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Table S1. Comparison of CsPbBrs PSCs with graphene materials and QDs.

Device structure PCE/(%) Ref.
FTO/c-TiO2/m-TiO2/CsPbyxAgxBrs/carbon 6.92% S1
FTO/c-TiO2/m-TiO2/CsPbBrs: g-CsNa/carbon 8.00% S2
FTO/TiO2/CsPbBrs/carbon 5.44% S3
FTO/TiO2/CsPbBrs-CsPh.Brs/Spiro-OMeTAD/Ag 8.34% S4
FTO/c-TiO2/m-TiO2/CsPbBrs/MoS; QDs/carbon 6.80% S5
FTO/c-TiO2/m-TiO2/CsPbBrs/BHJ/carbon 8.94% S6
FTO/ZnO/CsPbBr;—CsPh,Brs/PCBM/Ag 6.81% S7
FTO/c-TiO,/CsPbBra/spiro-MeOTAD/Au 8.65 S8
FTO/a-Nb20s/CsPbBrs/CuPC/carbon 5.74 S9
FTO/c-TiO,/CsPbBra/carbon 7.81 S10
FTO/c-TiO2/CsPbBra/buffer layer/P3HT/Au 7.90 S11
FTO/TiO2/CsPhg.998C00.002Bra/Spiro-OMeTAD/Au 8.57 S12
FTO/Sr-TiO2/CsPbBrs/Carbon 7.22 S13
FTO/c-TiO2/m-TiO2/InBrz:CsPbBra/carbon 6.48 S14
FTO/SnO,/CsPbBrs@Cs4PbBres/carbon 9.02 S15
FTO/c-TiO2/m-TiO2/GOQDs/CsPbBrs/carbon 9.16 This work
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Figure S1. Cross section SEM images of perovskite film (a) without GOQDs
and (b) with GOQDs.
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Figure S2. TRPL spectra of the PSCs with and without GOQDs.

Table S2. TRPL key parameters of the PSC with and without GOQDs

PSC devices tlns)  fU(%)  t2(ns)  f2/(%) /T(";‘]‘;)e
Pristine 0.27 93.62 4.20 6.38 4.29
PSC with GOQDs ~ 0.29 86.17 2.55 13.83 1.79

Table S3. Hall Effect parameters of the CsPbBrs film with and without GOQDs

, Resistivity Bulk concentration - N jled

PSC devices /(Q-cm) Iem?) Mobility/(cm#V-1s)
Pristine 2.48x10° 2.45x101° 9.65
PSC with 7.13x102 5.48x101 15.97
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Figure S3. XRD patterns of the PSCs with and without GOQDs.
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Figure S4. PL spectra of TiO films with and without GOQDs.

Table S4. Hall Effect parameters of the TiO> film with and without GOQDs.

- Resistivity Bulk concentration Mobility
02 film /(Q-cm) J(cm3) /(cm2V-ish)
Pristine TIOz 4 46x10° 2.07x10% 66
film
0 film 1.04 9.01x10% 67

with GOQDs
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Figure S5 (a) The absorption spectrum of TiO> electron transport layer with GOQDs
and its corresponding Tauc plot (Inset). (b) The UPS characterization of TiO electron
transport layer with GOQDs.
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Figure S6. XRD patterns of the PSCs with GOQDs freshly made and after storing in
atmosphere for 8 days.



