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Figure S1. SEM image of graphene oxide layer on glass substrate.

ativecommons.org/licenses/by/4.0/).
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Figure S2. Schematic diagram of bilayer photodetector device containing (a) TiO2/MAPDIs (b)
GO/MAPbDI.
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Figure S3. Ultraviolet Photoelectron Spectroscopy (UPS) spectra for (a) TiO:, (b) Perovskite
(MAPBI) and (c) Graphene Oxide layer.
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Figure S4. Tauc’s plot of single layer (without GO) and trilayer (with GO) films derived from the

absorbance data.
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Figure S5. Responsivity of single layer (without GO) and trilayer (with GO) devices with increasing
voltage. The responsivity increases as the bias voltage increases. The trilayer device exhibit higher

responsivity.
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Figure S6. (a,b) On/Off switching results of bilayer devices (GO/MAPbIz and TiO2/MAPDbIs). Single
cycle with rise and decay time of (¢) GO/MAPbIs (d) TiO2/MAPDIs.

Table S1. Device results of all four devices for detailed comparison.

Device Dark Current (A) Light Current (A) Responsivity (A/W) On/off ratio Rise/decay (s)
D1 (MAPDI) 9.03 x 107! 419 %1078 0.69 464 1.15/0.78
D2 (GO/MAPbI5) 435x 1071 1.52 x 1077 2.54 3494 0.98/0.43
D3 (TiO2/MAPDI) 3.39 x107!! 1.11 x 107 1.86 3274 0.95/0.42
D4 (TiO2/GO/MAPDIs) 1.55 %1071 2.02 x 1077 3.38 13,031 0.45/0.33

Table S2. Stability parameters of Single and Trilayer device after 30 days in ambient environment.

Device Dark Current (A) Light Current (A) Responsivity (A/W) On/off ratio
D1 (MAPDI) 3.99 x 10710 418 x 1078 0.65 105
D4 (TiO2/GO/MAPbDI;) 2.84 x 1071 1.46 x 1077 2.43 5140

Table S3. Comparison of Single, Bilayer, and Trilayer photodetector device parameters previously
reported with current study.

Wavelength . .
Structure (nm)/Illumination Dark On/fo R (A/W) Rlse/‘Decay Active ;&rea Ref.
Power Current (A) ratio Time (num*)
MAPDI;3 550/2.7x 103 mW  1.67x10° 4.89 0.027 1.2/0.2s 10,000 x 15,000 [1]
MAPDBI3 532/100 mW 1.0 x 1077 - 0.1 70/150 ps - [2]
PCBM/MAPDI; 365/2 mW 10-7 3000 0.18 123/180 ms - [3]
0.0107 50/100 ms
365/0.5 6
_ 0.0255 40/140 ms 330,000
9 5
PDPP3T/MAPDI; 650/0.5 84.5x10 15 0.0055 30/150 ms [4]

937/0.5 33
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780/0.32 <4000 1.6
Single Crystal MAPDI; 780/0.05 4x10°8 <1000 2.531 - 85,000 [5]
405/0.05 <500 0.181
Nanocrystals CsPbls 405/1.38 ~1x10° 100,000 0.31 24/29 ms 3 x 7800 [6]
MAPDI3/graphene 520/2 ~0.5x 1073 <1.5 180 0.087/0.54 s 50 x 1000 [7]
CH3NH3I3I<]gl§:‘phene/ Au 532/0.014 88x104 <2 21x103 1510s  40x20000  [8]
Graphene/Psk/Graphene 452/2.1 25x10° 2.6x10°  0.022 - - [9]
MAPDIBro/Graphene 405/1.052 nW 5.5%x1073 ~1.2 6 x 10° 0.12/0.75 s - [10]
NWs MAPbIs/graphene 633/6.5 x 107 ~2.7 x 1077 ~1.2 2.6 x 10° 55/75 s 10 x 10 [11]
520/6 ~10,000 ~2120
MAPbDI3/MoS:2 655/6 ~1.5%x107°  ~6000 ~824 6.17/4.5 s 5x5 [12]
785/6 ~1000 ~102
MAPDI;/WS2 505/0.5 ~10710 ~3 x 10° 2.4 2.7/7.5 ms 10 x 2000 [13]
MAPbBr;/EA/TiO2 White/0.5 1.51 x 107" 2700 0.13 0.49/1.17 s 30 x 2000 [14]
GQDs/MAPDI; 405/1.6 4.5x107 - 12 140/160 ms - [15]
This Work White/0.1 ~1.55x107"" 1.3 x 10* 3.38 0.45/0.33 s 30 x 2000 -
Note: Psk here represents the perovskite.
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