@PP%R%E&%@EM*GR PGRIAGAE DESAKSE SJKEg) RELATED METHODS
Rechargeabl e batteries are used in a wde variety o
portabl e devices such as laptop conputers, cellular

T {eLngoﬁ s, personal digital assistants (PDAs), etc.
€ rapid increase in portable device
t echiob @@t irventich feBitds!ty t1ONBIPBf bHeriipSWerell Poftlk @6dces, and,
their 10 portabl e devices at frequent intervals.

motgeeticmariy sebatteryaghapgers fog gueheppriableglesisep amdtedased mathads.
Ba atter Agpargers when upgradi ng portabl e devices,
di fferent connector types or battery types

us eRledhargedblt bett@ivs apliscain & widV£R8y of porablRlc0R8ESuch as laptop
the use of standardized interfaces or connectors for

compmteraiscluigetplepbancsaperenng! digiplrspistapaiPRAy), ctaMGll the gapid

inc%gseuiﬁg)grtgaﬂé dgé;]@é &hﬁ%l&’%{, fith ﬁﬂﬁ% Q&H'n%plf@r 1%@?’5' t6 ?%%aJéQfleir
exanpl e, nany portabl’e devites now support the

portablevdavieb atsfeequaht intesvaldJEBWwepen usromay dadequined taialso parehase

or nore USB connectors whic I l.ow themto
nevy BaffeeY: chaiesrs WHeh Upgraging eeﬁﬁﬂﬁ 3?@015 Pseeqf@?&?fav&q?@?ector

' r,di nd connectors na
typgsgérﬂa'gérgg% Lgbﬁﬂ)rﬁmeréﬁ%loﬂﬁﬂte saeﬁke@ y

n the Universal Serial Bus Specification, _
Revinsioore c2sa3, thapsé bf Qandagliad, interfbéds o eonneotors ¥oB portable devices

e PLEBEREI o e S0 e o4
B A8 LR oAl g B 1) oo

includeapt er mpredyiSih cannskprywhich allevdbens deble ¢onnerted toparaanel

No.. 6 , 19 Y Thi ' i,regt t
ol 8 e s P € el e o
fouhd &1 the € miversdbBetalMASpbtificstidng Redisioh 200 Mpeil &) 2008nputdished

nobi | e phone battery charging 25 plug. The USB, . .
by UeBgmplonentes Harum Ingswhich ip lisseky incorperated fisFan Hyityirety by
e r t j i
rofFRRIC T o S or (GO 000 . B SR oy bERheaOpiree
differneportableoUSBalemeeessary chargi ng vol tage, which is

o e P e BRSO
Thigggﬂehﬁs dHB&@@TobaaﬁqBﬁfflé’ }t)l(o%e Bastery lch@geMNyitYEIUSH %ﬁérh%g that

antity of electricity or charge stored in the _
inclides 2)$B cPhgapbleehtg, st eenvetter, and agwbile phenediatigryycharging

o 198 B 1 L SL e SlangF U 8B el
conpltd? ad r&RIRE klebRicabpotiet tiekéfrdR. MAWC chiveter converts the
electrical power into the necessary charging voltage, which is provided to the mobile
phone by the battery charging plug. The battery charger may also detect the type of mobile
phone battery (e.g., Li or Ni-MH) and the quantity of electricity or éharge stored in the
battery. Theé patent states that a user accordingly need not purchase different kinds of
chargers for different battery types.

Another example is disclosed in U.S. Patent No. 6,362,610 to Yang. More

particularly, this patent discloses a universal USB power supply unit which includes a
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particularly, this patent discloses a universal USB
power supply unit which includes a 1 WO 2005/078556
WOPLODA/CAR804/ 000962 USB port connector and a CHEE/QATIR4/000962
connector. The USB port connector plugs into the jack
of the USB port, while the charging connector plugs
USB _P%%ohﬂ&té%?la‘{fh,a%?ngeé&ﬁbéteﬂ e lgrsyi corh@cteﬁpﬁggﬁgfﬁxe jack

[
he current flow ng into the USB port connector w |
of the SB pras whilertheigfarging cenrteoton plugs indd thegeck efanl edgctronic product

BT TS T
autoth b eJ1RE8 BedulttorDDispebddadighif @ Hdusin® oMhe GafnidicvoRAzd flegulator

~ USB ﬁort to the requisite voltage supplied to a .

is a foweltdgsi toanaformenwhich itrapsfpaakthe NG veltigadk 8., & dhtoogling from the
vol t.a tput  cl.rcuj res f t

use AP DR 4Bl Pl BB P58l by SRR ML Ao

contrRNadltas outpat BecwindongfeestthaftsliicRBolthge dgHapof tha ppvessignal
vol tage. The charﬁéng connector is fitted with a

conngelifgriadory siRblentheridd yakagedrapsipapeisp iUt 8 BFffectdiRee d he
char%igg %&5&1&{8‘? im%r\éi%% gg&lverc&%‘ %1&2901%@&"&&%@ &f conflector to

ge par anet er oclated wtht articul ar
fit the pewtr/agnat comactieg jask dyleseverna vblitagetpamnodaragsavgated with the

.connector . using.a variahl.e resistor. Despite the.
part R HBS G RRH AL e FrigDlecinensRly S8 Variplee
resisidpen different types of batteries are interchanged in

different portable devices. That is, different 15
r eDbspitg dlabidyabageseofisssh chmyzdis peotdérh$ map still ehsa wherydifferent

t . Lt ti g c at,i
typeLR et Siare WfsrBlunahin FEEEborlte SVideRnbne i eRent . 1
rechatrgéme WteAcdnd§ RaROdiFeRhEchad@iE wfame&ep(re.cg.,r\gimﬁe tisinB Qourrent

chargers such as those described above where the

ratingzate. bri{et.dhese paeamaters ey gt Ay apamatehtvaihsthapeofpgiven portable
. f ul.| ch | ' t '
dev G TGRSR B3P S BTRAGS PrRe

devié¥ chahind par@@eicriOard ackakefuldygimaiched sould egseft i éaraggeabjtiecdevice
of the present invention to provide a battery charger
and/qnbatteyay be used with nunerous types of portable

chﬂﬁﬂhﬁﬁﬁh?@ﬂv%ﬁ@ﬁCiated batteries, and yet which may

erences between the charging
palaview ef shet foergenig. ba2kerdimds itdas theotftreranabjeet bfthe present
f eat ures, .and advant age inyggcor ance with t

. . he
inveR QBB RTOVidTY BHISTH AMARS (WAL SRAY RSB A uTIcEp (s of gpriable
devidMiafl a&%yia{eﬂgag&?es,aa&f‘y"e"t R cHORIV SRt hPdiPRrenc & RELN the

to a correspondi ng device connector of a portable
chargieg pammieters thedieoff a rechargeable battery. The portable

SR Rt SRR IETRES PO ERRRGERETE S
inveR@nl 26 YrovidRd tyeSHieRt @drdeh QheM thi intRide aBMGgePconnector to be
coupled to a corresponding device connector of a portable device including a rechargeable
battery. The portable device and rechargeable battery may each respectively have a
portable device type and a rechargeable battery type associated therewith from among a
plurality of different portable device types and different battery types. The battery charger
may also include a charging circuit connected to the charger connector, and a controller
connected to the charger connector and the charging circuit. More particularly, the

controller may be for causing a portable device connected to the charger connector to
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30 plurality of different portable device types and
different battery types. The battery charger nay al so

WO mob/omssa charging circuit connected to the aRGNQ&1004/000962
connector, and a controller connected to the charger
connector and the charging circuit. Mre particularly,

identif§Sts c6RBd oﬁlh'n? IpoftEdle ABvitOtype aHg itd go@esBQﬁdl k&hﬂ?&‘étﬁ@battery
connecte he charger connector to 2005/ 078556

type, Famr/cwotwl@@gmg gircyitiorshargg the scwmaé)mw}h@%p@thegﬁ@lne

R SR SEIGREH Rl FUOEEN S R ke

poﬂ%ﬁd@i@%ﬂgﬁé@riﬁét&rsbﬂﬁﬁﬂff&ﬁﬁf eRfery fYoeempakinitidlyadaby one or
di fferent portable device %ypes may have one or
e

moreyifferentbattcry,diarging pageivicse Fenaraginle dlieraneyressf baﬂ%rles may
have%ifférg{lﬁfgﬁtagca&{cﬁé u%ﬁéﬁtelﬁnﬁg?ﬁaﬁ bt bt mvcﬁftgxlégtr &vices may

ery c gi ng paraneters
similan g ipvesdiffdicht eslesgt ahd/pesuradnt Haiits s iveH. Amyuchathe controller may
different voltage and/or current limts than on

advaBgRNEh, SeleRORs QHTROTE AEAKAERRE RAIGMEETS P CHRTE Uiipghargcable
batteg}l/'l%{?%tﬁ n¥ 9&&?&?0@%@ H%rdlff%ﬁ ableelize 88d Wattdry ciiitging

e cont 'er may advantageously select one of
pmammmstaandMamhgmgmmgopﬁmaﬂmﬂers to charge the

h bl bat t b d f
S R S GmpIach BT TEareoD PPy TERAP g Vollage
and/cﬂaﬁlﬁ@ﬁtt 18hS absdcakQl tHerdR TR HanghOpStable déﬂ'@cle RQarriddybyasuch

exanpl e, a particular rechargeable batterg may have
case,achhrggrk&t&le beltersigeits highgss ratediyeltage/cpirenitdevel sodd gausg damage to

the ppﬁelga gﬂﬁtlg%?h ag d&l}é}{ %é@r{ #o?le dr%é/ ge‘:“aleétttl%é z?ctl?a‘ﬁil fuér%

paramafef(s) bagkd axgﬁr{ a:mmrtmgtonb oY ele differlelt portabR déansagad b@ttery he
portabl e device. Accordingly, the controller

chargiag parametees. Jbpsdhe W&Pm@ansreﬁarrtéhé‘ebaéms ﬁowéseértg thaeged
usm% t:l’tl:ﬂklhg Bg]h %@er%attcgﬁd% f gé Smﬁrw ?‘ﬁ{)fé cfé:@l\éle% }fé%tte .

