
INTRODUCTION:	 In	 this	 research	work,	we	developed	a	virtual	
model	to	examine	the	electrical	conduc8vity	of	mul8layered	thin	
films	 when	 posi8oned	 above	 a	 single	 layer	 and	 mul8layers	 of	
graphene,	and	flexible	polyethylene	terephthalate	(PET)	substrate.	
Addi8onal	structured	thin	films	were	configure	as	follows:	organic	
layers	 of	 poly(3,4-ethylenedioxythiophene)	 polystyrene	 sulfonate	
(PEDOT :PSS )	 a s	 a	 ho le	 conduc8ng	 l aye r ,	 po l y (3 -
hexylthiophene-2,5-diyl)	 (P3HT),	 as	 p-type,	 phenyl-C61-butyric	
acid	methyl	ester	(PCBM)	as	n-type,	with	aluminum	(Al)	added	as	
a	 top	 conductor.	 COMSOL	 Mul8physics	 was	 the	 primary	
simula8on	 tool	 used	 to	 develop	 the	 virtual	 model	 and	 analyze	
varia8ons	 in	 electric	 poten8al	 and	 conduc8vity	 throughout	 the	
thin-film	 structural	 system.	 Using	 the	 AC/DC	 Electromagne8c	
applica8on,	electric	currents	module	we	defined	the	geometry	of	
each	model	 and	 input	 proper8es	 for	 each	 tested	 configura8ons:	
PET/graphene/PEDOT:PSS/P3HT/PCBM/aluminum.		
	
We	analyzed	the	model	with	varying	thicknesses	of	graphene	and	
ac8ve	layers	(P3HT/PCBM).	This	simula8on	allowed	us	to	analyze	
the	 electrical	 conduc8vity,	 and	 visualize	 the	model	 with	 varying	
voltage	poten8al,	and	bias	across	the	plates	to	beYer	visualize	the	
configura8ons	 useful	 in	 fabrica8ng	 organic	 thin	 films	 relevant	 in	
solar	device	applica8ons.	
		

RESULTS:			

CONCLUSIONS:	 We	 analyzed	 the	 electrical	 conduc8vity	 across	
mul8layers	of	thin	films	to	simulate	electric	poten8al	in	a	solar	cell.	We	
add	 the	 electric	 currents	 equa8ons	 and	 the	 contact	 impedance	
equa8on	 to	 analyze	 response	 and	 behavior	 of	 the	 electric	 poten8al	
across	 the	 thin	film	device.	As	a	 result,	we	obtained	a	3D	model	 that	
shows	the	behavior	of	the	electric	poten8al	across	the	thin	film	layers	
from	PET	to	Al	with	electrical	conduc8vi8es	of	10-21	and	35.5+6,	[S/m],	
respec8vely,	with	a	scale	bar	ranging	from	dark	blue	to	dark	red.	 	The	
poten8al	 between	 organic	 polymer	 layers	 show	 varia8ons	 in	 colors	
indica8ng	change	in	poten8al		with	the	gradient	through	the	P3HT.	
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F igure	 3 .	 (C lockwise)	 the	
poten8al	 difference	 across	 each	
sec8on	 of	 thin	 film	 layers	 is	
depicted;	 plot	 	 of	 voltage	 across	
the	 Z	 axis;	 the	 logarithm	 of	
current	 vs.	 Z	 axis	 to	 show	
varia8on	of	current	through	each	
material.		

Figure	2.	Model	configura8on,	meshing	and	biasing		
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Figure	1.	Image	of	solar	cell	structure;	modeled	flexible	device;	and	proper8es	to	
determine	characteris8cs	of	materials.	
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