WO 2005/ 078556 PCT/ CA2004/ 000962 BATTERY CHARGER FOR PORTABLE DEVI CES AND
RELATED METHODS Techni cal Field The present invention relates to the field
of battery-powered portable devices, and, 5 nore particularly, to battery
char ger s WOR00S{#SPor t abl e devi ces and rel at ed net hodBCT/CBAGKGIOHIND Art
Rechargeabl e batteries are used in a wide variety of portable devices such
as laptop conputers, cellular tel ephones, personal digital assistants
(PDAS), eBATHERY CHARGER HOR PORTABLE DENICES QD Syl CEEDMOTHOIS/, it is
fairly common for users to replace their 10 portabl e devices at frequent

I nterval s. However, users may be required to al so purchase new battery
chargers 'ﬁiéﬁi’ﬁeﬂpi ng portabl e devices, because of different connector
types or %@l‘ery—{'y'pes used for different portable devices. In sone cases,
t he use of st aliegprelemdaventiderdiacsas tterfishboftattgrowensd ppentlabtacedemices

allows_a single battery charger tg be used fqr .chargin i fferent portable
evt oot PR bR Satiis gt fagie TR Qe it and 1RBes TeORE: uni ber sal
seri al buga%!@!nd)gptt ocol, and include one or nore USB connectors which
allow themTo be connected to personal conputers (PCs), etc. Further
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patent ispd Be?cféhe&ma} By IRRIpERIRNEYBRMNENEGEY, vebBRKOST difffeht @nkidByri Nt er face

t hat incrllét}lc'ies a USEg%(r:orrpaFiipgﬁe gﬁgg? a DC_c’onverst er,1 and a rmbirl e phone
battery chaeyirmgttes typesysed fordifigBnionple detiesspl ug is inserted into a

correspondi ng USB co or C ' I | power
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B ecessar y?]lww@inigle Namleh&gﬁrh ggy\ioi Béftsécstﬁpémgidgdifﬁefﬁnt jsm'aamtﬂehie‘ash ptone byf t he
attery charging plug. . T battery charger .may_al spo de t the type o
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accordi ngfy need not purchase different kinds of chargers for different
battery typamter(RiIhetc. Ennimpldetailsregarding dlseldSB prothcg] aragosngctaomagbd62, 610 to

Yang. Mr found in the Universal Serial Bus Specification, Revision 2.0, April 27, 2000, published

by USB Implementers Forum, Inc,, which is hereby incorporated herein in its entirety by
20  reference. Thus, a charger having a USB connector could potentially be used to charge
different portable USB devices.
An example of such a charger is disclosed in U.S. Patent No. 6,184,652 to Yang.
This patent is directed to a mobile phone battery charger with a USB interface that
includes a UUSB compatible plug, a DC converter, and a2 mobile phone battery charging
25  plug. The USB compatible plug is inserted into a corresponding USB connector of a
computer and receives electrical power therefrom. The DC converter 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 ;:harge stored in the
30  battery. The 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




particularly, this patent discloses a universal USB power supply unit which
I ncl udes a WO 2005/ 078556 PCTI CA2004/ 000962 USB port connector and a

chargi ng connector. The USB port connector plugs into the jack of the USB
port, whiWe 200f78%3ar gi ng connector plugs into the jackPGI/CAROGDPEEE2r ONi C
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20 Disclosure of the Invention

In view of the foregoing background, it is therefore an object of the present
invention to provide a battery charger that may be used with numerous types of portable
devices and associated batteries, and yet which may account for differences between the
charging parameters thereof.

25 This and other objects, features, and advantages in accordance with the present
invention are provided by a battery charger which may include a charger connector 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

30  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




may al so 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 nay be for causing a portable device
connect edWO0038%har ger connector to 2 WO 2005/ 078556 PPUTATR2004$2000962
identify its correspondi ng portable device type and its correspondi ng
rechargeabl e battery type, and cause the charging circuit to charge the
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P 20 actual charging parameter(%) fJased upon the battery charge level. Thus, for example, the

controller may select an actual charging parameter such as charging time based upon the
charge level of the battery and a maximum charging time for the battery.
The battery charger may further include one or more memories connected to the
controller for storing the different portable device/battery charging parameters. That is, the
25  memory may store the appropriate device and battery charging parameters for each type of
portable device and rechargeable battery to be used with the battery charger. Yet, to allow
for use of the charger with future generations of portable devices and batteries, the
controller may advantageously enter a learning mode for learning the at least one different
portable device or battery charging parameter.
30 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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controll ercofngﬁteprow ding an error indication upon detecting the charging
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include over or undervoltage conditions, over or undercurrent conditions, excessive

20  temperatures, exceeding a maximum charging time, etc. The battery charger may also
include an indicator connected to the controller for providing an error indication upon
detecting the charging error. For example, the error indicator could be an LED or LCD
display. Also, the charger connector may be a universal serial bus (USB) connector, for
example.

25 A battery charging system in accordance with the invention may include a portable
device including a device connector and a rechargeable battery. The system may also
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

30  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




25 A battery charging systemin accordance wth the invention may include a
portable device including a device connector and a rechargeabl e battery.
The systemmay also include a battery charger for the portable device,
such as tW@20¥&7886cri bed briefly above. A battery chaPglR§204wpHe@d aspect
of the invention for a rechargeable battery carried by a portabl e device
may i nclude coupling a device connector of the portable 30 device to a
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drawi ngs, in which preferred enmbodi nents of the inventiqon are shown. This
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be const Jdi.mi:ted to the enbodi nents set forth herein. Rather, these
enbodi ne{rlllgggesgrrﬁéﬁ‘}gg%(%}?ded so that this disclosure will be thorough and
conpl et eBestMiodu fiot Chniving awiithe Inv@tiplhe scope of the invention to those

skilied in the ar entihsention ol howbe deicribSa tubherufly ROEMGRer Witk (SRIGRET
to the accompanying drawings, in which preferred embodiments of the invention are
shown. This invention may, however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and complete, and will fully convey
20 the scope of the invention to those skilled in the art. Like numbers refer to like elements
throughout.

Referring initially to FIG. 1, a battery charging system 20 includes a portable
device 21 including a rechargeable battery 22 carried thereby, and a baitery charger 23 for
charging the rechargeable battery. An exemplary portable device suitable for use with the

25  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.

