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(57) Abstract: An organic electroluminescence device having
a high luminance and a high emission efficiency. In the or-
ganic electroluminescence device, a hole injection electrode is
disposed on a glass substrate, and a hole injection layer, a hole
transport layer, and a luminance layer are formed in order on the
glass substrate. An electron injection electrode is disposed on
the luminance layer. The luminance layer contains a host mate-
rial, an emitting dopant, and a first luminance assisting dopant.
The first luminance assisting dopant is a rubrene derivative.
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6 y=0.35
=HEGIA [Alg [DCJTB  |TtBuPN wmL K x=0.65 1.5 634 9, 600|
7 y=0.35
=fEMHI(A [Alg [DCJTB  |DBzP mL | x=0.65 1.1 637 7,600
8 y=0.35
EiEFIA  [Alqg [DCJTB  [TPhP |mL  [F x=0.65 1.1 635 7, 400
9 y=0.35
=iEF(A [Alg [DCJTB  [TPh-DBN [#EL |7 x=0.65 1.1 635 7, 700|
10 y=0.35
HtE@IA  |Alg [DCJTB [T (L |F x=0.65 1.0 635 7, 300|
1 y=0.35

Z1IIWCRTEOIC, EEFl1~1 0 BLVLRE 1 DEWE LEFTIE. WT
NHEMEOEWRARLER/DILNTER, £, EHAI1~1 0DEHE
LETFTIE. BADBRBLUVCEREENLRE 1 OFKELERFLD B EL 2o
oo TRUTEKD., LEONT LV FEEEZE 1 FEAMB RN MCANVWSZ &

10 AEADRBLIUVBKEEOREICESHTHS ZENbho T,
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F2WERFI 1 1~2 0 BLULERE 2OFHE L ETORNLRMEDORERE

RY,
[%£2]
T AN | BAER— |FIRABFERAER X @R A VDERABBRAEE
BiE N b B B — x|# B R|(CIEx,y) |(cd/AAt100[& (nm)|(cd/m?)
bk -/ cd/m?
=EEIB |Alg [DCJTB  [DtBuPN  [CBP & x=0.65 2.1 634 14, 450
11 y=0. 35
EHEFIB  [Alg [DCJTB  [DPN CBP #* x=0.65 2.7 632 18, 100
12 y=0. 35
2HEFIB  [Alg [DCJTB  [DNN CBP #& x=0.65 2.1 634 13, 660
13 y=0. 35
EHEFIB  |Alg [DCJTB  [TNN CBP #* x=0.65 2.5 634 15, 080
14 y=0. 35
EHEFIB  |Alg [DCJTB  |DBzR CBP #* x=0.65 2.5 635 16, 100
15 y=0. 35
EREMB |Alg [DCJTB  [DPyN CBP #* x=0.65 2.1 635 7, 900
16 y=0.35
SEHEFIB  |Alg [DCJTB  [TtBuPN  |CBP #& x=0.65 2.5 634 15, 000
17 y=0.35
=GB |Alg [DCJTB  [DBzP CBP #& x=0.65 2.1 637 8,100
18 y=0.35
SEHEMIB  |Alg |DCJTB  [TPhP CBP & x=0.65 2.1 635 8, 200
19 y=0.35
=REMIB  |Alg [DCJTB  [TPh-DBN  |CBP #* x=0.65 2.1 635 8,100
20 y=0.35
teE:mIB  [Atg [DCUTB LT [CBP #* x=0.65 2.0 634 12, 820
2 y=0.35
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ERbDMo Tz,

FIWTEMFI2 1,

PCT/JP02/05522

220DHEBELBTORAKMEOREHREZRT.

DEBELEZEFLOBEL<S B, TRZLD., LEDOIILTL FEHEEE 1%
KB R =R PCHWS ZENRADEBLIVBRABEOH LITANTH S T

[%3]
E FlfAb BAER—[FIRAHBERER X IR XD ERAERRAREBE
s X2 b |Bh K — /X|# B R|(CIEx,y) [(cd/A)At100|& (nm)|(cd/m?)
v b A% cd/m?
EfEFIB [Alg [DCJTB  |DtBuPN TPD #* x=0.65 2.1 634 14, 000
21 y=0.35
SHEFIB  |Alg [DCJTB  [DPN NPB #* x=0.65 2.6 632 19, 100
22 y=0. 35

