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of the Linht emitting nnit

Z0-Claims. & Drawing Sheefs

POWER ]

SUPPLY UNIT

ANONN

LED DRIVING UNIT

COMPENSATION UNIT




.S, Patent Jan. 7, 2014 Sheet 1 of 5 US 8,624,940 B2

FIG. 1

100
110, 120 130

IMAGE IMAGE
INPUT UNIT ~ | PROGESSING UNIT

T _140

= | CD PANEL

1 _




.S, Patent Jan. 7, 2014 Sheet 2 of 5 US 8,624,940 B2

FIG. 2
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FIG. 5
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1
RACKT.TGHT TTNIT AND TITSTT AY
APPARATIIS

CROZSR-RR-REFMCE TOYRRT.AT=N
APFLICATTO

Thiz applicaion clains seiority lom Kerzan Palem Appli-
watlionn Mer TO20W00- 2 L4570 [ed en Mooee, 25, 2008, e The
Foesn "ntellectne T Property CHee, the disclesnnes e s hiclias
incomoried Tenetn by relercnoe in s conlinsw.

[FACKGROTINTD

I Leld

Appartusse ool omethods consislent sl cxenplocy
embadiments relate toa bacldiaht unit CIELLT and a display
aapidanis, and more particulosly, oca 15U whish displays an
iaps witng hackhioll sudisted Lroon s Lzl enciing awdale
i a3 displow ancl o display apparas

L Deseription ot the Kelsted At

A Twquid ervstal display (107130 pagel cannat ecait lisht =y
weclf, Thewdors, an LOCLY panel needs to havie a backlishr noit
which presices sacklisbe to the LUy panel,

Lhe backleht unin neludes a heht emitting, whit w7hizh
ranerales bucklizh snd 2 1z waide alawe whicl wotnmly
transmits backlieht mdiatec from the Liebs el oe it ecto
amefree of the L2 Y panel. The Liaht agutinge nnit el neles
et creanine elements wich are ilispesssl inarler 1y o=
gloatly el backlipht to the LD pancl aoc a deviag
elament which certes tae Linke 2mimt ne slemears Ao apalo-
priatz nanther ol dGving cloments 3= prisdced e dAve the
lighl cmilting clements withoul amy prllems.

Aliahrennitting diade i L L reehiue loaffers hia b hmi nones,
ctlem veera G, Wicspen. aned o hermal mesisemer ‘mocn-
prariey with o enld ewthiede Tuorsseent Tanmp (CACFTY 3.
mainly need as o Lokt emurt.ng element of 7 BLUL The L1
con adjust s einaccs 25 Ariving current supplied o the
TR, ardimpmoee cownilien sl reslinee power eomsumplion
[ sl jnstingn a valtam: ol 3 oweer supply mi .

In particular, since he teiabrness of ac 11010 is peapocional
lx b cnrrent supplisl theroio, senstan] current shoeld e
supplicd toenable cacl TFTY o prochnee cmi fomm himinemea,
therelks stabilizing the lnminance. Accoiddinzly, w stabilize
o Tonnrtroe, cacly LIS Dies Lo prodoea und B Tarmd s,

T el B e TR e poochiess e st Faminanees. the
vl vl meeds e Geagual oleash LEL, Heweever, L L
sl o dawintion ol e atal veltape aoconding, e v
Pretis sy s digpersiom emors snd cmperainne changs
Ecram, Uwe eacsl wahere s o Fervardinge volaers wioch s
supphivd e an LI Bor concal ooerion,

Therclore, there 1o meed e melwads L conipensaie o
daviaiono] ral volimge ol an LY 5o bt LED madules of
a UL produce nwform loni aonee

SN MARY

e of owre exemplary embodunents address art least the
aave probleins andior disaraniapes and other deadvin-
Diagrest ol desevibed shoae, Al the esempplarye cmldiment
ane ool mevuired ooossercome Che disaclvintgzes deseribed
s, sl wn erenplary einbodinent o e may nul over-
cuntne ey e e problons descahed abowve.

Exvtaplary conbodimsinls provicls 3 BL ) neluding s e
prusaicn uril wlhivh corupensides o deviation hetween the
vutllageer suppoied by a poewer supply mal and Cae coted voelage
ol o lihl emiing coit, sl s digalay apparaios,

£l

r.

an

Al

2

Accorings b an aaweed o Can cemplany ambodimant, theee
T proveniled wodv gl apparatns, inelading an immee process-
g imibwhich processcs A s wmal ol o npul image: o lisplay
prancl ahich lieplays the e ol e processed sl gl
WL wdinch prsetles hecklighic v the displuy pane, wherein
the hecchuhl ol corprses o peesur supply omtsy o Ruh
cmilling uni. 7 whic™ an ond is comectod e the e
supply odl, sond sk revareos o sl volagpe Unon e posser
=uprly unis wnd o conpensation nil el slach anoed s
conicis] waneppersie eod al the Tight @miling unit. and
which vounpeEates o Gev Tdod Betweew the Jirst vollage woid
e ratesd voltegie o The ght enntiog ana.

The compuensatiun umb ey cabalae the desdaion
between he firs waltoes and the cated voltane ot the lioht
erriing wiit, avd eormpensite the devisnien belween e G
irlaps wd the raed voltese ol the Tieht comiing wnt by
matntains the voltsoe o7 the sompansation unir 5t the cal-
cllated voltone.

A uppusite end el the conpeasaien wdl may e -
rected to che pomeer supply noit, snd supp a0 exesss current
T The pawer supply wur correzponding te the cleviation
between T lirst waltiee aid e ated soltage ol Qe Tk
vrilling uril.

