J. Microelectron. Packag. Soc., 21(4), 105-110 (2014). http://dx.doi.org/10.6117/kmeps.2014.21.4.105
Print ISSN 1226-9360 Online ISSN 2287-7525

7| TjA|H|O[M Hlato| P3HT:PCyBM EMES 2= DEX} EfUTX|9f
540l 0|x|= L&

olas| - uhgnl! - mok! - HSH' - HUYZ? - DTS
SR sk A7) g, RStk S8R TS, st A g el

Effects of Organic Passivation Films on Properties of Polymer Solar Cells
with P3HT:PC4,BM Active Layers

Sang Hee Lee!, Byung Min Park’, Yang Keun Cho', Ho Jung Chang"', Jae Jin Jung” and Jaeho Pyee’

'Department of Electronics and Electrical Engineering, Dankook University, Yongin-si, Gyeonggi-do, 448-701, Korea
Department of Applied Computer Engineering, Dankook University, Yongin-si, Gyeonggi-do, 448-701, Korea
3Department of Molecular Biology, Dankook University, Yonginsi, Gyeonggi-do, 448-701, Korea

(20149 12€ 9 A 20149 129 23 =4 20149 129 29¢ AAEA)

E= B AR FAAEA 2ulE 5 5o dUAYdoZA TEA} B YA S8o] 7= T Jds)
3l E&3 2= o] adn B Atxe {7 &HAM o] ¥t 7IA|= oﬂEﬂiﬂ/ﬂ IEAEFAAE
Fatar, sjajw o] whete] EA} B FHR| o] B4 W= FIFE AT AREE Aol fTIAERE

HYUF LT} o] ABA YRFS EFsle] GaF T 2UAYWH O F PIHT:PCo BM/LIF/AL 71890l Y a}e] &
2= AZstg et AZE 2ATZEE glass/ITO/PEDOT:PSS/P3HT:PCq BM/LiF/Al/passivation layer ©1™, 140A]7F 3-7)
woﬂ wE T A7 548 35, vae A, siaue)d HEE SR ezt jMHﬂOVﬂ whak X2 = A] g2
sl o e 2718 S el =, iAol Held 2ape] AHARA LS AAAF 3.0%04
1.3%2 7rA3h wkd sjjAjuo] A ﬂﬂﬂﬂ B2 Ao AE FUSd =E2x {Mw 3.5%0014 0.1%=
F43 544 8E YERISIT

R
2

Eémlm

Abstract: It is required to improve the efficiency and the reliability of the polymer solar cells (PSCs) as the energy
saving optical device for the future application of the smart farm facilities. In this study, we fabricated the bulk hetero
junction PSCs with organic passivation film layer for the reliability improvement of the devices. The effects of the
passivation layer on the electrical properties of the PSCs were studied. The materials of passivation layer are composed
of poly vinyl alcohol (PVA) and ammonium dichromate, and the passivation films were fabricated by the spin coating
method on the P3HT:PC4 BM/LiF/Al substrate. The prepared structure of the device is the glass/ITO/PEDOT:PSS/
P3HT:PC¢ BM/LiF/Al/passivation layer. The performances of the PSCs with the organic passivation film showed better
electrical properties compared with the PSCs without passivation layers. The power conversion efficiency (PCE) values
of passivated PSCs decreased from 3.0 to 1.3% after air exposure for 140 hrs. In contrast, the PCE values for the devices
without passivation decreased sharply from 3.5 to 0.1% under the same exposure condition.

Keywords: polymer solar cells, organic passivation films, spin coating, power conversion efficiency
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Fig. 1. Schematic drawing of the patterned substrates, showing

plane view of the device structure.
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Fig. 2. Schematic structures of the PSC devices (a) without passivation and (b) with passivation film layers.
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Table 1. Electrical properties of the PSC devices (a) without
passivation and (b) with passivation film layer according
to the air exposure times.

(@
Time(hrs) Je(mA/em?)  Vo(V) FF(%)  PCE(%)
0 12.0 0.636 46.0 3.5
10 10.2 0.636 459 3.0
30 9.1 0.636 447 2.6
50 7.9 0.636 44.1 22
60 7.4 0.636 427 2.0
76 6.5 0.636 435 1.8
140 1.1 0.636 23.8 0.1
(b)
Time(hrs) Je(mA/em?)  Vo(V) FF(%)  PCE(%)
0 104 0.595 48.4 3.0
10 10.1 0.595 486 2.9
30 10 0.595 482 2.9
50 9.3 0.595 483 2.7
60 9.2 0.595 482 26
76 8.7 0.595 478 1.3
140 49 0.595 424 1.3
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