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The i'nvention relates to Bl uet oot on technol ogy, in paf@iNgy 2005
to an.apparatus and a nethod for WMWM tion using Bluetooth 5
t'echnol ogy. Nowadays, many electric app on the market are equi pped
W th |nfra@§§ &@@gl vers so that the ué‘sé’rﬁ@' are able to control the electric
appl i ances it TV sets and video recorders by usi n§CTABRAIEY renpte 10
controllers. The infrared comunicatiqn enployed in the electric appliances
is a kind of direct infrared comruni cation, i.e. point-to-point

comuni cation. In addition, in prior art there is a Bluetooth technol ogy
Bluetooth is a wreless technol ogi cal st %ndarg rBEOV' ded by Ericsson Co.

| BM Co., Intel Co., 15 No . as initiators, in I\/ay
1998. Just two years from then on, nore than 1800 conpani es have j oi ned

t he Speci al | ntheriegént{snowpateSitépluedpotBletunizttiot aethnologgyin Specifical ly,

Bl uet oot h pQe 08y ad SpparatiDEdd 8inSinaNGer VhtaedotfbicaP{dn aRMMGLMLE@biroN (radi o
freqgency) técﬁx%ﬁ@g{}l ogy working on the I SM (I ndustry-Sci ence-Medi ci ne) band
of 2.4 GHz. Short-distance neans that the effective conmunication distance

bet ween Bl uetooth devices is about 10-100 neters, i.e. the effective
distance is 10VMRdeEts™aY L9rETiT WPHEARRCE oardAimeseh fre FWERdIFrmv (0 dBm)

whil e the éfffrarstireeciirstanibet ke 1605 arg abls tatcontrel 2Be mEeekram t r ansni ssi on
power of 16@MMe20su@dBrgs.vTdees basricled eéanpdets S usiduim@rapéd rddbteet coth is a

pi capet COB&csd1i&lg. @fe And¥RSH QonilSNhEiBn RN oP £n0thé Sba¥E: afhMnERSIs Whi l e
some pi Congtﬁnﬁﬁ?’ d&%&_s&hf.&y}es 1%2'%1%}; Nete OJmAta{oglent.S%&lmﬁmcat@LrPet ooth uses

time division tiple access ( TDVA) and can support at | east
asynchronous data conmmuni cation path and up to 3 synchronous com‘rum cation

30 pat hs. Ther &F 8%tiopt it 8righ S8t Hrge iy %%GW%H‘}B‘M%%CBH%P%Q%%%

i nt er conneegirelasgrtegnglodiopl ceandytdrzbeised hy Frickepw Cexpéitsee -t dredtGebl i sh

Wi rebess chanlagbs andesshirercot hes deitigess,f or Mayoise® asmmumniveasifoom and dat a
comuni cat keR. onCorPAtRE 18bd Borbiied hiR Clo1hdaf dharspekite ehvaedso @youp Blsti®t oot h
t echnol ogy (h@asuetd2n tB&nbiRLy.0W ng advant ages: 40

Specifically, Bluetooth technology is a short-distance wireless

20 communication (radio frequency) technology working on the ISM
{Industry-Sclence-Medicine) band of 2.4 GHz. Short-distance means that the
effective communication distance between Bluetooth devices is about 10-100
meters, i.e. the effective distance is 10 meters at the minimum transmission
power of 1ImW (0 dBm), while the effective distance is 100 meters at the

25 maximum transmission power of 100mW (20 dBm}. The basic network structure of
Bluetooth is a piconet consisting of a master device and up to 7 slave
devices, while some piconets may constitute a scatternet of larger scale.
Bluetocth uses time division multiple access (TDMA) and can support at least 1
asynchronous data communication path and up to 3 synchronous communication

30 paths. Therefore, it is possible to use Bluetooth technology to interconnect
various devices wirelessly at low expense to establish wireless channels

between the devices for voice communication and data communication.

Compared with the direct infrared technology, Bluetooth technology has
35 the following advantages:

(1) 360 degrees of orientatioen, i.e. not necessary to be seen directly;
(2) relatively long distance, ranging from 10 to 100 meters;

40

{3) the communication signals can pass through walls;

(T
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(1) 360 degrees of orientation, i.e. not necessary tijo be seen di rectl?lj

(2) relatively long distance, ranging from 10 to 100 neters; (3) the NOV 2005
communi cati on si&rsbﬁl s can pass through walls; 2 3 NOV 20Q% pidd00QR1y 2003
JP010038 2 FPA§%¥upporting point-to-mul tipoint interconnection; 2 3 NOV
2005 New Page: 1 July 2003 (5) not influenced by the background |i ght

(e.g. sun' light) . WD 01/17210 to XIRCOM4d nc. discloses a. device to

enable a conmputing device with an IR communi cations port to send and

recei ve data over an RF data comrunication system and US 6208867 to NEC

Cor poration discloses a. .p %éﬁPLgo_mtqgggﬁe%&gn&@m;es an infrared
a

device to send affd FERE Ve a over communi cati on system based on
el ectromagneti c waves. However, neither of these discuss_control of

i nfrared devi ces(xuatt &Eflutrsed Hivcehedpskaraspd dight heidnf f8r iebEbcei ver s.
Accordingly the present invention provides an adapter to enable an RP

