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external acc | i nclude a battery charger to recharge the
i nt ernal bat tggﬁg%ﬁ‘yd?ﬁe{ \(/%\ferde'l ess conmuni cati on device 30 and a conputer

Interface that allows connection of a personal conputer or 1 0 JUuL 2003
WO 001 42797 2 PCT/ US00/ 00662 | aptop to the wirel ess comruni cati on device
via a POV A (Personal CompBAE KEROUNDOR THEENSAEN TEID at i on)
i nterface. Nuneroys other types of external accessories are avail. able.
These external acédQ %ﬁﬂ\é’érei?sé copHnERicationseviges,sueh ay e Rhanegnare

devi b 1 ' havi 5 fitti t it d.. A
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there is an QBERE%&%%I{[ £ theWndiar telephone were used by itself. For example, a

headset accessory may be connected to some cellular telephones so that a

microphone and earpiece are positioned in proximity of the user’s mouth and
20 ear, respectively, to permit hands-free operation of the cellular telephone.
Another example of a common external accessory connectable to a cellular
telephone is a carkit accessory that allows the cellular telephone to be used
while driving an automobile without the inconvenience of holding the cellular
telephone. The kit includes a microphone that can be attached to a convenient
25 location within the automobile, and the kit is connected to the automobile’s
audio system so that the audible signals produced by the cellular telephone can

be heard over the speakers of the audio system.
Other examples of common external accessory devices include a battery
charger to recharge the internal battery of the wireless communication device

30 and a computer interface that allows connection of a personal computer or



satisfactory way for the wirel ess comunication device to identify \Ah1enJg¥12003

10 external accessory has been coupled to the accessory port and to
identify the type of external accessory) For exanple, if the user of the
wirel ess cWePIM73ti on devi ce wi shes to increase the vol unme RAT/USAOADE62 t he
wi rel ess communi cation device will need t& know if the vol une adjustnents
bei ng nmade by the user are being directed towards the wreless
comuni cat i on lap3opedp céhe nwedreless spauraRicationo devigse atiar aoPGAYCEAL dPargonal
accessory. Wthout this ability to identify when and what ki nd of external
accessory is éq%‘bp\é@,r Meaaqrydrandelntermatipanheapsiatior) Bruerfage. t Naterowseotber
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i ndi cative of whether the external accessory is coupled to the wireless

communi cat i oncelaiaticatidbr adevibe witlefesd @o Oknaw! ifagee @dlhamel Adjubtrhémie béinghe
phone's accessory port is indicative of whether the external ‘accessory

provi des powematle bhethehaser aféeeimgerdirddtedittoovardat thel ndreldses cammunication

identification code of 15 the external accessory. The processor identifies
the type I6f esledrednteanalespeaker by te anspeakay of lam externdlfaccessooy. dNitbout this

stored codes corresponding to a plurality of external accessories. The

i nvention al | dRilitataidentidy vhemandwhatkind @é extasnaladcgssery fiy couplgdikthe user

Rcceasor i oo, BUVERE EHSIRSIY ARFieRPIOE HAEY Og [bdhe intemal Speaker within the

device, instead of the volume of the speaker of the external accessory that the
user intended to adjust. The present invention provides solutions to these
20 problems, as will be apparent from the following detailed description and

accompanying figures.

SUMMARY OF THE INVENTION
The present invention is embodied in a system and method directed to
25 sensing when an external accessory is coupled to a wireless communication
device, and to identifying the type of external accessory. In one embodiment,
the wireless communication device includes an accessory port that allows an

external accessory to be coupled to the wireless communication device, the



FIG 1 is a functional block diagramof an exenplary enbodi nent of th]e0 JuL 2003
W rel ess communi cation system of the present invention. FIG 2 illustrates
the conneclbhQgaefost Wo different external accessories to 25 tpergyiodss20f -
FIG |I. FIG 3 ?‘;s a table listing i dentification data of several external
accessories to the systemof FIG |I. 1 0J UL 2003 WO 001 42797 4
PCT/ US00100662dkiry hokirftlidiletatl bSkiie AAGA5ROBKd! v
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chart illustrating how a processor of the syst'em of det er m nes en

an external aeRasSRIhtifRaBBHRIARS agsttidtdaniithi @ etxl?&ntal/ﬁ&éégox‘i?(foeﬁ'&ﬂh&éthe
accessory coupled to the systemof FIG 1. DETAI LED DESCRI PTFON OF T

PREFERRED El\/ngerE[\a'&eggbﬁw rel ess conmmuni cati on device needs to be able
to identify when and what "ki nd of accessory has been coupled to its

accessory5port. THa 4 es€fpldrpv@nbb@imend, lthoelath $ieess adpditich bha tpRilEE c&de a
cellular tel ephone. Although described herein as a cellular tel ephone, the

princi pl es oimddelapiots@TM) Emeﬂtﬂm prO€es8pP gefiddales &@mk\m@ﬂtmu ledts ehess
comuni cati on devices 1 ncluding, but not 15 1Timted to, cellular/PCS, radio
t el ephone, caosesedbiwnrt.r alhe, exaerhal hexcesdoey thansmits nigleptifititoprdztento the
invention is not limted by the specific formof wreless conmunication
devi ce. The priealess comreunication slemideooverthendatasiise emded@rminedsty shiedlock
the functional block diagramof FIG |. The system 100 includes a wreless
20 communi casigmaldevi ce 101 and an external accessory 201, two of which are
illustrated in FIG 2 as either a headset accessory 202 or a_ carkit
accessorif 210. Al tlhoopa embediment, thaypbenerdetestsi betivisktan ithe dateelinerases
that may be connected to the w reless comgmuni cation device_ 101, in the
interest of Hrdigatiye abtwhethess theaxternal saespssary flmwxlﬁéécm Heg mereless
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transmtter receirver”’1l e conmnined 1nto transcei ver

antenna 110 gg @5,#%3;;% b idsnm4sibRIIRL viiid fbRet thadd chr&%cﬁﬁgtfb tahe

transceiver 108 eration of the transmtter 5 104, recel 166, and

antenna 110 pRidBky KgFOVEktbihal hQcadssoRBsl NeethdOink@tidascalldRd her Riireleskhe

W rel ess conmuni cation device 101 also includes a central processing unit

(CPU) 112, whbmitnaRithtiohdeaid @t identiéf atdaekity héfdBet, Mdmpilier interface, battery
charger, and other types of external accessories.

20
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a functional block diagram of an exemplary embodiment of the
wireless communication system of the present invention.
FIG. 2 illustrates the connection of two different external accessories to
25  the system of FIG. 1.
FIG. 3 is a table listing identification data of several external accessories

to the system of FIG. 1.
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CPU 112 may performall the tasks involved with the operation of the system
10 100, or only a portion of them where the renmmining tasks are del egated
to other processing units included in the system For exanple, the wreless
comuni caWQM/42% ce 101 may include, in addition to CPU 11¥CTA}$00/00662
I dentification processor 1T4 for receiving and processing identification
data. The identificatjon dat{ a.reflects whether the w rﬁlaess conmuni ﬁat I on

