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TH-FH [de| EXRAVBE B LM A AB G R B RS

BR G
[0001] A N0 S mon BRI, F A2 I TH-2KTF [de ) BERA LA SO MR AT AL
HLECROE AT SRR s o

HRHEAKR

[0002] HHLHEFKR LR (Organic Light Emitting Display, {&i#ROLED) /£ Ay Y1) ~F
RO Ay, 5 W A% (Liquid Crystal Display, fR#RLCD) AHLL , HA M2 RAMA. +
RO KOG ESE AT i AR W RLTE PR BB FE /D IR B A AR RV 58 AR
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F-34 ” ‘
[0026]  MRIEAK Y 7 —J7 i, 24 T —FroA AR BUROG S ek AL BUR L8
AR I TH- 25 3T [de] B2 HLHL BUR JEM KL .
[0027] AT EHh, Bk A L H BURO G A B A WG R R 2 AR AR R/ B0 7L b R A/
BB R AR R B A WL BUR A B AT et , MR AR AR I TH-2R 3% [de ] KA
HUH BUR S RHE A DL BUR G2 1F TR (R 6 R AR A R o AT 1, R4 AR R B (1) TH- 2K
I [de] BA VLR BUROUMBHEA VLI BUROGEAE O AT MR
[0028]  MRHEA K I 5 —J5 T, R4 T — Rl RO AN 1% TR 2 B AR AR H AL
HL BUR G
[0029]  MRIEAK K 73— Jr i, R4 T — Bl & Brid il & R 28 AL HE A R B
B () A AL R 2 s Frid i P & AR AL FHL TR VEF R B3 F 3 PR
G C N R T NP =ty 0 e W NS =
[0030]  AREHI A AR AT
[0031] A EHFR LA A 4T LA FIAE A WL SR OGS AR (0 25 b RL RN/ 3 7 b
VAT vy S

BN

[0032] B A&t Uy s x4 e B U8 B i AN A RS A5 BT A 28 (R BR Al TR T RE 2
LA R St 7 QR AR I REAT 32— 20 U W AR

(00331 Dy " SN 24 Ui WA & W O AL B0, 1 RS 91 28 L3R BRI S0 & RO VE RS
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AR BT i — R
[0034]  SEjE 1 1b &A1 & Ak
[00358] Ak FEztan T -

M-0

[0036]

[0037] B fAM-1 1 & Rk

[0038] I AARPI L1002 = HHEA, INA28.85% (0. Imol) M-0FT R~ b & 47, 7- - F
Fa-TH-2R 5 [de ] B -3-Hl1R (M B ] A6 2ERE b AR & 7)) , 15,858 (0. 1mo1) 3-¥RALIE,
2002 T 1 2K, 20022 T+ 2. %, 16022 717K 27 .6 5 (0. 2mo 1) FRER M, 5. 787 (0.005mo 1) PY =K
FEBEAL, IR AR AR 270°C , [ BE8/INI 5 B IR o IN7K 73V A HLIZ K G , TooK B R AN T8
Tk A ot 0 A B, 40 M v Ak 4 22 1, 45 2 v TR) A M- DR o 3 oAM= DR R B 4, T
P8, A5 2 [ AAM-1AS 51 25 108, U ZET8.19% .

[0039] 45 ) AXM-1 B 7= v TR A #EATMS T, 7 it 4 F & /e : 3216

[0040] [ {AM-2] & Rk

[0041]  500ZFH =1, IIA16.55¢ (0.05mol) ZM-1Fr7~H [ 44, 10022 F & H 4,50
ZTHOKESRR , 1 a2k, FHE F40°C , #5140 ~45 C i N8 L (0. 05mom) YRIR K 102 T+ &
PRI - T N5 58, ARFF40~45"C IR BL 127N 5 7K 4098, A WLJZE K G , TeoK R B AN 1% , ek
R i Ee Rb 3 e IR VRO 4 2 T, 15 30 v () ARM- 201 i o 87 b RN 230 5 & FF VR S 78 77|
L, TR, 433 o A AM- 25 5 10 6 52, I #53.0% .

