1 METHOD AND APPARATUS FOR PONER MANAGEMENT I N AN ELECTRONIC DEVICE 5

[ 0001] The present application relates generally to el ectronic devices and
nore particularly relates to a method and el ectroni c device for power
managenent in an electronic device, such as a nulti-function portable

el ectronic device that includes a camera flash or the |ike. 10 [0002]

El ectroni c devices continue to get smallgr and incorporate nore functions.
It is well known to incorporate the functions of a traditional personal
digital assistant ("PDA") wth wireless email capability into a single

device, the BjpakRss Amwwmﬁﬁe Pemfowm MaANAGEMEN Vi 2N BIGEcfRORMAR bei ng

an exanpl e of such a device. s al speifggn to  incorporate wrel ess

voi ce functionality, nusic and vi deo players into such devices. 15

I ncreasingly, caneras are being incorporated into such devices. [0003] Wth
I ntegration, so too cones increased device conplexity. Power managenent in
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are needed to optimze battery use. 0004] However, power managenent in

such devi c&8mefg flashpedbglikguch | rrproverrent One part i cul ar vexing problem
is the canera flash. Wen the battery is low, or cold, the battery ESR may
be too hlghto support a canera flash. The ca raflash I S L(]:]h drarn on
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those battery capacity |evels his can be an effective approach for
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20  sophisticated power management techniques are needed to optimize battery use.

[0004] However, power management in such devices still needs much improvement.
One particular vexing problem is the camera flash. When the battery is low, or cold, the
battery ESR may be too high to support a2 camera flash. The camera flash is a high drain
on the battery for a long period of time. It is not uncommon for a camera flash to draw up

25  to about one ampere (Amp) of power from the battery for up to about eighty milliseconds
(ms). This draw can cause battery “droop”. In such cases the battery droop may be such
to trip battery supervisory circuits, causing the handset to reset or go into sleep mode.

This can be a frustrating experience for the user.

[0005] One approach to try and address this problem is to map known levels of

30 Dbattery capacity and voltage into tables that are associated with events that should occur
at those battery capacity levels. This can be an effective approach for components that
draw relatively small or steady amounts of power. However, for a flash or other high-
intensity component, a large margin of battery reserve is needed as the momentary
conditions of a battery that can withstand such a high-intensity burst can vary.

35  Accordingly this approach is not a satisfactory option for at least some situations.



2 [0005a] US-A-5963255 describes a system and net hod for nmanagi ng
utilization of a battery, particularly in the context of a digital canera.
The canera is configured to nonitor the voltage |level of the canera, and,
if the voltage falls below a predeterm ned threshold, then the power
manager configures the canera into a | ower power consunption state. 5 The
use of nultiple power consunption states2does not address the problemthat
can be caused by a flash or other high-intensity conponent whereby a | arge

e oman; 1000e8] Y. A 8685068 BN J SRR and AGuibhiror flhaae fipheirBrae, oo

t he nonent ons of t battery vary 0 [0 A- 5845142
descri bes aat:b@mm:marbfrlnﬂmmorﬁMDfhdtgitalqamﬁgar@em@mﬁga fsmonflweé@@pnlmj t he

power that yis, cnt%tagre&%l]r ‘?E%rﬁ%ladg,qé I'ﬂge%i&%%ﬁle A W 9 Breddidh é?ﬁﬂll‘é%h%ler

measuring curren tery capaci onmuni cat 1 on
al | owed or thesuibp peweeranagss donfigurérthe semersintaod lora@mcwarrﬁpnsh@pmmﬂme of

rest duak, bahLSEY of ARGl over S0A rotbfisBicl AR aBgH0E e 9bBRC A bae

probl emt hat "can tensity conponent
wher eby a lcavsgs byea tash Qrfoﬂtfathmﬂytanelwmqmyt wl@erehxeééme mangin @f battesul t to

det er mi ne, 5%,%5%52m?g%@&@é%aﬁg'amléditqgﬂeféf hBEa PRk i e A eonditi MO the

US- A- 42906 es an arat us ec’kl ng the ope atlonal status of
an el ectr batteryyernobe unit's battery under |oad conditions. The intent in
this disclosure is to 20 ultimately provide an indicator that provides a

visual indication of the charge condition of the battery. Again, it does
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fall below the predefined threshold; 3
[0005¢] US-A-4290677 describes an apparatus for checking the operational status of an

electronic strobe unit's battery under load conditions. The intent in this disclosure is to

20 ultimately provide an indicator that provides a visual indication of the charge condition of
the battery. Again, it does not address the problem that can be caused by a flash or other
high-intensity component whereby a large margin of battery reserve may be needed, and

difficult to determine, as the momentary conditions of the battery vary.

25
GENERAL

[0006] An aspect of the present invention provides a method of power management in an
electronic device having a supervisor circuit for disabling all or a portion of functions of
30 the device if a first level of power to the device falls below a predefined threshold, the

method comprising:
receiving a request for a function to be performed by the electronic device;

performing a pre-function test; the pre-function test based on the function and
selected to consume less power than the function and also selected to not cause the level

35 of power to fall below the predefined threshold,;



determ ning a second | evel of power to the device as a consequence of
performng the pre-function test; and, if the second | evel of power neets
at | east one predefined criterion, preventing the device from perform ng
the function and otherw se permtting the device to performb5 the function.
[ 0007] The function can be a canera flash. The flash can be activated
according to the function for a period @f about eighty mlliseconds and
can draw current of about one anpere The flash can be activated according
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wth prevepénfmrmlmmmeqbw-fmtlénmst;pedform ng the function, the nethod can
generate an out put signal fromthe device, such as on jthe di splay of the
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provided via a rec ar tery, suc batter

housed % t Herfubttionel ectroni ¢ device. 15 [0010] The first Ievel and the
second | evel of power can be neasured using one or nore of battery
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measuri ng eve per ormng the pre-function test. 20
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The determning ste se capturing a tinme varying profile of one
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function. I nction 1s canera flash used at 30 power then the
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that i $5gr $&181 The fiesh levpleans tbel se@andi 1B\l Of PAVAIFEN deATRASYTSCK N0 ¢neRhT e

predet erm va‘gatféﬂj gatagbdbagér@amaéﬂa@e Betdty SRR Q@ﬁeszr%ﬁi@.tanbé‘ @diiteMor ds
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temperature.

[0011] The determining step of the method can include measuring the battery level after

performing the pre-function test.

20  [0012] The determining step of the method can include measuring the battery level once

before and once after performing the pre-function test.

[0012a] The determining step may comprise capturing a time varying profile of one or
more parameters indicative of battery level during the performance of the pre-function

test.

25  [0013] The determining step can include measuring the battery levei throughout the

performance of the pre-function test.