argi ng parane e Contro er ma
pr logsuivet, e dmatrbﬂerymﬁy also balsm gmeqimanagk(dlevms tonglentify a battery

h h
chargg Py % EheTu e Bl RoHE b ACTap eGPl ey Torther select the
actudl gﬂﬁrgﬁ’ll Jﬁfan‘f@é’r(ﬁlb%& ﬁ €hd ﬁh@teﬂp(fﬂa?é%l 1BvéleThserdr ‘éxample the

a battery arge | evél of the rechargeabl
contlk»ﬁext BRY selém @D raduumlgdlmxglmgnearmnntter sichas charginguinahased upon the

sel et act ual .chargin raneter based upon
chargelsve) o L8 B ERATGR Ty N SatnE R TR R BRbes ne

Comhg Qaltie%{]cmg/er%ﬁi}ﬁﬁhhé}ﬂnéﬁﬁéi@de ST1RG18 Inftn gtk }BBARed to the

such as chargi n?ftl me based upon the charge |evel of

contnOIhler f@asﬂoeng therdiftarentpartabhn @Nme@xaﬁgytqhmlﬁ&ﬂmmeters That is, the

mem8Fy WS}' )éto%%g Ia?@ré)f)r%%t% ﬁlg h?e ({ ba'??ﬁyeéh% C%H? F)aljfl{lllé e ﬁ)r 0% type of

portdblOddvitg dnbleedliafdeablebuttq9id BdOLsddeitt thebaadry ehyrgelh &Teglt@ gllow
paraneters. That is, the 25 menory may store

for uamﬁtha ehaeer vaidly fuswre gRaerptiansof 90’6#8? dereesad lézﬁ%%re%thﬁor
com EE gy BP0 PR AR P RAREAEOE BB e

portable device or battery charging parameter.

More specifically, the controller may enter the learning mode upon receiving a
learning mode signal from the portable device. For example, if a portable device of an
unknown device type, or which has an unknown battery type, is connected to the charger

connector, the controller may provide an error signal to the portable device based thereon.
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for use of the charger wth future generations of
portabl e devices and batteries, the controller nmay

WO aiv/arssageousl y enter a | earni ng node for | earci/ag2a0ive0962

at least one different portable device or battery

charging parameter. 30 Mre specifically, the _
ThEPSHALY d&hicdTRYy B8h Brovidtant RAHTHE tholP S8n MRS e @afbMéred

a learning node signal fromthe portdble device. For
coramanighte the dppeopriate ctisr ginglparameten(s) tharetaionasdhmcanstpllerenters the

t whi ch K bat t '
eatrifiinete A yeb B Sy gL RrelRt hifshelet®Eial Bovapiageousty be
stofe)n EHeQMbH6ryamd @kEDliponl fafiaé cérhebtidhs PP Re d0Y/0E Battery type

based thereon. 3 WD 2005/ 078556 PCT/ CA2004/ 000962 The
to the battdsy ehatesri ce may then provi de the |earning node

si gnaly:. & C ' . .
R
bet@@a thelcbatioltsntagd & hbdielevice §¢. 81 Agompater) cAancstdtheretoe More

newl y | earned chargin araneter(s) nmay advant ageousl
RN R U R SR G T T
R e b R L
as welh theqloanblewlgviat.durthammore ciorsnme ieodbd mmen tssthg nbdrger connector may

bet ween the control |l er and host . devi ce o .
215 GRFpL CF IS B RS PEEB iablcev (e o 47K s dgyie. Ths,
the BRANERIhGRE! R85 pRivita] GodkRg ffloAlRWRn ke pGtible ®Rfe and the host
chargi ng paraneter. That 1s, the controller may

devachy Thiscagraogeahsnt ngarhe partinudgrhycpdyantagasue far portable dheicerosich as
devi ce. as, wel L .t.h or t abl evi ce rt.her npr i
pers L S brar R B PR R Ehp oty ke ol AAEFC RO Eapief
fre(?fé'ifﬂ'ﬁ RiCAsd ©RE t& 5 FiaRtoniRhIBEL, EdiRachPmallD ed 6tay duga wiiH a
he host device. Thus, the battery charger may

corppwien. de a docki ng station between the portable device

A0S AP YeB Sronl Bl e IRLANGSTRL SRR chareing error

parylcu arly ageous e devices s
dufxey chafghg of Bt tehagssbls bavdrs. ByPnAg pf whungile, soth drarginparrers may
. portable batteries, but which 15 frequently are al so
inclpgle @VerPrIPABINP g AONEIAI0RH @HFT OTUBHETSBICNLERBFINIONS, f¥cessIve

tenﬁ)tgpﬁﬁreg%g(ﬁeeem(% RaxiG P £Eing i, &anﬁeoéétt%{?rad?gy%eglnﬁ‘i’/ also

nitor t ging circuft to detect a c
inchrde @an indicatormmnodraedyiorthe odntiohler foe ptrandjpg b errdraindieatyon @yon

T N OGN A
dispRPIAfsh ARS ch L F&GROAhALoraRay IRIPEI Abrid| Q8rial BHE EEIBNebrimector, for

haXi mum charging time, etc. The battery charger may
exampe i nclude an indicator connected to the controller

for .providing.an error indicatio on ﬁetecti.n he

chaP g BalL st aty PR i enfih By ofchuds Fpprabie
de i€ ABlubfaR adfevicePonticEd? lagll a rédhafhealb Battdinl TIRY sysNAEY Blso
~ may be a universal serial bus (USB) connector, for,
include a battery charger for the portable device, such as the one described briefly above.

A battery charging method aspect of the invention for a rechargeable battery

carried by a portable device may include coupling a device connector of the portable
device to a corresponding charger connector, and connecting a charging circuit to the
charger connector. The method may further include causing the portable device to identify
its corresponding portable device type and its corresponding rechargeable battery type via

the charger connector from among a plurality of different portable device types and
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exanple. 25 A battery chargi ng systemin accordance
with the invention may include a portable device

WO mob/omdsssg a devi ce connector and a rechar geal®@/CA2004/000962
battery. The system nmay also include a battery
charger for the portable device, such as the one

diffeFBe 6AttePP R 128k kiusaome chzﬁ\gﬁ’@tch%ﬁly t&élﬁf% tA8 ré¥RAM3Osbe battery
aspect of 'the I nvention a rechargeabl e battery

based therdomd by a portable deV| ce may i nclude coupling a

BrieEEVi ce Lonn tar of the portable 30 device to a

##eﬂ—i@—&ﬁ%ﬂ% connector, and connecting a

¢ hBIi1N§ séHenfatic bldcR didpeam @hab&@dry CRATERG sPstem Thacdgdanee with

may further include causing the portable device to

thepr%émlnY%ntlptls correspondi ng portabl e device type and

it r. {

crEIG 2 SIRRE R e FHARARCARLE BlhE Yol Ry I battery
char@oilhwhheddeFiGel.t ypes and 4 WD 2005/ 078556

