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L — RN CERAF , JARREAE T, ARG BHAR  BAAR DL K & B AT T IA BHAR T IR S AR 2
MR — B ORGE B E ORI ERME A ROGE, TR &tk 62 % BAEFTIA B R A
FridE— W BRI E 0], iR — BB ROLE R EATR S ROLE SRS —iEaR
RN

BTk 28 1 R 6 2 AR AR, Bk 55— €0 RO )2 AT 55 5 (0 Rk 2 R i Hodp
—MEFEE AR R, FH—NEFEVE R AR AR 2 T 5 4 BRA R W € AR RE AE IR
AL

BT IR W 8 FAB0E JE AR 2 R 45 2 LU ] 5 T AR 15 2R LU I T~ 3 A (1 45 = L 41

2. R4 BRI ZE R TR A B S 1, FRREAE T, Brid A MR S d i B 4E 2
f e B BRI E SR E BB R NEZ MU R E—E Rt ES
Frid 88 Wt RO 21

3R BRI ZL R FTR A B S , FARFAEAE T, BT IR W (2 FA B0 3R 2 e B,
TR & D —Fh

WY WE =W AR IR L MR 2 fT AR ) DR R IR IR R JRIE Y R VIO V3R VR

4 R AR EL R TR A WL G844, FHAFAEAE T, BT iR W (2 30 138 2 e kLY
B RR A =R AR g 2 /N T0.15eV,

5. MR BRI EL R AT IR A MR A, FARFAEAE T, BT IR W (8 F IO 3R 2 e R HY
FECR LI I K A450nm~470nm.

6 . R4 AR EE SR 5 Bk A WL S8, FLAFAEAE T, BT IR W (2 300 B3R 2 e B,
T %mﬁl

X— Horj1, X3C. 0. S NEKSi «

7@%&%ykﬁﬁI%ﬁﬂkﬁ%ﬁfm%ﬁf?ﬁ%HW@%&éiﬁxﬁﬁﬂﬁ
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8. MR Z R LTk A AL CE A, KA IEAE T, rid im RO AR S B4
S S 7 TSR ot i il

9. MRIEBRNZ RSPk AN OGS, HARrEAE T, Frdk 20 e 6 B AR G 4
THUERED 2. 9eV~3eV, ftfm O 7 FHUIEREH H5eV~5.8eV,

10 FRIEAUH ER 8Pk A AL A A AT, HAFHEAE T, ik & (i A R B AR
BFHPUIEREL N2 . 5eV~3eV, i im O - FHUIERE L AbeV~6eV,

L1 R AR ZR LTk A LA, HAFHEAE T, BT ik W8 € S A B B AR
T TEUIERER 2. 8eV~3eV, s ik 7 FHUIEREJL 5. 5eV~6eV,

12 MRABERCR R LT R AN G, R/ T, ik AL OGS HE 2 A
L85 2 2 A2 AR i 2

Frid i &2 R BRI S rid s R R 2 A riR stk 2 SRR 58—
Wt ROGIE Z A LA KR S — R RO Z 5 Pk 88 W5 U R G Z 2 18], BTk 23 XL 4 J2 %
BAEFTR S WO ROGE SRR B IR 5 RO E SR — WA ROLEZ
[ DL S BTk 85— Wt RO R S5 Fnid B R0 )= 2 [A]

13 MRABE RN R LT IR KA N R, R AE T, FE TR 58— W L ROG Z BT A
8RR, BT RIS IR R OGA BT S I TR A b 15% ~35% 6

14 MR AR ZR 2T IR A AR I AY , FRrAEAE T, P W 47 7 AR JZ AE 52 0T ik [
R ) — 42 A7 p B R RN/ BRAE SE I BT I8 BHAR 16— 45 22 A n A4 L, B ik v A 7 A2 2 (1)
J& JZ N 10nm~50nm,

15 W AR ER VAR R G WL G2 AF , HAREAE T, fridp B A BLEFE DL R ) 2
i
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> For o

16 MRIEAURZER LAPTR AR OGS, AR T, fridn YA BHOHEYD Mg (AL Ca
S HALE I 2 D —Ffr

L7 MRIEBCR R 1 2FTR A U ICE A, HARREAE T, Frid 2 X L 2 A6 =R e fi
W, TR S E AR T R D — R

B AT =g FEAE e e rp 1 & D — AN IR T AR R AT A ) A

18 MRAB AR R L BT IR B A LR A, FURrAEAE T, B A AL R 625 A4 T Sk 28
BUR KR S

19 MRIEBCRE R LT IR G VLR G2, HEREAE T, Frid A GG EZ I S Ak, &
J& 2410nm~ 100nm ; Ak BIAR (045 4 J8 ‘T L Ak, J2 2 29 10nm—50nm,