L he compansation uni oy welude a capacitoe ®hich
acludes win sl coonested Wl uppesie end ul Oee Tk
vriting unil aril an opoesite and commesied e gramal; un
el which mehudos oo end comeelad o w copdel or
] vppesive end connesied g swicly w el which iy
vopnctesd o e tredoctor, and 3 arned v orofT o acqus e
vzl ol e capacitor; sl g coctmoller which conlrals e
sweilc]l o curcaul the wulloee ol the capacitur in ordsr w
vonpasate e deviamon botseeen he lrst vollans aud e
ralid vzl of the Lylal conaing umdl

L the: waltoes of the capacitor 13 s her than a st thicah-
uld thae vontre e rueee wontee e swerte to oo o, sod 1 il
wiz lapze o (e capacitor is lowoer than o secon) reshaold, e
contecLler moy vantral the syt o e ok,

The corvnellor neeee conteel the seiwch s iem onand all
repoalstly T ancder wyomaintain e vollawe sapphied we e
capacitor 74 coostant level,

Lhe nchwtance of the mducaor the capacitanss of the
capaciter, anil the riled preeer el e sedtch may e dlewer-
prinvsel by ths dhey Bameen beteecon T fivst waltaes and the rated
worape of the Lo it erutung voit

The cennpestien noil ey Turtherineingbe aclmie which
comprisas am ekl eonneeted o Tha peraser supply mmil wd an
opposine end connsrted betwesn the ewiteh and the iductor,
and supple an exeess crrect oo the powcer appleunit ooce-
spemilingg 1o the slevialiom hesreen (he sl wolige anid e
ratad weleape of the Lokt srutting noit

The compensaticn wiit may be fabricated on an wmeprated
circual (T

Aceordimgg lovamalhar aspest alan eowemplary cmbodiment,
thera ig povided a backliabr unit, including a powrel suaply
uaily & Liplal erriitieag weit el welidch an end 35 colnected L e
proecer supply oeal and which veesiees sl ol lage Trom e
poreer supply unit, and o conpensation unit of whict ao emd
3e crney led o an wppuesite eod el e el swaitdng weil, wid
ahich compersales o cevialion bebween the sl ol lage and
Che vt volliare of e lght emit s o,

The compersation umt gy caleulice the devialion
T v Joe Girst sollenge cnd The cated voltoge ol thae Tudat
vl umil, sl compensits: e deviaiion belagsn e s
wirdape and the nued sollige ol the 13ehl wniting wil by
uatutaetrg Thee sollowe e e cowmpensation wnl <L the cal-
culated vl
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An appasine ard af the compensaion omil may be oon-
nizuted T dne paswer supply unil, s supply un exeess curneni
iy the pestear supphe umil comesponding oo tha leviuliom
Frtocsem s Tirl o llawe and The vt silegge of e ligh
Ll uniL

Liw: svrnpensdlion guit may mehide o cupaciior which
wcTodes unend coanected e e opposite aod ol the Tipht
coanrang umt and aneppesite oml o] wegnomed; an
inclogizr whish me odes s and comcens) wole ey pacios
aad ancpposite end coanected 1o switch: o switch wkich 1
conneeied iy the insdieusr, ane i furnsd or ore e addje =0 the
g vl e capeacitorg aml o cennmdlar shich coneals the
swateh 10 conwwl the volaee of the copacitor 10 ordsr to
cornpensaie The dedaton Tetwewr e fEs veloe and he
et ] el e e Rghocmm 103w

fthe voltoae of the capacitor s higher then o first theesh
lel, the conroller mas contralthe seetch oo ten cn. and 17the
g ul e capaci bor s Tossecr g second threshakil the
acomtraller may covairal ke aaiteh o m alld

Lhe conteoller may conmral the switeh o e on and ott

repostelle i onder oonmintein e vl supplicd o he
cupasiko at @ smglant kevel

Lhe inchictzoze of the indueta:. the capacitaace ot the
wipasier wnd the ded poveer of e swinch may be Jdewer-
mnesl b Lhe dosa i om hebaezen the Dmvo e aerd The maied
wiallaezs 20 e Ll v It wul

The vonpersation wait iy acther ingludez o dicde which
aomrprised an ol omreeled o che cer anpply el @l an
appsite end comnesed Bwcon e swelelyand e nduelon
atznl supply s excess corend w ie powes sapply oidl cueree-
spoacdings e e deviatien batsecen Thae Dt vollage and the
vl vollgge: o o L coni g we

The wenpesilicn wil mey e dricied o 1€

TRTNT DEACRTIFTION 0T TTIN TR AWTNGS

Lhe abirre sndios ather aspecta will be moes appacent ay
descsibing certain exemplany embodiments wh retelence
the accompanying drwinies. ‘rowhich:

FIG 1 iao8 bloek digymm iThedirarinze an TOT apnaming
acearding o an exemplary eonlnditeat;

FT56 205 a0 hleek diagraesy ol a eiveonl which drives ligh
amil imgmocinles man TET apparlng azeordings am exen-
ploue embodlment.