[0014] The method can further comprising the step of, after preventing the device from
performing the function, permitting the device to perform an alternative function that
consumes less power than the function. If the function is a camera flash used at full

30 power then the alternative function can be the camera flash used at less than full power.
The alternative function can be chosen to consume a third level of power that is greater
than the predetermined threshold and differs from the predetermined threshold by a value

that approaches zero. In other words the third level of power is chosen to maximize the



4 anount of power available to the alternative function, but w thout
crossing the predeterm ned threshold. [0015] Another aspect provides an
el ectroni c device conprising a power supply and a supervisor circuit
connected to the power supply for disabling all or a portion of functions
5 of the electronic device if a first level of power fromthe power supply
falls bel ow a predefined threshold. The ilectronic devi ce al so includes a
processor connected to the power supply®and to the supervisor circuit. The
processor is configured to receive a request via an input device for a
functi on t emgenigdpowenedilbhlettt thecdliemative functieryibaibwitiions craskisgtheoni ¢ devi ce
al so |nclug RleRPmMilRtteskisiy i ce connected to the power supply, the 10
processor, 3 the supervisor circuit. The output device is configured to
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function and othervwse permit the output device to perform the function.

[0016] The output device can be a camera flash. The flash can be activated according to
20  the function for a period of about eighty milliseconds and draws current of about one
ampere. The flash can be activated according to the pre-function fest for a period of about

two milliseconds so as to draw current of about one ampere.

[0017] In conjunction with preventing the electronic device from performing the function,
the processor can be operable to generate an output signal indicating that there is

25 insufficient power to perform the function.

[0018] The power supply can be a rechargeable battery housed within the electronic

device.

[0019] The first level and the second level of power can be measured using one or more
of battery voltage, battery amperage, battery equivalent series resistance, and battery

30 temperature.

[0020] The processor can be configured to measure the battery level after performing the

pre-function test.

[0021] The processor can be configured to measure the battery level once before and



[ 0021] The processor can be configured to neasure the battery |evel once
before and 5 once after performng the pre-function test. [0022] The
processor can be configured to neasure the battery |evel throughout the
performance of the pre-function test. [0022a] The processor nay be
configured to capture a tinme varying profile of one or nore 5 paraneters
I ndi cative of battery level during the perfornmance of the pre-function
test. [0023] The processor can be further configured to, after preventing
the el ectronic device fromperformng the function, permt the output
devi ce to peed gitenperfomhing thespreendtiondast.on that consunmes | ess power than
the function. [0024] Were the function is a canera flash used at ful
power , t he[@022Thaprocessangan bewonfighrerhie measunethehaties level Soughogt the | ess
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el ectronic device may include the functionality of a personal digital
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device nmay al'so 1nclfude a supervisor circuit which causes the device to
enter sl eefhatsdesuness lesH pasrdkan the fnslipe, or certain features of the
device, if the battery level falls below a 20 certain threshold. A nethod

i n accor daiR24h¢heratiedunionibacapperiiashmsgd peiull gpwer, theplteradive letien a
requeskot 0 .b) b thd@arhdra$lsh sy &1édsafbln fliowdhi ch is selected so as to not

trip the supervisor circuit. The battery |level may be exanined as a
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SO exam ne meets certaln criteria permtted

_ then the full flash is, to
proceed. | Greds then thermjedeteralinesibeeshald andediffars fomhe pradsterminediiareshnl by | ash

is preferablyadhatdpprédcheszée. proceed. At this point the flash may not be
permtted to flash altogether, or it can be permtted to flash at a | ower
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power fromthe battery. BRI EF DESCRI PTI OF THE DRAW NGS | 30 [ 0027]

Embodi A&nt §re ieferably povisiedelnanssrabpdimet, the slectionis dsvicqinayiacede Wiet h
reference i RiibhainPsiAsdI86hdrigHaRBssistainWielss email paging and a camera with a
flash that is operated via self-contained power supply in the form of a battery. The device
may also include a supervisor circuit which causes the device to enter sleep mode, or
disables the device, or certain features of the device, if the battery level falls below a
20 certain threshold. A method in accordance with an embodiment preferably performs, in
response to a request to fire the flash, a pre-flash test which is selected so as to not trip
the supervisor circuit. The battery level may be examined as a consequence of
performing the pre-flash test and, if {he battery level as so examined meets certain
criteria, then the full flash is permitted to proceed. If the battery level does not meet the
25  criteria, the full flash is preferably not permitted to proceed. At this point the flash may not
be permitted to flash altogether, or it can be permitted to flash at a lower brightness level,

or flashed in some other manner so as to consume less power from the battery.

BRIEF DESCRIPTION OF THE DRAWINGS

30
[0027] Embodiments, which are purely exemplary, will now be discussed with reference

to the attached Figures in which:;

Figure 1 is a front view of an electronic device in accordance with an embodiment;



Figure 1 is a front view of an electronic device in accordance with an
enbodi nent; 6 Figure 2 is a rear view of the device of Figure 1; Figure 3
is a block diagramof certain internal conponents of the device of Figure
1; Figure 4 shows a flowchart depicting a nethod of power managenent in
accordance wth an enbodinent; 5 Figure 5 shows a flowchart depicting a
nmet hod of power managenent in accordanc w t h anot her enbodi nent; Figure 6
shows a flowchart depicting a nmethod of nmanagi ng power in a canera when a
battery |l evel cannot sustain a full flash; Figure 7 shows exenplary voltage

profiles of g%réagtg Fe\ér‘(}f%%f‘t‘h%tié\ﬁébbf%u ?q at full power; 10 and, Figure 8

shows exerrp ary vo tage profiles of pr l'ash tests overlaid on the vol t age
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housi ng 34 at 20 rames an input device in the formof a keyboard 38 and
an out put #ébiapembedimenti orm of a display 42. In a present enbodiment,
device 30 includes at |east the functionali tfy of a wreless email paging
devi ce andFiguissdshers adowcbadgepighing amsathed ofgower RepaerPrertiBacsedangespl ay
42 to SendMH%anFt%%MBo&%ht messages. It is to be understood that device
30 is sinmplified for purposes of explanation, and that in other

enbodi ment giflays ¢Rowda §8R-chartidepictitiea n\'—‘é‘ﬂ%d—d‘l‘ﬁh&r@ oing el ¢h 4 B&hE@Bvhen a

addi tional functionality and include input and output devi ces accordi ngly.
Such ot her betmte\f@h%nnp sysiain prig!| RS voi ce t el ephony, nusic pl ayer audi o
recordi ng and video player. Thus, other input devices_ can inclu

ni cr ophone§ 'gur%ﬁah%wm*erml@wp'tw/we&'@s ehn PRty ythengleskét 'ésed[%v‘t'"o@‘"fﬁﬁ can
al so beggeqyhgpped with BluetoothTM (or equival ent technol ogy) which acts as
a wireless conduit for such input 30 and output device. In general, it

shoul d be pnfies §REWs bXHhpla§WokEgS3FrofilRs of el 1890 overRitbNBeive g
functions. [0029] In a_present enbodi nent, device 30 al so includes a

camera. RePEfesRiFiBfefo Figure 2, a rear view of device 30 is shown.
Devi ce 30 thus also includes an addi tional 7 input device in the formof a
canera lens 46 and an additional output device in the form