30 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




Referring initially to FIG 1, a battery charging system 20 includes a
portable device 21 including a rechargeable battery 22 carried thereby,
and a battery charger 23 for charging the rechargeable battery. An
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cor r espoddtigddeniic deloao Gerahlty spRikind, thdywriabletdebice 2t onll meludd conftok battery

charger 23 alsp illustratively incluydes. a chargjng.circuit connected to

the. Shar GENBOREETBRIEA Vg i oTioRs SSoh TS MBI RIoREor Sfe char ger

- connect ofyoafed Bang Bévtbid\@evides 8186 Includ® iRt ir@lir g3 8 1t iRerfidhg ROT t abl e
device 21 could be any one of a |aptop conputer, " personal digital

assi st anmiqr@mayessardhiwith a datelisen eable foramplep that etnectsihe pesathedevig a

rechar geahl e.batter More part{cularly, the battery charger 23 may

advan aggghgl}vsatggvmfngee%’ W?’Epuﬁ%jﬁerous types of portable devices and

rechar geabl e Bathgbf @&niple, @R portabls dewitd 2bmah bYOUEBIRPEBBIE @evice, and

PCT/ CA2004/ 000962 described further below Cenerally speaking, the portable

devi ce 2thedeyice parapeier2ZpHEBspunegtordathis gasedhe puerfask Arly $5M9%r i ous devi ce

functi Onﬁﬁfe %aﬁ%#d?%p@aﬁé&%ﬁ&?@s%ﬁé%ﬁ% higMB? R folsic sfj}@%’ﬂbé tp@ifst abl e devi ces

al so inc interfface circuitry 31 r Tntterfacing the mcroprocessor 21
W th a ddifferdntial data lomb Dd- anfl@)- deragrpiumerathoant witlomhest tlevicdhes widkheabl e device 5
W th host devjce.(e. ., .2 GO r). B f exanpl.e, the portable

devi Jc(g 2ipwﬁﬁdebyamwggﬂﬁ%ﬁegﬁ%g%ﬁ%%’eﬁﬁ%rfg(fehcémﬁl i3§éna§o fector 25 a
USB conngéfdin. signal bulfteding as tell bHsighd endlaion for dobvertiny differeiix sipalsitor m a

vari ety of operations such as connecting high or Iow]ogic_signals to the
di f f er enfi#taFigaals geognieblehy thﬁanqyapra%ﬁsméﬂeﬂﬁ%lﬂﬁ?eaw%Tw PEeTRCHSEIEL Y| ce, as
wll be | ' U0 L8 i interface
circuit répﬁ9%§gg‘?§§ﬂh€g§ Pt(};ra %g%%ﬁeg%n% uyguesralﬂﬁg as fr&ehﬁq Qgéé(ﬁg?vé n{}ﬁ

t r ansl| at ilenpproprigte norapdrienty inlitfefpertable deaices2 fead.,she wehaigtahlediaters22

recogni zabl e, by t 1 craprocessor 30, .and vice-versa. The i.nterface '
CErobp ¢ phes e hatale Gy R R uritte D) AP il BTl ne b BRBEERS G 11 om
the host sidRy @&hd £, difiRerR RREPRE2Ad EortRTBIRALRY SorifiguiatienPas} Bbhsed gavi ce 21
(e.g., the rechargeabl e battery 22 15 when the portable device is in a
char gi ngthepgepble devieq 21 dependieggpanthegiyerenpdicaliPnby t hose skilled in the
art, differeng J 6] : L oAl | be used
for' the port oRfLbRGReARYEE Y Blostit dRdbisloh ARTAOUE LB, T 27,
clarity efebanetgrchirgerdi3ng fortchergimpesetatle dedcasseliicinopardid inraef@darice withe case in
whi ch
20

D

the USB protocol and thus include a USB connector 25, as described above. However, it
will be understood by those of skill in the art that the battery charger 23 may be used with
numerous types of devices and operational protocols, such as those using serial or parallel
communications interfaces, etc. Moreover, it should also be noted that in some
embodiments the battery charger 23 may include multiple connectors 24 for different
25  types of device connectors 25. Thus, for example, the battery charger 23 could be used {o
charge both USB devices and those which communicate using a serial (or other)
communications interface.
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
30  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




the battery charger 23 is for charging portable devices which operate in
accordance with 20 the USB protocol and thus include a USB connector 25,
as descri bed above. However, it will be understood by those of skill in the
art that WMeE2CHERBE6y charger 23 may be used with nunePEUSAREREISH devi ces
and operational protocols, such as those using serial or parallel

communi cations interfaces, etc. Mreover, it should also be noted that in
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manuf act Bévides & for the coliolRAD® to initially place a logic high signal on both of the
20  differential D+ and D- data lines when the connectors 24, 25 are first connected. This is an
otherwise invalid USB enumeration state, but for an appropriately configured portable
device 21 this would indicate that the device has been connected to the battery charger 23.
As such, the portable device 21 may then suspend the normal USB enumeration operations
1t would otherwise use if connecting to a host device, for example, and instead enter a
25  charging mode.
An exemplary implementation of this approach will now be described in greater
detail. When the battery charger 23 is connected to the portable device 21, the controller
27 preferably provides an identification signal to 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
30 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




device type). Various approaches may be used for causing the portable
device 21 to identify its battery and device types. One particularly
advant ageous approach for USB conpatible devices is for the controller 27
to initiaVP2O5I038586 a | ogi ¢ hi gh signal on both of theP@U/CARMOMAH0RGt | al D+
and D- data lines when the connectors 24, 25 are first connected. This is
an otherwise invalid USB enuneration state, but for an appropriately
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devi ce 21@@1%%&&%&&(1 Lﬁestdm@oeﬁtmﬁwﬁﬁou& BRitiRg fetdwBeratib) @8d wathoudl ock 220.

The D+ and D- lines are conpared to a 2V reference, for exanple. The
control | ebemhmitectbﬁeﬂl@nawqdcstrzalmynwpﬁlby@aeiU@@sve%ﬁgwoamwa be¢ such as +5V

E)(_aferenceapptrgmgg&gyﬁlgs%theﬂhdthg}aﬂ_l ines. If the voltages on both the D+ and

It should be noted that the charger 23 may also serve as an interface to a host
20  device or hub (e.g., a personal computer (PC)) as well as a charging station in some
embodiments. In this case, the portable device 21 may still go through the enumeration
process. More particularly, if the portable device 21 detects the presence of a voltage on
the Vbus line (meaning the charger 23 is connected to the host device) and also determines
that the voltages on both the D+ and D- lines are not greater than 2V (Block 220), then the
25  portable device determines that a USB host or hub has been detected (Block 240). A
typical USB host or hub weakly holds its D+ and D- lines at zero volts when it is not
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
30  specification and/or communicate with the host device, thus conciuding 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




lines are greater than 2V, then the portable device 21 determnes that it
is not connected to a typical USB host or hub, and that the charger 23 has
i nstead been detected (Bl ock 230). 15 The portable device 21 is then ready
t o char geMhHEEI¥ry or ot herwi se use power provi ded PETELARE/O096E and
Gid lines (Block 260) wi thout waiting for enunmeration, and w thout being
limted by the power restrictions inposed by the USB specification, as w !l
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per for e ara;hefeﬁlfﬁrmmfferemtypdstofmght@ﬁes subj ect to the power restrictions
i nposed by the USB specification, as will be appreciated 8 WO 2005/ 078556
PCT/ CA2004/ 000962 by those of skill in the art. The enuneration process is
typically initiated r{ t Js€S approximtely
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types wil ve one or hore different pbrtable device gharging
par anet € Osercanehtdinfif @iANt battery| types 8#y simlprly ha#@ one or| nore
di f f er ept—battery-charging—paraneters—Iable1 prpvi-des—exenpla~H chargi ng
par anet ¢Fengigit current (mAj 750 350
Battery full (mA) 40 20
Battery full (V) 4.15 422
15

Table 2 — Exemplary Battery Charging Parameters

Battery Charging Parameter Battery Type #1 Battery Type #2
Max. Charge time (Hours) 4.0 8.0
Battery Capacity (mAh) 1000 2000

As may be seen from the tables, device type #1 can tolerate voltages as high as 6.0
V oras low as 4.0 V. That is, voltages outside this range could potentially damage the
20 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 0 5.25 V.