device to CONtr ol apy 98f @b ArsBhbirhl! (i sOlodeBld Aebcharleyi GRBLe GOBRIIELND:
an interface for ‘comunication.wth the F%Ft dgwdc%q: RLRILGOL. GOMVELSiON
unit for. mSWYEER MAER @RUHT ERTTBACT GRAFS™F ('Sni T he qevi ce 1 Lo o
conmuni cat i clats| comEbE.CaB T EYISRE. IRENDS §RP8A6d JC (BN fSEFHSE Aol Aigrtasee @
descri ptor feektsiler talgphons whixhi énpbdés sar nfzereddoyits pe AArdetdt Beosare
adapter, a SRk &RrM£eomflnidaSehi HisBen baBkd by Sekvigresnaficaravast riwedes,
devi ce; a means efrogf GRELY; CAld=OLbnt Wb R ralh ArRELAGEG AQVEGD add electric
m cr opr ocessor li‘or' cogg%oil I&n sraelc%ixlm_nrtserface, prot ocol conversion unit,
and.means f GPPLEMHHI"CAT i8R Mor eover the invention further provides a
met hod of enabling a Bluetooth device to control any one of a plurality of
i nfrared devi ces Accumiprili e tPeseptepyensias PFRYiSeD |20r3daptss 6 Sehlp e '
records, a FWeMeCH kanedl desoeid bE ngphemiysosénitagced dotien, icnfgraribd: an
devi ce; provhoifged ol REmBhUSEORE Bitnd@E &R cabidepas brdtaos @biieRSidhOGAE tior
responsive %ﬁﬂﬁ%ﬁ@é SOTIULLAL! Al éiegfbahe\ﬁi%gf@nfcbeccﬁku&iﬁww AB¥dice:
modul ati ng con?plgriegg Lr:)./& igf%mmst%g I QE aSIS nace descriptor foxr storing a

plurality of service records provided to said adapter, a service record

describing various services of an infrared device; a means for commnication

with an infrared device; a microprocessor for centrolling said intexface,

protocol convergion unit, and means for commumication.

Moreover the invention further provides a method of enabling a
Bluetooth device to control any one of a plurality of infrared devices
comprising the steps: storing a plurality of service records, a service record
descriking various services of an infrared device; providing to the Bluetooth
device at least ons servica record; respémsive to receiving a commmnication
signal from the Bluetooth device: moc'iulating the received commumication aignal
into a communication signal complying with infrared standards; and
commuicating the commmication signal complying with the infrared standards

to the infrared device.

Freferably, the signal received from the RF device includes codes for
remote controlling the infrared device.

Preferably, the adapter also ensbles communication from the infrared
device to the RF device. '

preferaply, the RF device is a Bluetooth device and the RF cormunication
means is a Bluetooth intexrface,

Empfangszeit 1.Juli 14143
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into a conmuni cation signal conplying with infrared standards; and

conmmuni cating the comunication signal conplying with the infrared 23 Nov 2005
standards to the infrared device. Preferably, the signal received fromthe
RF devi ce includes codes for renpte controlling the infrared device.
Preferablly, thePauapger al so enables comunication from ti@ badfelaf €diy 2003
device to the RF device. Preferably, the RFygevice is a Bluetooth device

and the RF comunication neans is a Bluetooth interface. Enpfangsieit 1

Juli 14:43 2 3 NOV 2005 JP010038 New Page: 1 July 2003 The adapter of the
invention is cheap, but can greatly increase the flexibility of

application of the conventional infrared devices. For exanple, it is

possi bl e to connect™ @ #EPERTapt &he dPvenRErn) Hv derboirt gt beesithf Hacxedse ithé er f ace
of the el ectri €lexpplifancesrildcariabloé horweratiznabeimed ddcedd Hat eakpbie,
conmuni cati on pr @k @esdibBaNdo tdbendeB Uhar Rehte0 BT LINe CRleR0oPEOLBE Ol era HgNCE, the
conventional i feeada8sl o &GS L pbTtik kel ﬂt&% siég.b? eeSl QCLTIC
appl i ances) Caﬁu&h&@ﬁ AdmaM Py OF (:cé%?valn%ecig a |a%g? uet 0o H" R0 ni cation
ability, so that they can share fhe nerjts of ST PEWFINRIEB5PLW t hout
modi fyi ng the TRFFaFEI“TEHACEREL FHETA Aortaed vith Antrated treentases iteedl, by way
of exanpl e onl e FePkiarErb e inberacy withopthed devidinheningt fleswaty as

i | lustrated i rFomivaicagtoorpdhsnge dhanitegscah ehwkt ek mézIRé 3RARESIdory) - Jul !

14: 43 2 3 NOLe280S(iBR D8R 6, iREThEBA2L0404% 3.5 Figure 1 schematically
shows the connection relationship between the Bluetooth adapter used for

infrared interfaceg. agaatAng 6. d4,Ne Rieferred, embadi ment of the present
invention and, the +j;f{°a£e egeg:\ll.ie&eo' h%[ glffxeiz’ié'sg%en’ét"?ce’a’f’l‘”ﬁes_ Yis “tHe | ogi cal
stfucture of the B uet ogfn - rhszedt, as illustraced in tha

accompanying drawings in which:

Enpfangszoit FoJuli 14:43




1

adapter used for infrared interfaces according to the preferred embodi nent
of - t'he present invention; Figure 3 schematically shows the relati OnSQ'SpN 2005
between the internal 10 constituents of the Bluetooth interface of Fig. 0!
Figure 4 is a connection schena between the Bl uetooth ihnt erLace of flhg 2
and the m sor; 15 Figure 5 is a connection schema between e

i nfrared i?\?glraé@gQ&of Fig. 2 gand the microprocessor; FSHEBROY] s an

i npl enentation schema of the service and protocol descriptor of Fig 2; 20
Figure 7 is a flow chart of the nethod of data conmunicati on between the