[0042] %45 (1) M2 78 TR AR AT MS T, 72 o Em/ e 3996

[0043] 45 21 -2 B 7- o () A EAT 1 R RdAss DU 5 P4 380 1) A 4 sl ) A B o F
[0044]  'HNMR (500MHz ,CDC1s) :89.24 (d, 1H) ,88.88 (m, 1H) ,88.71 (m, 1H) ,88.33 (m, 1H) ,§
7.76 (m,1H) ,87.65(d, 1H) ,87.57 (d, 1H) ,87.52 (m,2H) ,87.47 (t,1H) ,67.26 (t,1H) ,66.91
(m,1H) ,61.81 (s,6H) »

[0045]  fLAMIA-—1H A L

[0046]  FEB00ZZF 1) = LR, AE B SRS T L I 12022 F+ TR 2% . 125¢ (0. 03mo )
KM-2 7~ ) 4 . 5.585% (0.033mo 1) 2% .3.8475C (0.04mo1) LT B¥44.0.287¢
(0.0005mo1) XX (- MPAFEPER) 4T+ 1.01 5% (0.0005mo1) 10 % i =40 T FE B B A VA, Tin
A R S RL6 /NI Ji B 22 2 NN R » 4010, A LI T K s 2 o, G /K B R B
T, R A 408, P JlE : 1R B (AR L 52 5) /R e IR FAIBEAT Be ik , 73 21 XA
LR R B P= fn 7 150, U485 % .
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[0047]  XHT 2URI AL G PDA-1, HEAT BOVEAL I, 7 fhim /e : 488

[0048] 45 2RI A= LFIR = S AT 1 R REAGH N, P45 300 ) A2 Pl O AP i du s
[0049]  "HNMR (500MHz ,CDC13) :89.24 (d, 1H) ,68.88 (m, 1H) ,88.70 (m, 1H) ,88.33 (m, 1H) ,&
7.75 (m,2H) ,87.57 (d,1H) ,87.46 (m,2H) ,87.30~7.22 (m,6H) ,57.08 (m,4H) ,57.00 (m,2H) ,
66.91 (m,1H) ,81.85 (s,6H) .

[0050] st f51]2

(0051 ZHEAL A MIA-THY & B, AP A [R) ARM-2RIAR 2 55 BE ISR SR il 4 LR AL &
Py, 36 B B A S PDHEAT T ORI, TR e LR R

[0052]

, ; ik . e e
A4 (m/e) et | FafiiE (nfe) | 1bd | &M (m/e)
[0053]

A-2 516 A-23 968 A-44 893
A-3 544 A-24 964 A-45 772
A-4 544 A-25 584 A-46 820
A-5 544 A-26 632 A-47 653
A-6 564 A-27 650 A-48 703
A-7 640 A-28 600 A-49 769
A-8 538 A-29 655 A-50 729
A-9 538 A-30 705 A-51 770
A-10 588 A-31 771 A-52 818
A-11 578 A-32 731 A-53 753
A-12 578 A-33 772 A-54 805
A-13 668 A-34 820 A-55 885
A-14 594 A-35 755 A-56 845
A-15 700 A-36 807 A-57 845
A-16 684 A-37 887 A-58 729
A-17 605 A-38 847 A-59 769
A-18 653 A-39 847 A-60 893
A-19 604 A-40 847 A-61 891
A-20 728 A-41 | 731 A-62 770
A-21 726 A-42 771 A-63 818
A-22 720 A-43 895

[0054]  SCE B 34k A PIB- 11K 5 K
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[0055]

M-4
[0056]  ZBEMAMIA-1HI G R, R g7, 7- 1 E-TH-25%3F [de] B-3-FEE #a a7,
T- ZORE-TH-2R T [de] BE-3-HliR (W B AL EERE =4k TAR A 7)) , & 1321k 54B-1,
[0057] X453 B4 S B 1, BEAT Bkl , 7 fm /e : 612
[0058] %45 BIK) 2B L Fr 7™ st BEAT 1 R WA U, P4 3 A T Bl ) e s an s
[0059]  HNMR (500MHz,CDC13) :89.25 (d, 1H) ,88.85 (m, 1H) ,58.70 (m, 1H) ,88.35 (m, 1H) ,&
7.74 (m,2H) ,67.56 (d,1H) ,67.46 (m,2H) ,67.30~7.16 (m,12H) ,67.12~7.06 (m,8H) ,67.05
(m,2H) ,66.86 (m, 1H) »
[0060]  sijifsl4
(00611 Z:HEAL 2 W08 1 1802 1 AL FE 4 D PV A A S — 55 3K 5 7 46 B F
Y, 6 s BN S AT 1 Ui A I, BT s WL R