10 two different types of USB conpatible PDAs, while Table 2 provides
exenpl ary charging paraneters for two different types of PDA batteries.
Tabl e 1- Exenpl ary Device Chargi ng Paraneters Devi ce Charging

Par anet er B&\A00078386e #1Devi ce Type #2 Overvol t age |i m PCTAS0GE02E
Undervoltage |imt (V)4.04.8 Overcurrent limt (nmA) 800400 Constant current
(mA) 750350 Battery full (nmA) 4020 Battery full (V)4.154.22 15 Table 2 -
Exenpl ar';lheBaistaEma sGhifi @hingyeRarrand it dispaity betwebhdevipertgpEdl ang#e(iBat t ery
Type #1Battery #2 Max. Charge tinme (Hours)4.08.0 Battery Capacity
(mAh) 100%’90@6 Oﬁﬁi} be seen fromthe tables, device type #1 can tolerate

vol tages as Ml dlhaooic 361 Gitsd % oot dovs TBebe o 4Gl egag out si de

this range could ent i al ydarraet e 20 Interface’circuitry 31, as well
as ot hersignfiganhdamagedé a phsabbodavids of tpevi2dey applwﬁgcarcuexahﬁmltege osids ofdevi ce
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OVer cur r&ild dausd dantligs pathe byttd@ﬁtmmsap&ﬁcﬂime%ommwwﬁ&e bbthe., 800 mA
vs. 400 mA). Accordingly, arger_set up to charge a portable deV| ce of

type #1 blg d@&lﬁwpe%uagrthq $Wwwr¢§§@eﬁwc®bﬁ%tﬁ7ésﬁéwf@§mﬁf Thafpe #2 by
appl y' NGis 8 \Goef @ﬁﬂ%ﬁﬁh%@ﬁe&ﬁé&hgge&ée c ﬁﬂéclfb? nRANE AP R %P%?ﬁ js For

exanpl e, excee € maxi mum tery charge current cou ause dammge to
t he battsafwtoufhﬂschagerbwhmrmaymmthchye probl emati c where both portable

devi ce types se the sa f ce con r e. USB_connector).
Thattt 1 5 P’ (daieotsly el Laiin et s rrbREete doie 1S5 ePePRAL chos t hat
of the C]Bl@ﬁé]ﬂe[r blafterly Sas vafH e hAoUsedikdnSsedRBHGL h paribilaibaily Msf suport  ue. 10
Moreover, even if a charger detects the appropriate vaoltage |evel for

char gi ngveltagper qurient lgvelyimside thy acemptahie jangesdo e tyettlgby ousidedhaspove, a
particul gf dQ\%&I t%y #3798 exdBRY &‘hus, while the same battery type may fit in both device

types and have a suitable operating voltage for both, charging the battery at or near its
15  maximum charge limits could exceed the acceptable range for device type #2, as will be
appreciated by those skilled in the art. Of course, the opposite is also frue, namely that a
given portable device could support charging parameters that could damage a particular
battery type.
The battery charger 23 illustratively includes one or more memories 32 connected
20 tothe controller 27 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
25 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
30  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




voltage or current |evels inside the acceptable ranges for device type #1,
but outside those for device type #2, for exanple. Thus, while the sane
battery type may fit in both device types and have a suitable operating
vol t age fWP BBIMESSeharging the battery at or near its REI/GAIRHMIChar ge
limts could exceed the acceptable range for device type #2, as will be
appreci ated by those skilled in the art. O course, the opposite is also
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be sg)reﬁa%ﬂ’ggﬁ‘i {?58%3‘%229‘5}5'28‘? P{Pé"dc%g\wgée c&xgsggﬁﬁa&qfﬂq%&@yﬁwfxﬁ exanpl e,
di ff er engxagies tHefindiCadB3NgaPed ANEED b6 LUB)indieatst, aigshgh btHehsuitableor y duri ng
manuf acture of 25 the char(ger 23 for each device/battery type to be used

wi t h t heindisatorpeqouldpdsotigiused such aspadibledndieafors2 may be an” EEPROM for

exanpl e, whic g@é{_g rgi ng paraneters
to later be s gﬁg%ﬂﬁvgérezl?r?, a %@??&@Bm&@g‘ggg@@{ﬁ?ﬁ‘g{rﬁ elow. O course,
ot her nomivantagdousle l€aor oradosmlaad] the agpepriaterahniges moamaerbéordbed as wel | . The

h 3. k th i ce . battery. t k 30
bt upderiserheta, s S 1S PErsy 235 OF el S lomg Erafiopy SiRarBliasi Co.
Bl ock 42gevidesbterict that £8AbT Hlallfle Whetihe Bstta cirE235¢ BBl fadi@ed,Tor port abl e

device 21, at Block 43, letting it knowthat it (or the battery 22) is
unknown &¥#nPlhat cannot therefore cannot be performed. 10 WO 2005/ 078556
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i nclude an i connected he contr ol may be used
f or pr ovidisdatteryparanretdrsnopanatcadving p brarninieiedd sigmal fionathe porkabtendevice

devicel/ bgjte Yy O cqurse, if. the. tabl e device 23 includes its own
i ndi‘cat pﬁ,&ﬁ%%ﬁ?%’re’é@@@?, tﬁepgbaﬁagﬁrévig%% Wlsﬁrﬁﬁ%ﬂwc g%, such an error
i ndi cat i gflameteRYand,edpBAsvd 'retdivingah filaBkn ReviBE avdrdashabiforh e devi ce

i ndi cator (not shown). By way of exanple, the indicator 33 may be an LED

or LCD i eafitioderd7, saarltaidssighated lsaming medesignal thaidhe battorychasgard3 #illo be used,
such as audi bl e indi . i i | known to
t he cont Fe(‘):?é}g'lfe 85.?1.181' ?ﬁ ‘%’m&g/a?glgg:éan 5%5%8@% r‘%@a ﬁadg?f’%%\%%%élgﬂjﬁgoﬁgpr opriate
char gi ngimissidemifiestionfodicuit,for example.