15 DESCRIPTION OF PREFERRED EMBODIMENTS

[0028] Referring now to Figure 1, a front view of electronic device in accordance with
an embodiment is indicated generally at 30. Device 30 includes a housing 34 that

20 frames an input device in the form of a keyboard 38 and an output device in the form of
a display 42. [n a present embodiment, device 30 includes at least the functionality of a
wireless email paging device and a user of device 30 can interact with keyboard 38 and
display 42 to send and receive email messages. [tis to be understood that device 30 is
simplified for purposes of explanation, and that in other embodiments device 30 can

25 include, and typically would include additional functionality and include input and output
devices accordingly. Such other functionality can include voice telephony, music player,
audio recording and video player. Thus, other input devices can include microphones,
and other output devices can include speakers. Device 30 can also be equipped with
Bluetooth™ (or equivalent technology) which acts as a wireless conduit for such input

30 and output device. In general, it should be understood that device 30 can include any

combination of functions.

[0029] In a present embodiment, device 30 also includes a camera. Referring now to

Figure 2, a rear view of device 30 is shown. Device 30 thus also includes an additional



of a flash 50. Those skilled in the art will recognize that lens 46 is al so
associated with an array of light-sensitive transducers such as an array
of charge coupl ed devices (CCD) which actually create an el ectronic signal
of the imge captured via lens 46. 5 [0030] Referring now to Figure 3, a

bl ock diagramrepresenting the internal conponents of device 30 is shown.
Device 30 thus includes a processor 54 which interconnects the input

devi ces of device 30 (i.e. keyboard 38 and canera | ens 46) and the output
devi ces of device 30 (i.e. display 42 and flash 50). Processor 54 is al so

connect ed ﬁrﬁ)u@deﬁééan&ﬁ@mrm%f@rc%%réi%\ﬁs% ara an(da%rt@hato%ﬁﬁ éawe@wﬁhé‘f‘aqnce 58

can be 10 inplenmented usin menory or_ the e, [or can Inc
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radio 62 dis osed w thin housing 34 that connects wrelessly to one of a
net wor k of (%g%wgtcata%ﬁ&v 9@3}%@5\@'9@@%&9@@4@f%@smamamunedwaleaﬁéﬁ| ty of
devi ce 30 15 00%&%@ Devi ce 30 al so includes a battery 66 which is

typi cal Py (0303, g EefrrangRew tpFigyredd @ Merketiagram rrareseniiisribatniersgl devi ce 30.
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connect ed s QUtpGRRESRES 5F‘de\)%ét30(ﬁeV\dl|§% Hﬁlﬂjﬁés?nt ank&%sé}%t@%béofifi is 20
connected to an¥q conponent (e. associ at "lens 46, radio 62,

di spl ay 42 CO0fRf qt&é‘l‘PeSﬁﬁteW ﬁtﬂraﬁeG’@V'F% e83(P Qrﬁatenhge@aeMe 5Bsapper at e.

[ 0032] 1 hoﬁﬁpléﬂﬁbhiea@sin@ frable narrﬁoryvo} IheNRY 4R BBh FRIddRhdr RsdtamfhdbR @
hi gh- mteng?la o onent hat can cause significant battery drain. As an
f ié&U

exanpl e ey § E’RQM } tecRaolagyeanaier @ndiclyderernd QolydanenRry AN Yone

anpere of I&ﬁiﬁﬂélof; )] DRidE 3ela%tuucla§esra Mrélé%%ﬁ:sszi&épd&d%mmw&m 34
picture-ta ash. [0033] Device al so includes a supervisor circuit

70 that i sh'@égﬂ@?ﬁ"@d""f eEﬁ‘B‘ttPé’-’r“? o5e ”GB’I‘RI BF brsesdations A0 proyjslerthe wheless rcuit 70

i s oper abl enlaf fiReAbhdhty dfitRvickf3@, of battery 66 and depending on the life of
battery 66, supervisor circuit 70 can di sabl e various conponents that draw

pover #5d/ p003aRUS Bedied 301 AnéIGde Y Battery semhmhdety@it@ltpfechwge:aa&faneevI ce 30
30 altogether,, Supervjsor circuit 70 is shown as separate hardware

conponent &f Qiler PoweiodRe §8MPBIRNts pf dayise Y- da a&ﬁ%t%’&iy EXAPPIRAN sinply be

i npl enent edm@ad.mes;efbrauaryeaa i aQEREH bahad r@%ﬁgléh%?)efmmﬁrv@ﬁ@iﬁ&’be%en( As a
present enbodi ment, supervisor circuit 70

still furth jve to the
can be i rrpﬁg%%ri 'gsmﬁmmécr a*aoqtér?g\é?'tsaﬂaf"aampdn@fgur% qoeimehgityibatieyr at ed
circuit, saels @y shavnlErpesa 1 prREsIHR BAJANRAIIl b8 UARGEBIoRE that battery 66 is

20  connected to any component (e.g. the CCD associated lens 46, radio 62, display 42

and flash 50} within device 30 that needs power to operate.

[0032] Those skilled in the art will now recognize that flash 50 is a high-intensity
component that can cause significant battery drain. As an example, for device 30 it will
be assumed that flash 50 draws about one ampere of power for about eighty

25 milliseconds during a single picture-taking flash.

[0033] Device 30 also includes a supervisor circuit 70 that is connected to battery 66
and processor 54. Supervisor circuit 70 is operable to monitor the life of battery 66 and
depending on the life of battery 66, supervisor circuit 70 can disable various components
that draw power and/or cause device 30 to enter sleep mode and/or turn-off device 30
30 altogether. Supervisor circuit 70 is shown as a separate hardware component within
device 30, but it should be understood that can simply be implemented as a software
process that executes on processor 54. (As a still further alternative to the present
embodiment, supervisor circuit 70 can be implemented as part of a larger analog power-

management integrated circuit, such as the TPS65800 power management integrated



8 circuit ("PMC') from Texas Instrunents Incorporated, 12500 TI

Boul evard, Dallas, TX 75243-4136.) For exanple, if supervisor circuit 70
determned that the life of battery 66 was below a certain predefined

t hreshol d, then supervisor circuit 70 may disable radio 62 and thereby
permt device 30 to continue its other functions even though the send 5
and-recei ve capability of the wireless egmil function is disabled. As

anot her exanple, if supervisor circuit 70 determned that the life of
battery 66 was nearly drained, then supervisor circuit 70 can cause device

