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Perovskite solar cell with obliquely oriented 2D/3D heterostructure
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Perovskite solar cells are attracting attention as next-generation solar cells; however, their stability against
moisture remains an issue. Although 2D/3D heterostructure are expected to improve stability of solar cells,
horizontally oriented 2D perovskite inhibits charge transport, resulting in a decrease in power conversion efficiency.
In this study, orientation-controlled 2D perovskite in 2D/3D heterostructure improved the power conversion
efficiency of solar cells. Horizontally oriented 2D perovskite inhibited charge transport and decreased the power
conversion efficiency of solar cells, while obliquely oriented 2D perovskite realized efficient charge transport and
suppressed the decrease in power conversion efficiency. The enhanced stability of 2D/3D heterostructure solar cell
with obliquely oriented 2D perovskite indicates that orientation controlled 2D/3D heterostructure is effective for

stable and high-performance perovskite solar cell.
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Fig. 1 Schematic illustration of orientation control of

2D perovskite.
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Fig. 2 (a) PL spectra of 2D/3D heterostructure
fabricated with 50 mM of ODAI:2 solution
and MAPbIs. (b) Optical micrograph and PL

micrograph of heterostructures.

3. 2. 2REROTRAHA FOEEEEHE

] 3 (a)-(c)iZ (200)/(112) ELlf) MAPbI; & J2FE 2,
10, 50 mM @ ODAL ¥k 4 FIVWCTIERL L 72 2 kot
/3 ot ERE S O GIWAXS B4 /~T, BIE 2,
10 mM OSAMTIE Q. i) S &S H Nz BT 315
HAL, 2 WoXa T ABA FHMERELM T D Z &

W53 T, ODAL I 50 mM D44 Tl [EIHT
DIHIRIZAG B Av, O- Bl & &S F1n o [El47 5358
<Tlpotz, X-T, (200)/(112) EIf] MAPbI; % 1]
W RS TlE. ODAL JEEEICIRAFHET 2 kot
a7 AHA N OERE A ZEL) & e D Z M
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Fig. 3 GIWAXS images of heterostructure with ODAIs.
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ECER N7z 2 %ot /3 ReEERE BV T,
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Fig. 4 (a) Schematic illustration of lattice matching in
heterostructure. GIWAXS images of heterostructure

with (b) BDAL, (¢c) DMePDAL, (d) HDAI; solutions.
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Fig. 5 FV curves in reverse direction of the solar cells with (a)
horizontally oriented ODAPbL /MAPbIL:Br, and (b) obliquely
oriented ODAPblL; /MAPbIs. (© ODAL concentration
dependence of PCE of solar cells with obliquely oriented
ODAPbL; /MAPbIs. (d) The stability of solar cells with
ODAPbI/MAPDI; heterostructure.
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