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(57) Abstract: Provided is a backlight system in which unevenness in the brightness of a display panel can be reduced. A device for
driving a backlight that illuminates a display panel, the device being provided with: a switching element having a control terminal
and switching, on the basis of a drive signal applied to the control terminal, the current flowing to the backlight; a driver for output -
ting, to the control terminal, a drive signal having a duty ratio determined in correspondence with the brightness of the backlight;
and a controller for controlling the time interval of the groups of pulses in the drive signal.

CNEN. TARTLANRRIILDEBEELSEFREBTDAENTEZN VI SA F AT LERET S,
ATUANRRIIWERBEIT BNV IS54 V2B TIEETH- T, HHIHmFEE L. HIEHFIZENM
é? SIS BRAAVFOTRFE. NYSS

SEBESICEONTANY Y I MIRNHBRERAS
DL SIS FL'\L'C,;'EE‘C"#LZQT:L FALERT SEBES E LTHBBTFISHATEESA L] &
EEPO/VAHORREREHHIS I FA—5EERZ D,



wO 2012/132389 A1 WK 00N T NN AR AR

BT ABELE:
— EBRRERE (FHF 21 %0)



WO 2012/132389 1 PCT/JP2012/002077

[0001]

[0002]

[0003]

[0004]

[0005]

B #H =

HBADET : NI M RTL
Ao EF

ARATE, BRTAATLANRRILBREICRHWONENNY 754 N &R
TE5VRATALICEAT B,
F i

BBTARATLA (LCD) RRUVBEDT A RATLANRRILIE, Z2DE
ENSNY IS4 MIEBDHERINDZZENZ WL, "y IS4 bELT
& HERICIERAY A F— K (LED) »AVSNh3, LEDIE EICH
YENBRDYIL, V. 77XNBTENBW, BLDEHNRARDETR
BINBWEDIC, THICEVEARE (BIRIE50Hz04—45—) THY
AT7EINDB, NV IUSA MNDBABIERETSLHIC. LEDERNSE
Mg, NIV RBERE (PWM) ShiGd, D& D LMPWMIC L 28RBS,
Bl 2 (EHFEFSTER 1 ICRE I TV D,
FoAT R >R
R SRR
FFEFCER1 - B2010—-11307 254A%K
FEAOBE
FEANERL LD & T 255E

LCD/RARILIF, HRRBBE. FBHREREEFT D, LCD/ARILOFEL
BAXIPBREIND &, REANDEZRAABEELELRT 5, ThITFERE
~NOHBHICL T, BEMNS VYIRS (TFT) LCDOFHENELLT S
ZEIICERAT S, FIAIE. Ny IS4 MDLEDICL >THMNLC D/ IR
DFEEARBFIND E, EXLAAFEENTIS, EDLHDLEDHF VT
HDEEE, LEDD A T7THBEEZFICHART, LCDNRARILDRRNAME
DEICIEE<RADIENHYES,

LED%EREITHDICAVWSNE PWMORENREA., LCD/IRRILDT L

0

db
=

A



WO 2012/132389 2 PCT/JP2012/002077

—LARRBUSGEWE TE, LCDARARIL ETHIAFKEOBIROEELS &
o TREINGE S, BICHEHAORYBEENARRIINZ E. ZDL D RIE
ELAZIFBEIGBEY TV, &EIADNERKMICLDEETIE, TOLIRLT
EERT DI EIEREETH 7, £ T, ARBFOEMIE, T4 XL AN
FINDBELSEEBTDIENTEDINYISA N RATLERBT D
EIlH B,

RBERRT BI-ODFE

[0006] AEBHOHZIEEHEICEINIE, T1AXATLANRRIVEBFTEZNNY IS
1 NeERET HREIL. FfHinFEH L. RISHERFICENMI 15 5REE
BICEDWTHIRRNY V54 MIRNBERERA v FUVITERA Y F Y
TJHRFE BIERNY I T4 MORHB I L TREINE Ta—T1Lth%EE
9 SRIEREEMES & L CRIRHIENRFICHENT 2 NS4/ &, RAICREES
RO/NVZABEOEEEREHET I M O—5 & %2HA 5,

[0007] ARBOMBOEBRERICEINIE, TARTLARRIVEBFTZNNv IS
1 NeERET HREIL. FfHinFEH L. RISHERFICENMI 15 5REE
BICEDWTHIRRNY V54 MIRNBERERA v FUVITERA Y F Y
TJHRFE BIERNY Y T4 MOREBZICIGLTREINSZEET2—T 11
%859 5RICEREIES & L CRIEHERTICH AT 2 RS54 /3&, AICERED
EEHO/NIVABEORIET 21— 7 1 kOB, RENICRITZEET 2
—TAHICELLLDD, BB T —TahE2ZEkIEZ I O—3
EERA D
FEADRIR

