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 !" !#$%&! '$()* +$%$($,-%!./01&.* 1.1%02 

'! $1'$(0 3$,.1$3 450'')* 3$,.20 $(  

. '!'$67,0 $8')* 2!%0 .!,$(  

 
"23456  !"#$ !%&' ()*+,($ -!./-%!"!0 (,!" ( +!10' (*  ' ($ !+ !"* 

0*2*"#$ -!.(3*% #$ +!. *) #$ 4.*3* 5!", +!+5!67($ (1 5! ,($ 8!5!-

',5(" #$ +.!*" !%&' ()*+,($ 3'5*%('.!", ",.9)'97($  ' !/&.*%!0 

(8/..*%*  :60, /&.*%!0 #*  ' !5%/;,( ( ($ -%!(1"!0 #*) 6".6*5+6 "  '-

+5!67** "%*36 ',5/'.< != ','0*3()*+,!= ( -%(,.'0 != 1'0')*= [1-6]. 

>%*(3/7*+5"' &(;,($ !%&' ()*+,($ +!. *) #$ 4.*3* 5!" +"61' # + 5*$-

 !.!&() !+5<9 -%!?*++' ($ -!./)* (6 ( /5(.(1'?((, ' 5',@* + "!13!@ !-

+5<9 (+-!.<1!"' (6 !;A*3 !-&*5*%!,! 5',5 #$ 3'5*%('.!" [1-3]. B'(;!-

.** )'+5! (+-!.<1/*3#3 ',?*-5!%'3 " +!. *) #$ ;'5'%*6$ !;A*3 !-

&*5*%!-*%*$!0 !&! 5(-' 6".6*5+6 3*5' !8/..*%*  1-(3-3*5!,+(,'%;!-

 (.)-%!-(.-1-8* (.[6,6]-C61 (PCBM), ,!5!%#= !;*+-*)("'*5 488*,5("-

 /9 %';!5/ 4.*3* 5!" " ,!3;( '?(( + %60!3 -!.(+!-%6@*  #$ -!.(3*-

%!" (PPV –-!.( 8* (.* "( (.* #, PT - -!.(5(!8* #).  

C.6 +!10' (6 488*,5(" #$ +!. *) #$ 6)**,  *!;$!0(3! +!;.90* (* 

?*-!),( -%!?*++!": -!&.!7* (* +"*5', 0(++!?('?(6 8!5!"!1;/@0*  !&! 

4,+(5! ', 5%' +-!%5 1'%60!" , 5!,!+A*3 #3 4.*,5%!0'3 6)**,. >%( 45!3 

 *!;$!0(3' 5','6 ,! 8(&/%'?(6 4 *%&*5()*+,($ /%!" *= 0! !%' (-!.(-

3*%) ( ',?*-5!%' ( ' !/&.*%!0 #= ,!3-! * 5), -%( ,!5!%!= %'1 (?' 

4 *%&(( 4.*,5%! '  ' LUMO ',?*-5!%' ( HOMO 0! !%' 3',+(3'.< ' [7]. 

D  '2*= %';!5* 3# %'++3'5%("'*3 3!0*.< -!0;!%' 0! !% !-',?*-5!% #$ 

,!3-! * 5 !;A*3 !-&*5*%!-*%*$!0 #$ 8!5!"!.<5'()*+,($ +(+5*3  ' !+-

 !"* ,"' 5!"!-$(3()*+,($ %'+)*5!" ( +%'" (5*.< !&! ' '.(1' 4 *%&(= 

EF ,', !50*.< #$ ,!3-! * 5 0! !%' ( ',?*-5!%', 5', ( ($ ,!3-!1(?(( + 

-!.(3*%'3(, -%( 45!3 5/2* (* 8!5!.93( *+?* ?(( -!.(3*%' ;%'.( 1' 

( 0(,'5!% 488*,5(" !+5( "1'(3!0*=+5"(6 -!.(3*%' + 8/..*%* !3. 

 C.6 3!.*,/. :60, G:DE, AFNP, :60•4DH 3*5!0!3 DFT/B3LYP/6-31G* 

;#.( "#-!. * # %'+)*5# !-5(3'.< != &*!3*5%()*+,!= ,! 8(&/%'?((, 

4 *%&(= ( -%!8(.6 %'+-%*0*.* (6 4.*,5%!  != -.!5 !+5( !+ !" #$ EF. 

G*1/.<5'5# -%!"*0*  #$ %'+)*5!" -%*0+5'".* # " I';.(?* 1.  
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I';.(?' 1. J *%&(( (4D) 3!.*,/.6% #$ !%;(5'.*=, %'++)(5'  #* 0.6 

!50*.< #$ 3!.*,/.. J,+-*%(3* 5'.< #* 0'  #* 0.6 4 *%&*5()*+,!= 7*-

.( -!./)* # (1 4.*,5%!$(3()*+,($ 4,+-*%(3* 5!". 

 

MO  60 PCBM AFNP C60-4BA 

LUMO 

HOMO 

-3.261 

-6.051 

-3.652 

-6.272 

-3.367 

-6.067 

-2.603 

-5.198 

HOMO – LUMO !"#$ 

Calculated 2.79 2.62 2.7 2.595 

 

>%!"*0* # (++.*0!"' (* 5/2* (6 .93( *+?* ?(( -!.(3*%'  ' -!.(-

3*% #$ ,!3-!1(5'$ (>K)  ' !+ !"* -!.(3*%' -!.((2-3*5!,+(-5-(2’-

45(.&*,+(.!,+()-1,4-8* (.* "( (.* ' (MEH-PPV), -!.((3-&*,+(.5(!8* ') 

(P3HT) + 0!;'",'3( 2-('1'&!3!8/..*%* ')-5- (5%!-(%(3(0( ' (AFNP), 

PCBM, 5*5%'(;* 1(.'3( !8/..*%* ') (:60•4DH) ( 8/..*%* ' :60. C.6 

 ' !/&.*%!0 #$ ,!3-! * 5 -%!"*0* # 4.*,5%!$(3()*+,(* 4,+-*%(3* 5#. 

G'++)(5'  #* 1 ')* (6 4 *%&*5()*+,!= 7*.( $!%!2! +!&.'+/95+6 + %*-

1/.<5'5'3( 4.*,5%!$(3()*+,($ 4,+-*%(3* 5!" ( (++.*0!"' (63( 5/2* (6 

.93( *+?* ?(( -!.(3*%', )5! %'+2(%6*5 -/5( -!0;!%' 0! !% !-

',?*-5!% #$ ,!3-! * 5 0.6 8!5!"!.<5'()*+,($ !%&' ()*+,($ +(+5*3  ' 

!+ !"*  ' !/&.*%!0 #$ ,!3-! * 5.  
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 /+&(.*5 .-.&-1&%6)(1 &, Pdn(C60)m 

 

>%!"*0* # 5*!%*5()*+,(* (++.*0!"' (6 +5%/,5/%# ( 4.*,5%!  !&! +5%!* (6 

,!3-.*,+!" -'..'0(6 + 8/..*%* '3( :60. 

 


