i g

DOI:10.22184/1993-7296.FR0s.2023.17.8.598.606

Kak poxpatloTtcs
AOPOXHble KapThbl:
0630p MaTepuanos
dopyma «Mukpo-
3/1IeKTPOHUKa-2023»

A.B.Haymos', A. B.IToaecckux?, A. C. Bawkamos?

1 AO «OKB «AcmpoH», 2. JIoimrapuro, Mock. 064., Poccus
2 THIT P® AO «HIIO «Opuon», Mockaa, Poccus

3 ®I'BY BHUHP, Muimuuiu, Mock. 064. Poccus

dopyM «MukposnekTpoHuka-2023» coctosncs

c 9 no 14 okTa6psa 2023 roga Ha peaepanbHON
Tepputopumn «Cnpuyc» B r. Coun. Ha koHpepeHun
6b111 NpeacTaBieHbl 869 Hay4YHbIX AOK/I1AA0B.
O6Lee KOIMYECTBO YHACTHUKOB popyma
coctaBuo 2500 YenoBek. B HacTosiwem o63ope
npepcTas/ieHbl A0K1aAbl, 3aCnyLIaHHble HA popyme
«MUKpO3/1IeKTPOHMKA» B paMKax paboTbl cekumun

N2 12 «TexHO/I0rMn ONTO3/IEKTPOHMUKM U POTOHUKN»
B noacekumm 12.1 «OnTo- u GOTO3/IeKTPOHUKAN.

KntoueBble c/10Ba: ONTO3/EKTPOHMKA, GOTOHMKA,
MaTpUYHble GOTOMNPUEMHbIE YCTPOMCTBA

CraTbs noctynuna: 27.10.2023
CTaTbs npuHaTa: 30.11.2023

BBEAEHWE

TeMaTHKa [OKIAZOB OXBaTblBajla IIMPOKUH KPYyr BOIIPO-
COB COCTOSIHHSI HCCTIeOBAaHHUM B 007aCTH OIITO3/IEKTPO-
HUKA U QOTOHHKU - IIOIYIIPOBOAHHKOBYIO (OTOCEHCO-
PHKy K MaTepHaJbl OTOCEHCOPUKH, MUKPOKPHOTeHHYIO
TeXHUKY, TEeXHHUKY TEIUIOBHUAEHHA KW HOYHOIO BHE-
HUS. ITH IpobieMbl BO BCeM MHpe IIPHU3HAHBI KpPH-
TUYEeCKd BKHBIMH U OIpefeNsioT YPoBeHb HAy4HOIO
M TeXHOJIOTMYecKoro ITporpecca CTpaHbl. B COBOKyIIHO-
CTH 3T AOKJIafbl IIPOPHCOBBIBAIOT KOHTYPHI JIOPOSKHOK
KapThl, IT0 KOTOPOM JO/DKHA Pa3BHUBAThCS OTeUeCTBeHHas!
$OTO3/IeKTPOHHUKA.

COBPEMEHHOE COCTOAHUE

N NMEPCMNEKTUBbI PA3BUTUA
®OTOSJIEKTPOHUKUA

C powrazom «CoCcTOsSIHHe paboT M IIepCIeKTHBBHI PasBU-
TH MaTpuuHbIX ®IIY cpemHeBonHOBoro MK-muamasoHa
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The 2023 Microelectronics Forum was held on
October 9-14, 2023 at the Sirius Federal Territory in
Sochi. 869 scientific reports were presented at the
conference. The total number of forum participants
was 2,500 persons. This review clarifies the reports
submitted at the Microelectronics Forum in section
No. 12“Optoelectronics and Photonics Technologies”,
subsection“12.1 Opto- and Photoelectronics” and
devoted to the research development in the field

of optoelectronics and photonics, namely the
semiconductor photosensorics and photosensoric
materials, microcryogenic engineering, thermal
imaging and night vision technology.
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plane array

Article received: October 27, 2023
Article accepted: November 30, 2023

INTRODUCTION

These issues are recognized as critically important all over
the world and determine the level of scientific and tech-
nological progress of any particular country. In aggre-
gate, these reports draw the contours of the roadmap
according to which the national photoelectronics should
develop.

