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Table S1 Summary of major performance of devices with or without hole transport layer

Cell configuration PCE (%) Jsc (mA/em?)  Voc (V) FF

ITO/a-IGZO/CsPbl, ,Br; 3/C 9.07 13.60 1.23 0.54

ITO/a-IGZO/CsPbl, ,Br 3/Spiro- 9.29 12.41 1.25 0.60
OMeTAD/Au

Table S2 Summary of major performance of carbon-based devices in recent years
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Cell configuration PCE (%) Jsc (mA/cm?) Voc (V)  FF Ref.
ITO/a-1GZO/CsPbl, ,Br, 3/C 9.07 13.6 1.23 0.54 This work
FTO/c-TiO,/CsPbIBr,/C 8.10 10.99 1.27 0.58 !
FTO/c-TiO,/CsPbIBr,/C 6.55 9.11 1.14 0.63 2
FTO/c-TiO,/CsPbIBr,/C 7.46 10.7 1.26 0.55 3
FTO/c-TiO,/CsPbIBr,/C 8.60 11.17 1.28 0.60 4
FTO/c-TiO,/m-TiO,/CsPbIBr,/C 8.25 - - - 3
FTO/c-TiO»/m-TiO,/CsPbIBr,/C 6.14 - - - 6
FTO/c-Ti0,/CsPbIBr,/CuPc/C 8.76 10.4 1.29 0.65 7
FTO/c-TiO,/CsPbIBr,/CuPc/C 7.41 9.32 1.15 0.69 8
FTO/c-TiO,(CsBr)/CsPbIBr,/C 10.71 11.8 1.26 0.72 0
FTO/SnO,/CsPbIBr,/C 4.36 8.56 0.99 0.54 10
ITO/SnO,/CsPbIBr,/C 4.73 7.55 1.07 0.58 1

ITO/SnO,(SnCl,)/CsPbIBr,/C 7.00 8.50 1.23 0.67 1
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Figure S1. (a) A-IGZO thin film field effect transistor device structure diagram. (b) Ips'?-Vgs curve of
a-IGZO thin films with different annealing temperature. The illustration shows the value of the slope of
the fitting curve.

A-IGZO thin films with different annealing temperatures can be used as active layers of thin film
field effect transistors and the relative field effect carrier mobility of a-IGZO thin films can be
characterized by drawing Ips!?-V s diagrams. The device structure diagram is shown in Figure S1(a),
according to formula 1, the field effect mobility of the film is proportional to the square of the slope of

the Ipg'2-Vgs curve.
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Figure S2. J-V curve (a) and EQE spectra and the corresponding integrated current densities (b) of
the device with structure of ITO/a-IGZO (350 °C)/CsPbl, ,Br; s/Spiro-OMeTAD/Au
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Figure S3. J-V curve (a) and EQE spectra and the corresponding integrated current densities (b) of

the device with structure of ITO/a-IGZO (450 °C)/CsPbl, ,Br; g/Carbon
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Figure S4. J-V curve (a) and EQE spectra and the corresponding integrated current densities (b) of

the device with structure of ITO/a-IGZO (250 °C)/CsPbl, ,Br; g/Carbon
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