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Figure SI.1. a) Optical images of pattered SLG. The length of SLG is 500, 200, and 100 pm
in first row from top to bottom, respectively, and 50, 20, and 10 um in second row, from top to
bottom, respectively, and 5 um in third row and the width of all SLG channel is 100 um. b)
Optical images of patterned PbS CQDs on patterned SLG.



Gr/QD photodetection mechanism
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Figure SI.2. Light is absorbed by QDs generating photocarriers, followed by charge separation.
In the specific case of Gr and PbS-QDs, due to band alignment and interface built-in potential,
electrons stay in the QDs while holes are transferred to graphene. The transferred holes change
the graphene (p-type) conductivity while the electrons generate a photogating effect.
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Figure SI. 3. The resistance of various lengths SLG before and after lithography process.
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Figure S1.4 Photoresponse: PGPL before and after lithography. These results clearly show the
use of lithography without the PGPL result in significant degradation of the photoresponse.

Adding the PGPL with the top graphene layer after the lithography does not show any
significant enhancement since the QD ligands are already damaged.
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Figure SI.5. The 60-seconds time traces show the stability of the photoresponse.



Figure SI.6. Calculation of detectivity at incident light power of 1.6x10-8 mW at

40, 10 and 2 Hz.
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UV/Vis before and after

ligand exchange.
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Figure SI.7 UV/Vis absorption and photocurrent before and after ligand exchange from oleic
acid (OA) to TBAI. Ligand exchange is crucial to facilitate the charge transport along the QD
film and therefore the charge collection by the SLG. The ligand exchange induces a red-shift
in the absorption. However, the photocurrent is drastically improved after the ligand exchange,
showing the importance of the surface ligands ligand exchange.



