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(57) Abstract: Provided is a display apparatus equipped with a low power consumption driver, the display apparatus being
configured to increase an output voltage of the driver with pixels. The display apparatus has a source driver in which a
logic unit and an amplifier unit operate appropriately at the same low voltage. The pixels have a function of holding first
data and a function of adding second data to the first data to produce third data and supplying the third data to a display
device. Consequently, even if the voltage outputted from the source driver is small, the voltage can be increased with the
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pixels and, thus, the display device can be operated appropriately.
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EWTE, BT AA A1 0 8FWMUNCEMESE L Z LN TX S,

[005 3]

J—=RNM, /—FNAL, R/ —FELTHERTS, &/ — NICEfT 5 b7 oA X &38R
SHBHZIET, 7—FEK/—NCEXRADLZ N TXS, I, BE T URFEIE@RET
HZET, BT — A 5L — RIRETHZ N TED, YN T VAR ZIMOD TE7ERD
BN PREERNDZETY =V EREMA DI ENTE, %/ — NOEMERRFMRET
LT EMAREE 72D, MR NT VA, B, @RI AE T ¥ RVTEBEERICH W R

FGUVAE (LLF, OS IV ARH) BHWAHZ B FE LV,

[005 4]
EARRIIZIE, P92 2101, 102, 10300 Thih, EHELTICOS hF PR A%
WHTDHZERHFELY, F20E, BEL1OPEFETDHRIVAIOETIZOS N T U VAKX &

ALThEw, F£i-, Jw&$MEﬂﬁ@?%é AP CEMEAIT D HAIE. S i 2T ¥ FIEAHE
WICHETA T2 Z (BUF. Si Moo %) #EALTHLEW, FH0E, OSFF U
ARIOCS i M7 VAZEFHLTOL LG, o, ERES i I VRFLELTE TEALT 7
ALY avEFTH T VAL ROV 2y ST Y v, RIBERY U ) B
i Uay) EETL TR RERETFLND,

[0055]
os%?yyx&mﬁwé¥§¢MﬂkLTm\i*»%wﬁyyfﬂzevuﬁ\%ib<mz
S5eVUHLE, EVHFELLIE3 e VI ETHLIBRBBIMEM WD Z LR TE L, REITIT
VYT LEGLBYEERRETH Y B, BB THCAAC—OSELIICAC— osﬁ
EEMNWDHZLNTED, CAAC—OSITHEMNT DRFRLETHY . BEMAENT D
N UAR R EIGET D, £, CAC—0SIE, ABEERELE RT0, BEEETO b
FUVARREILET D,

[0056]

OS FI7 Vv VAZIIYEERBOTZ AN —F ¥ v THRRENED, FiyA/ um (F¥xLiE1

8
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mbH 72 OFEFE) &0 5 WD TRWA 7 BRI 2R 2 LR TE 5. £, OS I PRA
I, AT TG, TAT v =R, BEOET v AR BERAETRWARES T T
VUAZLITHERLREER L, BEEOBVEIRAEKT D2 LN TED, £, Si TV
A S TIERTE & 72 D fE b R O AR —PRICER T 2 B XEFEOIE 6 2E B0 S F TV AXTIIAL
(2,

[005 7]
OS hF U VRLBET HEEEEIL, HlIZIEA VU s, fEBLOM (MET7TAI=0 A, F
B, TIVTL FAv=0UL Ay NIUL UNha=gh F22 BYTL RAX XA
VAERFANAT U LEOERE) EED I n —M—Zn R TREINDLELT LD LN TE
5., I n—M—ZnRBEWIIRENITIL, ANy F IV TETERT 22 ENRTED, 2L
ALD (Atomic laver deposition) BEEZHNVTEELTHIW,
[00538]
I n—M—ZnRkWta Ay 2 ) o TIETHRET D1DICHWD ANy ZY T 72—y b D
BBITROFFHILIT, TnzM, ZnZMEWZTZERHELY. ZOXIRANyZ Y T
H—lry NOEBITHEDOR T ELT, In:M:Zn=1:1:1, In:M:Zn=1:
1:1. 2, In:M:Zn=3:1:2, In:M:Zn=4:2:3, In:M:7Zn=4:
2:4. 1, In:M:Zn=5:1:6, In:M:Zn=5:1:7, In:M:Zn=5":
1 8FNBFELY, B, fESh L EEFEORFEITENEh, ERROA Ay Z Y T8
=7y MIEEND @R ARDEFEILD T T A~ AT A4 0 %DOEEZETe,

[0059]
FEAE L L TR, Frv U TEREORVRIEY FERZ NS, flE, FEEBICIE, Fv U7
BENR1I X100,/ cm®UT, HFELLIZTIX10/ cm?®UTF, S5CHFFLIZIX10?
S/ emPUTF, X0HFELIIX1I0M em? BT, SHIHFELIIX10'  cm?K
WTHO, 1 X107/ cm’ L OB FLERERNND ZENTED, TOL 5 Rty -E
K4, @R E IR EIC S MR R -8R LIRS, R BRI, R
RBEPME LS, RERFEE AT LA FEETHD L WA D,

[0060]
BB, INHIZBLENT, BEETDH NT VRS OLERRER L OEREE (BRIRBEIE,
L EVWEEES) ([ CTHEUREEO b0z i sy, Fo, BELTD RV F 0
BARRHEAIFD OIS, FEEBEO X v U 7 BEESSAIIRE, REEE, @RTHE L MIEORT
Bk, AR, BESFABRURLOLTLIENFELY,

[006 1]
WK AR T B R BRSO T, BB 1 ABRTEO— 2 TH LV a v RRENGEND
L BERENENL, n B L TLES, 20k, FEEBIZBIT LY a L RREORE
(ZRAF LV EESHE (SIMS : Secondary ITon Mass Spectrom
etry) IZXVELNDEE) 2, 2X10'%atoms, cm?BLF, GFEFLIF2X1017
atoms,/ cm?TET5H,

[006 2]
Flo, TABVERBBIOT ALY HEGRBIL, B FEREFHEET LTy U T 24T 25
BRHY, NTUVRZOFTERPERLTLEI ZEBHD, 20D, FERKBIZBITLT

9



WO 2020/095142 PCT/IB2019/059206
NAVEBEFTT ALY HEEBOEE (SIMSICEVELNLEE) 2, 1X10'8ato
ms,/ cm?PF, HFFEFLLIZ2X10'%atoms, cm?LLlFiCT 5,

[006 3]

Flo, FEEEEZMRT 2D ERICERZNZTENLTND L, I VT THLEFBAELTH
Y UTEENHEML, nBULLT 0, ZORER, ERPEENTH LB D8R E AW T
VURBNE ) = U= UL R0 R0 T, C OO ERBICRIT AEEEE (SIMSICL
DGONDHEIE) 1. 5X10'%atoms, cm®FICTHZEBNLELY,

[0064]

Flo, FEEEEZHMRT 2D BERIORFENGTEN TN D L, @B LHET H8R L BUS
LCKICAR D72, B b B8R T ISR REEA TR T 25600 5, B EEE P OF v xL
TERBEIRIC B RIBNREENTWA L, IR F T ) —~ U —F e R BB AR H D, &
HIZ, MEERIBICKER AT RfaIE R — & LCHBEL, Fx VT CThHIBETRAERIND Z &
Won, Flo, KBO—HMPERIRTFEHEATIMELHEEG LT, XY VT THLIETEERT D
BENDHDH, LN T, KENZLS GENTOWABEY EEREH W N VR E, /—=
R AV R A s VAN