20 . ARAE AR ZE R LI FT A B A MR GE A, AR AEAE T, Ik PR B FE AN E I 4 8
SR

21. — PR3 E , HEMEAE T, Frid SR 26 B A REBCR 2R 1 - 204 — B AT iR 1 A ALK
AT
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AR AFZHNEREE

B GuE
[0001]  ACHAI — S SR an BORUE, Je ) S — A IR a A R B

BHREAR

[0002]  FE (S B HIARMIAK I , NI PR 575 16 14 B B SROBE KB =7 o 1F g 4k B AR S 227
BRI B 2 A 88 = AR AR, OLED (Organic Light Emitting Diode, HHLA
TR R B AR A AR TE IS AR RO R RO B R A LR
A SETOK AR I AR S0 5 A B B R S R iR 2 —

[0003]  #1&] 1 i~ , OLED S 418 i 7] 4.5 BHAR AN G MR It JZEMLANFI AR CA o 4 K Bl H, e
Jite T 281 93 A CA ARSI AR AN_E I, R =123 773 1) AN B AR CARITBH AR ANVAE N 21 LA ! R EML A
AT RS W NHUR AL BIEEZS A M4 B e Goit 310, 7 AR I AR S T
=88 Br BN 3.

[0004] X THOEM B E 75 % K = Ze Ay B Oy e e s R i AN BE RO, ROt F 2 H
25% I A WF BT RO, M T H 75 % MEe =W A AT K 6.

[0005] T B IREECAM BN AROG R BARM B S, R AP H =B M E, CEHFRH T
LSBT M= SW TS 5RO B B B B b BHE 28 T AR MR,
13 FAMRH =S B8 B A XL B LA RO AR, B M B e A,
MIMAEAS N S F R 10 AT PAIAEI100%

[0006]  EARC AT K T HA B R RN A AR R RIS RO R, A H3A 2
IR AT FEPEZER O TE e RE, DR, DU 1 OLEDS§ 418 5 K F W . 5 6k, &
B 5 R G 1 RO

RHRE

[0007] T BRI EIA sk BA 2, SRR I AT HLAOL A FALB R 3 E , P
S D BAT BOR A A7 AE B B ]

[0008]  HRAEAHIH K —TTI  F2 AL T A HURICEAT , A REAR - B L K& B B AERH
P ATBARR Z TR ) 55— TRt AOL 2 B3 IR RO R RO R, Bt RO0 = B B AL AR
AW RCIR ), RO RO R R BEAR O EROUR S S R OIOLR 2 W
RIGEOFEBECA R, 88— R 6 2R 88 W RO 2 K e p — AR TR A UM
Bl 5B AR AN B 4 18] (14 5l A R T €8 BB JE IR O R

[0009]  fE—LESLHE G , AL RO A BAE 2 DA AR, WEAHOIOLR 55
—WR B AOGRE L LB ROR S TR R .

[0010]  FE— LB il b , ¥ 0 B IR SO BRHE S BT iy A b — Bl g L =g
VARG PRI R BT AR R IR IR L IR IRy IR IR 2R T

[0011]  fE—sB syl v , Bt AAVBOE SEIR DO M BHI TR ER S REN A =S RE S 2/ T
0.15eV,
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[0012) 7 s S s 1 1, 0 €2 A 2 A 5600 b0 0 0B 0 88 K 9 450 nm~
470nm.,
[0013] 7 —LLSijifa 5] , W €8 TG 1B IR 2 e B R 45 M 2L A

[014]  —N X Hr1,XHC.0.SNEESi .

