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In this work the characterization of MIS structures In/Al2O3/InSb and In/SiOx/anodic ox-
ide/InSb were carried out. The A2O3 dielectric layer were deposited by atomic layer deposi-
tion (ALD) method. For second sample we applied combination of dielectrics which include 
anodic oxide film and SiOx layer deposited by resistive evaporation method. For both struc-
tures we mapped fixed charge and interface trap level over 2 inch InSb wafers. The average 
value of fixed charge level, NF, for MIS-structures In/Al2O3/InSb and In/SiOx/anodic ox-
ide/InSb were 1.41011 cm-2and 2.91011 cm-2, respectively. The dispersion of Dit values 
over the wafer in In/Al2O3/InSb MIS structure did not exceed 9 % that confirms feasibility 
Al2O3 insulators films deposited by ALD as a passivation coating for InSb based photodiode 
arrays. 

Keywords: indium antimonide, atomic-layer deposition, passivation, dielectric films, high-k 
insulators, resistive evaporation, A3B5, MOS-structure, fixed charge, density of states, anodic 
oxide (AO), AFM, FPA, photosensitive elements. 

DOI: 10.51368/2307-4469-2022-10-2-183-188 

REFERENCES 

1. M. Razeghi Technology of quantum devices
2010th edition. (New York, Springer, 2009) 

2. A. Rogalski, M. Kopytko, and P. Martyniuk Anti-
monide-based infrared detectors: A new perspective. 
(Washington, SPIE, 2018). 

3. I. D. Burlakov, K. O. Boltar, A. E. Mirofyanchenko,
P. V. Vlasov, A. A. Lopukhin, E. V. Pryanikova, V. A. So- 
loviev, A. N. Semenov, B. Ya. Meltzer, T. A. Komissarova,
T. V. Lvov, and S. V. Ivanov, Usp. Prikl. Fiz. 3 (6), 559 (2015). 

4. A. E. Mirofianchenko, E. V. Mirofianchenko,
N. A. Lavrentyev, and V. S. Popov, Journal of Communica- 
tions Technology & Electronics 66, 354 (2021). 

5. R. P. Vasquez, Journal of Applied Physics, No. 5,
3509 (1981). 

6. U. Mackens, Thin Solid Films, 1, 53 (1982).
7. T. P. Sun, S. C. Lee, K. C. Liu, Y. M. Pang, and

S. J. Yang, Journal of Applied Physics 7, 3701 (1990). 
8. F. Olcaytug, K. Riedling, and W. Fallmann, Elec-

tronics Letters 16, 677 (1980). 
9. S. Weiguo, Appl. Phys. A 52, 75 (1991).
10. C. H. Hou, M. C. Chen, C. H. Chang, T. B. Wu,

C. D. Chiang, and J. J. Luo, Journal of the Electrochemical
Society 155, 80 (2008).

11. T. Marron, S. Takashima, Z. Li, and T. Paul Chow,
Phys. Status Solidi 9, 907 (2012). 

12. H. D. Trinh, E. Y. Chang, P. W. Wu, Y. Y. Wong,
C. T. Chang, Y. F. Hsieh, C. C. Yu, H. Q. Nguyen, Y. C. Lin,
K. L. Lin, and M. K. Hudait, App. Phys. Lett. 93, 042903
(2010).

13. Y. C. Chang, M. L. Huang, K. Y. Lee, Y. J. Lee,
T. D. Lin, M. Hong, J. Kwo, T. S. Lay, C. C. Liao, and
K. Y. Cheng, Appl. Phys. Lett. 92, 072901 (2008).

14. C. L. Hinkle, A. M. Sonnet, E. M. Vogel,
S. McDonnell, G. J. Hughes, M. Milojevic, B. Lee,
F. S. Aguirre-Tostado, K. J. Choi, and H. C. Kim, Appl.
Phys. Lett. 92, 071901 (2008).

15. V. U. Vasilev, Nanoinustry 12. 194 (2019).
16. E. V. Mirofyanchenko, A. E. Mirofyanchenko,

and V. S. Popov, Journal of Communications Technology 
and Electronics 67, 313 (2022). 

17. R. Adar, Solid-State Electronics 2, 111 (1989).
18. E. A. Kozharinova, N. I. Batyrev, L. A. Kostyshi- 

na, and E. V. Umnikova, Usp. Prikl. Fiz. 5 (2), 174 (2017). 
19. J. F. Dewald, J. Electron. Sot. 104, 244 (1957).
20. A. Etchells and C. W. Fischer, J. Appl. Phys. 47,

4605 (1967). 
21. A. K. Bakarov, A. K. Gutakovskii, K. S. Zhurav- 

lev, A. P. Kovchavtsev, A. I. Toropov, I. D. Burlakov,  
K. O. Boltar, P. V. Vlasov, and A. A. Lopukhin, Tech. 
Phys. 87, 900 (2017). 

22. K. Mori, S. Samata, N. Mitsugi, A. Teramoto,
R. Kuroda, T. Suwa, K. Hashimoto, and S. Sugawa, Jpn. J.
Appl. Phys. 59, SMMB06-1 (2020).