PCT/ CA2004/ 000962 ifferent battery. ty
c bl -igs @rﬂ@%qlfasrgmrfguztrqt@a jatb aft%rya%sliggreg g in’ Stcordance with

e battery based thereon. Brief Description
thep@%ﬁﬁﬁ@%ﬂ?b\n ngs FIG 1 is schematic bl ock diagr ampof a
baFkerdyis e {lomgdiagrasyitlugmting aangbedifon identifting the battery charger to
h reseqt i nvgﬁdbqn FIG 2 is a nore detailed schematic
the pgytaklg dayigeP an enbodi nent of the battery charger
R t5r1§ta%ghén‘iht1|(:: Ifackdiagrhrdeof @n 'eﬁerﬁ‘plﬁllygi’&rﬁbﬁgfeaﬁb for use with
illustrating a battery charging meth I n accordance
thepWSt-:mt inyéngiopr esent invention. 10 FIG 4 is a flow
) 'Ilustraln anthodfor identifying the
AL T : 0¥t t abl e device of FIG 1.
F' @he grelsfﬁlt ih\%ﬁi LGl R&Ill fliow beakscelbédimars iy aBretefiepivith Yeference
portabl e device for use wwth the present invention.
to thgeeromysriEng dravaags yii whichprefemed embeditenis of heppyention are
showl), ﬁ%q}l é[ ?\68% Oﬂov\f\%\}el' b‘%%%b% 1eq€fﬁ ﬁ{ahg %gfféfpt{t%o;rﬁg 4 should not
erernalter wh rererence conpany
be catistued@slimitéd tohthe empodifnents aet forth aelieire iRtaEheqfthdfsh fembod1ments

are DGR St g R Cher OO Pt s Ehanti TofhComvey
the s gﬂe Jfrth’ee%a@lﬁtldn tg]tlf}](%g skifle n% feme 'apoﬂl'kg‘ﬁﬁﬁl%el%%fef R)r ﬁl& elements

ese enbodi nents are provid
throaghaut this disclosure will be thorough and corrpl et e,

*nBetiing it o PR a ey e Ren’ AE PRI pi

devu,ef:| A"BBhulding a rechargeable battery 22 carried thereby, and a battery charger 23 for

charging the rechargeable battery. An exemplary portable device suitable for use with the
present invention is described in the example below with reference to FIG. 5. The charger
23 illustratively includes a charger connector 24 to be coupled to a corresponding device
connector 25 of the portable device 21. The battery charger 23 also illustratively includes a
charging circuit 26 connected to the charger connector 24, and a controller 27 connected to
the charger connector and the charging circuit.

By way of example, the portable device 21 could be any one of a laptop computer,
personal digital assistant (PDA), mobile telephone, or other portable device having a
rechargeable battery. More particularly, the battery charger 23 may advantageously be

used with numerous types of portable devices and rechargeable batteries as well, as will be
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t hroughout. Referring initially to FIG 1, a battery
charging system 20 includes a portable device 21
WO mob/omdsssg a rechargeabl e battery 22 carried tHEN€N3004/000962
and a battery charger 23 for charging the
rechargeabl e battery. An exenplary portabl e device
descibéd ARh&r Heddw US&eilyspbdleng T RS ddvite @t iBNnélfde control
described in the exanple below with reference to FIG
circuitry fdr@edfbamiggits vadous| deyise fandtiens, pu¢has thel gucrapolessged0.

connector 24 to be cquple carresponding. deyi ce
MorGeith g pogabls Aevie S ek Tud o s SToS o Okl (e e
micr6PAE&Ssr M3with & Aalaltub ot Ealld, Y& ekampld, Uehe Sorthec s iy SHirfable device

circuit 26 connected to the charger connector 24, and

witha hestdevisie|(eg.. 2ToBpHfEEt ed to the charger connector

an ' I G f : .

pob S ST SRRSO E phfihG deydth B miBbe JUSH BB AibIE tice, and
the deoikp vbiiector P8 aLIBB borthicgiot.dh this sass} thatintérPiod)circuindyi Ilanay

t el ephone, ~or ot her QPrtabIe,devj e havigg a
perforach¥arisene epemiions sYch avsprnesHpE Pigfios ey loslhsrs todhy

. a o o .

i BT B B o R rnes
appreciatestby thoas skilled inkthe 5rt \MIo2008, 0iE8bisatRCiIcGAROIUMAY BB6 2

descri bed _further bel ow. . Generally speaking,.the. .
perfiEh RN BoetiecE el 5 T8 FORden i SRS FOng hEIFR ) siegpls to
data RhLISEFLBRIZABIS bg Ad Alsorcies s 30D UL VieSers$ UhR iRerfhdeircuitry

m-croprocessor 30. Mreover, many portable devices

31 maly sisoicanhesti thei S B vbags referanoest Y yus3md (@YD ifrome tiedostrdgvice to

the .microprocessor 21 with a data b or
the o Copape o pe it i ARl RenBefy vy 22
whel) @%tpoftale @evic€istin a cha@iEnibed)) As Ryll beyeaafly epiregihted bl fitose
portabl e device 21 may be a USB conpatj bl e device, and

skilledhian thiegit.cbifersnhiataree 218! epniigheisgmine eendigurations Fiay b ased for
the gl BbAKE 3F BeRUfd bbK siteiBVapoRLIGH M 2 Vart oty of

peratirons-su nnect or low logic
Si goedlsrity@fuhéerstahdifgnepriesdnt datwsslonrvedl refer antile Base in which

during enuneration with a hogt .device, as wi.ll be

! 10 .
the bafgryedipreeed 15y0F Hissang RpTighledq vices et eperalp inrrardanguith
the [E%)% ?fc;t@c%? afrd tha¥ Hc‘iﬁﬁe%]U S@Y,?Iﬂ{e%ﬁr ZQ,GJST&E&%I)%H 4B&e. However, it

erirng as we as Sl gna translation or converti ng
will He fifiderstodd ay thebeyoakill indthe e tlmt Siedrattbry chergey @3 ralylbe ussd with

numtel?)fel& g}p% §P 568'%%?%0 gg’egé}lq%gﬂw\éﬁ%g{sxgcﬁggtl&gg P%gé gerrfa?gre parallel

comh@hRhGEH88teMadts, A MERBV S RERGNE aROBE nBRY it it omd he
appropriate conponents in the portable device 21

emb¢dimgnts thleatteer thargae 28|neaybinclude ynubtipla sonpietars; Mefor different

pel BEQRFRS LT a6 B, B RBhte e PREEY il oplfoe used o

chargé BStRIUSE ddvidellahad @ samthich@dhindlni€dté Giihg & Yerial (or other)
configurations may be used for the portable device 21

compepisAdINsdnigHase- t he gi ven applicati on.

An exemplary embodiment of the battery charger 23 for USB devices and
operation thereof will now be described with reference to FIGS. 2 and 3. More
particularly, beginning at Block 40, upon connection of the device connector 25 to the
charger connector 24, the controller 27 causes the portable device 21 (i.e., the
microprocessor 30) to identify its corresponding portable device type and its

corresponding rechargeable battery type from among a plurality of different portable
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For clarity of understanding, the present discussion

Wil refer to the case in which the battery charger
w@B)05/87858 char gi ng portabl e devi ces whi ch operGi/€A104/000962

accordance with 20 the USB protocol and thus include

a USB connect or as descri bed above. However, it
h I
dev1%%bﬁg%gg?€§%ﬁﬁa@gg?n§%és Qﬁﬁogﬁ ﬁissgl* e de’vﬁett)ﬂa% nrg%}g llajés fidled as a

devitejidetifehtiole D) és a anm-vokaahancmm@l ofpheopatiblesievane (ag., an

e usjn serlal or rall el nmuni cati ons
EEPRARDS pib{ne So86iy gy Bl Feant e idoBipaon30 gm an
1denlt11!“@attloh elr&ﬁn@amedrbpmem%&&@ Bherabhply charger 23 may
Include multiple connectdors 24 for different 25 types
of Itdhwld be poted dleat dr:wc@ 5nd ailgny “thpes” eveartigredenending upon a

sivetyTyp Ebn GG P ok dneub iR ExbBriscGAE BRPRY,

devi@ybitledy typE ML bE ?dsg&iﬁl&e imvideksfoR @ertat deressagtenies. However, in
enbodi nent of the battery charger 23 for USB devi ces

othepgnpliceiinas dhe deviee(batissy tyREs may sTespond toct pastenlay seqes of

I d
e
devieonn eat dlffeikit b«mnfeblers thélablg éor defferaetcipplicatiéns. tAwesuch, the base

controller 27 causes the portable d |ce 21
devieg PRV PIBS sRe Gy SINg PRGBS @w il b P%%l&ﬂ% %fgefent model
numgéfr ﬁ}ﬁh & sgt?éé ttlélfpﬁ)@@gné %ep&ﬁ&%@éﬁﬁ% ﬁ%ﬁ'tlcular connector

argea terytype rom a l'urality of
useddhéré‘erthaﬁl’hu{s,(]ntsabh eas6s O d20061ypE 8&mEd RCTHCAR ©6 #eOlxo e within

devi ce type di f battery types | ock 41,
the 18 et S50 dry= BEISEY BREFOLE aro fBgogd to fetidhdsture
theréo@?rp&théﬂ RliERAdNE 1@ dlﬂde%dé@ﬁy‘d%bﬁfchiaﬁnﬁﬁﬁﬁfzwr&faré &fthe same

portabl e device g., EPROM, and the battery
devitcg/type)may be |dent|f| ed by the m croprocessor 30 from

any, i.dentification it carr db e

for ag%\srﬁﬂpéoac S rpa%ﬁoﬂﬁeg fpr.camip %ed\?Pf?gtﬁng idefitiy its

battd?@hﬁcﬁd@vlcettyp@s OnBBYrtiéakayly demmgea@s ap}pﬁcmCH fordySB Rompatible
i npl enentation of the present inventjon. For exan&l e,

devifas is Erhagapiroler 3 Toegnitiaisplace s Ingic el stspplean bah o
s GTALEY 8 R SR AR Ao B s, T s

othetwisemvaiy USBr énaffeedidnistate bpafor an ulblﬂbplsaielly&snﬁgured portable
portabl e deV| ces/ %&t terjes. For exa

devitgoth Macyon! dindigafe thak begruicp hashesn ReiE 16 hedhpttew ateer 23
As SH&H ¢l Cgofrﬁf)ﬁrlfevﬁzg 21 Cﬂ%&h §J§EErﬁﬂﬁe hmA IR ERMeration operations

pplications. As su ase device may have the
it merathehasgusegf pamacteigtos, hostudevide, for lekarhple sasli igsteadl enter a
di fferent nodel nunber within a series (e.g., the
chargiyg@sler i es) dependi ng upon the particul ar connect or

usagh KBabRW rﬁlpleﬁeﬁ&ﬁmoﬂ 8f BisGRpRASIEHill Hew B8 b&eibbd Rgreater
woul d i ncl ude all of the devices within theﬁl ven

detag eWhess the$att¢ﬂya1hhlgger & isi copndsiad terthe porpablecdnyiag 241 Big controller

