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kÅ>�u1ì� (organic light-emitting device, OLED) äk(�{ü!°Ä>Ø$!R5Ð!�¢y�¡È
w«�A:, 31Ï&!&Ew«���ì²�+�þwyÑã��û�A^cµ, �ÉÆâ.Ú��.�'5.

g 1987 c±5, OLED ì�×�uÐ, Ù�ÝÚ�Ç®��¢^z��¦, �´8c��z¡��Ì�JK��Ò
´ì��­½5¯K. �©Ì�0�
 OLED ì�����PzÅnÚ��PzÅn, éç:/¤!��/mØ­
½!7á�f*Ñ![Alq3]+ �lfÚ�>ÖÈ\�õ« OLED PzÅn?1
o(Ú?Ø, ¿�éù
PzÅn
­:�ãUõ OLED ì�ó�­½5��{. ��, é OLED ì�­½5ïÄ�uÐª³�
Ð".

'�c: kÅ>�u1ì�, PzÅn, ­½5

PACS: 78.66.Qn, 78.60.Fi, 78.20.Bh, 42.25.Gy

1 Ú ó

k Å > � u 1 ì � (organic light-emitting
device, OLED) äkXeâÑ�A:Ú`³: $Ø
�6>°Ä, UÑ�; u1ôÚëY�N; ÌÄu1,
À�°, �A�Ý¯, ���; Q���¤f5w«,
��¢yR5w«; ó²{ü, ¤�$, Ïd, OLED
�²uyÒ3�­.��Siå
ïÄ9�, ��
�
���¤Ò [1−4]. ��UÒ4��+Ú�¬
w«ì���1n�w«ì, OLED �@�´�k
�UO��¬w«ì�Eâ, �ÉÆâ.Ú��.
�'5 [5−8].

Cc5 OLED ì���
×��uÐ, Ù�Ý
Ú�Ç®��
¢^z��¦, �´8c¢^z¡
��Ì�JK��Ò´ì��­½5. OLED ì�
�PzL§Ì�Ly��u1«� (ç:) �/¤
Úð6°Äe�Ý��m�P~. �þ�ïÄL²,
K�ì�­½5�Ï�kéõ, ~XkÅá��9
Ø­½5 [9−11]!kÅá��>zÆ©) [12−15]!

Ø­½�kÅ/>4.¡ [16−20]!16f5\Ø²
ï [21−23] ±9ÛÜ�>Æá´Úì�3¦^L§
¥�)���9Úå�9ÑÑ� [24−27]. �âÚ
å OLED ì�Pz��Ï, �±r OLED ì��P
z©����PzÚ��Pz [28]. ���PzÌ
�´duì���L§¥¤�5�	.À/!>
4/kÅ�.¡>zÆ�A±9�í¥�Y�éì
�õU���z�¡, 
Ø´duá�Úì���
(��Ä�5�¤E¤�ì�òz, ÙÌ�Ly�
ç:�/¤. ��Pz´�ì�3�Ïó�L§¥
�Ý��m�P~, ì��u1¡ÈÚ	ÜA5v
k²wCz, Ì�û½u¤¦^�á�Úì��(
����5�. e¡·�©O?Ø OLED ì���
��PzÚ��Pz¯K, ¿�éù
PzÅnJ
ÑUõ OLED ì�­½5��{.

2 OLED ì�����Pz

vkµC� OLED ì�3ð6°Äeó��,
Ø=ì���Ý��mØäP~, 
�Ùu1«�
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¬kç:)¤, k�u1¡ÈÅì~�. �éç:
/¤�Ån, <�?1
2�ïÄ. 8cÌ�k±
e�ÏÚåì��ç:Pz: 1) Ø­½��4/k
Å.¡ [29,30]; 2) kÅ�½Ò4(�"�Úå�
>Æá´ [31]; 3) kÅ/Ò4.¡>zÆPz [32];
4) ì � ó � L § ¥ Y � © f é õ U � � � ¡
�z [33].

�z�â (ITO) >4duÙäkûÐ�>�
Ç!p���1ßLÇÚ�p�õ¼ê, �2�^
� OLED ì���4, ÙL¡"���K�Xì�
�­½5. o÷� ITO L¡¬E¤ì�Ø­½��
4/kÅ.¡, Úå>Æá´Ú.¡>zÆ�A, \
�ì���, ´/¤ç:�Ì��Ï�� [17,29,34].
McElvain � [35] ïÄuy ITO >4�"�ÚkÅ
����L§¥Ú\����â, ¦kÅ����
7áÒ4.¡?/¤��, E¤>Æá´. Savva-
teev � [36] uy�µC� OLED ì�3PzL§
¥Ò4L¡kí�)¤, 7áÒ4�kÅ�u)©
�, �dÓ�í�>÷duÛÜ>6�ÝLp�)
��9, 3Ò4/kÅ.¡?u)>zÆ�A, Ú
åkÅ©fá�%z, ?
E¤>Æä´, /¤
ç:.

,	, �í¥�Y�ðÚ�í©f��¡´

�µC� OLED ì�ç:/¤�Ì�Ï���,
Schaer � [33] �[ïÄ
Y��¡ OLED ì�/¤
ç:�Ån. ã 1(a) ´ì��Ý� 100 cd/m2 �^
1Æw�ºû���ì�L¡ã, lãþ�±²w
wÑ�
:G�u�ç:, ¦�¢�uyç:��
»��m¤�ê5Æ)� [33]:

D (t) = D0ekt, (1)

Ù¥, D(t) ´ç:��», D0 ´Ð©ç:��», k

�ç:�)�Ç.
éuç:/¤�Å�, Schaer � [33] @�Y�

ðÏLÒ4"���'ß�7á>4ÚkÅ�.
¡, 3	\>|��^e, kÅ��7áÒ4.¡
u)Xe�>zÆ�A:

2H2O + 2e−1 −→ H2 + 2OH−1, (2)

3>zÆ�A¥k H2 )¤, ù�Ò¬3Ò4�k
Å�.¡/¤í�, �X H2 þ�O\, í�O��
�»�, ÙPzL§Xã 1(c) Ú (d) ¤«. í�»�
�/¤��«�Y�ðÚ�í©f�?�Ú'\
Jø
�°�Ï�, \¯
ç:�)�. Aziz � [13]

���
¦^ 8-àÄî{¾ (Alq3) ��u1á�,
Mg : Ag �Ò4�ì�3�í¥�Pz, �Ü©ç
:´du Alq3/Mg : Ag .¡�>zÆ�AÚå�.

