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15 : 16 : (cathode)
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19: (LiF) (20 )
20 : (Al) (700 )
21: (650 )
22 (Ca) (500 )
23: (Al) (1,500 )
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scence device: EL device) .

(photon) (electron) , (electron) (photon) (op
toelectronic device) . ,
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(electroluminescence displa

y) (backlight) ,
(electrolumi
nescence, EL) (hole)
, . 1963 (Pop
e et al) , 1987 (Eastmann Kodak) (Tang et al)
- (alumina-quinone) - 10V 1% ,
1000cd/
' (Joule)
1 / / / / /
| , (11) (anode; 12) . (12)
(13), (14), (15) (cathode; 16) . ,
(13), (14) (15)
(12) (16) (12) (hole) (13)
(14) . , (16) (15) (14)
(14) (exciton) .
T[ -
(band gap) (full color)
M - (1T —conjugated polymer) .
(Cambridge) R. H. Friend (p-
)(poly(p-phenylenevinylene): PPV) 1990
(PPV) , (Pth)
L 1 3 b 1



10-2004-0055236

[E 1 1-[Ar 1 1-[Ar 2 1, [E 1 1-[E 2 ]-[Ar ;

1, [E 1 1-[E 2 1-[Ar 1 1-[Ar ;] ; ; [E1]1 [E 2] 1,
2, 3 , [Ar 1] [Ar 5] 4, 5,
6 :
1
Rl Rg
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2
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R, !
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m
6
Ry
1
Ry,
, Ri1 Rg 1 30 , ,
(carbazole), (amine); 1 30 , ,
(oxadiazole) , R7s R 15 1 30 ,
, ,n,m 1 1 100,000
[E 1 1-[Ar 1 1-[Ar >, 1, [E 1 ]-[E 2 1-[Ar 1 1], [E . 1-[E 2 1-[A
ri1-[Ar > ] :
, [E.11 I[E ] 1, 2, 3 , \
1
Rl R2
-,
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m
3
Rg
R, "L
Ri1 Rg 1 30
(carbazole), (amine); 1 30 ,
(oxadiazole) ,h,m 1 1 100,000

o 9w & &

o0 OO o0 oo QO

,s ﬁf fﬂ

[Ar 1] [Ar 5] 4, 5, 6
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[Ar 1]
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p- (p-stacking)

ight emitting layer)

(hole)

(bulky)

(band gap)
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, (Wittig) (Suzuki)
(yamamoto) Cc-C
1,000 10,000,000 ,1 100
2 3
2 (11), (12),
)(PSS) (3.,4- - J(PEDT) (17),
(LiF) , (20)
3 (11), (12),
)(PSS) (3,4- - Y(PEDT) (17),
(21), (Ca) (20)
(12) : , (11)
. @2 (ITO),
(ZnO) . (20) (work function)
(Mg), (Al), Al:Li .
/ /
le transport layer) / (electron transport layer)
10 10,000
10 10,000
- )-N,N- -[1,1'- 1-4.4'- (TPD)

(aluminum trihydroxyquinoline; Alq 3 ), 1,3,4-
I1-1,3,4-oxadiazole),

e),

(1,2-
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(a- -0t ~(4-(5-(4-t- )-1,2,4- ) ) )@

- 10 -

(18),

(SnO ),
(L),

(ho

NN'- (3

PBD(2-(4-biphenylyl)-5-pheny
TPQ(1,3,4-tris[(3-penyl-6-trifluoromethyl)quinoxaline-2-yl]benzen



Lo}

OH

Br” W
o]

(1-5
4-t- 259 7.39
(EA)
179(68%) 4-t-
(1-1) 5.5g 100ml
) 50ml
8.59(92%) 1-2)
, (1-2) 8.5¢9
7.29 (1-3)
(1-3)7.2g THF 78
30 .1.99(1.1 ) 4-
( : 53%).
, (1-4) 2.0g 10ml DMF
100 2
1.69 (1-5)
(1-5) 1.49 4-
t- 14 )
~(4-(5-(4-t- )-1,2,4- ) )
2
(1,4- -5- -2-(8-N-
2

o
1l
- . %—@—CNHNHQ
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CHCly

R —

Pyridine

o 0
1 1
CHHNHC @ar

(1-2)
POCly l

o
Hé_@_ar o
-— %_{ :>_1§ ;Jr_{ :>_E'
) N =

nBuli

a-1

-3

O
E.
ar-<(j)>-m»|2§(na)2 © @
o/N‘N
(#EE
250ml 10
(1-1)
0 4 6.39(1
, 3.4ml(1.5 ) 5
100ml 90 24
/
n-BuLi(1.6M) 6.9mI(1.2 )
2.3g (1-4)
. 10ml DMF 1.27g
(  :80%).
1.12g(1.2 ) THF 300ml
4 .
1,2- (4- )-a
) (1) 1.5¢9 ( :80%).
) )@

- 11 -
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2
OH e
B e ey Br
_——
@ KOH, Mal Q 21
—© EtCH —0
Bry, FeCl