[006 5]

FRFR KBUCAKFEBA ST Kl B B8RO R —E L THBIEL D 2. LnLARRL, H¥#EX
faZ EEMICFHOT 2 2 LIZREECH D, 22 C, B ERICB VT, Rifid K H—RET
72, ¥ U TRECIHET 2560855, Lo T, AHMESZ TR, B EERD T X —
ZL LT, FP—RETIER, ERVEHMENRZVREEZBELEX ¥ U TIREEZAWDLGEN
BD, DFED RPHESICEREHO (Fr U T7RE) X, TFF—RE] EFWRILZ LN TE
LEENH D,

[006 6]

o T, B EEEPOKFBITELSRYEIENTND Z 0307 E L, BEICE, By
FEEIZBWT, SIMSICEVEONLKEREL, 1X10%%a t oms,/cm®Kffi, iFF
L<iF1X10Yatoms,  / cm?K K, IVHFFLIES5X10M¥atoms,/cm? K,
IHEHFELLIZLIX10a toms,/cm?RKilili& T2, KFEREDORMM B0 TR S h
T8 EE N T VA FOF ¥ FOVIERSERICHGWD Z & T, KE LIEERREAM 5T 5
ZEWTED,

[006 7]

T, CPEEREIE, FIOTIEEEASETD L, FEEESEEIE. FIE, c mhICE N Lo
HETHCAAC—0OS (C—Axis Aligned Crystalline Oxide
Semiconductor) . ZMEHEE. BESHEE, FRRREREL ST, FHEELE
HEIZRWT, FRMEMESEITR b KIBEMRE R E <, CAAC—O0 Sidmk b RIMGHEA MR,
[006 8]

FEMERE OB Y B8R EIT, 1 2E, R AESIREEFTH Y, MR EE X2, EE,
IEMEHEOB LT, FlE, BeEREEETHY | HBRHEA X0,

[006 9]

¥, HEEEN, EMEMEOEE, MiEmMEOER, ZHaEEOHEK, CAAC—0SD
TEIR, BRSO EED 56, “HEU EEAETHRAE TH - TH K, BABIL, #21E Bk
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L7 IRD 5 6, Whh M EOERE S REMRE, ERdEBMEEET RN 55,
[0070]

IF T, FEREROFEAREO —RBETHACAC (Cloud—Aligned Compo
site) —OSORBERIZOWTIHIAT S,

[0071]

CAC—0S &iE, B, B8Rk E T 55HE2, 0. 5 nmbll k1 0 nmBlF, 4FF
L<it, 1nml b2 nmllF, EXEFOEFEOY A XTRIELIEMEIO —HRTH D, 728,
IR Cit, BB EERICB T, —2b 2 WEFNUEOEBTENMFE L, B THEEAT
LA, 0. 5nmlE1O0OnmBlTF, HELLIE, 1nmlE2 nmllF, FEITFOEHED
YA XCIRAE LTREEE T A 7R, FRi3 Ay T REB WD,

[007 2]

B, B raRiL, DKl b A VU LAETL I EBHE LY, FICA YU A LU
EELZENGELY, Flo, FROIIMAT, TAVI=UL, TIULA Ay NI DA ], A
FUUL NYVTLA KUK vVar, FEUH =L FATZUA Ua=U s,
FYTTF, G070 BUTL XAVL NTZUL FHN, ZOTAT L i~
IV LR ENSRIEN M, EIIEEEN S E TV TH L,

[007 3]

FlZiE, I1n—Ga—ZnB{MIBITHCAC—0S (CAC—0SDHFTHLIn—Ga—Zn
Felbnz, FRPICCAC—TGZOEMFLTH IV, ) &id, AP amb® (LT, TnOx;
(X1TIEHOEDBREWEL) 95, ) . FRFA VU LHEBEBAY LT, ITnx2Zny20
z2 (X2, Y2, BEXUZ21Z0EV b REVELR) L92, ) &, BV LWt LT, Ga
Oxs (X3IFOXVHBREVEH) L35, ) . ERIFVI vLHGHERIY LT, GaxaZny
1024 (X4, Y4, BEOZAF0EVHREVER 75, ) bl HERDEET D2
ETEPA7RERD BEFA 7RO I nOx1. EFLIT I nxeZnye Oz, BERITH 0
L7z (LR, 777 RREB WD, ) ThD,

[007 4]

DED, CAC—OSIE, GaOxsWEMDTHLHEE, Inx2Zny20z2, FIE T nOxy
WBERDTHLHHEE D, BEL TV LM E AT 28I FEERTH L, b, ARMEID
BT, Hl2iE, 1 OEKOTEMICH TS 1 n OJFRTELEN, 52 OFEROITTEMIZKTT 5 1
nDFEFHEHEEIV b RENWZ LA, F 1 OEBIT, F2OEBEELT, I nORENENET
Do

[0075]

B, IGZOWFEHTHY, In, Ga, Zn, BLXUOIZLED 1 >DILEHENHIHFENRH D,
RFEFE LT, InGaOs (ZnO) n1 (m1IIFHERE) . £33 1In v Ga (1-x0) O3
(ZnO) mo (m1=x0=1, mOITEEL) TRINLELEDIEDNRETOND,
[0076]

FReR O E I, BEEEE, 2RaEE, ERIECAACHEEAET S, /BB, CAAC
MG L X, BEO I GZODTF /MDA c il mAZ A L, 732 a — b mIZH W TR AT IER
L= fbimiE ch 5,

[007 7]

11
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—F. CAC—0SE, B8 EkoBEmgic+5, CAC—0S&lE, In, Ga, Zn,
BLOROEELMEERICBNT, —#ICGazTlay 27 /R HRICBERIShDMHEKRE, —
I I n &2 FR & T 5T /7R FHIRICBE SN AHEBE D, FNEFREY A ZRICT X L5 H
LTCWDHERE VD, L7zl >T, CAC—O0OSIZBWTC, i EIIaRMRERTH D,
[0078]

2B, CAC—0OSiE, #MpkoRp s “FEEU FOROBEBHEITZ ERVbD & T5, FlZIE,
I n% TS ETEEE, GakTROETHHE D 2ENLRHMEIL. B ER,

[007 9]

7B, GaOxsHNERD THLHIME, InxeZnysO0z2. FTT n Ox MHERS TH D HHK
Lk, BIRERERDBRETERWEARH L,

[0080]

BB, HIVTLORDVIZ, TAI=ZUL Ay NUDA i, NFT UL RYUTA KUE,
vVay, FEY B = b v =mUs Uha=uh BEVTTY, Ty BT
b, XFTD, NT A BB B TAT L FIE~ T2 LR S H®EN -,
FTEEERE TN TWAEE, CAC—0SiE, —MHICHEBITHELTRY ETHT /R
CBE SN2 E . — I nZ2ERSETHF R HRICBES DB E R, FRFhE
A ZHRIZT DI L TODHERRE VD,

[0081]

CAC—0 SiZ, B ZITERAE BRI L 2SI T, ANy X YIRS E WS A2 &
MTED, Flo, CAC—0OSHEANYZ YL TIETIEERT 2%E, BT AL LT, RIEHET A
(RFEWNIET VT ) | BBEHT A, BIOERZRTAOH N LEIINZWT i — 2 E i3 s
AuvuE kv, 72, BRI T 2 ORIBEIZ T 2BETAOBRELIFR IEEFE L,
B ZNTWER T A DR E 0 %L E3 0% AN, FELIT0%ULET 0% TET D Z L3 rE
Ly,