[0008] ARBICEINEE, T4 RTLANRRILDEBELTZERT 2 ENTES
Ny DZ4 N RTLEZRBTE S,

B0 o> i 8 7 5 EA

[0009] [EA11EQ 1 (&, AFADOHIRMERFEICEIZNNY IS4 N AT LERWD
BRTARTVA AT LETRTETH S,

[E2]& 2 1. AFEBAOFRHMERFEICEIDZNNY IS4 M RTLERTH



WO 2012/132389 3 PCT/JP2012/002077

THhd,

[H3IX 3. BEESHLVERAGEEZTIHNTHS,

(B4 4 i, BEESHLIVOERAGEEZTINTH S,

[K5]1K5 3. AEADHITRHNERFEICLEDENY IS4 N RTLELYEF

HICRIETH B,
[K61E 6 IE. AFEBOFIRMEFRFEICEZNNYISM4 N ATFLETRTH
ThH b,

[K7] 7 &, REESHFLIVCERESEZTIETH S,
[E8]X 8 IF. EESH L VERESTEZRIETH S,
HEERET B7-HDOFRE

[0010] ARBICLZNYISM4 M ATFLDOHTRHMERFEICOVWT, HE%EHA
WTEMICERAY 2, HEIKSVWTEA—XIGAKOERERIE. A USSR
SICL>2TERINS,

[0011] B1E. AFEBOBIRMERFEBICLEZNNY IS4 N RTFTLEZRAWVWSR
BT4ATLA4 (LCD) YAFL100%5 R THB, LCDYRFT A
100, FLE, R=YFNAVEI—YHDODTARATLAEZIREIC
Auwbhd, LCDYRFL1001E, LCD/AARILT 10, NyoS5Ah
1508E52HT3, BEIMICIE, LCDYZRTFALATO00DI—FAHRT
LCD/ARAXJLTT1O0OE@ICNY IS4 M1 50EEZRITLONS,

[0012] Nw 2 S5A4ARM150ik, LCD/RRIT1T10ODE@ICHERINT B, /Ny
954 M15025D¥KIE. LCDRAXINT11052BBLTCI—HIZEL,
CDEIBBRICEY I—HFIELCDARRILTI10LDOESKRERD I ENT
%, NvUS54bM1501%, HEMICIEIABRNSY 14— (LED) T
FHINS, LCDYRAFALT100F, T4 RXRTLA/%)LELTLCDAN
KILT1TOERHWSA, WOBYREA TDOT 1 XA TLARRILBAEVLR
B2, TOEOIBRTARTLANRRILDBAICIE, TSART1RT LA, B
BELT1RTSLADH B,

[0013] LCD/{xJ)L110(F #EOoBEHR BIAIEFT1920X1080ER) %



WO 2012/132389 4 PCT/JP2012/002077

[0014]

[0015]

[0016]

[0017]

93, M1id, BHOBRORKRELTIDOER1 1 27£F%5RT, B
F11 20k, ABREMCITEEINS VYRS (TFT) 1148LTRIBE
16228, TFT 11405—MBLTGY—XICAHMINBDERICIHL
RABZITRHRRBET 1 6 DNXOEBENEILT S, FoTHF—FFF /31
06BLUVY—ZARSA/8108ICL > TERISENLEEZANMT hIL,
LCD/SXIL110ICEKRERTTDIENTES,

KEENIER1041E, ZOAN/—R1 02 THERESZZITEY.
BROMES L CBEROBICHELCAESZENL. ¥—hRZ14/81068
VYV —ZARSA4X108ICHNT D, Y— MRS/ 1061F. EHIh
EBICEDVWTEROY — MNEERENT S, Y—ZARS4/81 0813, MK
INEESICEIDVWTERDY —R%Z5RET 5,

Ny IS4 R81501F, RS41160ICL>TEREIIND, BEMICIE
Ny2S54 8150, LCDARILT1IOICKRTINIELRDBEZS, B
FEOBRZIAEICEIDNT, BYIREAZIDHELCD/RRILT 1 0ICHES
95, EEITNIE, Nv IS4 K81501F, BIC—EDBREIZIIDHKELCD
NREIVTTOIKEHRTZOTIREWL, RS4/8160(F, ZTOAA/—KR 1
B2ICBVWTHORNZHET 52DICLERFESZZITRY., ZITWSNE
EEICESVWTNRY IS4 N 500EEEHIET 2, TDLIBNY IS
A M1 50DKDRBRFEFEHTD2DICAVLONEZESICIE, FIZIEERT 1
2OBREERTESNH D,

K213, AFEBOFIRNERFEICEZNNY VT4 M AFL200%K
TETHD, NvI54 N RFL2001, M1TOLCDYZRFAL100
DOIEDNYIZAMIBEOBLITRTA/NT1 60ICHBT B, Ny I T4
NORFL200F, RAYvFUIRF210&, FZ34,N220, OV b
A—>230, BLUONY IS4 240%50, N ITA NIRRT L2
00IF, Ny IS4 bh240%3FRLTHLL, ZDIFE, Ny T34 b
RSANSRAT L, FLENYIZAMNRIANEFENDE I EEHH D,

Ny 54 24013, HAMBEICIIEHROLED 24 2TREINS,



WO 2012/132389 5 PCT/JP2012/002077

[0018]

[0019]

[0020]

LED 24213 L<IZHBLEDTH%, M2 TRRLTHLED 2
A2 HNEINEREINTWVWEH, ThITIKBEINAWL, f 2 IEESICES
SN/ZLEDEAWIICEKGELTELIWV, ER/—K2501F, /592K
252ICFHLTEDRERE BIAIE20~30VDA—4—) #ZITBRY., X
AvFUIRF2102BLTNYIS514 24 0ICIBAAERENT.

