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I nvention The present invention relates generally to portable electronic
devices that include a wireless telephone. Mre particularly, the present

i nvention relates to a nethod for reduci ng power consunption in an

i ntegrated el ectronic device that i ncl Jdes a personal data assistant (PDA)

that has beeqWETHOD %g{rﬁ !ﬁgrw RICONIERVIN ig? ngephone-
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run many applications sOEPAANPeASWERELESSITELEPHONENs, address books,
ganes, and notepad prograns, 15 on a conputer that is sized to fit in a
user's hand. These devices also may include open operating platforns that
al l ow users to programBACKGROUND'OF THME INVENTION W rel ess

t el ephones are also well known in the art. Such devices typically operate
in the cellular or PCS bands, and use technol ogies such, e.g., 20 code

di vi si off mA.ti pl Eiekt ofthe Invention di vi si on nul tiple access for communication
bet ween the wirel,ess tel ephone and a base Wijé'atlon b%rie W re| ess
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I ndi cati on nessages may b ne S pager roma base

25 station ambtdodpfoayeduﬂngtﬁmversmnsumpﬁm hehﬁﬁhwgﬁatddselé@sbmd: raieowéer to
conserve ba power, sone wireless tel ephones functlon in a "standby"
node when a F\}e véree@ peesopak data assistany fﬁgD dgendnipgaatednin a
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II.  Description of the Related Art
Personal data assistants (or PDAs) are well known in the art. Among

other things, these devices allow users to run many applications such as
personal scheduling programs, address books, games, and notepad programs,
15 on a computer that is sized to fit in a user's hand. These devices also may
include open operating platforms that allow users to program or configure the
PDAs themselves.

| Wireless telephones are also well known in the art. Such devices
typically operate in the cellular or PCS bands, and use technologies such, e.g.,
20 code division muiltiple access or time division multiple access for
communication between the wireless telephone and a base station. Some
wireless telephones also include pagers that are integrated within the telephone
unit. In these units, text messages and other messages such as missed call
indication messages may be received in the telephone's pager from a base

25 station and displayed to the user on the telephone display.
[n order to conserve battery power, some wireless telephones function in
a "standby"” mode when active voice traffic is not being transmitted between the
wireless telephone and a base station. During the standby mode, a receiver in

the wireless telephone monitors a channel, such as for example a paging



the wirel ess tel ephone nmonitors a channel, such as for exanple a paQingN i@
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i ncoming ¢ POV e wirel ess tel ephone. Upon receipt of #ACTHHINIE cal |
(or initiation of an outgoing call by the user), the wreless tel ephone
exits the standby node and activates the features necessary to support

voi ce traffic between the tel ephone and base station. Significantly, 5
during the standby node the wirel ess tel ephone still consunes battery power

(whi ch may beharwed, thabisguseditersigrial agintamingédlbto thePRieRss t1dpHdte.  Upon
al though power is used nore slowy in the standby node than ‘when active
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di splay) for communication with the user. In addition, Tn suc
wi rel ess 1 el dphogetheastandlie niide theewireless trlephioseistill icbasurmes batterBpoRiepgr am

the wirel ess, el ephope using the open operating platformof the PDA In
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PDA and a wi cemnaamitaticisuredeirgssupportédogi tecwrirelust télephowie t he PDQTMBOO

and PDQTML900 units sold b Qual coom Inc. 20 One problemw th existing
units that incl ud@uar%hb#ﬁ%ﬁnsquessmlep&meam eingprovideshtoonsers as t he
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invention to provide a systemfor conserving battery ‘power in su yst ens,
25 thereby egemmmgationwith theryser. freadditione inisi¢ts unitsl the wirdlessitelephenaced

for recharging fle PHA e Sontiiled SR Blar™s Usel iy program tha Cwireless
telephone using the open operating platform of the PDA. In these units, the

15 PDA and the wireless telephone are typically configured to allow data, e.g., fax
or data information, to be transferred between the PDA and the wireless
telephone. Current products that include both a PDA and a wireless telephone
as an integrated unit include the PDQ™800 and PDQ™1900 units sold by
Qualcomm, Inc.