ã 1 OLED ì�L¡�ç:Úç:/¤Ån (a) u1ì�L¡1Æw�ºã�; (b) Ò4L¡�×£>fw�ºã�; (c) ì
�ó��ç:/¤Ån; (d) ì�ó��ç:)�Ån
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� 
 ~ � $ � Ú ý ç : � / ¤, Ø 
 3 �
�L§¥~����â�À/, æ^L¡"�
� � � ITO � 4 	, � ­ � � ´ � 3 ý 5 �
¸ e µ C OLED ì �, ; � � í ¥ � Y � �
¡. 8c OLED ì��µCÌ�kÀæ/7áX
µCÚ��µC [37], Xã 2 ¤«. Àæ/7áXµ
C�{Ï~^uf5�. (~X: Àæ½7�.)

OLED �µC, ^b	�z��ä��rì��
u 1 ü � µ C å 5, � ý Y �. � � µ C Ø =
�^uf5�.ì�, Ù���`³´µCR5
OLED ì�, Ï~æ^kÅ�ÃÅ���Oõ�
(���{. ¢�(JL²µC��ì�Ø=�
±{�ç:��), �Uk�/ò�ì��ó�
Æ· [31].

ã 2 OLED ì�µC(�«¿ã (a) ~5µC; (b) ��µC

3 OLED ì����Pz

3�í½�í�ý5íN�oe, OLED ì�
3ð6e�Ý��m�P~¡�ì����Pz.
ì���ÝP~�±©�ü��ã: �Ð�ã�
¯�P~Ú�Ï��êP~ [38]. ì��Ý3�Ð
�á��mSk��¯�P~, ùÌ�du3	>
|�^eì�SÜ,�lf�*ÑÚ4z���
)�S>|Úå�; ì��Ý3²L¯�P~�
�?\U�ê5ÆP~�ú�P~�ã, ùÌ�d
uu1á��zÆòzÚå� [38]. ì�3ð½>
6eP~���L§¥, Ù	\>ØÅìþ,, �
ÝÅìeü, 
�¢�ïÄL²	.§ÝÚ¤\
°Ä>6��ØUCì��P~5Æ. e¡��§
Ò´ì�3ð½>6°Äe�Ý��mP~��
ê�§ [38]:

L (t) = L0 exp

[
−

(
t

τ

)β
]

, (3)

Ù¥, L(t) �ì��·��Ý, L0 �ì��Ð©�
Ý, τ �P~�mÏf, β �P~�ê. þ¡�P~
L§Ò¡� OLED ì����Pz, 3��òzL
§¥ì��u1¡Èvku)²wCz (~X: ç
:/¤), =*	��Ý��m�P~. ì����
Pz´dá�Úì���(��Ä�5�¤û½,
�N
ì����òz [39]. ã 3 � OLED ì�3
ØÓ�¸§Ýe�Ý��mP~�­�ã, ì��
Ð©�Ý� 4800 cd/m2[38]. lã 3 �±wÑ, ì�

�ó�§Ý�p, Ù�PÏÆ·�á, �ì�Ñ´
U�ê5ÆP~�.

ã 3 OLED ì�3ØÓ§Ý (25 ◦C, 85 ◦C Ú 120 ◦C) e�P
~­�, Ð©�Ý� 4800 cd/m2

3 � � z í Ä e, N õ � ï ü   Ú ú i
é OLED ì � � Æ · ? 1 
 2 � 
 � \ � ï
Ä, � é OLED ì � � � P z ï á 
 õ « P z
Å n, ~ X k Å � � � Ø ­ ½ [10,40]! 7 á �
f/lf*Ñ [41−44]![Alq3]+ �lfÚ�>ÖÈ\
� [28,44−46]. Ýºì�Pz�ÅnÚ5Æ, k|u
�OÚ`zì�, JpÙó�Æ·. e¡l OLED
ì����ÅnÑu, äN©ÛK�ì���Pz
�Ì�Ï�.

3.1 kkkÅÅÅ���������ØØØ­­­½½½555

kÅ���Ø­½5Ì��kÅ���(
¬Úå��/mC�. é��m±5<�@�k
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Å��/mØ­½ (cÙ´�ÇDÑá�) ´E
¤ OLED ì�Pz���­��Ï [47−49]. ·��
�, 3 OLED ì�¥kÅõU�´Ã½/���(
�, ì�3��mó�L§¥, Ù�)���9�
UÚåkÅ��dÃ½/�Åì�¬�(�=C,
����/mC�. kÅ���(¬J´§ÝÌ�
�kÅ��Ná��Àæ=z§Ý (Tg) k', Tg

§Ý�pkÅ���ØN´(¬. ¢�uy��
3 ITO �.þ� N, N′-��Ä-N, N′-� (3-`Ä�

Ä)-1, 1′-é�-4, 4′-�X (TPD, Tg = 65 ◦C) ��3
��AU�Òk²w�(¬y�, ���L¡/m
C�o÷, $��u1��)©� [47]. ,	, ì�
3ó���)���9´\�kÅ��(¬��
�­��Ï [50]. \<�� Aziz � [49] *	� Alq3

��3�í¥(¬�y�, ¡G�(¬«���
kÅ��Ò4©�, Úå>Æä´, ��/¤ç:.
ã 4 �Ü©(¬� TPD Ú Alq3 ��L¡�w�º
ã¡ [49,51].

ã 4 Ü©(¬�kÅ��w�ºã¡ (a) TPD; (b) Alq3

3.2 777ááá���fff/lllfff***ÑÑÑ

Lee � [42] JÑ OLED ì����Pz�U´
duì��Ïó�� ITO >4¥��lf*Ñ�
u1�
��ì��Ç~�!°Ä>Øþ,±9
­½5C�. ¦�^�glf�Ì{ÚaAÍÜ�
lfN�Ì{&ÿ�u1�SÜk7á����
3, ¿�uyì�Pz�u1�SÜ����ßÝ
´f��ì�� 10 �. �
?�Úy²�lf*
Ñ´Úåì�5UP~���Ì�Ï�, ¦���
ò7á����,J± 0.25 wt.%ßÝ�,��k
ÅõU�S, ¢�uy���,�u1� Alq3 ¥
�, éì���ÝÚ�ÇK���, 
�,3�Ç
5\�/�ÇDÑ�¥�ì�5UKvk²wCz.
Ïd, ¦�@�ì�Ø­½��Ï´ ITO >4þ�
�lf*Ñ�u1�¤Úå� Alq3 u1d«. Lee
� [52] æ^ X ��1>fUÌ¤�&ÿ�ì�P
zL§¥*Ñ�kÅ�S��lf.