&rl gys

device 101 15 is rfedd 24pRle lLisHngACessory dntestacs t dgtsrmipe sghep an
specific external ;accessory if o IS cgnne te%B he identifjcation
processor 1EKtEHR! tal"?éesfsaébh%/% FouBledopnddnat ifentiBthgelypei B xierna) acgessory
detail below. The wreless co | cation device 101 further includes a
nmenory 116 vﬁ‘ﬁ“ﬂqeqrg?/ﬂi‘%a%ﬂ@%ﬁiﬁead-only menory (ROM) and random access
T 2ocos e b EBaf e AT Uy Ssh SR ©
poweri ng=up e W reless commupication device 10L1. ,The nory 1 s _used
gener al I? terg?HPE‘eiSn tsnreﬂcaﬂ Sﬁgeraﬁgaa%ﬁsgpx}yo}s 5?‘@8?5%%9“?%85 gﬁJtXRE.O%The
w rel ess co nication device,l | sQ_ i ncl n out put data 25 nmenory
118 that is a‘V&Zacf%sgﬁyoﬁpi“ﬁéeﬁ?%?g?wﬁt%fﬁ“’ﬁﬁﬁ- i’s user progranmabl e vol une
| evel s and the associated nenu titles or |abels for earpiece, ringer, key
beep, and nessage alerts of _the w.reless comruni cation device 101. The

output 1 0 Ju 2003 METAILEBDESCRIBIICIDOEE TRE FREFERREDy al so
store the identification data of sEMBDIMENTSsory 201 connected to the
W rel ess communi cation device 101. The wi rel ess comuni cati on device 101
al so i ntludes an Audireless pormnuevication sievireaseesisnodreogivlerte itd2ftifymhemandidi o
out put device, such as a 5 speaker 122. The m crophone 120 and speaker 122
operate in avbainkiwl iofrextessaryndvastleepr omipledt tnoitsvgcessdiy prbmifhe presemt
using the wireless conmmunication device 101. The s?eaker 122 is driven by
driving si gnaventiemevdl be discussed heatindtersrofiasellniar talephene.sigithough
provi ded by the output driver 124 will be converted by the speaker 122 into
audi bl e si grgseribed theseismsta cellular telephone, the principles of the present invention
are applicable to a variety of wireless communication devices including, but not
15 limited to, cellular/PCS, radio telephone, conventional radio, and the like.
Accordingly, the present invention is not limited by the specific form of wireless
communication device.
The present invention is embodied in a system 100 illustrated in the
functional block diagram of FIG.1. The system 100 includes a wireless
20 communication device 101 and an external accessory 201, two of which are
illustrated in FIG. 2 as either a headset accessory 202 or a carkit accessory 210.
Although there are many other possible external accessories that may be
connected to the wireless communication device 101, in the interest of brevity,
not all of them are shown or fully described herein. However, the absence of
25  any description of these external accessories is not meant to limit the scope of
the invention.
The wireless communication device 101, which may be embodied in a

cellular telephone, includes a housing 102 that contains a transmitter 104 and a

receiver 106 to allow transmission and reception of data, such as audio



10 the voice of the caller to the user, or produce audible cues that alsnsijglt 1003
tthe user in operating the wireless communi cation device 101. The wirel ess

comuni cation device 101 al so includes a display 126 to conveni entlg‘i:S -
di spl ay uS¥@ 0980T uctions as well as user-entered data, sucRCIA'SQYSFhation

t el ephone nunbers and al phanuneric text. sThe informati on showmn 15 on the
di splay 126 provides vjsual cues that assist the user in the operation of

the system 100. SRIKBYPKALIPDs betwaendhasystem 1R amda ragote fogasiong suekh @s gneell
by the user in a,conventional nner. The keypad 128 provides a conveni ent

i nput devi ce by S%ﬁi%or?tb%@f’(ri a?ﬂti OYE)'ep erafismpetes apdnheaeicermade maay be
bower from a batoEERaSHO A RSy 08c RGP L ey (R AHE0E 1
102. | I i t, the batt . 130 . har. I ttery.
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system 100 are e her by a bus system 132 of the wrel ess
conmmuni cati on dg@?&ég%&%\%& ch may include a power bus, control signal
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201 may be connecte W reless cofmunicatlo

accessory port &3y 1i9enSXpeEfdin m%%&%%varv%dWﬂﬁcéﬁgra:tﬁnt S'fatﬂéuérstem

system 132 through the accessory port 136. \Wen connected e W rel ess

communi cat i b dege, et okl a pditioRdfahem), nwieee Si@Femaihing thdkesark iR 1o¥Ht€d &5 Sther
communi cation device to bé used in a wde range of applications. As shown

in FIG 2, the préessing agtsssiociudedl ihaghansgstennisi ORoL0exhAPl, fhe wireless
connector 209 at the end of the extension cord 208 allows the 10 external
accessory 201 tocothenwdugtied teviche 16t camgorinchald, #B86additidre o r EPEES112, an
comuni cation device 101. In general, the external accessory 201 is

manuf act ur ed byidemdificatien nprmeessoirutldr faxf rechiving raid yrocessingiidenfificatibey data.
101, thereby insuring conpatibili tﬁ between the two. However, it is also
possi bl e for anTbgidentificasionedaterrgtleds pwhathepthd wirelegst dommustiession device 101
comuni cat i an devi ces made by ot her manufactures. o )

1 is connected to an external accessory, and identifies the specific external
accessory if one is connected. The identification processor 114 and the
identification data will be described in greater detail below.

The wireless communication device 101 further includes a memory 116
which may include both read-only memory (ROM) and random access memory

20 (RAM). A portion of the memory 116 may also include non-volatile random
access memory to store information that must be present upon powering up the
wireless communication device 101. The memory 116 is used generally to store
instructions and data for processing by the CPU 112.

The wireless communication device 101 also includes an output data

25 memory 118 that is devoted to storing information such as user programmable
volume levels and the associated menu titles or labels for earpiece, ringer, key

beep, and message alerts of the wireless communication device 101. The output



Sonme exanpl es of the external accessories 201 are the headset accessbpy“UZ(ﬁU3
and t-he carkit accessory 210, which are illustrated in FIG 2. The headset
accessory 202 is useful because the user does not need to hold the wrel ess
conmuni cag,j ice 101 during operation. The nouthpi ece 2@¢raReyRBEF €Ce
20 206 argkg@égﬁéoned by the headset 2Dl @ccessory and are used ?On pl ace of
the m crophone 120 and speaker 2Z2 (see FIG 1 ) of the wreless

conmuni cat i on dgwgi rﬁ@rxﬂd}g MisaRayelisd §terd e Rt FRE 868 Uata P An stERRAN8E8Shr
The carkit accessory 210 is alSo useful because an external m crophone 21

attached to thzol ¢reiecedd & tHwiréledgRBhlRuhfatidfddvicedi@ce of the
m crophone 25 120, and the audi bl e output signals produced by the wrel ess

comuni cati on devi CEharwirkledh Sdbrhin@chi@iein devaedi®l a¥sd emrlddds aR Alio input
aut onobi l e. Thus, the user can use the w rel ess communi cati on device an
continue to drdetceissuigh asla Omikrbphor€O0RMWANDAA2Z8diS FEPLANROBEeh iyt A
hands w t hout any distractions fromtrying to hold the wirel ess

comuni cat bon speakee 12TheTle atieroptoneo12®andidpeaken22 yypesatef inex iconventional
accessories available. The carkit accessory 210 shown in FIG 2 is a
non-coi | - cor d manket , tovhprevitlee tivoewnag 2Gflicoroauhiniyatioe exding nte wireless
accessory 210 to the wirel ess communi cation device 101 is a straight cord.
Q her types ofcomamkinicatiore dewadd dble her speaker c1R2d i9Griven dyc dirlving wsignals
t hose conmmonly used on conventional tel ephones. A battery charger that
char ges the regsneratediean autput driver 124+ Abe wriving signalapravisked) yntheemitpart
101 is another common external accessory. A conputer 10 interface for a
personal conpultiverck2q witl bp donverteddnothaspaskesilB? intoxawdibig signalssedranamidt
can be COLiBI ed to the wirel ess communi cation device 101 via the accessory
port 136. 1P| ubeveicepkthsrcallea de the Heer ok papdure apdibie sups thatgssiah iherjirer in

shown or described.in detail herein because the% @ie famliar to those
skilled in th@RErating ghe wigglgss communication decg38l.at i on of ext er nal