30 to turn cRbdit (am;tgﬁrbmrrexwtnsﬁ&ﬂnlehtsw&aieaaizsoﬁwmhlep&webana%n’@xns in
battery 66 _to ensure that data is not lost in proce

per si st ent '9EH3-44e- }58': OrJ%a'["Bl?IBﬁFU@UM'é?W'@HF 70 |dPE?lf”t”e¢(§hQ§éff‘\e i'fﬁé’f g@ger_\éBG

variety of wRanel 8esrtas ﬁféaeﬁﬁ&ﬂthm%mt fRn snP@mBr aﬁ,@.ttvbrneém&&:e Fffio
pur poses of _expl ainj resent enbodi nmen gives an exanple of

par anet er s OP1R8€ t '&%[ﬁbibgerﬁg%ﬂlcﬁt@do\ﬁpﬂwtﬁdﬁ%ﬁf f‘éﬂﬁ’o%@f@ thawghethe sgd-i s a

lithi um.sbataharracéMet&aptabmtycaw@rea\maééssémsuﬁua&.dmerstableé Aagﬁstheiémngﬂé ifl
Paranmeters of Supervisor Crcuit nmber Vol tage Threshol d Duration

Event ( VolSHRSVIER <Fl1%é@<5*ﬁt?§mmfdéha¢ t%l'fﬁé’fP?Wﬁﬁ“@lswﬂf'éd?aﬁlﬂdoﬂ@ﬂ 2 3.1

Vol t's t hr eguparvisbi @fcuft 78 @8n BBER: ddvReFd toluﬁlmtﬁm@gétheﬁ POt S ABlrartHat
paranmeters are shown. The first columm, event nunbe is sinply _a | abel

for a part CROYH) P r%malaaﬂrh%tte@f €6 torprsuce Feheata it WPSWUPFPE%OF P4r eshol d,
defines a @ﬁﬂbap@rs}é{gfﬁa@%dqueel bel ow whi ch an event associated with the
event 20 nunber may be triggered. The third colum, duration, defines a

tinme peoi ogoogagr elsmpeffwsot biﬁ:uvtqlot@genmd@@bé@iyoﬁ@rérﬁefe@aﬁ%@fw i tHEM
falls bel ow tcpe? %Cﬁ (ﬁsg‘ gvel in thef' second . colum for the duratlon in the
third col uRfEdefiRerthreshiold; ERR PYrROSas! eERIRINIOABE BrRsen) §mbasiment, ajle| giyes
[ 0036] For aﬂmﬁmb%,of BraPYetérs that AR beQiRSociatbd WA budblydBS whbreiiitteRl 66 €@ dr ops

bel ow 3. 4 S V or .five mlliseconds, then supervisor circuit 70 will
di sabl e raﬂﬁ‘&"%gaé*ﬂ’W@E\nﬂéee‘:hqrﬁderéﬁf'@ﬁtasHG?FH@P dekeveif the vol tage of battery

66 drops below 3.1 volts for three m Ij&ﬁg?onds t hen supervisor circuit 70

w Il cause device 30 to enter sleep np [0037] It is to be understood
that th® paraneters in Tabl oakarﬁé&re&ﬁsnbmormwt 7par aneters may be
cueh. _ac cnr oanpn or nﬂlll \la| ant CD}“I nc P‘DCI ct thn
I ncl uded, Event Number = VoTiégEThreshoTé‘ "Duration ‘Event
(Volts) (milliseconds)
3.4 Volts five ms Disable radio 62
2 3.1 Volts three ms Enter sleep mode

[0035] In Table |, two exemplary parameters are shown. The first column, event
number, is simply a label for a particular set of parameters. The second column, voltage
threshold, defines a certain voltage level below which an event associated with the event

20  number may be triggered. The third column, duration, defines a time period whereby if
the voltage of battery 66 in the second column falls below the voltage level in the second
column for the duration in the third column, then the event in the fourth column will be
triggered.

[0036] For example, in event number one, if the voltage of battery 66 drops below 3.4
25 Volts for five milliseconds, then supervisor circuit 70 will disable radio 62. Likewise, in
event number two, if the voltage of battery 66 drops below 3.1 volts for three

milliseconds, then supervisor circuit 70 will cause device 30 to enter sleep mode.

[0037] ltis to be understood that the parameters in Table | are exemplary. Other
parameters may be included, such as a measurement for equivalent series resistance

30 (*ESR"). Complex formulas may also be associated with each parameter before a



30 ("ESR'). Conplex fornulas may al so be associated with each paraneter
before a 9 particular event is triggered. [0038] Referring nowto Figure 4
a nmet hod of power managenent in an electronic device is represented in a
flowchart and indicated generally at 200. To assist in understanding

met hod 200, nethod 200 will be explained in terns of its performance 5
using device 30 in the context of flash §0. However, it is to be understood
that this explanation is not to be construed in a limting sense and that
met hod 200 can be perforned on ot her devices other than device 30, and/or

that net ho@aa@giap@\r,brp%ty%é [0039] Beginning at step 210, a request for
a function is received deV|ce 30, this step can be effected when

processor 3dg agcelR&éma@nbmF.gur@z;hwétﬁ@er@kp%%,e?hanagérﬂem%n%%cﬂsﬁbres to
use the flash function In order take a flash picture and capture an i mge

through | erevieg s EptssanteRing fowichatt apd instalehdencraliiat P00 To8SSISn [ niti at od,
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trigger one of the events in Tab [0041] SI nce according to Table I,
i f the vol Pggermsd %‘a?tf‘érr‘iﬁvm?scﬂ”&%éh%bq’%eﬁolav‘ypf that mgthog 208 can kR V?H?dee
mlliseconds device 30 will enter sleep then the duration of th

pre-flash {8&PF]shEeOINHG /IR O Brweﬁhf@ﬁa wpstior s refeired: HoR devies B9 §B‘§onds

so that 20 stdpecdprier-dfieatld WiRst (frw.:elslsor@i reeaNES ak PRI Vik %@ybdélrd g8ltHat e dser cause
device 30 to enter slee as an exanple, it can then be desired

to est ABl i SRSEESIPISE It'%fl??sf‘égﬁ"’“?ﬂéﬂ order teke arflaga pickge pd CARINTE §LIEIR980 Wi | |
draw t he fw.rbu%m@ngqe_ere of current frombattery 66, but at the sanme tine
only fire flash for a period of two mlliseconds (or other period well |ess

E Ean L hlr Se [m]icdol% gsw@s %tep&QO'fahﬁé-fl}[iHbgglﬁ ket fsi{mﬁéteﬁ fata ;ﬁ@@éht @Q&rﬂﬁléCtg@(ﬂ)ré -he
reshol ds .o super Vi | | cC e above
ool o, fonetian (358 4 padRon s 11 pobeidt 0 Bp-Togh Moo enbase B e | o
of two mll em&a@%fswém&ds}adwcameo anpaash 56, tHOVRUrd tﬁaﬂh@\pﬂa fsh testaas 50
frombater\F/H E%for at ec nlg%ﬁrlod Ijl;{004 thod 200 wil |
advancd®f r SRt eReglyexeee Lt §teéf5"t2‘5’@3§? %‘ﬁ SHBPHISOE Fesult %"8 9P B8t tery
66 w |1 be theasmsid Takigal n, the variables used in nmeasuring battery 66 are

not particularly limted, and can include any known neasurenents used for
[0041] Since, according to Table |, if the voltage of battery 66 drops below 3.1 volts

for more than three milliseconds device 30 will enter sleep mode, then the duration of
the pre-flash test should be chosen to be much shorter than three milliseconds so that
20 the pre-flash test will not cause supervisor circuit 70 to cause device 30 to enter sleep
‘mode. Thus, as an example, it can then be desired to establish a pre-flash test that fires
flash 50 so that flash 50 will draw the full one ampere of current from battery 66, but at
the same time only fire flash for a period of two milliseconds (or other period well less
than three milliseconds), so that the pre-flash test does not exceed the thresholds of

25  supervisor circuit 70.