CURRENT STATUS AND PROSPECTS FOR THE
DEVELOPMENT OF PHOTOELECTRONICS

The report titled “Activity progress and development pros-
pects for the matrix photodetectors of the mid-wave IR spec-
trum” has been prepared by K. O. Boltar, an employee of the
State Scientific Center “Orion” JSC (authors: Boltar K.O.,
BurlakovI.D., Vlasov P.V.,Eroshenkov V.V., Lopukhin A. A.,
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CIeKTpa» BBICTYIHII COTpyAHHK IHIT AO «HIIO «OpronH»
K.O.Bontape, (aBropsl: K.O.Bonrtaps, H.J.Bypnakos,
I1.B.Bnacos, B.B.Epomenkos, A.A.JlonyxuH, H.H. SIxos-
neBa). B moxnazme 6pul maH 0630p cocTosiHUS Ppaspabo-
ToK B AO «HIIO «OpHOH» MaTpHUYHBIX (HOTOIIPHEMHBIX
ycrporctB (M®IIY) cpenHeBonHOBoro MK-muamasoHa
Ha OCHOBe aHTHMMOHHIA HMHIMA. [IOKIafuMK OTMETHII,
uro MOIIY Ha ocHOBe (GOTOAMONOB CpPeIHEeBOJIHOBOIO
UK-nuamasoHa Hanbornee BoCTpebOBaHBI B KOHCTPYKLIUH
Pa3MHYHBIX YCTPOMCTB TeIVIOBUIEHHS M TeIUIOIeleHra-
uuy. OH HanmoMHUJ, 4To B AO «HITIO «OpHOH» CEPUHHO
BBIITyCKatoTcst MOITY Ha ocHOBe 06eMHOr0 aHTHMOHHUIA
UHAUA GopMaToB 640x512 371eMeHTOB C LIarom 15 MKM
C OxJIafifiTelieM THIIA WHTerpajbHBbIN CTHUDIMHL K 3JIeK-
TPOHHBIM O7IOKOM COIIPSDKEHHSI, a TAKKe BBIITYCKAIOTCS
MOITY MeHbIIUX HOpMAaTOB. [IpomOIKAIOTCS PabOThI IO
COBEPIIEHCTBOBAHMIO KOHCTPYKIIMHM W TEXHOJIOTHMK H3I0-
TOBIeHMS MOIIY, yinydilarlipe TakKuhe IIapaMeTpHl,
KaK [JOJroBpeMeHHas CTabunbHOCT MK-KM300paskeHus,
JTMHEMHOCTb GOTOOTKIMKA, OFHOPOSHOCTD CIIEKTPAJIbHBIX
XapaKTePUCTHK 3JIeEMEHTOB, KadyeCTBO IIPOCBET/ISIOIIMX
IIOKPBITUH OTOUYBCTBUTENBHOIO 31eMeHTa. IIpopabo-
TaHa KOHCTPYKLMs MOITY ¢popmara 1280x1024 371eMeHTOB
¢ marom 12 MkmM. MOITY ¢ oTOUyBCTBUTEIBHBIMHU 3/IeMEeH-
TaMH Ha OCHOBe 3IHTaKCHAJIBbHOro InSb, BEIpalleHHOTro
meTomoM MJIS Ha BBICOKO/IETHPOBAHHBIX ITOZJIOMKKAX InShb.
HccnenmoBaHa BO3MOXKHOCTD ITOBBIIIEHMS TeMII€PATYPhI
KpHocTaTtupoBaHust MOITY mo 140 K 6e3 yxymuieHus ¢oto-
3JIEKTPUYECKUX XaPAaKTEPUCTHK IIPH 3aMeHe IIOITIOIIA0-
mero Matepraia InSb Ha InAsSb 1 mepexone K 6oree mrpo-
KO30HHBIM CTPYKTYpaM THIIa XBn co cioem AllnSb.
BricTyrieHue «IIpobeMbl M IyTH pelleHHs! CO37a-
HHUS OX/IKJAeMOI0 YCTPOMCTBA MeTallMKCeaHoro $op-
MaTa Ha [UaIas’oH CroekTpa 3-5 MKm» A.E.Mupo-
dsiHueHKo (aBTOpBl COTPYAHUKKM HIIO «OpHoH»:
A.E.Mupodpsnuenro, E.B.Mupopsuuenko, T.IO.Aky-