201 and d h I J i
The w el ess commum ST aTetorEbn b RB S e BBTara. faclid & dRpa s ra
201 it ds finst ted. The i tifl ' 114
Gocs this by SoRvEBl” ey (R IREGSEonn B B e o pFR-RLERES “Rlon s
Ext [ f Qo : I |
emboa ment, ¢ Ko ananoh AFbpRURe b3 SiCubRRfusgic €11 TrBnfHEERR shown

that trangker sorﬂg{yeaggiﬂ_ia’ﬁggs ;@C’%vmeg Q}iﬁgag éf?%g‘r"ﬂ—lﬁ dlidt e deeerGR éi{}g %ggfﬁaerh%f

external accesso port nes or pins.
lines is a P%@%g@rehﬂ 106C% 'il'e\?\?:a&'l@@ ifs%rttahﬁé?d tth @RS Rousity) 10% f@iabﬁerfaﬁeﬁl E)Fe
external accessory 201 to the rel ess communi cati on device 101. ‘As 25 wil |

be described ithe fuset Hara doherehtibahlowmariree. | TRatkdyipadt 128 prooike sdcohiénient
nonitors this line for a voltage or status signal that indicates when an

ext ernal accedspulydedikeitsy ediiok destination telephoaé ensnbersnami catrimandiemiagebe
101 and then for a device identification (ID) code of the external
accessory 201.entéreddiyhdre uset. 0 JUL 2Q03 WD 00/ 42797 9 PC TNS00/ 00662 three
lines in the accessory port 136 are a PCM Data-Qut (PCM DQOUT) |ine for
transm ssk@n of datBhefelectricabcampenents afdhesyistem 1¢hrageiveceowenfrom a hattery
external accessory 201, a clock Line, and a synchroni zation Iine. The PCM
port can al so 188vwhick i attacheskt and guppeatedgby the housing, 205 pFt aniexeEPlanat
in some 5 enbodinents, the PCM port can h&\ve rmhr!e or fe\/\ﬁr ILnes.

aEgen nsAiqk

) { Fqr
exanpl e, cl oclembpdimantnthenbatienyol3Gisgh se e battery %e@beammtsl
sane |ine. Power and signal ground can share the sanme |iLne, If the external
accessory 201Vt\ﬁ%§}’§tﬁné>18@z MRAY 1 é\‘/&gﬁ 3 GPPNSFieth °t§°a'}5’m"i‘}ag°rpg§ﬁe?°%c?ﬂ’é of an
Wi rel ess com’run}cat' on device 101, then a voltage.level is &0 det %(a: ed bg
the identific&t edﬂaiprp@é%%rsépui%df aa%earfbraé’ltoﬁ%ﬁ sBower adapter, power

25 adapter, or the like.
The various components of the system 100 are coupled together by a bus
system 132 of the wireless communication device 101, which may include a

power bus, control signal bus, and status signal bus in addition to a data bus.



| nput/output (GPIO) line of the wireless conmunication device 101. &HéUbﬁﬂﬂb
line'can be a part of the PCM port, or it can be a line external to the PCM
port |ines described above. PCMis not described herein in detail because
it is famwoaenssre7t hose skilled in the arty, 15 In an exenpl acyusoweszrent ,
the PCMDIN line remains at low logic | evel when there is no external
accessory 201 attached to the accessory port 136. Low |l ogic Level can be
defined as eHovesvergfon thelsakeef tlavity,tha vaeious dusegaré Bistrateat inaFid dads the
vol tage | evel. Mpst external accessories, except for battery chargers, wll
transnmit hi ghus sgatemiB322]1 on the PCM DI N |ine when the external 20
accessory 201 is attached to the accessory port 136. High logic level is
defined to be a vBkteapel hesesboresyROl mimarbet tonrerted dgi wirklese lcowohtinipatiokl G
3is atable listing several external accessories 201 and whether a
particul ar esteeicaalOladhbesugh yarpGlccessony t pod ABGh 1T external ageessbriesCGveDl N
Li ne upon connection. The information shown in the table of FIG 3 for
known ex®er negnngstass dor thes bus gpstemoddd thiough thammcgessary @ort A36he Wheput
data menory 118, so that when a particular external accessory 201 is
connect ed,  tepnnestadctq theswvirelesssommuairatipnidrvies 181 the exteraalsancosspay 281 e
conpared by the identification processor 114 with this known information.

1 0 JuL 20032Ngwedheowireless pemnupicriosalevichdR benHEd iBR Wide &3ags @il
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1 et o0 ool 26 RRep P a0t IR BB Rttt 3k i el
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data to the W rel ess -conmuni cati on device ogic level ont
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skilled in the art 0 programthe 1 dentification processor
114 to noni teessidle BEM QN bxteenglurddiesdony ertval be dedoafpatibdel itk Gl Reless
Sone external accessories 201, such as the carkit 210 ‘and a battery 15
char ger 15al scommumlicativn déviaés pade byt sthehmaniufatieaes.comuni cati on device
101. The table of FIG 3 identifies the external accessories 201 that

suppl y external fBme exdhgpleslohthd extatrnalacpessoeies 2011ar¢ the headset takeessory
presence of a voltage |evel comng froman external power |ine through a
det ect or cord@@cand the carkiPacrassory 310,twhichi arel dhisteatednim FiGt 2.0 Thecheadset 01.
This voltage |evel, whether |ogic 20 high or logic |ow, provides additional
i ndi cati on ascessonnA0Reis awf@kgsemwe thecuserodges gt reedpir Rokb the dyiselessor
exanple, as shown in the table of FIG 3, if the identjficatlon processor
114 det ect s ERmuRiqasion deyice 181 during eprratenD) g mesthpiges s and gappiece

he 1 aerl) 11408 psrptiened o i Rartsht 20T e 5L otk o 4t BURS Shoven | 1
third et o SiPBRRaR Hof 2o SReske, 1% (b el B PR ali G ARt

pow D1 N st grivind 1 Vb BEo e en s PRy R Boibated, L0 et ermal 1
0 JUI 2003V 00/ i/ 4 PETL DM PROBo ARERERELRBe S OMETId) hitfobRBhe o

FIG 3, is also s or 1n the output data ne

so that the J13eftdchbddbiRl ilepbe 31 h abitfnoheG0 RN n difcel SARS hictSshone

information wt € known intformation stored int nory 116 or in the

out put gst a yHyYTMHY tiﬂeaaucﬁbf?Bﬁtﬁdtaﬂg{m%tﬁ@d%eH F@I% iFlbssAERARATIYatiSHL 1 O

the wirel ess comruni cati on device 1 al'ong the ta lines of the PCM port,

i ncl udi ng t hfeaY hfePtrhRsmithéd ofeP aRSudib s§btendP14/if the sexempbiley Thus, the
enbodi nent, the PCM data runs at a data rate of 128K bits/second. Eight

bits out of \@éercanli@sebities wifeledssesmiruriedtion Yevitesandabatinubito drve using
conpressed sanples of audio data or fax data, 10 for exanple. The renaining
8 bits of the 16 bits are known as the "pad-byte" or




-"pad character.” In system 100, during the device identification the1 0 JuL 2003
pad-byte is used to carry the IDinformation of the external accessory 201
during the communication interface between the external accessory and the

Wi rel ess YWPUR¥ati on device 101. The extgernal accessory 2BGTHIS8/@066%

uni que value in 15 this pad-byte upon connection to w reless comunication
devi ce 101. Th%\lg]ni ue v_allt‘ue of the IDinformation is shown by the
represent at | & aﬁ'gié wWidheiy janyt fEstragfiensofireg trgingrdp dwlgpre wireless
device ID of the headset 202 is Cl hexadeci mal. These known val ues are al so
stored in t HOTRBWBHSAtIOIEA@YICe.n t he out put data memory 118, so that the

identification prgcessor 114 can coppare 20 the ID infqQrmation, actua]l
received fromthe ?@e?%ama%c%%ér‘ifr?fgwtvﬁmst ee’ﬁﬁﬂi‘ﬁﬁ %F%?é’?etsoa‘f%w‘?-f y

s AR oS AR P LS R
' [ L - . .
correct Edﬁ&;?%@%ﬁnqﬁg‘%cbﬁg6&3%?9‘52@9?%%05%2’2‘? iy fakerafelt SubtaurCasar
S, O T AP U B AR 080
Y onal e 2081 &, EIILER, 04RRE (BRI Yselt"6n Q3RloRIEURLRR 1 o7
12 PCT/ US00/ bOaQ@é? dg Hig@thhPY cthglﬁgg gﬁ% fé’cﬂg eable bhfter fb‘(f)ﬁﬁcws&g&\%@sgh
oh tiPre o pad- byte.

