; bce3eB ?L.z6T -4+-1 OPTI CAL TRANSCEI VER FOR DATA TRANSFER AND CONTROL
APPLI CATIONS Field of the Invention s The present invention relates to
optical transceivers used for data transfer and control applications.
Background 10 An infrared (IR) transcei ygr_ nodul e typically conprises an IR
light emtting diode (LED) operating at 870 nm and a phot odi ode, packaged
together with appropriate supporting circuitry to forma self contained
unit. i s El ect OPTACAICTRANSCEWERTPORIBATATRANSFER AND CONTROE! f
contained unit to enable electrical, coupling to external circuitry. To
facilitate use of the unit, the Iigﬁ*RP]eﬁf‘ﬂ]?ON%mthe LED illum nates a

| arge area (typically a cone of +/- 15). Consequently, a user need not
precisely align the transmtter and receiver. zo By conbining various
conponent s Kigldnf thelnveationei ver into a single package, the size and form
factor qf the transceiver can be considerably reduced. Further, the package
is typically nore durable and may consune | ess power than equival ent

t ranscei verkecomemnt snvegtion selaet eo opripa neanisseivdrR uksed fiacdity emasfar endisetirol
extensively ip a wide variety of consuner and personal electronic

appl i ances,apgﬁﬁqﬁ“)&% cel lul ar tel ephones, personal digital zs assistance and
| apt op conputers. Such appliances typically include an IR transmtting

wi ndow, which is referred to as a "cosnetic wi ndow'. The Infrared Data
Associ at i orBagkegryynd s an i ndustry organization that promotes international
standargs for hardware and software used in IR comunication |inks. Mst 30
| R communi cations functionality included in consunmer and personal

appl i ances Awinfioreds(IR) trinsceiPer mpdwe typiealiymompriféspn IR kghtiemittingalidde (LED)
represents an_ex lgnof t | r.DAC |iant_ devic co ni.cat.ing via..an
ke Dovi CBoRTREGR S0 ot e B kel B3R ST 4Ppieat S boSiiE,
When an | R didcoirycto fomna self-comtaipbhoniel i s created between two | R transceiver
nodul es, the LED in the first transceiver optically couples with the

phot odi ode in the second transceiver. Further, LED in the second

t r anscejsverglegtitdl delifinaRUR €S pdhdd oh e PRAI@L 102 08e SseifltohBithelll it to enable
transceiver. Although the IR transceivers use IR frequency bands, ot her

frequency IsAgrdécat spupingdo gsternabgircuitne TofacH date veg gkthe mpituthe light etpy) from
nmount ed on ' LR ' i j i a j
transcei vertﬁgrr% EgI) igl corrp?sloés leagge;@errgl(tﬁf) %@ggﬁg{ﬁ §g+é1 1@0@3@%@ ghmg%eneg\c}er
t he LED andchot heecishlytabigh dloketransomitSurramd rgcefver.opt i cal transcei ver device is
descri bed herein for conbining the functions of IrDa conpliant infrared
transcei vers and renote control devices. A receiver of the transceiver

al | ows fhe Beoohinihgniariols édapdnehis@f anlR tlagsdehv@n 526 b ¥Rigld ghcRR0tiRaER and
bidirecti ontal renote ~s control capapi Iiti_gs. The desc:Fj bﬁd ogti Ca]lf )
transcei ver O%n%?tf”éé’g the stranseelyer (6P capsidgply teduepda Ftther- 4h¢ jnagkage is

typically more durable and may consume less power than equivalent transceivers

I R

comprising discrete components. IR transceivers are used extensively in a wide variety of
consumer and personal electronic appliances, such as cellular telephones, personal digital
25 assistance and laptop computers. Such appliances typically include an IR transmitting

window, which is referred to as a “cosmetic window”.