20 Onge the controller 27 enters the learning mode, the microprocessor 30 of the

portable device 21 then communicates the appropriate charging parameters to the
controller, which it then stores in the memory 32, at Block 45. The newly learned charging
parameters are then available for use in charging the device and/or battery type, and these
device types will be recognized by the controller 27 thereafter, If a learning mode signal is
25  not received, the battery charger 23 wiil stop the charging process (Block 52).
If the device and battery types are recognized by the controller 27, it then selects
 actual charging parameters for charging the rechargeable battery 22 based upon a
comparison of the different charging parameters for the portable device 21 and battery 22,
at Block 46. More particularly, the controller 27 may select the actual charging parameters
30  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
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10 device/battery. This allows the charger 23 to be used with future
generations or nodels of devices/batteries that are not avail abl e when the
battery charger 23 is nmanufactured, for exanple. Mirre specifically, the
cont rol | eWORPOHEYSEnt er a | earni ng node for |earning t BET/4ARP04/000962

devi ce/ battery paraneters upon receiving a | earning node signal fromthe
portable device 15 21, at Block 44. For exanple, the portable device 21
may st or Bmittlse awrgingtime tonfgupisussyeterif theditery @spagediay rottreachedthevi ng an
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par anet epgediigon theexampddsipablided iRteinise i n charging the device and/or battery
type, and these device types will be recognized by the controller 27
thereafter. |90 heastval harspgpagmgies arp sstabished, thechansgetp themeausesther y

charger d3,%hd Lyl b @ﬁargéeﬁk %élﬁl?f»; ph %ﬁér#ﬁg%i??ﬁ@e achihl daRsifeVvi ce and
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char gi ngppametest &Blodkot?. Thaclhpirging tinmiv2échay igelabé a powertsapyly2? based upon a

' f the diff t charqi t for . th tabl e device 21
and tih « Bpploser for ponyeing b er R e i A PLPCouhio BEAPREMTES 27 may
sel ect t frrdfd Veltage Bavedupéh M8 aatiBlchhGingGh abastets \Puduise] thethargtfg one (or

ones) of the different portable device an battery chargin paraneters, at
Bl ock 46¢irquiiZfdqeedaot apdude anasyes Suply/ Esfmsnindaphodandits Forsxemblees | and

2, for e ' : ne r is bein
char ged, e E’c Bglgdra%?lﬁsetﬁggﬁf?%gggﬁ@% @%0%%9%@%‘2&&% %XZ%S%]?{ g%%‘g%Z limt )
t he char dévige wia the Visgs fines Mdreames thepover istprilyymap e taripd inod diffgenthas not

reached i he. Xi m char l.evel of 4.22 V for the deyigce. Simlarly, the
ool hoting Tt MR rOE R, Kotk e A el Fash o2 Bl BRIl Ui g
vol t age tgridstcBhfigdritond oBtire cﬁargﬁﬁ\éhﬁﬁ&?qs vAN &8 reaHh? BSardnd & thadelskiliedt ype nmay
support other values. Various other selections of limting 5 charging

par anet efsthepié bpssd spen egiverapplicstiose readi |y apparent to those of skill in
the art bas e’f‘hé’&%ﬂoflé}97%ﬂrrm§oec%u&r HY b&?ﬁl@&r\ﬂe@l to identify a battery charge

level of the battery 22 and use this information in establishing the actual charging
20  parameters. For example, the battery charge level may be communicated to the controller
27 by the microprocessor 30 along with the portable device and battery types {Block 41).
The battery charge level may also be sent to the controller 27 during charging, if desired,
to help determine when the battery 22 has reached its full charge. This could be done
automatically by the microprocessor 30 at predetermined intervals, or upon request by the
25  controller 27, for example. The controller 27 may élso determine when the battery 22 has
been fully charged based upon a charging parameter, e.g., a steady state current value
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
30 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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Once the actual charging paraneters are established, the charger 23 then
causes the charging circuit 26 to charge the battery 22 in accordance with
t hese actual charging paranmeters, at Block 47. The charging circuit 26 nmay
i ncl ude a%OARRYI78%pply or 10 transformer for converti n§CHEREIIMOVBEA ei t her
an AC or DC source to the appropriate charging voltage based upon the
actual charging paraneters. O course, the charging circuit 26 need not

i ncl ude actiopwesporsiNgh yhictermn sénsiitingy such ag limitimgdsthe charging vollage oesiamgmk.e, i n
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char gi ngtip peehargeleved being reapiieds dRipekShpparent to those skilled in the art

basecakb“pon a lﬁiia\‘.gdl}dﬁi&?w' %Bt@&acﬂ a%”e%ﬂé Es@hét%@ﬂ%ﬁfl% 1@3@@%?@\% e the

port abl e device to identify a battery charge Teve attery 22
and use tdunsctorfdonapilsocarycoashimidatisin signaldietwenibd conhrallgi2ignd thepar anet er s.

For exanple, the batter harge .l eyel may be comuni cajed.to the controller
07 by TP Foreetale. §6 SarGHst 4 Y Sore RO B GRDPL eGP A ¢ or y
types (Bihegimddifferenfilissidial iR YOG MAEMcRYSS tHERKardbfnRQtc¥2al Int 0 t he

control ler 27 during charging, if desired, to help determ ne when the

batt ery pPartieida, the semewmicatiors signals maygelatetnoge eouptg chaggperametardnat i cal |y
by t i ' ' st by the
5% cof v i 20 R Ner 37 uiky BN EALTLOE S o Rt Pt RrkceBhor BORLABEIES! DY

t he bat t gpys @& tisshosbdewivefingtdad of,lvr higadilitiaste ddavadeadingodhargiyigaryetaset er
e.g., a tead\éﬁ tate current value which indicates when a battery has been
conpl et ef"PIREAYEGTVIPSENERSPe. In addition, the controller 27 may al so

moni tor the COREGIROME doRfiblraiéh 416 SRMAGRe Shardel 86:EHeBt8r 24 foQarrfUr i Ng char gi ng
of the battery 22, at Bl ock 50. y of exanple, such 30 Charging errors

may i ncl cfempRieations siandeeb%mna@@pémvgdaﬁ devine21 and &re host deviver mothesnt )
I ne . Ui, ; |
conti%l | Bpras e BT Sk STAS TR hhe b ARARMUGHEG) KRUBMER L 2% na/r

an i ndi cpéreiblenfevice@1 pocdrambicatel anithaiee bk) devperwidRtieis being chargéthMyisng error.
The controller 27 al so_ take corrective 12 WD 2005/ 07855 .
PCT/ CA208380m 98 I3y s ReFIGuEEly shwaniagepys fonpottableevicghich i%ﬁ?géu“éiﬁs s