is the transmss eac e external accessory

transmts thepagnbyliraddcd o1 ?%ﬁl@r COmIfi6H !e%lé?ﬁ?_llt Meg{og%e& iég?.gﬂmtewt h

this mechani sm of repeatedly readi ng and conpari ng the pa

m ssed 90 SkhRefePM & 35&»&&&1 %nﬁ?ﬁ@:& &f iagfftb{)t ReyaCeibReY Rssite dabmal
value in the pad-byte. The external power status signal on‘the GO IIne,

t he hi gh | ogiceedserethattahlise ciglad tahle WiteléavidsifmuRi@atbrodéeicd a0a aa thée
PCMDIN line do not arrive at the PCM port at the same tine. To support
real -ti me operedsbonpott 136 Mlusttationsafrthigse otHeraxtetnal aecefdries P01 are not
identification processor 114 processes 10 the signals and device ID data
based on | oghowat at desaribedhie detaildrerdinbecatse they, aretfaniilento fhasatskilled in
processor 114 perforns a particular function and renains in a predeterm ned
state until themetcted to performa different function and thereby change
states._ Software instructions, referred to as "keys," represent a change of
st at es. I¥or i nst dncwdentxeyppary theaperation ofextemnal ageassory 20% s to upslate or
114 15 is to&gl ing framnonitoring for the high I ogic |evel status signal
on the PCVDItRE MpefeinterfacepropgriyHepan eprnictionq thevitsiess coRanuniaEoRiRics n

L b SRSk B BB SRS B0 AT HASRRLE B2 Rl
deser! 3, i EREK B TP AL 0 IR, Sl B
encir of ed_URBLEDLPRALCRe TS Nin il & Bale LA! S5, BloLBR RYBHEIDIE0. The

di rectional arro very vari ous "Keys, Trepresent a
Char 500w 11 bancy ey Bbodifert AR Seck 08 BT Y, Blle e

non- coi | - corfygatkivh (t%&%g)e%m tHéP&%ﬁﬁ?fsoditqq%mfeé‘n HREREdINR DR EhRR ation

accessories can be exte to 1dentify the er external accessories

listed in thRvieblol £{d BHdexderradhcssom) 201, ke PEMERbrP MRS deyinal0

i ndi cates that external power from an éxternal accessory 201 has been

det ect ed by Qfe€of the finds id 4 PCRQ-DMEIAAPEM DN BlLIRETIUIROrERGhBsion of data
identification processor 214 on the GPIO line. Based on this state, key 510
woul d t hen (ﬂi-drﬁ(theTdi@eﬂndhﬂ&deéédt?tiﬂlrtopﬂl’@w&éwss Tdfmrhanivhtiogeldvice 101.nAd
state of nonitoring for a high [ogic I evel on the PCMDIN Iine. The keys
listed 23 t heilt bl desifribedGin 4udihiey edetailt baloipOtlie ddemhificationt goroocessoot Tk
and towards the state 5 in which the external accessory 201 is fully

i dentified. nRefitorsi this line ForG vbltagel oc istatsis sigreal thatt imdiGGeswhenm amiextexhal
state, the wireless communi cation device 101 is powered by the battery 130
if there isadcessory 201 is connected to the wireless communication device 101 and then

for a device identification (ID) code of the external accessory 201. The other



external accessory 201 connected to the accessory port 136. It is not1e8 JUL 2003
that "a state 132, indicated as LPM (Low Power Mde), could al so have been
chosen as 10 an initial state, when there is m ninum power being supplied
to the w nvedemgrgonmuni cati on device 101. jhn state 130, thepcuasbédaseat iron
processor 114 nonitors for both a high logic |level on the PCMD N Iine and
a voltage on the GPIO line that indicates an external power source. If high
| ogi ¢ | evel ithreeolinefeirethecatcessor oM kM 4 PAMIDdtae® 1€ (PEM-DOET) lifie for
detected on the GPIOline, 15 a HS EXT PAR ON I C key 510 is delivered to
change t he sttmrenmibsibheof yddttenfrbd0 theomwisdledse caBniinicatiahedebite #61 to the
indicated in the table of FIG 3, the conbination of an external power
source and | extdrogl acdessaly 201, aldoddChhé) dhd a sgnchtinizatéon tinat EhecP@Mpori s
coupled to the wirel ess communi cati on device 101. 20 In the previous step,

i f the identichhcdso davpraofifthshne fovl gromesdidgt eldtis doHieyhppoeriatetethat imsotrdee
PCMDIN Iine, which indicates the connection of sone type of external
accessor yd 20 emhddiments;She PCMEoOK dReyhaseampze deféwer bnes.o Fohaxampldeladkat e
of the system 100 fromstate 130 to state 552. In state 552, the

i denti fi cati @pdpyyoicheenization signals euld bef tsanupittadavepshesame line EGover
line. 25 System 100 remains in_state 552 jf no external power is detected
on the GPI O RPAsignABrenadanshargthesgmaling i n the pad-byte of the data
transmtted on the., PCMDIN lLine. Fro review of the table of FIG .3, this
conbi nation of hi antheoatsmaéﬂspe%ﬁrx ab pespmiate pmrnwmﬁyéﬁﬁwmm
on the GPIO line 10~ Ul 2003 WO 00/42797 14 P%g/t%ggO/OOGG i ndi cates
that there | POWSReiRidhe viteless COMPUIRIFAtioR Hevice 104, nuﬂkﬁ%ﬁﬂ'ﬁ“d N el

coupl o4 16, AEE! 552 ARTUAERIR, SabSsat it b ol PHl e
neadsel 202, Loy R GEATTCRIO] IRPLE 1 ahsia, RHARESTAubA e oy P ARAERRT ¢
Lo State 202 et il el Sl SNl bk gt i o T okt %0y por

the previ OUSIiﬁEéaF&esEEib%& dovee PENIES! RdteHeddiHed hefeifCHPdREIMBcARY! #6is! D

00 of a conputer 1nterface or an I D of an unknown device are detected

i nstead of theniliArheXResCikileéd deiecet! D C1, then a HS _DOTG K key 514 or HS
DEV_UNKNOMWN_K key 516, corresponding to these two other devices

respectii®ly woul @ih havexdinplargaimbedigtentAthd POMBREI lato yemairteatt Iow ¢egicon
processor 114 reads the pad-byte data repeatedly, as determ ned by the

cl ock si gnal leviebwiesn theré isaio ektermali avcessory 201 attactidietoptite dgcessorst pokf 136ack
in state 552, the identification processor 114 had detected external power
on the GPI O Lowelogihtavehnanibe E¢efinedrasaritheriaeyo 3oltage Uevelhadewheeltage level,
delivered. This key 514 woul d change the state of the system 100 from state
552 to stat e0b54 negatixe| volkageddenali baostaexternad| aggessaries, sxcepbfor battery

identification processor 114 reads the device 1D tr itted froqmthe
coupl e 20 exthargsrs, awéle@%%rplt@gﬁ@smﬁwéelm ChhPIN Line sxtogm tha edemaim

R Pk SRR g T SIS A
dont 11 Cat i BhOBACOLaST ek sl risHry OF 1) g et oot 5 bl
di sconnect ed 10 BT PR eEbBASERT oy Mikeheh % JRRUENSR eprmal
Such as’the o B RO ATHERIGR IR ol A PEMIPINT 107 upOH oo
The information shown in the table of FIG. 3 for known external accessories is
25 stored in the memory 116 or in the output data memory 118, so that when a
particular external accessory 201 is connected, the logic levels transmitted by

the external accessory 201 are compared by the identification processor 114 with

this known information.