[0062]

| SRS : : § » o ) i
o (m/e) et | Fse it (m/e) | bt | Feaehid (m/e)
B-2 640 B-13 779 B-24 895
B-3 668 B-14 895 B-25 1019
B-4 702 B-15 855 B-26 777
B-5 792 B-16 896 B-27 827
B-6 777 B-17 944 B-28 893
B-7 728 B-18 931 B-29 853
B-8 844 B-19 1011 B-30 894
B-9 1088 B-20 971 B-31 942
B-10 708 B-21 971 B-32 853
B-11 756 B-22 971 B-33 893
B-12 774 B-23 855 B-34 942
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[0063]  SEEHIGALEVIC-1HI &Y

Br
e S AR
[0064] Lo = 8.0
ms )

[0065]

C1

M-&

[0066]  Z WAL G WDA-TI A3 hl, RARREH 7, 7- —FF RE-TH-2JF [de] TE-3- AR # M-
017t (729 [de] B-7,9" 27 ] -3-Blil (W AL P8R 240 AR A =) , Sl S 2L &
ic-1.

[0067] X3 2RI AL G HIC-1, HEAT BOVEARL I, 7 fhtm /e : 610

[0068] 45 BRI C-LFIS = S AT 1 RGN, P45 380 F) A% P ) S it
[0069]  'HNMR (500MHz , CDC1s) :69.24 (d, 1H) ,88.85 (n, 1H) ,68.71 (m, 1H) ,88.34 (m, 1H) ,8
7.90 (m,2H) ,87.74 (m,4H) ,87.56 (d,1H) ,87.45 (m,2H) ,87.34 (m,2H) ,87.30~7.16 (m,8H) ,
§7.08 (m,4H) ,87.00 (m, 2H) ,56.88 (m, LH)

[0070]  sKjitafsl6

(00711 SR AWIC- LI A R, A FH e 1) AAM-6 IR L1 — 55 B i 3 S B, il 46 DA R A6 &
Py, %t s B A S PDHAT T ORI, TR A LR R

[0072]

e -’im /eg“‘ et | FoE n/e) | bty | 2 REE (n/e)
C-2 638 C-6 775 C-10 706

-3 666 C-7 126 C-11 754

»G—4 700 C=8 842 C-12 772

C=5 790 69 1086 Cc-13 777

[0073]  SEJGEHIT I APID-1H & R
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[0074]

0
O~
oSad

M-8 D-1
[0075]  ZHALAWA- 1A R, R H AR T, 7- —H -TH-289F [de ] -3 B BR # plcM-
02FT 7~ R 9 [de] -7, 1" -3 T S ] -3-0l e (W 3 Tl Jb R = T AR 2 \)) , il %15 21
e E&MID-1.
[0076] XS RN A YID-1, BEAT BB R I, 7 fim/e : 528,
[0077] XS RN D1 B 7R st AT 1 AR DU, A 20 5 A pd s B i B o s
[0078]  'HNMR (500MHz ,CDC13) : 89.24 (d, 1H) ,88.87 (m, 1H) ,68.70 (m, 1H) ,58.33 (m, 1H) ,5
7.74 (m,2H) ,87.57 (d,1H) ,67.46 (m,2H) ,87.28~7.22 (m,6H) ,57.08 (m,4H) ,67.00 (m,2H) ,
66.91 (m, 1H) ,62.43 (m,2H) ,62.20 (m,2H) ,61.53 (m,2H) ,61.44 (m,4H) .
[0079]  SZjEfs]8
[0080]  ZHEALGHID- LG R, B v [R)ARM-SFIAH B — 55 B e 28 I B, ffil] & A R A&
Yy, X PR BN S BEAT 1 BTEA I, i A s W T 56

[0081]
ey , i} -
e fzm o Wi | Eemitne) | e | A 8EiE (n/e)
D=2 556 D6 693 D=10 624
D=3 584 D=7 644 D=11 672
D-4 618 D-8 760 D-12 690
D=5 708 D-9 1004 D-13 695

