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BArCKTTGHT ATPAR AT A AN DITSPT AV
APPARATIIS TNCLUTASG TIE SAMT

CROZSR-RR-REFMCE TOYRRT.AT=N
APPLICATTONS

T3 applivatiom sl aeionty o Kuecean Puteo Apphi-
cativn Mos WEAXWSA328, iled on See. 8, 20060 4 the
Eoorvan _nkellae g | Propsny O, e diselzsone ol hich 1
wmeorporatec] here n by refarencs n its entirets

[ RACICILCLIN T

L. Eicld

Mletlods and appariluses  consisteut with exenplicy
cnhadimenls relale by o hacklight apparabs and o display
wapuratus fneloding the same, and mos: poriculsey, 120
back il apparetus which 15 vipable ol prosidicg Tecal din-
rudig and o cieplay appocatos incloding toe s,

1, Deseription of the Kol i) sl

wita the developmear of Loformanon processine woclmel-
e, toclingues L display Julonmation hoee o capdly
davalopesl, D Ui developrocnt ol displae e lma by,
consumey demand for cathode-ray mube (2L cheplavs 13
rsticeuhly nalweed, wlercus consmwner dercand For Qo pancl
ilisplavs such as o Buend cresal lspley TaOTD) w0 grealy
g asl

An LD tsnsmine s bt genseated by 2 Light sooeeof a rea:
surface e penzl ela front sorfee, nsig, o chanee o per-
meability of a Liquid crvstal sceording wo woltase applicd to
the pane], there by prosading an imane foe 2 nget Thar s, soce
theTOT s unable et light kel A regoires o hec'chighi
ax o light samoe

1 partizular, cianaiderinn that linht enurtinn diocles L1 s)
ar eeiromrent=liaendly ol heee meAls of o high speed
vespsEe e o lacveral oo seoonds sl o Blespeam, the
LLDs are increazing v emploved as 2 lipht soares fiora bacl-
Lizht ot an 1.0710 panel.

Hovaowor, wies the ligh. sumees for the bookBghl are dis-
irhites] cver (e TOTY pame], an impmavend deiyines cimenil
echnique T prevent brinkiiness imhalooce eansed I the dis-
tethutien 2l Bahl sonmees s rogoared. Some echnigues 1o
el (e brigthimess mbslanee reguits mamy compensmi
e o plurs] Uaear zeznlannrs or bacst eoreerters and s
roy rasull inwn el Tective systein coaliporution. T oriber-
mare, i lh aneh merssed nomher ol somponent s, he spaee
aeeupial by che deiving civoonuy mereases, mukin 10 moe
dilliwalt e elieve Tghiess mad slimoess of Qo [071 hacle-
liezhl. Adwas in s btekliche appaeaing o =obae ha g prab-
Lems, thers 5 9 problem e o 1 diQlcolt e mealiae ool
dinnri.

Thierclore, tere 15 0 neasd lee oometeed g selve heph-
Lems o hrighise s imbalomes, s hich is camsed by disaibulion
of Lizht souwees, anc chffien in achievins lighmess axdl
shinness o DO panadoandd s to preosedde Tecal Winnem .

STATWTARY

Ixenplary swrbodiments ovenceue e above disandvin-
Diagreat amcd o her disacbesniages v deseribad alesees Alvo, the
xernply by ekl inenl s ool e o overcome he dis-

andvanatupes deseribed above, wnd may noel evercone wy ol

s problems Coscohad alaec.

e o1 mens: exemplary cmbodinwenis poovide 3 beoadipht
arapritratus wcluding N onwender ol et seeich ool ke seich
s vurrents Dowing, i B nuwsber ol aght contane eloment
wrdva soeonding Lo an opol rishincss conine] sima., N

£l

an

Al

2

rnmiber ol gecnd waiieh unis oossdieh the cimments Toesine
M nwindeer vl s piesiioe aocunding w e byl brishitings:
confrel sonal, and o refersnce curpent seneration vrut T
uinorabe And swpot aeferenee corent bosed e e 1 g
bdehtness contnod stpeal, und o displuy upparatos ncloding
Lhe backlipht apparatus

According e an aspect el um cxemplany amlbeedimant, there
18 procecled & baclizht appaganis meelodiag b Lahn smotins
vlamenl srenys, whenein coch ol dws S Ly vaining clemms
srrays connprises a prodeterraaned nownber ol Tzl eruanang
elemeants and M iz a nateal awher praater han orequsal to L,
M oopucitons whick ans conmeetsl in parallel othe ™ lighe
ey clement arreess o rrghness contrel =32l Sopot noic
whichroeeives a briphtness cootred sional 72 acl vet bz hifness
ol the B light ermilling elemert wmaes. W hesl swileh wmls
which switch a plualite of cuceents Hawing inthe eapective
™ Lz bt ernitving element aeravs, aceording ta the wput brgar
niss s 1] sienal, Bosecomd sadicliemits which swinch cor-
rents owing in e N gupacilors, avverding w the Lo
hrghines comhol sipmal, o elermmes seeveal aencen lion nnil
we b e neries armlondpurs aoreferenee cosnso hasenl o e
anpuc bepabtnes: ecotrol sipnal, anc an jovertar ot wluch
adiugls ol surzenl supplusd woall of dws lizht cmanne
vlotmentarrirys T be cguad B thee nelvoenee oot 300 ol
cirrent is ditferent from the referance currect.

The relerence coinrant generalioery unil may gemerdie o nel-
wrizrwce correnb ol s sonewn b sbac e deleranned decorciog Lo
che rumibwer o zhil emit i elemenl s i ane oned on
amimyg the b lehLemiliing elemoen. srvyve, wy neomirg kb
npue briaktness coatml sipnzl.

Lhe backlizat apaarstas ey fathar inelods: M onmber of
Talanving wiedts wlnch balamee g npu afoe eting corrent
(AT Ty bopedance belanciee, and M orectilicolion woits
s hich roeli Be Cre i allermating eurmen e balimeed by the ™
Balaneing i, therehse wenering adirctoorren (T30, aond
supply the 1Y to each of the b Light em. ting elarent aross,

Lher W balameing unils mey e cormeeled D paralle] o oone
il

Lhe N fiest ewitch nnit may be connecrsd 1o series ta a
respect e pee nl e Behleraiing elenen areees, il coch
ul e ™ scvond switcle ouits s Te conmected 1nseres Lo g
respec e o ol U I capacilons,

Tho ™ balaneing unils may e eomeoted ingerics by ome
wther.