meB) OpUIO IOCBSIIEHO ITOAPO6HOMY pa3bopy Ipobiem
CO3[laHMsl IIePBOr0  OTeYeCTBEH-
HOTO OX/Ia’KJaeMOro MaTpHUYHOI0
®IIY MeramukcenHoro @opmara
Ha CpelHEeBOJIHOBBIM HMHOpPaKpac-
HelM MK-guamasoH coekrpa (3-5
MKM), BBIIIOJIHEHHOIO Ha OCHOBe
AHTHUMOHHUJOB. Paccka3spiBas
0 MyTAX HX PpelIeHMs, HOKIal-
YUK IIOJYEpPKHYJI, YTO TeXHOJI0-
ruv MK-GOoTO3/1eKTPOHHUKU MIPAIOT
Ba)KHYIO PO/Ib B Pa3sBUTHU TeIlIO-
BUJEHMS, TeXHHUKH HOYHOIO BHIeE-
HUS U MHOTHUX [Jpyrux obnmacrei
COBpeMEeHHOM TeXHHKH, OQH3HUKH
U OnTUKH. IIpom3BomguTenu
COBpPEMEHHBIX HMK-MaTpUYHBIX
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Yakovleva N.I.). The report has demonstrated the activ-
ity progress in the development of matrix photodetector
devices (focal plane arrays - FPAs) for the mid-wave IR range
based on indium antimonide at “Orion” JSC. The possi-
ble significant increase of the FPA cryosstating to 140 K
by replacing the absorbing material InSb with the wider-
band gap structures of the xBn type has been studied. The
speaker has noted that the photodiode-based FPAs in the
mid-wave IR range are the most in demand for various
thermal imaging and heat source direction finding devices.
He has recalled that “Orion” JSC makes the commercially
available FPAs based on the volumetric indium antimo-
nide in the 640512 versions with a pitch of 15 microns with
an integral Stirling cooler and an electronic interface unit.
This company also produces the FPAs in smaller formats.
The works are continued to improve the FPA design and pro-
duction technology, while improving the long-term stabil-
ity of the IR image, linearity of photoconductive response,
uniformity of spectral specifications of the elements, qual-
ity of the antireflective coatings of the photosensitive ele-
ment, etc. The FPA design in the form of 1280x1024 ele-
ments with a pitch of 12 microns has been developed. The
FPAs with photosensitive elements based on the epitaxial
InSb have been grown by the MBE method on the highly
doped InSb substrates. The possible increase of the FPA
cryosstating temperature to 140 K without deteriorating its
photoelectric specifications when replacing the absorbing
material InSb with InAsSb and switching to the xBn type
structures with an AlInSb layer has been studied.