TIC 3 3 asirepliled cinoil hagoon ol o circuit wich
clrives Lizht emitling madhiles moan TOT apnara g sescad e
L 41 covemp e cmbodims;

TG 4 3w vireonl diapezon ol a circoit wlich dedves Tight
il imprmocinles moan TET apparlng azeordings o wm exens-
plury emboclmsen; anc

TG 3 3w vireonl dhiapezon ol a circoit wlich dedves Tight
coarang wwdiles Taoan T apparming Tasierg o cincrfL e
drive o plurality of Lirhe cma ooy mexlulss scoordimr 1o an
exernplery embodicent,

RIETAITL D DRSO IO O R R ARY
RMWBODTWREMTS

Cerain exewplaey eabodiwents will now be descabedin
gl delsl will relemenee By e aceompanying crvainge,

I the falhoee g deseription, s sane dres ng elorence
riutierals ice ussl o the ricne elewients even in dilleren
drowerges. T wedlers delned e the desenplion, soch ae
dlatailen comstmoe o and vlsments, aee provided 0 oassiEima
cotiprehewsive waderitendiog < the eseruplary @nbodi-
rienls, hos 1t cppecent That the eeemplany crobodiinents
e cyrriod sul it those speeafiea v deled mos ez

£l

an

Al

4
Alger weall-knewn Pmelioms or consineliong sme ool
cleseribod i dotail sioes ey would obsecre de cxemplary
vinbodiroents with wanccessary datoil.

SI001 3 on hloek disenon ills vt an T OT apparaing
g mg Wan eiemp dte vmbodinenl, el wa ELG 1,
the DO  appunaus D mses an iwsgetapos wt 1100 0
e processigs, w120, 0 BET5E3 ] an 10T pancd
140F

Lhe imope inputumt 110 inchodes an inter foce (aorsheasni
Lo e cosrmnnnmcirh Ty Jinkoerl wmn el dovivis e g Ler-
il svsem s wired or wiless manoer and reecives dn
Jmoge from the ecternal desvice or the externs| svatern, Lhe
A gl T L e 1 spuit inenes o the iinage
P e vl 120,

Lhe lmope processine it 1200 arocesses an anasg sienal
T bBe g peoper tamat for the LOL) panal 14D which wil be
el Tater and genemies o krghuwess centmlling signal
which conwols the brizhtness of the DL L300 The nuage
proces no Wit D20 poosesaes o sipnal naon vides decoc s,
withou seuling, and Mmime raee coreerisn (TRC s hul an
npub e 15 cdwp e, oo vhen tanemi b e sgal o b
H1L 130 ancd she LE LS pagel 140,

Thie BLLUEM regeives (e sipia] peoeiuted by e inagee
prvecs e omil 130 de v lghramining uni: 320, and enals
backloht o the LOIY panal L0, The basldight wait 1340
anclues a cicuit wlicl drives e Tkt eunidiog wnits 220 0w
vmiL hacklighi

Lhee aehdight emit led o e lgch] cdiong unils 220 enlers
i liphn puide plate, acd the backlioin passes hinoagh e ek
sl plece wo Jue DO panc] 140,

Lher LOCLY =gmed L andjusts sl ines oo e bocklisl
produced by the 1L 130 e wisual e i iosaes sl wnd
diegnlays an g oo s scneans Ul T pancl B0 ineludues
1370 s ha Ty Lo o s hich clecteodes one disposed T cach
crher, and a Lol ervstal material Lmcrpsaaed betnecntl g
substraties [5 vollope 1 apphiod o e o slecirodes,
vleelvia Lokl w faaned oo e substles sod the cauzes
ralscales of due lguid crestal material nmarposed borarseon
the b subeledes L o lenelyy adiosang e trasiml-
Lance ol e buck iyl

A backlizht noit acecrding to Ao ewanplsry aracclmsr
w1l be axplained o e detall with refarense fo LG5, 210
507600 245w hlecl (laerem el s Grein sehich rives Rubhd
crnmong mwdnles e an LEL apparam s acesrding ooan o6 -
plars epbachmerr,

Fufiermng o TH 2, e circeit which dives (e Beht einie
Ling imits I20 acoerding by own esemiplury cmwediment
ineluckes o power supply umit 210, the lipht enuttiap veits 220,
el asnenpensation ueit 2.0,

The postar supply it 210 sopplics pesser b the light
enumitp ueits THw order to enable the Lipht emiciaon units
2200 te aperare. [T Te rated waltace t operare 2 plurality ot
Tight e il mirdeles includes] inohe lighl emitling ani 2240
wovgqual al euch Bghl amitting neodule the Tieht omaling
odules eecerve the same valtage trom the power supply wir
210 herely cantbing el e iog e sarme Twninweee.

Foweever, e pluralitg ol hakL enmling onie 206 m e
1O apparatas T oy nat have the sate cated wltase due
Lo ey viteed by e il ucingg process e e prralre
champges, Thevalhore, the povaer sopply il 2000 cupplhes o
wizdaEe (hal is hiwher thin o mgsimum voliage smong U
ratenl vollages sequired by e light einicing it 220 50 tha
sz ploralite ol Taelil erortioe weiles 220 30 e 1T appovados
100 provide the svme loninanee:, For cxampls, 100 Grs Lt
eI il retuives i rated vodlape ol 23, i secoad el
it il roguares acaded vollage s 27% 0 Mans Tuda
vl ol reguires ave e wolbee ol 20%, yod o Goosb i
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il g imil regquives #oealeal vl o D285 The peacer ap-
ply wrdt 20 snpplics poweer Faving o v lage egoal wone-
il tham 28

