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Effect of polymer structure on the performance of organic solar cells
P. Zad-Amiri*, H. Tajalli*? S. Ahmadi-Kandjani?
1- Department of Physics, East Azerbaijan Science and Research Branch, Islamic Azad University, Tabriz, Iran
1- Department of Physics, Khosrowshah Branch, Islamic Azad University, Khosrowshah, Iran
2- Photonics group, Research Institute for Applied Physics, University of Tabriz

Abstract- Polymer solar cells structure contains an active layer of organic molecules placed between two electrodes. To
facilitate the separated charges and increase the efficiency, the active layer includes two layers of donor and acceptor. In this
paper three alternative copolymers of PCPDT-BT, PCPDT - DFBT, PDTP - DFBT have been investigated as active layers.
Also, the microscopic affecting the efficiency of solar cells is calculated. Finally comparison between polymer solar cells in a
single layer and multi-layer structures has been presented.
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i I, R I 7, G,
polymer
1A mA Ofm.cnr’ mA v .
/om’ ahm
PCPDT- 6.0 10.77 0.0035 10.77 0.62 0.711
BT:PCTIBM(<)
PCPDT- 498 2.1 0.0014 2.2 0.87 0.74
DFBT:PC/BM (<)
PDTP- 2.004 17.775 0.0083 1749 0.70 0.93
DFBT:PCTIBM(z)

sl 55 olsion (s (@) (Gl youly o amlin L
30 Cawle )b oS 5 b caums lis a5 ¢ RS e ax
Loleatls yiol38l coS K0 p0udigd 4 o () youds
obsS e Hlyzg (Sasle, (g, Ol el dds &
s S 50 peads cpl il atils glakasMe LB il
(V) IS sl atlls (©)g (@) youdy 40 o (5 240

e oo ol | (@) yeud b3y (e

05

CC (MAV cm2)

Vv 08 20

J (mA cm'2)

CC &b g, 5l oolaiwl b asliy 5l ouds gzl pseinl powe -Y IS
PC7IBM | .5 5 ,o0 PCPDT-DFBT oy 5l

Y we sl sl (o

oaams JoSgo b Y iz Jobo g3 sl 398 Slwlne
NS eI VNEC SIS KNGS
Ll 00l (V) Jogax 5o QT L)

caY arz sl 51, CC mb 5l o] oy b (F) Jso

I I, 5 I v, G,
nA mA Ohm.c* mA VoL
POLYMER | om” ohm
P3HT:ICBM/PDTP-
DEBT:PCaBM (: %) 126 10.28 0.006 101 153 0.40
P3HT:ICBM/PDTP-
DEBT:PCrBM (; ) 161 10.30 0.008 950 | 152 0.29

S Y 5 gla sl s wms e LS b e
el ol 0,8 ol b Jy el mly Jsbos
moo labi>dle LB bl ok (ol 5eST g 55l

Py

St S e oKisls A YAY OLQ..{D YO LYY

9 Upn)s,s by dMogs J‘ ol eS8 «(Ro)s
Iv.0]aisb o (10) wsSias glosl )b >

5 S sbesls glziuly Ly, cnl gl eslinal L
Sy a4 (g cdle Lo 3 aslin (e
ol Glaosls (qu)p g Som 4 5005 oy |; GL2
Slateie w2l n s (255ws S olidle )0 by
03,91 (V) gz ,o JW ¥ gloin LBl slojerdy
53Ul SloyarksS g5 5l byedy alasd oad

[7] ol sl youly Slaseie (V) g

Aasi a5 i | dshasb Ja
L B
4csias | (nm)
(ev)
poly[2,6-(4,4-bis-(2- WAAE IELESICE
ethylhexyl)-4H-
cyclopenta(2,1-b;3,4-b]-
dithiophene)-alt-4,7- Nia®x .
(2,1,3-benzothiadiazole)] = 2 —~ /n
(PCPDT-BT) !
poly[2,6-(4,4-bis-(2- Vel | ees-Vas
ethylhexyl)-4H-
cyclopenta[2,1-b;3,4-b0]-
dithiophene)-alt-4,7-
(2,1,3-
difluorobenzothiadiazole)
(PCPDTD-FBT)
poly[2,7-(5,5-bis- AJAR IR EREUCE
(3,7-dimethylo cty I)-
5SH-dithieno[3,2-b:2,3-d]
pyran )-alt-4,7-
(5,6-difluoro-2,1,3-
benzothiadiazole)]
(PDTP-DFBT)