FIWCRTEIIZ, Efl21, 220FWELETTIE. WInb@HED
BWRBRNEBDENTE L, EHI2 1, 220FBELRZFTYH, $2
FEHMB R—/X b2EMT B EICED. BANBRBIORAMEENEEF 1
~11DEHWELRFLODBEL R, FRUTEKD., BE2RNAHHR—N2F
DRMBEADRBIOBRREEDOHM LICEHTH B ENbholz, 2, &
BEl21, 220FEELRTTS. BAVENURFA2OEWELEFLD D
Bm<<izol. ZHITEKD, B2REMPR—NCFELTTPDEZIINPBE
AWEHETH., WL FEEREE IR RN L THWSZ EN
RHADRBLOBRAKEEDON LICENTHS ZEnbhol,

FATEKHF 2 3~2 8BLULEHI3~5DEME LETORAEEEDORE
ERERT,
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FFAM [BAER— |FIRAHERAERE X BR A D ERARBAEE
s IV b  |Bh B — /X|# Bh R[(CIEX,y) |(cd/A)At100|& (nm)|(cd/m?)
bk A D% cd/m?
EHEF(C  |Alg [DtBuPN |HEL ®mL  |& x=0.30 9.0 538 41, 800
23 y=0.68
EMEFIC  [Alg [DPN ®mL mL & x=0.29 4.2 534 18, 800
24 y=0.62
EHEFIC |Alg [DNN mL ®wL (& x=0.31 5.8 540 23, 000
25 y=0.6
EEFIC  [Alg {TNN mU ®wL FVyye 6.8 578 45, 400
26 x=0.50
y=0.49
EHEBIIC  [Alg |DBzR 4 ®msL ftVyy 4.6 585 26, 000
27 x=0.50
y=0.49
SEHEFIC  [Alg [DPYN =L ®mL (B x=0.29 4.1 541 25, 700
28 y=0.68
LEEBIIC  |Alg (27U |EL ®mL [ x=0.31 3.5 538 18, 000
3 6 y=0.66
LEEEBFIIC  |Ala (LT (EBL #BmL  |H x=0.49 6.5 560 40, 100
4 y=0.50
LEEFIC  |Ala [DCM ®mL wmL vy 2.0 575 10, 200
5 x=0.53
y=0.47

~9.

&, BAER—NRDFELTLT L UFEEEZR N

VERABEOM EIZENTHD ZEhbhro k.
KOICERF 2 9~3 3DAWELBZTORAKREDORERRZRT,
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[%5]
= FlfAd RER— BIRABFE2RAER X ER A DERABRBEABEE
s IS b |BY B — /X% B B|(CIEXx, y) [(cd/A)At100|K (nm)|(cd/m?)
VS A% cd/m?
SHEFIID  |NPB [DtBuPN [HEL mL & x=0.29 7.8 535 36,100
29 y=0.67
S=HEGID  |NPB {DPN mL ®mL & x=0.30 3.6 532 27,700
30 y=0.62
SRHEMD  [NPB [DNN L mL [ x=0.30 6.2 540/ 33,900
31 y=0.68
EHEFID  [NPB |TNN mL wmL |E x=0.46 9.0 570 40, 500
32 y=0.53
EEMID  |[NPB  [DBzR mLU ®mL (B x=0.49 12.5 559 46, 600
33 y=0.51

ES5ICRTEIIC, £l 2 9~3 3DFEE LETFTTIE, BADHERMN3. 6
~12. 5¢cd/AEELR k. THIZED, F—IVBREBORDDICE TR
EBERIDORENE =N RELTNT L FERERAVWERETH. BXAD
ERIUBRAMEEOM LA THZ I ENAD o k.