Sl of e I first ser el Ut may e counsemed 1o s
Lo a e v el The 3 ghl e o clemeet acraes, wod
each Of he M second switch unit may ke connectad in paralle]
Lo s e v e sl e ™ capaciloe,

The baclelighn cpparatns may Toethier incude o sobisciion
vt which cutputs a cifferential eneecct cou sponcing o 8
dillerenae bebeean theta bl emrent soppled rom thainverier
ucil sl the elerciwe surrent peneideld e e relersnce
current pensrarion it and the reeerter uat may acioss the
Lot T ourrert mecn Wi to the oi Tereniia T eurreni.

Tl drvvarter wodt oy adjust e et coroent by adj st
d chuy o a Tegquenss ol e alal cumaest,

The brtuhines: comirnl <ignal may e s dimming er scun-
il senal.

Lhe liht cradiimg elonent may be g hehl cmlcm diode
L1,

Avcrarding tevan aspeet sl methareseinplanye crnladimens.
there is erovcided o displey apparowes incheling o ghove-
clescribec backl oht apparatus.

ISR THASCIEITTON Ch THT DILAY NG
LIGLHLS

The ubuve sindior sllier aspect will be muore apparent by
doscribirg i detanl exenplacy cmbodicaents sl relerence
1o e secompanyme drrwings m which;
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FIC 1 i s hloek diagmmer iTlos it imge s back Tight apnaming
cccerri g vy an cxenep ey cinhodinee o

TTe0 2w o cean lecd Block diadram il histating ased leh e
mocle sovwer suppoy CSEYST wwt and an LLLY nnit acecediagn
to an exenplans @mbodinenr:

TT0 3 s a cirenidiagran illnsaating an SMPS imioanilan
TR umil ol s parallel methenl mecle sccoardimgg booar cxen-
ploune embodlment,

TT0 4 s a cirenitdiagran illnsaating an SMPS imioanilan
TR umin el weviess mathoed mele sceording hoanm cxemplary
enbadiment;

TG, 3 36 a0 vanawil dispran ilustreting e B30 woll aad
the TET imiLosl e pana el muzthaod mode o dets | seecrdiog
L 41 cxvemp e cmbodiman;

TIC. B 36 a0 vanowil disgran ilustreting e B30 woll aad
The TR cmil ol the series method macls medetailaceonding Ho
A esemplaey cmbodl el

PG T as o paph ilustreling an ssancgple ol v al' o
rehsnencws currend acconding ooan creanplurys cinbedinent:

FLCs, o andd 88 are gnaphs usicaing parl of imioe ol o
referonec curpont jocletal fccording woan cxemp.ary cmbod)-
el

FIG 9 s o cheun digeram illosiraing o relenscs el
eencration andt aecerd e mo an sxemplory cmbodiment,

TIC T s w0 wiew ostatiog speratioae ol a liesl swilch
nmiLaneda socnnl st nm . whicl are perfunned by 1erm w
o arcff LL LY apravs aocord g 1o s cxcnplary coubodiuneot;

Ll 1118 a wiew toexplain o miethad fapadiusting o currsnt
e an ineenter oniL seeond ng e ar esemplany voibodineni;
a:d

Ll 12 i3 0 blhack diancam L nameatios a dieplay apparams
cccerri g vy an cxeneplare cinhodinee .

L LA ELY ISR LION OF LHE
EXEMULARY EMBC MMEMNL

Hermmaler, the sxcrmplans embaod ety w il deseribad
wm greater cetal with refercnee 1 the accompanyine diawe-
g, Ly which crornplary cmbaodncnts woe slowen,

T thie fialliswing, deseriplen, samue neerence nomesls ore
waed Tar the same cleants when they are depicsed o differ-
e drawings, The matters detined _nrthe descrprian, such as
aletanileloonst ot o and elements, wreprseided o skt in g
comapiches it nwhermendme of the coemplary cmbedi-
wments, Thas, it 1s appazent that the exemplan: embodimers
can e caraed sun witlwsut Qs specifics Ty delined nvaners.
Alsoy limeLisms ar clemenls kmvaen i Lhe relaled ol ame me
descoibed o cletal srwe they weould ohacure the sxernplary
enbadiments w_th nhnecessasy Cetall.

T 1 isahlecl dingrmr iThisrating s hacllight apnarahsg
L accouchne o on exemp.ary embodurent, The beoclipht
aapadates T aczoding o an exemplay embadimeant 1z
capalle ol providing 4 user with an rnage e Funiliom hrighi-
naes wmed wlso provaidimg local dmmimng, The Toeal Bmiog
reters toa techoique to ad st brightaess ot haclkdicht o7 liaht
eaiving «lewsenty rcluded Lo e backlioht apparaos 140
secowling by the brighmess ol s comently displavod e,
Since the local ditening cesults toa hiph coofrast satio o a
displiveed Lnape, o displi apparilws caw provide szl gual-
iLy g,

Ay shownn FLG, L, the backlizh apparaius L0 nel ooy
aa AT porweer Inpud unit P, ivpowesr Lctor cotrectdon (1107
wreal D300 an 58PS ol 1500 sd o 112w 1700

Ll AC poawer inpol gmil LI iImnsmils AL pover inpul
Teoora wnn eseat] soance nessl sheevess s the PUC wa 130

Tloe PICT wrt B30 roctilios s curvent snd Lnproves o posscs
Doty 1w AEC andl 130 improsiss s poweT Bisslor o the A0

4

pomeer inpanl e the A0 peosseer inpun ondt T 1o snpply s
stuhle current e ewch conmpencnt al U hack huhn apparatng
10k v o digplay apparalng meTnding the Backligh. apparatng
Tk, Aceordimgly the TR unin 130 provenls an ineroase of
LempLriure pe n dnercse ol pewer censumpion el i
cairses] vy coneersiin al aowastnd coment B heats Alan, e
Fr&amin 130 comvarts the rpm EAC peowsesr inlo T poneer aned
tresarite Ui 67 poweer b Qe SBPS ol 120