Ø=�4��lf*Ñ��ì��5UP~,
Ò4�f�>[£�¬��ì�­½5C�. æ
�nóÆ�� Cumpston Ú Jensen[53] æ^��>
fUÌ&ÿ�ì�3p>6°ÄeÒ4 Al �f�

kÅ�u)>[£, ��ì�u)>Æá´, Ó�
kç:/¤. ¸In(úi� Suh � [43] æ^©Ù
4�Ñ�1ÌEâ�*	�7áÒ4�kÅ�S
�*Ñ. Probst Ú Haight[54] uy�´Ø¹¸�7á
�N´u)>[£. ¦�3 Alq3 þ©O�Û��
� Ca Ú Ga 7á, ^1>fUÌ&ÿ7á�f, ¢
�uy Ga éN´*Ñ� Alq3 �S, 
 Ca %vk
u)²w�*Ñ. ù´du7á Ca '�¹¸, �È
� Alq3 þ� Ca �f� Alq3 3.¡u)zÆ�A
)¤�� 1.0—1.2 nm þ�­½�.¡�, {�

?�Ú��AÚ*Ñ.

3.3 [Alq3]+ ���lllfff

1999 c, Aziz � [45] ��
 [Alq3]+ �lfé
�©f OLED ì�­½5�K�, @� [Alq3]+ �
lf�Ø­½5´ì����Ì��Ï, ùÒ´Í
¶� [Alq3]+ �lf�.. 3 ITO/NPB/Alq3/Mg :
Ag IOì�¥, du�Ç3 N, N′-��Ä-N, N′-(1-
�ÈÄ)-1, 1′-é�-4, 4′-�X (NPB) ¥�[£Ç�
�u>f3 Alq3 ¥�[£Ç, �Ç´Ì��16
f, �45\��ÇØ
�Ü©U�Ò45\�>
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f3u1� Alq3 ¥EÜu1, õ{��ÇÒ¬B
L NPB/Alq3 �.¡?\ Alq3 �, �Ç� Alq3 ©f
�p(Ü/¤ [Alq3]+ �lf, 
Ø­½� [Alq3]+

�lféu1�¥�-f�)d«, ?
\¯

ì����P~. ã 5 ��Çü16fì��(
�«¿ãÚì�3 50 mA/cm2 >6°Äe Alq3 �
1�u1rÝ��m�P~­�. lã 5 �±w
Ñ, �X·Ü�¥ NPB �,þ�~�, �� Alq3

��1�u1rÝP~�Ý\¯, ù´d Alq3 �
È\��Ç>Ö/¤ [Alq3]+ �lfÚå�u1
d«. 3 ITO Ú�ÇDÑ��m\\���À�
½3�ÇDÑ�¥�,�²á�, ü$�Ç�5
\�Ç, ù�Ò¬O\�ÇDÑ�� Alq3 .¡?
�>fßÝ, O�
>f��Ç�EÜÇ, Ó�~
�
 [Alq3]+ �lf�ßÝ, ì��Æ·�Ò�A
/��Jp. [Alq3]+ �lf�.�±)ºéõ

Äu Alq3 ì��Pzy�, X\\�4�À�!
�,�ÇDÑ�½æ^·Üu1�Jpì��
­½5 [22,55,56].

[Alq3]+ �lf�Ø­½5Ú ITO ¥��f�
*Ñü«ØÓ�nØ�.Ñ�±^5Ün/)º
ì��P~, �=«´�Ì��òzÅnQ? 2007
c Luo � [44] l¢�þy²
 ITO ¥��f�*
ÑØ´ì�òz�Ì��Ï, Ø­½ [Alq3]+ �l
f�/¤â´ì�òz�Ì��Ï. Jp16f�
5\²ï, ~� [Alq3]+ �lfd«¥%�/¤´
Jpì��ÇÚ­½5�­�å». �, [Alq3]+

�lf�.U
éÐ/)ºÄu Alq3 �u1��
ì�Pz, �ØäkÊ·5. 2007 c Luo � [57] ¢
�uyL��>f�¬Úå Alq3 u1òz, �U
´du Alq3 ©fþ�p�Ý>fp�/¤��²
>fd«u1�S�-f.

ã 5 (a) �Çü16fì�(�«¿ã; (b) UC·Ü�¥ NPB �,þ, Alq3 �1�u1rÝ��mP~�­� (ì�¥��
Ç>6�Ý� 50 mA/cm2)

3.4 ���>>>ÖÖÖÈÈÈ\\\

2003 c, ��úi� Kondakov � [46] uyì�
��ÝP~�Ý��ÇDÑ�/u1� (HTL/EML)
.¡��>ÖÈ\k�½�'X. ÏL©Ûì��
ÏPz (�L 5000 h) �>N->ØA5Cz, ¦�
uyì�u1�Ç�~�� HTL/EML .¡��
>ÖÈ\§Ý¤�5'X. dy�Ø=�3u Alq3

�u1��ì�¥, 
�3 2-Ò¶Ä-9, 10-� (2-È
Ä) ó (TBADN) �u1��71ì�¥�kaq
�y�. Ø� [Alq3]+ �lf�. (��±8Ï�
�>ÖÈ\Úå��lf) A^k�½�Û�5,
>ÖÈ\�.�±2�/)º�aì��P~.

�>Ö�U´du�Ç�²¤E¤�, Ì�8¥
3 HTL/EML �.¡, �üX��Øu1¥%��
Ú. ,��¡, �ößÿ�>ÖÈ\��U´du
7álfl>4*Ñ�ì�¥¤E¤�, /¤>f
�²ÚØu1�EÜ¥%, ¦�ì���ÝP~,
ù� Popovic � [58] Ú Shen � [59] �*:���.
@Ï�k'u�>ÖÈ\y��ïÄ, Matsumura
� [60] JÑ�>ÖÈ\3 HTL/EML .¡, ¿��
>ÖÈ\�þ�ì��Ò4á����'. dy�
�±n)�>f�5\�Ç�Ò4á�õ¼ê�
ØÓ
Cz, ±�uK�X.¡?�>Ö�È\þ.
HTL/EML .¡�>ÖÈ\Úåì�Pz���Ï
��8Ï��ÇDÑá��u1á��mäk�
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���pÓk;� (HOMO) U?�, 
�DÚ��
ÇDÑá���Ç[£Ç��puu1á��>
f[£Ç, ��3 HTL/EML .¡NCÈ\�þ�
�>Ö.

4 Jp OLED ì�­½5��{

OLED ì��­½5´Ù��z¤¡���
�Ì�JK, §�9ì�Ôn!á�zÆ!9Æ!
>f(�Ú.¡ó§�õÆ����ïÄ. éuì
�����Pz, 8cæ^�Ì��{´µC. 