Bl uet oot h device and the infrared device according to the pr?a}c errﬁd ]
enbodi nent of , r NV ion. 25 FEiqu schemat i c y shows the
conhection_rel %ﬁ%nﬁﬁ%%gﬁtét?avl\% %%"thpe %%ﬂ%c{%%%t{??%%gnsg Drg‘%geeeaatfhgr i nfrared

i nt erfacesB]él88°8?;}dia?f‘§tetrousteﬁ§°rp§'éff%5‘e?elaterﬁ"‘}‘fﬁ%a?%drjrf‘g P *PHEPFEERNt i nvention
and the i nPRafisentdef thecprepqnt Rpgpntipn and e indiened daTisRT 100 represents a

Bl uet oot h adapter used for infrared interfaces. The adapter has a

Bl ues oot h i nt erigaeez tehemdttlcaary ndhs anedogdhii stteifacea 90 diiebeinn. Reference

nunber 200,58R5CRe8 S 8 HRY 8Rd: BB aéaaicﬁa# €8l tndBMeEE e Mhifda Ay BE 1-ar ed
interface, t§e\t{1\%g£ﬁ%§ igb&g%og‘[ c appliances. Infrared interface 30 can
t [4

conmmuni cat e the infrared interface of the infrared device 200 using a
conventional infrared comunication protocol. Bluetooth interface 10 can
comuni cat e wi Pquiehd sehepdtéed lic tlipubitee oflaBlotrdinbete®Stheokrtemilcat i on using a
convent i onadnsBltuet o ot Ithe Bhastwvkic abtieofacprOtFoco2:. In addition to the

Bl uetooth interface 10 and the infrared interface 30, Bluetooth adapter

100 further haggg."Bans Jo%ec&rogj[sgl%g bEQRMEERI ﬁﬂe@@f!‘h\/\ﬁ%grfg&eof Flguezt oot h_
communi cat Lr%”fﬂ%ﬂﬂ%?o%?éce%@g- the infrared communi cation protocol.” f 40 Figure
[ e

2 schematically shows t logical structure of Bluetooth adapter used for
infrared interfaces according to the preferred enbodi nent of the present

i nvéntion. | n HEgge Dis pefopteshicn sAmbErtved Fhepiéserd dntarBrauet der-h2 2 3 NOV

2005 WO 02p®8the 7@ cepprocessor;

Figure 6 is an implementation schema of the service and protocol
~descriptor of Fig 2;
20
Figure 7 is a flow chart of the method of data communication between the
Bluetooth device and the infrared device according to the preferred embodiment
of the present invention.

25 Figure 1 schematically shows the connection relationship between the
Bluetooth adapter used for infrared interfaces according to the preferred
embodiment of the present invention and the infrared device. In Fig. 1,
reference number 100 répresents a Bluetooth adapter used for infrared
interfaces. The adapter has a Bluetooth interface 10 and an infrared

30 interface 30 therein. Reference number 200 represents a conventional infrared
device with an infrared interface, such as electric appliances. Infrared
interface 30 can communicate with the infrared interface of the infrared
device 200 using a conventional infrared communication protocol. Bluetooth
interface 10 can communicate with the devices capable of Bluetooth

35 communication using a conventional Bluetooth communication protocol. In
addition to the Bluetooth interface 10 and the infrared interface 30,
Bluetooth adapter 100 further has a means for protocol conversion between the
Bluetooth cemmunication protocol and the infrared communication protocol.

40 Figure 2 schematically shows the logical structure of Bluetooth adapter
used for infrared interfaces according to the preferred embodiment of the
present invention. In Fig. 2, reference number 10 represents a Bluetooth



I

PCT/ GB02/ 01077 interface, reference nunber 20 represents a m croprocessor,
ref erence nunber 30 represents an infrared interface, reference nug@g@vﬁ%S
represents a service and protocol descriptor,' and reference nunber
represents a protocol converting unit. 5 Bluetooth interface 10 is used for
inplenentiQﬁ%&ﬂﬁmﬁluetooth hardware "and Bluetooth firmwvare specified in

t he Bl uet oo speC|f|cat|ons Bl uet oot h hardware |ncH535§’HW”Hnalog
part-Bluetooth radio transceiving nmeans and a digital part-link
controller. The Iink controller executes: base-band protocol 10 and ot her

| ow | evel 1ink routines. The Bl uetooth firmvare includes a |link manager

for provi dlnggrfscpag LRI sg%%%:s&ega%q%ggceésgp SoreACh AR N T ame

control l er_Int t he

Bl uet oot h b%f?’éesﬁr&ﬁoanc’d‘ﬁ’farr‘éq F’EF‘C% rteﬁ"éeﬁ“ierﬂk“"]?ieén“a?g”e‘?re%?%saf‘d&“lrf”rcc‘}n in the
Bl uet oot h nAtresptoatiedeperirtdiered nefprines avpery sl Edretsts fiPFiferle between the
mai nf r ame &bvesystemitand t he mai nframe controller interface firmvare. Fig 3
schgmtically shows the relationship between the internal constituents of

the Bl uet oot h g iRt &hT:36& D 10Wst &eﬂf&ehﬁ?&@n&n&z@ﬁé‘ BG8tobth ni ORI nframe