Thus Lighr camallimge omit 220 reoe ives paverer bem The possee
supple umic 2700 ard enis hacklighe e plurd e al Tighi
coirany units 2307 wholal inthe T.OTrappareraes 100 do nee
reguime e aime vates] valiaee, b the lighn emidingg i i 220
et bacldiphin Teveang, awalorn Turntrenes ocouse e von-
pnsatier o 230 connpersibes O voltaee cornespondin o
cidev T vo U piesl virlizee aleecy Cight eniiang mnn 230

e cuupemrsation il 2300 sounprusales o deviadion
buetwien e vollae supplivd by the poveer supply ande 210
ol the mated wefege el e Tzl emdting, undr 2200 Tocimere
detail. the compansation whit 230 caleulates ovoltaoe coree-
apoieings b a dewianivn between e vollige supplied by the
perwer suaply wrat 210 arol Qe el selape ol the hiphe
emitting wnit 2200 Hosed on the caleulated voltaps, the com-
PBEASATICIL NIt 22M) oparate: w aintin the socapenation
undt weelape i the vidoolaed volage, Tor insance 11 the
powersupply it 210 sopplies a voltase of 300, and the lipht
emitting unit 220 requires & rated volape of 285, the com-
prosaticn wiit 230 calewliles Qe deviotioz beveeeen the vull-
aae vpplicd by obe power sopply ol 2000 anal The ralad

waltacaatthe lahtemitring unit 22028 2% Theaocapanation .

Lt 230 opreraiies W nonain T vellape sl 2% s il the mied
vallage o 28V 15 anpplicd leothe ghl covilima wml 220 s
reguuresl, 1 soeh 8 manmer. the compensaslon . 230 con-
prosaies 4 deviation belween e vultizee suppliesd Ty Owe

perwer suaply wrat ZHE ad Qe vl seltape ol the hphe s

Ll ngg unit 224,

1Thee vonnpensativonn udt 230 s vonnesed v the poser sup-
ply ot FU0 Thewonnpensation it 22305 upphies o e posee
supple uril g exeess cormanl oo pomding o 3 devidlion

emwecen the waltage auppdied by the porcr supplyaor 216 ¢

and e rated vl o Ui Dgblenoitang won 2200 o e
warrenl 15 spplicd 1o he powsr supply unit 2100 hereay
meneAsng the paver cficivnes of the BLU 1340

I3 wavireuat disprn el the 151U 130 accoeding v an
wxaimplare vmhacdivwent.

Beferring mo FIG 3, flae backlipght noit 130 comprize o
power snpply nmr 00, LRk mednles 310, an LELY devias
oL 330 Al oocoinpensaiion wiin S

Agslaw in PG 3, the powect apely awt J10cmmnn s
afiver end wluch 1z connectedd to the LU mochalss 320 a4 a
souh b enibebich s s i the compue nsaticon o at 3460,

The pevwer sopply nnil 210 supplies drving power i cach
LU mechy.e 320 to enab)e the LI modules 30w operate
The pover supplsunm Y peovides a hizher volape thae the
mu=imm eolinge smeng the vate] vl lages required by the
LLULY pwdules 220 so0that che LU pwchales 320 in the LD
aapadates 1 povide luminaoee of a peedstermoted level.

Tach ol e TTTI - oednles 320 corprises o fimilend which
i cowmeeted D the poseer supply wal 300 and 5 sceond o

which iz eoonected to he 11U Y driwinn wait 330, [iach [1007

rivodadess 320030 e 1O Y wpparite 1000 niy Livee idillerent
rakodl voltage. Honcever, the compensalion el 340 compon-
sates o deviation of the cated voltape of each 1117 andule
320, ol s (e pluclive o LY ruodules 3200 may el
Facklight huving e wame Tomimares,

Llw: LELY ddzivirgr il 3340 §s conmsssteal 1 gach ol e LEL
rueadaless 220 10 series Lo vontrel wsenslaal carrset ol The 11
rodade 3200 S1ncye e eosncoce ol e 1T module 32003
proportional ool currn. of the LED module 3200 cuiral
Bulanciig i regquired. Accorcinly, the 1LOTY appanilus 140
wcTuddes the LN daving wnt 33000 supply astable corment e
el ol e LB mecules 326

hl

6

The conrpen=adlion umil 2340 imahides @ (el ened achich iz
connecis] W the TITH lAving ot 330 med o osevoned eod
which iy commae il e the seoomdend althe e supple nnic
Hik

A leweahed ahave, The compomsaliee oni 330 canoen-
sl # e lion hetveozn the vy b supplicid b U pireer
supply unil 310 il the noed velage of the T2 medules
300 o more detacl, e wompeosaiion wnal M0 Jotects o
wir gy curnsspeneding s deviatan etscen e vollage
supr ] by the pesser suoply noil 310 d o s alegeal”
e LU woondude 320 The comgpensit i unit 340 operites w
atutatre 10 waltagze al thae Celectad voloape ke comprosats o
e i hoetwecien the sl supplhiod by e posseer suoply

Coout M0 acd the rated voltaae ot'the 1.0 madule 3200,

£l

r.

an

L8

The vconpensation unit 30 suppaies w e poeer soaply
el ¥ an cmeess cuerenl worresponding woos dewatiog
betwaan the waltoee suppliad by the possee supphe voit 31
and the rated voltaoe oF the [0 madule 320, '1The exeess
virrent 15 applied e the power supply waitl 3100 theachy
inerensing che power effcrency of the BLL LM,

= 3 shews aciremir ot'the LU 1IN in detadl aczeeching
T ah exetalacy eenlnditent.

