
 
 

 

 

Supplementary Materials for: 

Enhanced Photodetection Range from Visible to Shortwave  
Infrared Light by ReSe2/MoTe2 van der Waals Heterostructure 
Zhitao Lin 1,†, Wenbiao Zhu 2,†, Yonghong Zeng 2, Yiqing Shu 1, Haiguo Hu 2, Weicheng Chen 3 and Jianqing Li 1,* 

1 School of computer science and engineering, Macau University of Science and Technology,  
Avenida Wai Long, Taipa, Macao 999078, China; 1809853gii30001@student.must.edu.mo (Z.L.);  
1909853yii30001@student.must.edu.mo (Y.S.) 

2 Institute of Microscale Optoelectronics, Collaborative Innovation Centre for Optoelectronic Science & 
Technology, Key Laboratory of Optoelectronic Devices and Systems of Ministry of Education and  
Guangdong Province, College of Physics and Optoelectronic Engineering, Shenzhen Key Laboratory of  
Micro-Nano Photonic Information Technology, Guangdong Laboratory of Artificial Intelligence and Digital 
Economy (SZ), Shenzhen University, Shenzhen 518060, China; 1910454024@email.szu.edu.cn (W.Z.); 
zengyonghong777@163.com (Y.Z.); huhaiguo916@163.com (H.H.) 

3 Guangdong-HongKong-Macao Joint Laboratory for Intelligent Micro-Nano Optoelectronic Technology, 
Foshan University, Foshan 528225, China; chenwch@fosu.edu.cn 

* Correspondence: jqli@must.edu.mo 
† These authors contributed equally to this work. 

 
 

 
Figure S1. I-V characteristics of the individual (a) ReSe2 nanosheets and (b) MoTe2 nanosheets un-
der dark and red light illumination. 

  
Figure S2. Ids-Vg curves of the single MoTe2 (a) and ReSe2 (b) nanosheets FET. 
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Figure S3. (a) Time-dependent photoresponse of the ReSe2/MoTe2 heterojunction under varied 
light intensities (1064 nm, Vds =1 V), (b) The photocurrent as functions of light intensity under 1064 
nm incident light (Vds=±1 V). 
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Figure S4. I−V curves of the photodetector under light illumination with different wavelengths. 
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Figure S5. Extracted open-circuit voltage (Voc, left axis) and short-circuit current (Isc, right axis) as 
functions of light intensity under different wavelengths of 405 nm (a), 532 nm (b), 655 nm (c), and 
808 nm (d). 

 
Figure S6. (a–b) Time-dependent photoresponse of the ReSe2/MoTe2 heterojunction under various 
wavelengths from visible to shortwave infrared (Vds=-1 V and Vg=0 V). Measurements were carried 
out in the atmosphere at room temperature. 
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Figure S7. (a) Logarithmic plot of the photocurrent as functions of light intensity under 1550 nm 
incident light. (b) The photocurrent as functions of light intensity under 2000 nm incident light. 

 
Figure S8. Responsivity and specific detectivity of the ReSe2/MoTe2 heterojunction photodetector 
as functions of light intensity under different wavelengths of (a) 405 nm, (b) 532 nm, (c) 655 nm, (d) 
808 nm, (e) 1550 nm, (f) 2000 nm. 
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Table S1. Key parameter comparison list of ReSe2/MoTe2 heterojunction photodetector. 

Structure 
Thickness 

(nm) 
Wavelength 

(nm) 
Responsivity 

(A/W) 
Detectivity 

(Jones) 

Rise/Fall 
time 
(ms) 

Ref 

ReSe2/MoTe2 15.1/8.4 405-2000 1.05 6.66×1011 5.6/4.2 
This 
work 

ReS2/ReSe2 64/48 400-550 2.1×102 NA 400 [1] 
ReSe2/MoS2 60/7 633 6.75 NA NA [2] 
InSe/ReSe2 10.7/2.9 300-980 53.29 4.70×1011 0.36/0.39 [3] 
WSe2/ReSe2 6/50 405-980 0.57 NA NA [4] 

BP/ReSe2 5.9/6.5 405-633 0.44 NA 18.0/20.2 [5] 
BP/h-BN/ReSe2 5.8/0.91/10 532 0.012 28.9×1012 NA [6] 

GeSe/ReSe2 7/9 405-1550 2.89×105 4.91×1013 
0.016/ 
0.02 

[7] 

ReS2/ReSe2 6.5/5.5 350-980 126.56 1.76×1011 
0.006/ 
0.0089 

[8] 

ReSe2/WSe2 12/25 520 0.28 1.1×1012 NA [9] 
MoTe2/ReSe2 5.5/5 455-980 5.6×102 8.1×1013 NA [10] 

Gr/ReSe2/Gr 14.5 220-1064 1.5×107 NA 
5420/ 
2980 

[11] 
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