[0042] According to the above example, at step 220 flash 50 will be fired by
processor 54 for a period of two milliseconds such that one ampere of power is drawn by
flash 50 from battery 66 for a two millisecond period.

[0043] Next, method 200 will advance from step 220 to step 230 at which point the
30 level of battery 66 will be measured. Again, the variables used in measuring battery 66

are not particularly limited, and can include any known measurements used for

measuring battery 66, for example, voltage level and ESR. At step 240, a determination

is made as to whether the level measured at step 230 is below a predetermined threshold.



measuring battery 66, for exanple, voltage |level and ESR At step 240, a
determ nation is nmade as to whether the |evel neasured at step 230 is

bel ow a predeterm ned threshold. 10 [0044] If, at step 240, it is

determ ned that the battery level is below the predefined threshold, then
met hod 200 advances to step 250 where an exception occurs. The exception
can sinply be a nessage presented on dispglay 42 to the effect that the
battery level is too lowin order to use flash 50, and flash 50 can then
be di sabled so that device 5 30 continues to otherw se function normally
except tha shy5 it 804N bdibw tROpRYSAnedat step
240 it is LDJM m Hé% é[t%)a?ﬁt r@y tj’??@bgdﬁ%&/é 'S RI ‘ﬂﬁ% ow ‘!tvhe H%r edneefl ned
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except fol Ipm@ﬂnﬁyfhrmomfﬂehxnetbm 209 3@1‘@61693 ieosiesy 860 a%‘?'%ao'ﬂtﬂ)ﬁ spleeteddes
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230a i s examn ase ange a determnation is made as to
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ti me-varying vol tage erage and/or other battery |evel

nmeasur enentéfefanees e@e@bimllm%bb sufixdad UPT prje thewexak Medhqse?d08rRYRSS of
step 22Qa. ¢ ettﬂ)eérfﬁrggmheq'%'ﬂ'fe HHCE@N |L=€e1¢same9ﬁjrs@ BRad B&toMd thé plféﬂmwandm@éﬂ dtegept hat

predi ct wh ration flash woul d exceed t hreshaol d

par anet er s 2698 sﬁ!}ﬁ'éh%n again gftercthe P"ei‘f.‘)'nCt'C[rUG?l*ﬁt stap 2308u IN:P%@ ”GFﬁié HatsH® t hat
met hod 200 (¥pldTB B9§te%%@aamérera c\.h%hgémtﬁe bhﬁsa@eafelmme@slﬂeds acdtby

i ncor porate |nt supervisor clrcuit 049] is to be reiterated that

the f or egoi2iGa &N stepriass aramined. ang béﬁ%‘i’rﬁ'l‘ HF%/CGWSG adgteraynaseg is made as

conbi ”at'ogéwﬂeﬁ*{ePfo HHESRL 8 Rét \R:ﬁ'r?th%rﬂ?lpgérﬁ%tf%sﬁ“F&ﬁléiérﬂﬁlehiﬂt‘waé, and/or 30
ot her enbodi nents not expressly discussed herein are contenpl ated. For
exanpl 80  determined at step 235a that the voltage of battery 66 dropped a predefined amount

then step 235a would advance to step 250a and an exception would be generated.

[0047]  As still further variation, a time-varying voltage (and/or amperage and/or other
battery level measurement) profile could be captured during the entire performance of
step 220a. In turn, that profile can be compared with known profiles that predict whether

25  a full duration flash would exceed the threshold parameters of supervisor circuit 70.

[0048] It should be understood that method 200 and/or method 200a and/or variants

thereof can be directly incorporated into supervisor circuit 70.

[0049] ltis to be reiterated that the foregoing embodiments are merely exemplary and
variations, combinations and/or subsets of the embodiments discussed herein, andfor

30 other embodiments not expressly discussed herein are contemplated. For example,
while the previous embodiments contemplate that the exception at step 250 or step 250a
would involve not permitting the flash to proceed, in other embodiments other exceptions
could occur. Figure 6 shows an exemplary set of steps that could be used to implement
step 250 or step 250a. At step 251 the battery level is measured. At step 252, a



whil e the previous enbodi nents contenplate that the exception at step 250
or step 250a would involve not permtting the flash to proceed, in other
enbodi ments other exceptions could occur. Figure 6 shows an exenplary set
of steps that could be used to inplenent step 250 or step 250a. At step
251 the battery level is neasured. At step 252, a 11 determnation is nade
if the battery | evel exceeds a predeternjned threshold. If the response at
step 252 is "No", then at step 253 a flash photograph is not permtted. At
step 254 a determnation is made as to whether other adjustnents can be

made that whiel m.ngﬁémenﬁ@aeqf tfh@rbaitaﬁ, |Mexééeagtald?@déta%né@m%sheldt hetng equest

for the use of the f |rs%§3ace he determ nation could be
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"No", thencampersale @wet pror {ightingghaftleadzle tbﬁfﬁ%@ﬁ%fﬁh hedisg 6f thedlaghin'bg t o
proceeds | st ﬁf&%‘evﬁé defehﬁlnéﬁoﬁp&f‘u?@bé‘ﬁaﬁoquo%%éﬂ%r d¥Basing MRNsHlitest €p 257

settings in the camera 10 (such as shutter 'speed or aperture) are
aut omat i caspgehandor @arqaémpé?ﬂe@mertuﬁ% sigh 6f Bgriepand/er any othgedrPesft hout a
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supervi sor hS\!mé\‘FéH ﬁwe?@sdoﬂsé bikdte 5108 isH¥E"C e Gt stEB%%%%g%ﬁthé %Qﬁnefapr flash
50 at step 256 can be chosen so as to maxim ze the anount of

out put 19r oﬁﬁqchﬁﬁhgtyeftﬁﬁ’ﬁe@vpf ARARtUre)are aaton&tlseib/@dwswtomeﬂemhe mptoqr@misl] | t

shoul d nowbge URERWHhORS At Atbt'&p%@ttll?@ﬁhd&@érb?ﬁ {«aBkerst €p 256 coul d al so be
performed in conjunction with step 257, so as to vary the settings of the