[o082]  sLiiifsil9

[0083]  ZHEAL S WDA-1IKI 5, R AR MR 75 BORE L o (¥ 3T AL e e pe AR R PR A » H5 2L
HH R 2R R A L 1) = 55 SRR A S Pl # AR AL S X AR B S AT T i
R, v A I R
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[0084]
| AR - . .. ; S

o (m/e) ot | Faeliil (n/e) | bt | FR5iE (n/e)
E-1 516 E-12 579 E-23 771

E-2 654 E-13 773 E-24 770

E-3 965 E-14 888 E-25 770

E-4 594 E-15 848 E-26 819

E-5 605 E-16 821 E-27 819

E-6 585 E-17 848 E-28 730

E-7 669 E-18 732 E-29 730

E-8 721 E-19 654 E-30 651
[0085]

E-9 633 E-20 896 E-31 848
E-10 732 E-21 772 E-32 772

E-11 808 E-22 704 E-33 656

[0086] syt 1 04k & -1 1 & Ak

Qip’ .
g9 Sgp

<;§_ M-8

<:z_ HN, <:2_N ﬁ!‘__

Fgp T PR
RS SO O
’ M-10 F-1
[0088]  ZHEAAWIA-1HI G R, RAER FE R I 3-SR e i il 2— YR -4, 6- 2K JE-1,3,5-=
W, 5 L ) R Bl — (3, 4- - HR ORI i, i & A3 2L S P 1,
[0089] XS R4 EHF-1, BEAT Fi A I, 7 i /e : 698
[0090] %45 1) :CF- L 7™ it AT T A2 WA U, B 30 0 A% W B () S B i o s
[0091]  'HNMR (500MHz ,CDC13) : 68.88 (m, 1H) ,88.36 (m,4H) ,67.76 (d,1H) ,87.72 (d, 1H) ,5
7.57(d,1H) ,87.53~7.45 (m,7H) ,587.26 (m,2H) ,67.20 (d,2H) ,87.03 (m,2H) ,56.95(d,2H) ,
§6.91 (m, 1H) ,2.21 (s,6H) ,62.19 (s,6H) ,81.82 (s,6H) »
[0092]  sLjffl11
[0093]  ZMEWAWIF-1HI G R, RO TR 2O L h i 2-0R-4,6- Ok JE-1,3,5- =t
FSORH LRI 1 He R i = (3, 4—*@%2*15%) e ¥ R AE LI — 55 FE e A A i & LA R
AW, X FTE B S PDREAT T s I , 6 & BT84k S M0 B 2o UL K

[0087]
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[0094]

Lo | e , : , S o st it
bl (m/e) st | ek (m/e) | A% | ZeeiliE (m/e)
F-2 808 F-14 1164 F-26 844
F-3 822 F-15 1204 F-27 962
F-4 954 F-16 659 F-28 1049
F-5 1024 F-17 775 F-29 1125

[0095]
F—6 886 F-18 783 F-30 1165
F-7 925 F-19 887 F-31 709
F-8 890 F=20 935 F-32 673
F-9 1203 F-21 747 F-33 741
F-10 1049 F-22 886 F-34 735
F-11 999 F-23 699 F-35 775
F-12 1001 F-24 962 F-36 775
F-13 1088 F-25 1010

[0096]  MRIEA K I 7 —TJr i, #2457 —FrA LR BUROG S %A AL BURDGER A1)
AR RN /B S ARSI R R/ B AR AR R A A AL BUR M B

[0097] A HLHL BUR SR AF I BRI ZE MRy« L /B AR/ 25 TGN 2 /25 U )2 (HTL) /A
NURIGZ AP R : ROGZ AR B/ F 150 2 BTL) /R ENZ/ Ik A PR EUR G
ST T LA SRR G Z AT LR 2 KO .