20 One problem with existing units that include a combination of a PDA
and a wireless telephone‘ is the conservation of battery life. Given that a single
battery is typically used to power both the PDA and the wireless telephone, the
power demands on the battery can be significant. It is an object of the present
invention to provide a system for conserving battery power in such systems,

25  thereby extending the battery life of the units and minimizing the need for
recharging of batteries used to power such units.
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.is directed to a system and nethod for reducing power consunmed by an

i nt egr at eV@I¥ABT0ni ¢ devi ce. The device includes a pers@GRUSAHO833
assistant (PDA) unit and a wirel ess tel ephone integrated in a 5 common

housi ng. A conmon di splay on the housing is used for displaying mnessages
fromboth the PDA and the wireless tel ephone to a user. A controller,
coupled to the wirel ess tel ephone, plac the wirel ess tel ephone in a

power-off state after eXSUWfNBQBfo %(@Eﬁﬁ@%ﬂfﬁgﬁﬂi od of tine

foll owi ng cessation of voice traffi W rel ess tel ephone.
The controller swtches the 10 wrel ess tel ephone fromthe power-off state

to a power-on st@he présentifivettiorPiedidédted tha $ReerRUMI nidhtod fer fediiis e’
begins an attenpt to place an out gmqr‘lg call with the wireless tel ephone.
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the wireless t Igph(r)tge is.in the power-off state. In this enbodi nent, upon
transition f¢ tg the wirelessgelephone oplaces theawirgless selephone isvapowss-off at e,
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current state of the wireless tel ephone (e.g., power-off state or power-on
state). |n inomingodlliehen thewirelyss hielephone &ein theqeoweraoffistate. However,

the PDA is operable to receive information from the user through the display

15  and display information to the user on the display when the wireless telephone

is in the power-off state.

. In accordance with a further aspect, the wireless telephone includes a
pager that is unable to receive incoming pages when the wireless telephone is in
the power-off state. In this embodiment, upon transition from a previous

20 power-off state to a current power-on state, information representative of pages
sent to the wireless telephone between cessation of a previous power-on state
and initiation of the current power-on state are provided to the user. In a
particularly preferred embodiment, the predetermined period of time used for
initiation of the power-off state is user selectable and may be either 30 minutes,

25 60 minutes and 120 minutes. Alternatively, the user is given the option not to
activate the power-off feature on the wireless telephone.

The PDA preferably has its own sleep mode that is invoked
independently of the current state of the wireless telephone (e.g., power-off
state or power-on state). In one embodiment, the PDA has a sleep mode that is

30 invoked by an operating system associated with the PDA after a predetermined



30 invoked by an operating system associated with the PDA after a 27 JUN 7004
.pr edet er m pegorgsFIN 2004 WO 01/ 61872 PCT/ US01/ 04833 4 pﬁ’réfl(? of time
foll owi ng cessation of activity on the PDA. The predeterm IR of
time used to invoke the sleep node is preferably user selectable and, in
one enbodi nent, may be either 1, 2, 3, 5 or 15 mnutes. Alternatively, the
user is given the option not to activate ghe sleep feature on the PDA 5
BRI EF DESCRI PTI. ON (EF T@\H/F W NGS The features, objects and advant ages of
the present PR simafollowing eassation of agiwiteon the PR A dteqpredetetmined
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wi rel ess t el BjTangiven the aptiondwitde aativitedhpskebpifeatdreohdss PPaL of the

pr esent igﬁvention. Figure 2 is a flow diagram showi ng a net hod for

i npl emrentl ng the 15 power conservation system of the present invention on

e PrereRreD  Evac TN 20 Eat BIFTTHON OF T DRANINGS. S Shown o
and & w10l ees tol moneanresChEEcS SRY Sl BY AR Pk AR Rl or