10 J UL 2003 WO 001 42797 15 PCT/ US00/ 00662 connected to the wirel dss UL 103
conmmuni cati on device 10T wll now be described. State 130 in the flow chart
500 of FIG 5 is chosen once again as the initial state of the system 100,
wher e t hekgg p§i4d397 €Xt ernal accessory 201 connected and a batgeqinysedBss2
supplies power to the wreless comuni catikh device 101. Upon 5 connecti on
of an external accessory 201 to accessory port 136, the identification

processor 114 det g, @8hREMIN, AV tOM A fh%c@%bgz'idietraﬁéxﬂ?gf}ggﬂbgw Rivel he

table of FIG 3, this condition indicates that a battery c _
conputer int Wﬁié‘lﬁ@na}ab@QﬁftE@'férrﬁfoﬂmﬂ@éskbh tR BCH-DIN! 1ifer d‘hegﬁhsé wi@fh 8f

unknown device, is supplying external power to the w reless comruni cation

device 101 T pittevelliPPhofchitiiykest Ghe shotierahanS0! aRllgkedrds. Sihd S

delivered to chandge the state of e system 100 fromstate 130 to state

550. The del id@ttificatiokeyroedddonlian is kmkba&em@wﬂ%ﬁﬁwrﬁﬁ)ﬂm@ IPRVLBIN 1330
Once in state 550, the identification processor 114 then checks to see if

the PCM B3 N in 6@ hillsdtogt ihegials! eI\deng highhlaghc 1€@]Gs ldev&lted wititin thed Baied
on the PCM DI N line, the system 15 100 remains in state 550, signifying

that a char giitervalc @infratitaids tthat e exteeaslonycesssly 206 HasefusktldftacBed tbf thd n
the previous step at state 550, high logic level is detected on the PCM DI N
line, then awiieléssTcdoiMufidatiorbfévice 1ddl | Oehartvise, thesn jenbhextetral acaksdiye
system 100 fromstate 550 to state 554. Froma review of the table of FIG
20 3, the co?®l pannentedf Ieshaulddbe potest that & bett€@Bt Chaigee mayl Heoginmeblieghto

| evel status on the PCM DI N |line indicates a connection of a carkit, a
conput er i nt ¥yef acesssony poruddeowBectaisecthe chargext dogs ot timansfde wlaitd itoatheon
processor |14 repeatedly reads for a device IDin the pad-byte of the

.

transni thted witelessr spmmpenicafior cdesice xiQl nthie legissleyel arothe yBCMDIM: lineock
i nterval s di scussed above, 25 It shoul dbEeé)got ed that, in the,f)ro,cess
descri bed abteains lopwsias indicateq dn; entable O4thIbn Jr &t desean skilled; insthe art

o2 oh S B Wbt e i e AR
%) op|4279¥ AV 6%8‘6’6‘6_ _"éis_a‘f%*eé?b‘,‘e‘ghﬁat Otate 554. It is also
o Logic I bvel Soe,exisHElacsBirat 2P BSgR e chPb AW AR el
Cyatom 190 v hialtE supply el bRt e kRRIRE sOtimRRRoH deyite o,
The end resufhe itSblehst lglglgi%' ft%@?llti?i)ﬁttﬁ@el@%ﬂa? a@&es%bﬁ?@ Zﬁﬁﬁaw@ﬂ?fa}yl@ﬁ@fﬂﬂ to

state 554, if the hexa ma D C2 of the non-coil-cord carki O1s

identified, gowerHTthe NGerIRRAfidfEYrdrbdsos1TRdeRtLthe! Sre3AT 8F 8 vidMage level

interface by changing the state of the system 100 fromstate 554 t0 state
210. In the édmmlih'@m abOékteinal Ifowér linkaheowdk) d detedtbrcadratbctal tdRKGPIGIFK

10 signifies a "Hands-Free Kit" for a carkit. It is to be appreciated that
it would line of the wireless communication device 101. This voltage level, whether logic
20  high or logic low, provides additional indication as to whether an external
accessory 201 has been connected. For example, as shown in the table of FIG. 3,
if the identification processor 114 detects both a low logic level on the PCM-
DIN line and presence of external power, then it determines that a battery
charger is connected. If the identification processor 114 detects the other
25  combinations shown in the table of FIG. 3, then the identification processor 114
checks for a third set of information -- the device ID code of the external

accessory 201 -- on the PCM-DIN line, as will be described below. Like the data

on the PCM-DIN signal line, the external power information for known external



have been possible in state 554 to detect the device ID of other ext er1n[331rmL 1003
accessories 201 that have an external power source and that transmt a high

|l ogic status on the PCM DI N Iine. The correspondi ng keys for these externpal
accessori eWOWM2TYHs shown in FI G 4, woul d have been del i ver eBCTHSWUEE of

15 HS HFK _NOCORD K key 51 2. Should the non-coil-cord carkit 210 or these

ot her external accessorjes bhe iubs uently disconnected fromthe wreless
communi cat i on3¢FeSries hows IHS?_PPqéﬁ% ‘Pﬂﬁ@ 3pimalsadteredgnethe memory Al ardp

502 are deli vg{ed resulting in the igsten}iloo sequenti ally changi ng_ states
fromstate 218 C§tRdatdIMERETY 1P $dhat the ificatiph pyRcessor htld KeRe

cormun cat | o GBFEEETTANT A TYOBBBHOD AL dBR trONE EHOFaHEE SLaisH i the
returns to the starteugnerr.e 'ht Og&%ié%grs for hi 8I ogic level status on the
PG(;/LPISL\IOLI n'?hg‘f&;? 81[ r)gspgxf rna daq\?irf:lzgofgll c[alnngé l::) ISct gdb(235 to and
ggsconpecﬁed from f')ﬁga a@?@%bt? ph}’t ?E%Geé&ergﬁk, FHRPOPE E@ﬁ %ﬁhi fhe twére?ess

. S . ) ! . 501 i
ocourring. . FiQTEERGHS of RrattRh (e RO ITSs ST BE BN BT Beliag e

h . : o F :

hese, event s affike ML 4ol UERAAPL 1,202 S BUPELERIMLLE POV darg
o StILL TN Uianiaeass e BRI Eedlin EehPutl AIGISISSE R0 Boed

state 552, the user nmay su sconnect hea nd connec

carkit 210 t oqt O{thi PRYIB i i
headset 202 \?\t/iol ?@ﬁ)@?&?@&ﬁ&g@déﬁg%ﬁ{%%}(ﬁ?ey Sgt%ag?ilgégége |§§dé 6tr gé)éﬁgﬁlée

5 the stge oforlehR@mpIst TRE HoRaldingIsshitd 6f 2214 Bits hA Rndwh.asPHE €phd-b3itét 8r
130, the identificafion processor 114 will detect external powe|P on“t he

GPl O | i ne and'msidadiaracteent Irdgystérn T0U, daming Bredeviee iduntifitatioartke padlyte is
including the initial step of delivering the HS EXT_ PWR ON K key 510 to
change the studed ¢ dahy shetlEmidfdinfation sf ahe éd@rmal sdcatswrpSE01 Elum:?’ ehess
of identifying the carkit 210 10 then repeats as previously describe

above. The f|mmuaitatis®0 inferfacs Betwdens tthat edetmal atdessarydanththe wireless

i dentification processes can be acconplished, and a person skilled in art
woul d under steonymumicationsdevico 1@k s€he gxternalanegssaridliplaces\a wniqug viallige in
figure. In an _enbodi nent of the present invention, once the external
accessor Y915 thipl pad-hyte nepon cenneetion denwirelesst fmnpinicationy deyice WhviHee

appropriate instructjons_to the other elenents shown in FIG 1 in hoysin
102 0 that tHEGHS FRluGef ﬁ@rﬁ%mﬁpm\ﬁ@pndﬁgﬁembﬁéheaeqmgwﬁgﬂvwaw@ﬁ igte

'ZSXe'Wiih ch y et of K aneral FRPORLE cBiemlry e b 0 dog e BRE B2 CF
Cdont1 11 cat | Qs XaHEbEy Aherd KBARF SR 3¢ NP SR i WGl 1 Gr in the
appropriate RuABLANLYOLUIRSL 18, [daCHR L n@ﬁ&t%%u%gﬁeépc%g’;m%g é&%léisg@%ﬁi s

conmuni cati on Vi Cce are stored 1 n ou ata nmeno

i nformat bpn itRe tiPe; ?%rﬁﬂf,i\noﬁ?atcﬁi Ebiviel fid2h GhE1XeSmb ' R QUYL 2018%4th &le

whi ch out put driver genérate driving 25 signals to ive the

corr espondi nmwﬂ%h%\qu&entﬂ?%@ie&mrﬁm&ﬁs ws the volunme level and a
| abel for the external accessofy 201 corresponding to that volune |evel.