AAYFUITRF210E, HElmF212, FFEEF214, 216
BT 5, FIEEF2 1 2ICENMINIERE. FAEHERF212%48-
THNZERN, FEHEFEF214, 21 608FEEHTZ, RM1vFV
JHRT21O0NERMRINSZVIURS (FET) O&xE, HIEmTF212
E5—hTHY., FEEEF214, 2161 ERLIY, V—2 (Fkiz®
DY) THD, AAVFVIREF2T10R/NAR=—S R SUIRIDEEIE
. HEImEF 2 1 2@BR—RATHY., FHEHRF214, 216 ALY,
IIvHd (FhiEFZTOW) TH2E, AMAvFUIHRF2 10, FfEHEF2
T 2ICEIMINZEREESPWMICESWTINRAY IS4 N24 0N 5 E
RERAYFVITT B,

KZ4/82201F, BAEFBCveE. BRESCmod & E2FITRY., &
NOSDANESICEDWTESHESPWMAEEIEIGF2 1 2ICHANT 5, BF
EESCviE. AIZITERT 1 20HEZXkIESTHYF/S, HEESC
vid, BIZIEY—XRZA4/1NT08ICL>THERINDG, Ny IS4 24
OMBAZXIE., WFFLLIE. BEER1120BEICEOVT (FIAIEHFAILT
) eI hd, EITNIE Ny IS4 24 0DBBEB I, FFEL I
BEFESCVvOERICEDWT (BIAIFHAFAILT) REI NS, LLTFDEREA
TiE, BREOED, B—0ER1 1 20HENLCD/RAXILT 1 0LEDH
PIAERMTDERET S, LALLCD/SRILT 1 0ODBAER., EHOE
RED, FIZIEFEHEICEI>TRINTEHELL, RBEELT, LCD/ARIL
1T1TO00HEI, EHOEEHOEEICEI>TRINTE L,

BIZIEERT 1 20HENMKEVEZREINYISAN24008B23IFE
<, BHE1120BENMNIVEEZENYISA 824 0DBADIIEEL,



WO 2012/132389 6 PCT/JP2012/002077

[0021]

[0022]

[0023]

[0024]

INERIETDHH0IC. BEMESPWMIE, Ny IS4 24002 X(C
ISNCTREINDTa—T14HEETD, AL Ny I54 K24 0HH
L EITIRELEZE, BFESPWMOTa—F1ulg kI LY (Flx
IE80%) . WICNY IS4 R24 0B RITTAEE XL, BEESP
WM®DF2—7 4 Lid/hEI<H2 (FxE20%) .

OvhO—35230, BREMESPWMAE®M/ L R BRI % &6 3
DEAEECModE RTAN220ICHANT B, RT4/12201%, BHE
BECVICEDWTAREIN T2 —T1lLZ2ET2REMMESPWMEFHE
9§25, LEeA>TEFZRT 1 20BEN—EL4L. BEGSCVE—ETHY
. BBEME S PWMD T a2 —F 1 lbiE—EICRIEND, —ATRZ4/1N220
&, BREFESCmo dICETVWTEEFSPWMAD/NIL IEORFERERE%Z
wHEY 5, ZOREEREGEE. BESSC VICE DK Ta—7T 1 lLilEs
EHIIL TV 2,

B3iE. BREBMESPWMBLUOERESCmodaRIRTHD, HEEHIT
A L. MitEIEEEEE S PWMOERX ., ZFAEFESC mo d NRTEME
BfEt i &% d, BR1120EN—ETHD. §L4aLLHAERFSCV
N—ETHDERETDE. REEEPWMDT2—T1LtbE—ETH 5,
LEN->THESICRINDLDIC, Bzl t 1 L& BFEHESPWMOT 21—
FALIBIZIEE O%T—ETH 5,

LML RZ4/R2201F, ZFEFESCmo dICEDWTEHESPWMH
DRIV ABEOREREREET 5, BEHMICIE. ZFEESCmo did, KE
Ffgt i 18L&t | 2OBTHYIYE DS, HIAIE HEt 1~t 2 TIEER
EfE S PWMa /L RBEOREREMRIEt | 1 THZA, HEt2~t1 3T
EREEMES PWMA D/ L ZBEDBEERIE t | 2 THD, Bt 3~t 4
, t4~1t5, t5~t6RLICDVTHRAMKIC, TEESCmo did, BF
EREfEt i 18LVt i 202D0DEEREICE %,

RSA4/1N220F, ZHRESCmodICEDWT, BBEMESPWMMp®2
DOBEET /L AEOKEBERZGEERt i 18LTt | 20BTHY



WO 2012/132389 7 PCT/JP2012/002077

[0025]

