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Fig. S1. (a,b) TEM-EDX profiles of the (a) V0.02Mo0.98S2 and (b) V0.05Mo0.95S2 monolayers. 

 

 
Fig. S2. XPS survey spectra of the (a) V0.09Mo0.91 and (b) pristine MoS2 monolayers. 

 

 
Fig. S3. Illustration of the A- and B-excitons of pristine MoS2 and V-doped MoS2. EA is the V 

introduced accept impurity state. 
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Fig. S4. The PL spectra of the V-doped MoS2 monolayers with different V composition. 

 

 

Fig. S5. Photoconductive properties of the V-doped MoS2 monolayer device under illumination by (a) 

450 and (b) 633 nm lasers. 
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Table S1. Comparison of performances of the photodetectors based on V-doped MoS2 monolayer and 

other similar CVD 2D materials. 

Materials 
Visible 

Laser 

Photorespon

sivity 
Detectivity 

Near-

Infrared 

Laser 

Photorespon

sivity 
Detectivity Reference 

MoS2 515 nm 
1.1 mA/W at 

1.5 V 
- - - - 44 

MoS2 632 nm 
15.6 A/W at 

3 V 
- - - - 45 

MoS2 532 nm 
8.4 mA/W at 

0.6 V 

1.74ⅹ1010 

Jones 
808 nm - - 47 

WSe2 550 nm 
0.171 A/W at 

2 V 
1012 Jones - - - 47 

GQDs/WSe2/

Si 
740 nm 

0.707 A/W at 

-3 V 

4.51ⅹ109 

Jones 
- - - 48 

MoS2/Graph

ene 
- - - 1550 nm 

1.3 A/W at -

3 V 
- 49 

SnS2/WSe2 520 nm 
108.7 mA/W 

at 5 V 

4.71ⅹ1010 

Jones 
- - - 50 

In2S3/MoS2 450 nm 
4.47 A/W at 

1 V 

1.07ⅹ109 

Jones 
830 nm 

3.2 mA/W at 

1.0 V 

3.02ⅹ106 

Jones 
51 

MoxRe1-xS2 405 nm 
4.3 mA/W at 

1 V 

4.8ⅹ106 

Jones 
- - - 52 

V-doped 

MoS2 

450 and 633 

nm 

0.23 and 

0.24 A/W at 

1 V 

6.59ⅹ108 

and 1.31ⅹ

109 Jones 

980 nm 
0.14 mA/W 

at 1 V 

1.07ⅹ106 

Jones 
This work 
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