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I O D I N E  DOPING-DEDOPING OF T H I N  LAYERS OF (AIPcF)n 

G. BERTHET, D .  DJURADO: c. FABRE, F. FAURY, c. NALEYSSON, 
H.  ROBERT 
L a b o r a t o i r e  d ' E l e c t r o n i q u e  e t  R6sonance MagnGtique, E . R . A .  90 
du C.N.R.S. U n i v e r s i t 6  de  Clermont I1 - 63170 Aub i s re  (FRANCE) 
* L a b o r a t o i r e  de  Chimie d e s  S o l i d e s  E . R . A .  897 du C.N.R.S. 
U n i v e r s i t 6  de Clermont I1 - 63170 AubiGre (FRANCE) 

A b s t r a c t  The po lyph tha locyan ine (A1PcF)  w a s  d e p o s i t e d  on 
v a r i o u s  s u b s t r a t e s  a s  l a y e r s  a few hungred b: t h i c k .  An in-  
c r e a s e  of t h e  c o n d u c t i v i t y  i s  observed when such  l a y e r s  a r e  
submi t t ed  t o  a I2+N2 gaseous m i x t u r e .  The dedoping i s  p e r f o r -  
med by sweepingwith p u r e  N 2 .  The p a r t l y  r e v e r s i b l e  and 12 
p r e s s u r e  dependent doping-dedoping p r o c e s s  c a n  be ana lysed  
i n  terms of Langmuir 's  t h e o r y .  

SYNTHESIS A N D  CHARACTERIZATION 

S y n t h e s i s  was performed accord ing  t o  J . P .  Linsky e t  a l . '  : 

a 
The polymer was sub l ima ted  under  vaccum (% T o r r )  on s u b s t r a -  

t e s  such a s  a lumina,  q u a r t z ,  K B r ,  g l a s s ,  .... The t h i n  l a y e r s  

o b t a i n e d  were c h a r a c t e r i z e d  by I . R .  ( f i g .  1) and U . V .  ( f i g .  2 ) .  

An amorphous s t r u c t u r e  of t h e  polymer i s  observed by X r a y s .  The 

d . c .  c o n d u c t i v i t y  i s  abou t  u 10-4(ficm)-'. 
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FIGURE 1 I . R .  Spectrum of thin films : it is  the same as 
the spectrum of the powder published by D.C. Weber et a1.' 

FIGURE 2 U . V .  Spectrum of thin films : the first maximum 
(at 340 nm) depends on the nature of the metal, the other 
one (at 650 nm) is attributed to the IT -f IT" transition. 
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IODINE DOPING-DEDOPING OF THIN LAYERS OF (AIPcF), 

I O D I N E  DOPING AND DEDOPING 

Layer s  were doped a t  5OoC by a gaseous  m i x t u r e  N2+12 o b t a i n e d  by 

a f low of N2 through a column of s o l i d  i o d i n e .  The dedoping pro- 

c e s s  was r e a l i z e d  by a f low of p u r e  N2 a t  t h e  same r a t e  t h a n  t h a t  

of t h e  m i x t u r e  (15011/h). The maximum p a r t i a l  p r e s s u r e  of Ig i n  t h e  

doping m i x t u r e  was about  0 , 3  T o r r  co r re spond ing  t o  t h e  s a t u r a t e d  

i o d i n e  vapour  a t  20°C. Alumina s u b s t r a t e s  w i t h  Au i n t e r d i g i t a t e d  

e l e c t r o d e s  were used f o r  e l e c t r i c a l  c o n d u c t i v i t y  measurements.  

Expe r imen ta l  r e s u l t s  

Laye r s  were submi t t ed  t o  c y c l e s  i n c l u d i n g  a f i v e  minu tes  

t ime fo l lowed  by a f i v e  minu tes  dedoping one. A t  t h e  end 

doping t i m e  t h e  c o n d u c t i v i t y  r e a c h e s  a s t a b l e  v a l u e  of 

1.2. IO-’(Rcm)-’, f o r  a 12 p a r t i a l  p r e s s u r e  of 0,3 T o r r .  

10-1 

3-10-1 I 
d eco; i 7 s  

341 
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f i g .  3 ) .  

f- 

FIGURE 3 u v e r s u s  t ime f o r  dop ing  and dedoping c y c l e s .  
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348 0. BERTHET et al. 

We n o t e  t h a t  t h e  doping-dedoping p r o c e s s  i s  p a r t l y  r e v e r s i b l e  and 

c h a r a c t e r i z e d b y  r e l a t i v e l y  s h o r t  time c o n s t a n t s  ( t h e  r i s i n g  t i m e  

i s  abou t  I m inu te ) .  The l i m i t  v a l u e  of u depends on t h e  12 p a r t i a l  

p r e s s u r e  i n  t h e  gaseous mix tu re .  I n  t h e  range 0,06 - 0 , 3  Tor r .  

u obeys t h e  law : 

u&P" w i t h  a = 0,3 
12 

FIGURE 4 a v e r s u s  t h e  I2 p a r t i a l  p r e s s u r e  

These p r e l i m i n a r y  r e s u l t s ,  r e l a t e d  to t h e  number of i o d i n e  atoms 

having caused a cha rge  t r a n s f e r t  kti th t h e  po lyph tha locyan ine ,have  

been ana lysed  i n  terms of Langmuir 's  t heo ry .  
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