Cumulative effect of spectral downshifting, anti-reflection and space charge region formation in enhancing the spectral response of Self-powered Silicon photodetector on sensitisation with CdZnS/ZnS Core-shell Quantum dots
Kumaar Swamy Reddy Bapathi abc, Mostafa F. Abdelbar cd, Wipakorn Jevasuwan c, 
Pramod H Borse b, Sushmee Badhulika a*  and Naoki Fukata c*
a Department of Electrical Engineering, Indian Institute of Technology Hyderabad, Kandi, Sangareddy, Hyderabad
b Centre for Solar Energy Materials, International Advanced Research Centre for Powder
Metallurgy & New Materials, Balapur, Hyderabad
c Research Centre for Materials Nanoarchitectonics, National Institute for Materials Science, Tsukuba, Japan
d Institute of Nanoscience & Nanotechnology, Kafrelsheikh University, 33516 Kafrelsheikh, Egypt


[image: ]
Figure S1. Quantum dots particle size distribution
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Figure S2. EDS spectrum of CdZnS/ZnS core-shell quantum dots.
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Figure S3. CdZnS/ZnS quantum dots under a) Ambient light and b) UV illumination
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Figure S4. SEM images of Pristine Silicon and CdZnS/ZnS QD films deposited films deposited on Silicon. a) Pristine Silcon b) 1 Layer QDs, c) 2 Layer QDs, d) 3 Layer QDs, e) 4 Layer QDs and f) 5 Layer QDs.
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 Figure S5. Temporal response of the detector under varied light intensities (0.1 – 2 mW/cm2 a) 300 nm, b) 600 nm, and c) 820 nm
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Figure S6. I-V characteristics of Control Si devices with a) Ti-Ag and b) Ag electrodes
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Figure S7. Photocyclic stability of CdZnS/ZnS QD- Si photodetector under a) 320 nm, b) 600 nm and, c) 900 nm


	Materials
	Synthesis/ Fabrication technique
	Architecture
	Spectral Response
	Bias
	Responsivity
	Rise Time
	Detectivity
	Ref

	PbSe QDs
	Hot Injection and Spin Coating
	Au-(Si - ZnO-PbSe QD)-Au
	808 nm
	1V
	100 mA/W
	340 ms
	1.86 × 1011 Jones
	1

	SiNWs-Carbon QDs
	Electrochemical Etching and Spin coating
	In/Ga – (n-SiNW – Carob QDs) - Au
	300-1100 nm
	0V
	350 mA/W
	20 µs
	3.79 × 109
	2

	Si- Carbon QDs
	Hydrothermal and Drop coating
	Al/Si/C-QDs/Ag
	352—850 nm
	0V
	9.4 mA/W
	10 µs
	5.9 × 1012
	3

	MoS2-CuInS2 QDs-AuNPs
	Hot injection and spin coating
	Au- ( MoS2-CuInS2-AuNPs) -Au
	405 – 635 nm
	4V
	16.65 mA/W
	5s
	2.2 x 1012
	4

	SWCNT-PbSQDs-MAPbX3
	Hot injection and dip coating
	ITO –( SWCNT-PbSQDs-MAPbX3)- ITO
	30-1500 nm
	1V
	500 mA/W
	250 µs
	1.4 × 1011 Jones
	5

	MXene/CsPbBr3
	Hot injection and spin coating
	Au - ( MXene/CsPbBr3) - Au
	300-550 nm
	1V
	0.1 mA/W
	48.2 ms
	108
	6

	AgAuSe QDs

	Hot injection and spin coating
	Au – AgAuSe-Au
	808 nm
	0V
	0.35 mA/W
	3.1 s
	1.55 × 1010 Jones
	7

	CsPbBr3 (SbBr3)
	Hydrothermal and Drop coating
	FTO-CsPbBr3-Al
	405 nm
	0V
	0.048 mA/W
	98 ms
	No data
	8

	Si-PbS QDs

	Hot injection and spin coating
	Ti/Pt/Au-P-Si-SiNx-(PbS-TBAI)-ITO
	1064 nm
	0V
	250 mA/W
	20 µs
	7.74 × 1010
	9

	Si  - CdZnS/ZnS core-shell QDs
	Hydrothermal and Drop coating
	Ti/Ag – Si – CdZnS/ZnS - Ag
	300- 1100 nm
	0V
	350 mA/W
	82 ms
	2.89 x 1012
	This Work



Table S1. Comparison of our fabricated CdZnS/ZnS QD-Si device with other QD based detectors.
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