[0015]  7E— sl i v , ¥ o VB IR 2 A R 45 «

[0016]

[0018]  7E— &S o] f , L LS R B AR R 5 2 FHUEBE S N2, 9eV~3eV, R T
5 FHIBERE S N5eV~5.8eV,

[0019] 7 — &Sty o , SR M R B AR R 5 2 FHUBERE S N2, 5eV~3eV, R T
5 FHIBERE S NGeV~6eV,

[0020]  7F—Mesjffifh , W5 (A MR AR R S 4 FRUERE SN2, 8eV ~3eV, Hit i T
A FHUBERESUNS . 5eV~6eV.,

[0021]  7F—Seszi i , LR ARG 2 A H AR 2 2 2 Ui 2 s L
iR R B EHORICE M EERESE A ROLZEZ MU B AR
JEHE HEERICEZ I, 2 52 R B AR WA ROLZ SR E AR
HEEE—EOROLEZ M EE B ERLE S EORICEZI,
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[0022]  f£— LS i , £ 58— W (RO IR IR (RO R P T T ABOE IR Bt
MRS R 2 N 15% ~35% .
[0023]  7E— Mo sfidsl ch, vy 7 A R AR SE I A AR A — 45 28 A7 p LA RL AN/ BROAE ST AR
() — (B 2 AT RRT ), gy 7 2R 2 1 )5 2 8 10nm~50nm.
[0024]  7E— LS i , p AR FERL R g 22 b p

NC CN

[0025]  MoOs.

i | ' .

[0026]  FE-—suszfE B , n YA R HEYDb Mg Al Ca e HAL AW G 2 /b —Ff

[0027]  FE—LesLj i rh , 2 ML E 4 = ORI Y PR 2 AL R & b
— s B = BORINE e ) 2 D — AN R T AR R AE ) R A A

[0028]  fE Lyt fslh , A HLA O CAAF TR S B AR S

[0029]  fF— oSty , FHAR A5 E I SR A L, JE % 9 10nm~ 100nm; Btk .45 & 8 3
B AR}, JE N 10nm-50nm .

[0030]  7E—SLsLyififah , FHAKE BEANFE I 4 )8 T AR

[0031]  ARIEA TR Jy— s fit 7 — B nd &, B ErahlO a1t

[0032]  ARHIFHRMELH A VAR B R E , WAL AL AR BN E A ROG)E
EMARARICESER =JEE M, 145 H b — 38 5RO 2 45 A RB0E 1R RO
b5 DT FE R AE P 52 P2 1) (] o) 422 s 2 4 B A 6 R

Bf (E135E BA

[0033]  Jeied 58] 15225 M LIS B Pl i 1 A6 0 = PR At PRSI B i £ O PR A , A I L
FHIE B BRI Rk 2 2215 S &

[0034] IRt LA BRI HUA ORI 7R B

[0035] P27t 1 A HIE — SR B AT HLA e a8 HK 7 B
[0036] 37t 1 Pl 2 s (A SE T AR AT BIL A O A A1 ) R B S P 2 5
[0037] 47t 1 I 2 2 (A SE TG RO AT BIL A O 3 A1 ) 5 PEE S i 2 5
[0038] P57 HY 1 A HIE 53— SR MBI A HLA 688 HK 7 B
[0039] (67t 1 A HH A 3 Sk IR AT HLAOE AT I n B 5
[0040] P 7oR M ¥ A HHAR B —SE IR AT HLAOE AT I R B 5
[0041]  WEI8IR M 1 A HRIE I W B BN — D SE RGN s R PR ES F E

BN
[0042] " 17 25 A B 1 RS 491 A FR 3R A 30— 20 B PR AR U8 B o T DLER A (¥ 42 , BEAL P 42
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A ) B AR S e AN R AR A DS R I T HEXT1Z R B I PR 52 BAME T B Ui 2, 8 T
& TR, M E R OORH T 5 R AR .

[0043] 5 ZLUL BT 22 , FEA RIS DL T 5 A% FR G HH K S8 it 451 A St 48] v 1R ARe Ak AT A AH
A NS IF 4G S Bk AN U A 3

[0044] ]2/ tH 7 ARG — AL A HLROGER R R S E

[0045] Wi 2FT7R~ , A HLAR 25 1F AT A5 BH AR AN B AR CALL K B B FH AR ANAT 1A CA . [i]
(55— Wt RO /ZEML_BL 58 5 €8 Kk 6 JEEML_B2FIEE €6k Y6 JZEML_Y .