The SMPS onat 180 ceneraes 180 presweer nl g idesirdhle
T JeveTh iz oo The TR pesaesr inpt Fnon e PR noic 1340
The E¥N wail 150 genenues AC power using the inpud 1
prwer inoslr s swilclong epembuee ol wr overier wudl, con-
wvorks e AL poewear inbo desieale wolimee tewrens). amd ree-

.. Tities the waltage (cacent), therehy penerating 1TH power

£l

an

L8

It pawticular, Ui B30 wnit 750 penerates Balanced wid
cectilied 107 posseer soch Tl tloe covoents gt e X1
arrars prowided in the D wue L) ae sdjosted o e 2qual
T one another where Mo a aatiral comber creater than or
eijual o L Ietailed taner conligunion wid operinion ol e
SO vrot 150 wil] ke explainec balow wih referance to the
Cleosinns.,

The S weait TR0 sty e balanced amd ceclilisd
TR e v the " FTDomil 10 The TETY amt 17 3% dnven
aeeordin: tothe 10 poaser inpaat tront the 200 wir L3l oo
et acklipht. he LI unin T70 ingludes Wooonber el 100D
arnavs 20 That s, the TETY anan 170 inelncles BT ET arvay
chonmels Thi: LED vy relers ooa plorglity of L=10s5 achich
ire cuitinwosly arransed. The LRI arries inclode g el

P LI sy, sopreen TED oy, wnd abloe DL e s ane

drman gl m a rnsnner e bl emitlead Toom Che ol LEL
iwmity, the Ll smitted Toewn the e 1D array, wnd e
Tl carttdiond Trowy the Tloe CRIY tecey are anmald seitly oo
unolhsr such thal white Lt 15 cmilhed,

Alsa, the LEL unit LT controls the cuoff seate of sach of
the ™ L oy 2daceerding wo un Lapul haphiness cenol
siarnl, theneby perlommaay Jocal dinoniog, Bedusd saod con-
fienration of the LEL nuit 17 o provide local cdimming will
T v plazied Tetor sl nelercoe wo 190502 w06,

Adeseribed alesee, e ek ighicapges s 100 3 capahle
of arereicling hackliglt of unifarn: brichmess and also paoynd-
e leral doroing,

T2 A5 o bluel diagran ilhosirating the ShPS it 150
anl the LELY nwr 170 0 cletal aceccdicg 2 A0 cxemplary
embodirent Asshovwn i F1-, 2, the SIS vt 150 o lodss
anameerer noit ET0 o walancing unit 230 mud v recificaion
o 230,

Lhe pawerter unit 210 parfanms bush fiequency chappinp w
COMFEIT L I0T T an AL The inecrar witt 210 transmits the
comeartes] AT o the bulncimg unil 3260,

Lhe baloncinp noie 2200 pertinmms AC aalanciip to ad st
the AL, which are to e ontpar to the |00 wrass 240, 1o he
winal e o omother, The nombseralRalancimng umils 22005 W
which s the s ae Lthe rormher oF TED s 2400 Thae
balancing wiit 220 applies the Balanced AL 1o eact. ot the i
rewlilication awals 2710,

Al the balzmeimg omil 22000 may include a manslormer L
13 Teont encl. The transToriter cormas a ity AL Uma o
sevotadary ACT, Muone specilivally, e Laue lbnner induces e
prmary AC o he The wecomndare AC aecorcliss looa Lo o
ul'd primany codl 102 s seeondary 2ol The iwrns brmer 1rns-
ks the sevendary ACT teucy ol the Sulaocing wiits 2200

The vectlcaton wit 230 meciles the salaoced &40 wd
generales D0 ol the sane leve], The number of reetilicalion
uiils 2300 s M owlnel is e same as e number ol T2 rmy s
20 The rect licaraon wnts 230 wecasonl the generated T

the I oombsy 2f LELD ymmas 2440,
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Acanwrinaly e SMPS i 18D prenicloy the halames: s
reclificd DO g oche LELY srrdys 2440, Uwerehy solving e
brivliness inbulance causel by distribotion of DI anues.

Adzo, moomder I rasline kel dinvaingz wath vespea L the
acklisru appuratus IO pehud i (e 2 505 und L5 haviase
e in Cigeoration duesenboed ahoeec the 2 EE il 1700 witcles
e Tk arrenes 24000 siny o sweictn

Lo goeoraplish has, the LED und. 170 g Jodes vhe: LEL
azxavs 240, copacitorisy 250, fist swich wutis) 260, axdl
socn ol sweatel oty 270,

Llw: B b of LE_yamays 240 ineludes N annels, The
LLLY aray refars ta on arranpement of LLs 1acloding a
pradetermdned nnnber nl LEDRS wlieh are continmely
crvaigsl, Thoe T e s Incluce o nxl T.TT) army, 0 green
LLLY aeeovw, and o blue LELY aeraw, snd are arranged noa
Ieuner wherein the Lo atemitted tronta the red 11 aresw, the
gl e Hed rean the wreen T.U T amys and the 5ehil emitzd
fromthes blue LLD sreay are muxsd with ene onother suchrhot
white [kt iz emittecl

ThoW TR urrays 240 are didwven by TR supplicad Trens the
veelilicalien w2300 Alwe ke M TEDY armye 240 ore
awitehed b the b firer swmeh uots 260l Lhat 15, i a fist
Avrite woit 260 05 corned v oouzrespoanding UL arzay 2440
i lummed one T a sl sweiiehoumin 280033 worred T, o cere-
aponding LY actoer 240 iz menecl off

The wapawitoe 250 3 cunoectod o sich ol e S o s
2l in parallel. The expacinee 250 e e roctiflo ] poseer s
L.,

The liest switch wnit 200 swiclies e cicent Duwiog i
wacho ol Cae BOLIIY arciys 2400 socordiag wo o briphinoss
aontrol sirnal whoeh is iopot Irom 8 bopzhimess conlrsd sl
iopar wnit ZES. Acwordioply, T pucuber el G sw el wii s
260 iz M oad wacli ol e lwestswatsh uoits 280003 coooecied be
el ol e LBLY sivavs 2440 i sorics, 1w brishbess conleol
sipnal i oa bagklipht covatnal sipnalwshich 15 peneransd coors-
spondings i bergliness inlonaetion ol vidoo sipnal e
e provche Laedl dimming Ll brighboocss svatnol sl
melndas anfeff mformaton eeardiop caclyof the B onmlss:
wl 1 ansve 2400 More spocilivally, e Toazlireess conteoel
signal ey b dirmingscanning signal.