Gge 2
59 4- 50ml 4.389g(2 ) 1
0.69(0.1 ) 21.79(2 ) 40 .
(2-1)(4- -1-(8-
) ) (2.3g, 25%).
(2-1) 2.1g 50mi (iodine) 0.01g . (Br 5)2.29(2.1
) 30mi .
(2-2)(2,5- -4- -1-(8-
) ) (2.5g, 80%).
. (carbazole) 2.2g DMF 5ml t- 1.6g 1
(2-2) 5.2g DMF 10ml .
2)(1,4- -5- -2—(
8-N- ) ) 5.5g ( 75%).
3
2,7- -9,9-(8-carbazolyloctyl)fluorene) (3)
3
3

tBu0KE /
(3 1 ‘

O

(%8 3

10g t- 6.79 DMF 50ml 1 . 25.69(1.5
) 78 DMF 50ml
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(3-1)(8-N- -1- ) 15.0g ( 76%).
, 2,7- 4.1g (3-1) 10.8g(2.4 ) 500ml
t- 3.8g (2.8 ) DMSO 250ml . 12
, 8.5¢ 3)(2,7
-9,9-(8- ) ) ( 1 76%).
4
12- (4 )-o —(3-(N-(2- )-6- ) )@
4
‘@
o — e 0 @ o
S 3 KaCrady e we
o -©@ oo OO
‘s‘ ‘F‘ @3
T (EEEg
30.0g DMF 350ml 0 , N- (NBS) 64.7g(2.1 )
. (4-1)(3,6-
) 50.5g9(90%)
(4-1) 25.0g DMF 80ml 31.99(3 ) 1
. 2- 17.69(1.05 ) 50 24 ,
28.0g (4-2)(N-(2- )-3,6- ) ( 1 83%).
(4-2) 12.0g THF 240ml 78 , N- 1.76g(1 )
1 . 3.3g(1.1 ) .
(4-3)(N-(2- )-3- 6=
) 6.5¢9 ( : 55%).
(4-3) 6.5 THF 240ml 78 , - 1.0g(1 ) 1
. 4- 3.05g(1.1 ) .
(4-4)(4- )-(N-(2- )-3-
) ) 6.0g (  :75%).
(4-4) 6.0g 10ml DMF 3.28g(1 ) 90ml DMF
100 2 DMF
. (4-5)(4- )-(N-(2- )-3-
) ) 4.99( 1 82%)
(4-5) 4.89 4- 3.2g (1.2 ) THF 150ml
t- 1.3 ) 4 .
#H@.2- (4 )-a —(N-(2- )-
) ) 5.5g ( 1 89%).
1
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13
5
s34 13
()] 0.015¢q, 2,2- 0.021g, 0.664, 0.299g DMF 4ml
, 60 15 . , 9,9- -2,7-
0.45g, 1,2- (4- )-a -(2-(9,9- ) ) 0.12g, (4) 0.25¢, (1)o.2
3g 4aml 90 .48 , - (end
—-capping agent) 0.2ml 24 . THF
13 0.9¢g
2
14
6
Hata 14
an 0.025¢, 2,2- 0.034q, 0.88g, 0.69g DMF 4ml
, 60 15 . , 9,9- -2,7-
0.44q, 1,2- (4- )-a -(2-(9,9- ) ) 0.38q, (2) 0.25¢, (1)o.2
Og 4ml 90 . 48 '
0.2ml 24 . THF
14 0.89
3
15
7
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4 15

D) 0.0364g, 2,2- 0.047g, 1.48q, 0.65g DMF 5ml
, 60 15 . , 9,9- -2,7-
0.14qg, 1,2- (4- )-a —(2-(9,9- ) ) 0.48g, (3) 0.38g 5ml
90 . 48 , 0.2ml
24 : THF 15
0.4g
4
16
8

8

! Zn. HiCk. BRY. PRy

& @.@ e Oy e @)W -
OFG L e

ey 18

(n 0.011q, 2,2- 0.015q, 0.464q, 0.24g DMF 4ml
, 60 15 . , 9,9- -2,7-
0.30g, 1,2- 4- )-a —(2-(9,9- ) ) 0.32g, (1) 0.073g 5ml
90 .48 , 0.1ml
24 . THF 16
0.5g
5
17
9
9

o) s >JJ Zn WL, BEY, By
o W L T e
ars A

A 17
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() 0.011g, 2,2- 0.015g, 0.47g, 0.24g DMF 5ml
, 60 15 . , 9,9- -2,7-
0.30gq, 1,2- (4- )-a -(2-(9,9- ) ) 0.24q, (3) 0.17¢g 5ml
90 . 48 , 0.2ml
24 THF 17
0.4g
6
18
10
10
w4 Crer 5 B0 O Zo. WL}, BPY. PRy
Q ’ B’;@' ' gl D FiTaluane
LEOT
an 0.033g, 2,2- 0.0464q, 1.43g, 0.74g DMF 8ml
, 60 15 : ,1,2- (4~ )-a =(
2-(9,9- ) ) 2.0g, 1,4- -2,5- 0.364g, (1) 0.45¢ 8ml
90 . 48 , 0.2ml
24 THF 18
0.4g
7 12
1 6
ITO Baytron 4083(Bayer ) 500 (spin-coating)
, 120 (hot-plate) 5 . , 800
(Litium fluoride) 10 ,
700 .
1
[ 1]
(Mw) (PDI) (Cd/A) (Im/W)
13 15,122 1.640 1.075 0.671 (0.220, 0.390)
14 12,711 1.704 0.186 0.077 (0.193, 0.336)
9 15 3,437 1.471 0.476 0.237 (0.199, 0.323)
10 16 20,568 1.742 0.536 0.279 (0.186, 0.298)

- 16 -




10-2004-0055236

11 17 20,520 1.814 0.425 0.234 (0.234, 0.370)
12 18 13,367 1.650 0.825 0.562 (0.197, 0.347)
1 y 1

(57)
1

[E 1 1-[Ar 1 I-[Ar 51 [E 1 I-[E 5 1-[Ar 1 1.

[Ar 1]

[E 11
[Ar > 1]

[E -1

4!

[E 1 1-[E 2 ]-[Ar 1 ]-[Ar > ]

- 17 -
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R; R;
-,
5
Ro
0
Rip m
6
Ry
1
Ryz
Ri1 R
(carbazole), (amine);
(oxadiazole) , R -,
,n,m 1
2.
1
12
7

1
1

R 12

30
30

1 100,000
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