[ Downloaded from opsi.ir on 2026-02-13 ]

; vmwn‘cxso%a% ('Aﬂ/ Q‘)J‘ &~5395 6)5L3 9 LS“W wJ').L.S uuo.o‘) 5 s&f};}s 5 &M' w.,\).n.\f w.o}w 5 MA) ?;__1
5 % 2 2 , A Caadpd o83 g :"- _—T:‘;
& arduSegy b “ 8
= VYA otV F-\ Y SN\E

23 [ranian Conference on Optics and Photonics and 9 Conference on Photonics Engineering and Technology d;‘{_-,;,%,

Tarbiat Modares University, Tehran, Iran Tarbiat Modares

University

January 31- February 2, 2017

99 I o y95 s Jobw 0giileS 033l (59 0 (S 395 Job pSl oy y
ay

¥ Sgo solad g laallgd b

Oyl 35 ¢ (ool oljT oliloclinio § pole axlge 5,0 (i 0aSiisla-)

Ol e s oBidloe 68 (slo 5L SRR oaSiisls Y

T G gs 5o Jobo (ogiilss 003l (595 2 Jled 4ol Cualind g 39i Job il (w3 St (6008 Juto S alliio ol )0 — oS
0y ole ylgae 43 CB0 5 (DONOT) (y3 551 o oole ylgas aP3HT 51 JSite Jleb sl b JT Jokus Ky.onsl 00 &1 43¥ 9
&1y FDTD gy 3l ookl b ylisbe 595 Juond losl ool oo 48,5 55 0 o308 sboog yiSIl olgie 4 Al ¢ ITO ¢ (Acceptor)
035195 033 (1081 ey Cgr 55 ¥olre Jo b (6008 (55l Juke (s 3 2 S plnil i g (S0 S s 82595 (30T oy
sl Colied Sil381 b wdar 003 Gil3l oy he 4 ol ol 00idd (lad abols gl .cad iy © g0 ilise > 93 55 Joku
5T 3535 Jolo I o5 Mo . &l o RIS sz o8 55 Jsb 5 530 o Jlos] cadgaime e & ogilsS 003t

g 50 33T (sleolo i3] s g a4 93 JLiS s 550 41 395 b Job 40 Wilgien (6 it (Sl gimanS Olsi o

JLa_é 4l Cwliese o‘.\.}).'.: PRESEN oolo ‘05........51 .)3.::.; J}b ‘Lfl—‘ (&3l y95 sl le...; 7oj|5 KWly

The investigation of the impact of the exciton diffusion length on the quantum
efficiency of bilayer organic solar cells

Parya Zolfaghari?, Hadi Soofi?

1-Department of Electrical Engineering, science and research branch, Islamic Azad university, Tabriz, Iran
2-School of Engineering- Emerging technologies, University of Tabriz, Tabriz, Iran

Abstract- In this paper we have presented a numerical model to investigate the impact of the diffusion length of excitons and the
layer thickness on the quantum efficiency of the organic bilayer solar cells. An organic solar cell composed of P3HT as the donor
material and C60 as the acceptor and Al and ITO as the metallic electrodes is considered. Optical simulation is performed using
FDTD method in order to obtain the electric field distribution and the absorption profile,then numerical modeling is performed by
solving the exciton rate equation to calculate the quantum efficiency. Results shows that, although absorption efficiency increases
with increasing thickness, quantum efficiency is decreased because of the limitation imposed by low diffusion length. Increasing
the diffusion length of excitons leads more excitons to reach to the interface in their lifetime and consequently more free carriers
are generated.
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