PEDESIZ, LEEOEMEH 1 ~3 3BIVLEBI 1 ~505. BAEBORKL
RN PERRE LR PN MELUTEREDOIT L FEEKREZHNS
CERKDRAEDBRBIVEEEZM LS EHENTED T ENGN DT,

(2) RiT, EfEBI34~108DHERELETEEHML. ZORTFORAK
HEZREL T,

EWipl3 4~4 0DEWELEFEIRTFHEELZAL., Ei#41~6 70DF
BMELETEIRTHEEF2AL., EfEi#l6 8~94DEWELRTFRETHEG
EHL. EEHIS5~108DARE LETIIRTHEHZET S,

Ehifl 3 4~4 0TIE, £k (1) TRINBINTLFEROS ETiER
(la) TERINZHTHEEATIN T L HFEMEK LEER (2) THRIN?
WTV 2 FHEEOIBTRR (2a) TRINLIHFHEEZETZINTL U HE
KEFFEER (4) TRINBN TV CFEERDOSBTRER (4a) TEHESQ
ERTHEEZAETIINTL O FEEKERANE,
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- (a7)
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ERER (7a) TBWT, YIZOFAIZISTHD., RIBARET, Nar UK
5 TERRBEHRETHO. fIZEX. —H. —CH,, (n=1~10) ., —0C,
H,, (n=1~10). =N (C,H,,,) , (n=1~10) ., —X (X=—F
. —CI, =BrE&id—1) . —CN., JxzZ)VE, FT7FIEETH 3,
Rz, BABOMEIELTENRENTRR (C1) ~ (C27) ODHFHEE
BTHLEM1I~2 7RV,
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(E) ZTFHEE
FFMEEICBNTIE. H9 2R ECA— L IEABE () . S—ILEA
B, A—VREE. RAE. BTHEESLCETEAGRE (RE) 2ECHE
INTR5,

ZOBEE, BRELETOR—VEABEIL. EH1000AD( I A
AXEALH (1 TO) M55, £, d—LEABI. BEH100AEHT
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70, R—UBEE. EA500A%H L. LER (23) TRANBHT
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KOIWCEHHFI34~4 0 DEWE L BFORNAFHEORERRZRT,

(% 6]
R | K— |K—| RKiRE BF | RAR | BAD | RAR | RXBE
FoIiE] L WiXRB|(CIEx,y| = & |[(cd/m )
AR | &= ) (cd/A)A] (nm)
=) t100cd/
m
34 | CuPc | NPB [Alg+2%DCJTB| Alg |3% 3.9 638 24,000
+5%{E & x=0. 65,
y=0. 35
35 |CuPc | NPB |AlIg+2%DCJTB| Alg |7 3.7 639/ 21,000
+5%{L& 3 x=0. 65,
y=0. 35
36 | CuPc | NPB [Alq+2%DCJTB| Alq |7 3.8 638 23,000
+5%{ta T x=0. 65,
y=0. 35
37 | CuPc | NPB [Alq+2%DCJTB| Alg |7 3.2 638 19,000
+5%{t& 8 x=0. 65,
y=0. 35
38 |CuPc | NPB |AlIq+2%DCJTB| Alq |# 3.8 638 23,000
+5%EE 16 x=0. 65,
y=0. 35
39 | CuPc | NPB |Alg+2%DCJTB| Alg |7% 3.5 638 22,000
+5% L &7 x=0. 65,
y=0. 35
40 |CuPc | NPB |Alg+2%DCJTB| Alg |7 3.6 638 22,000
5%t & 18 x=0. 65,
y=0. 35

RKOIWRTEDIZ, E#FI34~4 0DFHRELRF T, WIndbaMED
BWREEAEZR/LIIENTEL, £, EiEHI3 9~4 0DFHE LETFT T
. RANBBELUOBREENE Lok, THICED, EEDINT L ViFEAk%E
FAMB K= MTAWS ZENRADRBIVBRREEOR LICHETH D
ZERDMoTZ,

RTBLUOKRBITEMH 4 1~6 7TDEHE LETORNAKEMEONEKRETR
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\If- 5