Actbreing to LG, 4, the LU L3 inchodes o poror suaply
wt 410, LUy medues 420, an LUDY duving it 430, aod a
COTOPSREE 0D UL 340

Lhe simaciurs and U operaion of lwe o suppdy i
10, the LLLD moghules 320, and tas LULY deiving vt 434 acc
wdenlical s these o FTOL AL

A shownin PG 40 e comapersauon vl 440 s udes g
capazilor 341, anindostor 3432, 9 3v.ch 443, 0 dizde 444, und
ucsmireller 8

Thecapuc ot 447 melodes s Trslambwich w e meeled o
the LELY drivinr oo 43¢ and & socond <ol wiveh is con-
nicieel bow v wl, Tr the presweer sepady ool 10 sGres suppy-
g povacr, e eapaciter 331 s charged by o corrent Mesana
thromgh The TRTE briviog wnal 4300 Theralvae, T vl e of
the capaciter $41  increasel while The cipocitor 447 144

v clargusl

The warllge of the copac’ ot ddil T ineressel cp Lo lml
Usreslold voltees, not Lalinitely. (e veltgge ol Qs copesor
ddl wire vl up wethe Nimst s he L valieee, the concraller
AT cerinols the s b3 e Inen o, TE e sadich ddd Ay

sl v, e capaciter 347 3 Jischuoeped, ved e solige ol

e ceacitor 44T 15 dovrisssd.

The woliee el capaciie: d87 35 deereused diveen foilwe
sevuend thrgshold waltiee. T this cuse. 1 e voliawee of e
vapaciler H 1 15 dew roused Coso Lo Qe secend eresheld, e
conlreller 443 conteois e s oo 43 o ue e [ 1 e seatcl
15 troed off. the capacitor dd1 Iz chaaed and the woltace ot
Wi vicrasitor 44T i increasbed.

Avcordinely, the re petitive oseramion of ozninge oo and off
the owitch 447 enallzs the capacitor 4¢41 10 cn araim a con-
stant voltane Detween he first thie:shnld and the szcomd
thiczhold, In partienlas the constanr veTaes of The copacior
441 corzesponds to o deviation betwesn the voltape supplied
b The pesrer en ppy Uout 410 snd the reted voltane afthe LLD
rrodals 4240, Theooh the above opera o, L comprisalon
Lt A conupensates the deviation etsrcen the velsps sup-
plizd by the power sup ply unir 419 and the ratec volmps of the
TRT) maclnle 330

Lhe racuoetor 442 includes 8 frg ) eoad wooeh @ conmeels) o
e capincitor H 1 od o sevownd zud wlich s vonaecied Lo e
swlcl 343 Theteductor 342 woaporany slones enegey wlnle
Lhe st lor 441 is chianeee wod dizchaczed reperiely
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The #adleh 44% 32 commeatas] 1o the wesmd aed ol the
inclogizr 442 As deseribecl whove, the saiich $43 13 lumel on
and bl o U repaonad v o adjostdne volise ol e copavin
441,

Live clrizide: g4 faeluakos o Gracnd whicl: s oonrected v te
perwer spply undl 10 wod a soseed cod which i concectol
Fotwesen The sl 343 ovad e dclocws- 442, The shsde 444
suppliva t 1he posect supply i 410 50 eecss CUTmenl cor-
responding w o devintion betwsen the wolmes supplied by the

perwer seeaply undl 10 aned the il sdee ol e T3 s

ol 20, The axevas curam 15 waplivd o e powersupply
unw 410, therely ncrensing the poeer etficiency of the BLL
150

Thoconirllor 45 caloulabes o ovelbge correspeniling ooy
deviat.on betwser the volinme supplead by the povwer supply
unm 410 and the rated waltaze ot the L1 oodule 420, The
contnaller 45 conbwals U wwitc 443 g0 that Uwe copin -
441 mointouns its voltaze ot the calevlated voltaze,

Llirenit eleiments of the companastion anit 440 are Jete)-
ranl Fyowewiaiion herseeen G walige sopphicl by The
et donply unil 410 wnd The walad selage of the TED
imcchale 420, jather than by the rated woltaee ot the 11002
udle 420 e June. Lo esample, e selhape supplied by Owe
(et eupsly o LI 308 sl he raled valiage ol he TETS

Imochale 420 2 28, the capacitanes, the nduetance, and the .

totsrnal velape ul tecapicior 441 Die inductor 442 and O
swileh 443 wlich conshole the compomsation unil 440 e
datcmmined ependime on e 28 kevidlion, ralbsr CEn e
2% nl e rotend wolepe ol e D oedule 420 aduue,

Accordinely, the prive and sz ol I wompensation wnt e

A4 a2 T lused coimparl 10 compeTesd ien i whick: e
cirsull elemsins are determioel by e rated vulticee ol 0w
L1 woodude 4200 T sinall s ool Do compens bon wl
440 makes i pos=ihle w abeeate hes sompensdiion ol 344

aa an mrenatecl coenit Q00 therehy facilitune slimness of =

e displany oopar:Lus.

Flid & 159 cisomnl sl of 8 cieeail whish crves o
pluralicy of light cmittiae nnits 520-1, S20-2, . 520-x
awegsrding b e crenaplary aabodinceat.