éuì����Pz, �l#á�mu5JpkÅ
á��9­½5; ÏL.¡?»�ÚÜ·�Ò4!
�4ÀJ5JpkÅ/>4�.¡­½5; ÀJÜ
·�>fÚ�Ç5\á�5Jp16f�5\²
ï; ±9æ^V45ÌN½·ÜÌN(�u1�5
~�.¡>ÖÈ\Ú-fd«. �éK�ì�­½
5�¯õÏ�, <�3Jpì�Æ·�¡�
�þ
�ïÄó�, ì��Æ·���
�ÌÝ�J,.
2006 c, �I Meerheim � [61] ���ùÚ�1/
��,� p-i-n (�ì�Æ·®�L 107 h, Ù	þ
f�Ç� 12.4%. e¡�é OLED ì��PzÅn,
lì�Ôn��Ý5&?Jpì�ó�­½5�
Ì��{, ±98cIS	3ì�Æ·�¡¤��
Ì�ó�.

4.1 UUUõõõkkkÅÅÅ���������999­­­½½½555

�O¿Ü¤p Tg §Ý�á� [62] ´UõkÅ
��9­½5�Ì��{. @3 1996 c, van Slyke
� [62] æ^ Tg §Ý� 98 ◦C � NPB �O TPD �
��ÇDÑá�, ¢�(JL²æ^p Tg §Ý
��ÇDÑá�, ì��­½5���Jp. Ø

Ü¤p Tg §Ý�á�	, �,�ÇDÑ���
±Jpì��­½5. Hamada � [63] 3�ÇDÑ
á� TPD ¥�,/�ùFL (rubrene), 3Ð©�
Ý 500 cd/m2 �ì���PÏ� 3554 h, ì�Æ·
��²w�Jp. ù«y��±)º��O\�A,
¦�,�kÅ��9­½5Jp [28]. ,	, �
J
pkÅ���9­½5, ��±3 Tg §Ý$�k
Åá�¥�\p Tg §Ý�kÅá�, ùòk�/
Jp·Ü��� Tg §Ý, ��±Uõ16f�5
\²ï, ±��Jpì�­½5�8� [64−66].

4.2 ���444LLL¡¡¡???nnnÚÚÚ...¡¡¡???»»»

ITO >4�2�/^� OLED ì���4, �
Ç5\�Ç�6u�4�õ¼ê, 
�4�õ¼ê
é ITO �L¡�4Ù¯a, Ùû½X OLED ì��
u1�ÇÚ­½5. ,	, ITO >4�kÅ��>
����, ì�3ó�L§¥N´�).¡©�,
E¤>Æä´Úç:/¤. Ïd, �4�õ¼êÚ
�4/kÅ�.¡­½5´û½ì�5UÚó�­
½5�ü�­�Ï�, �é�4L¡?»�ó�Ì
��)�4L¡?n [67] Ú�4.¡?» [62].

4.2.1 �4L¡?n
�4�L¡?n�)ÔnL§?nÚzÆL

§?n [67], Ù¥ÔnL§?nÌ�´3ý�n¿
S?1��lf?n. 1997 c Wu � [68] ��
�
�lf?n�� ITO >4Or
�kÅ���>,
ì���ÇJp
 4 �, ì��Æ·O\
ü�ê
þ?. ¢�uy��lfN?n�� ITO >4äk
�p�õ¼ê!�$�L¡>{±9�\²��
L¡/m [67], ù��k|u�Ç�5\!>4�
kÅ���>, k�/Uõ
ì��u15UÚ­
½5. 2004 c Lu Ú Yokoyama[69] uy��lfN
?n�UUõ�4�L¡5�, �lf?n�~�

�4L¡ÅN��íÚÀ/Ô, ~�
ç:)¤,
Jp
ì��­½5. Ø
~^��Ú��lf?
n	, <��uy^��lf [70]!R�lf [71]!
�í�lf [72] Ú SF6 �lf [73] ?n�4�U
O� ITO �õ¼ê, Uõì��­½5. ,	, b
	Ï�?n��±k�/�W�4L¡�À/, O
\�4�kÅ���> [68,74]. ã 6 ´�lfå?
n�4� OLED ì�Ú�?n�ì��ÝP~­
�é'ã, �4?n�ì���PÏ´�?nì�
�3 � [75].

Ø
ÔnL§?n	, �4�zÆ?n�~�
^� OLED ì�����¥, ÙÌ�´^�½w�
M�?1�4�L¡?n [68,76], 8�´O� ITO
>4�õ¼ê. {I Rochester �Æ� Nuesch � [76]

^b	1>fUÌÿþ�M�?n� ITO �õ¼
êO\
 0.1—0.7 eV, 
wM�?n� ITO õ¼ê
~�
 0.2—0.7 eV. 3��Æ�4ªö�K| [77]

uy KMnO4 M�?n�� ITO �4äk�\²
��L¡/m, ì��é�>Øü$, u1�Ç
O\
 40%. {I Sharma � [78] uyæ^Ü©Í
z���?n ITO �4Uk�/O\>4�õ
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¼ê, OLED ì�3 1000 cd/m2 Ð©�Ýe�Æ
·� 616 h, ´�Ó(��í�lfN?nì�
�6 �.

nþ¤ã, �4�L¡?nl±en��¡U
õ
ì��­½5: 1) O�
 ITO �õ¼ê, Jp

�Ç�5\�Ç, ~�
ì��é�>Ø; 2) ?
n���4äk�²��L¡, O\
>4�kÅ
���>, ~�
§��m�©�Ú�u�:�/
¤; 3) �lfN?n�4�U�ØÅN3�4L¡
��íÚÀ/Ô, ~��4L¡���âÀ/Ú.
¡�>zÆ�A.

ã 6 �lfå?n��4 OLED ì�Ú�?n�ì�P~­
�é'ã

4.2.2 �4.¡?»
�4/kÅ.¡Ø­½��´�� OLED ì�

Æ·���­�Ï�, �4ÚkÅá���p�^
9/¤�.¡´éE,�Ôn¯K. Burrows � [31]

�ïÄ(JL², kÅá�Ú7á>4m.¡éØ
²�, �ì�ó��, /¤Øþ!�>|, ��,

:>6L�, /¤á´, �z7á>4Úå��, /
¤V�. �
Uõ.¡�­½5, Ø
�4L¡?

n	, V\�4.¡?»��~�^5Uõ�4/k
Å.¡�>ÚN!ì�16f5\. .¡?»�
ë�ÃÅ7á�zÔ�4�kÅõU�, éì�
�5UkX­��K�. 8cÌ�k±eA«�4
?»�.