[0098] b, J Fy ] DA FHAL oA WL BURDGERAT Th I JEAR , 0 - BRI E R o FHAR AT LA
K I B R S R R, s AR AR (1T0) (HRER A (120) - 48468 (Sn02) VEALEE (Zn0) .
[0099] T GEANZHIZTTGEAMEL (Hole Injection Material, faiFRHIM) , Z5R BA &
R ME (R Te) , SFHARCE /MO 322, e 125 285 0 i e BT LR . & FH I HTMIY Ay
75 B2 IMNAEY, F B =R

[0100] % SALH = 1 2 AL S A BE (Hole Transport Material, fAiFRHTM) , 2R BA &
[ T (RIM Te) » BRI 2= AL MR 77, B8 3025 250 B B LI i FH T HTMIS
B2 IMNAEY, F B = HF IR

[0101]  HHLRGECFE AR EL (host) FIFARM AL, Forb ZARSL R A MR, 51 an e
Bl EAARMRNE LR A DL R A AL AR 2 AR AR IR L AT, S5 A AR A R B = o T
e % 2 A TG L FFTHOMO R 25 K2 LUMORE 2 , I 4 HLAH DT B 1 2 7 S M AR BT BE 77, R P 19 /&1 (1)
&S PR BRI , DL R Al i B 2R AR B = 2R AR RE B T RS B E RO 2 B S5
LI Rl B WG QLB R AT B R RS « A HLREZ R IR, LG A 4, 75 22
B A& VLR fl: B R ROGB0EE B & 203 s PR RSO IE 55 AR 1 R GG 1E A I
(M E S, B A Rl BE RIE T, A ARG kL 68 A7 2t e S A 08 s 20 L 4 TR 1 R i v
Re A, LIRS I p e 25 s R e MR AT, Re e AT R 5
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[0102] HF &4 ENTH FEMIM B Blectron transport Material, RIF#RETM) ZSRETM
A ALY 52 % R AL Sk SR AT, A IS R HOMOBE 24 FILUMO (Lowest Unoccupied
Molecular Orbital,sAKAK N 7 FHUE) e A ESH FReW S e N, i H i ir B A
75 X BE A4 A8 77 B L AR SRR 7T, A 1 B RSB A AR E T o ETM— iy BT B 4
MR ILHE P 5 TS L 52 R AL g3 (8- ek 4R) B3 TAZ (3- 7K -4-
(" ~Z83) -5-75-1,2,4- =) BLE TPB (1,3,5-= (N-2RFE-2- 8 FHIKIE) 2R) B B IX =
PR R AT B PRI FE T -

[0103]  WRAEA KA 53— 7 10, 3t 7 — P BR824 AR AR 48 & B B A Lk
BRI

[0104]  ARIEA KA S5 —J7 i, #R it 7 — P i 4, i il I & o 2B HE A K
Bk A AL BURO G s b i & B FHL TR B 8. 288 F 37 PRl
T A L R R DI RE I L T 5

[0105] W UL A] DL, iRIE A K AL &9 A VI BURO G B8 SO A WoR R B
FE TR R B 2 R AR A K BRI 5R AT A2 A AN [ 5 S8 e 481] o 4R B () SE it
WA Juis A B BAR R , FEAAE A A B BR il N I 45 & 5 A A KL A
WA AL BUR DGR  SETE 106 AR B AT 3 — 20 ik

[0106] AT B} vp fs FHIK) JL AR L BARSE 14 DL E

| X

‘ E‘m j ; N/
01071 &> aoaYs y | N
& & fw\ 0 O‘N

HER
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TPBI CBP

[0108]
Ir(pig)3 Ir{ppy)3
»
o 5T 4
A . f’ N g N g AN
Y VaWaW, ;

[0109]  SEjfs]12

[0110]  DAAK A S WIE A DL BUROG A o B R OGJZ AR MR AR R EE A AL
HLEUR G, KOG JE 2 AR R}k FIBD-1 MIBD-2.