The report “Problems and solutions of developing a cooled
megapixel device for the spectral range of 3-5 microns” has
been presented by Mirofyanchenko A.E., an employee
of “Orion” (authors: Mirofyanchenko A.E., Miro-
fyanchenko E.V., Yakushev T.Yu.). The report has exam-
ined in detail the problems and solutions of developing the
first domestic cooled megapixel matrix photodetector for
the mid-wave infrared (3-5 microns) spectrum based on the
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OITY (MOITY) mpu pa3paboTke PyKOBOACTBYIOTCS Kak CTO-
MMOCTBIO KOHEYHOI'O U3[e/IHsl, TaK U C/IOKUBILEHCS TeH-
IeHiyen SWaP. Ee CYTb COCTOUT B CHMK€HUH SHEprorio-
TpebieHHs 1 MaccorabapUTHBIX XapaKTePHUCTHK, a TAKKe
yAy4lleHHeM OCHOBHBIX ITapaMeTpoB (OTOAETEKTOPOB
COIJIACHO KPUTEPUAM JIPKOHCOHA. JIOKIaYMK HallOMHHII,
YTO HAeHTUOUKalMs obbekTa MK-CHCTeMOI Ha OCHOBe
M®IIY - cnokHas 33fada, [ pellleHHs] KOTOPOM Tpe-
byeTcsi yBenMveHHe paspelleHHs U YyBCTBHUTETBHOCTH
HK-cucremel. Ilepexon Ha MOIIY ¢ MeHBIIMM IIaroMm
MUKCea W O6O/MBIIMM GOPMATOM IO3BOTHT YBEIUYHTD
IAIBHOCTh OOHApPYsKeHHs. [IpH 9TOM C TeXHOTOIHYeCKOk
TOUYKH 3peHMsI KpaliHe BaKHO IIpeofo/ieHHe 6apbepa co3-
IaHUS MerarKCeaIHOot MaTpHLBI C marom 10-12 MKM.
Hambomnee 6113Koe YCTPOMCTBO IIO PacCMAaTpHUBAeMOM
TeMe - 370 UK MQ®IIY Ha ocHoBe InSb dpopmara 640x512
¢ marom 15 mrm mpoussoncTBa AO «HITO «Opron».

[lepexonsi K HMMeOMMMCS IIpobreMaM, AOKIATUHUK
aKLeHTHPOBa/l BHUMaHHe Ha CJIOKHOM CHUTyallMsi, KOTO-
pasi CIafipiBaeTcsl ¢ obecrieueHHeM ITPOM3BOZICTBA COOT-
BETCTBYIOIIMMHU MaTepHajlaMu. HecMoTps Ha CHIIBHYIO
OTE€YeCTBEHHYIO IIKOJIYy IIPOeKTHPOBAHMS, IIPOM3BOJ-
CcTBO BHMC-CUMTHIBAHMS MEraIllMKCeIHOro ¢opmara s
WK MQIIY otcyrcTByeT. B chepe IIpom3BoACTBa GpOTOUYB-
CTBUTEJILHOr0 MaTeprana AO «['upeaMeTr”» HeCKOIbKO JIeT
HasaJ, IIPOJeMOHCTPHUPOBal BO3SMOXKHOCTbh M3TOTOBIEHHS
MOHOKPHCT/I/IOB aHTUMOHHUA MHAWSA U Ta/UIMs JHaMe-
TpoM 100 MM, OJHAKO CEPHUIHBIH BBIIYCK ObUI HaJIasKeH
TOJIBKO [IJIS [VTACTHH JraMeTpa 50 MM, IIpXMeHeHHe KOTO-
PBIX HepeHTabe/IbHO IIPH M3TOTOBIEHUH YCTPOMCIB Mera-
IUKcenHoro popmarta. OTcTaBaHUe HabmofaeTcs B 0ba-
CTH IIPOM3BOACTBA BBICOKOYHMCTHIX MaTepHaIoB (6N-IN),
YTO B COBOKYIIHOCTH CO3J2€T HaJBUTAKOIIYIOCS YIPO3y TeX-
HOJIOTUYeCKOMY CYBEepPeHHTeTy CTPaHbl B OJiKariIiee
BpeMs. HemocTaTouHoe paspelleHrie COBpeMeHHBIX OTeue-
CTBEHHBIX (OTOIIPHEMHBIX YCTPOMCTB Ha JUAIla30H CIIeK-
Tpa 3-5 MKM OIPaHHYHMBaeT MOTeHIHal obecrieueHMUs
TpebyeMo¥l [anbHOCTH OOHApy)KeHHsI M Paclo3HaBaHMUS.
[103TOMy Ha CeTONHSIIHHH AeHb TPebyeTcs IOBBINICHHE
IIPOCTPAHCTBEHHOIO paspelleHKsl B TeIUIOBHU3HMOHHBIX
KaHajIaX IIyTeM CO3[JaHMsS BHICOKOUYBCTBUTEIBHEBIX Mera-
IIMKCEIHBIX MaTPHUIL] C MaJIBIM IIIarOM 3/IeMEHTOB, [eTeK-
THUPYIOIIUX H3/y4YeHHe B JMalla30He CIIeKTpa 3-5 MKM.
Co3gaHMe MeralMKCeJTHOIO0 YCTPOKCTBA HA OCHOBe aHTH-
MOHH/IOB MOKHO OpPraHH30BaTh B POoCCHH B blrKanIIHe
1-2 ropa ripy KOMITJIEKCHOM IIJITAHHUPOBAHMH,, peaTi3aliuU
CTpaTerHYeCcKUX IIPOrpaMM Pa3sBUTHUSA C HOCTATOUHBIM
¢$HHaHCHpOBaHHMEM Ha roCyJapCTBEHHOM yYpPOBHE.