The Infrared Data Association (IrDA) is an industry organization that promotes
international standards for hardware and software used in IR communication links. Most
30 IR communications functionality included in consumer and personal appliances conforms
with IrDA specifications. Fig. 1 schematically represents an example of two IrDA-

compliant devices communicating via an IR link. Device A 110 communicates with

devies B 120 via IR lsk 130, B
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frequency band, for transformng electrical signals into transmtted
optical signals, a second transmtter, operating around a second frequency
band different fromsaid first Zo frequency band, for transform ng

el ectrical signals into transmtted opt i_gql signals, and a first receiver,
operating around the first frequency band, for transformng into electrical
signals optical signals received in the first frequency band or the second
frequency band. The first transmitter and the second transmtter can

i ndependent|y transmt data, and the first receiver can receive data froma
correspo ndi‘ﬁéeft amHS Hnk cemmyinigation channeldiis greafaddetweent twgriRniranseeivenr mediles,
second tra i k i . j r j.r [ yery

used for | ?%%L?grﬁ iﬂgl:pnt(fl r%t nt¥ arﬁltg?éé%&(%%wg 8€Iingsnéﬁﬁla£1ﬂ§ @%Oet&gg(géoxrg tl%er gér;bé) ﬁl&t ter
and the fi nemscedeei ethes IED @ ths sdcdndrtransenives opticellyodoupleps withathe phstodiode

Consequent l.y, . t first frequency,band.is approxi mately. 805 nmto, 30,900nm
and the’s eé% e pﬁ%qh%‘?‘?&?"ﬁ%r@%"ﬁﬁp%? gl% ﬁﬁ?‘(’ggve@l%senﬁ# tfﬁe%%cym??ndfh Qther st
recei ver i 9regaéndyabands dhrablsy tealsed.t TheelRafignscaiveRmodtle! ik debsly ahbigrtddosighect
remote control signals transmtted, in the second frequency z;and. -3 The
first trandMPPEene ahy maie peipted frarcpithoard (R(EB)- ddwspiranseeivers pedulecomprigpy a
emtting di j ANl JS i) : achi eve a
desired vi e“\?mgﬁg"%\g%‘g& %h@u&?&i@q{dﬁ‘rsg eeirb\yg jéh{‘:a“gdnpr I é&eg{eghgﬁg%&ggi ode. The first
transmtter and the second transmitter are formed on a single integrated
circuitl. S ription of Drawings Fig. 1 is a schematic representation of
infrared conMiuniCati on between two devices. io Fig. 2 is a schematic
representation of an exanple of a comruni cation protocol for renote control
communi catipn. Fig. 3 is a schenatic [epresentation,of si.de Vvi ew a
oust no. rorAAPGEY tiadrceRyel dETEr Jo ReubEr MR it sombine T gmenons op e
schemati ¢ reapiptiadiihfihiedradbceiees Alifehnitfle 8dntfol devides. 2SratbRBES fhe ANIRPNS-
Fig. 5is an electrical circuit_schematic representation of circuitry for
an optical allpysdheremate gertealifheilitiofeolcthy transnesied to gneamepass biditsgtiosral mmoete 3
and 4. zo Flgrolkabsbififlese! €ctrical circuit schematic representation of
swtching circuitry external to the configuration represented in Fig. 5.
Det ai | ed Description 25 An optical transceiver that combines functionality
for IrDA-C |\ ant, i.nfrar conmuni cat i ons and. renpt.e contr.ol infrared
comuni cat iolglr%s&elgcsrtib s rtggggmﬁg?lg?rﬁm%?r{lsﬁl«gr@risg\%a% lgtgrwﬁpgra@B%taF%qnd 4 first
communi cat ifrsqaency bary ifole trandfonhiapedednycal signapaints arinarhitiedf spicad signalsy enot e
control comuni.cations. The hybrid c(i)pti cal, transceiver that 3 cor%)d lrtles
these respdtfqndeiransmitiqr, prerating piound deceond, fgavency dpad (ditisrgpietrona, sajg fiFst
possi bl g agRiquesyitang, foPtratsfbrenihy BebtdicAll signkahioatansmitted optical signals, and a

first receiver, operating around the first frequency band, for transforming into electrical

signals optical signals received in the first frequency band or the second frequency band.
The first transmitter and the second transmitter can independently transmit data, and the
first receiver can receive data from a corresponding transmitter similar to said first

25 transmitter or said second transmitter.

The first transmitter and the first receiver can be used for [rDA-compliant infrared
communications, and the second transmitter and the first receiver can be used for remote
control applications. Consequently, the first frequency band is approximately 805 nm to
30 900nm, and the second frequency band is approximately 915 nm to 965 nm. The first
receiver is not particularly selective and, as a result, is able to detect remote control

signals transmitted in the second frequency band.