Lhe first switehaot 200 s serteen] apeoecline fa the ooforf
mfoermation afthe beizhtness contwol sipns | reeardinp eachof
e ™ T cnrays 240, Tur ecenples i haghiness contel
sipnal for a apecific LB aay 240 dicanss an “co-stans,
the specitic LLLY array 240 is turned on, acd, ifa beialeness
contrul T nal e specilc TTTarre 240 incicites an all-
s, the specilic T amay 280 % mmesl ol

Lhefirst swinchunr 26 0mses divarse tvaes of seiaches ool
It e a switch vsinn a transistoe toe example.

Ay deseribed Al the ™ L sweeish omils 200 swilchey
the N LLELY apenws 20, 1espectrely, sohat Jocal dinurminp can
be peowided.

The secoml swilchunit 2H) swilches The cumment Civaingin
aach ol Fw W eapacitae 280 accorling 1o The leachiness
comrial sipnal which is input tion the brichtaess conteol
signal inpol wnit 283, Therelore, e uaruber ol secoad
swilehing umits P05 Woand cacl ol U seconed sadlehiog
uiies 270 i concectad o each ot 'the LU accovs 2400 in serles:
wrin paritllel. Fore specilically, 15le ™ balunciog auits 220
s comeelel e one arather i pamllel. the socord weanch
s 2T e comnee i Lo e capacilors 250 11 sanes (50
LGS, Fund 5 ). O the wther Tand, il e M belancing uwi. 220
as conmected e one coother i pacllel, e socoed swatch
s 2T e comnee i Lo e capacilors 250 11 sanes (50
LT85, 4zl &5

1o copaettor 280 38 used fo stieve 130T poseer, [lowower,
avin when e LB azsy 240005 navcsad of, wilmer el
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ety s 11 Tevas i rhe: T FT amay 2400 1ok imiTowe o posoer
remandne i lwe capweinoe 2500 Als, when e S50% und
150 3 operated dnorder g G oo the LRI arcuy 240, 5w
curren! vy e lhe: TETY s 20 while the capreitor is
chavael wich vollgge, caugine  “wna oo delay™ noche LED
wrney 2400 Lo vsdier wo posvent Ui probleo e seciml sk
w1 270 e dtches the corrent Mrwing i U cupacitor 2340,

Lhe briyhiuess sourol simal mpul gnin 285 neovras o
brizhiness cortrol sipnal to adjust che briehtness of the b
LY wereyes 2400 1T e hrighiness controed s*wnal inpol noin 285
IranEmils Lhe: begrhimess contned sl o e s s e amis
20ik, the second switch vors 2700 ond o reference cucrent
uincrativn unil TEI

The nele o curmsn geneeiion il 280 Rensries o nel-
ereie curlent based anthe npot briphtoess contrsl sipnal.
The invertae wiit 2100 supplies o swtakle amount of caeraor
sccnriling Ll rambuero TR arsge s 240, T esmnple, e
Jverter undt 210 may supply B*1 ameunt of curpenr to the b
LY arvassz 240 (] s a cureear value naceszars tor 4 zingle
T armee . Thereline, BT wrwoml al cornont Tesses a0 1l
el e M he TET unn 170 Hivweeever, 11w ol the W TR
s 240 are tarned oftD the M ¥Lamount of cwerent is sup-
plil wr (MN=27 1LY arrvss ZH0, s liere 35 o clnes e (he
current snpplicd I o single TR sy 240 cansing dislizriom
i the brightnes:, Laerefore, it 15 necessary to adjust he 0tal
iwnen Lol cwrrent o e =277 1o i & corrent ol o constaot
curmenl valne T o s amgle TR amy 24400

Aceordmyply, v relvTing o the pu brighmess conlol
sl thie relerence cwrrent sensraticn wel 280 meoeaies o
v Leroree cuccent o an mnceuan b shich s detenrioed aceord-
gl s oraher of LED s rrys 20 ) aee lonmed o among
e I L Farrays 240 Thal e, the relereve current wenesi-
v ol IR0 peoerates o sl coerend ler o ocuereat
salle i propoacn L the number of LELY wrniys 24000 hal ane
e o Ll referenes suarent sanssation it 280 oowputs
the prnerted nelerooce coveot ne o sabtction wne 280

Lhe sebimetion ol 299 oulpol: o Jilfenentivl comsnt
=which cocreapone s taoa diffenones borwronn he carrst sup-
phad Trorme the wvarter vt 200 and e celane current
uinorabed by thue neforence coment generstan ol 280 Tl
15, the subtractian nmis 240 penerates a citforannal cursar
correspohcling to o diffarence between the current fowins in
Lhe T.ETH aman TT0 e the melerenee curren. The snbhciion
wt 290 autputs the chitforental sument to e Deyswer e
210k

The imverier undt X0 acljusts o sopplisd corrent acosnding
Lo the differential enmenl dovwe spocifica Ty tha imeerler nnic
2100 ad asrs the supplied currear by acinstne o dots or fre-
que ey ot the current, T Tus will be deseribed hebms i1 detail
wilh melorece 1o I 1T,

Az deseribed above, Tae different ol curtent 13 supplied w
the Ireettarung 21 thiongh the reterenee cureent peneration
v L 280 and The suhtrachicon onir E80 such hal The meerioer
o D200 snpplios the amwnel ol corren L emvesponcliog e e
atber of currenly trced-na 100 karcavs 240,

A desoribed aloree, e buckhliglo appaadus 100 s cupable
vl providimg a “oeal drmmang fune Fom ozing The M e eeciich
vtz 20, the ™ secocd switchunes 270, the retere ace currant
peperativin wiil ZH, wd the subiroclion uait 280