W -¥f
Y S5 sl i (il

@ baye o @l 5l Slabre I cwnd Gl o
5 oad oolitul 4Y T (gyark Girdysd sla sl
() Jsoz 50 g anbre Ll sl alfonsy sl 2l

o] 00 03 5

S5 50 yeudy 4w 6l CC &b 5 0wl sy slagl (V) Jgu
:PC1BM L


http://opsi.ir/article-1-613-fa.html

[ Downloaded from opsi.ir on 2025-12-19 ]

oo oo il > Wlge 4w bl )
SBL ge (sand )5

Y Sl 4 cas Y wis Jele ) solal
ooliiwl 550 1y weljo3 (2l 51 (6 g il Wil o0
5 ke JBlas as |y bapygigd Iyl Ol g o 1,3
5 Sosley g gl S gldl by A
b oelels spdy Sy (Sab n ele Gies

b os Gl

&=y

[1] Jingbi You, Letian Dou, Ziruo Hong, Gang Li, Yang
Yang, Recent Trends in Polymer Tandem Solar Cells
Research, Progress in Polymer Science,38,1-20, 2013.

[2] Tao Xu and Luping Yu., How to Design Low Band gap
Polymers for Highly Efficient Organic  Solar
Cells,Materials today ,17,11-15,2014.

[3] Andrew J. Lewis, Characterization of Organic Materials
for Photovoltaic Devices, Ph.D.Thesis, University of St
Andrews (Scotland), 2006.

[4] Eva Bundgaard, Frederik C. Krebs, Low Band Gap
Polymers for Organic Photovoltaics , Solar Energy
Materials & Solar Cells , 91 , 954-985, 2007.

[5] Ali Cheknan, Hikmat S. Hilal., Faycal Djeffal,
Boumediene  Benyoucef, Jean-Pierre Charles, An
Equivalent Circuit Approach to Organic Solar Cell
Modelling, Microelectronics Journal, 39 , 1173-1180,
2008.

[6] Klaus Petritsch, Organic Solar Cells Architectures, Ph.D.
Thesis , University of Graz (Austria), 2000.

[7] Jingbi You, Letian Dou, Ken Yoshimura, Takehito Kato,
Kenichiro Ohya, Tom Moriarty, Keith Emery, Chun-Chao
Chen, Jing Gao, Gang Li, Yang Yang, A Polymer Tandem
solar Cell with 10.6% Power Conversion Efficiency |,
Nature Communications , 4:1446,2013.

St S e oKisls A YAY oLo..{O YO LYY

P oz ge Slgoe Hold lapsl o938l &ly jo b
12 (o 530 Jisygl 2 59 HOMO il
40 wole gulidl ]y b lae 5Ldg g 05 (5) 5 (0) HLELle
S 5 wlisS o ooy S ¢ Sy e am
o G058l Grizres s SR L el oYy
Slge y0 bayyg xSIl ol glal lgim Wlgs so ST
shasi Gl 4 e am o g WS Jee ]
om 5 () sz 3 Jolo ulis 55 Logyynlus]
Y W ot ex Jobe 99 52 0 (6,8 Ol
() bzl o Sails, gl bLlowl LSy L s
gl Sl &5 el () Sl I i b
ezed el () JSle o laggullsT S b
O Jsbe 51 @) Jele jo byl spdy S25 Gl
Ol 5o a8 () Hisle cbS ol co ol b ool i
ol 00l osliiwl PCeBM (g iSUl 05 8 J5Uge !

Syls YL SIS

CaS Glgee AY wz g Y SOl anlie L
clizes oole (paiz leolainl o 4 Y wis LSl
-0 S o ol 1y o et bl Lise e a8
s 5l a5 jghailes il ails YL SIS wlgs
oY wiz Jlsle b Jsle eyp onl 5o Wl
YL oI5 PSHTIICBA/PDTP-DFBT/ PCq,BM
Sl by 5y g (F) S el ools &SIl

bl e ()

CC (mAVcm2)

vV

J(mAcm2)
CC &l b, 3 oolazwl b el 5l oo Cl)‘z“""" oue -V S
(9) ook sl

S5 ami - -0
Sl ol Jokw 005b Y SO o lisle jo Yaoro
oolaiwl yuizred pouly 4 sallBU slpes (oS sl


http://opsi.ir/article-1-613-fa.html
http://www.tcpdf.org

