
Synthesis  And Character izat ion Of 
Per f luoroalky lated Per y lene Diimide Based 
N-type Polymers  For  Optoelectronic 
Appl icat ions

Organic  semiconductors  gain wide interest  in  academics  and industr y  over  past  two decades  due to their 
v i ta l  appl icat ions  in f lex ible  optoelectronic  devices  such as  organic  f ie ld ef fect  t ransis tors  (OFETs) and 
organic  photovolta ics  (OPVs). S tabi l i t y  of  the semiconduct ing mater ia ls  under  di f ferent  environmental 
condit ions  (presence of  oxygen, moisture)  i s  impor tant  for  photovolta ic  devices . Although p-type organic 
semiconduct ing mater ia ls  are  wel l  developed, their  counterpar ts  n-type organic  semiconductors  with 
opt imum air  s tabi l i t y  and good operat ional  per formance are  less  developed. Per y lene der ivat ives  are  wel l 
known n-type organic  semiconductor  mater ia ls  used in var iety  of  optoelectronic  appl icat ions . Although 
per y lene der ivat ives  are  good n-type semiconductor  mater ia ls  but  the devices  made of  per y lene di imides 
are  lacking stabi l i t y  at  operat ional  ambient  condit ions . Therefore, the des ign and synthesis  of  a i r-stable 
per y lene di imide based n-type mater ia ls  i s  an urgent  research endeavor  in the f ie ld of  optoelectronics . 
Here we repor t  the synthesis , character izat ion and optoelectronic  proper t ies  of  per f luoroalky lated 
per y lene di imide based n-type polymers  such as  Poly[9,9-diocty l f luorene-2,7-diy l-a l t-N,N'-di( tr i f luo
romethy lpheny l)-3,4,9,10 per y lene di imide-1,7-diy l] . These polymers  showed three absorpt ion peaks 
character is t ic  of  per y lene di imides . We obser ved s ignificant  red shif t  for  thin f i lms of  polymers  when 
compared to polymers  in solut ions. These polymers  can have potent ia l  appl icat ions  in f lex ible  polymers 
solar  ce l l s  as  wel l  as  in  OFETs as  e lectron acceptor  mater ia ls .
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