[0111]  HHLH R A 4549 9 : 1TO/H1L02 (100nm) /NPB (40nm) /EM1 : & 't 2 24444 K}
[5%] (30nm) /ETL (20nm) /LiF (0.5nm) /A1 (150nm) o

[0112]  HHLHBURCA A fil & FE T

[0113] W& ¥RAT 7 1TOIE P T J2 (PR FHAR) B 38 38 AR AE 75 e 7 Fh iR AT b 75 b B, SR 5
FEE B 7K i, BAE TR £ BEIR AV 77 hokd A5 BRI, FRAE TS (R IR BT T b 22 58 4k
K, AP AMC AN RAETE G, I KB BH B A & 2R 10, DA Ol 3R i i Ve o, 4 iy 5 28 70
NIZH 58T

[0114] o BRI E T AS BN, A S E 1 X107 ~9X 107Pa, 7EfHI b H 25 78 4%

39



CN 107936955 A w Bg B 24/28 T

HILO2AE A IENZ , PR ZR0. 1nm/s , ZAFE [ E AH100nm;

[0115]  FE4 RIENJZ b B 23 FRABENPBAE Ny 28 FOAE S 22, 85 N0 . Inm /s , B IEJE Ay
40nm;

[0116]  fE== kiR 2 B 25 2895 ROt FARM R R Z AL /B A LA EUR S E 2841
KGR, M ZE N0 . Inm/ s , 2898 M I 5 9 30nm s FeHREML : ROGZ R AR MR (5% ]7 238K
TCEBARM BB R b 4], BRI FARM RS KOGZ 2R M BHK 2 A7 b 4100155

[0117]  fEENEOGEZ EET ZFEALg3E AV BUROGESRF E FLim 2 s A
N0, 1nm/s , &P B S A 20nm;

[0118]  fEf P52 ETL) FEZZ&950. 5nm LiF/E A FHENE

[0119]  fE-FIEANZEZ EEZZEYE150nm 8 AD /B AR

[0120]  HHLHBUCATFVERE LT &

[0121]

RCEFEMEL | ZREE odm2 | WEIHIEV R AR cd/A | RIEP K nm
BD-1 1000 4.89 3.88 450
BD-2 1000 4.85 3.95 448
EY A-1 1000 4.84 421 457
¥ A-3 1000 4.08 4.98 453
&Y A-12 | 1000 4.94 4.65 456
&1 A-26 1000 4.93 4.31 454
WEY B-5 1000 4.03 4.07 449
k5% B-18 1000 3.95 459 452
ot c-3 1000 4.84 4,38 453
tEt C-11 1000 4.53 4,7 449
oY) E-4 1000 4.68 4,54 458
a4 E-7 1000 4.41 4.48 447
WEY) F-2 1000 4.73 3.88 453
WA F-3 1000 413 4.46 451
L&Y F-6 1000 3.88 423 458
WA F-16 1000 4.63 5.08 454
& F-17 1000 4.58 4,81 448

[0122]  FTRAE H, FEAH A B S FE LR AE T 5 SR FLAR R B 4L B e o KOG 2 AR R} 15
[1G HLHL BUR G #8445 R FIBD-LRIBD-24F Ny K 6 [ 2 A8 A4 B} R4S I A AL L BUR G 24 A
b, BAT AR SR Bl e A i R L Ak

[0123]  SEjafs]13

[0124]  DAARK BB WVE N L AR COLEDA AL SR 6 2844 o i) AR H4 8] /B T L
A B BUR BT, 24056 AR F k)i FHCBP.

[0125] 7L Bk Y628 0F 459 : 1TO/NPB (20nm) /£0 ¢ A& K (30nm) : 11 (pig) 3
[5%]/TPB1 (10nm) /Alg3 (15nm) /LiF (0.5nm) /A1 (150nm) .

[0126]  HHLHBUROCAAF BRI FEWT R ERAT 1 1 TOME BH 3 v JZ2 (1) B 3 A A i FHI
FH R PR AL, AL B KR o FETR B « 2B VR 5 77 H kR 7R R i, 7RV VR IR R ML
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258 AR F K0y, RS AR EF B IF KRR P S AR Tk

[0127] 8 ERH AWM B IEE A ETES BN, IEE 21X 10°~9 X 107Pa, 7f kit
BHAR JZ T | B 725 2808 2 /X AR S JZNPB , 2895 T 42 M0 1nm/s , 2894 645 9 20nm;;

[0128]  {E= /L4 2 2 b H 28 R ROC FARM B RGR /A HLHE BUR 2 F ROt
JZ, ZRPEHZNO . Inm/ s, 885 SR 9 30nm; Horp “Lr (piq) 3[6% 17 SR FRL QB35 2% L
%, RILLG FARM B S 1r (piq) 3 E 4 EE J9100:5;

[0129]  fERIGIEZ FAKIRE 2 25 4 2 TPBLAIA Lg 3, HZRPEH 223540 . 1nm/s , 78
BE R E 43 51 2491 0nm AT 5nm;

[0130] 7ML &4 )2 b B2 28450 . bnmfI LiF, 150nmTAL/E N N JZ B .