1) kÅ�©fá��4?»�. 1996 c��
úi� van Slyke � [62] 3 ITO >4� NPB ¥m�
\�� 15 nm ��ÃÔ (CuPc) �À�, ì�3Ð
©�Ý 510 cd/m2 ���PÏ� 4000 h, ²w�Ð
uIO�V�ì�. F��³�Æ� Shirota � [79]

æ^(/(�©f 4, 4′, 4′′-nó (3-`Ä�Ä�X)
n�X (m-MTDATA) ���4?»�, ì��Æ
·Jp
ü�. Park � [80] �OÜ¤
�«p Tg

§Ý (161 ◦C) #.�Ç5\á�, æ^Tá��
��ÇDÑ�� Alq3 ì�Æ·Jp
 3 �. ·�
�K| [30] JÑ^M��{��kÅ�©f�Ç
DÑá����4²w�, k�/~�
 ITO �
L¡/méì�­½5�K�, ì��Æ·Jp

 2.7—7.9 �.

2) àÜÔá��4?»�. Carter � [81] æ^
à�X (PANI) ���4?»�, Ùì�Æ·��u
üÕ^ ITO �ì�. ,�«YM5�àÜÔ?»á
��à (3, 4-¯ ��(§): à�¯L��? (PE-
DOT : PSS), äkéÐ��Ç5\5U [67], ~�^
� ITO >4�?»�, �2�/A^3àÜÔÚ
kÅ�©f OLED ì��¥. ã 7 � Choudhury
� [82] ���æ^#.àÜÔ�4á�à(§¿(
§: à (�Í¯L-�Í���) (PTT : PFFSA) ��
Ç5\��ì�(�Úì��Ý��m�P~­
�. ¢�uyì�3Ð©�Ý 1000 cd/m2 ���P
Ï�L 2300 h, 
^ CuPc ���Ç5\��ì�

ã 7 (a) ì�(�«¿ã; (b) æ^ PTT : PFFSA ��Ç5\�ì���ÝP~­�
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3 800 cd/m2 ��PÏ=� 450 h, ù
`É�5U
Ì�8Ïu PTT : PFFSA äk�p��Ç5\�
Ç, ±9��4ûÐ��>5U. Hung � [83] ^$
ª�lfàÜ��{3 ITO �4þ)¤��%Í
zÜÔ, ì�ÿÁ 3000 h �Ù�Ý=P~
 28%,

vkT��ë�ì�P~
 53%. ¦�@�%Í
zÜÔ�Or
�Ç�5\, {�
��f�*Ñ,
~�
7á�fÚå�u1d«. ·��K| [84]

æ^M��{��� p .�,àÜÔ�4?»�,
k�/Uõ
ì��16f5\²ï, ì��Æ·
Jp
 3.7 �.

3) ÃÅá��4?»�. 3 ITO �4Ú�Ç
DÑ��m�\ÃÅá�?»�, ��±Or�
Ç�5\, Jp�4/kÅ.¡­½5. �l�E�
Æ� Qiu � [85] 3�4Ú�Ç5\� CuPc �m�
\ 1 nm � Pr2O3, uyì���ÇO\
 2.5 �, ì
�Æ·�Uõ
éõ. Xie � [86] ^ 1 nm � MgF2

?»�4, uyì��Æ·´vk?»�IOì
�� 5 �õ, �uyì��é�>Ø~�, Ó�>
6O\. ¦�@�ù«��� Pr2O3 Ú MgF2 �
Or
�Ç��B5\, ´ì�Æ·Jp�Ì�
�Ï. You � [87] 3�4��ÇDÑ��m\\�
� 3—20 nm ��z��À�, É1�,ì��é
�>Ø=k 2.4 V, �Ç��
 15 lm/W, 3Ð©�
Ý 820 cd/m2 e��PÏ� 6240 h, 
^ CuPc ��
À��ì�Æ·=kAz��. ¢�y²�z�^
3Ù¦�u1ì�¥, ì��­½5����ÌÝ
�Jp, ùÌ�´du�z� (HOMO = −5.3 eV)
k�/Jp
�Ç�5\�ÇÚ�4.¡�­½
5 [88,89]. ã 8 �æ^ØÓ��4?»éì�­½
5�K�, lã¥�±²wwÑ^ MoOx ���4
?»�ì�­½5�Ð [88].

ã 8 æ^ØÓ��4.¡?»�éì�­½5�K�

4) g|C�4?»�. 3 ITO �4L¡g|C

)���kÅ©f���´�«k���4?»
�{, Ø=UOr�Ç�5\, 
��U
Uõ�
4��ÇDÑ���>. 2006 c¸I� Kim � [90]

|^g|CEâ)� PEDOT : PSS ?»�, OLED
ì��Æ·O\
 60%, ¦�@�ùÌ�´duU
õ
>4�L¡/mÚO\
>4�kÅõU�
��>. Koller � [91] |^b	1>fUÌEây
¢
g|C��>4�mkó4f/¤, k�/O
\
>4�õ¼ê, Jp
�Ç�5\Uå. Tatsuo
� [92] |^g|CEâ�� (�ÔÍ-1, 1, 2, 2-o�
>Ä) n¯�Ä7��� OLED ì���Ç5\
�, ì��Æ·´ CuPc ���ÇDÑ�ì��ü
�, 2011 c¦� [93] quy�«Íz�g|C�?
» ITO �4, k�/Or
�Ç�5\, OLED ì
��Æ·���ÌÝ�Jp.

nþ¤ã, �4.¡?»�Ì�k±eA��
¡��^: ²w ITO >4, ~�¦>6; {��l
f*Ñ, ~�u1d«; N��Ç5\, Uõ16
f5\²ï; ��ë��, Jp�4��ÇDÑ�
��>.

4.3 ���,,,uuu111���

�
Jp OLED ì��u15U, ^u��ì
��u1á�Ø
äkûÐ�16fDÑ5UÚ
�p�Àæz§Ý	, ��äkp�u1�Ç. 

���kÅu1á�du-fßÝd«��u1
þf�Ç'�$, ùéu OLED ì��p�ÇÚ�
Æ·��uÐ´��é����. 3ÌNá�¥�
,pu1�Ç�F1/�1/�, ÏLUþDÑò
ÌNá�©fþ�-u�UþD4��,/�©
f, k�/~�
-fßÝd« (�,/��ßÝ
�$), Ø=UJpì��u1�Ç, Ó���±U
õì��ó�­½5. d	, |^/��,Eâ�
�±N! OLED ì��u1ôÚ, ��ÌNá�Ú
�,/�ÀJÜ·, �Kþ�±¼��«ôÚ�1
u�. �â¤�,/��«aØÓ, �,q�©�
F1/��,Ú�1/��,.