Sty o el AR REL B et B Aleroeddh bl fai R R eR B0ART
conmand i rﬁaé‘?“F’é'té%’:l‘f‘ﬁsé&?éé@gtpﬁ’ét Biogerdoradio hEaneRRaFas RS 1a°F fwar e

f unct i ons. dipiaerasthbink sarteetlponTHselink emt Bl igs e¥geites bereerehd eeotdepland

m copr oc ess arth&0lowi lekelbBink xeurpphdst iTed BamRthotle Stamvdre dneliutids a nefker ence to Fig.
4. 25 | nfraned:isoet grdvaaeg 30 bS1used &:04teCRB\BRIrbNQ:idkhe .0l £6bin@Ring Si gnal s
recei ved féog{@omee QR PGESSPT, rggdilngfaounmfeé at&dsi5h H0akbS or thg a1l ed

pulses and for converi.lng, |n r e ghal s received
from ot he?base and congros..{éﬁ angl‘%é llné n%ana er. 9 aediit.lon,b rr {\y n o§hel ectroni ¢

si gnal s ac’é‘éiﬁfé‘ﬁl ﬁe‘ffymatyht& ?rP’E:"erCﬁF (S’B%%%‘Parel}ﬁf‘feé? éﬁe FHtEface 30 incl udes
an nf r ar eWsteazd dbp weintrang gontspidens bpariate Homese r B 8 scppdrdars. The
connect i onshsghetrardietiwebip bétpdenathe dntentagrdoaget Bt sasidting Euaprigcessor 20 wil |
be descri bpdedrateero.wmith reference to figure 5. 35 Service and protocol
descriptor 40 is used for storing the service records related to Bluetooth

adapt er 100, "Wi&r giu@totogleirﬁggf{:j:ec?o,r&%q{ag&rgngssg(gii.ege(such as microprocessor

20 20 in Fig. 2) can use any standard hardware interface, such as UART, RS232,
USB etc, so as to employ unified command interfaces to access the Bluetooth
hardware and firmware functions. Later the connection between Bluetooth
interface 10 and microprocessor 20 will be exemplified and described with
reference to Fig. 4.

25

Infrared interface 30 is used for converting the electronic signals
received from microprocessor 20 into infrared signals, i.e. infrared pulses,
and sending them out, and for converting infrared signals received from other
devices with infrared transmission ability into electronic signals acceptable

30 by the microprocessor. Infrared interface 30 includes an infrared transceiver
and some separate electronic components. The connection schema between

- infrared interface 30 and microprocessor 20 will be described later with
reference to figure 5.

35 Service and protocol descriptor 40 1s used for storing the service
records related to Bluetooth adapter 100, wherein the service records describe
the service features related to the adapter. The Bluetooth system provides a
mechanism for discovering the services. In other words, the devices having
Bluetooth functions are able to discover services available on another device

40 having Bluetooth functions and determine the features of those available
services. According to the service discovering protocol defined in the
Bluetooth specifications, the Bluetooth adapter keeps a service record list.



R —
the service features related to the adapter. The Bl uetooth system provi des
a. nmechani smfor discovering the services. In other words, the devi o&i
having Bluetooth functions are able to di scover services avail able NOV 2005
anot her device 40 having Bluetooth functions and determ ne the features of

t hose avai l ervices. According to the service discovering protocol
defined in V?‘géz‘%s%?(het oot h specifications, the Bl uetoot¥THRIEI7 keeps a

service record list. 2 3.NOV 2005 WO 92/080470 5 PCT/ GB02/ 01077 In the
enbodi ment shown in Fig. 2, the service records related to Bluetooth
adapter 100 are stored in service and protocol descriptor 40. Now take an
ordinary infrared controll ed device (such as 5 video recorder

etc) for eXais EPPE G r B l“e%?ﬁr &1 7% ﬁ"ervf"i?n’éeth’i?ﬁ r8+at§%|t?/|5&‘éet%%8 pr ot ocol
descri pt oradapter A0 Seg skoaed dperraice A PretePtlategerie®it4fol | ed device with an
appropriate conventional infrared renote controller. The descriptive

i nformati on ofyol exL NY¥RALdr@Ratratddf doatireliel @BHLE (B@At4s0d Melset,SaICh as the

humber  of ,aug &943§dert@u)effordséﬁlg RLIQARSS eRWLhORS . ruhi€od BE 8ENAl. GRde of each
button 10 etg regiiD t he service q§scr|£)t or 40 of the

Bl uet oot h “3d4pt descmfp such user 720 PR {iogf’graﬁeed\elcmltm ed 2% a virtual
remote cofith d‘FIa@Pmp’E}éFF Bclﬂlf’%{’it’ri’“f engred FEIES Gl eR- n"‘dﬁ ﬁcrébtdl‘i? t he
convent i ondifornghifop f gdle rcefnfelbtem@bHtlfreﬁde?em‘ftﬁcﬂ?mtrhbleel geshorst ¥reawpaprer 100 and
draw t he pahelttoref baiefohventtionat bithénsared inenal eo¢ont radh Bitt@n t he screen
of ihe Bl uglootl si&ed@N it sdvi®. ank RRoréEdL dbbripRPDIE CORLHIQL 6 based on

those descidpldY ez bithof I Oﬂuetwﬁ Ul San.Lhiakdhglton on the
panel . Once a tooth devi ce