Fotermng i T S the circent wlich eves dwephiralicy ol
Lezht conrtting nits S20-1, 520-2, . S20-0 wcludes 2 posss:
suppls noir 510, the plueality of Loat smuttiog vats $20-1,
F2-2, 52000 wnda ploralivy ol cennponstien nnées 330-1,
SI-Z, .. S3-n

Lhe perssar suppely unat 310 supplies derng poveerta eazh
el e ool e nlhulLenaine onies 2041, 220-2, 0 5I0-#
iy aperate Them. The phoality of light emidaing unire: 320-1,
S20-2, .. 520-x may moc hove the same roted voltaze due to
s cavaed Insthe taliricaticn poocess anc ereors cansed ay
lempaalme condilimme,

Lhersfars, the power supply anit suaplies a walnge hiphe:
thon the maximun voltane atoan fhe rated voltanes requiicad
[ve cach ol thz ghl cmiling o’ s $20-1, S20-3, . 520 a0
thal the pluralily of gk enitingg weals S20-10 520-2,

520y offer the camie aminance. I'orexample. itthe tiest liaht

eanving wit 3201 reguiss anled vollaze o 25, the secoad
lghl cmillmg umit S30-F regquives s vated vollge o 2757 the
third lipataitting unw 320-3 requices a reted woltaze of 26,
sl ae fowas Hgla eaniniug woie S20-4 reguires iled woll-

sre o295 the poweer eapply umil 10 supphies ponser haviowe 4
= : b =

awvalrze vgual oo adhar Lhyn 28,

1l pluralivy wl lipht eanving wnits 320-1, 320-2, ... 520-x
recetes puswer Jrone he posser cupply urol 310, and ol
ackliviu, Even i che plurality of lizht emiling oo S20-1,
S20-2, .. 5201 do el revuire ie g rbed vl te
plunlity ol heht coatiing womts S20-1, 2022, 00 F20-4 ol
ackliru hiyimr e sicae lominanee: simes Lhe plusmlioy of

£l

an
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compenEalion unils 53010 530-2. 0 83w componsre e
Wi e comespondinge o o devisdon Beowecn e vollagne
supplivd by the poseer suaply undt SE0ocd the ratesd vol e ol
vach vl he el eminine omis S20-1. 8201-2, 0. 5Hi-n.

Lhe pluraliny ol compensalion coils S30-1, S30-2,
30w comnpensote o doviotion setween e sollge supplied
T e porserr supple we3 ST and the e caltaga aleach al’
vhe Lt cmi g uci 2 520-1, 820-2, . S20-0 lnmaordaail,
the plumlity of compensation vats S30 L 53 2, .. 531 &
calenlaws he village correspureding s aceviaoen bolsaeen
vhe voltgge supplivd by 1he poect supply omie SH ad U
ratad volraee of each of the Lleeh: emitting uwnims 330 1,
F20-2 . 820-s Fass] o othie caleulaned valtage, e plural-
Wy ul g watien oo TI0-1, 530-2 0 530-1 ppenle o

1 rnolavai their waltozs at the colenlatsd voltoze,

Carinstance. it the poweer supply unl: SN zapplies 2 welr-
g 11 30%, ancl the st Hghl cimiting i S20-1 eymres o
ratad woltane of 284, the first compensation v S0 1 cal
cllates 2% ag o deviatian benwezn the woltane sapplied by the
pveer supplye oot S0l the mled w'ege ol e i e
vriting umil S20-1_ The Cest cvrpensaliom wel S30-1 ope-
fites 10 auaumn g wedrape at 2% a0 that the reted voltane ot
28% s supplied o the (st liglt eonitcing woie S20-1 as
requited. Tnosush g mammaer, he livsl compenaalivn unil 3340-1
compenEate s a deviation betweer the waltage supplied av the
preeer supply woit ST wnd e roted woelape ol e Gt ek
vrilling uril £41-1.

Iy Lo i mmner, 1 hs pawer supply unal S140 supplics
wirlape ul” 3P acd e secund ligkl @ioitine it 330-2
veguaras o reded voelage ol 26%, e seciud cornpeesation anl
S3p-2 calenlales 4 o g dovinlion Bewern the vallyoe sup-
plizl b thie puoveet supply wnit I ad the rated volgpe ol te
setoad pht cirating woit §20-20 The sevond cosnpersatiog
wr | S30-2 pCTALs [ ImailEin iy vollage a3 B0 b e
rated weltaps of 26% L suaplhed e the segond Lipoat couttins
o E20-2 e regquiced. Dncsoch s naooer, T second couraen-
sallon umil S30-2 compusdlss 4 devialon belveoen e voll-
fows gupplicd by oche pomrsl auppdy ot S10 and the rated
wirlap ol e zecindd Behil coniing, wint 30-2.

The ather covupeirsation mnits J30-5. 304, . . 53-r
COMPSEaTe a deviation e the volmaes suppled byt
pomeer s1aply oadt 510 and the rated voltaes of each of the
Tiht vontiog vnics SI0-5, 2I0-4, 0 0 F20-2 10 the same
ranns cliss:bed Al

Lhe pluralice of vompensation vaits S30-1, 330-2,
F30-e e cunnecusl b e pesecer somplae codt S0 Te -
mliy ol compensation amit 330-1, 5340-5 . S30-uarpply un
EXCesE CULrenr o the povwer supply vt 510 corres pondims to
adesriarion betareen Tae voltpe supplied by the pomrer suaply
' L 31 amdd the rated wollase o zach of ha lighl cmining
wta S20-1, 530-2, 0 520-m The sxcess curreat spplied wo
the ponwer supply wit 310 thereky increases the power otfi-
ciancy el the TITTT 130

Aceordmg o he diverse csemplary o lodimaents, the
1O spparatas O s prosided as adisplay appalats, batthis
I oreecely exeroplary, The presect weclodcal 3dea iy be
applicd e alher ighl emiitmg neodules moacdilition e Cwe TAT)
rodule.