[0046]  Hidb, B£8R 56 JZEML Y R 5 B AR B Al CARN 85— 5 (2 R 6 JZEML BLZ ), B — 15 4
ROGJZEML_B1A] & B AEE {0k 6 ZEML_Y 5 55 W5 (4 % 6 JZEML_B22 7],

[0047] & {5 % G JZEML_ YR ELFEBEOLA KL, 58 — W UK G ZEML_BIAIEE W (LR O6 2
EML_B2H (g Herp —AN (4, 55— W5 (8 06 JZEML_B 1) ml ARG e Yed kL, 5 —A> (B,
B WK OGZEML_B2) Al AL 5 W 4 HBE /EIR %6 O (Thermal Active Delay
Fluorescent, TADF) #4 8}, JF HE 8 #BS GEIR D YA BHME N AR T Z AR 2 (8] (1 5l B A K o

[0048]  "NTHDKF LA BB —WE 1 KOG JEEML_B1ADHE W (2 BT SEIR 5 e M R L B iRt RO 2
EML_B2ALFEHE (2 58 SR R, 5 A T 3 RN 42K 1t BH AR S ite 491 1) A 2 0 R

[0049]  fEWEI3r, {142 31 M AR SE a9 KT AT AL A G A A R R S e I 4 il 232 58 %68 B 491 1)
AV OCEAF RS 2 M 42 1K B, B ARBR i i A (A7 e nm) , AR BR a8 B2 (B
£7 s Wkst Hkm %knm ™) .

[0050]  fEWE|4r, {124 1 My AR S5 I AT AL A G A A 1R 5 S o it 42, il 242 53 68 EL 491 1)
AR CAAF I 5 B 2 ek it 2 o0 B, W AR AR I TR) (B A7 < h) , AR BR N AEDN 5 B GRS T
WG A ) .

[0051] Sy B 20 Wt 1t ) A S it 497 ) 280 3 P 3R IR 4 1 73 40 ok B 48] 5 AR S it 437 K AT AL &
FeARAF AL, B T 55— W8 (L R 6 JZEML_B1Z A, 5 M Rk RL AR E , IF H 38— L R e )2
EML_BLF = ARMRL (il , 4,47 - — (N-FRI L) IR, fRTFRCBP) AR KL (B 21,4,4 -— (9-
L FE-3- 2 IR —1, 17 —BLIK, fRIFRBC2VB1) PA RIS (512, 25nm) tHAH[H] , AS[H 2 A 7E T
AL, 5 RO EEML_BLH LSS S W (0 R BOE REIR G RL, BN A5
D:

[0053] 53, ok b A5 1K) 55— W £0 06 J2 AT HH 75 % I CBP A5 % [IBCZVBi 458 28 T i, , 111 4K SE2
a1 F B — W €6 6 2EML BL AT FH73% [ICBP . 25 % K4k & D F12 % IBCZ VB8 Z& 1 i o

[0054]  #EE REIR R MR B ZR SRR L 5 = RS Re 2 Z (A Est) B/ GEF /N T
0.3eV) , L= AW AR HREE T rlEid xm RAE W (reverse intersystem
crossing,RISC) ¥ AL A B AW, I LABOGERST &G, I, 318 b B (38 5 A k)
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I B AR LLIAE]100% .

[0055]  FH &I 37m] %0, 5 0] LU A AH EL 5 AR S 4] 1 A AL R e 28 10 78 R 5 W' (O K I8 A
400nm#490nm.Z [H]) FI&E (140 , 3% K0 5 7E490nm~580nm.2 [1]) B, HA 5 & 1 R b Ak
PR, =SNG 6 CRSLHE B F A YECTEAAFR M (0.378,0.333) , i Af L 417 A
JECIEAEHR A (0.404,0.329)) 3 1223 T FEAR (1 0 (CIEARKR A (0.333,0.333)) , HUgh A& Ut
ARSI A WL G IR R B G T R

[0056]  SXof A S it 4 AR LG A B A LR G2 40 T EAT 22 A I, 22 A T P W 2
50mA/cm”, 15 2 B4 B s ZE Ik 28, = — B T 30 2 0 g dh

[0057]  F—H AR GARAF [ S JRT 1)

Lo ZR AT (h)
xR (%) B

T p 52 36,15
100 0 0
99 25,445 31.095

[0058]

98 71.013 90.878
97 118.251 169.807
96 174.052 239.203
95 227.487 303.961

[0059] M IE4RNZR — AT 1, 50T L B AL A S ] 1 A LR ' 28 14 16 48 75 o B 2 38
T A, DS A B A 0 3 P s Dk B T AR B 95 %6 VR A ML G2 AE I 18 F 5 i), ml
SR A AR S A9 A A WL R ' 2 A B A A 75w (£9304h) Bl G bR A8 B AL A 6 28 A0 16 4 75 i
(#9227.5h) FEK: T £133.6% (£176.5h) »