Herama ller, w=mpliled cineoil anda delailelemveon ol e
BT pnil 150 and the LR unil 170 gm describwd with
e lereree T IGS. Fuwe 6. Since e cireuit el UICS. X e 616
stunilaw e Uhal oUTFICE 2 30 view o010 Donctione caplanabion ol
vverappel porlons 18 onadlled,

WO ¥ e u iz schematically dllustecing o cinal o) e
ERPE wet F0and toe 1 et 170 a2 sarallel inetdiod
rode decording 12 un sxomplary cmbodiment, s shown m



LIS 5,038,200 32

7

FTG & the SMTA cmdl 180 aned the TFTan 170 veluda W
conmnels Ch-1, Ch-2, 00, Ch-M i el Adsa, 3 simgele chyonel
incTodes asteplebaloeing it B g siuple roctilication wiil
20 sl TR amay 240, 4 dinple capacicwe 280, 4 sinple
i swrah ol 270, wod @ simg e socond vl h inin 280, The
bulancing, uait 220 ol vach channe] 1 connseted 1 o bolanc-
ing Ll 220 al sresthwer chinene] 1 parallel.

FIG S isa vigw Husimaimg theereuil of e S50 gnin 1540
aad the L2 unr 170 of the pasollal method muocle o deradl.

A Slaween 10 PTCL S, Uhee iveerter ool 210 ehigloes Lwas
LHmA0T veiie ey 53, %2 ane o conneller $10,

Lhe jreerter it 210 corsrerts on joput i oo an A8
cceorhing W high leguency chapping which is hsed on
eponting ctl clissing opemiaoins o U e Lensisior swilchos
Sl 22, Moce specifically, f'the upaer swinch & s closed aal
the lersrer 2w Teh 52 s opensd. the [0 wpus o apposite ends:
el the reeriee il 200 hearares o ligh lewe], ansl 0 the o -
switeh %2 1s closed and theupper switch 21 13 onensd, the L
Lt 1o the oppoaite ends of e iserter wnit 2 HN beeomes a
[ Tl Ty repean g Lhi s aperatian g dly. -2 Imeerter unil
20 corweerts the T oca high hegoeney AC

Alzo, the conteoller 10 cnatrals a switchinn opecat.on ot

e tcansistor swilches 510 5w ceouod he doty el Tee-
pireney ol the antpel emman s T1 the sontrolles 510 reeeivo: o
difterential curent fecea the subteaction wim 291, the control-
Ler ST outputs Tt st e oupul sarreo mased o e Qe
sliTzrential comenl. Aceerdingdy, The mverer onat 21 Cad s
L Amcrant ol cunzeml usrag s 1w ITnssior swilchos 51, 52
ad the ceotoller 5100

A showere i UG8, he bolancig ool 200 1neludes
adpaalior ChL o CbM, and b rechlicalon uadl 234
e Tudes b disodes,

Ax desenbed above, in e bockhpht spparaos 100 shoswn
i Blefs, 3 ond S, cuch ehanne] s oonneeted o waolha chun-
gl in parallzl 1fthe shamels are eornsstod to one anctwr Lo
powedlel, e Jirst swich wroe 2680 3= vonmaecied e e 11000
ardy 240 series snd Lhe seeond #wcich wl 270005 alko
concuted t the capacitor 250 10 acries,

TICL 3 s oo view acliowsadically dlwstrning o ciee ot ol the
SEAFS o VR he T T 0l T 30 ala senes micthesd inesLe
accardmg toean cxemplany smbod izt s shewn in FLOGL 4,
the BB vt 150 accl the ULy noit 170 e hacle M chenne):
Ch-1, Ch=2 0 Ch= it A single clhionnel inclngdes o
sips balamewng nodt 220, a sinele seetifieaticn woit 2340, o
siiple LY apran 2400 a sinple capacitog 250, a siaple fist
swtch it T, aml o osingle seceml switch ooie 280, The
Falameing umit ol anch chommel s cornzeied ooa halancitg
uar o anccher channel noaaeallel Adso, i the exemnplocy
exbadiment ot UICr 4, the balancine voit 22 s realizad az a
sinngle hanslmmer,

LIGr 6isa view lusteating theaezenit of the 23108 qoir 15
aad the [12wit o0 of he series meattiod, mece udetail. As
showen in TR 6 the inverier unil 210 inclides pae ransiste
sweilehe: 51,92 anc u comieller S10.

The Jvarter wnic 210 cocyerts an ot 1TH 0 a0 AL
avcerdiug o bigh feguency cdloppine which 1y Besed on
elovamg wnclapeniw spesaliom ol Lthe o lnsishe saeilehes
S5 hore saecitically, i -heupper switeh 51 s clossd aad
e Teweer swildl: 52 35 opened, the 120 inpuwt w ke opposite
aonle ol e mvzeter omil 200 beeonres s high level, aml ol he
Loy swileh 52 1 closaod sl (e uppsr swlely 51 1 o poed,
e 1207 duput e e upposite eands ol the imvertzr it 210

rorianes T Tevil By repesting s opevocusn rapadle. thoe
verter vzl 210 oty W LI Lo o higdy Seguensy AL

Aldo, e vounreller ST coatrols o switcling opetion ol

s wranzdor swilches 51052 woceotno] e doty and Tee-
cueney af tw oulpul eorenl Aceondmzke, 10 Che sootno e
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ST reeecives d calerenliul correnn [rom G sohilee o 204,
the contraller 5100 mfjss the amennt ol anlpul coerent
gecrrding ko tha d Merenial corent Accordingly, the imeerier
o P20 s Dt theamnnba Ceanvent naing The baae Inimeisor
swetlclios ST, 52 armd e conten Ter ST

Tr U exenreaare eovhiadiinent, the salancing, mr 23800350
tramsiommer amd the primary side ol zach imnshamer i con-
v ed e prarany sule el nother o Rsrnuer insenes, Al
Whe et Feation utl 230 anelndes o sl capeciioe aml o
sing o il

A desoribed wbove, in Qe Bicklzld apparaias T ol
FHaS 4 ol &, the poacry sule ol e troweLerrees cosein-
e he halancng ol ol el ehaned wcinnectod o e
peimary side of ancthe: ranstosmer in series, IUthe channels
iwres g areuee beed boowae anstlaer do seres, ey [ eIl w260
36 curreeciid we e LD acrwye 2400100 senaes and Qe scecond
switch uent 270 i< eonnected 1o the canacitar 2300 parzlle].