I the eremplary ercluodincuts, the cerapesalion wiil
ncludes e expacibor 447, the mductor 442, the saiteh 443,
the dade dd4, aad e conwaller 445, ut his s merely
exeanpliry, Tlie echnical iden winy be applied v any vircuits
sehicl porooere e sorue Tunctioms we These el the cinznls
Lhe spccmplary cmbodimenis,

The techunicul ides iy alse e applied only whewa l5 L is
ampleeuted as well as whew o display upparatios 15 anple-
renled,
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A deweriherd whone, soeordings e the vanons avermplaey
crobodiments, @ plowli v o cornponent s of e corapens i ion
wrdl wne determioed by oodevialion hetween the poveer sup-
(laexl by The poseser supply imin amd thes maned vl apz ol the
Luzhl cmiting poil, ot by e rated solams o e bl eoil-
g, weil, Tleraliore, the price ol The compoens: Hon andt ey
b Terwensl, amd the siae ol the compeasatiza i may be
recoceil, thereby coablme e conrcens=a oo o 1 be: G bri-
cated oo an L

Rineean ereoss current 15 apphicd e posersupply g
U eficivoey o0 the eleairizine wodrive che ciran. nwy be
mereasec

The livoeesing esemplary cnvodinenes ond sspects e
riesrcly cxenmlary sl are nob e be canstrnclas Tmdng, The

present teachiae can be readils applied to cther trpes of o

aapadatisas, Al the deseription ot the exemplary embodi-
rienls iR il e b alhustre e, and nal e lien e s
of the claims, and mowy alternotrees, modificotions, aal
variations will be appasent w those slalled in the .

Whial 15 clairnes] 14

T AGhspluy apparalns comprising:

an image processinpuiut whizh poceszes an vmags sional;

i Lisplay pans] wlich disalay s woinieze cerrespondion o
the processed g siamal: and

a bacleliaht anit (15007 whieh peovicles bazklight to the
displivy pauner,

whoretn he backBghy umin comprives:

g puereey supply unil which oulputs o fesl vollyoe

o Tt ennitting vcnit whicle Jcluces a est end ind o
sz wod, the Gest eod ol e Tole coaing wt
g conmesed o 1B poweer supply umwil and peceiv-
ey the lirst voleee outpot oo e poseer sapply
wnil; ad

A compansation il whick melonles @ Or$ ol con-
meted 1 thes segond end St et et ng Ui, 8l
wlhicle vernponsatos o dueetataon between Qe D woll-
ganeamd 8 ralel vallags 20 e Ly vl ing wul

2, 'The displar apparams af slain 1, wherein thw compeon-
satio ol deteeannes Tee deviznien otz e lira welape
contl e rateed v ol the Rl eomitting, wiin. o compsn-
sated the deviaton Berween the first voltape aod the mtad
waltaee af the Lot entittineg vadt by maiats wne s voltape of
the cosnpe satinn oot AL e dewermines| el e,

A, The displar apparams af lain 1, wherein thw compeon-
sation vt furtker inchides o secord end comnected w the
prwer sapply ool and sopplics i Lhe prsseer supply ol an
QxCud comenl eorrzerncing 6y Ihe deviation belween the
fivsr voltane snd the reted woltase oftae Lol emitting v via
the second =nc.

4. The display appaming alclaim 1, whanein e compuen-
sat1a0 Uit comprises;

a capacitor which mclides a ticst ead connected o the
s ened el e Bl ariing it ansl o eccomil owd
oo ad Lo ground:

an induetoe wihlch includes o frss eod connecred o the H:st
el el e cigadtor, und g seeorl swd: and

awwileh which = commected 1o he seeomd end a 5w indne-
tor. and 1= turned oo or off ooadjust o soltase of the
LIl

& The display appanains ol elaim 4, wharem e compen-
54100 UL [l Sompnmaes

i wanlreller which coutnols the swilch o e oo er el
contbrol The vt ool e capocilor b coonpaaszibe e
davinlion betasoen e sty ze and e watecd vol age
ol e Mplut enrd g il

6 The display cpparatas ol clan 5, wheretn 310 velage
ol e sapacy.on 15 loeher by sl thresaold, 1he oot e

10

covnirale e s leh e e o, aned i0e volveagge ol the capas-
Lor s Do tHa v seconed thresTk Lothe cootralTer cennsTe e
wwilch lo lum =l

T The display apparatuz alelam & wherain e conoraller
condrels e st e uen v aml ol repestedly inoorder o
mainbn he vl o Frhe capacitar betvoooe the fivst Lhnesh-
vl imied The szeomd hresha il

&1l dasplery cpparas el clain & whereine s inductanoe
il the Dadicier o capacicmes ol e capeeiter ol g el

" prewer U The switcl cornessmined b The sleviation butweon e

o

!
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Jirst wollinge aid e rated wollape ol the Tighl eanittiog una,

B display apparetos o clan 3w henen e cowraen-

satietr L e crnnmn ses:

a dicde which nchwles a first end coanected to the power
supEly unil, and o second end corueeied e seeond
viad ol ke tndue ke wlwenen e dusde supples e e
poeer sapply noitan excass sucrent eorrespanding to the
ceviatiog Betwesn the et voltane and the eosed voltane
ul e Taeht encitting wiil.