[0026]

[0027]

[0028]

Bz, TORR. REESPWMORRHENALCDARXILTT10DTL—
LBRBEBIGEWEETH>TH, TA XA TLARRIINOEBELTIFRHIN
I K3, Tk, BREESPWMO/NILZAEDREEREZEIES
LT, BELSOBRNTARATLANRIXIETHETEIEICELD

M3ICrINdLHIC, #BEMICIEFOY bO—F2301F, BREESPW
MebD/JLZBENE 1 IFERERt | 1 8LCE2RE—BRt | 22XEICHE
YRS &L DIC. RSAN220%%1fHT 2, COLDBRBHRICLY. BHR
BRTIEELSABRIED I ENTEETH 5,

ERFAELT, A bO—52 3 01E, EREMES PWMe D /X)L ZEEA D
BEEBTOOBETBERERt | 1 BLUCDRCEEH 1 DOE 2FERER t
| 2B/ =V EBYRTEDIC, RTAN220%F8#T 5, FIAE
HBRY—UN {t i1, ti2, ti2) THDZETDH, IOEXTY
hO—523 0k FEIESPWMABD/NILZABEENZD/INY -V %Y RT
LOICRTAN220%F19 25, d/4abbIr bO—>23 0k, BRENME
EPWMe@/L AEBEDBERERIREAt i 1, ti2, ti2, til, ti
2, ti2, “EBTBLIICRSAN220%4HT 2, TDL DK
IC&Y, IHICEELASZERIESZENAERETH D,

B4 i3, BREBMESPWMBLUOERESCmodaRIRTHD, HEEHIT
A L. MitEIEEEEE S PWMOERX ., ZFAEFESC mo d NRTEME
BfEt i &% d, BR1120EN—ETHD. §L4aLLHAERFSCV
N—ETHDERETDE. REEEPWMODT21—T1lbE—ETH 5,
LN ->THE4ICRINELDIC, Bzl t 1 L&, BE#ESPWMOT 21—
FALIBIZIEE O%T—ETH 5,

LML RZ4/R2201F, ZFEFESCmo dICEDWTEHESPWMH
DRIV ABEOREREREET 5, BEHMICIE. ZFEESCmo did, KE
Efgt i 1~1t i 1 0ODEHEARNTREMICS VI LILHPYEDLS, FIZIE
HEt 1~t 2 TEEHEFESPWMAb O/ ZEORFERERIEt i 1 0TH



WO 2012/132389 8 PCT/JP2012/002077

[0029]

[0030]

[0031]

21, Hift 2~1t 3TREREESPWMAB O/ L RBEOREERIE t i 2
THhd, EARRICHEt3~t4, t4~1t5, t5~t6, t6~t7, t
7~1t8, t8~1t9I2V\WTIdk ERFESCmodid. ThEnlsEER
ti6, ti8 tid, ti9, til, tibDEAEDE, H4ICTRS
naEHIIC, BEERt i 1~t i 1 0RFEENICS VY LRETH D,

RSA4/1N220F, ZHRESCmodICEDWT, BBEMESPWMMp®2
DOBEY /UL ABEOKERRZEEEREt i 1~t i 1 ODHEERTS
VELIHYEZ D, TORER. BEESPWMOBREAL CD/SXIL1
T0D7 L —LRABHRIGEWVEETH>TEH. T4 AT LA RRIVDIEE L
SEFBHFHEINICCLCRDE, Thid, BREMESPWMOD/ L AEDORRERER%Z
ZBlIBDZIEILE>T, BELASOERNT A AT LANRRILLTRHT
S &ICL D,

M4 ICRINndLHIC, BEMICIEOY bO—523 01d, /YLRENE
HOREBREZRENICS VY LICETSL DI, R4/ 220%FH#ET
%5, SYBMEMICIE, O hE—52301F, /NILRABAEEEREL i 1~
t i 10REERBMICT VI LILETDEDIC, RZIA4/1N220%F1HT
5, CDEOEBRIE, BEERt | 2RAUMICELI TS ER0F & Lk
LT, BELASZILIERIED I ENARETH D,

K513, AFEBOFIRMERFEBICEDZNNY IS4 M AFAL500%&
YEHEMICTIRIRTH D, NV I 4N AFTAL500k, REEFav/ANb
10580, REREFaw/8510ik, FET 512, 1504514
M F—=KR516, BLUTF¥/T4H518%88, L>TFET 51
2IRAAYFUITRF210IIMET D, AAvFUIFRF210&LTF
ET 512%2FHATZIEICES>T, "AR=F M UIRIQRE LR
LT RA Yy FUIMENIBREINGD, Nv T4 M RXTL500IE,
AERFavyNL10%28AETEIEICEL>T, BR/—RK25 0ICENE
NLZEELIYEWEEAZLED 2401t AT 22N TE S, ThlEN
VIS4 M RTLS 0 0DEEEEEEAIEEICT 5.