27 pre‘%eragls p?qudetsoantlgent%n cf)na glpgryal % the portable device to notify the portable

device that it is connected to a power source that is not subject to the power limits imposed
by the USB specification. Preferably, the portable device 21 is programmed to recognize
the identification signal, and it therefore recognizes that an identification signal has been
transmitted by the controller 27. After recognizing a valid identification signal, the

portable device 21 is then ready to draw power from the charger 23 without performing



10

15

20

25

30

15 thereof in other applications (i.e., all devices by
a particular manufacturer are of the sanme device
WO yg3@ysssé/ar i ous approaches nmay be used for careT/N@2008200962
portable device 21 to identify its battery and device
types. One particularly advantageous approach for USB
] devices is for the controller 27 to
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di fFlerdetdciiah orhe adegitiBeatibat szgrial may bekesompishedbvriega vargety of
5 are ﬁirst connected.,.Thi s

mefiosa e ORI AR BT 6t 20 it R ig Pt Sgnal by

deteRBRE BRPrédeRte/o fCAHbherH £ datd ink @Bh@tiokl 8Mh6 ©ISBlpdri2® for example.
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As ndted dvecone exkmplyey ideatificaton siganl resulis fraom theispaliepsipn of voltage
.21 may _then sus I rati
s PR PO BB T SRSV bl 27
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the ptarewifdiesDanand e hined, acRidck 226, TredD+ tind Dhéngmoart atuhpared to a 2V
device to nqtify the portahle _devi that jt is. ... .
refegehiiRellt BtATRLe. hﬁ&ﬁé‘i"’@%&&é’g tharlarees 23 gy apppedpeiedighgenal

sucl{%QéNer Ir%f@iiehé'e keDORGEE BY aBY D- el /IRng R8RS %ﬁ‘bbﬁ{j‘th? £)+ and D-

referably, the portable device 21 i's programre

lines erxogyedtercthart B, theie tteiporteblieidevics 2§ daterminnsithiat it iyt paested to

' th j tifi i [ h b
+ o REFESH B8 Db, A0 LTS U239 REREF bR RS Rk 20
The\i¥riaflel RORE 21 S Mbh RIS kOBRrge thBBattd9 ok BldleAviBUdeGRWRE provided
i's then ready to draw power fromthe charger 23

via thiet onstand &inddines (Blogk 269)200BN0 waBBe fecmuarrgma aobyibout
. USB ti . The.. { ' i.fl '
v R R B ol OB, b e O ABIRhoR b

appraeidianisy thbed skéltedinlties art.he ni croprocessor 30 may det ect
the identification signal b detecting the presencg
of Iaphosishbe reipd Hat teichargerohiiry PSR Seve phan 14Mase fq 2 best
oo IBTDL 1 -85 A P SO XL Vation oy
embodimeage In shigoasksthg peaitde déien21 may swll gs througdiothh ehilmsemton

e RS, SR B e RS e
the Bﬁ% Hé HHeaingthOChardd 3 i B@mfé@l{eﬁi@tl/% k@@tﬂe@ﬁ:e?ﬂmﬁﬁE@%@é%mines

the presence of a voltage on us line of the
thattbe meltiges o2 bothdhe Bi-aoit D2 1ides Fieaotrgigatee thaa 2iVe@lock 2203 then the

checks. 10 the state th nd,D- lines t k
porzbf5 devisg Spsengs (A £ L RBUIcHF o BT pe Je RIS tbe A A
typic8f€SBMe&.orhab v@él@lpmbﬁis ite+ &RNDL Dhdsakt zerd volts then it is not

charger 23 may apply a | ogic high signal,
connected to another device. The portable device 21 may then signal the USB host or hub
to initiate the enumeration process (Block 250) and can use power provided via the Vbus
and Gnd lines (Block 260) in accordance with the power limits imposed by the USB
specification and/or communicate with the host device, thus concluding the illustrated
method (Block 270).

Of course, battery charging could also be performed at this point, but it would be

subject to the power restrictions imposed by the USB specification, as will be appreciated
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As may be seen from the tables, device type #1 can tolerate voltages as high as 6.0
V or as low as 4.0 V. That is, voltages outside this range could potentially damage the
interface circuitry 31, as well as other components of the portable device 21, for example.

Yet, device type #2 could be damaged by voltages outside of the range from 4.8 to 5.25 V.
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different battery charging paraneters. Table 1

provi des exenplary chargi ng paraneters for 10 two
wadtobf/ersesst t ypes of USB conpati bl e PDAs, whi | eeCiaOA®04£000962

provi des exenplary charging paraneters for two

different types of PDA batteries. Table 1 - Exenplary

Vi1 §oPa L NG vERNAER RIS diRBM ' i
Therg%vi ce %lgglg%fr{llg)ﬁl)evi ce Typle %ﬂtggﬁ%lﬁtﬁ ggge ﬁ??ﬁ?p%%#z (e.

800 18AOvs54¥bmAYnder vol tage linmt (V) 4.0 4.8 Overcurrent

limt (. 800 400 , Constant cur t, (M 50,350

oo £ ORarist St Cribe At R e bt (B34 20w cpuse
signifigdHt @ar%a%%@@e;;m{_ aBIeYdeB@*eto‘ﬂ)bpe@ZnygipB%rh@i QFRdrBNSltage outside of

Battery arging Paraneter Battery Type #1 Battery

the atrgysenated rapgss. Fohewagwle, icxeced g themayinging bafterpgharge qurrent

i 1 0] . ]
co FERESE TN SRS S TP A
portadfe devite tybedfus@thel saitie dgpetbfWeVice Ehrtiecios (e.§.0h UsSPaonnector). That

. outside this range could potentially danmage the 20 |
is, 2 R§¢r BYey aewimy that hecayse ghe deyice,gennecter maatehes thal ﬁ%ﬁ’ﬁéﬁ?@%‘ft 1s

fe i B! e b 231 bd Qe €xanmple.  Yet, device type
salc o S%ﬁﬁgg’&gﬁgggﬁyby VO teages out si de of the range
f r Mioreby8r, everbif AThifger @taB the @pPropB&td G oltage level for charging a

.PCT/ CA2004/ 000962 .Th [ | [ [ t
partigaTaiEIFe At WIT A1 it S feusseR abisan PARISH I g support
volta%ﬁ dr &&rdnk 1R els inﬁ@@th%ééitabfqun%@g)for A5G Yut Butside those

\arger set up to charge a portable device of type #1
for dedud type #Qsfor exingple f Thownwhidaving game batterp bypeanpdyefiidapothedevice

of type #2. applying.a current/volta out si de _of .
typeq BB 0 2R e AP arisn Bp B, B BiloRy A ear
maxiffih BI\HT%@%B@ Edul€ RREEA Ik Eitible Patlgd feradesRe AN, ad Will be

the battery. This may be particularly problematic

appregiied by trose skitled imghe angeQf eoarsey the oppestetinalse e napshy hat a
. devi Qnnect g, - ' :
e R RN e R R LA
battehptypbes that of the charger it is safe to use the
charger, which may not be true, 10 Moreover, even if a
A

chhhgpaticavehasee 23HBusigty e inchides 9BF PLEEIY BHBPTiFTH}2 connected
to thé Qé{tQJll@gZ?for storing different portable device/battery charging parameters. That

is, the memory 32 stores the appropriate device and battery charging parameters for each
type of portable device and rechargeable battery 22 to be used with the battery charger 23,
which may be stored based upon respective device and battery IDs. By way of example,
different sets of charging parameters may be stored in the memory during manufacture of
the charger 23 for each device/battery type to be used with the charger. To this end, the
memory 32 may be an EEPROM, for example, which would also advantageously allow
for new charging parameters to later be stored therein, as will be discussed further below.
Of course, other non-volatile (or even volatile) memories could be used as well.

