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m .  1k1e paper p r e ~ e n i ; ~  the rnvestigation of the poly(3,3*- 
phthalidylidens- 4 ~ 4 '- bipizeriylyierie) (PPB) film eiec Lroluarines- 
i7enc.e {EL). EL was found Lo be of t'trreshrrid origin, the threshold 
l ~ i n g  28 V. '& uoitagt! varied witbin a range of 9 V to 33% B.  
'he quan~tun efficiency sas 10%. The results obtained led to a 
conc.h;oii t h a t  % is dbe to the recombination prucesses develop- 
ing i u  t h e  iwiyner proper, for iigbt-emitting accompanying the 
sample faiiure 'beiongs LO a q u i ~ e  different spectrum area. BE 
arises when the w.crlylmr is 111 a dielectric; state. There is no EL 
w h e ~  the polyolyiuer is in a cor&icbing state. 
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728 V. ANTIPIN ET AL. 

The pulymer sample EL is character ized by the  voltage threshold 
Ut whereupon ernittirig starts. t h i s  theshooid value is d i f f e ren t  a t  d i f -  
ferent polarity. The radiation in.censity funct ion of the  cur ren t  value 
is approximateiy i , ~  - L'-Bs  where L.1 - BL i n t ens i ty  and I, - current  
passiug through the  sample. As for possible appl icat ions,  the quantum 
dficierrcy ol EL is an impor"ant parameber. For the described experi- 
m u d  structure it was 10-'%. 

The ISL spectra; h~& coincide with <be respect ive photolumines- 
cence +hands (Zig. 2 ) -  The s i tua t ion  is qu i t e  similar during the  EL of 
p u i y  (p- phsnyleneviriilene) 
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ELECTROLUMINESCENCE IN PPB FILMS 729 

x r  f X m  'hfftre sni~,chirig-ou or a f t e r  switching-off. Therefore, t he  re- 
;titisrts!rig 'be;ueea EL d~ eiuctron swicc'ning of conductivity is very 
iapOrLim,. 

I ,  I ~ ' i g u r e  2 i;kitraLes this  reiatiouship. the fieid threshold of 

Poltage. V 

7X'25f: 2 
em; t t i rg  properGies of t h i n  palywr fiim. Brrows indica te  the 
a;tcmaiion 01 vo;"vage. dashed iirres are 1-V characteristics, 
so l id  Piries are C t  i m e r i s i t y -  voltage cha rac t e r i s t i c s ,  dot ted lims 
sh~.iuws "ve switching sl WS. 

Ififhence of switclrrng into the "OB" - state on l igh t -  

C V is rerlciied, EL is dispiared with its in&emity  growing n i t h  the  
voltdgc and khe currani flowing t hough  t k e  sample a l so  increasing. 
15etuevur. with the 5a51jle uifference 02 po ten t i a l s  being about 12.5 V, 
tLe piynmer f i h  switches over inio a 'nighiy conuuctive state (ItCSZ, 
tihick is indicaWi in figure with a dot ted line. EL disappears the 
mmuni, the ? i l i a  is i n  SCS. Tie current-voltage dependencies are of t he  
ohmic I;?mlaracter, but 'because of the e lec t ron  i n s t a b i l i t y  of this state, 
reverse "switching over" t o  iire low conductivity state occurs upon the 
current reacnes a critical value of a h u t  44 A. The current  abruptly 

,2 -rUpi - a d  5 % ~  I V dependence 'hcornes nowl inear  again. The lnoment t h e  

reverse suiLchieg over ui* conduct ivi ty  takes place, EL " l i g h t s  up" 
agalx an2 ik Inti:51;lty grows wicn the voj,+%age. Lience, there is no EL 
i u  d ~ e  highly ioriduczirg Stdca. 
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730 V. ANTIPIN ET AL. 

The r e s u l t s  obtained ind ica te  t h a t  the  charge transfer i n  PPB thin 
f i lm  is limited by the  in jec t ion  of charges from electrodes,  a t  small 
f i e l d  values t h i s  i n j ec t ion  being monopolar. This is proved by a 
threshold ex i s t ing  i n  EL and usually associated’ with the beginning of 
t he  process of bipolar in j ec t ion  indispensable for EL. The exis tence 
of mnoyolar i n j ec t ion  conf i rm t h a t  e lec t rodes  used i n  the  described 
experiments are not  ohmic. ‘he absence of EL i n  t he  highly conducting 
state of polymer can mean t’mt EL or ig ina tes  from those f i lm  domains 
where metal-like channr:Is appear during switching over. Un t he  5 L b r  

band, t5e absence of EL i n  i’ne EiCS can be accounted fo r  by ShURklRg the  
applied electric f i e l d  by c o ~ d ~ ~ t i n g  donrains thus  makirig it insuf f i -  
c i e n t  t o  induce EL. 

However, as shown i n  Figure 2 ,  near <he tlweshoid of Lhe reverse  
switching over t o  kbe low coritiuctirity siate,  the f i e l d  surpasses the  
EL generation threshold. Revertheless, XL is displayed only a f t e r  the 
conductivity bas been switched off. T h i s  may mean tha t  i u  the  case of 
9CS. conditions- of the electron-hole recombination are not fu l f i l i i ed ,  
which is probably r i g h t  i f  EL or ig ina tes  from domains containing so 

ca l led  conducting channels which i n  BCS are character ized by the  aetai- 
l i k e  conductivity. 

&ace, anot’hr corhciusion is that these durnrtists; are iorrsied not i n  

the moment of the  p’bse t r a u i i ~ i o u  to IiCS, but appear i n  t he  f i l m  long 
before the  t rans i t ion .  This is why i n  these dumains the transforination 
of e lec t ron  states eventual ly  resuits in t he  t r ans i t i on  t o  KS. This 
conclusion seams to 3e rather irrportant, for mre of ten  these channels 

are considered t o  be formed i n  the moment of switching over. of course, 
it is too early t o  rsake a final. conclusiun conceruing the mechanism of 
EL in tihe p l y  (3 .3  * -  pfit’mlidylidene-4 I 4 ‘- biphnyiy leae)  t h i n  f ilns. 

Rowever, it is clear t h a t  t h e  discovered EL will. not only shed 
l i g h t  on t he  mchanism of the abnormally high conductivity i n  t h i n  
f i lms  of some polymers, but a l s o  bring us closer tu t he  understanding 
Lhe whole complex of c’uarge iustabiiities i n  such fillas. 
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