B poxname corpymHuka «HIIO Opumon» A.B.Ilonmec-
CKOTO PpaccMaTpUBaIcs Bompoc «ObpaboTka wu306pa-
>KeHUH B O3C Ha OCHOBE COBPeMEHHBIX OTEeYeCTBEH-
HBIX MaTPHUHBIX OxlakgaeMbix MK OIIY» (aBTOphI:
A.B.Ilonecckun, H.J[.bypnakos, [I.3.[lparyHos,

600 DOTOHUKA TOM 17 N2 8 2023

LECEEEEEEEEEEEE e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e
KOH®EPEHLU UMW, BbICTABKU, CEMUHAPDI I
LECEEEEEEEEEEEE e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e

antimonides. The speaker has emphasized that the infra-
red (IR) photoelectronic technologies play an important role
in the development of thermal imaging approaches, night
vision technology and many other areas of state-of-the-
art engineering, physics and optics. The manufacturers of
modern IR matrix photodetectors (FPAs) are guided by both
the cost of the final product and the applicable SWaP trend
during the process of development, the essence of which
is to reduce energy consumption and physical specifica-
tions, as well as to improve the basic photodetector param-
eters according to the Johnson’s criteria. The speaker has
recalled that the object identification by an IR system based
on the FPAs is a comprehensive task, the solution of which
requires an increased resolution and sensitivity of the IR
system. Switching to the FPAs with a smaller pixel pitch
and a larger format will allow increasing the detection
range. However, from an engineering point of view it is
extremely important to overcome the barrier of developing
a megapixel matrix with a pitch of 10-12 microns. The most
adequate device in the field under consideration is a InSb-
based IR FPAs with the format of 640x512 and a pitch of 15
microns produced by “Orion” JSC.

The speaker has emphasized that a difficult situation
has occurred in terms of the material support. Despite the
strong design school in the Russian Federation, there are
no production facilities for the megapixel LSI-assemblies
for IR FPAs. In the field of photosensitive material produc-
tion, several years ago Giredmet JSC has demonstrated pos-
sible production of single indium and gallium antimonide
crystals with a diameter of 100 mm. However, the serial
production process has only been launched for a diame-
ter of 50 mm, the application of which is unprofitable in
the terms of megapixel devices. The underrun is observed
in the production of high-purity materials (6N-9N) that
in aggregate creates danger to the country’s technologi-
cal sovereignty in the near future. The insufficient reso-
lution of modern domestic photodetectors for the spectral
range of 3-5 microns does not provide the necessary detec-
tion and recognition range. Therefore, at present it is nec-
essary to increase the spatial resolution in thermal imag-
ing channels by developing the highly sensitive megapixel
matrices with a small pitch of elements that detect radia-
tion in the spectral range of 3-5 microns. Development of
a megapixel device based on antimonides in Russia is pos-
sible during the next 1-2 years in the case of comprehen-
sive planning, implementation of strategic development
programs with a sufficient public funding level.