The charger 23 checks to see whether the device and battery types are known
based upon the device and battery IDs returned by the portable device, at Block 42. If so,
the controller provides an error signal to the portable device 21, at Block 43, letting it
know that it (or the battery 22) is unknown and that cannot therefore cannot be performed.

10
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particul ar battery, as with the prior art discussed
above, a particular battery nmay support voltage or
wa20s/e1355d evel s i nsi de the accept abl e ranges frROT/d&00€0€0962
type #1, but outside those for device type #2, for
exanple Thus, while the sane battery type may fit in

fxﬁso%vén%dlﬂlé’ﬁ? %h@ﬁ‘ﬁtepﬁé’tﬁar%éfzg'xﬁﬁbfuﬁh%ﬁélﬁaé A¥indjcator 33
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support charging paraneters that coul'd da e

eyt ot i i) mrowis@ by fhedeyietidigater@phiovas. By way of
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indiddtdr e blse BE Lieddl, sucdieiiaagibleahdiestgrschar gi ng par ameters.
That s, the nenory 32 stores the appropriate device
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dev1&HiiB&BtéryJ ﬂ“thn; dllespelod ¢haeged @9 ite be ased viidt fuaury gbidgatidhy onepdels of
deri SRS B it e T VBT o e b P R B o
exm@?@rger 23 for each device/battery type to be used

th the charger. To this end, the nenory 32 may be
anMeEPROM fichly, thx conptodler Ahinaj em@ua tbamls@mode for learning the new

devife S taen el e aFaify At BB ETRFghehE dovice
21, abﬁll&w 44 Ebr SQHIPEE thePdHableriRRicy QM aidyl ork @ odMIharging
vol atile) nmenories could be used as well. The charger

paramgtersandk Eespansisiedo igsstving an ¥nkngwiderica srobygnal fiom (ises

R T T

recobige &OJULH. OI Heaihatgﬁﬂg/paimetafs for therechiagpeable battérg@2 may be stored
portabl e device 21, at_ Block 43, letting it know that
in it§ idemtificatipr ClbEE &TEXPMPle s unknown and t hat cannot

th
pelP i B GaRBENE 27 ViioRAtE Ry bl Mt BREBREEROA0 of the
portsi@d@ade 23themyorhmuhicetes thecipprbpriate chagingatapam@8rs to the
TR s o LS e RS
paraglg%r% a?g? tl@:g\ﬁ'vﬁﬁz{btl)@ﬁr &5y 1nt %ﬁlegmgqm e ﬁnd/brf bétt'%f%/ type, and these

evi ce includes” Tts own indicator or
devick typtsayil(tee tgcqgm{zdddmtbppormtbﬂer 2thergafion & a lsaming madg:ignal is

an.e r .indication N be
not it U entr@onedt 22 b Aok SR PO Pros TS ARk 5 vy

of If (BX A6REEand BiBehy & Fecdgnif@Yb e @Bntkdiler a7, 1L£1?Bn selects

i ndi cator, although other suitable i ndi cators coul d

actugl|oberging paswtieters fohchasging thepeharseable datiery 22iasad wrong
comaa%/sloﬁe f ﬁh (P eregtréﬁa}é{ﬁ)g pairgm%ﬁ%w{hetp%rtgﬁg ded '35 E?lahc?ﬁattery 22,

at Block 46. More particularly, the controller 27 may select the actual charging parameters
based upon a limiting one (or ones) of the different portable device an battery charging
parameters, at Block 46.

Using the above exemplary charging parameters from Tables 1 and 2, for example,

if a device of type #2 with a battery of type #1 is being charged, the controller 27 may

11
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advant ageously |l earn or downl oad the appropriate

charging paraneters for the 10 device/battery. This
watdoporsssche charger 23 to be used with future PCT/CA2004/000962

generations or nodels of devices/batteries that are

not avail able when the battery charger 23 is

limitwwﬁéiflg Fiﬁfzé’to f&Qr hoBrs2bRInaf thWaﬁexg%ftg%é l%lnloi’rea&llik% the

contro my enter a |learnin | ear ni ng
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220n8ytheactahloshatbing parhinstetsdea tithblizhéd, die chiafgan 28 thehatauses the
exanpl e. 20 Once the controller 27 enters the | earnjng

chargig etroyih26 1o chaegsithe katony 23m ascoxdarce Wigh thepg actepd ¢harging]
parafnEfe, SOBIUELT ST PARMARIG L FinERRE ApBAPRRAIRGT °

trans3@meatorBonvdttiddpowerefrome eltiyerlanak @ ed DEhsuggierig the appropriate
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charfigg wgﬁag&mf%{up&at%wu% Y SINg RIS %%rieegwgé@mg
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in soafesapplcati®@s thiel chargirgcitcuig 26hm>gnengv©pm@s(se ¢ BIVOdtons the host

evi.ce d battery types.are ogni,zed e
aeviggyi 1 Ve 135, Fb{eop el eomick b app iy bF SR g g erk
housﬁ%rtﬁﬁ'i?fh% rc§ntfrél[er Qhafod bxdinp1BSut R adinrtBeadzk of b &tatllqmz’g #@nsformer.

based upon a conparison of the different charg Killed
%@ges1 e

Varipusr conigenagonsort thmhapgmg gibtwtry @6 ivaB be Teagdily aemr@@rw
k 46. ularly, the controller 27 may
in thggﬁtgﬁe%tut?gn c,gtwegl g %#lé)lﬁng paraneters 30 based upon a

| i Thé tdigroMee2] Ry a6 shuseithd partabid devicerdl tpaddnalfy @ battery charge
device an battery char par angters,  at B!gloc?]k 46.
B

level gfithe)batigey %wbuwmgé q&ﬁ‘dﬁ@ﬁﬁ@‘%‘%ﬁ%?@ AIBHAS

paran%@{%kse %0% )?&?fg)lé ’t%é; @a{tte%xaﬁliéeQBv 'rﬁaﬁeﬁ\aﬂr s é&fte& ¥RRe &ntroller
27 by drtniakdpsocciso nﬂyalohg WD BOpBHOTIBEBECETT D200 EOEI6 A1)

t the ch f
The bl §arge v agUaass Hotent Bubh EonelEr 24 P HACHRP g6 desired
to hél;?&&laml‘ﬁﬁ évh&% th¥ tfaaérytmag SUCA& ltsSde dhafgeyThﬂs lR6uld be done

contr may al'so [imt the charging current to
autorh@ticalii b(yrth@ hmrgpmgese@i 3%@@r¢d¢tammednntleh@184018up0n5re<2~5‘«51\by the

con R0, B 48 Reh G B R AP b 52 s

beenCifty ghaﬁge(pl%s@drﬁﬁ&f aﬁclﬁa&% ??éﬁiﬁéte@y e.@Sa Wehdy digte coelitvillue
apparent to those of ski in the art
which indicates when a battery has been completely charged, for example.

In addition, the controller 27 may also monitor the charging circuit 26 to detect a
charging error during charging of the battery 22, at Block 50. By way of example, such
charging errors may include over or undervoltage conditions, over or undercurrent
conditions, excessive temperatures, etc. Upon detecting such an error, the controller 27
may provide an error indication via the indicator 33 (and/or an indicator of the portable

device 21) upon detecting a charging error. The controller 27 may also take corrective
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based upon the exanpl es provided herein. Once the

actual charging paraneters are established, the
waimsgmss3 t hen causes the charging circuit B8r/EC82004/000962

charge the battery 22 in accordance with these actua

charging paraneters, at Block 47. The chargi ng
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urrent val.ue which indicates when a batter as been
but e HrabEIFIE Raroay s as AFIEY, CoaG BT EbaHY CAS daia wth a

comfR8L GOWPbe Z5brBB oS oBDOT M i (€ aRhar gi ng circuit 26
0 detect a charging error during charging of the
batt ttgryxharging Blethol asgect @thosy cofiorefoa apeahargsakli battgry 22
.chargin [r,or.s i ncl ude..over, or undervolta
carrigg R o grge o90s Th el FOBIRE e Llsn ETREIE 25 B s porate
devit &SP - ingedhargetBotihettet 24,1and Gosntein @A cRATEMIE cirft i€ 26 to
controller 27 may provide an error indication via the
the dhargier eanoectgB Thameptlnd may fusthier ictnde spusingethp ppxtaitle device 21 to

e G BB LR 08599 RGO bt by
type 26025 413 685 5 plurklity CAIPRAND POPble dadid 9pey BERIdffaeNtebattory types,
the error caondition, such as liniting the charg

and cayFingges AT E PSR 26 BrchRge e SR ageaB oGz sed thereon, as
previﬁél%fé/ﬁeé%fﬂe& Gbdve> AQARioRLI LR as%%cts Winse resaldﬁp appdrBit tb those

skilled in the art based upon the foregoing description and will therefore not be discussed

further herein.