canera (Sugiosey $ikdiviser |f%féﬂ@gp&1%€ ABRDIALY “Yei”, GH atedd 296 theAsivar yi ng
the output fromflash 50 to 20 capture a photograph with satisfactory

li ghting c&AéNgs érﬁsa%ﬁt%todﬁ%erﬂﬂweé seRBINYteR ba f'aﬂbﬁgﬁo @8 &8 RolsRUBRt tery 66

so as to t%u;pers.g&ed.%uwo t&smﬁlab&vn%@wcé@@5%heLeka&@eu.hes fBPWaﬁJa §@apﬁep 256
under st ood that the nmeans by which steps 230 and net hod 200, and

steps 35acanBeghesan se@sdoghaxaiza die amount O&Mﬂ@almua{m@rf@saﬁe bubwitiaubat i ons

of each ar gigplg pehirkRélizd. i mted. For exanple, Figure 7 shows two 25
exenpl ary voltage profiles 300 and 308. Voltage profile 300 is represented

in the for;[nosﬁj a 1twhatla ndWbe WickRodPinba deamstRdri vagal®itd step T580aRRIEESE | N
the formo raph 312. [0053] Voltage profile 300 represents a profile

that will @8(5%@%5@9%%&0"6’1%&3?& 250 sp@s te ¥arydheectings Adhg Bafﬁ?ﬂaéﬁl‘@ F|ep
node. Vol t gggd?spbéd SnPESLHREYiR SEMLSctoR QvithrvaRyihdthéJuti® Bom flash 50 to

20 capture a photograph with satisfactory lighting conditions which does not cause such a
power drain on battery 66 so as to trip supervisor circuit 70.

[0052] It should now also be understood that the means by which steps 230 and 240
of method 200, and steps 2152, 230a and 235a of method 200a, and variations and
combinations of each are not particularly limited. For example, Figure 7 shows two

25  exemplary voltage profiles 300 and 308. Voltage profile 300 is represented in the form
of a graph 304, while voltage profile 308 is represented in the form of a graph 312.

[0053] \Voltage profile 300 represents a profile that will cause supervisor circuit 70 to
cause device 30 to enter sleep mode. Voltage profile 300 represents the drop in voltage
of battery 66 from Vgwq1 when the ambient temperature is about A °C and flash 50 is

30 used at its full setting, drawing about one ampere of power, over a full time period t of

about 80 milliseconds.

[0054] In contrast voltage profile 308 represents a profile that will NOT cause
supervisor circuit 70 to cause device 30 to enter sleep mode. Voltage profile 308
represents the drop in voltage of battery 66 from Vg, when the ambient temperature is



of battery 66 from Vstart, when the anbient tenperature is about A C and
flash 50 is 30 used at its full setting, drawi ng about one anpere of power,
over a full tinme period t of about 80 mlliseconds. [0054] In contrast
voltage profile 308 represents a profile that will NOT cause supervisor
circuit 70 to cause device 30 to enter sleep node. Voltage profile 308
represents the drop in voltage of batterny 66 from Vstaru when the anbi ent
tenperature is 12 about A C and flash 50 is used at its full setting,
drawi ng about one anpere of povver over a full time period t of about 80
mili Seconggouth%%lsd fg%ﬂ%% i hgé[ 'fgn; E:JFavW\d; hbAPBnE GRRGR Sipoent
profiles 3 are |ze or poses of explanation, and that
in practicevengll pvm@fnerle@tafr@wbso @"h‘@?@@@%rl ly linear. [0056] Numerous
profiles (or representations thereof), such as profiles 300 and 308, can

be gat her eH)Q‘5§I diThessr dhilled Vi therart will ngygceanizedhaiagfies 36 andi?98 aieent
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profile 300 an 308) can be established by determning profiles for a

number of Betsssaiyliagary i dentical copies of 10 device 30, so that
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est abl i shi fnyssl of Nuggroysquieies, ¢or i rgpieseRigtionsiheresi)ughehipgtrreiies 3bandy3(& er y

quality, apggé améﬁerdaummhimn%n@eg oPbatt ss@ﬁaqn@mrﬁamwntconprlse
devi ce 30, and P he manufacturing processes affecting the sane.

exanpl e, sinepasalrasyiGy Araveragsl vensigaief emﬁ'i?@r(ﬁlmhsas FPfPiH@ 3109 286 38@ %”I |

consume nopg e@féﬁﬁ'srheﬁ %@eﬂérﬁﬁﬁr% broﬁ%& %rrd M WF EGbdrriidNeid8ntidal 8dpiésest 15 300
and 308 are reproduced, except raph 304 includes a pre-function test

profil & 3deviceRd se thatygrablity biemqm icgs GpR be gRearialied: e%ci cofisiglergcwhern
Pre-functi @é‘taBﬁ‘s’?ﬁngﬁJr@ﬁléé e(%ucﬁ %Qné’diﬂy Sé’rﬁ)ln%fuﬁe %éﬁé?@'agé Bﬁttefrﬁé?uamﬁﬂ HRd/oef f ect

that step 220 or step 2 can have performne device 30. Thus, for
exanpl e, mﬁ@fahﬁv%\dofmlcpf ﬂse Wmeﬁtsdhatrﬁ?mﬂég deyiog) 39&@ the manuiEgiuriesy 66

exhi bi ting Rfceéééseafﬁ%éﬁng thb%amat Fol 8Rarddle, ddmesddntin dgge iddptisd Mharecbmsbrichat the

battery Ievel is belowthe predeterm ned threshol so net hod 20Q woul d
advance fr bff 830t cprsusiemorssppwer shar otharsgo l?,@feﬁ@g nep tp|FiguRe BoPTRHElgS not

be per qi t t gdp an@Boﬁ B& r%bﬁa%céd”' eEbéﬁ{ tifat Qrapidod iRGuiey 4 srrenradctbonh‘@gt@vcﬂne when
met hod 200 i s perforned 220 results jn_bhatt %@66 exhi bi ting

profile 32816 t“l’fé'ﬁ ga@pfs%%nsz'u@es 2 prmtwnaﬂ%\etesw%’fé? ﬁ??reﬁret t:t'thHsstUﬁ?ff'%% y

llevel is Noifg bl evo ard%@m&rwm@actwﬂe%mmt Q881280 orSte RS2V e WRHENd
advance fromstep 240 to ste_rp 260. [0057] The fore%m ng represents

exenpl ary @%@mm%evgzﬁcﬁq ST hwsi for xampjegvhen method 200 is"performed and step
220 results in battery 66 exhibiting profile 316, then at step 240 it would be determined

20 that the battery level is below the predetermined threshold and so method 200 would
advance from step 240 to step 250. (At this point use of flash 50 may not be permitted,
or the steps in Figure 6 could be performed.) However, when method 200 is performed
and step 220 results in battery 66 exhibiting profile 320, then at step 240 it would be
determined that the battery level is NOT below a predetermined threshold and so

25 method 200 would advance from step 240 to step 260.