3@Ï�ì�­½5ïÄ�¥, ÊHæ^F1
/��,u1�5Jpì��ó�Æ·. 1989 c,
Tang � [94] 3V�ì�(��Ä:þÄgJÑ/
��,�Vg, 3 Alq3 ÌNá�¥�,-1/�,
¼�
É1Úù1u�� OLED ì�. ��, ¦�
�O���F1/��,�ù1 OLED ì�, 3Ð
©�Ý 1400 cd/m2 ��Æ·� 7500 h[95]. 2006 c,
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Chu � [96] ��� 10-(2-�¿(u)-1, 1, 7, 7-o`
Ä-2, 3, 6, 7-o�-1H, 5H, 11H-�¿ [1] Dì [6, 7,
8-ij] î{û (C545T) �,�É1 OLED ì�, Ù�
PÏ� 1.04×105 h. 2007 c, Jarikov � [97] ���
±·ÜÌN(��ùÚF1�,ì�, ì�Æ·�
L
 106 h, ù´8c¤w��Æ·�p�F1�
,ì�. 2008 c Bai[98] ����CÉ�(71/
��,ì�, ì�3Ð©�Ý 900 cd/m2 e�Æ·
� 7000 h.

�,F1/��, OLED ì��­½5®²
��
¢^z��¦, �´dug^ÀJ½K��,
F1ì�nØþ�k 25%�-fU
ë�u1, ù
�Ò��
F1�,ì��ÇJ,��m. 1998
c, Baldo � [99] JÑ
�1/��,�g�, |^
­�f�AJpg^�;��ÍÜ, ¦n���Ä
��[#Nu), ¦n���Uë�u1, â»

F1á� 25%Sþf�Ç���, nØþì��S
þf�Ç��� 100%. n��u1á�3Jpì
��Ç�¡�AÏ�JÚå
�E<
�2�­
À, 8cnÄÚ�1�,ì�3�Ý!�ÇÚÆ·
��¡Ñ��
¯��uÐ. �1�, OLED ì�
�­½5ïÄ´F1�,ì����q�ïÄ9
:, Ì�8IÒ´\���zA^, ¢yp�Ç!
�Æ·��{(Ü. 2003 c, D′Andrade � [100] �
���1/�n (2-�ÄDå) Ü� (Ir (ppy)3) �
,�É1 OLED ì�, ó�Æ·� 6×104 h. 2005
c Wellmann � [101] ���Äu Ir (ppy)3 �,�
p-i-n (�ì�, Ù���Ç 70 lm/W, 3 150 cd/m2

Ð©�Ýe�Æ·p� 2.2×105 h. 2006 c, Meer-
heim � [61] ���ùÚ�1/��,� p-i-n (
�ì�, Ù	þf�Ç� 12.4%, ì�Æ·®�
L 107 h, ù´8cw����Æ·�üÚ�1/
��,ì�. 2008 c, Kang � [102] æ^#ÌNá�
�,ÉÚ�1ì�, ��	þf�ÇÚ6²�Ç©
O� 19.8%Ú 59.4 lm/W, Æ·� 1.6×105 h.

ÄuÉÚÚùÚ�1/��,� OLED ì�
äk�p��ÇÚ­½5, �´7Ú�1/��,
ì��­½5��, ����X�1 OLED ì�3
�çw«Úx1ì²A^�uÐ. 
7ÚF1/�
�,� OLED ì�du�U|^ 25%�-uUþ,
¦+ì�­½5÷v¢SA^��¦, �ì���
Ç�$, J±÷v��z��¦. Ïd, mup�Ç
�Æ·�7Ú�1�, OLED ì�´8cïÄ�
9:ÚJ:.

nþ¤ã, /��,u1�� OLED ì��Ç
Ú­½5�JpJø
��k��å», ¤�¼�
p�Ú�Æ·nÄÚÚx1 OLED ì�4�­�
�Ãã.

4.4 ²²²ïïï111666fff555\\\

16f5\²ïØ=û½Xì��u1�Ç,

�K�Xì��ó�­½5 [84]. Ï~3u1�
�ü>\\Ü·��Ç5\/DÑ�Ú>f5\/D
Ñ�5N!16f�5\²ï, ù�Ò¬O�-f
EÜVÇ, ~�¦>6Ú.¡>ÖÈ\, Jpì�
�ó�­½5. ·���, ���ÇDÑá� (~
X: NPB) ��Ç[£Ç�pu>fDÑá� (~
X: Alq3) �>f[£Ç, Ïd, 3�Oì����
¡�~f�Ç�5\/DÑ, ,��¡�Or>f�
5\/DÑ, Jp16f�²ï.

4.4.1 ~f�Ç�5\/DÑ
��æ^ü«�{~f�Ç�5\/DÑ: �

´3 ITO >4þ����Ç{	�, c¡®k0
�, 3ùp·�Ø2Kã; �´�,�ÇDÑ�,
~f�ÇDÑ, N!16f²ï. 2000 c, Popovic
� [103] JÑ^ rubrene �, NPB �� OLED ì�
��ÇDÑ�, rubrene � HOMO U?�$, äk
�Ç�²�A, k�/~f
�Ç�DÑ, Jp

16f²ï, ì�3 100 cd/m2 ���PÏ�L

 2.8×104 h, 
Äu NPB ��ÇDÑ��ì�
Æ·=k 300 h, Æ·Jp
Cü�êþ?. 2005
c, Tsai � [104] æ^ NPB � 2-`Ä-9, 10-� (2-
ÈÄ) ó (MADN) �·Ü�ÇDÑ�, C545T �
, Alq3 �u1�, � NPB � MADN �'~�
3 : 7 �, ì��Æ·´üÕ NPB ���ÇDÑ
�ì�� 2.7 �. 2006 c Kim � [105] ^�Ç5
\á� m-MTDATA ��ÇDÑá� NPB �·Ü
Ô���ÇDÑ�, � NPB : m-MTDATA = 1 : 3
�ì���ÇÚÆ·�Ð. d	, Aziz � [22] ^
7á Mg �4�À�Ú p .�,� NPB �5N
��Ç�5\, ì�(�� ITO/Mg (2.5 nm)/10%
F4-TCNQ:NPB (10 nm)/NPB (60 nm)/Alq3 (75 nm)/
Mg : Ag (120 nm), Ù¥ F4-TCNQ (2, 3, 5, 6-oÍ-
7, 7, 8, 8-o�Ä��`�) � p .�,J, ì�
3 62.5 mA/cm2 �>6eó� 600 h �Ù�Ý=
P~
 10%. Mg �À�~f
�Ç�5\, Uõ

16f�5\²ï, ì��­½5��
�ÌÝ
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�Jp.

