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Test array structures with a variable area of p–n junctions are proposed to determine the 

quality of passivation in 640512 InSb FPA with a pitch of 15 m by measuring the de-

pendences of the dark current on the ratio of the perimeter to the area of the photodiodes. 

The capabilities of the manufactured test array structures are analyzed. It is shown that the 

proposed structures make it possible to determine the sources of dark current, as well as to 

significantly accelerate the development of new passivating coatings in InSb FPA. 

Keywords: Focal Plane Array (FPA); photosensitive array detector; indium antimonide; dark 

current; VADA (variable area diode array); test array structure. 

REFERENCES 

1. Gershon G., Albo A., Eylon M., Cohen O., Cala-

horra Z., Brumer M., Nitzani M., Avnon E., Aghion Y., 

Kogan I., Ilan E., Tuito A., Ben Ezra M., Shkedy L. Large 

Format InSb Infrared Detector with 10 µm Pixels / Semi-

Conductor Devices (SCD), Israel, OPTRO-2014-2931891. 

2. Belyaev D. L., Boltar K. O., Kiseleva L. V., Lozh- 

nikov V. E., Lopukhin A. A., Mansvetov N. G., Polu- 

neev V. V., Rudnevsky V. S. and Savostin A. V., Applied 

Physics, № 2, 41–44 (2014) [in Russian]. 

3. Gopal V., Semiconductor science and technology

11, 1070 (1996). 

4. McLevige W. V., Williams G. M., DeWames R. E.,

Bajaj J., Gergis I. S., Vanderwyck A. H. and Blazejew-

ski E. R., Semicond. Sci. Technol. 8, 946–952 (1993). 
5. Ashokan R., Dhar N. K., Yang B., Akhiyat A.,

Lee T. S., Rujirawat S., Yousuf S. and Sivananthan S., 
Journal of Electronic Materials 29 (6), (2000). 

6. Yi Deng, Chun Lin and Xiaoning Hu, Proc. of
SPIE 7383, 73834D-1–73834D-7 (2009). 

7. Srivastav Vanya, Pal R., Sareen L. and Venkata-
raman V., Infrared Physics & Technology 55, 270–274 
(2012). 

8. Sehun Park. Chapter 5. ZnS surface passivation of
InSb photodiodes and its device performances. – Depart-
ment of Materials and Science and Engineering College of 
Engineering Seoul National University. 2016. P. 148.  

9. Bürkle L., Fuchs F., Kiefer R., Pletschen W.,

Sah R. E. and Schmitz J., Materials Research Society 

Symp. Proc. 607 (2000). 

10. DeCuir Jr Eric. A., Littlea John. W. and Ba-

rilb Neil, Proc. of SPIE 8155, 815508-1–815508-8 (2011). 

11. Kopytko M., Gomółka E., Michalczewski K.,

Martyniuk P., Rutkowski J. and Rogalski A., Semiconduc-

tor Science and Technology 33, 125010 (9 p) (2018). 

12. Shkedy L., Armon E., Avnon E., Ben Ari N.,

Brumer M., Jakobson C., Klipstein P. C., Lury Y., Ma-

gen O., Milgrom B., Rosenstock T., Shiloah N. and 

Shtrichman I., Infrared Technology and Applications 

XLVII, Proc. of SPIE 11741, 117410W-1–117410W-12 

(2021). 

13. Gravrand O., Lobre C., Santailler J. L., Baier N.

and Rabaud W., Infrared Technology and Applications 

XLVIII, Proc. of SPIE 12107, 121070U-1–121070U-8 (2022). 

14. Patent CN116972987 A Infrared detector test

analysis method. 2023. 

15. Boltar K. O., Chishko V. F., Lopukhin A. A.,

Vlasov P. V., Akimov V. M., Efimov I. V., Eroshen- 

kov V. V., Kiseleva L. V. and Savostin A. V. Open probe 

testing facility for matrix photodetectors and a method  

for accelerated testing of matrix photodetectors. Patent  

№ RU 2624623 C1 dated 04.07.2017. Byul. № 19. 