11 ust ragt aaiey Eaun oal Y SRfhaBly Vatphainich Rbical] Fanat ispan oAl 2
char gi ngbwtdhgyi alsedspioalty need tpsyndeverzetalenias wentactoersait, end sthehdaggwith aaxi num
¢ harzgd ngc:omputer, as will be appreciated by those of skili in the art.
A battery charging method aspect of the invention for a rechargeable battery 22
carried by a portable device 21 includes coupling a device connector 25 of the portable
device to a corresponding charger connector 24, and connecting a charging circuit 26 to
the charger connector. The method may further include causing the portable device 21 to
25  identify its corresponding portable device type and its corresponding rechargeable battery
type from among a plurality of different portable device types and different battery types,
and causing the charging circuit 26 to charge the rechargeable battery 22 based thereon, as
previously described above. Additional method aspects will be readily apparent to those
skilled in the art based upon the foregoing description and will therefore not be discussed

30  further herein.
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time or charge | evel being reached, at Block 53. 5 In accordance with

anot her advant ageous aspect of the invention, the charger connector 24 may
al so carry comuni cati ons signals between the controller 27 and the host
devi ce. I%pz@@?é?ﬁﬁﬁfe the controller 27 may conmuni cat BCRCARMEIR0st devi ce
over the sane differential signal lines D+, D connected to the charger
connector 24. In particular, the comunications signals may relate to one
or nore charging paraneters. 10 ThEXAMPLEhe controller 27 may downl oad

char gi ng par ang ters for wn device/b es f t devi ce
et daaor ™ orTii sk SRS R BN EE R Sk B Ted [ABUE-CRL,

portabl e dewae@ashddsﬁgazbwe%eyﬁa‘ardcmosmaﬁtatttﬁut(aeﬂté 00T hetsuth gevid | ows t he
charger connector 24 to Cah@é communi cations signals between the portable

devi ce 21shaver is Adisplgy d 6¢fb which is praforbles fulligmaphisn @thertm@ﬁswéwp@thar ger 23
h 21
T £ By AR AT ek s AL B8 hahagey! oo

ar r angene hbusirgyl 208 atplhllst:bmplécblfeltweeadheekuyhmd) L4$00f a0l thgeadispddyl kﬁOtI.elthec es s uch as
PDAs. This is becaus PDAs h}ﬁonl havebf{)(?rtab bat t r|
typi cal | yPPéEﬁﬁtnEéleYIE"g 0copizoig ihg opF B‘m ofyy 1§11H@S/ ";ﬁ S qvf'/fa eed to

synchroni ggerathhUrdR motiRHeRed lﬂiﬁnﬁi‘rlaspoﬁsEQO %ttiﬁfon%k@ys%ttﬁblé beled conput er,
as wll be appreciated by those of skill in the art.” A battery chargi ng

met hod aspé@bytthe vsge i nvention for a rechar geabl e battery 22 carried by a

Rortabhe devi o2 E A8 Ras R BblARe3 BRI 5 SAONEELObe AL shdie portabl e

device'to a correspon onnec donnect I'ng a charging
circuit 26hetpes (1ﬁdllgllmg‘:ﬂﬁrg£rell h@mﬁmcmreghehafﬁéybﬁﬂdmw1ﬁcltidehﬁgodencl ude N
causing t able device 21 to_25 identify its correspon |ng portabl e
devi ce tyﬁéecélﬁﬂa‘f’lf ore Pt@%tﬂtﬂ?tﬁg@@tﬂf&tﬁ@%}n@bsat%wwf df rom anmong a
pluralityaf hgﬁ)télg{yent portabl e device types and different battery types,
and causi ng the charging circuit 26 to charge the rechargeable battery 22
based t hereon, heasldltpnéwgomstcyssmmvmb&ﬂﬂabtbmamaﬂﬂm inphilé deveaeH@B0 arspect s

oo o SRS AIRBRAL 10, 5 RapA] L b b5 bR PP S,
herein. 1@@&&9&5&6&&55&%&11@@@&&&9@9}6&1 60NRA the disglapileep, atmgt o FI G 5,
an exenpl ar% portabl e or bile d O illustratively |ncI udes a

housi ng 120 other KppHeHPH d@ae@ 196% 138.0 aa%end 120; ssavellpgmempredeyifeput  devi ce
1160, 1180 and various other device subsystems 1201. The mobile device 1000 is

preferably a two-way RF communications device having voice and data communications
20  capabilities. In addition, the mobile device 1000 preferably has the capability to
communicate with other computer systems via the Intemnet.

Oberating system software executed by the processing device 1800 is preferably
stored in a persistent store, such as the flash memory 1160, but may be stored in other
types of memory devices, such as a read only memory (ROM) or similar storage element.

25  In addition, system sofiware, specific device applications, or parts thereof, may be
temporarily loaded into a volatile store, such as the random 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, enabies

30  execution of seftware 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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shown is a display 1600, which is preferably a full graphic LCD. O her
types of output 5 devices may alternatively be utilized. A processing
device 1800 is contained within the housing 1200 and is coupl ed between the
keyboar d WEP8O4HESFhe di spl ay 1600. The processing de¥CHEAIRHOP8SENt ol s
the operation of the display 1600, as well as the overall operation of the
nobi | e device 1000, in response to actuation of keys on the keyboard 1400
by the uietplledidurifigendnofestung The P0Mrnprefreatdy cagbleed oxganizingahd yanagingray t ake

on ot her ,sizes an shapes (incl udin | anghel | .housi n tructur . The
coyboar dat S an s AT aleh X el Snor BIE Gpoop e heiad i T8 e e
for swi t piM agpiRefisyei Alsb @idferabll ipaBebf sbitli®PRRINYcIhg Hata {tBmadidiat i on to the
processi ng device 1800, other parts of the nobile device 1000 are 15 shown

schermt | WEFl§s nefvark 405 Prefrrably, the Sl dletadtemsrae saandasslyinfeeratsdy st em 1001; a

shortes r IEWH{H | s‘%{é}\ﬂ&% : 00 and the
di splsay %@8@?&2 ong %ﬁ{eﬁ@%tﬁ%?ﬁ?ﬁ%ut out gﬁ?i ?fgtg!&%g&s%g%%%élow, 1100 and
1120; ascomskspondmgriamitegmstbored asasscbibél] witlB o hastdompuiteaystent her devi ce

subsystens 12Q1. The nobil e, dev.icge.logao i S cgref erably .a two-way RF
conmmuni cat i on'sCTHEYICEH ctipng-dneluding data and voies ComMMYnieaigns 280 capabi | i ti es.