The techni ques usgUataOcdiRbRinitdtrSoulh tHEEPCMADTIA g i@erﬁEa‘-m@Uys yeligsles
programed volume | evels for adjustnment and di splay on 101 L 2003 WO
00142797 18 R{3ist/I0rhe QBCRI-DINIpliny cd? Gaudecerdoscin tHadtransmirtqabdatan indluding
Patent Application No. 09/229, 132, entitled "SYSTEM AND METHOD FOR A MENU
TI TLE DI SPLAYhe Nalue/sfRbk FRd-byeMIM @tTiroshdfe@drtect phdebyte vahreuaoptdifed,
1999 and assigned to the assignee of the present application. This

co- pendi B9 a;ﬂg)ei tdenitificaion s processqorlddededdsr dha pgdrbyter mwdtiplen times, with
entirety. It is to be understood that even though various enbodi nents and
advant ages ofmirtimuym cebay afteneachireadingy to ke s1ue that the data iseorsistentoi The

identification processor 114 synchronizes the transmission and reading of the

data by generating a clock signal. The delay between reading periods, as
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description, the above description is illustrative only, and reasonab?
changes can be nmade wi thout departing fromthe spirit and scope of the
i nvention. 10 Accordingly, the invention is not to be limted by the

f or egoi ng hbti on I nstead, the scope of the invention i SdRuifoees
determ ned‘qgﬁﬁ{“ gsbasi s of the claimor cl¥ ns that follow, t‘%e

I nterpretation of which are to be made in accordance with established

doctrines of défiﬁikzg‘slign&[%rﬂ&ﬁ{ éfgtn%ﬁ‘,-is YO8t i FodekhAE dvhih is tli%&aﬁsh{iéségxwﬁnelg

CLAIMS 1. Awre S communi cation system conpri'sing: a using;
wirel ess CO”‘BfrHaERth&ed?iilbg%Y' TReCORE A L MsbR) RoNGaRGHRE NHe rfﬁiuibg‘:ef 8hesHh

conmuni cati on devi ntluding a transcelver” for transmtting and recel ving

data and audipgsEHEEY Feteivig BR WRRR $iBRAI NEHES $his ANBLHH S OF @g&é@al nd
a renote | ocati‘on; an accessOry port noltinted on the housing and accessi bl e

to an eXter”%acﬁ%ﬁ%ﬁPE&nE@riﬁ | W debpid 85@?}ni§§&ﬁ§§§l{iﬁgba IFENESARPRE d&P
the wireless co ni cati oh devi ce,” the” accessory port including at Teast on

data |ines afi{é)_tﬁff%&ﬁ%%%@ﬁrdc?(afliﬁé@aiaﬂv&l'i!@ iWithe padspyemmuni cat i on devi ce
and comruni catively coupled to the accessory poft t0 sense activity on the

data |ine when thghexéaefsll essetys bigradepl g GPIONmeehedsghYlogly level he
processor further sensing identification data associated wth the external

accessory andgtatas sigridlearidi el idevicd Dnpathbatd daitalemt tey POM-RRY dimaldo not
accessory. 2. The systemof claiml wherein the data line is a portion of a
pul se code madriVeht the PEBMpopbat thelsarid einss:s Torsupiport malrtimevoperdtion bethe
processor generates a clock signal coupled to the accessory port, the

ext ernal acceeisdess ¢comnuumitation degricet 107, ¢he iidentifitatiaroptdvessar 814 psocesses
conmmruni cation device over the data line in response to the clock signal

when t hel@xt éhasignatscasd deyiced [k dafal kasetioon lagivistateeebtheosyrstenncil. ohhat is,
devi ce. the identification processor 114 performs a particular function and remains in a
predetermined state until directed to perform a different function and thereby
change states. Software instructions, referred to as “keys,” represent a change
of states. For instance, a key may indicate that the identification processor 114
15  is toggling from monitoring for the high logic level status signal on the PCM-
DIN line to reading the transmitted ID code. The table shown in FIG. 4 lists
several representative keys and the corresponding status that the keys
represent.
FIG. 5 illustrates a state machine flow chart 500 describing the operation
20  of the system 100 using the keys listed in the table of FIG. 4 and the information
shown in the table of FIG. 3. The encircled quantities represent different states
of the system 100. The directional arrows, showing the delivery of various
keys, represent a change from one state to another. Operation of this state
machine flow chart 500 will be explained below for the headset 202 and the
25 non-coil-cord carkit 210. The process to identify these two external accessories
can be extended to identify the other external accessories listed in the table of

FIG.3. For example, the HS_EXT POWER_ON_K key 510 indicates that

external power from an external accessory 201 has been detected by the
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4. The systemof claim 1l wherein the accessory port further includes an

input’ line to transmit a voltage fromthe external accessory when the
external accessory is coupled to the wireless comunication device, the
vol tage i mDeedye of whether the external;accessory provi dBETAROHP0G63
power to the wireless comuni cation device.”5. A wireless conmunication
system conprising: a housing; 1 0J UC 2003 20 a wrel ess comruni cation
devi ce cont aiidentificativm priecessonsilégon tthe GPIQIless Basednom ghisostatie vkeye 510
including a transceiver for transmtting and receiving data and audio
communi cat i origoBlkst thasndirget theridenticatinmprocsasdrotlddevihomgentd themenbseate of

| ocation; an accessory_ port nounted on the housing and accessible to an

ext ernal accdBeBHyring for|ahighhlogisievehan theMobiNt inge Thgusavsdisted iméshe

wi rel ess communj cation device, the accessory port including at |east on
data |ine; arfagllé %’rlilgeés&mﬁ sxsteaellq Hommendstale ksanetemamcctoryasas das plage
and commugi cati vel oupled o the accessory port, _tqQ sense activity on the
data i negvvhéﬁ WW@Kéﬁ‘F@P‘FﬂF‘a Recegsopy @01 3s gﬁﬁ’p‘ldéﬁt‘f%gt he accessory port, the

coessory and usi METERNEdBnERG: oRr HORPRE 8 A aoPyas R dkial Aipte, the.
cormuni cat | otvigle EORgrGRA SR A ?%%%aﬁ%?ﬁééxahﬂe%b%ﬂtéﬁzyaﬁﬁ ,-%;_“tggr%f is o
Gat w i tneRBPLaceIey et FaBterTq W doe dleiRal PAELkoR) W nbie bt o
xternal accepagiial BACHELSY ITAPSPERLE TS THILCAL RO IR Bhofes D1

system of clarm 1l wherern the € rnal” accessory’'is one of a car Oor use

in an auggnoli ﬁ\iﬁ@i"éﬁ?e,%hWQh&esﬁ%%ﬁW%Beiggﬁ@ﬁﬂé@% fhe wireless

I nterface, the external "accessory transmtti'ng an | cation co

part of the idaithithiGa@bnCdedfea181eN1d NRaRX 189, Ntle JAEREALCIL r&/\ﬁx‘é@éﬁ%btﬁﬂlei@

. o
the wirel ess comrmuni cation device. 7. The systemof claim1 ereln

external accessWityrs' fordotharkigh bRicSHPal on FRVPCMADIN ¢indl 418 §S®ltage on the
comuni cati on device when the charger is coupled to the wirel ess
comuni cat i OIGRIEY ligwe. that indRatessaeeketrngl powet sohederi 1If hiigh dsgic\level 8Mndthe
data line includes a signal transmtted fromthe external accessory to
i ndi cat e whenletduted vhethe RCMcDENdineybutsexternal pdwter it detedted bashe GPIO line,
communi cati on devi ce. 1 ~J Ut 2003

15 a HS_EXT_PWR_ON_K key 510 is delivered to change the state of the system

100 from state 130 to state 550. As indicated in the table of FIG. 3, the
combination of an external power source and low logic level on the PCM-DIN
line indicates that a charger is coupled to the wireless communication device
101.

20 In the previous step, if the identification processor 114 does detect a high
logic level on the PCM-DIN line, which indicates the connection of some type of
external accessory 201, then a HS_EXT_DEV_K key 504 is delivered to change
the state of the system 100 from state 130 to state 552. In state 552, the
identification processor 114 then checks for external power on the GPIO line.