[0060]  H EW[ %N, ACSETE g, I A LRGSR R E v RO E S AT RO
EE BN RSN, JFEE H b — 6RO E A T B0 BB A EE, i & T
AR OCERAT I KRR AT 75

[0061] R 275 T BHARCASE T FHARANZ b, AEIX AN A e 7 5 MR 1 o 7] DAFER fig f) 2% , B
R CARI BH B AN A7 B AT LA B4, AU e AR N 53 AT RARR A S Br B2 FH 3 57t 1) 75 0 AT I
Ho

[0062]  FEELULHIIG A2 , R A SEHE ) A T B8 — W (AR G JEEML BLALEE BE (A VB0 8
AR B, AER ARSI B AN TR B [, W5 6 HB0E L8R 2 R P DAL 75 78 55
T ROGIEEML B2, I HEE O R R AL AR B — BE A KOG JEEML Bl .

[0063]  [b Ak, 55— 5 (4 R DG /ZEML_BLIR AR B RL AT LA 58 S04 L, 440 , A s it 451 o (1)
BCzVBi , A H1 i 4 LEAE PR 72

[0064] & 8 FIHTE LEIR % M BME R 88 — W €8 R 6 JZEML_B1 344 F1 & A4 2 7] (1) 4l Bl A4
KE, HAs 26 LE B8 5 2 m T AR R 35 2% L BIHEAR T =AM R 115 22 Lo 1] AR A4 R
B R BEE /N T10% , 1101,2% 5% %5,

[0065] Wkl , 7685 — WA (0 R O6 2 P EML_B1EL 58 — W % % ZEML_B2 , T (o P B0E 4

9
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IR M BT B TS E 2 E N15% ~35% .

[0066]  IXHER]fHT43 = 2R AN T 1] HE 2R AT B B e B (R A 3R AT, IF M IS A HVBOE 2
IR B35 22 E 1 A 15 %6 1] 35 % AAL I, = 28 A7 10] B 2 A5 I BE B i R S Bl
B 2 LU BTG FF i T = T B — MBS, X URRE & 45 2 Ll A9 i o i AR ARG 2 it
1E15% ~35% Z ] , AFAE— B AE (Pl It SL 30313 , 40, 25 %) 18 = 2R A 37 1] FR 2R 258
ERIVEZ VeSS

[0067]  m] i , W €4 TS REIR D SEA R T 5 DA R AR 2 2D — s HY W L =R AR IR
R e AT AR ) IR FEIRHR ORI IEY R VBOR V2RV

[0068]  HH T-HA LA R HGEE IR %M R 2 T A/ AEst, 5 T2 =28
WA LR S W B Ak, 380 VRS (o BB SEIR e MR, M & T ALK 68
PERIMRE RS, T H AR TE B R 6 E MR 3

[0069]  phAh, T BTG IR AR, B AR RE R = 2 A RE G2 FHABI RE 4% , Vi
T IEIR DA R I [ R ) 8 ks = 2R AR AN BB ASRE L, NI, A T R R
Rl E A, B S DR S R R = AR L 2 AEst.,

[0070] A 3k Hh , W5 €4 FAIBE WE IR RO R R 2R SRR R RS RE L Z AEst/NT
0.15eVoiXHE, 58 I FUR G /ZEML_B2r [ Je R IR) B o B et = AR, AT g — 2P 4R
AR CEAFR R R EE

[0071] A e, ¥ €4 RAB0E LR SO R BUR GG TE P KA N 450nm ~470nm.

[0072]  JEEUK TG FR ARG BHE F— 4 S KGRI T BT R S5 B AS R AKOG )
R LB RE B AT o VF 22 ROEM B R OGS & SR8y, H— DB AR 1 i 2R 4 1. ol
TPV, RO R , R I 20 Rk R, SEIRAIE B , 2 R e i I (e AR
A60nmi} , W5 YA BHI R G RR B fm, FL Al B i i o PR, 26 BUR O KA /E450nm
~470nm [A] , W 5 FABEE IR D AR T B e RO A 41

[0073] W] afehh, W €0 ARG B R T Ve A RIS T &5 M) S ] -

[o074] —N X— Hrp,XHC.0.SNELSi .