-4 Renpte control transmitter A renote control transmtter conprises an IR
LED (operating at 940 nm, which is electrically connected to a switching
transi stor and a battery supply. Wien a key is s pressed on a handhel d
remote control unit, a predeterm ned pul se pattern is generated. This pul se
pattern is activated by a transistor, and the LED is consequently
activated. An IR signal fromthe LED is received by a renote control

receiver (iThe fir9ftraA0RT 8nd B BRI BRASAItter g&glpﬁgtere%étgﬂd@ﬁgﬁt%ﬁ&in‘grﬂiodes,
0

communi cated by the pul sed pattern is decoded. i ommuni cation usi ng
renot e contwhith are\podewithia atransenities dernsde achieveredesited viewinganale hedistar d f or
renote contyol i i : t I :

chemt | calTor g SohBesd ofRife, Tho Ry hiihhiefBld o Lol Buniifenife 1oy
control si doahedymnesiagledntagiateg cRCEt.conpri ses a series of data frames 210.
Each data frame 210 conprises a command word 220 consisting of 14 bits. The
structure of this command ~s word 220 is indicated in Fig. 2. Each bit 230
conprises Jfespripfie® ofDrawingsquency of 36 kHz. Many renote receivers have a
relatively narrow spectral reception band centred around 940 nm Such
receivers are not able to reliably receive IR em ssion from IrDA-conpliant
Zo transceipersisQRehahdt gregtfese%?%ioﬂrgfi%@@édlﬁﬂﬂnﬁgﬁ&feﬁ@\%@emgn?]eQ/kc gnd IrDA
specificationhs Table 1 below tabulates, In conparative torm the glfference
bet ween various paraneters zs of typical renote control systens, and

| r DA- coppl i@pnt, syst . TABLE 1 te Controllr DAWAvel en.th

nno15- oB5adabobot Fatanredf Srmsralial. FoAE bl iR idlign protocol for

f or mat Pr oprrembtercynfrol coaanimivatiofior Def i ned by IrDA -5 Mdul ati onBi - Phase,
Pul se Il ength, and Pul se D stanceRZl, 3-16 durationReceiver sensitivity0.05
Wcnm4 WcenRLlink D stance8mt icall miransmt An |e+/- 20+/- 15Carrier

Fr equenCSO-ﬁ% KRZERAGMYES rPRRENLASNERS 5ild8 Vidw Bf 4 houstkd Folad & phirNdWindtdNat a
Rat e2000- 4000b _s2.4b s-16M) s These two IR schenes are relatively simlar,
t hough t heslesaitrdhesiar e not conpatible with each other and consequently
cannot j,nter-operate. s Hybrid transceiver Fig. 3 schematically represents
a side view of an IR transceiver package 310, in which the described hybrid
t r anscei verFigdhis beschanaiedepiesaptatibnf entetvisinglof ig. Spasviewed fivheatwsee t o
package from above. Wth reference to Figs. 3 and 4, emtter 320 and
receiver 330 are provided at either end of the package 310, with a shield
340 separ atHigg5t ise apnaledteicall elfcuit3 3Cheninict Fepresentatiorerofl eifcuity Ofor Tdie optitdlt er

320 houses not only an IR LED (840, n 24 but al sg a note control LED
(940 run) é%.sceﬁ*f?édﬁ%c&#?ff@ersm’ EW&G@#&%%PU?‘B&@@%%@J{& modi fied to

acconmoglate the renote control LED. Is The two LEDs 322, 324 are accurately
positioned with respect to the optical axis of the emtter |ens 320, to
achi eve a dugt@l an oleatpicalgcirawfl schematic rapeesentation phewisthing cirewitry cxterngltto

supporting r&-gar r ] [ onfigured so that the operating ao
current thrt%ﬂg% 1 aé&“’ﬁ@%ﬁ@dg‘éﬁ?' appropriate. This configuration
assi sts in producing

Detailed Description
25
An optical transceiver that combines functionality for IrDA-compliant infrared
communications and remote control infrared communications is described herein. An
overview of remote control communications is provided, followed by a comparison of
infrared and remote control communications. The hybrid optical transceiver that
30 combines these respective facilities is then described in detail, together with possible

applications for this hybrid transceiver.