(i.e. the & r{o%f%r, can o?ta?n %h% eSFﬁlBt ve ingbr?ft£%n é%o&t Ehe concfnglona

code to the

Bl uet oot h Hﬁﬁ?)‘?%rre‘f%? CPUTFEEr PP JBe SEEHE ae\aF?El%F 1°8ya"§td6F‘7 ﬁ’be BEStriptive

i nf or mat i off Faowenﬁ@natloméwéecbremﬁﬁ?r@nb*@hvémf@ﬁalcrezw of e &t eadoqténot e

conty ol | erggvitehéi.Bl tlet viotirl adagst epntcalied)ebaggbdh Aosaniesgértiveof conventi onal
i nfrared reffoim@tieaNTicObdets San tincaeil hitbsh dnOtHeh@inéle swmEd ptisve clitkormat i on

rel ating tguefeodtndTinel, irkfHiak6dn@RL §i CONHE QLHBES rerofle cSRENMES and

rot ocol d Iy d f rmation related to
Fhe nt er nghe%gg péo?fesékgdlﬁxg%glle ‘(cjgghe éﬂl&égggh a%%&%? f8£‘ ?rgzg‘:?éernglgcessggr ds errpl oyed

by the. ass B aPed EoM FUPTEH ™ GRUFHEL THEThFOPHarT B SPAFEd T | nir af od
st aﬁfﬂ ar ds i.rﬁ'eqrﬁelégmof:ﬁ ﬁen[thaﬁers, the Bluetooth adapter can be used as an agent of

conventional infrared remote controllers.

In addition to the descriptive information relating to one or more
infrared remote controllers, the service and protocol descriptor 40 should
25 further store other information related to the internal usage, such as
description about infrared standards employed by the associated controlled
devices. The information related to infrared standards includes function
(button) code, prefix, suffix, start and end sequences, one and zero code and
s0 on.
30
Later an implementation schema of the service and protocol descriptor 40
will be described with reference to Fig. 6.

Protocol converting unit 50 1s used to convert the function code/command
35 received from other Bluetooth devices into corresponding electronic signals.
Then the electronic signals are converted by the infrared interface 30 into
infrared pulses. Hence, protocol converting unit 50 can implement some of the
software protocol stacks defined in the Bluetooth Specifications, such as
service discovering protocol (SDP), which enables the service descriptions
40 stored in the adapter to be discovered and retrieved by other Bluetooth
devices. In addition, protocol converting unit 50 can implement infrared



(button) code, prefix, suffix, start and end sequences, one and zero code
and 'so on. { 30 Later an inplenentation schema of the service and pr?g%vlm%
descriptor 40 wll be described with reference to Fig. 6. Protocol
converting unit 50 is used to convert the function code/ conmand 35
received fr §1 o#her Bl uet oot h devices into corresponding el ectronic
signals. Th 08 ectronic si gnal s are converted by PGEGBBAPNZT ed
interface 30 into infrared pul ses. Hgnce, protocol converting unit 50 can
i npl enent sone of the software protocol stacks defined in the Bluetooth
Speci fications, such as service discovering protocol (SDP), which engbl es
the service descriptions 40 stored in the adapter to be di scovered an

Fotrt eved BPIOTNGA BPOLEON Aote qorEb arte) slekaare oL G CEBREaAGer £ 1 ng
unit 50 cafiP® RisIcEiPRIft StopFle drkridea FtageRe-2005 WO 02/ 080470 PCT/ GB02/ 01077 6
protocol for nodul ating data streans into electronic signals, or

dempdul ating theoRl eclvedilhs whit Poadas bk NinPlefldht ey Hith@atiarePEREQCOl converting
Such®as 11 a2h pasrhe RELE i Bl A e R e ot at T on
suc S . - : ;

Sohom of | P METApre oo rofbel DRIREL OB 18 1S LRbe T & O
schema of tHIMBFFTTesEAE P BeotesricyastPioptst Bferimtg: o6 Fiv &r opr ocessor 20
controls the above-nenti oned conponents, enabling them 10 to performtheir
own tasks. Al thougitodehenre20i ®@ntanld tier @b edmndnnioasd amgondtks rentléngBtuset oot h
adapter 10Qo pshrewh tidir bingtrasksand Fig. 2, its apparent to those skilled in
the art that the relevant signal lines of the m croprocessor 20 can be

connected dire 15 the signal .l.ines th j Croprocessor_in the
control | ed dev%,fctgg}lg%’ %gerreebis anslenﬁ%]rﬁég”ftﬁ%%‘éﬁ g%:t1 s 5%1 g1u§|£°°g%f‘§ap g'“hrt %OL(I)'[ by the

m cr opr oceSSBP PO PRIt & e FPEERt FOIFMSE Hevrt & Tyt 4Phay, t he
infrared | AtFdcEIB0 JipesBriutroyetrrraaehept €9 cabe camedsed ghiertlodto 20 Now t he
coniéct i on thesiwen 1Bls ef abt hidrpirerehageinlihe andtrniled dprioces®soeby20 - in Fig. 2
Wil be desetdifyethevdlbbrrtat ai@Rre oftPuby thednicAPrahasn 2oniifdcgiy do thd3l uet 0ot h
interface LohefLOYsis. SirdidRLGaARE BRVSLE AhtebtiSe 5O thHh&HacGH W th

adapter 100 can be omitted.

20 Now the connection between Bluetooth interface 10 and microprocessor 20
in Fig. 2 will be described with reference to Fig. 4. As shown in Fig. 4,
Blustooth interface 10 employs a standard UART physical bus to interact with
microprocessor 20. Microprocessor 20 employs an I/0 port to enable or disable
the operations of Bluetooth interface 10. Standard four-wire UART port is used

25 here for sending commands to or receiving data/events from the Bluetooth
interface 10. The formats of the commands/data/event packets are defined in
the mainframe controller interface function definitions in the Bluetooth
specifications.