[008 2]

CAC—0OSZ, X#EHF (XRD:X—ray diffraction) HIEEDOESTH
HZ0ut—of—planellldsd 0,/20 AF vy ZHNTHIELE =2, HEREY—27 2
BRIV WO RAE AT 5. T72bE, XEREYTIE, S, MEEKRDO a —bmEbH., BX
O c A M OBLINIER HALRNZ E DR300 D,

[008 3]

Fm, CAC—0OSiE, 7u—T7ENRN 1 nmOBTHR (/=B IHREBVD, ) 2T
L THELNDBFREYT L =BT, U ZRICHEEOEWEEE (Vo 2w b, 5%V
VT HEBICEB OB RPBIEN S, LR T, BIRETI X —rinb, CAC—0SDOfh
EIEN, PG m, BXOBmARIZBWT, BraEEsEE2'nec (hano—crystal)
WiEEHTHZ LD,

[0084]

Fro, HZE, In—Ga—ZnBEMIIBITS5CAC—0S TiL, = RAF—0HM XSk
(EDX:Energy Dispersive X—ray spectroscopy) &#H
WTEMLIZEDX vy B 7LD, GaOxsHNEMDITHLHELE, ITnx2Zny20z2, F
7IE I nOx1 NEMRZ THLHERE N, REL, BELTWOHEEEFTHZ LBHEHRTE S,

12
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[0085]

CAC—OSE. &R ILENYIIHM LTI CZOAMEIZTRBRLEETHY . 1GZOE
ML RRAIMEEFETS, 2FED, CAC—OSIE, GaOxsRENEMRDTHDIEHE. T nxe
Znyz:0z2, FF I nOx1BEMRSTHDHELE | ICAWTHDEEL, KR EEo LT 5
AT A 7R THLIMEEHRT 5,

[0086]

ZZT, Inx2Zny20z2, FFEF I nOx 1 BERSTHIEBIL, GaOxs R ERERDTH
HEER & bbEG LT, EEMESEVVEIRTH D, DFD, Inx2Zny20z2, FHIFTI nOx 1 BNE
Oy CHDLEEE, FX UTHRHENDZEICED, B EERE L COEEENRET S, L
MoT, IngxeZnysOza. FEI nOx 1 NS THHHEEN, Bk EEhicrs oo R
WRICHATHZ LT, MOBRIRBIE (n) HEBTE S,

[008 7]

—FH. GaOxs e ERTEWSTHLHHIIEL., 1 nx2Zny20z2, FIETI nOx 1 BEMDTTHD
TEI & b L @ﬁﬁﬂmmﬁﬁfhé DFED ., GaOxsz ENERDTH DN, B
PEARPIHMT DL T, V=27 BREMHEIL, RURAAL vF o JUEEZRBTE %,
[0088]

L7 »>T, CAC—0OSEYERT AL ZITHWEEE, GaOxs R SICERT kL, 1
Nx2Zny20z2, FEIE T nOx 1 [SERTHEEME N, HAPIEHTAZ EICXY, mnA
YEW (I on) - BROESWERIRBIE (n) 2RBTLHZ LB TED,

[008 9]

EFlo., CAC—OSEMWIEHEEKT AL 2L, BEENEGV., LEen->T, CAC—0SIEL,
Bz I B R IEE ORERAM B LT LTV D,

[0090]

72, M2 IRTHE L O ORIBHEMIT—FITHY, FIZIE, KH3ATRT LI, BT AR
108D—HOBEMAEM 1 2 3 LEXMICHRE L., FLT A R1 08D FOEME NT Y
AH104DY—=AERIT LA OG EEBRICERELTH LW,

[0091]

FE M3BIRTEIIC, I PRF 104DV —RERITIRLA L D—FEFET A R
108D —FDEMEDHICIN T TVAFZTO09FRITTHLE, FFUVRAFX109%RITAHZ
LT, BIEDODIAI VT ELRICHET A Z N TXx 5, £2, K3 A, X3 BT E /A
BbOHETH LW,

[009 2]

Fo, M3 CIRTEIC, T VAX 105 LHERSNDERR 1 2 4121ZRIE 4 0 BRI
BT HZ N TED, B4 01X, EHEEAM (Vo) OGIR., FF7 U410 4 DEXSF
PEAERGT . BLIOWIET — 24T 28RO —2LU EE2FETHZLNTED,
[009 3]

Fo, AR T LI, BEAN (V=2 ER121, 122) MEETLHR) ICHEYE

BFETH/— MR (B 1 25) 2HBE oMM E LTE RV, K41E, nfTmdlH (n. m

1RO AR ICRBSNAEFELO [n, m] . BEXUn+ 1 TmAlHICEE SNDEE 1
0 [n+1, m] #HHT2KTHD,

13
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[0094]
Bz 10 [n, m] ORTVAFZ10207 = NI, BR125 [n+1] EBRWICHER SO
., BoBR1 25 [n+1] X BEFE10 [n+1, m] DT PVAX101DO7F—FBLIOH
TUVALE 103D NN ERMICER SIS,
[0095]
HFE10 [n+1, m] DrFVAZ10207— M, Bi#g125 [n+2] EEXICHER
END, KURIZL T RN, BER125 [n+2] 1Z4E, HE10 [n+2, m] DT VA
210107 =R BEOFT7PAZ 10307 — MPERHICERESNDS,
[0096]
AFPAO—EHEOEFE L 0 TiX, H1o7r—% (HEA) OEZRALBIOE 207 —% (F—%)
@%%ﬁﬁ@2@@%%ﬁﬁ@@ﬂ%éoEﬁ%i@?w&mﬁﬁéywx%ﬂ%&%énék@
EHMIZBEY A9 2BF BT, —HOBHBEOT —FEXIALOZA I 7L MGFOEFZED
Eﬁi% ARDEA IV THERDLIENTESL, LEBR->T, ZNOOEEEITY TV RAH
DT — NPES SN D — MRELRE T H LN TE S,
[009 7]
EHEM Ty — M MrELEET22 LT, 1HEBCZDEF— MRE3IANOFE 2 RIS TZ &
MTE, MFEOROFEE EIFHZ 03 TED, £, ¥ — N RIANOEEEEKALT 2 Z 23T
&5, Flo, RHERLER T — NERPL 720, HEEBEDBHIT 22 LN TE D,
[0098]
wIZ, K4 RT 47— MRELEV L 2 BEREOEFELR S IR T XA 07T v — bEHWTH
9%, LLFICATH T, BB 1 OOEHEIC L D VY —A RTA NOHDTE5T — X BILOK 2 1%
DT — 5 B HEFRT AA AMIET 2BEOH TH 5,
[0099]
YEEMWER IR\, sEME “HY | IRENMAE L7 TRT, F2, BHFE10 [n, m] I
Lmﬁéiﬁ%“W1”\ﬁ@Tw&%“D1”\@$1o[n+1,m] T L EAE W

27 g T —4% ‘D27 L35, 7 Vel ELTE HIZIF0V., GNDENMEIXRFED
BUVAERWLZ LN TED,

[0100]

