[cewr
X Polymorphic control of Zinc Phthalocyanine
_f_ﬁ)_l_‘ Organic Photovoltaic Cell

Zhiping Wang, Tetsuhiko Miyadera, Yosei Shibata, Toshihiro Yamanari,
Koji Matsubara and Yu;ji Yoshida
Research Center for Photovoltaic Technologies,
National Institute of Advanced Industrial Science and Technology (AIST)

INTRODUC EXPERIME
HRegrals Crystal control
Acceptor A A .
(n-type) » m-stacking orientation SICP
« Direction of charge transport 60
Donor + Light absorption ZnPc
(p-type) > Crystallinity BP2T
Transparent « Exciton diffusion length PEDOT:PSS
electrode ) + Charge transport (CT) ITO
& phase B phase » Morphology (domain, boundary)
(metastable) oy, S + CT &Charge separation Why BP2T?
/7 { sah \\" » Polymorphism (crystal phase) > Self-organization (rod-like molecule);
% § « Impact on OPV cell is limited. »Excellent crystallization under R.T.;
S 38 4104 > Suitable energy level;
2894 29A o : e o) PAVES
Small-spherical crystallite Long-needle crystallite >ngh Canicy mOblhty' 102 em?Vs'! (1.
RESULTS&DISCUSSION
X-ray diffraction (XRD) J -V characteristics IPCE
7.10 50
——ITOPP/BP2T | 2 T C60 ——BareITO
—— ITOPP BT B-phase - —— ITO/BP2T —— ITO/BP2T
ITO/BP2T S 7.00F+ -phase . E 0 ——ITO/PP 40 —— ITO/PP
= —— Bare ITO 5 . S —— ITO/PP/BP2T FTOPP/BP2T]
3 Zoeos] 2.l 3] ZnPc
< 600 z S
% -E-G.BS F om § al § 20
E W ga-ao u :ph§§e- ---------- - ---------- E ) /\/-\’
8 10
\.JW 36'75 [ § -sw
ool | T 8 S R
5 10 15 20 25 30 35 40 45 50 ITO  ITO/BP2T ITO/PP ITOPP/BP2T  -02 0.0 0.2 04 06 300 400 500 600 700 800 900 1000
2theta (Degree) Samples Voltage (V) ‘Wavelength (nm)
Cells PCE (%) Jsc (mA/cm?) Voc (V) FF
> Peaks shift from o to p-phase with BP2T buffer layer. Bare ITO 1.73 581 052 057
L. . . ITO/BP2T 1.82 6.03 0.52 0.58
» Better crystallinity with both BP2T and PEDOT:PSS. TO/PP 107 537 055 0.36
ITO/PP/BP2T 244 6.68 0.57 0.64
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Stable B -phase allows:
> Better exciton transport (Longer exciton diffusion length)
— > Better charge transport (higher carrier mobility with less traps and
— recombination);
0 150m 0 15nm > larger ZnPc/C60 interface area (higher exciton dissociation rate).
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