Supplementary Information (Sl) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2026

Supporting Information

Ligand-Directed Growth Control for High-Performance Short-Wave Infrared

Quantum Dot Photodetectors

Yihan Song,"*# Youming Chen,'** Yiwen Li,>* Qian Chen,"?> Andong Zhong,*°
Haibo Zhu,! Yihong Tang,' Fan Fang,' Junjie Hao,* Haodong Tang,* Jiaji Cheng,?
Yong Xia,>* Lin Song,>* Wei Chen*

!College of Engineering Physics, and Center for Intense Laser Application
Technology, Shenzhen Technology University, Shenzhen 518118, China, E-mail:

chenwei@sztu.edu.cn

?School of Materials Science and Engineering, Hubei University 430062, China, E-

mail; yiwenli@hubu.edu.cn

3State Key Laboratory of Flexible Electronics (LOFE) & Institute of Flexible
Electronics (IFE), Northwestern Polytechnical University, 127 West Youyi Road,

Xi’an 710072, China, E-mail: iamlsong@nwpu.edu.cn

“College of Integrated Circuits and Optoelectronic Chips, Shenzhen Technology
University, Shenzhen 518118, China

3School of Information Engineering, Nanchang University, Nanchang, 330031, China,

E-mail: xiayong@ncu.edu.cn



mailto:chenwei@sztu.edu.cn
mailto:yiwenli@hubu.edu.cn
mailto:iamlsong@nwpu.edu.cn
mailto:xiayong@ncu.edu.cn

control
—1:15
2:15
3:15
—4:15
—5:15

PL intensity (a.u.)

1200 1400 1600
Wavelength (nm)

Fig. S1 PL spectra of the QDs in octane (in the same condition).
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Fig. S2 FTIR spectra of (a) the control QD solid and (b) the optimized QD solid.
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Fig. S3 Photographs of QDs in solutions during the SPLE process (a-c) the control
QD solid and (d-g) the optimized QD solid.



Fig. S4 Photographs of (a) the control QD solid and (b) the optimized QD solid.
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Fig. S5 SEM images of (a) the control QD solid and (b) the optimized QD solid.
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Fig. S6 (a) PL spectra and (b) TRPL data and fitting curves of the QD solids.



Table S1 TRPL fitting parameters

T1 (ns) Al T1 (ns) Az TavG (ns)

control 0.39 0.76 20.82 0.08 17.55

optimized 0.52 0.53 24.64 0.12 22.89
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Fig. S7 Ultraviolet photoelectron spectroscopy (UPS) analysis of the QD solids (a-b):
control QD solids, (c-d) optimized QD solids.
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Fig. S8 Equivalent circuit for the EIS analysis.



Table S2 EIS fitting parameters

device Rs (©) Rrec (Q) C (uF)

control 137.10 1.00 x 10° 1.95 x 10

optimized 52.16 2.62 x 10° 1.93 x 10
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Fig. S9 Fitting curves of the dark J-V curves of the control device.



Table S3 J-V fitting parameters.

J (nA/cm?) Jo JnOhm Jomm

control 20 752 623

optimized 9 377 238
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Fig. S10 Noise spectra densities of the devices under (a) bias =0 V and (b) bias = -0.1
V.