WO 2012/132389 9 PCT/JP2012/002077

[0032]

[0033]

[0034]

[0035]

K613, AFEBOFIRNERFEICEEZNNY VT4 M AFTL600%R
TETHD, Nv IS4 NRFL6001F, H1TOLCDYRFAT100
DIEDNYIZAMIBEOBLITRTA/NT1 60ICHBT S, Ny I T4
hRFLB600E, RAYyFUIRF210&, F348620, OV
A—>630, BLUONYISA R 240%50, Ny IS4 NIRRT LB
00IF, Ny IS4 bh240%3FRLTHLL, ZDIFE, Ny T34 b
RSANSRAT L, FLENYITAMNRZANEFENEZEHHD,
BICRINZAMYvFUIFF210, NvvS54 k240, BR/—K2
50, BLUTGY T R2521F H2IC8IN2E0ER—FLIFEUD
EXRTH D,

BEESC v, AIAIETERT 1 20HEA2RIESTHY S, BHES
SCviE, BIZIEY—RARZANT108ICL>TERIND, Ny IS14 b
240D, IELIE, BFR1 1 208EICEDWT (B2 IE kA
LT) ZbIhd, BBETHIE. Nv IS4 240083, FFELL
&, BEEESCVvOERICEDOWT (BIAIFHAILT) REI NS,

BIZIEERT 1 20HENMKEVEZREINYISAN24008B23IFE
<. BER1120ENNMNIVEXZENY IS4 82400 I IFEWL,
INEERT B0, BESESPWMIE, Ny sS4 24 0DEZXIC
ISNCTREINDTa—T14HEETD, AL Ny I54 K24 0HH
L EITIRELEZE, BFESPWMOTa—F1ulg kI LY (Flx
IE80%) . WICNY IS4 R24 0B RITTAEE XL, BEESP
WM®DF2—7 4 Lid/hEI<H2 (FxE20%) .

A hO—56301E Ny IS4 24 0DFFEDHEZIARTHES
SCVICEDWT, BET2—T1Hd t0%2FETRET 5, > TBET
1—F4lkbdt0ld. Ny oS54 24 0DMEDHEZIARTBEEESC
VICRIST 5, A bO—56 3 01F, BT 1 —F 1 LLOBRSEHEAZ O
BEFa2—71kdtOICHELL, MORFENICE{LT 2EFESCmod
EREL, RSA1N620ICHANT S,



WO 2012/132389 10 PCT/JP2012/002077

[0036]

[0037]

[0038]

[0039]

[0040]

RSA4/86201k, ZFESCmodEZITRY, ZOERHESCmod
ICEDWTRHEFESPWMAFIEIRF2 1 2ICHANT S, RT14/86201F
 BRESCmMmodICEDWT, BT 1 —T 1 AL T I2BRE}ESPW
MaRET 5, LHALEISHESPWMBO/\ )L RBEEDOBRRFT 2 —7 1 LLDBF
BTHEERT 1 —71d t OICFELW, LEA>TEKRT 1 208HEDN
—TERS, BEFSCVOEREE—ETHY., o TBEFTz—TFT1Ld t
Ot—ETHD, BR1120HENMETEE, BEFSCVvOEEEES
BY, o THETFT2—FT1Hdt 0EKRELL RSB, BHR1 1 20DHENHE
2&E, PEGSCVOBREHELLAY, o TEHET2—FT1dt 0%
INEL 2%, BEODH, UTORHTIEERT 1 20BERF—ETHDE
35,

7. REESPWMBLIUEREFEECmodzndHTHD, HEHd
BEE AR L. MEEBEEES PWMOERXE., ZRESCmodAKRT T2
—T14 (%) &E%TRT,

SREMES PWMAD/ L REFOBFT 2 —7 1 LLOBREEHIE, BET 2
—T74kdt0 (A7TIE50%) ICHELW, O bO—56 3 0IF, BRH
EEPWMOMRRT 1 —7 1 LkOKEFEEANEET 1 —FT1bd t OICHFL
WEDIZLDD, BT 21— T A LEFTEDIBTEILIE S, HD2EHEME
WKEhiE I hO0—3630(F BEESPWMABO/NILRABENE 1T
—T4k (B7TIE40%) BLUE2T72—T1tL (7 TE60%) %
EEMICHRAIMNICET 5L DI, FZA41N620%%1H7 2, #ETHIL,
EEESCmodld, Ta—TFT 14 0%BLUVE6 0%DETEHIYEDL B,

BIZIE, HEt 1~t 2 TEEEESPWMOBRET 2 —7 1 Hid4 0%
THdH, HEt 2~t 3TEHEHEHEESPWMOBRT 2 —7T 1LLId6 0%
THd, Bt 3~t4, t4~t5, t5~t6, t6~t7HEICDN
THRAKIC, BRABFSCmodid, BlFT2—FT1HL40%BLUV60%D
2DODEEREICE b,

RSA4/8620F, ZTRESCmodICETWT, EBEMEEPWMA D/



WO 2012/132389 11 PCT/JP2012/002077

[0041]

[0042]

[0043]