a relatively |low power IrDA transceiver and a standard renote contr ol
transmtter. Each package of the designed conponent al so includes
sufficient heat sink material around the two LEDs 322, 324 to achieve
sufficient thermal dissipation. -6 Fig., 5 schemati cal ly represents

el ectrical circuitry 510 supporting the- t4 transmtters incorporated in

t he package 310 of Figs. 3 and 4. This circuitry 510 is based upon a HSDL
3000 st arg%e@n&b@jﬁ&l@ Wil 1S selected for a lower idle current

speci fication as t%l s conponent is qualified at a relatively high
operating current. The transceiver s circuitry 510 corrprl ses transmitter
circuitry Q_an ver circuitry. 530 ctlv support  the
operation ‘%rFlﬁe{jet ?/\%n Il tttanﬁ?ltt{eerco esfsﬂ% Iwggﬁ 88 aéeé v%?lﬁ)’pH’h’tch]isode
332. Fig. Eelemttatmtamaédtyd e far asmcmmg $IWh§1§tbt ragdca bawry rsypgix! avinl atieyt ke
transceiver cir U|tr$/ g alo of Fi Indﬁglendent _mﬁuts 522, 524 ar(f
provi ded f ressed pR& hapdheld fraeia £9 | i & Fp0lereppncd i, it ipeeestted ni s
represent ednﬁ@pttlseyatteetﬁ R achilfed Bta thdnkisR! hdoR8 LIED {sr&ﬂ%&uteﬁtﬁdad{ﬁ/hfég &ge or
both LEDs 322, 324, and gl opefating currents can be i ndependent |

confi gured IRo‘i‘lg@éc,frmehF 133124e1V¢d Sy Ap pimatea tcopinel fﬁh@lV@re@n,r fo eackammyples jad
{ranscel verpbiaityl bid et 2 SO G SR Rl RS9 3 e pulbh 48844 omal

mode. For 6% user can activate an appli-anc and
renot e control and the appliance transmts back to the held hand renote

control rgenu of. zo ossi bl e sel e tLﬁl@s to. the é a&xm es of such

sel ecti 1(9ns PP HHEAH QY HUPR TR AL FEHICES, ‘Sst-}'t“t' Of f 1§ife common
condi t i onerstandaloRG tensdte fdoBFOR c6GIAPARCdcode M @nerrentotegbbmﬁg esuet rmg.s2from
a nmul ti medi a devjc The user can _select an desired choice fromthe nenu,

and then ¢ abepatcally ApRresefoe mestlation; HRRCEE p1ed MyeRCoscadgs.t A emoses gontrale
receiver Ciggul bikrfld biiRe RA¥vdrRley Glschiss H5Efa Himee 00 VEadiithed RhfED16!
data fromthe renotely control appl i ance. e receiver 1s not

par ti cul ar lopmpeisesca icommand dverdn220neansisting of dﬁobl@ &dnntstmk:turer ofjtlen cymsiagdal s
centred ar Qi a.n r I a n lrPA trans ver
for bi-di re goz(égllsrlert% e&)@ofﬁt rgl EECh %Yagg%g%ﬁéest@a Iglégl RF%% Y/é)?%k
circuitry fkbld ows a simlar logic to that required for bi d| recti onal
renote control functionality. The presence of i ght provides a "l ow' signal
out put and the absence of light provides a "high" signal output. Thus, the

| R transm tNgdy £aibt®ie@éivdes Bavdi DidldtZRE RittdW bpdiyral A%eptidnBaril dcRfred argiat r ol
bi t pattern Whl ch obvi ates the need for an external digitizer. The IrDA

transcei verIngd Such spqserest s nahwhlefn ralinblpiresqive By emissioptiaim I5DA-gpmpliant

sui tabl g f QrantQewRiYbilPatth éraergeggnpontrol data signal. Various exenplary

rel ati ve neasurenents and circuitry are shown in the representations. These
are exenplary and not limting on the broadest aspect of the invention.
Various alt i e to the arrangenents and

t echni ques %@4’?‘%&3?2%?02?%, “a’éﬁ‘\;/\'/%)u “ﬁ% ci%‘é ent to one skilled in the

rel evant art. ~g_Cains: 1. An optical transceiver device corrprl sing: s

first t ' t d first f band,
C ansr or m P bbrpicaPTERe Ao TRARD e Rt 4 4Lt PEea gy arameers

25 of typical remote control systems, and IrDA-compliant systems.