30 Below the connection between infrared interface 30 and microprocessor 20
in Fig. 2 will be described with reference to Fig. 5. As shown in Fig. 5,
infrared interface 30 has a shut down (SD) input signal port for
enabling/disabling the operation of the entire infrared interface 30. Infrared
interface 30 further has an IRTX input signal port for receiving electronic

35 signals from microprocessor 20. Infrared interface 30 further has an IRRX
output signal port for sending electronic signals to microprocessor 20.

Below an implementation schema of service and protocol descriptor 40 will
be described with reference to Fig. 6. As shown in Fig. 6, service and
40 protocol descriptor 40 can be implemented with a flash memory, in which
various information that the service and protocol descriptor 40 should store
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m cropr ocessor 20. M croprocessor 20 enploys an I/O port to enable or
di.sable the operations of Bluetooth interface 10. Standard four- vm'r WUUS
port is used 25 here for sending commands to or receiving data/events f n%
the Bluetooth interface 10. The formats of the conmands/data/event packets
are defi neqy(lﬁ&/ 864l;0e mai nframe controller interface function definitions in

t he Bl uet.oo Speci fications. 30 Bel ow the connecti orf BEREYA” nf rar ed

interface 30 and microprocessor 20 im Fig. 2 will be described with
reference to Fig. 5. As shown in Fig. 5 infrared interface 30 has a shut
down (SD) input signal port for enabl i ng/ di sabling the operation of the
entire mfraretd mtgg‘gr%(eal s,ervm!enarar interface .30 f rtper has an | RTX

col es tor 40 an
|nput S|gnal [0]0) for recervin nFéb ?%p ﬁ ronlnlcroprocessor

20. Infrar E‘Bl?“ﬁ'f"‘éi“f"ét*bmi’?er FRIVY é"rllﬁ%méir‘?s ‘Fél‘-@( aso’i??ﬁtﬁ’f‘lys'i“e@ﬁ’a‘les port for

sendi ng el ectronic signals to m croprocessor 20. Bel ow an inpl enmentation
schema of ser VisCgragsitbegoet @edlocad eseveriing nnk050ban| alsb®e desiendnbed wit h
refesence §i0nFofvofitiRASneRbQW) 118 JohiGgurbtios @hatbdreiANGhivD fOr 0hoGel descri ptor

40 can be lement.ed wi tha flhash.agpory, in which various informtion
that the sglrgele‘ée ang |51rot 0((:710c escri ptor 40 should store 2 3 NOV 2005 WO

02/ 080470 7 PCT/ GB02/ 01077 are stored. O course, service and protocol
descriptor 40 BARFeal 4B 2bEoY Fist SRt BP0 h S HEFRYIREIPE I R8EYerR theror i es
(such as rBladtah} pdapberoef Bw)prefisredteabuigimepeobrrbe pasettongbntéemeest 21 ng unit 50
cani@l so benfirsvel e®iRt £dn sBepwiol h dst@comahibtios shamBr [ Step 0@, @oyaf | gur ati on

thereof isqskiflsl 86 deGeibhiBbroRftne Biltooth 88EHcaMdal ReNOkNEIHBSEHobed further.
Figure 7 ig, OI@lJeh% D@,@;msoafreﬁnb&;@& hod %ec@aa@ f@ @&@hh&m&e{h@een the

Bliuet oot h ada prefe r%% sent ., I nvention and
an 10 infrat &y tan@%rds °r§ 0F &p Er dedic ¢ Spe 7?1640% é%% Pt FLIM34%, step 702,

data stre#fsSarf é"rté“ée‘f"?/ré’ffdfdrelﬁlr?let fe SB“EJ%P‘E)B?“r?d&E% ?:"e gPeesiRe fonks. In step
70335 recefepdclagrenistsigahs tarke shoeRd Hoedod Hheorierepeaceent efdihgnal s conpl yi ng
Wi th the infkezsedvist ahdaoidgiredt tdhee tonh¢cdiapd Attewnatévely nelstieopnic04 t he
el ectroni Csighgidadadi beddoBverdat int® ifdderet pf.Isas Qe Eievé GRrraldy sibbausl 4ebe not ed
that it |s;ReSS BlbnkQrdbaeRd £liaCHE QBLEnIbBNahSat& t6Si gnal |ines of
the m croptoeessal. af sthesos! | 1L TAT R SOKLGE LT QUONLALLEE £ 3P1, ,gonnect i on.
Alt ggr1at| VE r%inatedegé né% If the result of judgement is NO, the procedure turns .to

step 702. If the result of the judgement is YES, the procedure proceeds to

step 706. In step 706 the procedure terminates.

Figure 7 only describes the procedure of transferring data to the

25 infrared device from the Bluetooth device. For those skilled in the art,
however, the procedure of transferring data to the Bluetooth device from the
infrared device is just the inverse of the procedure shown in Fig. 7, that is:
receiving infrared pulses from the infrared device or receiving electronic
signals directly from the microprocessor of the infrared device; modulating

30 the electronic signals into data streams; and transmitting the data streams to
the Bluetooth device through RF links.

The Bluetooth adapter and data communication method of the invention can
be used for various purposes. One of the convenlent application is to
35 construct a Bluetooth adapter for the remote control of the conventional

infrared controlled devices (such as TV sets and video recorders).