I n addi tb@mmkmﬁum%?iem@cdiﬁﬁhﬁsaﬁ%ﬁ%wyseéﬁ!mcﬁl,xn stbliahfoRpRRelshéry. tO

comuni cate with other conputer systens via the Internet. erating system
sof t war eraggeeqmaunipifions subsysemsBiergmupicetionssobsystemplidl dachisleya stored in a

Per 16" ehbeiobAsB, SR 150, AR FHRE X AR s TR Sy shafige) [ Ot her
types of nenbry devices, such’'as a read only nenory or srm’lar
st orage theeomniunic2Gorssubsysiicin 01 aby siichudes @ ptoseysing nsqaiatd, kuch ad @ digital

applicati,ons, or parts.t eof y he t orarily loaded into a volatile
store, si}E‘FfﬁB’?CFﬁgr @%ﬁi’dag‘g{;%‘égmﬁ‘ﬁﬁtﬁr%% 1‘%’}8_ he snegffidrsiEatidons signal s
recei vediplerhSiRatiRRIf R @8 GfcaiBYs Rb§RtAL160195 85ehdent Bfor3M 1180. The

processing device 1800, in addition to its operati ng@diyst em functions,
enabl es c@EnwMetions peiwerk wofhickthe mappe devied QY isBBodedio@pRtatsnFethe devi ce

1000, A BrCHRL ST deRE! 10 mARRLLSCH EORRLADAlon QLA R Gesflifd o

operdti ons, “such as ce conmuni catr ons may be
I nst al | et aperatdweithl eheiMebitl 0 Thit TAC™ oG eHepdl Pucket Rhdio Sddidei(GPRSR per sonal

i nformati opn_nmanager (PIM application may be 14 WO 2005/ 078556
PCT/ CA200@P geommunications networks, and also designed to operate with any of a variety
of voice communications networks, such as AMPS, TDMA, CDMA, PCS, GSM, etc.
Other types of data and voice networks, both separate and integrated, may also be utilized
20  with the mobile device 1000.

Network access requirements vary depending upon the type of communication
system. For example, in the Mobitex and DataT AC networks, mobile devices are |
registered on the network using a unique personal identification number or PIN associated
with each device. In GPRS networks, however, network access is associated with a

25  subscriber or user of a device. A GPRS device therefore requires a subscriber identity
module, 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

30 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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i nstall ed during manufacture. The PIMis preferably capable of organi zing
and managing data itens, such as e-mail, cal endar events, voice mails,
appointnments, and task items. The PIMapplication is also preferably
capabl e oWOSPMBoand receiving data items via a wir BEEEA20040008¢2% 1401.
Preferably, the PIMdata itens are seam essly integrated, 5 synchronized
and updated via the wireless network 1401 wth the device user's

cor r espodamaodglatian and dendingtlpasimidar eanged sighalsitode transmited to thomptwods  syst em

Commruni catd,on functions, including da nd vQj 0 ni cation are
per f or rre@iqlrﬁr%ﬂé’ ﬁesﬁ‘iig(ré‘@owgﬁfltfgﬁ‘gﬂ%mé@gyglﬂee]ﬁ*#gg%@, aq’gtéﬁe FLEPORA ¢ hr ough
t he shor{othé engmita@TERM oz Aldial® abalbs ¥shveSion] ReqiEcAbT R tsrAtIsRASHBHASY St em
1001 includes a 10 receiver 1500, a transmtter 1520, and one or nore

ant ennasanBAatioantyppsmisaiop drithe communicsoncrsionki 1481 (esmstveonkss yiteen 1001

al so d ”C%I’SQ&% lgﬁ?grocessi ng nodul e, such as a digital signal processor
(DSP) 1580, ocal oscillators (LGOs) 1601. The specific design and

i npl enent at i clin adflitivh & provessing cammansationd sigahiethd DSP 1580 pepiladfnt upon t he

comuni cati ons,. networ k jn which the nobj evice 1000 is j.nfended to
operat e. CWPPE%CH%%%F%{,S%Q aﬁ%ﬁﬁelt@“ﬂ’é’W’égzﬁOg@ pr%n%q“ﬁd’@p‘ée‘jtc%mm ni cations
subsyst eggrfiMicARas SiBRMs inltRe RBEVA IS0 AN i fid N5 @A Vbe RelBvdHCTM or

General Packet Radio Service (GPRS) nobile data conmuni cati ons networKks,

and al socandrellechthioush apjomatie gaipicenirad glgoothms impldmenied intheRYRES8ormuni cat i ons
net ks, suc 5 ﬁhl\éll?‘ﬁf DI %p%é& ) r f data and
VoI \(,:\'gd net wor k@,aaﬁg% selﬁ)%r are on ’Frﬁ&%reg%’ Smﬁa:g 3 g(;)(P gssu%gi)?‘ﬁxz’%d 20 with

t he nobi pagediewnivad,idPldcessiad byothk cammeaivatica subsysemt 100y aind/isdguetockheg upon t he
type of conmmuni cat.io system, For. exanple, [n the i tex and .Dat aTAC
net wor ksprowwsééﬁewf@&ﬁ% @cewgﬁlgr{aéfsgﬁenoﬂ#{wr?f@ﬁ% B therpgSEigini que
per sonal g&wel@Nigod rrahionipuliy B disPlay 609, BSAREARVEY to WirhdbtR@GhxiaM #g. | n GPRS

net wor ks, however, network access Is associated™wth a 25 subscriber or
user of deviendi60. A dedrRserimey slso compast dete itemguiuck s ermailmsssagbw usinglent i ty
nmod , I [ a Sh. N der e, on a GPRS
net \#ofk &%%a}rﬁe%@p%g@ﬁnsec{tn?ve\ocgﬁerraggiilh%r a ﬁ%ﬂc%lrﬁgt F%tg ?‘golrgl%ﬁrgt%dur es have
been conpckérathitch ethimbiwheeldenvdoar otidd Gypray g devadtd ThechptReddararuni cat i ons
signals gver the &gm‘runi,caé i on network 1401. Signals received fromthe
conmuni cHENHREY Hiep Re frnspaitied ovsp theyeopppmigstignsnetyerkd 49l wathsyt ed to the

recei ver od@QniciMons luRyQuh 9661.f or signal anplification, frequency down
conversion, filtering, channel selection, etc., and may al so provide

anal og to di gintatoiceonevengictionsmedey gvarall dpagitical of thendexics isorubstnttally r ecei ved

stg nzad similar to the data communications mode, except that received signals are output to a

speaker 1100, and signals for transmission are generated by a microphone 1120.

Alternative voice or audio I/O subsystems, such as a voice message recording subsystem,

may also be implemented on the device 1000. In addition, the display 1600 may also be

utilized in voice communications mode, for example to display the identity of a calling
25  party, the duration of a voice call, or other voice call related information.