25 System 100 remains in state 552 if no external power is detected on the GPIO
line, and checks for a device ID in the pad-byte of the data transmitted on the
PCM-DIN line. From a review of the table of FIG. 3, this combination of high

logic level on the PCM-DIN line and no external power on the GPIO line



21 9. The systemof claim3, further conprising a clock |ine coupled 8dUtaH3
accessory port and to the external accessory, the wireless comunication
device transmtting the clock signal to the external accessory over the

cl ock |inewoldd/q2fo7Wi r el ess conmmuni cati on dﬁéi ce coupl eabl e t pcROs6oidogENal-
accessory, conprising: a transceiver for transmtting and receiving data
and audi o comruni cati ons between the w rel ess comruni cati on device and a

remot e | ocati@rlic#tes abeeshereyisparkedddet @02] Wecampaitér linteefadd ! 8€AaduhRnbid
external accessory to allow the external accessory to be coupled to the

W rel ess comuevicatbapledietol the witelpsoemnaRlinicatisR AIR®i®CI0lVi ty on the data
line when the external accessory is coupled to the wireless comuni cation
devi ce, the procesblextfifirat pad-tyeesongspdrdingf tc hekadednatad IDs€dcsladwd i tHe
the external accessory and using the identification data to identify the
external accetsbbe pf FAGd3 dor auteadseti202,eis deteted vy tidertifiqationsprprabsor 11k a
out put signals being coupled to the external accessory via the accessory
port when 5t heHSxHEABSEIcKekayp598iis daliveired toochdregenthee biases of dhensyistani 100
device. 11. The device of claim 10 wherein the activity includes a signal
transmtted bfrotrhetatex582 talstate @02s dvpcenttun firtad identificatiornisceader the wireless
coupled to the wirel ess conmuni cati on device and the identification data
i ncl udes an i ewnmuricatidrodevisdd03fcanhpraperkt inderface avith the headset1282¢ dini the
of claim 10 wherein the data line is a portion of a pulse code nodul ation
(PCM) port, aPREVIOIS PER pois ta be appreiatat that e hexadedsa) deyice IR0 gha

e Tor 11 arfSTPRIgier s alg KhGhioa FRERGW eV e vl ietested inalead of the
e oxt el Bredssiisl”| duisho o (11 nEet @ cdis IR S ST & Y
0J UL 2003 lglg_DEV_UNKNOWN_K key 516, corresponding to these two other devices
respectively would have been delivered. As discussed above, identification
processor 114 reads the pad-byte data repeatedly, as determined by the clock
signal, to verify that there is no error in the pad-byte.
15 If, back in state 552, the identification processor 114 had detected
external power on the GPIO line, then an HS_EXT_PWR_ON_K key 514 would
have been delivered. This key 514 would change the state of the system 100
from state 552 to state 554. As will be described later below, at state 554
identification processor 114 reads the device ID transmitted from the couple
20  external accessory 201.

If the headset 202 is disconnected from accessory port 136 or if the
headset 202 is disabled, a HS_PHONE_K key 506 is delivered to change the
state of the system 100 from state 202 to state 130. Key 506 changes the PCM-
DIN line back to logic low so that identification processor 114 can monitor for

25  the next connection. Key 506 is delivered whenever an external accessory 201 is
disabled or disconnected from the wireless communication device 101.
The procedure for identifying when an external accessory 201 with an

external power source, such as the non-coil-cord carkit 210 shown in FIG. 2, is
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14. A wireless communi cation device coupl eable to an external accessory,

conprising: a transceiver for transmitting and receiving data and audio
conmruni cati ons between the wirel ess comuni cation device and a renote

| ocati on; WO @aem™3Isory port to receive a d?Ba | i ne attached por/uSms/eesa2er hal
accessory to allow the external accessory 0 be coupled to the wreless
communi cati on device; a processor to sense activity on the data |ine when

t he external corvestdr to itke coirpless commbeaissitios! desice clotuniill atdwnbel elesatbed.he
processor further sensing identification data associated with the external
accessory andStats hif irhthe fewt dHart 800 of FiGt & is chostenondeyagdin asxtherinitlal state
accessory; and an output driver to generate output signals, the output

si gnal s bei ngofcthepsystemold®s evbarecthent iacueexterpal accessnrya2le senngctedrndwaen
the external accessory is coupled to the wirel ess conmuni cati on device
further conprbattery B0ssupplips powar itorthe oujrelads commanjnationsdevice 10¢. dfpoage
| ocation storing data associated with a plurality of external accessories,
the store@ daicanendonof 8y exterraéacidssonyt 20h te ackessanyr peysdiddi thye identifigatior
of the plurality of external accessories, and the processor conparing the
transmtted iRKOsessbr dadidatectatextarmnahpomersam thel (FInline iFremt rfrgvieme of the
external accessory when the external accessory is coupled to the wireless

communi cat i orfaleyPELIG1E, thisecendition Brdispiesnihat aubatiern ehaeseh ot computer
ranom +ted GRHCech ORI B 0uR RG-SR AT GTa PRENE oA hys
the clock signal 1 16. ‘chhe evi ce_of &Iéai m 1§S\A/.nerei n tchg' i d%[rét ifi ;@l
code is a bi TARPHOELEX M PIHET & e WIreEssi AT UMEHS deX et er nafe

: 1o . g : di
scoesor ol FHISpRE PWRRLK! By S0, Beiln Y HEILASPIETS Bogpiilaa o
: et . ti . . "
ransmt1ng diigh 4E0LLLS HRUHEByRRP160 c ALY RSO MnEXERERRY gp

accessory is cou Ss conmuni cat’i'on devi Ce.

23 18. The d%éf@o(?%lﬁ%' hilifhefish e lkabils %B%ﬁ@}y iﬁ&eséﬂéiéﬁ 3t: o B39/ Hd

to supply po € W reless comuni catl on devi‘ce when t charger’ i

coupled to t haeﬁ\éi{ic?alt?o?xsgm £ kidh CR¥EEL0 d€e i HEEPOR-TOIN dfleChY Hisgslg

when an external accessory Is coupled to an accessory port of a wirele

conmmuni cat i onogRVevd. aphighl it levdlds hbe derdcesdioh the FSSIFDIIN Tk thebistedm
conprising the steps of nonitoring a data line for activity indicative of

when t helbxt do0akmadeeisstate 530, cignihydrgtthat he:hw'r%erl iseonnected tocthe iaotessory
device; reading identification data transmtted by the external accessory
on the data Ipareldhsee FEG. 8kt er nal accessory is coupled to the wirel ess
communi cation device;, and conparing the transmtted identification data
wi th stored infor dhtinotheapravious stepwat stake 550+ hight logie lessel s rdsgtected @nsthe es
to identify the external accessorél, ) )
PCM-DIN line, then a HS_EXT_DEV_K key 505 is delivered to change the state
of the system 100 from state 550 to state 554. From a review of the table of FIG.
20 3, the combination of external power on the GPIO line and logic high level
status on the PCM-DIN line indicates a connection of a carkit, a computer
interface, or an unknown device. In state 554, the identification processor 114
repeatedly reads for a device ID in the pad-byte of the transmitted data from
the connected external accessory 201, using the clock intervals discussed above.
25 It should be noted that, in the process described above at state 130, the
identification processor 114 first checked for external power on the GPIO line,
and then subsequently checked for a high logic level status on the PCM-DIN

line. In this fashion, the state of system 100 changed sequentially from state 130,
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transmtting and receiving data and audi o conmuni cati ons between the
W rel ess conmuni cati on device and a renote | ocation. 20. The nethod of

clai m 19 wpelhsusrot he step of nonitoring i ngé udes checki ng arpampsdoobésae T or
a voltage indicative of whether the extern accessory supplies external
power to the wireless comuni cati on device. 21. The nethod of claim19,

further conprpsitdve 3302 avldefd 8fat@85L! dt iddls Fds8ie 36 Q{C}@Fraﬁ\h&lenﬂ@hﬁﬁ"céﬁﬁn
(0]

and reading steps occurring in response to a period i me defined by the

clock signal prddessd@10®b dt heckl firithed high Usdibeével @EaIL Y thel PEMBDIN Rhe
sending the clock signal to the external accessory, the external accessory

transm tti ng befereiielehédls forteixtsindbpowied ohcthn GRIO lide! Ifiddreificatibg pabcesddr
The nethod of claim 19, further conprising, repeating the readi ng and