TABLE 1
Remote Control IrDA
Wavelength (nm) 915-965 805-900
Transmission Unidirectional Bi-directional
Frame format Proprietory for each | Defined by IrDA
vendor




a second transmitter, operating around a second frequency band different
fromsaid first frequency band, for transformng electrical signals into to
transmtted optical signals; and a first receiver, operating around the
first frequency band, for transformng into electrical signals optical
signals received in the first frequency band or the second frequency band;
15 wherein the first transmtter and the second transmtter can

| ndependent | y 1 \adlidondat 8, and kBephids pulseBhA! | RAN L RERIFrIal g rom a
corresponding fransmtter simlarjto sard Plrst ransm'tter or said]second
transmtter. 29 2. The transcei vefaniRuilseDmtancé ai neld in claim 1, whdrein
the first trangnitter and.t.he sec t spitter c ri.se o espectivgd |ight
enitting di ode :Ee‘?w@f??gnsf?g..scei v 3883@3’?@@@35 cl aiﬁmm 2, °
wherein the filsinkDRmpedtter Zs pawl (6pe@and transniftfgr are housed Within a
transmtter |efiS TO achieve a desjred Vi ew ng angie. 4. Tne transceijver

devi ce as cl ai {fernsmitcArglen 1. 2 of +820Wherein the flit/sd5transnitter Jand the
second transm . ak d on R,§i integrated circuit. 30 5. |The
transcei ver de.ggé“%gﬂ%ﬁéﬁﬁﬁd A i%;%ggggof the—preeeding—elabnrs—Hyrt her
conprising trapRetdiv@rbaadwiith t ry [ Qhrriet BRiqy#/ N2k modwidd eshdei®Bt ri cg
signal to the Jirst_transmiter. -9 6. The transcjer ver device as ¢l ai ned
in any one of LB8tAR¥edi ng cl ai nk20Q#000bps t he £ rlsdAbpsckiNBES conpili ses a
phot odi ode. 7. The transceiver device as clainmed in any one of the
precedi ng eaihe—whereln the first frequency band IS aporoxipately 805 nm
to 900nm and the second frequency band is approximately 915 nmto 965 nm
The transceiver device as clained in any one of the preceding clains,

wher ei n ~o Tihgee two IR schemesnaretrelatively sithdar ithangh rthesei sehemesaarchwt worypatible

| r DA- conpl i I At ' ' : second transmtter and the
first recei‘@g{redggﬁg%égﬁ%gwhﬁg%%§}:né(%?&gwgppl ications. 9. The
transceisver device as clained in any one of the preceding clains, further i
S conprisiqa}alﬁpield.betmeen said first and second transmtters and said
first receiPriduIScERE 1 ansceiver device as claimed in any one of the
preceding clainms, being provided in a unitary package. 20 11. A nethod of

optical trapsception, the nmethod conprising the steps of: transformn
el ectri cal [dgghishemptinally repipicnisia dde v of a0 IR tipmasedvey Ppckses 319, pvhich the

transni tt ergeQRPkatlyBfid thrkedildrStant bRy FRANM sctmatibAS fphdbertd (e §GhE T C2l
signals into transmtted optical signals usi ng a
10 package from above. With reference to Figs. 3 and 4, emitter 320 and receiver 330 are

provided at either end of the package 310, with a shield 340 separating the emitter lens
320 and the receiver lens 330. The emitter 320 houses not only an IR LED (840 nm) 324
but also a remote control LED (940 nm) 322. The profile of the emitter lens 320 is not

modified to accommodate the remote control LED.

The two LEDs 322, 324 are accurately positioned with respect to the optical axis of the

emitter lens 320, to achieve a suitable viewing angle at a receiver.