The short-range communications subsystem enables communication between the
mobile device 1000 and other proximate systems or devices, which need not necessarily
be similar devices. For example, the short-range communications subsystem may include
an infrared device and associated circuits and components, or a Bluetooth™

30  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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allows the DSP 1580 to perform nore conpl ex comuni cations functions, such
as 15 WO 2005/ 078556 PCT/ CA20041000962 denodul ati on and decoding. In a
simlar manner, signals to be transmtted to the network 1401 are
processed“T%m$$”ﬁﬁgulated and encoded) by the DSP 1580PGH&§AZI040¢0%En
provided to the transmtter 1520 for digital to anal og conversion,
frequency up conversion, filtering, anplification and transm ssion to the
conmuni cddscrapiions ewiothk assddidted drawnegswhhdrefprey itds tinterstdodahatdimiave®iétis | n
addition t rocessi ng conmuni cat.i on i gnal s, .,t.he DSP 1580 ovi des for
control ’Eﬂt?‘f ﬁ%ﬁmﬁ%cg{og% stg]gg eH‘??aalFf?E Stqisggpasﬁ‘%ﬂa{l%ﬁ’aﬁgﬁ ficggns 8% ol e, gai ns
appl i ed &fibodiREATIatE GRbddRA %o B¢ MRS WithihiKe Jc8FESMBE apifeRfededdimbr ansmi tt er
1520 may_ be adaptively controlled through automatic gain control

al gorit I li the DSP 1580. 10 In a data conmuni cati ons node, a
received sig , a.te o) is processed
by tﬁ% connu2?%3¥§%ﬁ§n§%%§§%vgﬁ?%géﬁﬁgﬁaﬂﬁgﬁgﬁgﬁfﬁggmﬁﬂgghgggg%ssing devi ce
1800. Thelatelanétheads. si gnal is then further processed by the processing
device 1800 for an output to the display 1600, or alternatively to sone
other auxiliary 1/0 device 1060. A device user may al so conpose data
itenms, such as e-mail nessages, using 15 the keyboard 1400 and/or sone

ot her auxiliary 1/0 device 1060, such as a touchpad, a rocker switch, a

t hunb- wheel , or sonme other type of input device. The conposed data itens
may then be transmtted over the conmunications network 1401 via the
communi cati ons subsystem 1001. In a voice communi cations node, overal
operation of the device is substantially 20 simlar to the data
comuni 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 I/O subsystens, such as a voi ce nessage
recordi ng subsystem nay al so be inplenmented on the device 1000. In
addition, the display 1600 nay also be wutilized in voice conmunications
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 conmuni cati on between t he
nobi | e devi ce 1000 and ot her proximte systens or devices, which need not
necessarily be sim/lar devices. For. exanple, the short-range
comuni cati ons subsystem may include an infrared device and associ at ed
circuits and conponents, or a Bl uetoothTM
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30 conmmuni cations nodule to provide for comunication with
simlarly-enabl ed systens and devices. Many nodificati ons and ot her

enbodi nents of the invention will cone to the mnd of one skilled in the

art havi nfAH8WERStit of the teachings presented in tRETICH2YEPHE 16 WO
2005/ 078556 PCTI CA2004/ 000962 descri ptions and the associ ated draw ngs.
Therefore, it is understood that the inventionis not to be limted to the
speci fi c TEADWHEOHIS GIsAIMEDJS: and t hat nodifications and enbodi nents are
intended to be included within the scope of the appended cl ai ns.

I ndustrial Applicability 5 The present invention is directed at battery
chargersifor AW®attalylchardendofisisiagd rel ated nmethods. 17 WO 2005/ 078556

PCT/ CA2004/ 000962 THAT WHICH IS CLAIMED IS: | A battery charger conpri sing:
a char ger conﬁé@ﬁﬁ”ﬂ@eﬁ@fwoéﬁleﬂ@acmp@ﬁmﬂﬂﬁvwcw@éogﬁ)nnect or of a

5 portab | I | [V, I devi ce and
re(F:)haEt? gegﬁ%?y%egﬁe%ﬁ%%ﬂ%c @B@@ﬁ%@@}?@ﬁ%ﬁéﬁlgd%v&?ét %@Irg&é}ﬁf‘i}%g type and a
r_efc]tlar gebitteey m:h}respyctﬁx_ylpéxaviaga(poftaiilede‘_tife?bypa\hﬂdm rfet:hmng@blerb@mgyamel lﬁr ality of
Ciroul © EBRTEER Blre0 A SRR BBIArR Sk AL Rert eRHDIEGHPE DR 8K o1 connect ed

to said gifpr@ebafPPRped;or and said charging circuit for causing a portable

devi ce connected to 'Said charger connector to identify its correspondi ng
portabl e devi @ehargipg ciagnit qonmeaiask to said shaigerroneestnay wlabl e battery type, and

for usi ng sai ' I T G . . attery based
therggn. i's Zgh%hugﬂgg{o?jg%e&c'hasglégb%r%ﬂg‘:;%&f& aﬁ%}?gﬁn%’g? ﬁg‘%ﬁ%’? portabl e
devi ce t yasmghmpoetable devieasdnnegied i shidasherper qanhtadd te idbavificies hRsppndigg
parameter; wherein different battery types ave at |east one different
battery ERAFR w%m@ﬁéﬁwa?ﬁaowﬁgg eclireable Kebrmr b, ahd LepoBie s | oast
one act uebargi!age&&&&oaﬁ&g%&%écﬁa%eﬁﬂe%%rystea%%hgeabl e battery based upon

a conparison of the at "I east one different portable device charging
paraneter and at |east 20 one different battery chargi ng paraneter.

i5 2 The battery charger of Claim 1 wherein different portable device types have at
least one different portable device charging parameter; wherein different battery types
have at least one different battery charging parameter; and wherein said controller selects
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

20  one different battery charging parameter.

3. The battery charger of Claim 2 wherein said controller selects the at 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.

25
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.

30 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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3. The battery charger of G aim2 wherein said controller selects the at

| east one actual charging paraneter based upon a limting one of the at

| east one_different portable device charging parameter and the at |east
one diffel"™YYP8ry charging paraneter. 25 4. The baPEFPNOMANE: of
Claim2 wherein said controller ftirther causes the portable device to
identify a battery charge |l evel; and wherein said controller further

sel ect s 6.he afhe Hatserytchanger efdtlaal 2 Girthencongprisangaatridagrond awowryipomettee battery
charge level.. 30.5. .The battery char of, Clai.m.2.wherein said controller
enters at°|88‘é‘r°ﬂf“ﬁ%}‘%ﬁl§?ié?‘1“8# thy aéi?aﬁﬁ ?{’ﬁ%l%hﬂe%poftggg fie‘ﬂ??e‘%arlgﬂgel?aéﬂ?etﬁror tabl e
devi ce ogndapd higelét Glvadigerdst agedRheneiaimetérecel vi ng a | earni ng node si gnal
therefrom 18 WD 2005/ 078556 PCT/ 4/ 000962 6. The battery charger of
Claim 2 further conprising at |east one nenory connected to said