A3 descrited abosee. the SMIYS nnit 150 anc the |22 anic
T0are rewdaed in o parulle] neethod uwods vra senes ineod
mode, snd 1o either ceses, the bacllizht oppavstos 100 con
realiz2 local camnne vsian The first switeh wit 260, the
sevuend svrilobs nnit IV, (e relersice cunent prieniiiong wiit
280k, el he subleaclion oml 24910

Alsa the hackleht appagams 100 can proside loca. dim-
cing o Qe Tst swdtci wnit 2600 De seand swilck wnit
30, The relerenes covvent generaFor omil 2800 wnd the sub-
Lralzen il 2% even in he ense Wl he = 540007 umil 1540 ynd
e LYY it 1700 beree w0 vt vl s orzion viler e thie
vireudl condipurativonn o FIGE S and &

Horeimaller, an esample of ¥ chamee inhe relonenes cur-
cenl Irel s descibed wits celerence e PR T and VIS 84
sned 813 1TEL Tz 0 prapl Mustraing ancesarneple ol oaneg ol
d refemenes cumnl dceonding woan esemplay anbodimsl,
FIGE 8 ancl 88 ans aaaphs dnsratne pact of timioe of 3
e Lererce cwrreol 1 datol sacerdiog wean enenapiary erudaod-
el

Az alown o FIGL 7, the refirenee sucranr s vasiably acn-
vraled wille e As shoven w FICG T 0 tirwng ol e
refironee comend 15 2404 s T han s the neleense corment ik
acneraned ool 244 18,

_Jo BALs o praph enlalp np the Hest arsa TIOOf I T 1o
TTOL R4, wlererce nomoeral B0 indicaies o neantmon choanges
in the reforenes cnrncat Lhe munimme <anzs $ o the
refersnce catent means o current value wluch chanpes when
Ul siate ol o sing e TTTY urraye 30 clianges, That 5, 1l
rinimmm change 800 in (he melerence cinrent is equal o T
which iz 9 cverent valne nevcessarw for a sicple LLL arrans

CIEBIE Mustratzs the level o reterenze cucrent which is
chamged from e masimum walue b Cwe minimum e ne and
then is chonped azain 7o tae maximnm valne The peference
clurent Tias the maxumun walie wheg the i LI arrays 240
arc al” et on, The relaence correal has the mimimum
walue when the N TR armes 340 aee all homed ol R a0
the chanps In tae cureent Is seeat, the hacklizht apparams 100
van sedjusl the awaout el currenl b be supplied w e LT
arnes 20 by genemling s relerenes corveal Aconmdingle e
boacklinht appacatys D0 car peovide 1ooal o,

SR avireuat diig e stz che re lerencwe currel
ucncralion unil 2R according kv an cxemplare cmbodimaent.
Ag s i L A e e UTen ey SUCTenl FereT Lon Ll 286
& drupleneined uslog a relercave messance el Womss-
Lances Bl and Motransttor seeilches, The o lensues cuereot
JUTICTALON il 280 EneTd s o chrnes coreal Ll sore-
sponding e o bezatness control sipnal by wrming cooro e
M AAranstster sawilchies weconcime b e laghiness vowrol sie-
Ll
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Adthenagh e relimenes correnl aenarat ion il X80 oo the
M onesislenwes Teneing the surae resistmince valae o 1his
ahadimenl. it rvey ke implemenied vsing meedelmees having
sliTaren] mesttmes waloes, 71 he reeielamoes bavimgg the il
leread resisznee values me sl the relomnee currens gen-
cutionr umit 280 maw be realacsl esing e monber e nesis-
tamess which % "wss U the moumber B

1T veliznene comesd genceciee it 280 showsercin G4
inomzncly e exminple il any sl thal can genorule o
relerence currenl correspenl ng o he brwl ks control =i-
nal v be doplicd us the relereuce cunenl penertdon il
280,

Tlerai Mo, the e in wich the | arry 240 3 mrnzd
o Turned oftis described with ceterence to UICE 100 1T
B0 it st rd ng openies ol the Osl ssich ool 260
and e socod swalcl ot 370 when e LI arraye 340 36
tueaed oo ouned off.

IT the [10Y areay 240 s naroed on in the case that the
Buchlizle sappanuas 100 35 0o pallel el owods s
shoorsen an )%, 3oancd &, both the firet sworhch voit 260 anc the
secoad swmeh unm 270 are maened on. o, it tha LI areay
20 b curned LT Beath Qe licst saeies]n woit 200 end i secuznd
swileh vl 270 are Lol el T

IT the [} areay 2400 2 naroed on in the caze that the .

Erackliho aappioatves T 2y i a sz b ooetbood snede as sloswen
in FIGS. 4 amd 6. The lirst seviteh unic 260 i lerned om and he
soccd aaedlel ol 270 i amws] oL O Lhe other hand, i the
L1 awrrey 20 s wwrned ull, e Jirst s dlobs il 20000s woed
el Tard e second switch wur 2790 15 lurned oo,

Lhwowrgs LU above-deseribed proeess, W backlghl appa-
ritis T prrosvides o Tocul diowmig Tanetio

TIE T e vt e emplanrea rethod Boradjosiing socwrerenl
[ Lhe: mmwverter coit 210 geaerdimyr e an caamplary cmlbodi-

ment, LG 11 ilvstrates sancfarms of o oo waen the -

wverter il 210 contrels e duly o Trec oemee ol the vurnond.