sl TN E=M  pm  |BF| Bre |TO0R mees| Bamx

EARB ke X B| (CIEx, y) 100cd/if (nm) | (cd/m?)
iy~

41 | CuPc | NPB |Alg+5%{E&Hm Alg iﬁo 51 8.5 583 39,900
y=0. 48
iy ~

42 | CuPc | NPB |Alg+5%{t&42 | Alq fﬁo 59 7.5 589| 37,600
y=0. 47
iy~

43 | CuPc | NPB |Alq+5%{E&#13 | Alg fio 61 8.5 583| 39,700
y=0.48
V7~

44 | CuPc | NPB |Alg+5%{LS%4 | Alg Eio 51 6.8 587{ 35,400
y=0. 48
V7~

45 | CuPc | NPB |Alg+5%{t&%5 | Alg fio 50 5.5 579] 32,100
y=0. 50
i~

46 | CuPc | NPB |Alg+5%{E&#6 | Alg EEO 51 8.0 583 39,000
y=0. 48
iy ~

47 | CuPc | NPB |Alg+5%{LS#T | Alg fﬁo 51 8.6 583| 40,000
y=0. 48
T ~

48 | CuPc | NPB |Alg+5%{L&48 | Alg fﬁo 51 7.9 584| 39,000
y=0. 48
iy ~

49 | CuPc | NPB |Alg+5%{L&419 | Ala fﬁo 50 6.9 570 33,300
y=0. 50
iy ~

50 | CuPc | NPB |Algt5%{L&#10 | Alg fﬁo 52 7.5 589 37,600
y=0. 47
iy ~

51 CuPc | NPB [Alg+5%{b&4m11 | Alg fio 51 6.5 579 34,000
y=0. 48
7~

52 | CuPc | NPB |Algt5%{E&H12 | Alg 350_5, 8.5 583] 39,700
y=0. 48
i~

53 | CuPc | NPB |Algt5%{&#13 | Alg on 51 8.0 580| 39,000
y=0.518
Wy~

54 | CuPc | NPB [Alg+5%{t&¥14 | Alq ffo 51 7.9 584/ 38,900
y=0. 48
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sraml TV BV mym | BF| e | ORI RER) g
*ry ~

55 CuPc | NPB |Alg+5%{L&4m15 Mqﬁu] 7.9 584 39,000
y=0.48
iy~

56 CuPc | NPB |Algt5%{L&m16 | Alg 330 51 8.5 583 39,900
y=0. 48
W7 ~

57 | CuPc | NPB [Alg+5%{t&4m17 | Alg 330 51 8.2 584 39,700
y=0. 48
7 ~

58 | CuPc | NPB [Alg+5%{t&¥18 | Alg fﬁo 51 7.9 585 39,100
y=0.48
Vs ~

59 | CuPc | NPB [Alg+5%{b&#19 | Alg 330 59 8.0 581 39,000
y=0. 48
Fhry ~

60 | CuPc | NPB |Ala+5%{b&4m20 | Alg fﬁo 51 8.0 585 39,500
y=(0. 48
F~ )

61 CuPc | NPB |Alg+5%{L&#21 | Alg |x=0.30, 11.0 537 45,000
=0. 64

62 | CuPc | NPB |Alg+5%{b&4m22 | Alg [x=0.30, 9.8 536 41,000
y=0. 64
2

63 | CuPc | NPB |Algt5%{t&%m23 | Alg [x=0.30, 8.9 535 39, 900
£§0.64

64 | CuPc | NPB |Alqt5%{tS$m24 | Alg [x=0.30, 11.0 537 45, 000
=0. 64

65 | CuPc | NPB |Alg+5%{E&#m25 | Algq |x=0. 30, 1.1 537 45,100
=0. 64

66 | CuPc | NPB [Alg+5%{t&%26 | Alg [x=0.29, 8.1 529 40, 500
=0. 65

67 | CuPc | NPB |Alg+5%{k&#27 | Alg [x=0.65, 2.0 648 11,000
y=0. 35
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68 CuPc NPB |NPB+5%{t&#1 Alg ;ﬁ;o 49 12.5 559( 46, 600
y=0, 51
Wy~
69 CuPc NPB {NPB+5%{t &2 Alg 505 9.6 572| 38,800
y=0. 48
T~
70 CuPc NPB |NPB+5%{L&#3 Alg ;ﬁ;o 49 10. 1 561| 39,100
y=0.51
iy ~
71 CuPc NPB |NPB+5%{L &4 Alg fio 51 9.0 570 37,200
y=0. 48
iy ~
72 CuPc NPB |NPB+5%{L &5 Alg ;ﬁ;o 48 6.8 558| 31,000
y=0. 52
iy~
73 CuPc NPB |NPB+5%{t &6 Alg ;ﬁ;o 49 10.1 560| 40,100
y=0. 51
V7~
74 CuPc NPB [NPB+5%{L &7 Alg ;ﬁ;o 49 12.3 559| 45,700
y=0.§1
iy ~
75 CuPc¢ NPB [NPB+5%{L &8 Alg ;i;o 50 9.3 561| 37,800
%go.so
76 CuPc NPB |NPB+5%{L 2419 Alg [x=0. 47, 7.8 555/ 33,000
y=0. 53
1y~
77 CuPc NPB |NPB+5%{t&4410 Alq ;i;o 51 9.6 572| 38,800
y=0. 48
VT~
78 CuPc NPB [NPB+5%{L &1 Alg ;ﬁ;o 49 7.8 562{ 33,100
y=0. 51
iy ~
79 CuPc NPB [NPB+5%{L&#n12 Alg ﬁo 49 1.1 563| 42,000
y=0. 51
ibys ~
80 | cupc | NPB |NPBHSHIEE®NZ | Alg ;f;o “ 10.0 564| 39, 900
y=0. 51
W~
81 CuPc NPB |NPB+5%{L&¥14 Alq ;ﬁ;o 50 9.3 561| 37,600
y=0. 50
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y=0.51
vy~
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y=0.51
77~
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77~
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y=0. 51
iy ~