[0057] The foregoing represents exemplary embodiments and is not intended

to restrict the scope of the claims attached hereto.



to restrict the scope of the clains attached hereto. 13 Cdains: 1. A

nmet hod of power managenent in an electronic device (30) having a

supervisor circuit (70) for disabling all or a portion of functions of said
device if a first 5 |level of power to said device falls bel ow a predefined
threshol d, said method conprising: receiving a request for a function to
be perfornmed by said electronic device; qgerformng a pre-function test;
said pre-function test based on said function and selected to consune |ess
power than %ﬁLd function and al so selected to not cause the 10 first |evel
of power to f&MSbel ow said predefined threshold; determning a second

| evel of power to said device as a consequence of performng said
pre-function test;  an | f, said second | evel of power .ne at. | east one
predefined criterk 315’}&';5‘?49?;&?3”{65513"@8?'89@&/?88%@@%@8‘(’?%%H@V'E%?d function
or ot herw seup@wigbi &irchl (RBifer disablicgall or P poftion of fuhbticriof shidneviceif.a fist The
met hod of cl ai wherei n sai.d nction is.a.c ra flash (50).. 3. The

net hod o% cI'%’le[??é’WéF%f’q{d §3Y'ﬁe %ﬂﬁgﬁf"("@?repéﬂr??gﬁ‘?ﬁ?@& %?é%'&'ﬁg?oﬂg to said

20 functi oncbmprigingeri od of about eighty m|liseconds and draws current of
about one anper e, and mherei@:said .Iaf isrﬁftiggted.aic rding to said
pre-function testeFeNGa reAuestigr 3 fungrignfo ReRerRrmes Q¥ SaId FeHRRICHRYRE cur r ent
of about one anpeefforming lpee-fEictioritesf; saidyprefmctdn Estbased bntsaidfuadivararsi ng,
in conjuncti

ion with 25 preventin aid.device fromperformnn ai d
inestonn SRR g ERnooRst R Sl Siicti i Hb Shis Sl HofiButa e,
t hat theo]tc% ififst!lmuéffpioﬁz\iezmv\;]apomwﬁam pedémfemtgmbﬂolﬂungt idon: 5. The Het hOdef
any one of cl ains to, erei,n_sai ower i. rovided via a_ _rechargeable
bt ory (66 houdlbriitg fossas leRbbt nafR S sud RSy 565 tolptulned 8° 1ol Hog it
clai m 5 whempetiomsiag gaitliprsfunkctorefesiadd,sai d second | evel of power are
nmeasured using one or nore of hattery vpoltage, batter rage, bat.t
equi val ent se?i egfe siag&escpgﬁ@é/,el ‘%rpoﬁlﬁf %@F& EFZ%%P%? B ?‘é{@r@&e"ﬁﬁeprﬁﬁ?rﬁ@ rgf
any one of ghliidevick fiobn Perfdimirg saidfindticedratnervisegesmiting saihpevice® pedasuir i ng

said bat‘llser%aéd%\dﬁcl:tio%?f ore and/or after performng said pre-function 14

2. The method of claim 1 wherein said function is a camera flash (50).

3. The method of claim 2 wherein said flash (50) is activated according to said
20  function for a period of about eighty milliseconds and draws current of about one
ampere; and wherein said flash is activated according to said pre-function test for a

period of about two milliseconds and draws current of about one ampere.

4. The method of any one of claims 1 to 3 comprising, in conjunction with
25  preventing said device from performing said function, generating an output signai from

said device (30) indicating that there is insufficient power to perform said function.

5. The method of any one of claims 1 to 4 wherein said power is provided via a

rechargeable battery (66) housed within said electronic device (30).

30
6. The method of claim 5 wherein said first level and said second level of power
are measured using one or more of battery voltage, battery amperage, battery
equivalent series resistance, or batiery temperature.
35 7. The method of any one of claims 1 to 6 wherein said determining step

comprises measuring said battery level before and/or after performing said pre-function



test and/or throughout the performance of said pre-function test. 8. The
met hod of any of clains 1 to 7 wherein said determ ning step conprises
capturing a tine varying profile of one or nore paraneters indicative of
battery level 5 during the performance of the pre-function test. 9. The

met hod of any one of clainms 1 to 6 wherein said determining step conprises
measuring said battery |level once before gnd once after performng said
pre- function test. 10 10. The nethod of any one of clains 1 to 9 further
conprising the step of, after reventing said deyvice (30) from perform ng
sai d functi &t aB@’Pﬁfhﬁ’q%ﬁugtg?BGBQW%‘@ePBga'EQF‘?'Wm’%teﬁ' ternative function
that consunes | ess power than said function. 15 11. The nethod of claim 10
wherein said function is anera flash (50) used.at  full power and said
B Cernat  ve funce: ofe Methadcl SER AL his Hhe o etemiping e dornes

12. The net kagtufihg &ltiicVaking\prxili of ohB @r aldre parairieters fridiativeof battenhessn to
consunme a third | evel of omgr t hat i%}sguscted so as not to cause the
first |edel 4fing rfogbars)cgq 419 PESHRRHR e predefined threshol d. 13. An

el ectroni c device (30) conprising: a power supply; a supervisor circuit
(70) connected tq id power supply for dj ling.all or, a. 25 portion of
functions of sai & iﬁ% iQfaﬂé\‘?F'%\éf glpims 1‘ Foragwh?'g%ﬁa'%getﬁm'f‘gﬁre@m sai d
pover  supplegmipaibésmbaduring daiarsetiefy leasd ohbe befoa shd enderatieeserturmiriyaid pre-
connected tq said wer supply and said supervisor circuit; said processor
configured f¥Gige Sge a request via an input device for a function to be
performggd by said el ectronic device; 30 an output device (42, 50) connected
to said power supply, saijd processor, and kB saj upervisor circuit, said
out put device coﬂBi érﬂﬁ E‘Gh’tog 9bapy grePECclaivct ﬁoﬁﬂpﬁﬁtm&?p&ﬁg‘g R HiEP o}ra(gtﬁ{ sai d
power suppl Yrewshefi@sdld devicel(30) aeessarornting)saicfunctioh] germitting saip eetios to a
pre-function test; s test based on, said,function and

id - f ti
selected to p@Hﬂ%ﬁ‘éaﬁérggﬁ%gfﬂﬂa%ﬁgﬁ%ﬁﬁﬁn?‘% &t PO efghﬁ" sag cldNsel ected t o

not cause the first |evel of power to fall bel ow said predefined threshold;
15 said_processor (54) |s further configured to determne_.a second |evel
of povenSavar abi - Thetiele o peiteao $5 g S48 Tuncen Bettahes Bt S et

sai d pre-funmglpswerta@8isaid alternative function is said camera flash used at less than full power.