The electrical circuit supporting the two transmitters is configured so that the operating
20 current through each LED 322, 324 is appropriate. This configuration assists in producing
a relatively low-power IrDA transceiver and a standard remote control transmitter. Each
package of the designed component also includes sufficient heat sink material around the

two LEDs 322, 324 to achieve sufficient thermal dissipation.



second transmtter operating in a second frequency band; and transform ng
optical signals into electrical signals using a first receiver 30 operating
in the first frequency band and able to accept signals transmitted in the
first frequency band and the second frequency band, -10 wherein the first
transmtter and second transmtter can |ndependently transmt data, and the
first receiver can receive data froma corresponding transmtter simlar to

said first mg 25 3 Bhednkicaldy r@;ﬂesénfse&@aﬂcatl reegittyt § B suppodtdng theerwieirhiehifirs
clained in claim111l, wherein the first transmtter and the second

transmit t erneaspeyateddn the peekage & 10; ofnkigens end dy Tdibaiseuitry $107i daged Heen as
clai med in gd8j Mohd SQ%rg%t% RS EE T Whib DS didch éq FranRWek nﬁ@ c%ﬁfémsggfegﬁféat on,

transnmtter are house In a'transmtter lens to achi eve a ire
vi ewi ng angind .as This component hodualidied latareldtively dighi wpem;nglczlmnt j]Zh,e tmmeq:e@van t he

first transmt d the. second transm formed an

|t ogr aced e 570 eotrbfist®SABAER SHRUAAE bl aBd SRy a3t P vhish oy
to 14, fur trbmec@mip Bhppoftahé bp&ratidnt dfthe aivd Gtantrhittet DEDSH2Q| §2handathenediaired

el ectrical Igllpgﬂ%aﬂédt% the first transmtter. 16. The nmethod as clainmed in
any one of e$P2t o 15, wherein the first receiver 20 is a photodi ode.
17. The nmethod as clainmed in any one of clains 11 to 16, wherein the first
frequency band is approximtely 805 nmto 900nm and the second frequency
band is apgtigxp mabematicoll repiesentsopBitahing ciscuiBy exieenalnde Horl tragsceivar eiseuili any

one of gl aigfp u%'e d%?dgp@(ﬁ%hﬁ_ ulsP®o! Sifﬁreftp?@ﬂ& 1*0} %s @cﬁglettﬁﬁsél tfnZé]%EPhe

recei ver can be onpllant rare ORI Cat 1 0nS
second trari@i 324r Thechdvineagddsr oft tlnﬁce;)reﬂntedamlﬁgumled drerthate (ip tdatac omt rbel

appl i cations A et hod .o scepti.on _substanti

ner el nbef or B Befe irenor bt S 302 andhatd (i SPPFEH FTREC DRy ng
figures 3 tiadépendentlykorfigurd forancicEEDEI22d824.ce constructed and arranged to
operate substantially as

15 Applications

The described hybrid transceiver is suited to remote control transmission in a bi-
directional mode. For example, a user can activate an appliance from an held-hand remote
control, and the appliance transmits back to the held hand remote control a menu of
20  possible selections to the user. Examples of such selections include temperature and
humidity settings from an air conditioner, a song list from a compact disc player, lighting
controls from a multimedia device. The user can select an desired choice from the menu,

and then transmits this selection to the appliance.

25 In this case, the receiver circuitry of the IrDA receiver is used to receive and interpret data
from the remotely controlled appliance. The IrDA receiver is not particularly selective,

and can interpret remote control frequency signals centred around 940 nm.

A particular advantage of using an IrDA transceiver for bi-directional remote control is
30 that the transceiver receiver circuitry follows a similar logic to that required for bi-
directional remote control functionality. The presence of light provides a “low” signal
output and the absence of light provides a “high” signal output. Thus, the IR transmitter

can provide a digitized output by receiving a remote control bit pattern, which obviates



her ei nbefore described with reference to and as illustrated in acconpanyi ng
figures 3 to 6. 21. The transceiver device as clained in any one of clains

1 to 10 and 20, being operable in accordance with the nmethod of claim 11 or
19. 22. Arenote controller conprising a_user interface and the transceiver
device of any one of clains 1 to 10, 20°4nd 21. ~0 .A A9.A .AAAA . AA
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#109%&' ()-Wp "ydEb@O0% :!$#10% & ()-f#10% & ()-!'110% & ()-@

F'10% & ()-,MO0% & ()-!10% & ()-4@dEb@O0% : 'YL 110% & ()-/10% & ()-, 310% &
()- +110% & ()-('10% & ()-zy& 10% & ()-q RSTUYXNbC10% :!10% & ()- 10: 10:
10: 7s10% & ()-6GL0% & ()-4 "10% & ()-2M 10% & () - YbkdBnbC10% : ! ! L$10%

;& ()-T910% & ()-&10% & ()-& :10% & () -
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10: 610% & ()-4$10% & () -[ RaBb@L0% : !s! 10%°& ()-!110% & ()-L$10% & () - 9-
109% & ()- "10% & ()-!FY #109% ()-R /daBb@0% : !