Fio, BRI 2 3IEmEMSERG S, B 1 2 9 IIKEM S ERIG S, B 1 2 4

’i%ﬁ%ﬁ<vrﬂ>ﬂ%%&ﬁénfmé_kkﬁéo@%\@Wmi%ﬂﬁﬁn&\:n%
DBENMPFE S TORWHIRH > TH L,

[0101]

RE, T TIHEMOSEL, A EITERICBO T, BIEOERSEIES A 0 U ISR
DM EAITIRE L, Eo, Ry A"V FERHOWEREREICE DEMOZEIE, HiZx v
VH L B AL ERE ORBIKTT 0, SHEAHARICT 2720,/ — RNMOFEHEIL
TSV EICET B,

[0102]
BEZIT 1 BHREZ T 212/ C, BRR 1 2 1124 “W17 M an s,
[0103]

FEZIT 1ICE#R 1 25 [n] OBNME “H” | EBE#HR127 [n] OoFEME “H” LT5&,
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[n, m] IBNWT, FToVAX103038EL, /—FNA [n, m] OBMIE “V,e” &
%, BEEEL, BONEEE (BREEGEME) 21757200ty FMIETH D,

[0104]

Fo, PTUUAZTIO01IBNERL, /—KNM [n, m] (21 21 [m] OBMAREEAE

H, YEEEL, HFE10 [n, m] KBTL2EADEZALEETHY, /— FNM [n, m]
aaﬁ“w1”75>£% AEND, 2, PTUVAXTIO05PEEL, hTFUYVAZ1040DY—
RBEALS “Vyper” 725, LTEB-ST, bTUVAZ 1040888 BIREE - TH, BT A
A1 0 8IFFEH LR,

[0105]
BEZIT 27 GEEZIT 312/ Ty BB 1 2 1101 “W2” e s, i1 221l “D1” M
s sns,
[0106]

REZIT 212EfR 1 25 [n] OBM%E “L” , Ef127 [n] O&EME “H” | BR125 [n
+1] OFME T BEBR127 [n+1] OFME “H” LT5HE, FT70PVAZ 101083
Hi@EE D, ZOREATIE, /= FNM [n, m] ZiX “W17 BMREEESND, £, Fy 04
1062k, “W1—=V,..;" BMRESND,

[0107]

ZFLTC, b PAZ1030NEER, FTLVAX10208EEERY, /—KNA [n, m]
OBAMITERR L 22 [m] OB “D17 &b, Z0LE, FxX0%106&/—KNM [n,
m] OFELIIECE “ (D1 —=V,e) " 7 B /—=FNM [n, m] [ZMMEN5, YiZ@hfEi
HZ10 [n, m] ZBI2MEEBHETHY, /—FNM [n, m] OBMME “W1+ (D1-V

ref) DTS, ZEE, V..? =0ThHNE. /—FKNM [n, m] OEBEMIZ, W1
+D1° 7 B,
[0108]

TDEE, NTUVRAZL104D Y —REMIT Vierd THY, NFVRAFX104DY—RFE

PEMNZELIZREET, /—FNM [n, m] (ZBEM “W1+D1" 7 2EBXALI ERTES,
[0109]

Fo, EHFE [n+1, m] ZBNT, FFrPVAZ10308EEL, /—KNA [n+1, m] ®

BALE “Vieers 725, MUEEWEL BOMEEME (BREHEGEME) 217572000 &y MNEIE

Thb,

[0110]

Frm, FIUVAZ1L0LIEEL, /—FNM [n+1, m] ([CEE121 [m] OBMAEE
AEND, BHEMEEL EFE10 [n+1, m] KBITDZEADEZALHETHY, /— KNM
[n+1, m]{ ﬁﬁ“wz”ﬂis AFEND, Flo, R VAZ106REEL, T VA
H104D—=REMDB “Viet” &2, LERST, FTUTVAX 10 AMBEBRRKEL - T
He BT SR 0 8IEIEL 720,

[0111]
BEZIT 3 BHEZ T 41X/, C, Bl 1 2 2121 “D 27 Mg ansd,
[0112]

REZ T 312kl 1 27 [n] OBMA “L7  BE#R125 [n+1] OFME “L7 | ERE127
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[n+1] OFME “O” | BEHR125 [n+2] OFME “H” £F5&, HWFE10 [n, m]
ZBWT, R PAX10503FFEMERY, /—FKNM [n, m] OBBMICECTRI VA
1 04ADnBFNETAA R 10 8ITERMNTIL, FIET A R1 0 8DFNT 5,

[0113]

FHLOEFELIO [n+1, m] IZBWTC, T PVAX1030FEER, NIV AF 10 20HE
WL, /—FNA [n+1, m] OBMIIERL 22 [m] OB “D2” &b, ZOLX,
Xy NUZ106&L/—RNM [n+1, m] OFELRIETE “(D2—=V.,e¢) 7 B/—R
NM [n+ 1, m] [ZfN&Ens, YEEETEFZLO [n+1, m] KBTLIMEEBMETHD .

J—RFNM [n+1, m] OFBMIT W2+ (D2—V,.:) 7 &hn, Z0E:x, “V,..¢
=0ThhiE. /—FNM [n+ 1, m] OBfIET. “W2+D2° 7 Lpsn,
[0114]

TDEE, NTUVRAZL104DY—REMIT Vel THY, NFVRAX104DY—RE
MWL ELIIREET, /—FNM [n+1, m] I8N “W1+D2 7 #EBXALIENTE S,
[0115]
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LA TN BRI, BB A TH O | HEFARGES /NS, E Bl
AT THLEVOTI VTR AREL 25700, SV AL > Tl &R SN DHF
BIEEA T2 2 LN TE, (PR TRERTORSRREEO RN R MR LR T 2 2 LA T
%,
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[0186]

Flo, A=Y 40 35 THERBL BNy F o 7952 L TROLNDIBRD AN—HTHY |
FB1IOBEMEA4030LE20FEMEA4031 LR (BLFy ) ZHETLEZDICERITH
N5, BRBEIRO A=V E2FHNTHTH LW,

[0187]

Flo, BESLT, 79y r< M7 (B | EAE (W7 —740%) | REEHM . AL
FHZEGBA . RABH LR 70 & 0N ORFEM) 72 EE2FEEZR T TH L, B 2E, RYEEAR
BIOMAAEERIZ X DHREEANTE L, Fo, SBEE LTy 7T A4 b, A FTA 2
EErRHWTH IV, £, ERenNy 794 FBXOY A RI A4 LT, v 72 LEDREEH
WTH LW,

[0188]

K15 AIRTHRREETIT, E2OEM4006F2OEMEA403 1O, HXEAL13
2, HE4 131, EE41 3 3BFITLNTND,

[0189]

EHEE L THWAZ LOTEXDMBIE LT, =R T Ty r, FELTITv7 . &8, &
fgfvin, EEOESBBRY OERE LY ELESILWEN T oD, BB, BIEMEE BT
BFEThoThbiWl, @R COBBMEIOEKE TH-> T L, o, EXEIC, FaEicHN
LB E G TREOBEREA VWL 2 L6 TE 5, flZIE, HOADNEZRT HEERBICHWLH
Baatel s oo 2BRT 5ECBICHNOHMEZ2 G E OMBRSEEZ VWD Z LN T
X5, AtElitEomMiEbatT 52 LT, BEA AL TEX 2130 TREEZ L TE 5
DAIFE LW,

[0190]

ERBIZHAWD Z L DOTEDMBLE LT, @BME BHEMEL, BEBHE TR & -k
MEZR ERFT NS, EXEBIOERREIL, HlE, A0 7Yy MEREEZAWTERT S
ZEWTED,

[0191]