12. The method of claim 10 wherein the alternative function is chosen to
consume a third level of power that is selected so as not to cause the first level of power

20 to fall below said predefined threshold.

13. An electronic device (30) comprising:

a power supply;

a supervisor circuit (70) connected to said power supply for disabling all or a

25  portion of functions of said electronic device if a first level of power from said power
supply falls below a predefined threshold,

a processor (54) connected to said power supply and said supervisor circuit;
said processor configured to receive a request via an input device for a function to be
performed by said electronic device;

30 an output device (42, 50} connected to said power supply, said processor, and
said supervisor circuit, said output device configured to perform a function that draws
power from said power supply; wherein:

said processor (54} is configured to perform a pre-function test; said pre-function
test based on said function and selected to consume less power than said function and

35 also selected to not cause the first level of power to fall below said predefined threshold;



and, said processor (54) is further configured to, if said second |evel of
power neets 5 at |east one predefined criterion, prevent said output
device (42, 50) fromperformng said function and otherwi se permt said
out put device to performsaid function. 14. The el ectronic device (30) of
claim 13 wherein said output device is a canera flash (50). 10 15. The

el ectronic device (30) of claim 14 whereiq said processor (54) is
configured to activate said flash (50) according to said function for a

period of about el [ urrent o ne anpere;
BRd wherei n-sai o SBidTRestpr (spERTONE AR e Remi s sSeerdiBitioffd
accordi ng t avsibie tnaimsialdrmi\mem suppEe bs Beonsequencodf prfoirbing lsaidt prefumction test;
mlliseconds nd draws current of about one anpere. 16. The el ectronic
devi ce (30) *any one of clains 13 to 15 wherein, in conjunction with
preventing said deid mecéssomspgzlsffmthiérmgnmireﬂ fouif chidaecorshliedel dé power meets

configur dt erate ut.put s| nal n

i nsuffic ent ?F%\ﬁg?nﬁ%red%e é‘f'?e&pﬂ‘l% tfsaﬁ ui?%h de%# P%gbﬂf‘%ﬁtp?ﬁ%rﬂn%ew ce
(30) of any sardefuncﬁtloalmdrmhet@:sbqoemﬁltmdmtpmtdamb @eperfoam shidfurctioechar geabl e
battery (66) housed within said el ectronic device for providing power. 25
18. The el ectronic device (30) of any one.-of clains 13 to 17 wherein said
processor (54) i sl4cThé elguirerdc Hevice @@y okclsiai tB whereln daieltpaintbveaiislasecond

| evel of power n e or nore of battery voltage, battery anperage,
battery eqwc\?g\eé%ﬁ 5&3?? resi stance, and battery tenperature. 30 19. The
el ectronpc device (30) of any of clainms 13 to 18 wherei n said processor

(54) is configur ur.e ,sai d t1er. hef ore an ter
perform ng said glgeﬁ-ﬁ? gﬁaﬁ?rﬁ%d?‘@%‘? (3228]1/: %?'X} L‘f Gérﬁ’&sta' %rgc (f) [) nce of

sai d pre- f urohfigured esdctivale s2@ flabh €5 szcondowito sdie\furnatiof &b})a gmériodmj abmé of
clains 13 taq roces ).LS daur ald
battery Ieveqlgmvﬂ‘esﬁg?%q rﬁﬁ%'a@ﬁ%”%? oélag(%é °“8§“fp%?%ﬁaﬁé sa r%ngg%? ur?§§| on
test. 21. Tig4)es eotfignradctocetivate sail flasly acdordihgiansaid Bretfon@@rvibstrfed anparaidcbf

pr ocessq% : Sélbout fwo milliseconds and draws current of about one ampere.

16. The electronic device (30) of any one of claims 13 to 15 wherein, in
conjunction with preventing said device from performing said function, said device is
configured to generate an output signal indicating that there is insufficient power to

20  perform said function.

17. The electronic device (30) of any one of claims 13 to 16 wherein said device
has a rechargeabie battery (66} housed within said electronic device for providing
power.

25

18. The electronic device (30) of any one of claims 13 to 17 wherein said
processor (54) is configured to measure said first level and said second level of power
using one or more of battery voltage, battery amperage, battery equivalent series
resistance, and battery temperature.

30

19. The electronic device (30) of any of claims 13 to 18 wherein said processor
(54) is configured to measure said battery level before and/or after performing said pre-
function test and/or throughout the performance of said pre-function test.

35 20. The electronic device (30) of any one of claims 13 to 19 wherein said

processor (54) is configured to measure said battery level once before and once after



configured to capture a tinme varying profile of one or nore paraneters
indicative of 5 battery |level during the performance of the pre-function
test 22. The el ectronic device (30) of any one of clains 13 to 21 wherein
said processor (54) is further configured to, after preventing said

el ectronic device from performng said function, permt said output device
(42, 50) to performan alternative 10 fungtion that consunes | ess power
than said function. 23. The el ectronic device of claim?22 wherein said
function is a canera sed at full power and said alternative

Tl
function iSPQHPW'E%ﬁ@PB?G?FLQgﬁOW?@ at less than full power. 15 24. The

el ectronic device of claim23 wherein the alternative function is
configured to co third. .l evel of power t.d.S, sele ..hot to
cause the first Eﬁe 8 gl8f’tr ?/\g‘?"“feoc’ffaé‘lylc’?8|3|n?ﬁ/\ﬁ5;§’l%dvb"?%r @fs%ﬁlug%o?%rsgg old. 20
25. A conpulcehfiqureditodaipfure duigde yanying prafite ofeuna@e mené pamranseters iretidatiesdt devi ce
(30) having,a, supervisor circyit (70)_ for disag i all or a portion of
functions ofPalgy V‘%Q'\’/ri' t%f’Petﬁlo'W%? of &\;eqre-gfnc %’)@\ﬁger%tto said device falls
bel ow a predefined threshold, said conputer program product conprising a
conput er readabl di um enmbodyi.n rogramcede. ex t ab] .processor
(54) of the el ec%vzgﬁ?%elﬁgkr/‘?rﬁ% %/\6?"‘9@828{) °§§i030%gﬁ z\g/?ocgpwge%r%érm t he
met hod of amyosssorqb4a)is Airtier dorifiguilsd! to, after preventing said electronic device from

performing said function, permit said output device (42, 50) to perform an alternative

10 function that consumes less power than said function.

23. The electronic device of claim 22 wherein said function is a camera flash

used at full power and said alternative function is said camera flash used at less than

full power.
15
24. The electronic device of claim 23 wherein the alternative function is
configured to consume a third level of power that is selected so as not to cause the first
level of power to fall below said predefined threshold.
20 25. A computer program product for power management in an electronic device

(30) having a supervisor circuit (70) for disabling all or a portion of functions of said
device if a first level of power to said device falls below a predefined threshold, said
computer program product comprising a computer readable medium embodying
program code executable by a processor (54) of the electronic device for causing said

25 device to perform the method of any one of claims 1 to 12.



