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Fig. S1. FESEM images of (a)as-deposited, (b) 100 oC, (c) 150 oC, (d) 200 oC, and (e ) 250 oC 

annealed films at 100 nm scale.

Fig. S2. EDS spectra of (a)as-deposited, (b) 100 oC, (c) 150 oC, (d) 200 oC films.



Table S1. Elemental Ag, S, In and Se atomic percentages for different of the Ag2S/In2Se3 films. 

Table S2. Comparison data of photodetection parameters of other 2D/InSe2 studies.

Photodetector

materials

Wavelength

(nm)

Responsivity

(R) (AW-1)

Detectivity 

(D*) (Jones)

Refs.

In2Se3 450 137 1010 1

InSe 700 10-2 1010 2

WS/InSe 520 0.061 1011 3

WSe2/In2Se3 980 2.21 1010 4

-In2Se3/Si 850 6.4 1010 5

In2Se3 405 40 1011 6

Ag2S/In2Se3 400-700 (Vis) 5.03 × 10-2 7.32 × 109 This work

Sample Asp 100 °C 150 °C 200 °C 250 °C

Element At. %

Ag 15.08 15.26 16.42 15.33 14.52

S 14.06 13.59 12.72 14.80 13.68

In 30.04 31.16 30.37 31.13 30.72

Se 40.82 40 40.49 38.74 41.08

Total 100.00 100.00 100.00 100.00 100.00



Fig. S3. Bandgap calculation of (a)as-deposited, (b) 100 oC, (c) 150 oC, (d) 200 oC, and (e) 250 
oC annealed films. 



Fig. S4. I-V plots of both dark and light conditions for (a) as-deposited, (b) 100 oC, (c) 150 oC, 

(d) 200 oC, and (e) 250 oC annealed films.

-10 -5 0 5 10

-400

-300

-200

-100

0

100

200

300  Light
 Dark

(e) 250 C

C
ur

re
nt

 (
A

)

Voltage (V)

-10 -5 0 5 10
-150

-100

-50

0

50

100

150
 Light
 Dark

(b) 100 C

Voltage (V)

C
ur

re
nt

 (n
A

)

-10 -5 0 5 10

-20

-10

0

10

20  Light
 Dark

(a) ASP

Voltage (V)

C
ur

re
nt

 (n
A

)

-10 -5 0 5 10

-150

-100

-50

0

50

100

150

200
 Light
 Dark

Voltage (V)

C
ur

re
nt

 (n
A

)

(c) 150 C

-10 -5 0 5 10
-4
-3
-2
-1
0
1
2
3
4  Light

 Dark
(d) 200 C

C
ur

re
nt

 (
A

)

Voltage (V)



 

Fig. S5. I~T Stability plot of (a) 150 oC, (b) 200 oC, and (c)250 °C annealed Ag2S/In2Se3 thin 

film.

0 600 1200 1800 2400 3000 3600
0.0

0.1

0.2

0.3

0.4

0.5

0.6
 250 C 

C
ur

re
nt

 (
A

)

Time (Sec)

(c)

0 600 1200 1800 2400 3000 3600

0.9

1.0

1.1

1.2

C
ur

re
nt

 n
A


Time (Sec)

 150 C (a)

0 600 1200 1800 2400 3000 3600
1.12

1.14

1.16

1.18

1.20

1.22

1.24
 200 C (b)

Time (Sec)

C
ur

re
nt

 n
A




Reference:

(1) W. Huang, L. Gan, H. Yang, N. Zhou, R. Wang, W. Wu, H. Li, Y. Ma, H. Zeng, T. Zhai, 

Controlled synthesis of ultrathin 2D β‐In2S3 with broadband photoresponse by chemical vapor 

deposition. Adv. Funct. Mater., 27, 2017, 1702448.

(2) H. Wen, Z. Pu, H. Zhao, J. Wang, J. Liu, S. Wang, S. Qiao, ε-InSe-based heterojunction 

photodetector and its performance modulation by growth pressure. Appl. Surf. Sci., 679, 2025, 

161237.

(3) J. Chen, Z. Zhang, Y. Ma, J. Feng, X. Xie, X. Wang, A. Jian, Y. Li, Z. Li, H. Guo, Y. Zhu, 

High-performance self-powered ultraviolet to near-infrared photodetector based on WS2/InSe 

van der Waals heterostructure. Nano Res., 16, 2023, 7851-7857.

(4) Jin, H.J., Park, C., Lee, K.J., Shin, G.H. and Choi, S.Y., Ultrasensitive WSe2/α‐In2Se3 NIR 

photodetector based on ferroelectric gating effect. Adv. Mater. Technol., 6, 2021, 2100494.

(5) Guo, H., Xia, Y., Yu, Y., Zhou, R., Niu, H., Mao, X., Wan, L. and Xu, J., High-speed and 

broadband spectral photodetectors based on β-In2Se3/Si heterojunction. Mater. Sci. Semicond. 

Process., 138, 2022, 106304.

(6) A. Pelella, K. Intonti, L. Viscardi, O. Durante, D. Capista, M. Passacantando, F. Giubileo, 

P. Romano, M.A.S. Alshehri, M.S.G. Alghamdi, M.F. Craciun, Two-dimensional α-In2Se3 

field effect transistor for wide-band photodetection and non-volatile memory. J. Phys. Chem. 

Solids, 183, 2023, 111653.