the present bervemt imore Bpparedd feomh o detasledt dbRpbaba 30 A bELAIWH&H i n
a comon hougi,ng (not shown). A commpn display 40 on the housing is used
for displayi lf§ehedls £gaRncheR, withythe, drawingsain Adhichelike refesercet chazpttere t o

a user. gy us ' [ t.information to the PDA, and
uses keypad %ngfgg?%gﬁg%{ﬁ%gyﬁ%%tﬁ%d "fr)@gﬁeﬂbut information to the
wirel ess tel ephonBigufe §ashrkibiiediagRamCHRPbRIK (dladraf sHoWRIEEHS oRIFHNARS:
pl aces the wirel ess tel ephone in a power-off stale after
of an integrated electronic device that includes a PDA and a wireless telephone,
in accordance with a preferred embodiment of the present invention.
Figure 2 is a flow diagram showing a method for implementing the
15  power conservation system of the present invention on the portable electronic

device shown in Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS
20 Referring now to Figure 1, there is shown a block diagram of an
integrated electronic 10 device that includes a PDA 20 and a wireless telephone
30, in accordance with a preferred embodiment of the present invention. PDA
20 and wireless telephone 30 are integrated in a common housing (not shown).
A common display 40 on the housing is used for displaying messages from
25  both the PDA and the wireless telephone to a user. A user uses the display 40
to input information to the PDA, and uses keypad 50 provided on the housing
to input information to the wireless telephone. A controller 32, coupled to the
wireless telephone, places the wireless telephone in a power-off state after
expiration (as determined by timer 34) of a predetermined period of time

30 following cessation of voice traffic activity (i.e., active voice communications



expiration (as determned by timer 34) of a predeterm ned period of “ U@Nmﬂ
.foll'owi ng cessation of voice traffic activity (i.e., active voice
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wi rel ess tel ephone and a base station) on wireless tel ephone 30. In the
power-off state, no battery power is provided to any of the conponents

used for operating wireless tel ephone 30, Thus, in contrast to the
"standby" node describe above, no pagi ng channel is nonitored by wreless

tel ephone 3bGebvedrethe Wirelesh eglBphend and B bab@ sta6IvRY of Wirdba! telephBHS 30WMA ©! €ss
tel ephone 30 is unable to receive an incomng call when wireless telephone
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the wireless telephone. In sone enbodinments, this transition to the
power - on st é&‘@%\\zﬁ f‘)ﬁ regevgan ‘F‘GP“BR&E%‘E ahery winejgss telephong;30is inthetRawey- a
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after inputting a nunber of recalling a nu rom e p

SEND key (althrough thehdisplayod0 kedpdisph§. infdrnvdtidn &etheunisierdii aeddipldyhase
skilled in the art that other user activity associated with wreléss
t el ephone 30vhemwiteless delephore 3Qisdn the powesoff staten from t he power - of f

state tqupt he po - Q N articul arl ferred enbodj.nent,

state Qo e, povitidinlotiel g2 Shat he BRI SRl 3 RORL BbRRo Tk
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this enbodi nent, upon transition froma previous power-off state to a

current powdttesiptstatplace @noputgaing ¢adlmattethat wireless telapbonesedn same he
of a previ

i a1 on STRRERTERF. ARE EGROD S8 ne i Y oBf Rt lor sSample. ify
the user begins inputting a telephone number onto keypad 50 or if the user

15  attempts to place a call after inputting a number or recalling a number from
memory by pressing a SEND key (also not shown) on keypad 50. It will be
understood by those skilled in the art that other user activity associated with
wireless telephone 30 can be used to trigger the transition from the power-off
state to the power-on state.