LU Lhe displas appacatos of clair 1, whersin the comoen-

SATIC I WT 13 dizposac 01 o intenratec] cirsuut.
11 A backlinbt unit comprisica:
a g supply uaie whuch outpuns a fest weluoes,
a Liphr em ittws vodt wlhuch inelndes a fiest end aod 4 2cond
wind, Thi Jirs enel o s lizh emi Jigr oo bedag con-
rrzeted wr e povver supple ol sl eeviving the (s
wolraes cutrat from te poser supply vt aocl
a compansation unil whics melodeo lesten:Lesrmeeled o
the secomdl snel ol (e lighl amiing nit, dnd schich
compsnsales 3 coviaion beveeen e Jrs voliaee yod 8
raled velege el The Fuhl emiling il
12 The backTighl vaitalclaim 11, wherein the compenss-
Lon umil lelenrmes e doviglivn ke worn e Ora vollagne
and b sl ealigee al the light ontang oo, and saonoen-
sales e dewiaiion Beoween The Omal soliage and Lhe mied
iy L ol the Jight amilting unil by mamlaming s voltage of
Lz corrgensativn ot b the detennined valtags

13 The back gl af el 110 whensn the cempens-
Lisw il fither inchdes o soeond end sommeeled o the poser
supply wedl, ued supplics ks the posser supply unil an ercess
currenl crarespe g i thie deeiamon beseeon the finst vel-
s e raled weelbage of The Tight emiading waal da e
secod end.

1T baclciphl wnt ol clann 17, wlwenesin the commpuensa-

LiEHT 1] ORIl

o capacitor wlhich ochodes a lret end conneutzd o e
st ard el e Tisln coniinge wuds, o a soceed eod
vinnochsd ke wrourl,

an idveanrwhiclt inchades a Hesr end connectad, o the first
erd ul e cupacion, wind & seveond eind; g

a swivch wlich g cannsctad w the second end »fthe inchie
il and 15 mrned on oer off tooadjnst o valtaze of the
Capacitor.

15 Ihe backleht unitof clanm 14, whensin the com pensa-

Tion vt foether compizes:

a ecatinller which confrels e switch to mzn on or off o
eomirzl e voliage of Lthe capacilor 1 compessts L
chov gation Borweern the first voltope and the rased woltape
of the Lipht ewratting vt

U6 T hackTisshoimin e "elaim 14 sacheraim 0 e wollsgne ol

the cupaciior 15 higlwr than o Orst wesheld, e conraller
vorrels e swltch ot i, wnd 17 Qe voltigge el he Gipas-
Loras Joweer e sesecond threslold, the cootraller condisls Lo
swileh o o 200
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1T The haek Behl il al eldinm Ta ahensm the sontrodlos
contruls Ve st e tr e and ol T repeuesdly inoonder o
muintuin the vallage ol he copacitor bewaween the <) thnesh-
afled wnid The seeand hreshold.
TH. The ek i med el clains Td, whiersd v induetanen
el e ot #ocupaclanoe o e camaetien, and o oried
prvwer ol e s leh correspend e Lhe devialion Beeaeen the
Ciret volooe and Qe poed volaee ol the izl coning wint.
T The ek Vel ot nlelain 18, swharein he campe wa-
Fiui il TLIrL e C1sna Asss
it divde whivle inclades o st end cuue ted o e powees
supply ueil, and o second eod vonimected w e seeod
ol ol e drdnetar, wherein e diosde sopplies o the
protse S PLY TIUT A0 eXeess currenr ool lesaondine to the
eviition helweear G Jirst villepe aund the rated volapy
ol e Tplot wirntling ol
20 1L he baeklehtvant ot elaut T wherein the compeasa-
Tion it Iz dspesed o an Intearatad clren.
21 A veapensation wrdl Ul compeosites o deviadion
botwasn a lirst volloge reveread e alighl cinotiang ural sad o
vl vtz ol e el anaitige o, e compens: oo umdl
cortipLisine;
acapenalor which Lalucs o lind cod and oescond vad, thae
MrsLenilal thz capaciner beimg cnnectel byanenilo “the
Lizht cmittion wwr ancd the seeoncl cod of the cepaciw:
b vonectad Lo

arn Lt s hich inclucdes o irsternl anel o soconl el the
fivsr cod of the nduenar belne connected o the tiest <ol
of the o pacitor and

o

12

wognal ol wehich = eommee ksl oo The secomd el sl be iaede-
iy, wied B turnsnd oaoer ulT e idjust g voltaze ul e
capacitor,

22 The vompensatiom oecL sl elaam 21, ol - oempersing
woconbroTles which contrels e switelr e laeme v o of]
eonlral b velrze of e capacilor o compsnsate e devis-
Liem Bebareon the U veloge and ke rated volage ol the lizhl
ENLTTLIA Nt

23 Llw compensouon o ol clim 22, wharemm O dwe
werlap cl e capociter 3= hogder thare o Grat threshold, e
contreller contrals e 3winch t o, 20 o the solmps ot
e cerpaeitor 15 Toweer ian & sevend Ueesbold, the vouroller
comlrals the swiieh oo eIl

23 Ihe compensaticn el of caim 23, whorem the con-
uoller coninals the swiwh w e v and ol epeatedly o
vreler o mamban e valtage o e copract or helseecn Lhe Uil
Lthreshedd s e secon:d leeshold,

25 The connperiat o corl ol vlatm 200 wlerein s odae-
aner ol thee Indue e a capacitaove ol the copucitos, anl o
ralizl poveet ol Uhe sws el correspord e e deviation beraoen
e Lt voltaze annd e rated wvooape ol e bt eimiiting anil,

o Tl cerupuengec i woit el claun XLowhermo e coa-
Pt Lo cail Luriher comprisos:

a dicds which mehds s a fivst cndd coaneeted o the power
supply weil and s sccond end cennectad by e sevond
el ol Cheindnctor, amd s v supplics anesces s cirrent
w she powrer supply vt corsponding to the deviation
Tt the Kot vl ol (e rates] collage ol Qs
Tl condLling mi.

T



