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An organic electro-luminescence device comprises a
substrate, a first electrode layer, a hole-injecting layer, a
hole-transporting  layer, a light-emitting layer, an
electro-transporting layer, an electro-injecﬁng layer, and a
second electrode layer. The first electrode layer is formed on
the substrate. The hole-injecting layer is formed on the first
electrode layer. The hole-transporting layer is formed on the
hole-injecting layer. The light-emitting layer is formed on the
hole-transporting layer. The electro-transporting layer,
comprising a carbazole derivative and a n-type material, is
formed on the light-emitting layer. The electro-injecting layer is
formed on the electro-transporting layer. The second electrode
layer is formed on the electro-injecting layer.
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— B AREH BN R EREHE L
‘ —ETHEWMEL RN ZEAR L SETFEHRLE
R = s i#h ( carbazole derivatives ) LA BEn#!
(n-type) %18 » £ Pk T A M4EH22-—
R4 NN-—ofol £ = %
(2,2’-dimethyl-4,4’-N,N’-dicarbazole-biphenyl ;
CDBP) ~ 9-C A&-3(= XA s e )k =t
(9-ethyl-3(triphenylsilyl) carbazole) ;
® —ETFEARWANZLET MR L XA
— B _EBRBRUANZETFEAR L -
2. W FRAGE FIEAEZF R ELBE LTS £
THZERENRZMHEAEE RKLREH ~ KF
(porphyrin) 474 ¥ R pA! 4 % %5 — 8 (p-doped
diamine ) #7444 -
3. ¥ FFANRE F2BAMEZ AR THE LTS £
PR EE T 1% A4 B BEKE (metallophthalocyanine )
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4 o P FIARE FIAMEZAMERE LM B
V%4 BERFITAE MR B4EE 4 (copper

phthalocyanice ) e

5. W FEHGEFIBAEZ AR ERE LY £
VR EREWE 2 E 144 =8 (diamine) 744 -

6. wHFEFGBEFIAMEZARELE At £
T % BRAT A MAAE B
(N,N’-diphenyl-N,N’-bis(1-naphthyl)-1,1’-biphenyl-4,4”-

diamine, NPB ) ~ = X —B%

( N,N’-diphenyl-N,N’-di(3-methylphenyl)-1,1’-biphenyl-4,

4’-diamine, TPD)4b4-47 ~ 4,4°,4”- = (N-(2- 2 £)-N- ¥ B%)-

=RBE

(4,4',4"-tris(N-(2-naphthyl)-N-phenyl-amino)-triphenylami

ne, 2T-NATA)t &4 ~ —Be4T £ H(NPB) ~ = K — R 474

45(TPD) B 2T-NATA 474 # -

7. oV FRABERIBREZFRERTLASF £
¥ n-typeth ' 14 4 42 B A1t (metallic oxide ) A 4%

4 /& ¥ (organic metal salt) e

8. 4o 31 A 40 ) BRI 2 A B TR T

T2 B Aluth 2 8T (cation) 4% B &8 1 (Li*)

saEF (Na') - 487 (K') 4687 (Cs™) 4287
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(Mg™ )~ 458 F (Ca*") R4 F (Ba®)> A4
& aAcH = a kT (anion) %4E A A8TF (07) A
F (F)~ &8:F (CI)~ 887 (Br) - sagxd (I)-
BEARET (CO™ )~ BEEiREET (NOy) IR BB 4%
(NaCO;) °

9. W FHFEHEE FTHAEZARTHBE LM LT
BAKRER BT HEREET (L) T
(Na")~ épse-F (K"~ 4881 (Cs )~ 287 (Mg™) -
$58F (Ca™') MRMAET (B2™) AuA#4LEHEz
REET1RE B A RS BETRBI0UT ~ BEHBEURRFFH
W2 A MIEEET
10. o FF EHGEFIAMEZFBERELTH > £
P ok o T £ M DA R A ) H 2 AR 4R A 0 99~99:
1o
11. o ¥F A RE B IAMEZ AR T B LY &
FZETFENE ZME 4 Ad4/B 81ty (alkali metal
halide ) ~ &+ 4 /& 8 1t4 (alkaline earth metal halide ) ~
g4 B £t (alkali metal oxide) 48 % b4

- (metal carbonate ) °

12. ko §¥3F A SHE F IEAEZ AR ERELTH > £
VY%E—CRREZMEGAREAE L2 — Altd
% A4 14 A 8164045 (indium tin oxide, ITO) ~ 48 &,
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(Azo )~ 84t4%(Zn0O )~ f448(InN ) % = £.4E45(Sn0; )°
13. 4o P EAHBE L IRMEZ A R ERRE LS £
FRFEREIME LR -

4. P FEANBEF IR EZARERE A H
TIRA R B T R AR -
T HEAREBE AN EET R KRFED A
P — AR
Hh—F—ERAEERLE
W — BIRENRZF —EERLE
s — ERERBIZEREIANE L
W — AR EREHE L
Hm—ETREENZEAR L ZEFEBRGE
vk 57 4 4 ( carbazole derivatives ) A B n#H!
(n-type) #HE » £ ¥ %ok A H14EH22-—
¥FooA A44LNN- = o w2 H = ¥
( 2,2’-dimethyl-4,4’-N,N’-dicarbazole-biphenyl
CDBP ) ~ 9-C A 3(= (X A &k & )ﬂ%ﬂi
(9-ethyl-3(triphenylsilyl) carbazole) ;
Wm—EFEANRNZETEHE L MR
Wh—%—EBENEEFIEANRE L -
16. ¥ FEAEEA L ISHEAMEZREST A LV RET
182505 & 1% 2L 748 X, (vapor deposition process ) 7 s 7 3%
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17. —HARERB RS KFOLTIRE : |
2164845 (ITO) R ~ 4k ¥ 4R(CuPC) B ~ =B 474 #(NPB)
&~ R~ d fAL48(CsF) $1CDBP & CBPATAE Ak 8935
55 ~ fALEE(LIF) R B 42 (Al) -

18. ko ¥FZAGE Z1TRAMAARELE LT > £
4% % B AAL4E(CSF) $1CDBPR AR A8 v
CDBP 1% & fiAb46(CsF) Rt A 4 4 1: 0.2 51:032

fa] e

19. 4o ¥ 3% LA G E H17H A TR ok
PIRA R PiE B f1b4e(CsF) $1CBPR AR AR
CBP XL & # A48 (CsF)E bt K 4 A1:0.2 -
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