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Development of Perovskite Solar Cells for Practical Use (Panasonic Corporation) O Yukihiro
Kaneko, Hiroshi Higuchi, Takashi Nishihara, Teruaki Yamamoto, Taisuke Matsui, and
Takayuki Negami

Recently, perovskite solar cells, which have a halide perovskite material as an absorber layer,
have received much attention. The theoretical power conversion efficiency of the halide
perovskite material reaches more than 20 %. Also, it has a great potential for the innovative
reduction of process cost, because a perovskite layer can be deposited by sol-gel process. We
undertake the development for practical use with realizing of stability and large-scale
prototyping.

To realize the long-term stability under practical condition is one of the big challenge to
overcome. We first revealed the degradation mechanism, then tried to synthesize a thermal-
stable perovskite material. We achieved 21.8% power conversion efficiency with incorporating
cesium and rubidium ions into perovskite absorber layers. In terms of stability, which is
considered as a major issue for practical use, we achieved 96% retention after 1000 h
temperature accelerated test at 85°C."?

Furthermore, we also focused on fabricating 20 cm sq. and 30 cm sq. modules.” Ink jet
process leads good uniformity in the module, keeping high power conversion efficiency. 30 cm
sq. module (active area: 804 cm?) was certificated as the world highest efficiency of 17.9%.*>
These results show great feasibility for practical use of perovskite solar cells.

A part of this presentation is based on results obtained from a project commissioned by the
New Energy and Industrial Technology Development Organization (NEDO).

Keywords . Perovskite Solar Cells; Rubidium, Cesium, Stability, Module

vwi&H7Xﬁ4%%E%ﬁ?énmﬁymA%%%%F&Lf%wtk%ﬁm
(LLF, "u7Ah A4 FKEER) NEHIN TS, a7 204 K&
MELORFOENT-E TR D 20% &2 2 5 IEF I wﬁ@%@%ﬁ#éﬂ&r&
KR COBM 7B AL VK AIRETH D & WV IFIE G, KEMOELE 2 2 |
ZRIEICIR T X D HEME N B 5, Fox X EEFIASICER L, a7 24 ~ KE
DSR2 HEE L T B,
—J7, FERRO XL ORI EEAETH 0T A4 N KEERTH D08, FEALL
%B%?Lfk%@%ﬁ&ﬁéamx%@E%hﬁ@f%éf&ﬁ ﬁﬁﬁ%ﬁ#
PALER ZHER L, Bt O Z2ENEN B2 BHigA TS, e 7 204 NEEMENC

Ew%ﬁ/f%ék/ﬁA WVED T AAF U EEN L, BT LIS 7% @%
FBLTHZ & C, BHNHE 21. 8% KB T 5 & L HIT, 85CTMEFERIS T 1000 FF

© The Chemical Society of Japan - S03-4am-01 -



S03-4am-01 AZ{b2a B101E5SE2 (2021)

M5 b 96% DOHERFRZER L, MAEOE WL EEH Lz, VY

S Bz, KEEEIZmT, 20em A A XY BEO30em YA ZDEY 2 — LAE
FUZLRV AT A v 7 Y=y NEIEEZ WD Z & T, RFRENE— M2 EZH L,
30cm £ (BH M & 804cem?) DE Y 2 — LTV T, 17. 9% & B S TRV A X7 Z AT
BOTHRREERDROBIAE2ED Z LTk Lz, 7

7235, T DREO—E I ENLAFSEBH R VE N R L — « BE R B RS (NEDO)
DEFREBOERBONT-bDOTH D,

- 25
o By b by gl n gt g g s oo & DY ~
£ L £
© 20 — — With Cs/Rb
.é —— With Cs %) 3 o
s \ \ E 15
5 . =
P Z
2 2
8 10 Voo s FOPCE 810 ¢
e (mV)  (mafem?) ) (%) €
E 5 WithCs 1100 236 076 201 \ ¥ 5
e
5 WithCs,Rb 1180 228 081 218 I 3
Qo - - - 0
0.0 02 0.4 06 08 1.0 0 05 1

Voltage (V) Voltage [V]

1) Cesium-containing triple cation perovskite solar cells: improved stability, reproducibility and high
efficiency, M.Saliba, T.Matsui. et al. Energy & Environmental Science 9 (6), p1989, (2016)

2) Incorporation of rubidium cations into perovskite solar cells improves photovoltaic performance,
M.Saliba, T.Matsui. et al. Science 354 (6309), p206, (2016)

3) 203mmx203mm largest sized highly efficient MAPDI; solar modules, H. Higuchi, T Negami, Jpn.
J. Appl. Phys. 57 08RE11 (2018)

4) Solar cell efficiency tables (Version 55), Martin A. Green, et. al., Prog. Photovol. Res. Appl. 2020;
28:3-5 (2020)

5) Champion Photovoltaic Module Efficiency Chart, NREL,

(https://www.nrel.gov/pv/module-efficiency.html)

© The Chemical Society of Japan - S03-4am-01 -