+110% & () -I6R% & ()-$10% & ()-! "10% & ()-!$10% : & ()-!110% & ()-*i K1@2
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5 a first transmitter, operating around a first frequency band, for

transforming electrical signals into transmitted optical signals;

a second transmitter, operating around a second frequency band
different from said first frequency band, for transforming electrical signals into

10 transmitted optical signals; and

a first receiver, operating around the first frequency band, for
transforming into electrical signals optical signals received in the first frequency

band or the second frequency band;

wherein the first transmitter and the second transmitter can
independently transmit data, and the first receiver can receive data from a
corresponding transmitter similar to said first transmitter or said second
transmitter.
20
2. The transceiver device as claimed in claim 1, wherein the first transmitter and the

second transmitter comprise respective light emitting diodes.

3. The transceiver device as claimed in claim 1 or 2, wherein the first transmitter
25 and second transmitter are housed within a transmitter lens to achieve a desired

viewing angle.

4, The transceiver device as claimed in claim 1, 2 or 3, wherein the first transmitter
and the second transmitter are formed on a single integrated circuit.
30
5. The transceiver device as claimed in any one of the preceding claims, further
comprising transmitter circuitry for supplying a modulated electrical signal to the

first transmitter.
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109%+& ()- 89HPXY] t hL, 9.

6. The transceiver device as claimed in any one of the preceding claims, wherein

the first receiver comprises a photodiode.

s 7. The transceiver device as claimed in any one of the preceding claims, wherein
the first frequency band is approximately 805 nm to 900nm, and the second

frequency band is approximately 915 nm to 965 nm.

8. The transceiver device as claimed in any one of the preceding claims, wherein
10 the first transmitter and the first receiver can be used for IrDA-compliant infrared
communications, and the second transmitter and the first receiver can be used for

remote control applications.

9. The transceiver device as claimed in any one of the preceding claims, further
15 comprising a shield between said first and second transmitters and said first
receiver.
10. The transceiver device as claimed in any one of the preceding claims, being

provided in a unitary package.
20

11. A method of optical transception, the method comprising the steps of:

transforming electrical signals into transmitted optical signals using a
first transmitter operating in a first frequency band;
25
transforming electrical signals into transmitted optical signals using a

second transmitter operating in a second frequency band; and

transforming optical signals into electrical signals using a first receiver
30 operating in the first frequency band and able to accept signals transmitted in the

first frequency band and the second frequency band;
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é 'ig‘(';d#iéo((y‘;i&l ( ? i '(:( ) )Zf‘rftl\%igén( e First Pt iittor ah@¥BHd Bénsmitter can independently
transmit data, and the first receiver can receive data from a corresponding

transmitter similar to said first transmitter or said second transmitter.

s 12, The method as claimed in claim 11, wherein the first transmitter and the second

transmitter comprise respective light emitting diodes.

13. The method as claimed in claim 11 or 12, wherein the first transmitter and
second transmitter are housed within a transmitter lens to achieve a desired

10 viewing angle.

14, The method as claimed in claim 11, 12 or 13, wherein the first transmitter and

the second transmitter are formed on a single integrated circuit.

15 15, The method as claimed in any one of claims 11 to 14, further comprising

transmitter circuitry for supplying a modulated electrical signal to the first

transmitter.
16. The method as claimed in any one of claims 11 to 15, wherein the first receiver
20 is a photodiode.
17. The method as claimed in any one of claims 11 to 16, wherein the first frequency

band is approximately 805 nm to 900nm, and the second frequency band is
approximately 915 nm to 965 nm.
25
18. The method as claimed in any one of claims 11 to 17, wherein the first
transmitter and the first receiver can be used for IrDA-compliant infrared
communications, and the second transmitter and the first receiver can be used for
remote control applications.
30
19. A method of optical transception substantially as hereinbefore described with

reference to and as illustrated in accompanying figures 3 to 6.
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