Flo, M1 5A, M1 5BITRTRRERIT, MaE4111LEREA104567T 5. ERE
411 1BXCHERZEA4104 L LT, Ml cRERE2ZR LIS WEREEZ WD, EFE4 11
1&%@%4104?%?y9x&®¥§%%%%@_k?\%%ﬂ%@ﬁ%%@@ﬂ%%@:k
MTED,

[0192]

Flr, BREBICGENDOIRRTAA AL LTENET A RAEZHNDZ ENRTED, BT A A
LT, BIZIE, =L b Ixy e ARFIHTHE LT AN RAEHEATHZ ENTE S,

E L7 A A%, —XOBBOMICEAMEO(EWEEGTE (TELE] LbnWi, ) 267 5,

—XIOBBMIC, ELTAAAOLEXVWVMEEELY b RXWEMEFELSED L. ELBICEHIE
7 B EAREAS N, BRALSEFRSEASNDS, FASHEE L ELUZE LBIZBWTH
e L. ELBICEENDRIMEOIEDHFHNT D,

[0193]

ELTFNA AL LT, FlziE, ABELT A RAETTBBE LT AL AZHNDZ ENTE D,
B, FEAMEHAL G LEREH NS LED (w4 72 LED%2ET) 2HNWHZEHTES,
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[0194]

FHWE L7 A AL, BEXZHNTA2Z&ICED, —FHFOEMMNLE T, MG OEMmN G EFLBE
NENELBICEASIND, 2L T, #RbF ¥ V7T (BEFBIOCEL) BHEESETLIZEICLD,
FAMEOG LG D HEDR B A TR L, Z OBhELIREED L ERIBIC R 5 BRI Y s A b AW 358
T D, TOXEIRAT=ZALNG, ZOXDBRFENT ANA AL, BRBEOFENT SA R LI
N5,

[0195]

2%, ELBEIX, BEEOAEHUSMT, ELAFEAEOBRNE, EfABEEORWCHE, BT
2y 7B BTEEEO®OCWE, BETEAEOBVWE, A RN —FHOWE (B

MR L ONEALIEER mVE) R EE A LT TH KW,

[0196]

ELRgiE, 28 (AEREELEL) | B5E, ARG, A7 Py ME BAEREDHIE
T T A2 ENTES,

[0197]

HBELT A R X, FOFRFEHRICEID ., SHEEBE L7 1 XA L EEABEEE L7 A AL
IS D, DHAVERE L7 3 2, BIMBORLF 21 AR S gE s f

THLDTHY, BHAND=ZALT KWL T 727 7 —WNEFIHT L R ——T 727X

—HEAMREETH D, EEMEE L7 N 23, BEBEHERB CAIAL, SLIENE

BB TERATMETH D . BIA D = A LTERBA 4 DN BEFEBREZFIHT 5 RERFE L TH
Lo B, 2T, BT AL AL LTHBE LT3 2% AW CHAT 5,

[0198]

T A ZFFEERD HT72Dicdb 2 &b —HOEMO—FREATHIUT LV, FL T,

HEREIZ T DA B ROENT A ARIER L, SRR E TR O ST D H5 bk

A (Fy 7= viay) #ESL, ERAOEOIHEEEZTRD BT FTrAE (R hazI vy
7 V) FRERR, WE2LRENEZIRY B mEHE (Fa271mIvyiay) fEOFHIET A AN
BHY . COFHREEDTHINT A ALBEHAT L2 LN TE D,

[0199]

B 15BIE, RnTAARE LTHENET A AEH s FRTRERE (TELRFEE] 20
D0 ) D—HITHL, BERTAAATHLIFHNT NAA451 3%, B2 1 5T b
TUVAZA4010 EBRNTERL TS, REBRET ASAA45 1 30T, F1 0EHRE
4030, ¥XE4511, F20EMEL 03 1 OFEBEMKIETH D, :@%%’@Eén@mo

LT NA A4 51 30D HTIOFH R EICHELET, BT/ N1 2451 3 ORI

BRZHZENTED,

[0200]

FREEA 5 1 0%, AMMERAMEL E IR EREBA B2 IO TIERCT 5, RRZEBOGMEOBITER B2

A, B10EMRE4 030 RICBAEEER L, 2O OO EL: L7 th3E 2 R > TR
SNDEREE 2D X DITTERT D EDBAFELY,

[0201]

IR A4 5 1 1%, BEOBTHR I TWTH, EHEOBPEE IS LIl EIh T\ Th
EHHLTH L,
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[0202]

FEHTNARA451 30FNAIT, B4 51 1 E2ERTHHBHCE > T, B, K, B &F. ¥
Ty, wEBUH ERREREETHIENTED,

[020 3]

N7 —RpEFEBTLHEE LT, BLANHBROFRIET A 2451 3 LEMBEHEAGDE
THTH Hik s, BEBICENLOORRLFENTNA R4 51 3E2RITLFENDD, BiFEOHTIE
BBOFHEL O BEEEREV., —, BEOHFETIE, fMiFEOHELI bAMEOR VLA E
BFHZ LN TED, BEDOFEIMAT, BT AL A45 13X~ 72Fy 0T 4 MEEAE
THZEILEVEMELXLIIEDD I LENTED,

[0204]

¥, BENEAS51 11T, BEFFy MR EoBEREMEALTHTH Iy, #lziE, &Ry b
ZFENBICHND Z & T, M EE LTHRESEL 2L TES,

[0205]

FENTNAA45 1 3ITEEFE, KR, Ky, ZBIERFBEFVPEALRZVWEIIIC, F20EME40
31BIVWREEA45 10 BICHR#ERAFALTH LW, Ri#EE LCix, &V ar, 2@k
YUary, BETAI=Tv A, BT AI =T A BIEEET VI =T L BT LI =T A
DLC (Diamond Like Carbon) REEEHRTLZZENTES, T, H1D
HEHKA4001, FE2OER4006, BEORY—A44 00 5285 CTEIE Sz 22T EA
45 14ABRITONEBHINTHD, 20X, ARICESNRVE D ICKEERE <, B A
DHENMEET (v (B G 7 4 Vb, SIMREELIIE 7 1 L L 55) ATy
Vo7 (HEHAN) THZERGELN,

[0206]

FeHAM 45 14L& L TEHERST AT U7 EORERRLUEOMIZ, SIMRE LG E 72 122 L
BIEEZRHWAZENTE, PVC (KRVE=A2ruaJi4K) , 7Z7ULRENE AVAI R, =K
XURBIE, YU a—rRE. PVB (RUE=AL7FI50) FHIZEVA (=mFL =17
7 =) REEFMNWDLZLNTES, o, REM A5 1 4ICEBADZTENLTHNTH LU,
[0207]

=AM A 005F, HTATY v NeOH T AMER, ZIRIESILORHE: & OFIR Tk
TR, L MO BIE, BREYEOBIE R EOBIEM I Z WL Z LR TE D, El v
—AH 4 0 0 SITHMAINEZENTHTH LW,

[0208]

Fio, BETHNIL, T A AOFHE IR, £ ZAFER FERFEMREET) | AL
FEZEMR (A48, A/ 2HK) . BT =T 4 VF R EOHFT 4V AEFEEZRITTH LW, F7z2,
R YEAR 72 i RIS BCRBE IR 2 3% ) C b KW, Bl 20E, EEO MM L0 RKEHEA TR L.
ML IAB IR CE BT o F VLT E T Z LR TX 5,

