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*159159* A 3-in-1 indoor wreless optical

comuni cati on systemusing white LED 1. wamm"mmﬂ”m

This invention is about a 3-in-] indoor wreless

optical communication system which promses "3
ARead iRdodF Wirel&sYopfiddl 'c@n?ﬂﬁ'lﬁﬁ%%hhsgﬁkﬁl using white

conmruni cat i on propert enpl oyl ng Ite LED

tﬁum’ nation. For the first time, this invention fully
L imzes the usage of light: 1. to provide room

s j 2. to power up the battery-less |IC chips

aL‘d%%ﬂpﬂOE}sed as the wireless comunication

medium This is a 3-in-1 concept. a. FIELD OF THE
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illiRinatibn 887&ed in the optical band, spectrumlicensing
fee is avoided, further reducing system cost. Optical
,rgdi ation in the infrared and visible range is easily
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boundaries. As a result, interference between adjacent devices can be minimized easily
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as a conplinmentary technology to RF |inks nowadays.

Most present-day optical channels are terned intensity
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[,él ated signal can be adj usted so as to nmatch
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2 energy radiated by the illumnation device (thus a

free-energy-cost device), while doing wreless

comuni cation to through the illumnation. c. BRIEF
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nodul ation. FIG 2 illustrates the 3-in-1 indoor

optical \WEIBFaSSSCRIMINNCALITARNRESM concept. FIG 3

illustrates building blocks of optical wrel ess

transm ssion system FIGS. 4A and 4B illustrate
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assumed for illustration.

The third concept of this 3-in-1 indoor optical wireless communication system is to
make use of the energy of visible light from white LEDs to realize the battery-less



nobil e and/or wireless termnal. Lighting services are
continuously available in nost offices, schools days
and nights, thus the cunul ated energy of illum nation
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fromillumination.light to power up other evi .S
mapifnci e s Dishtite SVRhe R sRat s s el 4y most
ofi¢espeahpols slapscandagightsethes e duporated enargnef illominatiphtlighsis no
losger ar smell |di20£Extrhbéngaemipy fafm phwdinatibatlighohk@rpooet lup other
dedRés GANL AL QM AfeahPoRl PBREE RN ide? TiCesSiARl BfenRfl & extract

| 1. 204, He for. el ect .d th h -
RS TR U Y0708 SRR ot e
2(\46?39 }prgylg@ i$ propoftgnal f theakize phelar gl 284 sHence, for electronic
debats evith- high powEnroesxmppbe, the gizsudplolar aeliobidlé bpheneldrge in

org&QB%ﬁqe thBe &vi®s Pans9liads. F6F bxathhlt, Be&ubaiyaeob1@Bhone to

0Q, cnR. t h deyel nt of , ultra-| ow
ospsit ot 85 < lbn S B Rl ! ) i AN Devclopment of
uligg-fquePRIER techrologien. Anddmpprysaient ef saaresdl effieieney égwould be
possiblegy usa @unatted angrpatroonliimghtion digbtup plyplaacomputeeoperation
in QR FidtileOMowelerd 1R ikt lb'f 8olart Qe\lt ENEY belshif s lét le]atSi@ltc_@%rs the
A0 - e 14 covers the entire
eng}ﬁér#uéfggygfﬁ? Eﬁéﬂ&%\glﬁﬁa 1%}%&1 llﬁ? Igh%vm in FIG 2. The
presented 3-in-1 indoor optical systemis described
Thei pigsenedde pandeindoors yeticamsysier| idi degcriledch asfesdnoartoi system
bufiltifag blockk Bs SHBviT @GN, Uh e t3Bdmitieh 80 Duhd BUiRndbIOEKermed as
‘ob &G d@Rition OR4 Wlenﬁgpt%“’ a ioo&n\'%%leg{ricapglgr‘?ﬁ% {8 the oc'ptical
0 nvert ele tr|0ﬁ S|gna S $nto the ogt cal. mgﬁg.h

Wapl ol ko FPREPHBITGS 14 &% HECHEecP? OSES 'PriBe dEsciYH 47 Where
coperaion e apoTptishlevave svmaetgiabm efecaisabgemnaialis wasfernast dhis
deecsibgnabedsy ieleahed aaldidomaerciion peditaimgethat Thé Seceiver 302
nURE ORGSRt Ut Bl EL ELBRLY OB o pen
et B R b GRS I S Bt g GV ORE 203 in
tragaifter qapveEts gy, Informatiissienal io distgnal thaigs pptiimglly eopted to the
prdesroeiu batheo npticBhenoudibabnd etaodk n2A8 dnnits tougrus signiabrThe

deARIARIGrS 06 herfb A OMERCAR opediigh. i nto a signal that is
optimally adopted to the properties of the optical

| at or and demands de on its put signal._ The .
Inggﬁid‘ﬁ 'glﬁoﬁ?logpéha@éw otiiber HaymiEr SOl dﬁeqr%&emﬂ-. Gogventional
infplagentationirérchit dek P WiM dwa bear deshebadr witk méfetesee 80AIGS 1A and
1 pregsral @ebnsiGoav@nputandble lighpl 63 mdtul 26Y &dcbling tofpillse width
of%é\gﬂ bd186 Be AaRGhikPE qi04¥"' THes& Etfll?ef GRRES 49 kb&dRed dodedDifferent
.fl. Elcat I ntensity. otgtwglﬁell t18.3|.s .
i SRS o RSB G Age HiSTeh b CAl Em e Bnd e ths ppige ipignsity
oftpaitput yisete tigktdl 0Bomould he didfasent der differenssyantwleigsotiveil, mdiich
shbers dhdt foptien intenditysymnglus vistblblglitriamaninitigy date104 dependent.
F(?L]]t(ilielﬁﬁiiﬁtgﬁon Lﬁurﬁ&t@ tsli‘eﬁ)'ﬂei qlﬁmlfngdlrﬁleig frs]h@i éé:&% 8{1&1‘1&2' conventional
gtk loh o AW HIC Bt Oplensiiel Ritta dipeagient is not
sugpRlGLoT tha Presptistsisteht ensi ty of output visible |ight

is transmtting data 104 dependent. For illum nation

TIRUHBOHRiorSIcBBhE ubddintRRGPsteH VIXRRAEAE PIIRIMEEModulation (PPM)
nSEDN Al 1 BSOREY B bR 198 Lo UMDy e
By mbloingiod srses. SYLY S¥n P THigtiE o8 PashodlE Rasaulse aethin its
syfmbot firstigy whisn isvl¢rotdseasrune Seanfeagne,i TammMbballisito sap syRPME are
all Withideaticdl ALar dYR1e. PlenéeSthe apdreseintedsitoyr diiputRPstdlivadibleflight

oRr gé’éhss?m\ﬁot Pérn)dais %W{'Qﬂle r?ﬁ‘nlr%f 91qn dal%ydeﬁémeg?{ g CB)EJYL ed that a
schene, every. synbol . w | ave .qne anhd .on 0 pul. se
O A8 OR{FAL TN i PR SAG LERAdR S Sy e PPM
frane tinme, Tfranle. That is to say synbols are al
with identical duty cycle. Hence the average intensity
of output optical visible light over each synbol
period is the sane rather than data dependent. It is
concl uded that a



constant average optical intensity of output visible

light is ensured by using PPM 4 schene. The operation
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