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GOTOIJIEKTPOHUKA

VJIK 621.315.59

BoJibT-ammniepHbIe XapaKkTepucTUKu NBP-cTpykTyp
¢ norJjomammum cjaoem 1N s3Gag 47AS

M. B. Ceones, K. O. Bormapyw, H. A. Upooos, C. C. [{emudos

AxmyanbHoit 3a0aueii homoINeKmpoHUKYU AGNAEMCA CO30aAHIEe MAMPULUHBIX (OMONPUEMHBIX YC-
poiicme (M®DIIY) ébaudxicnezo un@pakpacuozo ouanazona cnekmpa HA INUMAKCUATbHBIX CLOAX
In,Ga,..As/InP mezanuxcenvnozo popmama. B cmamve npedcmagienst pe3yiomamol uccieoosd-
Huii BAX anemenmos ¢ mampuyax @493 popmama 320%x256 ¢ wmazom 30 mxm na ocnose zemepo-
INUMAKCUATILHBIX CMPYKMYP ¢ hoznowaiomum croem InGaAs na noonoxnckax INP kopomkoeonno-
6020 HK-ouanazona. Mampuyvr @YD u3zzomoenenvt no nianapHoi, meza u Me3aniaHapHoil
mexnonozuam na NB(Alg 451Ng5AS)p-cmpykmypax. Ilokazano, umo ¢ mampuyax, uz2omos1eHHbIX
no mesannanaproii mexnonozuu na NB(Alg5lNg5,AS)p-cmpykmypax, ycnewno couemaiomces manvie
mMemHo801 MoK u amnep-eammuasn yyecmeumenvnocmv Kk UK-uznyuenuto ouanazona 1-1,7 mxkm
HPU HUBKUX HANPANHCEHUAX CMEUeHUA. INeKmpodusuueckue napamempsvl YyHKYUOHAIbHBIX C10€8
UCXOOHBIX 2emepoINUmMaKcuanbHyix NBp-cmpykmyp sghpexmueno enusaom na memnoevie moKu u
AMNEPEAMMHYI0 Uy8CMEUmMeNbHOCHY Iemenmos mampuy. Ha ocnose npoeedennvix uccneoosa-
Hull onmumusuposansvt napamempol Qyukyuonanvuvix cioee NB(Alg 151N 5,AS)p-cmpyxkmyp u us-
20mo61eHbl 8bICOKOIhekmusHbvle Mampuysl homoouoooe gopmamos 320x256 ¢ wazom 30 mkm u
640%512 c wazom 15 mxm ¢ deghexkmuocmuio, He npesvtuarouieit 0,5 %.

Knouegvie crosa: InGaAs, marpudHoe (OTONpHEMHOE YCTPOHUCTBO, MAaTpHIAa (HOTOTYBCTBHUTEIBHBIX
3JIEMEHTOB, IE€TEPO3NUTAKCHAIIBHBIE CTPYKTYPbI, BOJBT-aMIICPHASI XapaKTEPUCTUKA, TEMHOBOH TOK,
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Results of researches current-voltage characteristic of elements in Focal Plane Array (FPA) format
320%256 with a step of 30 microns on the basis of heteroepitaxial structures with the absorbing
InGaAs layer on InP substrates of a short-wave infrared range are presented in article. FPA are
made on planar, mesa and mesa-planar on nB(Al4slngs,As)p-structures technologies. It is shown
that in FPA made on mesa-planar technology on nB(Alg4glngs.As)p-structures are successfully
combined small dark current and ampere-watt sensitivity to infrared of the range of 1-1.7 microns
at low bias voltage. Electrophysical parameters of functional layers heteroepitaxial nBp structures
effectively influence to dark currents and ampere-watt sensitivity of elements FPA. On the basis of
the researches, the parameters of the nB(Alg4glngs.As)p-structure of functional layers were opti-
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mized, and FPA formats 320%256 with a step of 30 microns and 640%x512 with a step of 15 microns

with a defect not exceeding 0.5 % were fabricated.

Keywords: InGaAs, photodetector, Focal Plane Array, heteroepitaxial structures, current-voltage char-

acteristic, dark current, ampere-watt sensitivity.

REFERENCES

1. I. D. Burlakov, L. Ya. Grinchenko, A. I. Dirochka, and
N. B. Zaletayev. Usp. Prikl. Fiz., 2 (2), 131 (2014).

2. A. |. Dirochka and L. N. Kurbatov, Photoelectronics.
Basic lectures on electronics 2. Solid-state electronics. (Moscow.
Technosphere, 2009) [in Russian].

3. I. D. Burlakov, K. O. Boltar, and M. V. Sednev, Prikl.
Fiz., No. 5, 58 (2007).

4. Per. G. Gloersen, J. Vac. Sci. Technol. 12, 28 (1975).

5. M. V. Sednev, K. O. Boltar, Yu. P. Sharonov, and A. A. Lo-
pukhin, Prikl. Fiz., No. 4, 51 (2014).

6. J. K. Kim, M. J. Cich, G. A. Keeler, S. D. Hawkins, and
T. R. Fortune, APPLIED PHYSICS LETTERS 95, 031112 (2009).

7. Sadao Adachi, Properties of Semiconductor Alloys:
Group-IV, 111-V and 11-VI Semiconductors (John Wiley & Sons,
Ltd., 2009).

8. G. F. lvanovskiy and V. I. Petrov, lon-plasma treatment
of materials. (Moscow: Radio Svyaz’, 1986) [in Russian].

9. I. D. Burlakov, K. O. Boltar, and M. V. Sednev, RF Pa-
tent 2308788, January 20, 2006.

10. M. V. Sednev, E. N. Zubkova, and Yu. P. Sharonov, Usp.
Prikl. Fiz. 1 (3), 350 (2013).

11. K. O. Boltar, D. V. Smirnov, A. V. Savostin, Yu. P. Sha-
ronov, and L. V. Kiseleva, Application No. 2013118764, April 24,
2013.

12. K. V. Shalimova, Physics of Semiconductors. (Moscow,
Energy. 1976) [in Russian].

13. D. Sheela and Nandita Das Gupta, Semiconductor Sci-
ence and Technology 23, 035018 (2008).

14. M. V. Sednev, K. O. Boltar, N. A. Irodov, and S. S. De-
midov, Prikl. Fiz., No. 3, 73 (2015).