IWABDOBRRT 1 —7 1 LOBBTEY %, RENICEET2—FT1kdt 0

(R7TE50%) ICHELLLDD, BRBIEEPWMOBRT1—T 1tk %
I3, GAILHREEFESPWMOERFT2—T1tbid. 4 0%HBLUV6
O%DETHIYHTZ 5ND, ZORBR., BEMESPWMOREIREMNL CD /AN
XIWTT0DT7L—LERBIGEWEETH>TEH. TARATLANRRLD
EELADIFREINICC (RS, Thid, BEMES PWMD/NL R BEOBES
Ti1—TAEZEIEEIEICE>T, BELSOERNT 1 AT LA N
FILETRETDIEICE D,

K723 nsd LD, BAENICIE I s O—>6 3 01F, BEIfEESPW
M D/ ZABEDNEN T2 —T 1 B IVE2T1—T 1 LZRBICEY IR
FTEIIE, RIAN620%HET D, COLIRBRICEIY., BHLEN
TEELASAZEKBIETS I ENAETH S,

ERFAELT, O bO—56 3 0iE. EREMES PWMeh®D /X)L ZEEA D
BEEBTDODETNTFa—FT4hdt 1B8LUDRLED 1 DDE 2 BIFEMH
fRd t 2ZBLNY—V%ZBYIRT LI, R4 /36 20 %HIHY 25, £l
ZIE, HBZRY—=up {dt1, dt2, dt2} THY, BET2—F4
tbkd t OTHdET %, 2O&EEIbO—76301d, EREIESPWMA
DI RABENZ DN =V %iBYIRTEIICKRSA /N6 20%2%HT 5, &
"HHAY b A—56 30, BREESPWMABOD/NILREBEDT1—T 11k
Ndt1, dt2, dt2, dt1, dt2, dt2, ~&2#HHIFTDLIICK
SAN620%%HHT D, TOELIWBRICEY, IHITEELS ZEBS
T3 ENTETH D,

Ny—r {dt1, dt2, dt2} ZAWVSEE, BEESPWMHD
I ABOBRET1—FT4kdt 1, dt 2, dt20BETEEE. BET
1—FT4td t OICHELWL, >TaA¥bO—-56301F, (dt1+dt
2+dt2) /3=dt WO ERERLIIOBBEET 1 —FT1thd t 1
, dt2%ZKHB, dt=50%THY., dt1=dt2//2&LW5EH[RD
WEINEETEAHH, dt1=30%. dt2=60%&kHEND, L



WO 2012/132389 12 PCT/JP2012/002077

[0044]

[0045]

[0046]

[0047]

e > TEEF1—F14d t OANB50%THBEXICIF, T hO—56
30, BIAEE {30%, 60%, 60%} EWHINI—VELERTBHI L
IKE>T, BHESPWMAD/NNILRABENZ DRI =V %RYRT LDICR
SA/N6 2055 5,

E8i%. BREMESPWMBLUOERESCmodaRIRTHD, T
FEREAR L. MEERBESPWMOEREE, ZHESCmodARI T2
—TF 4t (%) &E&EXRT,

ERENES PWMA D/ L RBEDBRIFT 2 — 7 1 LbOBFEESIE,. BET 2
—F4kdt0 (A8TIE50%) ICHELW, O hA—5630IL, BEE
B PWMOBRT 2 —7 1 LLOBREFEHEABEET 2 —T1tbd t OICEL
WEDICLDD, BT 1 —TALLEMEDEBTELIE S, HIEEHE
IKEhiE, a3 ha—3>630(d, BREEFSPWMABD/ILZRBENERDT
A—TALERENICT VI ALICETSEEDIC. RZA4/1N620%HHT S
s METHhIE, BRESCmodhIARITa—FT 1Lk, T2—F115
%~85%DEHEARDMEMNSEREMICT >V F LISEEN S,

BZIE, Bt 1~t 2 TREHESPWMOBER T2 —71kIF7 0%
ThHY., —H., Bt 2~t 3TRBEESPWMOBRET 1 —F 1 thid 1
5% TCdhd, At 3~t4, t4~t5, t5~1t6ICDVWT, THRES
Cmodid, BEETa1—T1t60%, 45%, HLUV85%DEEZNTE
ned, it 6~t1 154 8ICDOWTHRAKIC, TIEESCmo diE., B
T 2—T 41 5%~85%DEBERDEENICS VF LLEE & B,

RSA4/86201F, ZREESCmodICEDWT, BREMESPWMP D/
WARABOBRT 1 —7 1 LLOBETEHEZ, EENICBET2—7T1Hdt 0
(B8TIE50%) IKHELL LoD, BEESPWMOBET1—F 1 Lb%
EROEDICKREMICT VY LICERIE D, ZO/BR, BIAESPWMOD
FESALCDARRILT 10D 7 L—LBRBIGEWGETH>TH, T4
RLLANRFIVDIEBELTIFRBINICCCRDZ, Thid, BREFESPWM
DNV ABEOBEIFT 1 —T 1 LEBEIEZI&LICE>T, BELTDER



WO 2012/132389 13 PCT/JP2012/002077

[0048]