[0075] gt b, W Cu BRIRE SE AR SO BHEL AR -

10
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[0076]

(4@ ),
[0077] R IR TSI OAL S MOR R ESE
[0078] R _MEMOFLEIONFFES L

AEst (eV) A RKEAEK

A (nm)
[0079]
14 @ 0.0837 470
W@ 0 457.94

[0080] HHE A A AL EWOMUEYOM BEBREM =L BRH L EZBH/NT
0.15eV, 3 HIEBUR 661 3k KA AE450nm~470nmf¥ 3 B b o 249k FIE 55 — 04 (B R 6 )2
EML_B2R 5l BT RHSS , A LR G A AF m] B BT I R 6 AT 5 1

[0081]  wJifHh, W5 65 e M B B AR R 5 9 F 8118 (Lowest Unoccupied Molecular
Orbital,LUMO) B2 N2.8eV~3eV, mC 5 o FHiE (Highest Occupied Molecular
Orbital,HOMO) BEZR A5 . 5eV~6eV. i /& [k i [ (¥ LUMORBE 2 FTHOMOBE 2% [¥) W . 58 YA k)
AE I 58 5 5 RO 2 B BT R G

[0082]  4k4EZE K5, A HE J— SRl A MR R R S

[0083] 55| 2 ffr 755 (1% S e 451 AL, AR SRt A v, A WL R G284 [F) A mT A48 AR CA L B 8 Kk
JGEEML Y B — A R OGEEML BL B WA €4 KOG EEML B2 AR ARZAN,

[0084] 5[ 2f 7R B SEHEAIAS A () 42 , A5 T 7w , AN S a9 b , A LR G280 55 %
AN A JECGL, T3 @ B F I = A 30K

[0085]  HLAAT & , ML fuf 7= A JE CGL AT 4 15 B A0 3 €8 RO JZEML_Y 5 58 — Wi €2 % O JZEML_B1
Z AL R — W 0 RO EEML_B1 555 W4 R G JZEML_B22 |7] .

11
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[0086]  ARSZJGH , T T BN — W (R J6Z , ANUR EE A B A 5 E 10 R 680
A A o FF H, S8 B B A 7 AR 2 A LR 88 I LA 3 R B RO o FE AT L R AR
[0087] RIS~ T PN L F 72 A2 2 COL , AH AR S JE 491 31 AR T 1 o RS FR i, A HL RO
BT AR EEHREN B EZGL,
[0088] Y G A AL AN A HEL I 2 P BRI () A P s A A I b A 4 v CAA T 384 m 2
ZPFE) , WA 7 AR S CGL ] 7E S I [ AR CARY) — 3 25 R i3k 23 7 N A R, AT 75 S 40T B
ARANG) — D, A BE LV E NI R
(00891 ATk, v fif 77 A2 2 CGLAE FE L B AR CAR — (N)45 Z A5 p A4 R A1/ B AE 2 10T BH AR AN
(1) — 42 2 A n B R}, 47 7 AR JZ OGLI) J& B 29 10nm~50nm
[0090] i ick %of L 417 72 AR JECGLBEAT pdB 24 AN/ Bn B 24 , A AE— E ML IE N, P2 AR B8 2 1 3,
T 5 AT = A2 B K B L L 5 170 AS D0 A RZ B3 T T
[0091]  m] et pA4 R FELL T i) 22—

NC CN

F (’3N
F C
[0092]  MoOs3. < NCN
NG .~
o E

42 ON F

[0093]  mJ i, n AT RHLAEYD Mg AL Ca S HAL S ) 2 D —Fb

[0094] R =JR T ) AR X L 4] 15 223 pd5 2k Ain g3 o B AR S 49 160 A BIL A 8 1RO HE
JAMHL I R

[0095]  R=ATHLAOCAFI L i B L AR

[0096]
X B 41 I i 441
HL % (v) 4.48 5.10
HL AL (cd/A) 11.22 21.66

[0097]  HH R = AT A1, B ARAS St 491 1) A AL R G284 1 H S v T8 B A9 B B LR DG 2 A
(R e (FER R &1 170.62V,2913.8%) , {H & LY 202 Hz & T b ] (R s e s 1
9.44cd/A,£193%) o B, ASE A5 A LA 628 A P B 3 1 LR A