20 In a particularly preferred embodiment, wireless telephone 30 includes a
pager that is also unable to receive incoming pages when wireless telephone 30
is in the power-off state. In this embodiment, upon transition from a previous
power-off state to a current power-on state, information representative of pages
sent to the wireless telephone between cessation of a previous power-on state

25  and initiation of the current power-on state are provided to the user. In a
particularly preferred embodiment, the predetermined period of time used for
initiation of the power-off state is user selectable and can be programmed by
the user through operating system 22 on PDA 20. In one embodiment,
operating system 22 gives the user the option to set the period of time used for

30 initiation of the power-off state following cessation of voice activity at either 30

minutes, 60 minutes and 120 minutes. Alternatively, operating system 22 may



particularly preferred enbodi nent, the predeterm ned period of tine Ggeﬂm 2004
for " initigle the power-off state is user selectable d can be
programmda?)?@n?ﬁzz user through operating system 22 on PDAaP%Gjm§°ﬁ’°ﬁ:fé
enbodi ment, operating system 22 gives the user the option to set the
period of tinme used for 30 initiation of the power-off state foll ow ng
cessation of voice activity at either 30 gm nutes, 60 mnutes and 120

m nutes. Al ter,nattli_lvel Y, I#(%perati ng system 22 may 2 2 JUN 2004 WO 01/61872
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aph ),

Fol | owi ng ceddA ftigrerdn the PEA tangf 110 power is/ptovided totheternainirg) ephipore
the controller 32 .resef,s,tiLer i tep, 220, In step 230, the controller
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100 for implementing the power conservation system of the present invention

on electronic device 10. In step 210, controller 32 waits for the cessation of voice

activity on wireless telephone 30. Following cessation of voice traffic activity on

wireless telephone 30, the controller 32 resets timer 34 in step 220. In step 230,

the controller determines whether the timer has expired (i.e., whether the timer

20 has reached the predetermined period of time following cessation of voice

traffic activity required to invoke the power-off state) before resumption of any

further voice traffic activity on wireless telephone 30. If further voice traffic

activity occurred between the time that time 34 was reset in step 220 and the

expiration of timer 34, then the process returns to step 210 where controller

25 waits again for an event indicating cessation of voice traffic activity.

Alternatively, if no voice traffic activity occurred between the time that time 34

was reset in step 220 and the expiration of timer 34, then controller 32 places
wireless telephone 30 in the power-off mode in step 240.

Once wireless telephone 30 is placed in the power-off mode in step 240,

30  the system waits in step 250 until the user begins inputting a telephone number

onto keypad 50, until the user attempts to place a call after inputting a number




activity occurred between the tine that tine 34 was reset in step 29(& andons
.the” expiration of tinmer 34, then the process returns to step 210 where
control | erWO8V872 s again for an event indicating cessati RCTHSOLOsI3R
traffic activity. Alternatively, if no voice traffic activity occurred
between the tine that time 34 was reset in step 220 and the expiration of
timer 34, then controller 32 places wrgless tel ephone 30 in the power-off
node in step 240. Once wireless tel ephoné 30 is placed in the power-off
node in stepr24@lling@ fliAbeyEbRMEMIrS | \ ) hns
inputting a tel ephoéﬁe nunber onto kde p%p%,gﬂ‘ﬁ?@%‘ébﬁg%%gﬁ?éﬁg@ho
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the power-off state to t ower -on state occurs, as a%&??f When

such an &ventirdessielephonei30és phged i eehpoweBOnirfiodd BCstep 260.1 e A9 WREdON
node in step 260. In this node, the wireless tel ephone can receive

i ncomi ng calthe Wistlasse telepheons fmn segeive incoming rallsalplgcescoutgoingaaibsand n a
ti I I . | t in.st 270 i nf ti tati
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provi ded t oiffoemidE6h rePidsOhtabive Bf ARG, pddts senb IS WiRIQSERDh tep
210, where controller 92 waits for h% é(:a:gssati on of voic é@??@%ﬁgﬁé

wirel ess t estepsaAdt agd. 260rse previded 4o dbe usemptAfier step 276, theasystene proceeds
enbodi ts,li r QVi t enahbl e. a erson skilled in the art_to make or
st ho 10 cbefk & ferdiD, nher MBI VRIS (et i cerationetoifieractibeon
descri bed aRayflem tbleph@ne®sdi |y 15 apparent to those skilled in the art,

and the generic princCiples defined herein may be applied to other
enbodi ment s wi t hdbe prieziausedestriptioe rdfi the preferréd embbdimentshis Prodded to
invention is naot intended to be lipgited to the nethods and a{)parat uses

shown herei i"BYf Y PSRN & dBqthenart, e saake; gp pise s prasent invgntien: he
claims set WQridhsPRlodifications to the embodiments described above will be readily