13



10

15

20

25

30

then charging continues until a predeterm ned event
occurs, such as a maxi mum charging tine or charge

WO b@3mlssbei ng reached, at Bl ock 53. 5 | n accorBanca20unngec2
anot her advant ageous aspect of the invention, the
charger connector 24 may al so carry comruni cations
signal s between the contgxApMpPLE7 and the host
devi ce. For exanple, the controller 27 conmuni cat e
wi tFurning riewsto K6V § .o exgmplary pertabderer mpbtﬂ%‘%/ i 100 illustratively

inclgﬂeqs oulﬁ{ 2 e]ﬁg? dalfeyb{)%gqgﬁﬁ Eu?(g aﬁ §1t“%) 0 e%ec\:/gc%rl ”ﬁl%%‘?&utt ALvice

conmmunt €

showalih dispRya600,04hitRiserefoabi O fhipaastie LODs OthérQyﬁ'dBaif output
is, the controller 27 nmay downl oa haQ&Hng par amet ers

devicss maniaHemativily be afibzad; Arpjocessing devien FT0Hg copsained withingthe
t
hours)fglé &2@@ al(Pci is c?;ﬁgle@ bgt%%l&) t%rlcggg?aég g%&ﬂij&? gl&'g‘: &%b@.gl“he

ers m porta ensel ve
proce3sing devitl 800centrouthabdpevatical cfohadisplag 160 as hatlgsthe overall

connect or 24 t .communi cati ons signals
oPeTHIBR SRR Ry oed 09, IR RCTPPRRS (R GStARRI PSS P Dsfapourd
14(% g\/mg Qscer the battery charger 23 may thus be used as a
king station for allow ng the portable device 21 to
con’ﬁherhomamg 1200 matylve chopgated aviticel lyor meayitakd an ¢thensizes and

shagehaiasle s s Aol awRa) B Eqtonr e Praglude pypade

selécﬁon E@}Q ¥ 8@16P9ﬁ‘awﬂfétor QGWaﬂ%%ﬁsvﬁ%h‘iﬁ%?B&wB@I R dn®S and
which typically require regular re-charging, buf they

teleahmywqm cally need to synchroni ze cal endar, contact,

dgdg%g ég %hréeér%%ess o %\fﬁ%\;lg ﬁOOrzglth?ﬁgeH‘& 'the Iﬂébi}ﬁ% Jlévickéel 000 are

sho%%&ﬂélﬂzﬁlcﬁﬂy hQEICaSDEBése Gchiideea ¢dﬂMﬁﬁ1ﬁ1b£ti‘bn% Qlibsgstem 1001 a short-
rechargeabl e battery 22 carried by a portable devic

range| cqrpaPigations suRsytaE W28t keykagrth d3he diepleyd600; along
w1t§ gfhegﬁlgﬁc out lgtc(%lglr(]:teg 1660C ?6§(f" 5P60" Qﬂcf‘ﬂl ﬁh g%&t@lg a$ ?xﬁgl%i:}t &vices

a chargrng circuit
lleohargmndmnnes:éther deTive snmybmﬂls 291 fThetrhebilel dwiaedeoo is

causi ng the partabl e devlce 21 to0.25 i.dent
prefegi: 3 PLr N bGP GE0RSS e Bct JParateicr fad daa corfmunications
I a
cnfEE R FENOBARARLS, A b oh s amane
contihfifiieate Mthhnhetreognpugpp eystemsavid thealntsrmgy. t he char gi ng

C|r uit.26 to c e the h bl b t
e DRORINE e st BT b B TSR ORE0G Coh P AT Ictably
stor‘éﬁ Qﬁ‘@geﬁﬁ&%ﬁ §tdrebich BB ehd BaHInemEHAA6EHut by be@&eed in other
led in the art based upon the foregqoi ng

typcse@fomrponycshw@nﬁ swh 3s a1ged eflymeemery (ROMI) aeigdatorage element.

Jfggﬁr%ls 3{ ﬁc% r% gR/CCtl i a%)v% %?gglo%géﬁég%dé{r&&or%gfbe
ten@brdﬂ@@lda@ecﬂﬁftﬁ éleoll@l@(%tdréJsusﬁ sithe Y&Idgm access memory (RAM) 1180.
Communications signals received by the mobile device may also be stored in the RAM
1180.

The processing device 1800, in addition to its operating system functions, enables
execution of software applications 1300A-1300N on the device 1000. A predetermined set
of applications that control basic device operations, such as data and voice
communications 1300A and 1300B, may be installed on the device 1000 during

manufacture. In addition, a personal information manager (PIM) application may be
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i ncl udes a housi ng 1200, a keyboard 1400 and an out put

devi ce 1600. The out put device shown is a display
walBof)7sasd ch is preferably a full graphic LCD.Pav€£1004/000962

types of output 5 devices may alternatively be

utilized. A processing device 1800 is contained within
installB&du hieFadrdROTROPIM Ss SrefeRdify ¢ ré 418z KENRPRRGhgi

1400 ﬂﬁ%§kheaﬁispla 1600§@The ﬁpﬁgﬁggth% dev?ce 1%%@H¥
data ifemsroCk as eranadlp e¢lendap avepts, Veiee galp) appoingoents,gad ask|itegs. The

t he.overal I, operati ' Vi 0] I
P I8 T oo RRAR, Sbaple iyt dlie i Er Y Eeh it
wireleBEndswerk 1400. Fregerhislyistho SIMIZ1A6: ivanys dre seintls@ht Bebgrated,

vertically, or may take on other sizes and shapes
synchionized @ns yrdatedhyin drq whelgssinelv ek 1401 writithe davige wssyboar d

i: I 00; dwar e

com B e B TR o G B oo P by

t eCopinamycatioh fynctibns, addidingdats and Yheicpcammasicaiprdare ce

180Q,. other parts of the nobile device 10 re .1
perf%rﬁ@aﬁhrgeg'éwﬁfcpmqwlﬁnw%?yssém 1180 5 agsethhe BxSugh'he short-

rang€ COMHRh At dRAbSHRRY The TorhRiihicafof@bEystdr® 1O includes a
comuni cat 1 ons subsystem 1020; the keyboard 1400 and

receivhrel i0sp raysnii@e0] 528| ariponewir mioro atennasd5de Andid $f In addition,

e BB S5 300 e BBt BEbbads B Yaiga

signdl Pesessdor (DSRS0, AdtElobR st iBadRVILCR) 1600 The spddifed @és?ﬂ and

~ a two-way RF communi cations device having voice an

implegmentadomeitht commanicaonssapsiistent 10Msis dependertivpppthe t he
nohi | € devjce . pr r S AN

comiB s EREL N VBisRufe Holt ey dn3s £RGRGA K bperl@ o

exanplé,eimebile VA0 hay)iadlede $edrhmanieattors subsetehyl Gialesigned
processi ng device 1800 is l\{)referabl stored in a

to opserte Pethdhe MobBee", DatnTAG™ drCenesg P apkstdvagiopaspice (faRRS)
. . r .
ol Y ST, R RS LB Ry iy 9 it
of vaiterammhuni2&tidng natketirks, such &y sMER) TDMAECRM A5 RS, (GSM, etc.
devi ce at.ions, arts the

appl i r reof, nmay.be .
Othe &yass phA4tR gnd BolgB e arS, Bothsrnarste and inbsesaied fay o borwilized

withtROGePIagsesS10l™ry (RAM 1180.  Conmmuni cati ons
signals received by the nobile device may al so be

st Dietrbrk acteseragaivemdrts Oary Thapendingupsi thetype wf cemm@oBation

[ dditi taq i i t ti. : bl '
systogh, g e Bringpe WpPRETE DT AL e TR i
registd?6d 88 WeGR SR Qsinp AmeERRFsThME derfiFicati®f n@lberios RIN @Bsdciated

that control basic device operations, such as data and

with\ea¢hedeviesriruGP Batriebyerks dowaverneetwetom cessasy atsecipied tath ad
N A e
modidk, commonly referred to as a SIM card, in order to operate on a GPRS network.
When required network registration or activation procedures have been completed,
the mobile device 1000 may send and receive communications signals over the
communication network 1401. Signals received from the communications network 1401
by the antenna 1540 are routed to the receiver 1500, which provides for signal
amplification, frequency down conversion, filtering, channel selection, etc., and may also

provide analog to digital conversion. Analog-to-digital conversion of the received signal

allows the DSP 1580 to perform more complex communications functions, such as
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WD 2005/ 078556 PCT/ CA2004/ 000962 installed during

manuf acture. The PIMis preferably capabl e of
worogsmisgseng and managi ng data itens, such as EEM®EA1004/000962

cal endar events, voice mails, appointnents, and task

itenms. The PIMapplication is also preferably capable

dem&ulfRIAGNG gie@mnpg. 86 8isMhil nthh&r, SLRATE to/ b ransMifi&d @A network
network 1401. Preferably, the PFMdata itens are

1401sazaptassssky (6. ptmeephdatediand dicagded) by ¢ind REH 158Q) angpargitleah prpwded

o tog S5 stliEh FERGOEERA o Ao e Fih riolf SROUGES APEamyTipn.fitering,
amph@&tiof @H® thmimiS6H Rthe COTMMAICERSH MAWDHKNTA01qBBnetworks) via the

i ncludi ng data and voi ce comuni cations, are
antegar59Pred t hr ough t he conmuni cati ons subsystem 1001,