The descriptive information about the remote controllers of a plurality
of controlled devices and the descriptive information about the infrared
40 standards employed by a plurality of controlled devices are loaded into the
flash memory of the Bluetooth adapter in advance. The flash memory together



signals can be converted into infrared pul ses and these infrared pul ses are
sent 'to the infrared device, as in the conventional infrared renote
controllers. In step 705, it is judged whether the data conmunicati gr?! NOY 206
be 20 termnated or not. If the result of judgenment is NO the procedure
turns.to If the result of the judgenent is YES, the procedure
proceeds tz‘klsg%@sg%%& In step 706 the prlocegure term HST/SEQZ/Owgure 7 only
descri bes the procedure of transferring data to the 25 infrared device
fromthe Bluetooth device. For those skilled in the art, however, the
procedure of transferring data to the Bluetooth device fromthe infrared
devi .Ce. I'S Jle'! ttt'gehlg‘ clronvgcregseo Oc]::ns eut(p!{:l'(ljcseeq.:girce asctllomoclzoq c!:elsg:'i t7oi‘-4t0hat IS .
receiving in ra,reci‘L plﬂrses frOm the i Nffared device or TecRiVi ng electronic
signal s di FB‘(‘%‘I’;}‘ Fi¥orfrt he mi croprocessor of the infrared device; nodul ating
30 the electronic signals into data streans; and transmtting the data
streans to theuBhdiletneod hoenli @erd: hanpuad iltiradel est off e Bludeioaot h adapt er

and data CQHEIpisl ealbbg ¥l bdsi®l th e itNMERLIRA 6ABhe BRLEEEL §Qlceydr i OUS
purposes. Qneof, meingpa@x@E&r@FggfaQt bk Blld, Seol Qo2 tﬁngngghulcéfmare?' uet oot h

adapter for_the renpte contro conventi ona rared controlled
devi ces (s&eH éssw’?t\l?l%g?esw% TV rg‘(‘?oﬁ;ﬁ%rs) . The descriptive information
about the renote controllers of a plurality of controlled devices and the
descriptive i nfor Bartolr atrotar foherpmfimartae idFagdahdizeds dipltoyed by a
plurial ity obcogorreribt legibteleviot espas@otioaded ot Qt tiben dhkaghrapgrer y of the
Bl uet oot h ag@pbeh detiR0VARCEe ERRifth @S [h:IREBLY HRYaLDEEnRe 3N 12005 WO

02/ 080470 RCHCGEAZHOILE okt (4} D% fHLLLOREARES SOLEONSEL LG LA Sr Vi ce

and protocaql, descriptor 40 Shown in Fig. ng.renote- control
operation, f Eﬁ’gerl %’f r glrn d pSFT o filtsﬁ%'eﬁlnﬂg’f"c‘):B‘fc’ﬁ s 3‘8%6?%P°tihssy€tb6fﬁ‘fi gur ed
opposi t e t GTIHERTAHT Fogr Byetoeiht dsgioet fravscd Aetebt Petrdess eedts digplavhose two

i nf rldred p@Ftesn dpesdmputieedboteorpatiiongd deseriptize iuforiebionespolt thef reapted port is
wi t hi n t he coaorkilag Hangehohsetherotilerto cphatBhhueticoidad adapt etfa kR operati ng
t he infrar etdudathGrvics. abl e to 10 recogni ze the exi stence of a Bluetooth
device once it is in the RF range of a Bluetooth device. Then the

e i T o T e

nT%Oy Emé%on W fi be sentE%oEQ%e Bluetooth adapter through Bluetooth data links.
Then the Bluetooth adapter converts the internally used button code into a
function (button) code complying with the infrared standards. Next, the
Bluetooth adapter calls an infrared protocol implementation routine to
modulate the function code into electronic signals. Those electronic signals

25 include start sequence, prefix, function code, suffix and end sequence.
Finally, these electronic signals are converted into corresponding infrared
pulses by the infrared interface. According to the conventicnal way, the
infrared pulses enable the controlled device to execute the corresponding
operations.

30

Though the preferred embodiments of the invention have been shown and

described in details, it is to be recognized that various changes and
modifications can be made without departing from the scope of the Claims.
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adapter by using the service discovering protocol of the Bluetooth system
Afterwards, the Bluetooth device draws a renote controller on its display
15 scteen based on the above-nentioned descriptive informtion about 2 5V 2005
remote controller. Hence the users are able to operate the infrared device
via the Bluetowotbodevice. Once a user clicks a button omebh@ggi aphay 3003
screen, tHhe button code of the 20 button will be sent to the Bluetooth
adapter through Bluetooth data |links. Then jhe Bluetooth adapter converts
the internall'y used button code into a function (button) code conplying
with the infrared standards. Next, the Bluetooth adapter calls an infrared
protocol inplenentation routine to nodulate the function code into

el ectronic signals. Those el ectronic sigd®hIM5 |nclude start sequence,
prefix, function code, suffix and end sequence. Finally, these electronic

signals are canver hedakgtled t60dEBRPANGH Bg1i0 bR o1 S 65 BY atgﬁz'aﬂf gsed

interface. AcgQEdl-0o i LhegoRrvent.i onal way, the infrared pul'ses enable
the controlled %%ge to e'x%&ér'{l%teE the correspondi ng operations. 30 Though

the preferred enbodi nents of the invention have been shown and described
in details, it is BipesFacotfii Fonrdsmdton withothe Bhdeges: and nodifications
can be nmade wi thout departing fromthe scope of the Cains. 23 NOV 2005
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Interface for comunication with the RF device; a protocol conver Si on unit
for nodul ati ng co RF device into comuni cation

. communi.galbon signals fromthe R . i
si gnal s conpl yi.ng, W Tnfrared st andardsy 2P RETHE SLdegrtgeptesrrdsorrosidnd ng
a plurality of® SEVITR FecbFHY it 5 B desFhiadi @ringapruices pisay vitreradecor d
descri bi ng vat9dt services of an infrared device; a means for
comuni cation with an infrared device; a mcroprocessor for controlling
said interface, preoteeoltfosxanensdabibn wWithtan SiFdasBRaRS1EHr comuni cation. 2.
An adapter according to claim1 wherein the neans for comunication with

a8 microprocessor for controlling said interface, protogol copversion
unit, and means for commmication,

2. an adapter according to ¢laim 1 whersin the means for communication with
an infrared device comprises:

meansg for converting the communication gignals complying with infra.red
standards from the protocol converting unit into infrared pulses and sending
the Iinfrared pulses to an infrared device;

3. An adapter according to claim 1 wherein the means for commmication with
an infrared device comprises at least one line connected to the signal line in
an infrared device.