[0131]  HHHBUCAVERE I T &

[0132]

HTEME EREE cdm2 WEIEBEE V EBiRME cd/A
CBP 1000 4.88 11.88
WY A-12 1000 4.36 12.6
Wa A-17 1000 3.58 15.89
& A-27 1000 4,76 13.04
&4 A-42 1000 3.48 13.28
&% A-53 1000 4,54 13.36
WEY) B9 1000 3.96 14.03
&9 B-12 1000 4.4 14.4

[0133]

e C-71 1000 4.73 12.81
&4 C-8 1000 3.73 155
1b&4 D-9 1000 3.85 14.68
&Y BE-24 1000 3.53 12.03
A4 E-26 1000 4.04 12.35
a1 BE-29 1000 4.63 14.27
1G4 F-1 1000 3.55 12.42
k&% F-5 1000 4.47 14.76
WA F-6 1000 3.88 15.32
th&4 F-13 1000 3.68 14.19
&Y F-18 1000 371 14.14
{54 F-28 1000 439 15.06
A E-30 1000 4.18 11.98

[0134]  H ERATLAE B, SR A K A A& AE A6 AR B A HLH BUR OB A A TR
CBPAE N AR R A ML BUR AR A IRAT T BT RCR, 3R13 T 8 /= 4 R I R NI 1) B
B

[0135]  sEjififsl14

[0136] DA BHIAL S MIME R 4 T JEOLED AT ML HL BUR 6 28 4F v (1) A B}, /B RnT b
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B L BUR G2, 4856 AR B R FICBP.

[0137] B HLH R G B L5 #) 7 - 1TO/NPB (20nm) /&5 F 4K KL (30nm) : 1 (ppy) 3
[7%]/TPB1 (10nm) /Alq3 (15nm) /LiF (0.5nm) /Al (150nm)

[0138]  HAHLHBUROGARA &I R T SR iR AT 1 1TOE B 3 L 2 1) B I AR A i IR B
AR A AL FR , AE 22 B F K R R, AE TR - 2B VR A VA R PR 7R B T, AT VR IR RS N bR
Z 5B LK, FERAMCHREF S, I FARRE FH S R & 2R

[0139] 3 3R PHAR A BRI B T E W, fHE A 51 X 107°~9 X 107°Pa, f£ b
BHAR 2 5 b 175 28 85 8 JXFL i JENPB, 28 B 2280 . 1nm/s , 28 85 5% 9 20nm;

[0140] 7R XM )2 2 b B A8 28 ROt EARM R gL kL /B A E ML H BUR A I0 RO
JZ, 7RI ZENO . Inm/ s, 2585 SR 30nm; Horp “1r (ppy) 3[7% 17 44 4 BB 2L
%, Rl g0t F AR BL5 Lr (ppy) 3T &4 EL J9100: 7

[0141]  fEROGIEZ EMRIR B 2 i %5 )2 TPBIAIAL g3, Ho AP 2R 80 Inm/s , 28
5 5 S 43 1) A9 10nm A 1 5nm 5

[0142]  FEHL %)= b B A3 28450 . 5omP LiF, 150nmiF AT/E A 33 N = AR AR -

[0143]  HHLH B G VERE LT &

[0144]
FHF e EREE cd/m? Woh B E V B AR cd/A
CBP 1000 4.5 37.13
wEY A-17 1000 4.44 42.15
&4 A-18 1000 3.61 38.57
WEY A-33 1000 445 42,01
&4 B-28 1000 3.48 43.44
&% B-30 1000 3.76 45.48
EY B-31 1000 3.91 42.17
& e 1000 3.63 42.46
A5 C-9 1000 4.16 43.26
A D-10 1000 4.08 42.74
5 E-6 1000 3.75 41.09
1k &% E-18 1000 3.82 44,05
WA F-2 1000 3.98 40.4
th e B3 1000 3.59 43.63