U RRE o e b M PR i B0 BTN B
cont®] dDthe eeivee 1 50(bEHY tha transamigted 13200 FaS@mpde) daing eppilied to

nore antennas 1540 and 1580. In addition tg)e .
compyisatns stgnalsdn thepegiveadr®and GansaifterchSal @aayzpe adaptively

. . i - anal ;
contPAIRE SRSl AU Crait rrch BBt inlemeit 1 (nPDRPASEO.
spbra dite colesiugivatord modeph esveived sigoal, sichtdsa text message or web
C ni.cati ons bsystem 1001.i s depende upqn t he
page d5ARCC STORTEAAD BT RO RUMERIATS He SR | 191 3B i wpiggghe
procéS3inge¢ed 8900 THRREI RN - sidnal is HerCARR frocRsd the processing
‘device 1000 may include a conmuni cations subsystem
devideOIBD0fesamesput to theodisplay E6OK ohaltemeativielyi to ssxmpotieaauxiliary /0
d .TAfO;%Ib/I gr Ceneral Packet Radig Service CPRS) ., rrgk%iaée% usi
ovige 1000 SARTITE L8F i BHS P YR RE HE XS W6h 2 ST Taecs, using
the kepisda?d €400 4rld/R¥mefotieer watiligty /O aévive1@60, S@imdni te@dhpad)S
networ ks, such as AWPS, TDMA, CDVA, PCS, GSM etc.
rockensyicht 8/ fhambowhephtas sarmg othst bpeod iniyit devicy dhg campasedidata
. i r . il ink N -
item® iy PP RGP SolifnicalibStwak MoA Lid B |
com@apesibnmgubyyseni 1M1t ype of communi cati on system For
exanple, in the Mbitex and t aTAC net wor ks, .nohile .
delfl 2 eRiceFRMMpRIGRIQNS RafleoRy rHEORFETHRS U s fFreceds SHistipgally
. > I [ o ol g
s BEL ARl SRR ANl LAk A0 g St
speaka 1466,anidaigndlsvibt trarsniGisars gendosed by amseropbéneal 120.
devi ce.., A %58 vice therefore requires a subscrilher
Alterngiiyt Y62 Ot €Y SUBHTEMSySUCR AR P MBHC (Y SEBCAEr P E AP ystem:
may laf8o e G@plehRnRRYNAhE dQicc1 (08RR SMALHR the di G0OGHHy £€b be
“network registration or activation procedures have
utilizsd dm veicerpdromadications meds, fas campledo dopbythg/idsetiy odagalling
receive. co ni.cat i.ons_si gnal s _gver. th cqQnmuni cat i on
party, Tarationad # voigegrall o gt dioedaft Felatet MEomERIRN cat i ons
neTH@EH@rtlx‘hﬁ%e cotmiiichiidhs byt ehabRs asmuaithesh bawesethe
recei ver 1500, which provides for signal

mobierdevieq LM0;apA othier pERYETaty SHHOIRS elARVETeS: Which nped rat npgpssarily
be siﬁﬁﬁpﬁgﬂlice%%&ce&laﬁgle, ﬁ{ec‘short-%}%e%}{mﬁlrﬁ&tions subsystem may include

an infrared device and associated circuits and components, or a Bluetooth™

communications module to provide for communication with similarly-enabled systems
and devices.
Many modifications and other embodiments of the invention will come to the mind

of one skilled in the art having the benefit of the teachings presented in the foregoing
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provi de analog to digital conversion.
Anal og-to-digital conversion of the received signa
watdosomsssche DSP 1580 to perform nore conpl ex PCT/CA2004/000962
conmuni cati ons functions, such as 15 WD 2005/ 078556
PCT/ CA2004/ 000962 denodul ati on and decoding. In a
descpfnis P Y BTocne! BaShes, DO Mg Thaabel Rl B imvention i
not teibe didewl ththetspecibSPmbo@Mheatsdlisiased,ead that ovidifechtionpartdhe
transmtter 1520 for digjtal.tpo anal og.conversion,
embedigigHs ﬁ&%ﬂnﬁF&g‘E%Wéer‘EFl&}ﬂ‘?d ¥ithipke skgPe OB e APPFIdst Chmsing
IndusE3SAhsifiaBlity © t he conmmuni cation network 1401 (or
—_‘ﬁérwégygf‘vrgkthe 5 antenna 1560. In addition to
pr Shepreheny inventiemischineried ot batignachargarh for perabilg gevices and
elatF(iov'd s for control of the receiver 1500 and the
I W Yt er 1520. For exanpl e, gains applied to
comuni cations signals in the receiver 1500 and
transmtter 1520 nay be adaptively controlled through
automatic gain control algorithns inplenmented in the
DSP 1580. 10 In a data communi cati ons node, a received
signal, such as a text nessage or web page downl oad,
is processed by the conmunications subsystem 1001 and
is input to the processing device 1800. The received
signal is then further processed by the processing
devi ce 1800 for an output to the display 1600, or
alternatively to sonme other auxiliary 1/0 device
1060. A device user may al so conpose data itens, such
as e-nmmil nessages, using 15 the keyboard 1400 and/ or
sonme other auxiliary I/O device 1060, such as a
touchpad, a rocker switch, a thunb-wheel, or sone
ot her type of input device. The conposed data itens
may then be transmitted over the communi cations
network 1401 via the comuni cations subsystem 1001.
In a voi ce conmuni cati ons node, overall operation of
the device is substantially 20 simlar to the data
communi cati ons node, except that received signals are
output to a speaker 1100, and signals for
transm ssion are generated by a m crophone 1120.
Alternative voice or audio 1/0 subsystens, such as a
voi ce nessage recordi ng subsystem rmay al so be
i npl enented on the device 1000. In addition, the
di splay 1600 may al so be wutilized in voice
communi cati ons node, for exanple to display the
identity of a calling 25 party, the duration of a
voice call, or other voice call related information
The short-range conmuni cati ons subsystem enabl es
communi cati on between the nobile device 1000 and
ot her proximate systens or devices, which need not
necessarily be simlar devices. For exanple, the
short-range communi cati ons subsystem may i ncl ude
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an infrared device and associated circuits and
conponents, or a BluetoothTM 30 conmuni cati ons nodul e
wa mopnmescde for conmuni cation with simlarly- erGiC&zh04/000962
systens and devi ces. Many nodifications and ot her
enbodi nents of the invention will cone to the mnd of
' LAIMI® #&t bhaving the benefit of the
TH@ESXEFE?S%%@%M edi‘?n the foregoing 16 WO 2005/ 078556
PCT/ CA2004/ 000962 descriptions and the associ at ed
drgg%@gs. Therefore,. it is understood that the
in BhALEeT FYPPHY e |inited to the specific
emh eRi BB totinélitdiab 88 @Bupladitd 4 EitespBfdifd E¥idedBinétiéh of a
enbodi ments are intended to be included within the
portahdodeviesfinglndingpechdegsabledattery, thepdriahle dayice and rechargeable

| i cabi | it The pr ng ik nvent| i ' t
vattdgf BoctirEoRer e Fay i PR FEA AR B 1o P wve
assobilel @itsewill rHd 18056y S ERR0HBRAR0 e tydd hnd
_VWHCHIS CLAIMED IS: 1. A battery charger conpri sing:
diffesend haltyB £YRé&nnect or to be coupled to a corresponding
deyi nec: kLce dncluding a
LR gL SRl R EABRRO KGR AT
r ea beuitgeizbbenneblet tesaid elzarperrconieodrfant lsyid lchwigngg @rcuit for
portabl e device type and .9 [echargeable hattery type .
causipgeRarabIsiey o6 CaTRGeH 9P SH SRYBE LIPPUPHP! i}lt&f fts edtiesponding
1§ B&EEY PP | S5 dRSs fe¥RBScaBRtbattehy fyFE @Rl O abi@ihy said
p°“?§%2§? a cﬁgﬁgﬁﬁgﬁﬁircu??gconn%%%edz¥ob£g?d char ger ¥ sai
chargingmactioto, chargs thi@rezshargeablobdttery basadderesa. t o sai d
charger connector and said charging circuit for
causi ng a portabl e device connected to said charger

2. COMAEBARy ERarbSRITICIAMN 1 WhefeR digSRANPbHMDle BVideARP& have at
devi ce type and its correspondi ng rechar(geabl e battery

leastronedlifferant pottablealasicn gharaing paramsteri wherein dffexent batieratyges
t he rechargeabl.e battery bas her . 2
naval b HERAR SR BB A Whecd e sl geos

at 1e8® 6he€ BctlidlRBSrghpMRrahetel 0 Bhrgo fie: W@Wildr gablibanert rsedEupon a
devi ce charging paraneter; wherein different batter

comparisen of Hpvit st ani Sdilcremiepaiblealcuise charsmgPpraAFIAnd gt least
i " ! [ id [ I
one ?l?fe%ﬁ?gg[ﬂ%%%%?ﬁgmtéal controller selects at

east one rging paraneter to charge the
rechar geabl e battery based upon a conparison of the

i . . .
3. S; g ggrggttgﬁlr)? g}?&]g%gf %ggig{ 2 al?lre;e?nbéa?d (cjoen\{rlo lgr gel?éacgsgtl}lg 9t least one

actual charging parameter based upon a limiting one of the at least one different portable

device charging parameter and the at least one different battery charging parameter.