[0209]

Flo, BT ANAREvA 70Xy BT G LT52 LT, BHEOEVIEERY HTZ L3 T
XD, Flh, vA 70Xy BT A MELNT T 4 NV EERAGDEDL T LT, B IALIMERL .
FOREG OGRS E @D H 2 LR TE B,

[0210]
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FRT N, ACBELXZHINT 251 OBHBERLIOFE 2 0EWRE (EREME, LEEME, M
BRERE LB D) ICBWTE, B TR m, EBEESET S5, B X OEmRED
PR = UIEIEIZ K o TN, ARSI T i kv,

[0211]

B1OEBEMBA4030, FE2OBEMEA 03 1%, BIbF L TAT U EEDLA VT LRI, B
b2 o TAF o EBERA VU LTSRS, BT X R VU LB, A VT L
felvdn, BT & o EB G U LB, A Ty AT Y. Bk A FEERIML A
VYU LB E OB AT D EEMM B VWD Z LR TE S,

[0212]

Fh, B1OEWEB4030, F2OEME403 114727y (W) . £V TS5 (Mo)
Uha=gh (Zr) o ANT7=UhA (HE) ANFYDLA (V) =47 (Nb) , Zo&1L (T
a) . 7rh (Cr) , @2k (Co) . =uH b (Ni) [ F42 (Ti) ., A& (Pt) .
TAI=vns (Al) | 8l (Cu) . R (Ag) ZREDERE. Fixzobe,. b LIFZOLRE
A s~ LR AW TBRT 5 2 N TE S,

[021 3]

Fo, B1OBWMEA4030, FE2OEMEA40312 LT, BEMESEST @EHRY~—L%
W) EETEEMHEEHCTIER T A Z N TExS, EEMESSTELTE, Whwd = &
THEREEER D TEFHVNDZENRTES, FIZE, R T=U B LLIXZ0FER, AU
A=A E L AEFEOFEER, RV FA 7B LAXZOFER, £k, 7=V, Er—1EB
FOFFT7 =D 2FU LN LR 5 LBEGURE L IZLOFERLRERHITEND,

[0214]

Flo, NI UVRAFIRHER R EIC X VBE ISR\, BEENE R ORERIK AR IT D
TEDFE L, RERRIL, FIERIERTEROCTHAT 2 2 & FE L,

[0215]

B, K1 6IRT IS, NI VREIRF Yy RUANE S FICERLEREETH XD R A
oy 7MEEE LTS I, BIZIE, BEIRRAMNT D 7o VAF401 1BIUP NI VR
402 2%EATHETIVUE, FEBGORREBLT L2 LN TED, o, BREKEEET D
N7 PAZ4010, R0V AZ4023, ¥y 30740200 ER—EHTHERDHEEE
BT 5L ICEETIVER N ROMBELM LT 208 TE 5, 2B, K16 TIEXKL 5 AR
AT HRmBTREBICAY v ZHEZSH L2 L TnWD 03, K1 5 BIZRT E LRAEEIDS
ALTH &,

[0216]

F7o, WHEERICIBNT, BRI TG L CB o s BB A V5 - LT, Hi#E
NONOFRRE SO D Z LR TE, FENICHARLZM LI L5213 TED, fEB, OS 7
YURZE WL EITERE BN AT S0, SHICHAARESOL LN TED, &
ok, NIV URFEEZRAL y IHEEE LRWGEEICBNTHANTHS,

[0217]

Flo. RMTTEE ERBCEEB AL GDOE CTERREEEAMER L TH XV,

[0218]

B I FORE O], FIFFREORSICEE S5, BIEEIIERT A ARG
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TOHHWREEL AT D, BIEEIZ Ny 7 T4 NEBESZ LN TE D,

[0219]

T, FEOREEEIT, ACREIT Y — MROBE (BEXRE bWH) & BRLHB0ONERETD
BEOFENT NAZAEHTHZLNTED, HEFENT A A LB ON T FIC R ET 5 &
EDEEMAIE 2> HNER LA FET L Z LN TE L, B AZ R T o8 Oty UL
BV H) EALTED, 2Tk BREEIIRR ARV OB E S —ICBAT 5 2 i
TE D, EiX, BEHARITT, HEOE FICHNEBEARET DMk LT LU,
[0220]

FOLEEEIL, R (R) | B (G) . Hf (B) O3RADENT A RAEHFTHZ ENGEL,
SoIa®E (W) ORIETFT AL AZFLTHTHEN, ZROLRNETAARE LTRENELA A —F
(LED:Light Emitting Diode) ZHWAIZIENIFELYV,

[0221]

DT, BT AL AL, FOFRNAT MAOPfE2E (FWHM: Full Width a
t Half Maximum) 25, 50nmlF, HELIF40nmllF, XVFELLIIES
OnmBLF, EHIFELLIFZ20nm FTHL, BOTEMEOSVEAT A A THLZ &
DIFE L, 2B, BEALT MLV EEEL, DASTEhSWEE LA, #2iE1 nmlh
EETH2ENTED, ZHICED, BT —FOREIT OB, AFEMERR W R IR EIT O
ZEWTED,

[0222]

Fo, REDFENT A AL, WAL FLOE—7HEND, 6 25nmllE650nmllFD
HEANINET HRZFEHCNDLZEDBFE L, £, FEOFET A A, BHAT LD
E—ZEENR, 515 nmllES40nmll FOMBAMINET L2FFE2HNDLZ ERMFE L,
FHEORNT A AL, FBIHEALT MAOE—Z7HENR, 445 nmbl 47 0nmPl FOHEN
IALET DR TEAND Z EBREFE L,

[0223]

FOREEIT, SEOFENT AA AZIERFIRIED L, 2N & A ST CHEZEAFE L, i
FRNEREIEICE ST T —FREITH 2 N TE D, BB kL, 74—V Ry —Fr vy
YIUEREN & HFES T E R TE B,

[0224]

T g Ry Uy VEREN TR, BEC R T R AR TR T A I N TE S, E, LM
BB AR THIENTE DS, E LRBE S EEZAGND Z LT, 1 DOEBFEAEMORRD
EOREFE THERT 20BN R, 1 2OBFOFNNFERE (FohZrmiE, BosEind)
ERELTEDLED, IAWEREITHIZENTEX S, IHIC, MBI T —T 4 NVEERT DM
ERRWe, BROBRFELZMA LIELZLHTE, SLICHLIWRRETHIZENTESL, F
7o, TERTRAMITE, (Ao X P2 RBT 52 &N TE S,

[0225]

B17A, ®17BiX, 74—V R—07 2y VERE))S W BE 72 R~ 2518 O W S X 0 — 51 T &
%, WHFREBOE 1 OEKR4 00 1AICIZR G BHAORENNATEER Ny 7 T4 b=y bR
RIToND, B, T4 U= vy VBRI TClE, RGBEAAORFSEIFHILTERERBLT S
T, BT —T 4 NNFFIARELERD,
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[0226]

M1 7ART ANy 7T 4 2=y b4340alt, BFEOHE FICIEEK4 35 2% L THERET
NAAABA2PEEERT ONT MR TH D, JEBMRA 35 21, BT A 2434201651
DEMA 0 0 TANCH I SN AIER L, R HNOBE LY — (LT 2#ec2 655, FBAT
NA A4 342 ELPEHH4 352 DM, BEIE U TREREZR T TH L., Eo, JEHEUK
435 2 RETHIUTH T < TH XV, Fio, #XE4 1 3 25FOMRE LTH R,
[0227]

