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The influence of cathode material on the stability of organic photovoltaics

Jun-Ki Park’, Yong-Hoon Kim™, Jeong-In Han"
Chemical Engineering, Dongguk University”
Flexible Display Research Center, Korea Electronics Technology Institute™

Abstract - We studied the influence of cathode material on the
stability of organic phtovoltaics (OPVs). OPVs with LiF/Al and
Ag/Ca/Ag cathode were fabricated and the stability were evaluated.
The sample with LiF/Al cathode showed efficiency degradation from
2.42% to 2.04% during 50 days. On the other hand, the sample with
Ag/Ca/Ag cathode showed more steeper efficiency degradation from
2.38% to 0.80% during 50 days. The different of degradation can be
attributed to a larger increase of series resistance (Rs) in Ag/Ca/Ag
cathode sample.
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2.1.1 Sample XM=

Sample& A& & T A3 LiF/Al}F Ag/Ca/AgE cathode® A&
st} AZE AT 4 2713 $ol anodeZ indium tin oxide(ITO)E
Abgst o 1 FA+ 150 nmolth. Hole injection layer® AR&-%
poly(34-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOTPSS)& A
LR g F7HA7171 A6 glycerol?t 51 Hl&= £33t 40 nmFA
2 2¥3Y 89tk Active layer=  poly(3-hexylthiophene)
/1-(3-methoxycarbonyl)propyl-1-phenyl[6,6]1C61(P3HT/PCBM) 2|
hetero-junction& AH&38t%l o, &2 1:09 (w/w)E chlorobenzened]
SHAAAN 80 nm TR 2WAY YT Active area® 012 cm’
(02 cm x 0.6 cm)& A2l Active layer =8 ©]F glove box®llA]
20 A ZF &9 cooling? dryingAl ATt Z-7be] cathode= shadow mask
Z 234 thermal evaporator®2 Z# gttt ¥ LiF, AlY] FAE 7
0.6 nm9} 100 nme]™, Ag, Ca, AgE= Z 1 nm, 15 nm, 15 nme|t}. ¢+
A9 sampled glass® encapsulationdt & t)7]FollA =A%t}

2.1.2 Current density-voltage characteristic &3

AZE sampleE2 A4 F vi2 -VEAS S48, A 3HY ¥,
509 F Z+7te] I-VEA Z4o] o]Folth S-S AM 15G 7 ¢l A
A8t ZAHol = sourcemeter(KEITHLEY, 2430 SourceMeter) ¢
illuminator(SAN-EI ELECTRIC, XES-301S)7} A& 5 it

2.2 Degradation 24

29 1= (a)LiF/Al% (h)Ag/Ca/AgE cathodeZ AH&-3 sample® 7
kol A7he] w2 [-VEAS Wals yehd adZolth. 19 1(a)dlA
LiF/Al cathode OPV(sample a)= H3A|7bo] Ay EAZA7L 2HA
yebsteh Ak 19 1(b)oll 4] Ag/Ca/Ag cathode OPV(sample b)&
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BiA el 7} @45 549 Wzt a7 veyt ¢4 29 2a)
A & 4 9)%o] sample a9 fill factor(FF)& Z7] 044 oA 50¢ %
040 =2 004 A= & Fa7t Ao, sample be] %5, FFe
ol 271 041 oM 0¥ 3 024 2 017 o 2 27 yebyg. 2
olf 50¥ o]% 165 QoA 201 Q& 36 Q(¢F, 22%)% 713 sample a
o) Rl M8 sample be] R= 175 QolA 834 Q2 5ul7tE Z7}8H9)
7] iEolt} o]y 3 F79] olf& AgExd CaFel AAA Ag-Cadt
ol P47 wtoltHg] ole e Fad o Tl weh AAH =
< FEAoR PAHA "t 1 1b)dA & F %ol RoF F7tst
WA gz 71&717b whalEls A Fae ZleltHT7]. F9stA Ry W
ste] Aol Qd, J.o M3 EF sample at 1005 mA/cm’A 981
mA/cm‘“)i 0.16 mA/crnZiﬂ WEE wols Wi, sample b 1062
mA/cm’el A 646 mA/em’® 416 mA/em’e 2 WEHE yerd}, o
F 54 e Hgel os) 29 2ol A H sample a® HHHTEE
53 04 % #A% ubd sample be AU T Lo WElE 158 %
2 EHog ahd As B & Ak AR Vo F¢E e 54
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<Jg! 2> LiF/Al, Ag/Ca/Ag cathode OPV2| (a)fill factor(FF), series
resistance(R;) 2} (b)efficiency(Ex), current density(Js) 3}

3.2 E
P3HT/PCBM9  heterojunction® &  o]FojZ  fF7] e L Ao A
cathode materialell w& oFFA ol Ao]lE  EAESTE  LiF/AlR

Ag/Ca/AgE WW&AS Wl LiF/AIY B$7F 2 obgAde] wojyton
olg]dt zlolel fdole R3] wWE Ao]2 Ag/Ca/AgES cathode®
A3 7o RoF 509 A3 3 405% (175Q0A 834Q =) Z7}8ko]
LiF/AlZ cathode® AF&-3F 74991 22% (165Q14 201Q ) |3 o
2 RgE RAgFAY. o2 <3 Ag/Ca/Ag cathode®}  LiF/Al
cathode®] FF$} Jogkel WA Aol7p Astdch AHom
LiF/Al cathodex= ®&©°] 036% (242%°14 2.04% %) ZA3hdl nH]a
Ag/Ca/Ag cathodet &&0°] 158% (238%°A 0.80%=%) #Aadte =
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