4.4.2 Or>f�5\/DÑ
Or>f�5\/DÑ�±¦^$õ¼ê�7

á (~X: Ca, Ba, Cs, Li �) �Ò4, �duùa
7áá�'�¹¸, 3�í¥éØ­½, Ø|uU
õ OLED ì��­½5. Ï~<�æ^±en«
�{5Or>f�5\ÚDÑ: �´37áÒ4�
>fDÑ��mÚ\>f5\�; �´æ^p[£
Ç�>fDÑá�; n´Ú^ n .�,>fDÑá
���>f5\�, Or>f�5\. Hung � [106]

ÄgJÑÒ4?»��Vg, 3 Alq3 u1�� Al
>4�m�\�� 0.5 nm þ� LiF, k�/ü$

 OLED ì��é�>Ø, Jp
ì��u1�Ç
Ú­½5. Zhang � [107] ��� LiCoO2 >f5\
�, ì�3 2000 cd/m2 ��Æ·� 760 h, ´ LiF >
f5\�ì�� 2.8 � (Xã 9 ¤«). Kwon � [108]

æ^V�>f5\�Or>f�5\, k�/Uõ

ì��16f²ï, ì�3Ð©�Ý 1000 cd/m2

e��PÏ� 3500 h, ´ LiF >f5\�ì�� 1.4
�. 2007 c, Lee � [109] æ^�p>f[£Ç�
� (10-àÄ�¿î{) Ü� (Bebq2) ��>fDÑ
á�, ���7ÚF1 OLED ì��	þf�Çp
� 8.32%, 3 1000 cd/m2 Ð©�Ýe��PÆ·�
L 15000 h. 2008 c, Birnstock � [110] ��� p-i-n
(���ùÚ OLED ì�, 3 1000 cd/m2 Ð©�Ý
e�Æ·�L 106 h.

ã 9 ©Oæ^ LiCoO2 Ú LiF Ò4.¡?»�ì���ÝP
~­�

4.5 ···ÜÜÜÌÌÌNNN(((���

·ÜÌNu1�´dü«ÌNá��·|¤
�V45u��, �«ÌNá�äk�ÇDÑ5U,

,	�«ÌNá�äk>fDÑ5U. du·Ü
ÌNu1�äkV45, �±ÏLN!ü«ÌNá

��'~5N�16f�5\²ï; ,��¡, u
1«�°Ý�'ü�ÌNì��°, ùÒ~�
.
¡>ÖÚ-f�È\Úå�-u�d« [64−66,111].
Ïd, ·ÜÌNu1�ì���äk$°Ä>Ø,
p�ÇÚ�Æ·�`:.

2004 c, Liu � [112] ^ NPB � 9, 10-V (2′-
È) ó (BNA) �·ÜÌN, 71/� 4, 4′-� [2-
(4-(N, N′-��XÄ) �Ä) ¯LÄ] �� (DPAVBi)
� � , u 1 á �, ì � 3 10 V � � � Ý � �

 80370 cd/m2, Ù3Ð©�Ý 10000 cd/m2 ��Æ
·� 110 h. Lee � [113] ^�ÇDÑá� NPB �>
fDÑá� Bebq2 ��·ÌNá�, C545T ��,
u1á�, ì�3 5 V ���Ý�� 27600 cd/m2,
ì�Æ·'üÌN Bebq2 ì�Jp
 4 �. 2006
c, Jou � [114] ��
Äu NPB : TBADN �·Ü
ÌN, rubrene �£ÚF1/��,u1á��
x 1 OLED ì � � ­ ½ 5 (X ã 10 ¤ «), �
NPB : TBADN = 1 : 1 �, ì�3 5000 cd/m2 e
��PÏ� 100 h, 
ÄuüÌNá��x1ì
� � Æ · © O � 18 h (NPB) Ú 51 h (TBADN).
2007 c, Jarikov � [97] uy Alq3 Úõ���g�
(2-ÈÄ) f (DNP) �·ÜÌNá�, (E)-4-�Qæ
`Ä-2-Ò¶Ä-6-(1, 1, 7, 7-o`ÄÈâZ½¯L
Ä) Dì (DCJTB) �ù1�,J, 3 Alq3 : DNP =
3 : 7 �ì�3 20 mA/cm2 >6°Äe��PÏ�
� 105 h, 80 mA/cm2 �ì��Æ·´üÕ Alq3 Ì
Nì�� 200 �. ¢�uy�·ÌNì��-fE
Ü«��°uüÌNì� [115], ~�
EÜ«.¡
>ÖÚ-fÈ\Úå�-u�d«.

ã 10 NPB : TBADN ·Ü'Çéx1 OLED Æ·�K�

5 ��z?Ð

² L 20 õ c � × � u Ð, OLED ® ² m ©
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l¢�¿ïÄuÐ�muw«�¬��ã, ®
kõ« OLED �¬r�
½|, �º��k
°
Ä OLED(AM-OLED) 2�/^3 MP3!MP4!Ã
Å!êè�Å!�1w«!¤ì¤L��¬, �¶
4 OLED w«ì�Å�ÅÚíÑ. 8c, �­.®
k 100 õ[ªIúië�� OLED �ïÄÚ�E
¥, ù
úi�)
n(!LG >f!îiK!¨
Ê!�|Ë!OÊ)!Fá!Ü�f!gÊ!¢
Z!�÷Û.!k¹�Í¶úi.

2004 c, OÊ)¦^�$�<Eâ��
�
�­.þ1���º��ç OLED w«ì�.
Å. 2005 c, LG � � � AM-OLED w « ì ¦ ^
Æ·�L 8000 h (Ð©�Ý 500 cd/m2), n(ú
iÄgúÙ
Ùmu� 40 =� OLED ¡��E
âSN, Ù¡�þÝ=� 1 mm, Æ·�� 104 h
(1000 cd/m2). 2006 c, Nokia íÑ1�±þ½�
�çÚ OLED ÃÅ. 2007 c, ¢ZúiíÑ1�
±�ª�È� 11 =� OLED >À, OÊ)úi
� OLED w«ìÆ·â» 5×104 h. 2008 c¢Zú
i3IS�¤>fÐþÐ«��# 27 =� OLED
>À, ù± OLED >ÀPk 5×104 h �¦^Æ·.
2009 c, LG \Ù�1þ)� 15 =� AM-OLED >
À. 2010 c, n ( u Ù 1 � ± 14 = � � ß ²
OLED )P�, LG íÑ 31 =� 3D OLED >À.