Ny T4 b=y h4340ald, BETANARA4342%2BHIDZLNTEDLED, B
DHWERRNBAREE I h, FElo, BRI RETH Y, BT N, 24 342 DNDOHFEEERNC
SWHIEN B D, B, BEISUTHELET AL 2434 210 EBADOL L 24 344%F13T
i,

[0228]

B17BICRT ANy 754 b=y F4340Dbik, BHED FK%%W4352%ﬁLT%%W
43410 RTONIMERTHSD, BIMHR4A 34 1 OEERITIIFENET NA A4 3 4 2 W EHERT
N5, B4 34 11, JEHAIK4 35 2 SR AR L, & Lss A % m&%%
CTHGEL L CHEB 4 3 5 2D HMICHNTHZ N TE S,

[0229]
FIETANAA43421%, TV MNERA3ATIEETHZENTED, 2B, K17 BT,
RGBEBDINT NA A4 34 2P3ELDEIICKRLTWAR, BITHAIICR G BAGBOIREN
FRAA4ZA2PUSEIICEBETHZ L L TES, £, B4 34 1IZBWT, EFTA
A A4 342 &IFCHUIORIEIZ X, AT 2B 4 3 4 82T TH LV,

[0230]

Ny T4 hz=y h4340biE, BT ANAA4342%0R<THIENRTEHDH, K=
A SO EFTHZENTED,

[0231]

Flo, T ANA AT, EHGELBNR AL T A A% AW TS Jv, RGBT 31 A & LT,
Wb & @B TOEEGMEI AR T 2R TEAVDSZ ENGE L, #lxi \%ﬁ%ﬁﬁﬂﬁﬁ?ﬂ4
AEMNDZENRTED, EZ, @uf2ry bV =78 (PNLC (Pol

twork Liquid Crystal)) ZFEHNTHIu,

[0232]

SRR G T A AL, — R OB TR ENDBAEE D 3 Wt F v N T — 7 S P ISR 03 3%
JENTHEETH D, WREEBICHAWDHMEIE LTI, BIZER~T 4 v 7l ERAWD Z LN T
L, Fio, BEERE U CIIOREEBHEEZ VWD 2 LN TE 5, e bsiigix. FlxiE, 7o U L—
f, AZ 7V L— R pEFOBREREE/ v—, V77 ULb—K MNITZYUL—h, UAZITY L —
F, NURAZZYL— R e lORERET /) ~v—, T, TNLERASELEAHEEDE AV
HIZEWTED,

[0233]

JEBGELAR a7 A ALK B O JEITR O R FH AR L, XEZwEITHEL S 2 2 LIk
DFREATH, Elo, MRS L EITROBRFHEEZE L THTH LW, EBELENE ST 31 AZHIN
ENDEEINE > TR TR —EFICESIT 5 & & S & BIRE O BITROEN N < 72

ymer Ne
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LFMMFEAEL, YA AICH > TAFT 2 TS THELS NS Z & < &ZWT 5. Lizdio
T, HHGEIE LT A ZTE A BITEAR R s S, —FH T, HNs5EE

T TR FDBEINIA T o F Ll D L& WRaHED L BHEE O mﬁ¥®%ﬂﬁ%@%kﬁitﬁ
W2, AFT BRI CEEL S A, L o O EEELANE TN A A TARRO S A R
DT ARBHOIRREL 725,

[0234]

M18AIX, M1 7ADFREEDHELT /NAA401 3%2NBEAELT ANA 2401 6(C@EX
W2 TR ThH D, SEEANESL T A A4 0 1 6 1%, B L OB 26T 26884 00
9, F1OEMEA4030., RO6CTH2OEMEA403152HFT5H, 74—V R —rriyi
BRENCRT 28R IT, K1 7ALFEUTHLH, HHEIES T N1 240 1 6 & HWD561E.
Bor R S OB AE L 25, 728, A~4—14 0 3 5 TERIROFRETRIRL TV D8, Ak
THoTH IV,

[0235]

M18Bik. M1 7BOFREEDHELT /NA A4 01 3%NEAELT ANAA4016(CEX
PAZ TR TH D, K1 8 BOME TIE, MBEKSET N4 240 1 6ICEELHIML 2L &
It EEB L, BEZENLE & S ICEABELESE 55— FCTEET 2R T2 2 L83 FFE L,
WHRR LT 52 LT, J—</LRIE (R d SRR CHEWARFREE L T2 LT
Z. ZOHEIE, BEBELIELEERIT T L EICH T —RARETH LN TED,

[0236]

1 8 BILRTRREBOEMHAZK 1 9ATIEM 1 IEICRT, ok, K1 9ATNERT 9EIC
BWTL, R kOO, M1 8 BO—HEFEEZ MW, MOBERELENTHRLTND,
[0237]

19AIE, FB1DOHENRKAL 00 118N E LT@%%’*%%@‘%%EET‘%% B1OEM4001
OAMADEIZIEL, MR AT TH LV, M TIE, ERE BIEFRIT 2 BE R e 2D T
W, G A NIRRT 5 Z LN TE D, s”cf:\ MBI LD DRE S R R blcd, 3ok
TNRARAA 342 TLNENRRFIATHZENTE D,

[0238]

X1 9Bix, HEE400 9DMEHEFENLAE AT HHMETHL, HEHA4009LE20E
ﬁ4006k®ﬁﬁ\kiU@AE4OO9kM1®%ﬁ4OO1k®ﬁﬁf®éﬁﬁ%ﬂﬁb
FEHEIR ST A AN EA T T 2203 T& 5, EE8E 4 00 9OBIEEICIE, H1
DOFERA001BLVE2OENRL 006 L0 LEITRARKEOMEEZHND,

[0239]

B, FNTAARA3423FFRFEEO—ILIERTLHET TR, K1 9 CITAT XD ITxmd

D TANCERITTTH LV, &5, ClERIFMUICET TS KW, BT AL A4 3425850
VT HZ LT, KOBEEZMO N TEX, REEOERT AL AL THIENTED,
[0240]

1 9DIX, BT ANARA4342008HENDENIT—4345%0 L THRREBICERS

NOMETH D, UREMAIC X RREBIC - EOHENS OENEZITORT R D720, SRR
SESFNERD Z LI TE D,
[0241]
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19K, #AE4009 LICE4003BLE40040EEE2ETHHERTHD, B4 0
03BLWEA0040—HIFIHTAEMREOXFETH Y | MG IR, G8EEO=—7
A TEELR T AN ETERTHZENTES, HAE400 9DBIEEICIZ, 4004
I LEITRPRE VMBI EZAND, £, B40041213E400 350 LEITERDRKE DR

EHWD,

[024 2]

@Aﬁ4oo9kﬁ4oo4k®ﬁ x— oﬁ@ﬁﬁﬁﬁmén B4004LE4003EDR
FEZOoBORmAIEHRIND, EARICED . — D HORE TS ST 0 KTk s =

Oﬁ@ﬁﬁfiﬁﬁéﬁ\@%@4009LE?_EﬁT%éOLkﬂof\%%?ﬂ4x434
2T DA GRBLFAT L ERTE S,

[024 3]

