
ELECTRICAL AKD OPTICAL PROPERTIES OF HETEROCYCLIC POLYMERS AND 

THEIR APPLICATION AS OPTO-ELECTRONICS DEVICES 

K e i i c h i  KANETO, Katsumi YOSBINO and  Yoshio INUISHI 

( F a c u l t y  of E n g i n e e r i n g ,  Osaka U n i v e r s i t y ,  S u l t a ,  Osaka ,  J a p a n )  

jir=ioils heterocyclic polymers l i k e  pol>%hiophene, po lyppa l l e ,  polyfuran e t c . ,  are synthesized 

by the electm-chenical methoci from the corresponding heterocyclic mnomer. nlolecules in the 

ap3raPriate e l ec t ro ly te .  These polymers a r e  eas i ly  doped with apprapnace anion l i k e  EF-, C1oh-, 4 
-  AS:^ e t c . ,  o r  cations m d  a l s a  undaped electmchemically.  

Tte fundmental e l e c t r i c a l  and op t i ca l  proper t ies  l i k e  e l e c w i c a l  conductivity,  photoconductivity, 

mgzetoresiszance, op t i ca l  absa rp t im and re f l ec t ion  s p e c t r a  and thei- tewerati;? dependences, 

ax studied i n  & t a i l .  Under the  a p e d  s t a t e ,  the  e l e c t r i c a l  conductivity of these  f iLm is in the 

2 m t a l i i c  range as as 10 S/cm and the conductivity of undoped f i lms i s  in the  insula t ing region 

l o w r  t M n  lgY Wcm. T i  act ivat ion e n e r a  of e l e c t r i c a l  conductivity o f  undaped p a l p e r  i s  much 

slialler thm tl-at of ur.doprd polymers. The act imtim ener" of undoped polymer increases a t  

hlgh temwratures, i rd ica t ing  i n t r i n s i c  c a r r i e r  exci ta t ion of the  semiconductive s t a t e .  

4cconplanying with t h i s  m t a l - i n s u l a t o r  t r ans i t ion ,  t h e  transmission and re f l ec t ion  spectra  a l s a  

cknges r e m b b l y .  K m l y  colour of seniconductive s t a t e  corresponding t o  the  i n t r i n s i c  excita- 

tion, changes i n t o  t h e  m t a l l i c  iccolour by tcceptar  of donor dopings and it reverses by undoping. 

It is a l so  d;scussed whether the  spectrum of doped s t a t e  can be s inp le  explained by the  p la ra  

reflectance by free ca r i e r s  or sane other s t a t e s  l i k e  overlap of so l i ton  band r u s t  t o  be taken in to  

consideration. 

This  spectra l  chan& of cmdiicting polymers by doping and undoping can be used as m-ious opto- 

eiectronics devices. The detai led procedure of the preparation of such devices and t h e i r  ctwmcter- 

i s t i c s  , for  example, as op t i ca l  switching element, colour switchins element and op t i ca l  m m r y  

switchi?g element are discussed. The switching speed and s t a b i l i t y  of these devices are a l s o  

reported in d e t a i l .  

Various other possible applications of heterncyclic polymers l i k e  a urecbargable bat tery  a r e  alsa 

discussed. 