2011 c, �I Novaled úimuÑ
u1�Çp
� 60 lm/W, Ð©�Ý� 1000 cd/m2 ��Æ·�
� 106 h � x Ú OLED ì ² � ¬, Ó � n (
3�¥��SÇkmuÑ 31 =� AM-OLED w
«ì, þÝ=� 4.3 mm, Æ·�� 3.5×104 h. 2012
cIS�¤>fÐþn(Ú LG ©OíÑ 55 =
� AM-OLED >À, ¿\«òu 2012 céÄ�5
�þ�.

·I3 OLED ��zA^�¡�uÐ��©
×�. 2008 cIS1�^ OLED )��3ô��
&ì½�ª$EÝ�, ù´·I3w«��+�
1�g��gÌÝº�Eâ¢y�5�)�, ¢
y
lEâ����=z. Óc 4 �, doA�ô
Ý]���äkgÌ�£�� OLED ¶)���
8»èÄó, �Ï�8oÝ] 7.05 ·�. 2010 c 5
��&ìúi�&ìóï��ÓÜ�ï¤
IS
1�^ AM-OLED ¥Á)��, ���mu 17 =
� AM-OLED w«¶. 2011 c, ®À�m©3
�
õdï1 5.5 � AM-OLED )��, H®1�kÅ
1>é OLED ì²)��¢�
ÿÁ. 2012 c�&
ìúi3&ìéÄï� 5.5 � AMOLED �5�)
��. ·I� OLED ��z�Úx�ò��, �5
�õ�úiÚè�ë� OLED á�Úì��ïu
)�.

ã 11 Ü©úimu� OLED w«Úì²ì�

3¯�� OLED ��zuÐ¥, ��.�AO
­À OLED w«ì��­½5Uõ, Ì��9p�

�Æ·�#á�mu, µCEâ, #.ì�(��
O��¡. 2011 cÚ�úi3 SID Display Week Ð
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¬þÐ«
¦�#mu�1n� OLED u1á�,
Ù¥�±ÉÚu1á��>6�Ç� 25 cd/A, 3
Ð©�Ý 1000 cd/m2 ��Æ·�L 106 h, ��u
±Yu1 100 c. ,	�±7Úu1á��Æ·�
� 3.8×104 h (Ð©�Ý 1000 cd/m2), ´8cÆ·�
��71 OLED á�. �é OLED w«ìR5µ
C¯K, Ì�´Jp��µC��í�5, ~�Y
�'ßÇ. Vitex Systems úimu� Barix ��µ
C� éY��'ß5��u�ÜÀæ��J, 8c
TEâ®^u�|Ë� OLED w«¶þ. �&ìú
i��u�ÆÜ�æ^#.EÜu1�(���
�x1 OLED ì�, 3 1000 cd/m2 Ð©�Ýe, Æ
·�L 106 h, Ó��)û
 OLED 1
¶Nu1
þ!5¯K. {IÏ^w«ìúi�éÙ�¬XÝ
é OLED Æ·?1ÿþ, uyJpu1á��XÝ
U
ò� OLED w«¶�Æ·, ¤±3?1 OLED
w«ì���c, éukÅá��EXz´ék7
��. 2008 c, Dialog ��NúiÄgÐ«
Ù�
C\Ù� Smart Xtend w«°ÄEâ, ù�#Eâ
U
ò� OLED w«¶�ó�Æ·!ü$w«ì
�õÑ.

6 o(�Ð"

nþ¤ã, OLED ì��Pzdõ«Ï�¤
û½, �9Ôn!zÆ!>fÆÚ.¡�Æ�Æ
�, ´��E,�¯K. ²L 20 õc�uÐ, �
, OLED ì��­½5ïÄ��
ã��¤Ò, �
<�é OLED ì����PzÅnÿØ�©�Ù,
Uõì�­½5��{Úå»�I�?�Ú&¢.
)öw5, 8� OLED ì��­½5ïÄ�UÌ�

8¥3±eA��¡:
1) ��µCEâ. 8c, kÅ�ÃÅ���O

(����µC�{duá��AåÚ9)äX
ê�É, 3�.É�9Aå�N´E¤µC���
«½L¡o÷ÝC�, µC¤¬Ç�$, Ã{÷v
R5 OLED ì���zuÐ. ,	, 8c��µC
� OLED ì�Y�'ßÇ��, ì�Æ·áuÀ
æ/7áXµC�ì�. Ïd, �Imu#.���
µCEâ, ÷vR5w«ì�uÐ�I�.

2) Pz�.�ïá. 8c<�é OLED ì��
­½5?1
2��ïÄ, Jø
�þ�êâ, ±
d��â, 8BÑÜn�PzÅn�., éì��
�O\±��, òk|uì�­½5�Uõ.

3) .¡?». kÅ/>4.¡�­½5´K
� OLED ì�Æ·���­�Ï�, 8c, �4.
¡?»®��
2��ïÄ, 8�ïÄ�­:�U
Ì�8¥u OLED ì��Ò4.¡?», Jp>f
�5\Uå, Uõì��16f5\²ï.

4) p�­½�u1á�. éuÌNá�, ­:
mupÀæz§Ý�V45ÌNá�!pn��
U?�7Ú�1ÌNá�; éuu1á�, ­:´
mup�­½�7ÚF1/�1á�.

5) p[£Ç�>fDÑá�. �OÜ¤p[£
Ç�>fDÑá�, ~� HTL/EML .¡�>ÖÈ
\, Jp OLED ì�16f5\²ï, Uõì��
­½5.

o�, ��X#á�!#(�Ú#ó²�uÐ,
·��& OLED ì�­½5ù�´¶¯K7U�
��.)û, B��5 OLED ì��¬A^+��
2�*Ð, ¤�#��w«Úì²Eâkå�¿�
ö, ÙuÐcµ�~2,.
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Stability of organic light-emitting device∗
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Abstract
Organic light-emitting device (OLED) has well-recognized advantages in simple structure, low-driving voltage, flexibility, large

area and availablity. It shows tremendous commercial applications in optical communication, information display and solid-state

lighting, and has been one of the most attractive projects in optoelectronic information field over the last decade. Since 1987, OLED

has rapidly developed, its brightness and efficiency has reached the practical demands. However, one of the main challenges to the

industrialization is the stability of the device. In this paper, some of the extrinsic and intrinsic degradation mechanisms in OLEDs are

summarized and discussed, such as the dark-spot formation, morphological instability of organic thin film, metal-atom diffusion, Alq3

cationic and positive charge accumulation. After that, we summarize the approaches to obtaining the long lifetime OLED. Finally,

some perspectives on the stability of OLED are proposed.
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