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     We  h a v e  s u c c e s s f u l l y  f a b r i c a t e d  p o l y m e r  l i g h t - e m i t t i n g  d i o d e s  ( P L E D s ) ,  o p e r a t i n g  i n  t h e  

u l t r a v i o l e t  w a v e l e n g t h  r e g i o n .  T h e  a c t i v e  r e g i o n  c o n s i s t s  o f  a  s i n g l e  l a y e r  h o s t  p o l y m e r  m a t e r i a l  

d o p e d e  w i t h  a  g u e s t  l o w - w e i g h t  m o l e c u l e  m a t e r i a l .  T h e  h o s t  m a t e r i a l  i s  P o l y  [ m e t h y l  

m e t h a c r y l a t e - c o - ( 7  - ( 4 - t r i f l u o r o m e t h y l ) c o u m a r i n  a c r y l a m i d e ) ]  ( P C A ) ,  w h o s e  m a x  i s  i n  t h e  

u l t r a v i o l e t  r e g i o n  o f  339 nm, w h i l e  t h e  g u e s t  m a t e r i a l  i s  a  h o l e - t r a n s o r t i n g  m a t e r i a l , N , N ’ - B i s ( 3  

- m e t h y l p h e n y l ) - N , N ’ - d i p h e n y l  b e n z i d i n e  ( T P D ) .  I n  t h e  c a s e  o f  l o w - T P D - d o p i n g - d e n s i t i e s ,  P L E D s  

c o n s i s t i n g  o f  a  P C A l a y e r  d o  n o t  e m i t  a n y  e l e c t r o l u m i n e s c e n c e  ( E L )  s i g n a l .  Wi t h  a n  i n c r e a s e  o f  

T P D - d o p i n g - d e n s i t i e s ,  h o w e v e r,  E L s i g n a l s  a r e  o b s e r v e d .  I n  p a r t i c u l a r ,  w e  h a v e  f o u n d  t h e  s u i t a b l e  

T P D - d o p i n g  d e n s i t y,  a t  w h i c h  t h e  p e a k i n g  w a v e l e n g t h  i n  t h e  E L s p e c t r u m  b e c o m e s  s h o r t e s t  a n d  t h e  

E L i n t e n s i t y  b e c o m e s  m a x i m u m .  T h e  o b s e r v e d  s h o r t e s t  w a v e l e n g t h  i s  a b o u t  4 0 0  n m .  I f  t h e  

T P D - d o p i n g - d e n s i t y  i s  l a rg e r  t h a n  t h e  s u i t a b l e  v a l u e ,  t h e  p e a k i n g  w a v e l e n g t h  b e c o m e s  l o n g e r  a n d  t h e  

i n t e n s i t y  b e c o m e s  w e a k .  T h i s  r e s u l t  c l e a r l y  i n d i c a t e s  t h a t  t h e  c a r r i e r  i n j e c t i o n  e f f i c i e n c y  i n t o  t h e  

l a rg e s t  r a d i a t i v e  s i t e  o f  P C A c a n  b e  i m p r o v e d  b y  l a rg e  T P D - d o p i n g .   
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Fig. 1. PL spectrum of PCA.
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A) ITO/PCA/Al 

B) ITO/PCA (TPD : 10wt%) /Al 

C) ITO/PCA/Ca/Al 

D) ITO/PEDOT&PEG/PCA/Ca/Al 

E) ITO/PEDOT&PEG/PVK/PCA/Al 

D) E)

PEDOT&PEG PVK

PEDOT&PEG Poly 

(3,4- ethylenedioxythiophene) -block- poly 

(ethyleneglycol) PVK Poly (N-vinyl 

carbazole) PCA

Fig.2
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A) and B) ITO/PCA/Al 

 

 

 

 

 

C) ITO/PCA/Ca/Al 

 

 

 

 

 

D) ITO/PEDOT&PEG/PCA/Ca/Al 

 

 

 

 

E) ITO/PEDOT&PEG/PVK/PCA/Al 

Fig. 2. Cross-sectional sample structures and energy diagrams. 

HOMO and LUMO levels of all organic layers and 

workfunctions of ITO, Ca, and Al layers are drawn in the right 

side figures. 
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A) B) Fig. 3
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Fig. 3 threshold voltage B)

 

Fig. 3. Current-voltage characteristics of samples A) (broken 

line) and B) (solid line). 
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Fig. 4. PL spectrum of PCA and EL spectra of samples D) and 

E). 

 

 
Fig. 5. Schematic diagrams of hole-transporting paths in 

samples D) and E). 
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Fig. 6. EL spectra of the samples consisting of ITO and 

TPD-doped PCA single layer and Al cathode. The TPD-doping 

densities are 30, 40, and 50 wt%. 
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 Fig. 7. TPD-doping density dependence of threshold voltage.  
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