4, An adapter according to claim 2 or claim 3 wherein:

‘the means fqr cammunication with the infrared device fuxther conpriges
means for receiving infrared pulses frem &n infrared device and converting
them into communication signals complying' with infrared standards; amd -

the protocol econversion unit is further for demodulating commmication
signals complying with infrared standards snto commumnication signals complying
with the RF device. '




an infrared device conprises: neans for converting the comrunication
si‘gnal's conplying with infrared standards fromthe protocol convertihd NOV 2005
unit into infrared pul ses and sending the infrared pulses to an infrared

devi ce; 3. ad er according to claiml wherein the rEsnsader 1 July 2003
conmunj cation w an infrared device conprises at |east one |line
connected to the signal line in an infrar%d device. 4. An adapter

according to claim2 or-claim3 wherein t d’be means for communication with
the infrared device further conprises neans for receiving infrared pul ses
froman infrared device and converting theminto comrunication signals
conplying' with ipfrared.sLandands o and pri@dpiothdal furtmreceipoisingit is
further for denodul ating communication signals conplying with infrared

standards into conmuni cation signals conmplyin ] F i

EnPf anguuei t | Jul# e¥etesal agsur IRy E%éﬂ%éﬁ%é’“%é%&b%Sigﬁegf"?ﬁ?‘éﬁ%’b%‘z‘io 5,
The adapt er seodndsngrlaediy p¥ death Aep ANRRRY 87EF®%r conprising: a protocol
descriptor for storing information related to the infrared standards

enpl oyed by at | egst .008.d BEdRAEL 68 \the Gredididdelaan apesinaticorHidegideoiamy
preceding claim rein the AF device is a Bluetooth device. 7. The

adapt er accﬂ?ﬁﬁtﬁo%h‘ff'precedi ng clai mwherein a service record

descri bing various services of an infrared device.conPrises descriptive

i nf or mat i on AbTw adeptienfacapxsdng eAOTY BOAEHD? |CPWHTRT An"HE T} ER-8
control the ddabranes vdeiue esexBicefhe anldptared dedicdi WwPTisen fPsHieEE® ng

cl ai m wher ei 5 L Be - Pl pBdct ¥ @hrrairsd frafd devicibe: wiichude' ot ubehst oneradf a
television set and a vidgQ, recorder. 9. A nethod of enabling a Bluetooth
device to con of any one of a plurality of infrared devices conprising

the steps: storing a plurality of service recQrds,. a service record
descri bipng 8. The Sgda:pt:pr;r accordigg to any preceding cga:.m wherein the p?urag.a.gy of

infrared devices include ‘at least one of a television set and a video

t
e
r

recorder.

9. A methed of enabling a Bluetcoth device to control any one of a
plurality of infrared devices comprising the steps:

étoring a plurality of service records,' a service record descxribing

various services of an infrared device;
providing to the Bluetooth device at least cne service record;

responsive to receiving a communication signal from the Bluetooth

device:

moditlating the received communication sigmal into a communication
signal complying with infrared standards; and .

commnicating the communication signal complying with the
infrared standards to the infrarved device.

10. A method according to ¢laim 9, wherein the step of commnicating with
"the infrared device comprises the stepa of:

cohverting the communication signal complying with the infrared
standards into infrared pulses; and

sending the infrared pulses to the infrared device.

Enofangszeit 1.Juli




.various services of an infrared device; providing to the Bluetooth i
15 it

at | east. one service record; responsive to receiving a comrunication
fromthe Bluetooth device: nodul ating the recei ved comuni cation signal
into a comuaPwA03dn signal conplying with infrared st adiffaf?e: dntply 2003
comuni cating the comuni cation signal conplying with the infrared
standards to the infrared device. 10. A ngihod according to claim$9,
wherein the step of comunicating with the infrared device conprises the
steps of: converting the conmuni cation signal conplying with the infrared
standards into infrared pul ses; and sending the infrared pul ses to the
infrared devite. Empfledgseeiding tguilainl £ dr 28 fNoxhezpBrrisPed theFtrrwiPage: 1
July 2003 11 11. A nmethod according to claim9 or 10 further conprising the
step of: respons;fe\ggmfsgver e§?a¥é1%n¢ N5 £.2268 pRiNe8 OB -oh AR dolbBadeBfdaai@d devi ce:
converting the infrared pulses into a second comuni cation signal -
conplying with infrared standards; and denodul ati ng the _second ,
communi cation signal cenysryinggthd tnfrared parses SFARIEFWES ICHEREBHeMcdEaton
signal s conpl yi nGrowpiviing kech Bhfreredtbardemise eandEnpf angszeit 1, Juli. 14:43

demodulating the second commumication signal complying with
infrared standards inte communication signals complying with the
Bluetooth device.
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