[0098]  4k4:ZE K6, mth T ARG N —SL o)1) A WL GEs A R

[0099] 55115l 75 11 S e 451 AL, AR SRt A v, A3 BL R G284 [F) A mT A48 AR CA L B 8 Kk
J6EVHE AR OG/ZEML B 5 R (UK G JREML B2 FHARANEA B2 22 A faf 7 A2 J2 CG L
[0100] 5|57~ B SEHEIAS [F] () 42 , W6 i ow , AR S il b, S RO AR S B4
TG BIEML. RSB EHRIEML G,

(01011 H = Ji £ JEL B W] 41, 4 40 i N 0 B N2 5 T TR R B 8 (R € i FL AR ) L I HL
T4t RS AR AR A R TR G, PR RS 40 B e AR EML RAN &% E i b4 Rl
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EML_G& B ML st R 6=

[0102]  ASZiEfld, BT E M S — AR, YL R AR & I R 6%
AfsE A

[0103]  JRAEFEI67H T L AL BIEML RO TG RIEML G2 b HIX U 2R
BRG] o B4R i, 21 R e BRI EML_RAFNER LB e bR EML_GRIG 7I DL L 3, 514, £
BEYEARIEML_GAZ T40 e RIEML_RZ b o ARSI A e AN 51 AT DUAR 8 S B2 35 1
HERITRE.

[0104]  RAFRINH, AR AR N ST DR, 5% (R 6 205 S B A A M
RIEML_RANSE AT AT RIEML GRS, 38 m] 7E 21 U YA RIEML_RAFN S % Y A4 RIEML_G 2 8] 15
BHATAER, IRE B E S

[0105] AT, 41 €A T Y6 AT R EML_RILUMOBE 2 N2 . 9eV~3eV , HOMORE 2 N5eV~5.8eV.
[0106]  AJ e, SR (0 YE A RIEML_GIYLUMORE 2 2. 5eV~3eV, HOMORE £ Jy5eV~6eV,
[0107] 3 2 bkt i il KT LUMO B 2% FHOMO B 25 1) 21 F Bl A4 L EML_RANSRE ELi A4 L EML _
G, Al B 8 RO 2 B BT RO

[0108] RUEE6/RH T 5 0 R G)ZE H A BB EA RIEML_RAISR T A REML_G 2 i J&
FSC AR H A I AN PR T 0t o W DSR2 0 RO 2 AT DL B 8 — SR B B R B 491
PSR

[0109]  REESHET, /Rth T AR E— S ) 0 A LR G R B .

[0110] 55 () SE a5 AL , AL i 45 v, A LR O G #s AF [F) R Al AL 5 B ARCA B L R
FCJZEML_Y 55— W5t 6 JZEML_B1 . 55 W8 8 )6 JZEML_B2 . FHARANLL B2 2 ANHL fuf 7= AR J2
OGL.,

[0111] S5 HT 7~ I S a5 AS 5] () A2, SN TR » AR SE R P, A HLR SR s il 4% £
AN AR ZETLR 2 287U S JEHT L.

[0112]  HARm 5, i F &% ZETLIX BAEPIRCA L B AR JEZEML_Y 2 [A] B k6 2
EML_Y 5 38— W (L ROGEEML_BLZ [A] DA S 38— W5 R OB JEEML BL S 58 — W th K Ot JZEML_B2
Z[8], TR H A5 A 21 5 ROGJE (I, 38 8 kO JZEML Y 38— W €4 R O JZEML._B1
A W5 €0 R 6 J2EML.B2) o 245 7L #i JRHTL R B 78 55 W5 4 R ' J2EML. B2 5 BHARANZ 7]
& W R G EEML_B2 5 55 (0 R G ZEML_BLZ IR B A 55— (1 R O JZEML_B1 5 2 {1
RICSZEML_Y Z 8], TR N 25 7AR B B 5 R 2

[0113]  AsLitfih, H Tk BRI A RGE B — WO RO ME AR, 15
TAVLR GBI R IR RE F F iy o IF B, W 3 B 2 A L d 2 2 A2 &
Jz A IESE T AN G B A R R R TR R TR I E AR

[0114]  Ha AL 4 JZETL AT fd F o A5 G e PR B 2 O S e P 5 IO A R, AR 3 13 vl 13
B KT 1x 10 em®/ VsEIARL, B0, BLR o 28 20—l B =0 3 IS e I v ) %5 /0
— IR A SRR AR R A A

[0115] 2 AL 4 JZHTL AT A FH 2 oA B e P LU ol A e P o PO AR, AR 3 13 Pl 2 Gt
B KT 1x 107%em’/ VMR B0, =R 1ATEY .