2B, K1 8BRBLUM1 9ANEK T 9 EIZRBIT AT, EWICHMAGT I ENTES,
[0244]

AREROIZREIL, MOEROIERER L OFEmMGNCFLE LML & M EMA GO TERT 2 2 &2
E‘[Hb?iﬁ)éo

[0245]

(EREDOTEHE 3)

AEMOIERETIL, FREEMOERIR LIS N U URAFICEEWMZ THWDLZ LDOTEL T
VYA D—FNZOWT, KmmE AW 5,

[0246]

AFEHO DI REEIL, R F— IO NFo P20, by A= NINT DR
EORA RERED N T v VA ERWTERT A2 LR TX 5, LoT, BEFORET A L ichD
WO, HHTLERBOMEIC N T o VA IIEEERGICEEIRZI DI LN TED,

[0247]

(R L7 — ML NT DA H]

M20A1IX, RhLF—MNIDOD RN PRAIZO—FETHLT ¥ RNMRENDO NT V24810
DOF ¥ FNVEHFHOBER THS, M20A1ICBWNT, FTUoVAZS8 1 0FEKRT 71 EE
ENTWD, £lo, P70 PAX8100F, BR7 71 RICikE 77 2% L TERT 46 %
BT %, £/, ER746 LiCifE7 262N L CHERET425067T 5, BR7 461357 —
NEME L THIETE S, BB 7 2 6137 — MiEBE L TIETE 5,

[0248]

Elo, PEEET A 20F vy RAEAER EICHEREE T 412695, o, FEKEBT7420—
EEBELT, MifxE 726 RICEBT7 44 aBLOEH7T44b526T 5, BWR7 44 ald, V—
AEMETAI R LA VEMO—FHE L THIETE S, BR744bi%, V—AEMELITINLA
BROMG & U THEETE S, M7 44a0—8, BLXOEMR744bo—5iE, #&E7 41
Rl En S,

[0249]

B 7 4113, Ty E LTHBRETES, Fy RVl ER IR 74 128175
ZET, EBBTA44aBIUEMT 44 bDOHRIHCALDFERET 4 20BHELSZ LB T
X2, LoT, BWB744aBLUOEMT 44 Db DOKRKHC, YEBIKE 7 4 2 DF v X VIEREE
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MWTyF o TI3ND RS ENRTED, AEHAO BRI INIE, BXFFEORIR T
VAL EEBTHI ENTX DL,

[0250]

Fl, P UAZE810E, BT 44a, BR7T44bBIOHZET 41 RiIciEET 2 8
AL, MEET7 280 HIckEET 294675,

[0251]

HOEIRIE 7 4 2 IS b B8R AE R CDGE, BT 44 aBLOEBT7T 44 b0, b7l b
WK 7 4 2 LT AN, FEKEBT 4 20 bMELE N, MEXEBEEELSELZ L
DRIREZRM LA - D Z &3P E Ly, 8RS 7 4 2 FOBRFERE N A Uikl s+ U 7RE
MEEINL . UEEBIEn B L, n B (n "6HiKk) &725, Ledio T, YUiZiEBlL Y — A H
BEIT R LA R E U THBRET 2 2 &N TX 5, EERE 7 4 2 B e EEEs 0254,
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INTERNATIONAL SEARCH REPORT International application No.
PCT/IB2019/059206

A. CLASSIFICATION OF SUBJECT MATTER

G09G 3/20(2006.01)1i; GO9G 3/3233(2016.01)i; GO09G 3/3275(2016.01)1i; GOSG
3/36(2006.01)1

FI: GO09G3/20 624B; G09G3/20 623H; G09G3/20 623B; G09G3/20 611A; G09G3/20
621H; G09G3/20 623C; G09G3/36; G09G3/3275; G09G3/3233

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

G09C3/00-3/38

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

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2020
Registered utility model specifications of Japan 1996-2020
Published registered utility model applications of Japan 1994-2020

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.

Y JPp 2017-27012 A (JAPAN DISPLAY INC.) 02.02.2017 1-4, 11
(2017-02-02) paragraphs [0011]-[0028], fig. 1-2E

Y JP 2012-185328 A (SONY CORP.) 27.09.2012 (2012-09- 1-4, 11
27) paragraphs [0026]-[0057], fig. 1-7

Y JP 2007-140496 A (SEMICONDUCTOR ENERGY LABORATORY 1-4, 11
CO., LTD.) 07.06.2007 (2007-06-07) paragraphs
[0002]-[0008], [0028]-[0044]1, fig. 1-2, 6

A Us 2012/0188290 Al (PARK Dong—-Wook, and others) 1-4, 11
26.07.2012 (2012-07-26) whole document

I:' Further documents are listed in the continuation of Box C. & See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“B” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
citeq to establish the _ppblication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
29 January 2020 (29.01.2020) 10 February 2020 (10.02.2020)
Name and mailing address of the ISA/ Authorized officer
Japan Patent Office
3-4-3, Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915, Japan Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)
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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. |:| 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. |:| 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. |:| 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. |:| 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. & 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.: 1-4, 11

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

payment of a protest fee.

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

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Information on patent family members PCT/IB2019/059206
Patent Documents Publication Date Patent Family Publication Date
referred in the
Report
JP 2017-27012 A 02 Feb. 2017 Us 2017/0025080 Al

paragraphs [0034]-
[0058], fig. 1-2E

JP 2012-185328 A 27 Sep. 2012 Us 2012/0223978 Al
paragraphs [0047]-
[0078], fig. 1-7
CN 102654979 A

JP 2007-140496 A 07 Jun. 2007 Us 2007/0090385 Al
paragraphs [0004]-
[0011], [00Q041]1-
[0057], fig. 1-2,
6
EP 1777822 A2
KR 10-2007-0043650
A
CN 1953179 A

Us 2012/0188290 A1 26 Jul. 2012 KR 10-2012-0084967
A
whole document

Form PCT/ISA/210 (patent family annex) (January 2015)
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<Continuation of Box No. III>
The claims are classified into the following two inventions.

(Invention 1) Claims 1-4 and 11

Claims 1-4 and 11 have the special technical feature in which “the same
power supply voltage 1is supplied to a shift register circuit and .. an
amplifier circuit”. Thus, claims 1-4 and 11 are classified as invention 1.

(Invention 2) Claims 5-10

Claims 5-10 share, with claim 1 classified as invention 1, a common
technical feature of a “display device having a driver circuit and a pixel
circuit, wherein the driver circuit has a shift register circuit and an
amplifier circuit, and the pixel circuit has a function of generating third
data by adding up first data and second data output from the amplifier
circuit”. However, this technical feature does not make a contribution over
the prior art in light of the disclosure of document 1, and is thus not
considered to be a special technical feature. Furthermore, these inventions
share no other identical or corresponding special technical features.

Furthermore, c¢laims 5-10 are not dependent on claim 1. Furthermore,
claims 5-10 are not substantially identical or equivalent to any of the
claims classified as invention 1.

Therefore, claims 5-10 cannot be classified as invention 1.

Claims 5-10 have a special technical feature in which a “shift register
circuit has a first transistor, .. an amplifier «c¢ircuit has a second
transistor, wherein when the thickness of a gate insulating film of one of
the first transistor and the second transistor falls within the range of 'a’,
the thickness of the gate insulating film of the other transistor falls
within the range of from 0.%9a to 1.l1la”. Thus, claims 5-10 are classified as
invention 2.

Form PCT/ISA/210 (extra sheet) (January 2015)
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