[0049]

[0050]

[0051]

BTFA AT LANRRXIVLETHRITEIEICEL S,

M8ICRINDLHIC, HEMICIEOY bO—56 3 01d, /YLREENE
BOREERERENICT VI LICETSELDIC. RTM4/36 20 %5
5, LYBHKMICIE., OY hO—563 013, BREMESPWMOBRET 1 —
TALEDT15%~85%DEHRADEENICT VY LRMEEZEDLDIC, K
ZAR620%FHT B, CDLDRERIE., Ta1—T 1 LERAUMICEL
I EROPIELLBEL T, BELASEISIERITD I EHLARETHD

Ny IS4 KRZATLE600F, BFEEFav/NN5 10205258 LT
BBALAELDICHALTEHEL W, RAYvyFYIRF2T0ELTFET 5
12%2FBTEIELICE>T, WAR=F MU IRSRELHBRLT, R
1Y FUIPRIREING D, Nv IS4 N RFTL6001F, FEEF
Ay 10%MATEIELICE>T, BR/—F250ICHIMINDERE
JUBWEEZLED 240X T 5 ENTES, ChigNv 54
N7 4660 0DEEEEFEARRICT 5,

LR DT, REMEBICEVWTHAVWLON DL, N—FYzT7, V7
b7, £RIEFEENSOEAEGHLETRREINGS, BRI, HHERF
BICBWTIE, I hO—5230, 630k, EEMICS VY LRE, ¢
BHOLEZENENHERER. Ta2—T1Hh2RETD, TOLODRT VI LR
BlE. N—ROx7, VIbhox7, FLEFEEThLDOEAEDLETEERIN
182, ABEMEICH TS [EEMICS VY LRE] IF. BRI VI LTH
DEBIELRL, FUFALICHBREIREONZYFEELTVNRIELWL, L
> TaAvha—5230, 630 HlAEN—RY T 7ELERESE%
FALTHELL, RUABEEZY I M7 TRELTHELWL, RBEEL T,
O hO—5230, 630k, XEYICHEMNINAILEIZIBERFEAE L
TH LU,

LROERAT, IEI LML, EANOERE LTEHEING S, #I
. BHOMEL»BE—DERE LTERRINTE LV, FIZIXEBO#EE,



WO 2012/132389 14 PCT/JP2012/002077

B—¥BEFy S B—ONA Ty REBRKLAE, B—0OORERE
LTERINTHLIWL, EICERINTH I,

[0052] HFEEFITIFEBMIND LI, LI FIFLRER NV—RIVT70E
RVINITIITORTYy TRRE) . ZO—FMHPEBEINTEH LW, IS
IR EREZRVWTE LW,

e F ORI TR

[0053] T ARTLANRKILOBEELSZERT DI ENTEENY IS4 bYR
TLAERBTEDZRTERTH D,
= D&

[0054] 200 Ny oS54 N RF LA
210 RAYFVIRT
212 HEmTF
214, 216 FEHEHFT
220 KFZ4N
230 avhka-—3
240 NyoS54 bk
242 EKFTA4A—FK
250 ER/—FR
252 JI9VKR
Cv HE{ES
Cmod ZEfES

PWM B&EES



WO 2012/132389 15 PCT/JP2012/002077

[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

[E53KIR5]

[E53K1R6]

FR R DEEH
TARTULANRRNVERF TN IS4 NaBBT2ERETH -
<.
HIEmFAAE L, B EmEFICEIINI D REESICE DV TH]
BNV ITANMIRNDIERERANVYFUVITEIRAvF UV IRFE

AIEENY 754 FDOBABZIICIGCTREINS T2 —T1%EZET
DHIEHREES & L CRIEHEmFICHAT D RS /8&,

AIEERRBEST O/ L ABEOREEREZFET I bO—F &
ZHABNY IS4 NIRRT A,

AIEE Y bO—ZE, AIER/SLREEDN, PR EH 1 D0%F 1 85E
RS LD R EH 1 DOE2HEBREST NI — V5B YIRT
£, RIB R AN ZHET KR 1 ICRBEHD/NY I M4 KT R
T L,

AIEEI Y bO—Z &, AU/ SV RS, B 1REERES LB 26
EERZREICIRYIRT LIS, RIEE RS A N\ ZHEY 55 KIE2IC
BBEDONY IS4 N RT L

AIEE Y bO—ZE, RIS/ VL RABESEROREEREREMICS
VELILETEELDIC, RIS R T4 N\ ZHIET H5EKIE 1 ICEEHD /N
v 24 N RAT L

IR A v F U IRTFEREEFa v/ O—HTHIERIRMNS
YIRITHY., BIRENNY I TA NIRRT A A —RTHD, KA
TICEREHED/NNY I Z4 N AT L

TARATLANRRIVERN TN IS4 NaFHTEIEETH
<.