15 apparent to those skilled in the art, and the generic principles defined herein
may be applied to other embodiments without the use of inventive faculty.
Thus, the présent invention is not intended to be limited to the methods and
apparatuses shown herein but is to be accorded the widest scope consistent
with the claims set forth below.

20
What is claimed is:



20 What is claimed is: 2 2 JUN 2004 8 CLAIMS | . A systemfor reducilrgJUN200¢
.power consuned by an integrated el ectronic device that includes a personal
data assistant (PDA) unit and a wirel ess tel ephone integrated in a common
housi ng, wherein a conmon di splay on t housing is used for displaying
messages from both the PDA and the wireél ess tel ephone to a user,

conprising: a controller, coupled to the wirel ess tel ephone, that places

the wirel ess tel ephone in a power- e after expiration of a
predeterm ned period of time follow hg Cessation of voice traffic activity
on the wirel ess tel ephone; wherein the wireless tel ephone is unable to

receive an incomng call when the wrele tel ephone.is in the po -of f
state; wHerei rt SHECTORF mefycing Bwercmumﬁi% e friegrated iedssHgpic i P
power - of fi, §h s € pBrsnal PP hssfdtant L @DR)! dnif Hhd ragwﬁaegsatel@gﬂl@ Viastttg?agﬁgﬁra of f

state, a user begins an attenpt to p)ace an out goi ng
Wi r el ess cosinephhoesingyhehakin & heniisn idisptayepalthe hoasing ciei wsed i fof alispddyiimgn f r om

the user throu t he | d display, information to the user on the
i epl oy RESEsEER ot bash Hhedblo & and s irsts HiobRore E Buissr et Ppeie: “ang wihor ei n

the wrel ess ta%ﬁ&ﬂﬁ&‘?c&{jﬁéd&@%ﬁe @irEﬁ:gjf{ele{ph@ﬁe, kitat PIAR& Be bAreldS RilMhoh& GPM Ng
I el he power-off state. 2. The system

pages when the wrel ess ephone is in
of cl ai malpowsneffstate afipoexpiration of a predeteomingd penod of impdokowingicessationot 0 a
current power- state, infornmation representative of pages sent to the
wi rel ess PECHIEHENY %PME%WE@?JFEBF{O a previous power-on state and
initiation of Jheif Uhé QiitelQV1BIepRdheSisalifibleafoCraRéiRY iafcklcéinghlushen te The
system of claim2, wherein the predeterm ned period of tine is selected
from t heviggess telephook &3 inthe powgeolfibtatgt es, 60 ninutes and 120 minutes. 4.
The system of Gl iyl oSS fhildes B SARIES PiGH8nR HohPfhe Fowkl B sleke to a
sel ect abl e by e user.

power-on state if during operation in the power-off state, a user begins an attempt to place

an outgoing call with the wireless telephone;

wherein the PDA is operable to receive information from the user through the
display and display information to the user on the display when the wireless telephone is
in the power-off state; and

wherein the wireless telephone includes a pager that is unable to receive incoming

pages when the wireless telephone is in the power-off state.

2. The system of claim 1, wherein, upon transition from a previous power-off state to
a current power-on state, information representative of pages sent to the wireless telephone
between cessation of a previous power-on state and initiation of the current power-on state

are provided to the user.

3. The system of claim 2, wherein the predetermined period of time is selected from

the group consisting of 30 minutes, 60 minutes and 120 minutes.

4. The system of claim 3, wherein the predetermined period of time is selectable by

the user.