control | @r f I . i : j char gi ng
par arrsgt e?' agfdh %@Eﬂg{& ,f“gglg?fq%lﬁ%? gi F%{r}l:tﬁgh'rblg‘ﬁi g%acgﬁg{:%? gggﬁwggng{ er. 5 7.
The bat t emyprisheatdenst afe oflaaioltage pateietérna tireenaparhaest, amheclaegingtimehar gi ng
parameter conprises at |east one of a voltage paraneter, a current
paranmeter, and a charging tinme. 8. The battery charger of Caim1l wherein
sai d congr ol | Bie HattblyiBbrgRf SVCIGRS1 MReRiif Ald contrBfi@!furier bRRIREGwh 8Rbe devi ce
based upon an unknown portable device type or rechargeable 10 battery
type. 9. sigietathe pertapledeyicpdasasiupon ah pnknowreposiable dayiee tyon or whhasgeahisni t or s
sai h J ircuit to detect a charging error during charging of the
recﬂlaofggﬁa%qegg%‘fgtery. 15 10. The battery charger of Caim9 further
conprising an indicator connected to said controller for providing an

error indicatjon upon_detectin he at | east ope chargin rror. 11. The
battery gharg er]?ﬂtg@lcgﬁli&eﬂ°éd:1'é%éif?’ Lo %"E@ﬂ"r&%@g“tsé Earries
comuni Catdu@ns astb@R@har SNRF turk it A (Re fRNdreQbRWAG&yhOSt devi ce
connect ed tuhereto. 20 Jgfg%t The ltl)a%%‘cehra%lc%?r geer ofg% aim e;:irywherei n said
charger connector also carries conmunications signals between said

contyol | a t -devi n thereto. . T .ahar ger of
d ai 12?Q/Vner eieﬁ)atl{t%‘i c(]:1 gr il (?]tlec(:ilg.{[?rll g%%hg?aoﬁna? %S?&rgeﬁné%‘iiczt‘t%p%{lﬁ &%ﬁ%’éaa@t one

char gi ngcqntolleefoeprovitithg ahegrob aidicatiyn apvar deescting thelatliesst dbnaigrging egad d char ger
connect or COITpI‘i sSes a

11.  The battery charger of Claim 1 wherein said charger connector also carries

communications signals between the portable device and a host device connected thereto.
20

12.  The battery charger of Claim 1 wherein said charger connector also carries

communications signals between said controller and a host device connected thereto.

13.  The battery charger of Claim 12 wherein the communications signals relate to at

25  least one charging parameter.

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

universal serial bus (USB) connector.
30 15, Abattery 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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uni versal serial bus (USB) connector. 30 15. A battery chargi ng system
conprising: a portable device conprising a device connector and including a
rechargeaple battery, the portable device and rechargeabl e battery each
respect f U2 UPHY a portable 19 WO 2005/ 078556 PCT/ CROBEAPBHBWESE 5 10
device type and a rechargeable battery type associated therewith from anong
a plurality of different portable device types and different batter

types: affyics tﬁ%&wwe@ﬁaﬂeawbe%ﬁﬁsmiaﬁﬁgc@eémwh@@ﬁﬁg@ps@p!%alﬂéoeoﬁm ed

to said gﬁ@fé}&gp&gggmgggt)g,egmlefg}eﬁgoaqtieﬁqﬁég;C nnected to said charger

connector, and a controller connected to"s arger connector and said
chargi ng ci rebdttery drargeacanpriginghe portabl e device to identify its

correspondi ng portable evice type and it orrespondi ng rechar geabl e
battery type, and for &% ﬁréeﬁcé’ngé‘ﬁ%rtgﬁ&c&‘ilﬂiﬁﬁ isf‘@dlnglc? 8 BfiEaPye the

rechay geabl e battery bashgrgidghticeR Bonnkbted fo A §iRFIer EfeGbR@ndret hod for a
rechargeabl e battery carried by a portable device, the portable device and

rechargeabl e battery edcenirellsssemregied jo said ehagges comestabind saidgherging ype and a

rechar geabl e battef: i et f: ity of 15
different portabl e({l g{t/?‘égga§yg;g%&tg@%&;&g&gg{}ﬁg@ﬂ? pgs?gk’ﬁ%mrféet hod
conprising: coupldenge éypdaud e corosspeding recliargdablepati¢rgbype, sehMfoce to a
correspondi ng charger. connect.or;. connecting a charging circuitf to the

char ger connect or ; 4708 ¥ @f%@ﬁé"%‘%ﬁgﬂg‘é & %ﬂgﬁtﬁm’ its
corrgspondi ng por tgkls, device type and 20 its correspondi ng rechargeabl e
battery type via the charger connector, and causing the charging circuit
to charge the rechargeabl e battery based thereon. 17. The method of Caim

16 wherejin diif T E=Yel Rt I - ] t i.fLferent
port abl eigevi éggéﬁg%gﬁglé%par ar(rieq?%% fe%&%é%@?enﬂyﬁfcﬁnggﬁ ?’33410?‘3@5 dt%’ééés have at
| east 25thempertablé leviendnd bexhtgesble batteny eayhpespastiillyhaviagd pbaskléidevieeonpr i si ng

et e S T B BRAATELSS whe R P
15  different portable device types and different battery types, the method comprising:
coupling a device connector of the portable device to a corresponding charger
connector;
connecting a charging circuit to the charger connector; and
causing the portable device to identify its corresponding portable device type and
20 its corresponding rechargeable battery type via the charger connector, and causing the

charging circuit to charge the rechargeable battery based thereon.

17.  The method of Claim 16 wherein different portable device types have at least one
different portable device charging parameter; wherein different battery types have at least

25  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.

30 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.
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the at | east one different portable device charging paraneter and at | east
one different battery charging paraneter. 30 18. The met hod of C aim 16
wherein the at | east one actual chargi ng paraneter rises at | east one
of a vol t W9 8Bt er, a current parameter, and a cha? T/R42000A8096220 WO
2005/ 078556 PCUCA2004/ 000962 19. The nethod of Claim 16 further conprising
providin? an error signal to the portable device based upon an unknown
por t abl el%evi B methed of Claise hafugtantausisingargvidipg en ey signgktoriBe hod of C ai m

16 furth I: cir

char gi ng&gfar%%[g% (élfﬁ“r% PQs%d Sﬂ ‘Iirpmg’fv{“? ﬁré%rigé%ar gé%eb?rcfg‘lé‘g’{4"§?‘§§a%?y F}%%e met hod
of Claim 16 wherein the charger connector also carries conmmunications
signal s between the apl ce and, a host device cpnnected thereto. |o
22" The 9t hotPegetbedorh g iﬁa&%ﬁwwsmm@me&m BESHEHAPE iSes a

Uni Ve Safietect § ch@binB Yot HrR hARRRUrWe rediargeable battery.

21.  The method of Claim 16 wherein the charger connector also carries

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

10 22,  The method of Claim 16 wherein the charger connector comprises a universal

serial bus (USB) connector.
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