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Figure S1: Photoelectron spectra of LiCoO, films prepared at various applied power.
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Figure S2: Representative (a) absorption spectra of LCO-60 and LCO-100 films. (b)
XRD pattern of the sputtering made LiCoO, films (the thickness of the
films for absorption and XRD are 18 nm and 1 pm, respectively).



Figure S3: SEM images of the perovskite films deposited on LiCoO, prepared from

various sputtering powers.
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Figure S4: Absorption (a) and photo luminescence spectra of MAPDI; films deposited

on LiCoO, prepared from various sputtering powers.



15

5- I | |
S 170 175 180 185 190 1

16
PCE (%)
Figure S5: The histograms of the efficiency of the best performance inverted PSCs
(total number of the cells: 32)
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Figure S6: 1-V curve of the ITO/PEDOT:PSS/LiCoO,/Au hole only device.



Figure S7: Water contact angle of LiCoO, (LCO-100) films (a) before (b) after
UV/ozene treatment.
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Figure S8: The histograms of the efficiency of the best performance inverted

perovskite sub-modules (total numver of the sub-modules: 35)
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Applicant-
Name: Research Center for New Generation Photovoltaics, National Central University, Taiwan
Address: Mo, 300, Zhongda Bd., Zhonghi District, Taoyuan City 32001, Talwan (R.OUC}
Date of Application: Agpril B, 2016
Evaluated Samphe-
Sample Mame and ARDPY identification: RCNPY-Perovskite-0-10 and 20160421-51
Manufacturer: Research Center for New Generation Fhotovoltaics
Date of Receipt and Sample Type: April 21, 2016 and Peraovikite Solar Mini-module
Dates of PV Efficiency Evaluation: Apeil 21, 3016~ April 23, 2016
PV Efficiency Evaluation Methods and Conditions-
I Mleasurement Method: (EC 60504-1
Reference Solar Spectral Irradiance: 1EC G0904-3 (Ed. 2) AM 1.5 Glabal
Irradiance Source: Steady-State Solar Simulator [HFSS) A8A-Class Confarms to 1EC 60904-9
Sample Tempemture: 25+ 1°C
Spectral Irradiagnce and Temperaturne Correction Method: 1EC 60891
Traceability of PV Efficiency Evaluation-
Reference Cell identification:  AROPY-RC-4 [Secondary Reference Cell)
Calibration Date and Expiration Date: Nowember 13, 2014 and Nowvember 13, 2017
Calibration Traceability: 115-53-01E {Mo. 0910-6) (Primary Reference Cell) Calibrated by AIST, Japan
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Figure S9. The report of the efficiency verification of the inverted perovskite solar

sub-module.
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Figure S10. The pattern designed for the inverted perovskite solar sub-module.