AE F-5 1000 3.57 38.68
154 F-6 1000 3.68 41.65
) p-23 1000 3.98 43,53
th&¥ F-27 1000 4.41 40.69
&%) F-28 1000 4.12 38.8
k499 F-30 1000 4,26 42,74

[0145]  Hy ERATBAE B, SR A KR B S AR ATEE AR A LA BUROE S A TR A
CBPAE Ay AR AT L BUR G A 3RAT T B IR, 3R15 17 S i AN P O 28 R AR ) B
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B

[0146]  SZEfH]15

[0147]  DLACK B AL & e AL (R G OLEDA HLHL B R 6 284k vh 1 23 Ui L, /E Ry
XFEC A AL BUARO G 84T, 2 TR R LR FINPB

[0148] G AHLH BUR AR 450 M 170/ 2 7S A L (20nm) /CBP (30nm) : 1r (pig) 3
[5%]/TPB1 (10nm) /Alg3 (15nm) /LiF (0.5nm) /Al (150nm)

[0149]  HHLHL UG EAT Rl I AR QS iR AT 1 1TOE B 3 v J2 1 B MR AL 7 FH TS %
e R P AL ER 7825 K R PR, 76 TR R« £ VR AV R R R R R il ARV VR A T ML
F5EARR 2K, RSN AR EUE R I FREE I B A& R 1

[0150]  4e oA PHAR e 1 B T A, h B2 21 X 107°~9 X 107Pa, £ A
B 2 5 b 578 288 AR 2, 28 22 N0 . Inm/s , 28 8% 8 J920nm ;

[0151]  fE7 XLkl )= 2 2 28 RO FARM B G b} AR A ML BUR G2 RO
J7 , PRI ZR N0 . Inm/ s, ZR LS EE 9 30nm; Horb “Ir (piq) 3[6% 17 2 FR LGS K 2k L
B, D206 AR M R 5 1r (pig) SR E S A7 EE 9100:5;

[0152]  7EkItEL RS AP TR LR R FITPBIRAL g3, H 28§ F 2)
NO. 1nm/s, 289 FEJE 43 5] 10nm A0 1 5nm;;

[0153]  FEHL P2 b B2 28850 . 5nmf LiF, 150nmFAT/E A F3E N JZ B .

[0154]  HHLHBUG A TERE WL T 36
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[0155]
=AM R EREE cdm2 WHHEBE V ERRME cd/A
NPB 1000 491 11.58
WED A23 1000 431 14.64
&) A-24 1000 443 12.52
A A4l 1000 4,16 13.02
a4y A-42 1000 4.66 1332
WEM A-43 1000 3.55 13.1
&Y A-59 1000 3.61 12.62
A A-60 1000 4.63 12.04
1A% B-8 1000 3.82 11.61
o4 B-18 1000 4.34 12.21
&) B-21 1000 438 11.54
&4 B-24 1000 3.76 12.63
A1 B-25 1000 3.57 11.88
&4 B-33 1000 3.98 14.45
&%) B-34 1000 4.45 13.54
&4 C-6 1000 4.33 12.98
thE4 D-9 1000 3.89 13.22
A1 B-3 1000 3.64 1381
b &4 E-11 1000 3.52 12.32
b4 E-17 1000 4.8 12.82
WA E27 1000 4.88 12,71
A F-12 1000 3.89 12.72
[0156]
&4 F-15 1000 3.66 11.95

E P26 1000 4.06 12.87
WA E-4 1000 3.68 12.68
WEY E-5 1000 3.91 13.21
154 F-9 1000 4.04 12.56
&40 F-28 1000 4.41 14.84
A1) F-29 1000 4.62 12.59

[0157] Wy ERATEUAR 2 R AR I AR 2 AR A R A ILA SO A A T
R FINPBAE Ay 23 S A% S 4 RO AT AL SO 6 A1, 3RAT 17 5 s I WL 9 R 2 A AR ) B
.

[0158] AR , AT HAN 5 R AR AR S W EAT 25 Fob e 5 A0 A 28 v Al 18 A e B F)
AAIVE R o XA, i 45 A WY AR 3% A2 R A R g T AN e B O 252 SR e JH 5 [ A ) i
LS A S B A L I e A B R AR AR
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