4. The battery charger of Claim 2 wherein said controller further causes the portable
device to identify a battery charge level; and wherein said controller further selects the at

least one actual charging parameter based upon the battery charge level.
5. The battery charger of Claim 2 wherein said controller enters a learning mode for

learning the at least one different portable device or battery charging parameter upon

receiving a learning mode signal therefrom.
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20 one different battery charging paranmeter. 3. The
battery charger of Claim2 wherein said controller
woeHhee1ssse he at | east one actual chargi ng parmBImC£1004/000962
based upon a Iimting one of the at | east one
di fferent portable device charging paraneter and the
at I f t IR AELSH-
6. G T s L 2 B e SR 0L QP IAMERSHy coffected
to sattiogvntroll¢refor §toringthe at fasteme dhfferpatrpoatbble deview cloarging parameter
identify a hatt charge. | evel ; and wherein said
and %Bﬁi legtrag d&%rqnﬁégttggpﬁ%gglgtg%ar%qter. | east one act ual
chargi ng paraneter based upon the battery charge
level. 30 5. The battery charger of Claim2 wherein
7. sallk battety Hargar of fllaimsl whereiaurtae aigleash @pe paipal chargimg pagameter

the at, | east pne . different portable deyj I L ey
compapg 8 e RS e relfoes el esber TRy Pattlsh ity AR dne.
signal therefrom 18 WD 2005/ 078556 PCT/ CA2004/ 000962
6. The battery charger of Claim?2 further conprising
8. at Thebatterpehargas o Japohbereiisaid eongaller fupherspyides grpgrror
: oL . ' t A
signd §EThorRE cBhice BARY BT oL LA BN or BBICABULE 1R s Efehargeable
battebptypery charging parameter. 5 7. The battery charger
of Caiml wherein the at |east one actual charging
paraneter conprises at |east one of a voltage
pa r . . . . .
O B THEEHEE e of CH i PLAUREaid QR o Ao R Bl LhRping
circuitatntdetebd &chafging beor quringi ciegingofahe mchargeaphabattevy.t he
portabl e device based upon an unknown portabl e device
type or rechargeable 10 battery type. 9. The battery

10. € h@ﬁ@@zﬁtteﬂ' e SOt TINREY RirfheS drlpridiY d0inHRAtofBEHcee to said

said charging  circuit to detect a charging error
contwller fog podvading ag ewér infisatienciponglstisting Bwtaf taegt ongharging error.
The battery charger of Aaim9 further conprising an
i ndi cator connected to said controller for providing
11. @nTRE b&fery Oighrgtof QhaiPDPWheleireid ¢igrdeneodiectoakb camizs
charging error. 11. The battery charger of Caim]1l
compyaicationssigngls sty esatheperirbla davicg|agd adgpt deyice connected thereto.
communi cations signals between the portable device and
a host device connected thereto. 20 12. The battery
12. ch@hgwitted§ cldrgériof Tlahet etherefesaill ciasgey eonreoton atsb @arrees so
carries communications signals between said
CompGRICA AN STETAIDeR S8 SIFODI LT A8 AGO ATV ich Sp RS ted thepeto.
The battery charger of Claim 12 wherein the
comuni cations signals relate to at 25 | east one
13. ch@hgbatgryeliagetofClaim 12 wherein the communications signals relate to at

least one charging parameter.

14.  The battery charger of Claim 1 wherein said charger connector comprises a

universal serial bus (USB) connector.
15. A battery charging system comprising:

a portable device comprising a device connector and including a rechargeable

battery, the portable device and rechargeable battery each respectfully having a portable
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14. The battery charger of Claim1l wherein said
charger connector conprises a universal serial bus
wq 188)7ssannect or. 30 15. A battery chargi ng SyEITROA2004/000962
conprising: a portable device conprising a device
connector and including a rechargeable battery, the
devigtypebh®a ERHArgCabidbatteey YpE gssablatediBértwith fidACimong a plurality of
respectfully having a portable 19 WO 2005/ 078556
diffepqnt perigtio de\0erolyBSs anéétrf%%rént ryAyBesaandchar geabl e

ed theremnth fromanong a
pIEP§$¥Y%M£§IQ§ﬁ$?L§1nt portabl e device types and

di f f erent bahtkargertcppestorande aolded trspidcdeniaqgeronnector,

conprising a c connector to be coupled to said

devi ce connedf gl%g@"r Uit ANSFiSE t‘b?aﬂiﬁltatr g‘%&ﬁﬂ‘éet?f‘gda‘tdo

sai d charger , coftRsifet O8nneftRd tdsi® BidrrlcBhn<e /P8 k&M ch&rging
said charger connector and said charging circuit for
causi ngcirduat fpocatabtgeh@pomtabée deyidede ndantify its eorresponding portable

correspgndi n bIe devi.ce t
cor r espHf d?eh%pg ¥ plrespding Eegl?{?@geaﬁgedbattgwdtyp%rand for
causi ngcuai sﬁﬁ%ﬁtg’i&%&fdu@tltb thdrge BRat&RrddaBle battery based
rechargeabl e batte ased 10 thereon. 16. A battery
char gi ntheraenhod for a rechargeabl e battery carried by
a portable device, the portable device and
rechargeabl e battery each respectfully having a
16. POAtHRaks dhardigemethyf €ortdidcharpeabietigrenblerikibby £ pyrtdbipaevice,

associ ated therewith fromanong a plurality of 1 .
the pgrtpbledeice pst teshargeabls batiery %Bée%ﬁ?%ﬁﬂlyf}ta&“érﬂ p%?teéteywe

type%X@ﬁ?cchB&%ol%@PEtg&%% Oé%t % thefoRiR 29 aﬁoﬂgxgﬁrgam of

connect o evice to a corre
diffeedma pgeable daﬂcretg»pmandaﬁffmmt battgryetypésa thgi methad ca@uprising
t he char er connect or S|n t he port abl Vi ce
{ oCoRRE Ay ioE SOF 8 b BRAPRE B UPTian itee HEtsRe g heseta
anm%&otts correspondi ng rechargeabl e battery type via the
char'ger connector, and causing the charging circuit
t ocainectye 4 tharging hlatcrlgefatih@cllﬁagetr@pgmdmge@dt hereon. 17.

The net d_of ima1l6. r.ei.n dlffe

dotrEDedpdianls SR P (D oSt rp el a ] yfeg type ana
its c&eéépgmﬁ@arcgargeaw@rme}t She vihBe hdrgéi ohRécedt] alddausiny the

types have at |east 25 one dlfferent battery char gi ng

chargiag giretieto, charas therechagcabbnpaticsy based theeromi ng at | east
one actual charging paranmeter to charge the
rechargeabl e battery based upon a conparison of the
17. at Theagthodg Claifrf H?‘Qhéremaflffabhepdiablecr&V&h ayrais thgve at least one

dlffegglrt ?)gggbeifr: dquge cahtargln(ié’jl Settrar(r)lgt%r dvlvlflefreelgl different battery types have at least
one different battery charging parameter; and further comprising selecting at least one
actual charging parameter to charge the rechargeable battery based upon a comparison of
the at least one different portable device charging parameter and at least one different

battery charging parameter.

18.  The method of Claim 16 wherein the at least one actual charging parameter

comprises at least one of a voltage parameter, a current parameter, and a charging time.

20
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battery chargi ng paraneter. 30 18. The nethod of C aim
16 wherein the at | east one actual charging paraneter
wameppisses at | east one of a voltage paranet erBCTACA2004/000962
current paranmeter, and a charging tinme. 20 WO
2005/ 078556 PCT/ CA2004/ 000962 19. The nethod of O aim
19. 16Thé!refRG FeMA K6 RskhBr QvhpHisi RBviafngQh ctiod Bighallte thde
portabl e device based upon an unknown portabl e device
portabjgdevige hasechapapesambinknpwn pertgble dendce type or reghargeablobptisty type.
Caim116 further conprising nonitoring the charging
circuit to 5 detect a charging error during charging
20. of ThémetRARACILRDI Efub@kt @hypristk mdfieoringtthochapdingeaéuit to
16 wherein the charger caonnector also carries
deteqt GrifargineeTa siriae ghaemed thisphargrablsdiattsht e devi ce and
a host device connected thereto. 10 22. The nethod of
Claim 16 wherein the charger connector conprises a
21. unThenmstlod of €aial 1hwhereldSB cleogereothmector 21so carries

communications signals between the portable device and a host device connected thereto.

22.  The method of Claim 16 wherein the charger connector comprises a universal

serial bus (USB) connector.
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