[0116]  Bb4h, HHLA G E R AT BHG L FEN JZEILAI A SGEN ZHI L. - 1N JZBILA]
W BT AR CARI R A% JEETLZ 18], T PR AR BA A CABI . 457 JZETLIF L FiE N 35 48
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25 PN JZHT LA 15 B AL FH AR ANAN S /AL i JZHTL Z 18], F B AR PH AR ANEI 25 /A 4 J2HTL
2 T EN 2,

[0117] L FENZEILA B 20 UM EL, B FiE N JZELLH 5 241 p BUAD R AT 5 i geg 7 AR 2
CCLH 5 2 M p UM BT « 25 73BN ZHIL A 5 Zn UM KL, 25 7 E N JZHI L 3B 2R I n B4
LT 5 7 AR J2 CGL A 5 24 Il B A4 R AH I

[0118]  Fz Bt 67 [, A HI AR (1) 45 St 49 0 A AL R 6 2 AR P DA THUR B9 28, AT DL iR
R AL SR G AT SE A LA G AR A (1 SR (400, BHAR AN-—{TI) HH 55, 1 76 T S &
T AN GRS T (40, B CA—) HH 45

[0119] T K2 H T H BRI A VM B LUMORE 24 92 . 5eV~3.5eV, HOMORE L
5eV~6eV, K I, A T FEARH R 2 SR E AN 22, AR CATS BR R T B0 & @A R
T BHAR ANJUI 75 2% F s D ek B0 A4 K

[0120]  FHAEFHARANRI R KL r] B 48 BB S A A S 8, — SR HEH FRANYD .,
%71, 170 (Indium Tin Oxide, 8 fL8H%) , JE 50 10nm~ 100nm. £E TR S 2585 , T FHAR
ANTE R S S E AR, TR, tB T FEAS IO 1K & JE AR 61, Ag o A5 A2 U, BHARANTT DL A&
FHYFHAM BN — <5 8 S AR R P E S50 (140, 1T0/Ag) B2 JZ 4514 (191, 1TO/
Ag/T1T0) .

(01211 F{ERIARCARI M R nl G 4 s i = 4 )R B R 42 )8, 40, Ni W Au Ag PtEXCu.
AN, T S MRS 4 4 T R o A2 P e B (5 i AR AR BRI ES) , Al R A 2 PR RR 1 4
JE 4 (40, Mg : AgBRL1 : A1) JER AR CA

[0122] W[k, AR CAT] DL A& s L A1 Of B4R & 4, 7 HLIF AR CARY JE JE AT L 1 0nm~
50nm. 4R AN INBE 38 T AR CARI AL - Fa e P, Je 3458 1 AR CA S B HLE (Ban, - FEAN
JEEIL) Z [RIIANE 77

[0123]  ARHFEE A T —FEREEE, K8 R Hvh, BIoR3E E800m A FE W L1 H
PR ICEA  ARSUHE RN R IR AR, W E R 7AW RRa YR CEEZ 48, ik m]
DDA — S R 8 B 25400, 490 20, AR, B il A4 8 4 o O T NS AR R I [ L A A
FERIX LGN I AT 3 — D A .

[0124]  AHE R R B ] DR AT & B AL G A3 B AR EAR IR T
I8 Ffr 7~ (1) 16 153 U R% B L UG 800 AR FiL ki« TH ALY s 5 L B T R B o i % B o
B NHTRESFCE TH M REESES RERRREQY T AREATFRANK
R B EE R AFRATEN T A B AR TG 2 9

[0125]  AHERALM A AL I E A AR R 2% B, fE R A LR G T SRR F, 32
w ARG RO R R .

[0126] DL bR AN A A H 17 () e A S 451 DA St Pl s P52 A Jir BRI 150 B o AR AR AR N
TURE Y BR A, A HIE HR T A R B YE T, FEASBR T B IR BARGRAE 1 4 e 2 A B B R
J7 %8, R 19 B2 386 55 76 A B Bk & PR AR B IE O0 T 5 R B AR AR B S5 R R AR AT
R EIE R B EAR T &40 R RS ARG A (AR T) BA S8,
BB IR ARRAAE AT T A B i T R R AR T %6
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