Llws duly mgans & ratia 2l on-imss o ol5ione a0 che pulse
aad cantre ling the Jore means conrolling w chanpe the
eV tne ol vepina . waelocn, Avsorduae b, 30 e Qe
is cesntellond, the vime ot wlvch che npper e iuch 57 1 nrned
o and the lomsar swmel 52 15 turned off becoowes differant
feoum tae time atwhich the vpper switch 21 12 murnecl offaad
e lerwe e et Te 32005 rneiban soch Jen Cws el nl
snpplicd gurmear chacess,

Adso, fthe frequency s comrpolled, the fregueacy nwhizh
the upper sedvch 313 tnrnad o amd he Tosses saeh 3234
rwed el e the Beguency e which the upper swirch 513
turaed off apd the howar switch 2 05 taned on s repeated
Taster o slower such that the fradquancy ot o sappliad cuerant
T,

Az describecl above, the Lrverter vt 210 can acl nst the
caccent walune ot the suppled crent acooling to the reter-
o curenl,

Mp o mese, eeessay: comlgembion and umetion el e
backlioht apaaratas D00 Tor he Tocal dinitine funetion 1z

exiIhed.

Hevoma ller, o display apparaos TO0E 1 which the hack-
Lizht appacati: LD Cesecibed above 1£ applied is deseribad
willy relerence 10 U260 12 TI00 12 3 a0 boock diigrawn 1] ws-

tralinge & display zpparatos T acconding by an exemnplary 4

crobodiment, n this cozlbodiment, the displyy ypparaing T
s e DO displiy appanuus by winy ol esancple,

A oslwesere i FIG0 T2, s 1T dhsplue ppecatos 10000
inelusdzs g vides mpot wadl 10240, & vidoo processcr 1240, o
Lizht souree TH30 iwnd wopanel 10410,

1o weadezs tupout et T welades an nlerlee b e voa-
waekd ooan o esiennl dovice or o cxlenwl svsiem, sod

£l
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recatv n vickns Imm ke eslenal desess or The estemmal
svalitnn, Lhe vidloo imonl unil ransmic twe mpat viden e e
It proosasszor T

The irnae proaesear TIED premerales w vidoo gigmal by
ComeardnE e pal video w Rave o ool sunable for e
1D panae] 1040, and ponerates o beialitnes s contrelsipua] or
Tocer tinnmie e the gl sonree T The insge processaar
102 mnenlcs o s1emil 1 porform e apardtiens of dws PEC
wet 130, the SMIYS unit 150, anc the LIy uoit 176 of the
Traackleht appetus T deseribed ahove. aned Trmsnnes e
il o vhe Lk souree 1030,

Lhe light soupce 1030 15 Dnplemenced bw the backlishr
upparatis L incluhing the 20 e I3 che S PS oedt 130,
ancd b T30l ETcleserbed abesee, The Bl sonnse 1030
pertirns rectifvine of oput power, improving of o power
tactor, and cvreent balooc s o adjust the currents _npatte the
TITY urwys ta b egaal e ane anedwer, Bosed an e signal
recesed from the wnoee aocessor 100, and allerss the M
ratber ot LUy aemss o @it backlzhs, Also, the linkrt
sistnze 1O e provicle o ol dimmem w imcwion os1 g e
whowedissoribed buck Fahl sppaming 19,

| he bazklipht ecnimed Teoim the lakr seurce 3N iz Trans-
coilted wo the CC7TF pene] 10400 TTe O pionel 100 i0djuts
the permenbilice o the Tight generalec by b Lighl s
1Mt visnahme the wiclzo sipnal, ond displays the video
sirral v it soreen. Tl DY poesl 1040 DsTudes ceee suli-
wiralos crvwhich cleermsles ave omerged anl which Fee sach
uther, and 1y fommed b mjeelne o bquid oteslal malerial
between b Leo sobstiiies, [Uvoltapes is applied o e tww

posubstrates g electne Deld e penemled oo resiesules al’

Lhe Lgquicl arvsial maotezial pyesstesd batwsecm e Peo subsies s
such Gt e perieabdive ol e Tiedit is adj usted.

AlBgd thae highi caociiieg clevent 3s an U113 the abuoe
vobadinwnl, aoy other lbrht cmining ekmenl wlioch s
capalc o providing local dimoone van be appliod,

Avvording e the varows esernplary crcbodioents, sinee
Lhe bycklishl spparatug T inelodmg Che ™ st @eweieh omls
200 oo sveitch the enrrenta fowone 11 the W LELY azrava 240
socurding el npur bripliiess contee. siznal, the N second
swdlcl umits 270 switel T correns Towsd woin e B
capacitors 280 secording to the mpat briphtness sonmal see-
il and the refapence cusrent @ans nticn nAit 280 20 peaerate
i enipot w relenenee corrent wscs ] an e inpo braghiness
contecl sipnal, and the display appacams 1000 having th
bocklipht apparatas L0 are provided, the briphtress ymbal-
ancd cunsed o lsuahotion o the gt somnoes and the iim-
culty i achicving lighimes sl slimmess of 5w TOT? panal
are solved arctae local drnmiap function 1s provided

The tugpaing exanplacy etraodinenrs aod advantanes ace
ey exemplary il e no e beconsirued ue Tind ling. The
present teachinn car ae rendily applied to urher wepes of
apparatnges. Also. the description of the exenpluny einbodi-
renls iy antenidad e b U ustrae, and ned e i e soope
ol the clare. anc mwny allemalives, modilieslions, snd
sariatings will Be aaparent 1o these skillad in the art.

Whal 3 elaime:lis:

1.2 Backlichr appacatiys, eontpeising.

Mlhteniting eleient urmy s, whereinsic o The N gl
vmilling clemenl ammays comprises @ predelermined
oumiber af gzl snilting clenwenis, and M i 5 oaiocal
uriber gremter lum or egual w2

M capocitors sehach ae comrected weporalled e 3 Tl
viniling clenenl arnys:

o brghioes: control stgwal Inpon wds wlich receives o
brighines s voatres] signal e adiael o baghloess olthe B
lizhl vroilling slement seres:
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Mo swi bl wei which swileh s ploeslity of coreemig
Morse e e Cne nespoctive W gt enmtin eloment arrees,
acconling by Lthe imput hrighiness coneal <ignal:

M eceond switey uniswhich swilcha plumlio
Merserge In e respocive ™ empacibors, seerrling we e
input hAghingss ot 1l $igmal;

e loenoes cinrent gereralion unil which gencrowes ol
wutpmte s neliev e vornan baeed oo the inputbriphoness
eontnal signal; sl

a1 reerber il w ke necotves w direct coeree LT Trem
o puiver laclor vorrestivg virc il and culpus o iugl
altormeebiop cuerent (AT ol welnch adyasts o otal cur-
renLstpplicl ol el e gl ennidng & cined armysin
woral o he equal to the refesence curent i the ol
avrent i il lerent oo e relerence currewl. whersin
b ol e M irst sa e wnts 3 dinestly conoected 1
SePles 700 R ecTive coe 0t the M Lzht enrun elemant
azavs ol is directly connecred 1o the beoehness conteal
sipnal inpul wiitl,

2, The backliabr apparomis sz clamed i claim L whersin
the peferance avrrear peneration Wit eenerates o reference
caccent o7 an antownt which iz determined aceording w a
oumacy of Lahr ety clemert arvays that acc tensd oo
amons the M Lizht emivting elemant areass, bosed cothe inpat
lrighiness conlral sigmal,

Y The tachlipht apparitus s cliooed o claion 1, Lethie:
C'I'II'I'II'ITI'-CI'I'IEZ

M balaneimg unils whoeh balaee ths allmaung cumrenl
tenpedance akivmsico, and

M oroctilication wrote wloch rectiy e inpul alleenatisg
arrenls balnessl by b S balanoing unity, twercby ge-

SHIFeTILE

ez wedirecl cucaent O] bl By supplied we eact ol

e W Sphecnntiog cleruent sovaye.

4. Lhe bucklighl appsed.us 43 eloomad 1nelam 3, whercin
the M balane me it ars connested i aaralhel woons aoother

£ The buck il appoetus e clanined o clain 4, wheron
wach el the ™ seconcd switsh noits s connocbs] fooseries 1oy
respectivg ons of Tl M capacinas

. 1T backbipht appocitus e cloaroed 1 claun 1, Garthes
cornprAsing o subtracten ool sebich moipits o difTeren sl
carrent cornespoacing to £ odifferanes berasen the total col-
rerm supplisd fiom the swespmer vt and the referance cnresnt
ponerive by The relorence curren weneration omd and the
inverter umil wdjnsls the olal cemenl aceerding o the diller-
earial enrrenr,

T. Thu buckhiwhL appearsns us cloimal iclam 1, wheran
the imverlerinit ) mts the bt earmenl e acdbusing a bty o
a frequency of the tatal current,

&, '1Te backlishr appacams as clained o clalm 1 owherain
the brightaes: conhsl signal 1% 8 dimming or seanring signal.

&, The backlight apparoas ag elomzd v elaim 1owhercin
the Lok @miting elemeat 1= o liahs emiting dieds 0100,

10, & displan conparatus comprising o hacklight apnarmahg
st elaime:d e oelaim 1.

T A backlipht apparams, comprsion.

M bl eudwing elzuels, wlhersin ™6 o oataral nwnkes

graler tham avegusl e 1,

o

an
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Ml weteh imits which cach swAaleh g ceveal Towine in
une ul e ™ Tipht smitting elemneoes belveesn an oo™
stare and an o™ stas,
uhrghiness contul signal inpon ol ke s o beg iness
vontre] sipned e ol ol'the el seitch oois te cenol
the brigmess of wach ol 1he nespectsse Lshl coaiong
clar onls,
a refareace clrkeat neelation Ut which recaives the
lryrhimess consl surwl Dom the brishiness contol
sl Input wots sod sencruton wod owipate aoreleronoe
cufrent baged oo the “on™ anc "ot state of all ot'the i
lival switeh nmicas sl
inverter ool el ach reveives o direet cormend {307 Tan
a pomer factor COLTGeTicl SI0CTLT A CULpIts a0 LA
allemalimg correnl (AC] wnd which sl o kol cn-
rent suppliad toall of the I Jght emitting elements in
wial 10 ke equal to the refersnee current it the aotal
curnent il Merent Trsm Che relenonee curreni:
wherein cuch el he N lirst sweitcl wiits s direetly con-
maeted M aceries lva respaeliveons oD e ™ Fay eminine
clenrents and 15 sty connecied o De brgliness
confrel sipnal nput vt
L2 Lo appardius accordinge e elmm L1, wherem cach ol
the N liaht coanning, clocents comprises o red loht erudiing
ciode, g preen Lioht emittian diovle, acd a blue Liaat initting
Uinde.
13T e baekligh. s ppramaing ge ela'malim elam 12 livther
COTOPTLEL,
™ bidancing unils whivh balwesy e altercitiop carreon
(AT by impsdanes balaneimg: sl

M oreclilicolion cnily whoch weelil dw npul ylleroalne
virents kalanced Ty Dee N bidawcing wnie, Jierety wen-
vratiog adiroet covead (007, sid sogple the TR (o 1s
supplsd 1 oodeh ol 1he N lighl cmilimg clanenl Jmmays,

14 Lhe apparams acoording te cleim 13, whersio the I
Tedarcing wonte see wonnected o paradlel woone awether, wod

whiren cyely of Lwe M sosorud swkelyunis 1 e led m

SR TO A LEEPeetivg g uf The b capacmars,

15 "1 apparatus accocding ke cloun 13, wherso e B
balaneing mints e cennected nsencs s ene anothaer,

ad wach of the N osecond switch noits s comceted 1o

parallel to o respective one of tae M capacitors.

16 The apparctus aecerliog o ckan PL Tohorconnpris-
e Mocapacser: which are cach comneetecl i sarallel w oo
of the I lipht emrting elemeants,

T Thu apparains aocnling o claim 6. Tuheromnpns-
ng M oseoond swilc onis schich coch awitch o conreal Dos-
g in the M eapacitors bermeen an “o0” stote acc an Moff”
sl whered il e hiness coovoral uoil irmsnt e k-
ot comunt] signal o zach el e ™ scoerd sadlch unis w
contrel the b second swinch nnite

18 TThe apparats acenrdion to elaim T twrthee coapris-
g o subimction vl which colpars o sliTerenliol comrent
cormesponcimg e P leenee hebveen e talal cureent sup-
pligd thom the werter woit and the ceterecce suczent aenst-
alad by thoe relerenee cunen. generation oml. and twe imeerier
o | oscdjuats The olal corren. acooncling L the dilleretial
cliurent.

H]



