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S1. AFM image of BUBD-1 on SiO,/Si
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Figure S1. AFM image of BUBD-1 on SiO,/Si substrate.

S2. PL of BUBD-1 on different substrates
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Figure S2. Photoluminescence spectra of BUBD-1 (~30 nm) measured at two
locations, on graphene (red point, as optical microscopy image in inset) and on SiO,
substrate (black point). Scale bar, 20 um. The PL from BUBD-1 on graphene is much
stronger, indicating a better crystalline structure.

S3. Transfer curves and shifts of Dirac point

Figure S3a shows the resistance of hybrid device as a function of gate voltage under

illumination (405 nm). For this device, illumination causes the Dirac point to shift to
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higher values of Vg, indicating that photogenerated holes in BUBD-1 are transferred

into graphene. Figure S3b summarized the shifts of Vp, as a function of power density.
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Figure S3. (a) Resistance as a function of gate voltage for the graphene/BUBD-1
phototransistor under various optical powers (405 nm laser). (b) Illumination-
dependent shift of Vp. Inset shows the optical image of graphene/BUBD-1 hybrid

device. Scale bars: 20 um.

S4. Effect of the gate voltage on photoresponsivity
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Figure S4. Photoresponsivities as a function of gate voltage under different power

(405 nm laser).

SS. Schematic diagram of test temporal responses setup
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Figure S5. The schematic diagram of test circuit setup employing a high frequency

oscilloscope.

S6. EQE of the hybrid device for different irradiation

EQE (%)

0.1F

001 ]

295 nm 375nm 405 nm 532 nm 658 nm

Figure S6. EQE of the device for different photon irradiation (~ 1 nW).

S7. AFM images of BUBD-1 on CVD graphene
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Figure S7. AFM images of BUBD-1 on CVD graphene measured random six

positions.
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S8. Photoresponse of CVD graphene/BUBD-1 device
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Figure S8. Optical microscopy image of the CVD graphene/BUBD-1. (b) Transfer
characteristics of the device under dark and illumination. (¢) The photocurrent
response of the device at V=20 V. (¢) The photocurrent response of the device at

VG:3O V.
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