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1 Polyphenylacetylene (PPA) is a so lub le  polymer wi th  a 

bandgap of 2 .3  e V .  The doping r eac t ion  can be c a r r i e d  out  i n  
so lu t ion ,  and t h i s  a l lows t h e  formation of uniformly-doped, 
chemically s t a b l e  semiconductors i n  f a s t  doping r eac t ions .  

The res i s t iv i ty-composi t ion  r e l a t i o n s  were determined f o r  
[(C+ = C H ) [ A S F ~ ) ~ ] ~  and f o r  [(Ce = CH)f12]y]x formed from 

- 
c i s - r i ch  PPA ' and doped i n  chloroform. Both materials show 
dramatic i nc reases  i n  conduct iv i ty  upon doping at  small y ,  
l i k e  p-doped polyacetylene and polyphenylene. The conduc- 
t i v i t y  (a) of PPA-&F5 pe l le t s  tends toward a p l a t e a u  of 

(ohm-cm)-l a t  y = 0 .1  t o  0.7 (a > 
f i l m s  doped i n  vacuo i n  gas-sol id  r eac t ions ) .  Some iod ina t ion  
of s k e l e t a l  double bonds t akes  p lace  i n  PPA-12, and u is about 

r e s u l t s  of Cukor e t  al.' For undoped PPA,' u I 
(ohm-cm)-'. 

and p-type conduct ivi ty  was e s t ab l i shed  i n  both of these  

materials a t  moderate t o  heavy doping by experimenting with 
metals  having d i f f e r e n t  work func t ions .  Analysis of t h e  
capacitance-voltage r e l a t i o n  y i e l d s  2.6 e V  f o r  t h e  e l e c t r o n  
a f f i n i t y  of PPA and 4.9 e V  f o r  i t s  work funct ion.  
Photoconduct ivi ty  measurements i n  1-5 pm f i lms ,  us ing  an AM-1 
source and pe r iphe ra l  i l l umina t ion ,  y ie lded  r a t i o s  of photo- 
cur ren t  t o  dark cur ren t  as h igh  a s  5. The photocurrent  
spectrum of PPA-AsF5 p a r a l l e l s  t h e  absorpt ion spectrum. 

could be obtained i n  

(ohm-cm)-l i n  f i l m  a t  y = 0.8, i n  ag eement wi th  t h e  

Schottky b a r r i e r s  were formed wi th  PPA-I2 and PPA-AsF5, 

[ 133911307 
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The unpaired s p i n s  r e s p o n s i b l e  f o r  t h e  esr s i g n a l  i n  
undoped PPA are a t t r i b u t a b l e  t o  s t r u c t u r a l  ( o r  
I' conf ormat ional")  d e f e c t s  c r e a t e d  i r r e v e r s i b l y  upon thermal  

and photoisomerizat ion.  T h e i r  c o n c e n t r a t i o n  i n c r e a s e s  
moderately i n  h e a v i l y  doped PPA-AsF5 and PPA-12, bu t  remains 

several o r d e r s  of magnitude below t h e  c o n c e n t r a t i o n  of 

dopant molecules.6 One can conclude t h a t  t h e  l a r g e  i n c r e a s e  
i n  c o n d u c t i v i t y  upon doping is  a s s o c i a t e d  w i t h  t h e  c r e a t i o n  
of s p i n l e s s  PPA c a t i o n s .  This ,  seems t o  be similar t o  what 
occurs  i n  doped polyphenylene. 7 

This  r e s e a r c h  w a s  supported by t h e  N a t i o n a l  Science 
Foundation, Polymers Program. 
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