conparing st a4 doesahigithe aystens 160 eviduldddvahigé ifearhi statedf30, be state 552 f ardhto on
dat a. 24 24. The nethod of claim 19, further conprising, repeating the
moni tori n§ stsegte 564 d Theendniesnltitih ehesdmerdhe apstessyisias state5béd or
uncoupled fromthe wireless 1 0 JU 2003 comruni cati on devi ce.
. A n. A@ Af [ L. A5. A&lew/referritng fkstater536 rif K&l hed@idiecifsal ADA A% fAHE. niin-¢eil-cord
AARA A?’L'c{:fkit 210 is identified, a HS_HFK_NOCORD_K key 512 is delivered to
complete the interface by changing the state of the system 100 from state 554 to
state 210. In the flow chart 500 of FIG. 5, state 210 is indicated as “HFK.” HFK
10 signifies a “Hands-Free Kit” for a carkit. It is to be appreciated that it would
have been possible in state 554 to detect the device ID of other external
accessories 201 that have an external power source and that transmit a high
logic status on the PCM-DIN line. The corresponding keys for these external
accessories 201, as shown in FIG. 4, would have been delivered in place of
15 HS_HFK_NOCORD_K key 512.
Should the non-coil-cord carkit 210 or these other external accessories be
subsequently disconnected from the wireless communication device 101, a
HS_PHONE_K key 509 and a HS_EXT_PWR_OFF_K key 502 are delivered
resulting in the system 100 sequentially changing states from state 210, to state
20 550, and finally to state 130, where the phone battery 130 (see Fig. 1) resumes
supplying power to the wireless communication device 101. In state 130, the
identification processor 114 returns to the state where it monitors for high logic
level status on the PCM-DIN line and for external power on the GPIO line.
It is to be understood that different external devices 201 can be connected
25 to and disconnected from the accessory port 136 at any time period while the
identification process of a previously connected external accessory 201 is

occurring. FIG. 5 shows how the identification processor 114 processes these

events. For example, if a headset 202 is connected while the identification
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instructions to the other elements shown in FIG. 1 in housing 102 so that the
user can perform functions such as adjusting the volume levels of the wireless
communication device 101 or any of the accessories 201 which may be coupled
to the wireless communication device. For example, once the type of external
20  accessory 201 has been identified, the identification processor 114 generates
selection data to select the appropriate program volumes for the external
accessory 201 or the wireless communication device 101, which are stored in
output data memory 118. The information in the output data memory 118
determines the output level at which output driver 124 will generate driving
25 signals to drive the corresponding output device. The display 126 shows the
volume level and a label for the external accessory 201 corresponding to that
volume level. The techniques used to determine how the identification

processor selects programmed volume levels for adjustment and display on
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assigned to the assignee of the present application. This co-pending application
5 isincorporated herein by reference in its entirety.

It is to be understood that even though various embodiments and
advantages of the present invention have been set forth in the foregoing
description, the above description is illustrative only, and reasonable changes
can be made without departing from the spirit and scope of the invention.

10 Accordingly, the invention is not to be limited by the foregoing description
Instead, the scope of the invention is to be determined on the basis of the claim
or claims that follow, the interpretation of which are to be made in accordance

with established doctrines of claim interpretation.

What is claimed is:
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a wireless communication device contained within the housing, the wireless

communication device including a transceiver for transmitting and receiving data and

audio communications between the wireless communication device and a remote

location;

an accessory port mounted on the housing and accessible to an external accessory

to allow the external accessory to be coupled to the wireless communication device, the
accessory port including at least on data line; and

a processor included in the wireless communication device and communicatively

coupled to the accessory port to sense activity on the data line when the external

accessory is coupled to the accessory port, the processor further sensing identification

data associated with the external accessory and using the identification data to identify
the external accessory.

2.

3.

The system of claim 1 wherein the data line is a portion of a pulse code
modulation (PCM) port.

The system of claim 1 wherein the processor generates a clock signal coupled to

the accessory port, the external accessory transmitting identification data to the wireless

communication device over the data line in response to the clock signal when the external

accessory is coupled to the wireless communication device.

4,

The system of claim 1 wherein the accessory port further includes an input line to

transmit a voltage from the external accessory when the external accessory is coupled to

the wireless communication device, the voltage indicative of whether the external

accessory provides external power to the wireless communication device.

A wireless communication system, comprising:

a housing;
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communication device to store codes corresponding to a plurality of external accessories,

the processor comparing the sensed identification data with the stored codes to identify

the external accessory when the external accessory is coupled to the wireless

communication device.

6. The system of claim 1 wherein the external accessory is one of a carkit for use in
an automobile having an audio system, a headset, or a computer interface, the external
accessory transmitting an identification code as part of the identification data when the

external accessory is coupled to the wireless communication device.

7. The system of claim 1 wherein the external accessory is a charger to supply power

to the wireless communication device when the charger is coupled to the wireless

communication device.

8. The system of claim 1 wherein the activity on the data line includes a signal
transmitted from the external accessory to indicate when the external accessory is

coupled to the wireless communication device.
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comprising:

a transceiver for transmitting and receiving data and audio communications
between the wireless communication device and a remote location;

an accessory port to receive a data line attached to the external accessory to allow
the external accessory to be coupled to the wireless communication device;

a processor to sense activity on the data line when the external accessory is
coupled to the wireless communication device, the processor further sensing
identification data associated with the external accessory and using the identification data
to identify the external accessory; and

an output driver to generate output signals, the output signals being coupled to the

external accessory via the accessory port when the external accessory is coupled to the

wireless communication device.

11.  The device of claim 10 wherein the activity includes a signal transmitted by the
external accessory when the external accessory is coupled to the wireless communication

device and the identification data includes an identification code of the external

accessory.

12.  The device of claim 10 wherein the data line is a portion of a pulse code

modulation (PCM) port, and the PCM port is coupleable to the accessory port.

13.  The device of claim 10 wherein the accessory port further includes an input line
for transmitting a voltage indicative of whether the external accessory supplies external
power to the wireless communication device when the external accessory is coupled to

the wireless communication device.
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between the wireless communication device and a remote location;

an accessory port to receive a data line attached to the external accessory to allow
the external accessory to be coupled to the wireless communication device;

a processor to sense activity on the data line when the external accessory is
coupled to the wireless communication device, the processor further sensing
identification data associated with the external accessory and using the identification data
to identify the external accessory; and

an output driver to generate output signals, the output signals being coupled to the
external accessory via the accessory port when the external accessory is coupled to the
wireless communication device further comprising a storage location coupled to the
processor, the storage location storing data associated with a plurality of external
accessories, the stored data including an identification code corresponding to any one of
the plurality of external accessories, and the processor comparing the transmitted
identification data with the stored data to identify the external accessory when the

external accessory is coupled to the wireless communication device.

15. The device of claim 10 wherein the processor generates a clock signal, the
processor reading the identification data transmitted by the external accessory during a
period of time defined by the clock signal.

16.  The device of claim 11 wherein the identification code is a binary number.

17.  The device of claim 10 wherein the external accessory is one of a carkit for use in
an automobile having an audio system, a headset, or a computer interface, the external
accessory transmitting the identification data on the data line when the external accessory

is coupled to the wireless communication device.
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port of a wireless communication device and identifying the external accessory, the
method comprising the steps of:

monitoring a data line for activity indicative of when the external accessory is
coupled to the wireless communication device;

reading identification data transmitted by the external accessory on the data line
when the external accessory is coupled to the wireless communication device; and

comparing the transmitted identification data with stored information associated
with a plurality of external accessories to identify the external accessory,

wherein the wireless communication device includes a transceiver for transmitting

and receiving data and audio communications between the wireless communication

device and a remote location.

20. The method of claim 19 wherein the step of monitoring includes checking an
input line for a voltage indicative of whether the external accessory supplies external

power to the wireless communication device.

21.  The method of claim 19, further comprising the step of generating a clock signal,

the monitoring and reading steps occurring in response to a period of time defined by the

clock signal.

22.  The method of claim 21, further comprising the step of sending the clock signal to
the external accessory, the external accessory transmitting the identification data in

response to the clock signal.

23.  The method of claim 19, further comprising, repeating the reading and comparing

steps to obtain a consistent identification of the identification data.
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