87 CuPc NPB [NPB+5%{t&%120 Alg io 49 12.0 561| 46,100
§0.51

88 CuPc NPB [NPB+5%{t&¥h21 Alg [x=0.29, 13.0 535 52,000
§0.67

89 CuPc NPB [NPB+5%{t&22 Alg |x=0.29, 10.0 536| 42,000
=0. 67 ,

90 CuPc NPB [NPB+5%{t&%23 Alg [x=0.29, 9.1 534| 38,200
=0. 67

91 CuPc NPB |NPB+5%{t&H24 Alg |x=0.29, 12.5 535 50,100
=0.67

92 CuPc NPB [NPB+5%{t&¥25 Alg |x=0.29, 12.0 535 47,000
§0.67

93 CuPc NPB [NPB+5%{t&¥26 Alg |x=0. 30, 9.8 539| 38,500
=0. 65

94 CuPc NPB [NPB+5%{t&¥h27 Alg |x=0.865, 2.1 645/ 16,100
y=0. 35
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formula (C3) stated in claim 21, formula (C4) stated in claim 22, formula
(C5) stated in claim 23, formula (C6) stated in claim 24, formula (C7)
stated in claim 25, formula (C8) stated in claim 26, formula (C9) stated
in claim 27, formula (Cl0) stated in claim 28, formula (Cll) stated in
claim 29, formula (Cl2) stated in claim 30, formula (C13) stated in claim
31, formula (Cl4) stated in claim 32, formula (Cl5) stated in claim 33,
formula (Cl6) stated in claim 34, formula (Cl7) stated in claim 35,
formula (Cl1l8) stated in claim 36, formula (Cl9) stated in claim 37, or
formula (C20) stated in claim 38. An emitting material expressed by
formula (1) of claim 40.

(2) An organic EL device comprising an emitting layer containing a
compound expressed by formula (2) stated in claim 2, formula (A4) stated
in claim 8, formula (A5) stated in claim 9, or formula (A6) stated in
claim 10, or formula (A7) stated in claim 11, or formula (A9) stated
in claim 13. An emitting material expressed by formula (2) of claim 41.

(3) An organic EL device comprising an emitting layer containing a
compound expressed by formula (3) stated in claim 3, or formula (Al0)
stated in claim 14. An emitting material expressed by formula (3) of
claim 42.

(4) An organic EL device comprising an emitting layer containing a
compound expressed by formula (4) stated in claim 4, formula (A8) stated
in claim 12, or formula (A9) stated in claim 13. An emitting material
expressed by formula (4) of claim 43.

(Claim 15 does not refer to any other claims, and therefore the
invention is unclear. The inventions of claims 16, 18 are also unclear
since they refer to claim 15. The invention of claim 39 relates to an
organic electroluminescence device containing a compound selected from
those expressed by formulas (Cl to C20, A4 to A7, AlO0, C21 to C27).
Therefore the invention relates to all the groups (1) to (4))

The “technical feature” common to any two groups of the four groups
(1) to (4) is an organic electroluminescence device that comprises an
emitting layer containing a compound with a naphthacene skeleton. Such
an organic electroluminescence device that comprises an emitting layer
containing the compound is known, without needing to cite a document.
Consequently, the technical feature cannot be considered as a special
technical feature within the meaning of PCT Rule 13.2.

Therefore, there is no “special technical features” common to all the
groups (1), (2), (3), (4).
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