HIEmFAAE L, B EmEFICEIINI D REESICE DV TH]
BNV ISAMITNIERERANYFUVITERAYFUVIRTE



WO 2012/132389 16 PCT/JP2012/002077

[E53KIRT7]

[E53KIR8]

[E5KIR9]

[E5K1R10]

AIEE/NY 754 NOBBIICIELTRESNZEET 2 —T 1%
B HRISRBES S L CRIEHERFICHATE RS 1 /3&,
AIECERENE B D/ NIL ABEDOBIGT 2 —7 1 LLORREFH %, RE
MICRIEEEET 2 —T 1 HICELS LDD, RIEEHIFT 1 —FT 1%
ZlItgdarvbo—3¢&

Z®ADNYIZA NI RAT L

IR Y hA—ZId, AIEE/SLREED, PR EH 1 D0E 1T
—TABLIOPRCEE 1 DOE2T 2T 1 LESTRY—V %
BYIRY LIS, RIEE NS A NZHIHT 28 KIF6 ICEED NNV IS
1 N RAT L

IR Y FA—ZId. FIRR/SILVREED, E1 72— T1LBELUE
27— TAHERBEICRYRT LDIC. BIR NS N\EHIET 555
KIBTICEREBDNNY 754 M RT L

AIEEd Y bO—3 &, BIRR/ SV RABENEBOT 2 —T 1 LbAREH
WKV LICET DL DIC. BIEE RZ4 N\NEHIET 255KIE 6 ICREH
DINY P4 NIRRT L,

HIRBRM Y F VUV IVRTFIEIAREFa v/ NO—THIERMRNS
VORI THY., BIRBNNY VA NIRRT A F—NTHB, 55KIE
BICEEEHD/NNY VT4 N AT by,



1/6

WO 2012/132389 PCT/JP2012/002077
(1]
L?o
1?6 116
\
TN 160
T \\ﬁ g 162
J\ i ;_L,:r 112 S
L |
"7‘r:E§;‘ ________
FA ISR W
_j// 114 ——150
I
| ——110
108
102 404
(2]
2%0 230
PWM
212 B
250 \L ---------- Cmod
R D S 70 |
214 | 216
210
" 240
252
i N
200



2/6

PCT/JP2012/002077

WO 2012/132389

[E43]

3 9 G 2! £ Al 13 o
i T i poosens e i — L
s | oo | o | n
| | | | | A

H | | | | | |

. 2110
_ foenmennees — boneneeees S -1 NO
ek S A

AL

1

powd

WMd



3/6

PCT/JP2012/002077

WO 2012/132389

[Eg4]

N
+
—
+

N+

N+

B e e e E DR PP

B e i et TP P

PR R

g i Y

g g Py

——deL__ ]

11
2

en
pit

Gl
powpd
91

L3




4/6

PCT/JP2012/002077

WO 2012/132389

[E45]

230

220

210

2

)

PWM

[Ea6]

<——Cv

Cmod

PWM

212\L

250
5

> 240

& LA

252

600



PCT/JP2012/002077

5/6

WO 2012/132389

[E47]

L} 91

a1

14,

g3

¢l

13

N+

N+

Ov=23pP
0G=0%pP

09=L1p

/9%

440

NO

powd

WMd



6/6

PCT/JP2012/002077

WO 2012/132389

[Ea8]

N+

g1+ vix €13 ¢y L1y 01y 6

18

M~
-+~

©
pras)

Lo
i)

v
-+~

(2p]
12

N
2

~—

=

N+

B e TR,

P P

T T T TTAT T T T T T YT T T T T T rT T T T T T T T

P

P

et B e it Ly

it e e e e

I e B e L

L - - e

ST PSP PPN UGN

O NS

it B Rl e

QU I [P

R R [ P

g R S

mmmmmmmmmmmmmm e =L Lo

0¢
11
ov
0G6=03P
09
0L

08

/%

440

NO

pow9

WMd



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2012/002077

A. CLASSIFICATION OF SUBJECT MATTER
H05B37/02(2006.01)1i, GO2F1/133(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

H05B37/02, HO1L33/00, GO2F1/133

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1922-199%6
Kokai Jitsuyo Shinan Koho 1971-2012

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2012
1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2009-164397 A (Mitsumi Electric Co., Ltd.), 1,4
Y 23 July 2009 (23.07.2009), 5,10
A paragraphs [0003] to [0005]; fig. 11, 12 2,3,6-9
& US 2009/0174347 Al & EP 2079157 A2
& CN 101500359 A
Y JP 2007-189004 A (Hitachi Lighting, Ltd.), 5,10
26 July 2007 (26.07.2007),
paragraph [0027]1; fig. 7
(Family: none)
A JP 2005-277391 A (Rohm Co., Ltd.), 1
06 October 2005 (06.10.2005),
fig. 10
& US 2005/0202851 Al & US 2009/0096382 Al
& KR 10-2006-0043186 A & CN 1661917 A

|:| Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

16 April, 2012 (16.04.12)

Date of mailing of the international search report

01 May, 2012 (01.05.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/002077

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/002077

Continuation of Box No.III of continuation of first sheet (2)

The invention in claim 1 and the invention in claim 6 have a common
technical featureof “abacklight system, whichis anapparatus fordriving
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