The report of A. V. Polesskiy, an employee of “Orion” has
considered the issue of “Image processing in the EORs
based on the modern domestic matrix cooled IR FDs”
(authors: Polesskiy A.V., Burlakov I.D., Dragunov D.E.,
Lazarev P.S., Lyapustin M.Yu., Startsev V.V.). The report
describes the advances in image processing in the EORs
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I1.C.JIa3apeB, M.IO.JlanyctuH, B.B.CTapueB). Boiiu
IIpefiCTaB/IeHbl JOCTHKeHHs B obmactu obpaboTku H30-
OpaskeHHI B OIITHKO-37IEKTPOHHBIX cucTeMax (O3C) cpen-
HeBOITHOBOro MK-AmarasoHa, B KOTOPBIX HCIIOJIB3YHOTCS
oTe4yeCcTBeHHble MaTpuyHble QIIY Ha OCHOBE aHTHMO-
Huga uHaug U KPT. JIokIaguyuK OTMETHII, YTO OCHOBHOM
3amavert 060 TernoBu3HOHHON O3C sBisercs op-
MHpOBaHHe H300paKeHHI B BHUAMMOM [HUalla3oHe Ha
OCHOBe TeIl/IOBOIO PacIipefie/ieHHsT Hab/IIoiaeMOH CLIeHBI.
CoBpeMeHHBIe 06pa3ipl UK-TeXHUKU, MPeNCTaBIeHHBIe
Ha PBIHKe, IIOMHMO OOIIEH3BECTHBIX AJITOPUTMOB 06pa-
60TKHU M300pasKeHUI, TakKe OCHAIeHbI 6o/lee cOBpeMeH-
HBIMHM aJITOPUTMHYECKMMH PeIlleHHSIMHU, YTO I103BOJISeT
IOOUTBCSL yBeIMYeHHs OTHOIIEHMsI CUTHATIOB 0OBeKTOB
K QOHY U ITOBBICUTD Pe3KOCTh IPaHHI] 0OBEKTOB.

ABTOpaMHU IIpUBeIeHbl AJITOPUTMbI HeTHHEHHBIX
peobpa3oBaHUM AUHAMHYECKOTO [JHAIa30Ha HCXOA-
HOTO Kafpa Ans Haubonee MHQOPMATHBHOK BH3yald-
3allMM HabJIIofaeMOoH CLIeHBI, a TakKe KX IIPOrpaMMHO-
amnmnapaTHas pear3aliusl B yCTPOMCTBAX, UCIIOIb3YIOMIMX
OTedeCTBeHHEIe MaTPHYHbIe POTOIIPHEMHbIe YCTPOHCTBA
¢dopmarta 640x512 Ha OCHOBe aHTUMOHHUIA UHAUS IIPOK3-
BozgcTtBa AO «HITO «Opuon» 1 Ha ocHOBe KPT mmpou3Bof-
crBa MPII CO PAH aHanmoru4yHoro gopmata. IIOCKOIBbKY
HeJIMHelHble ITpeobpa3oBaHUs IIMKCeNI0B UCXOMHOTO H30-
OpaskeHHs YyBCTBUTENbHBI K KauecTBy PIIY, To JaHHBIe
AJITOPUTMBI IIPHMEHUMBI TOJIBKO Ha OITY Xopoliiero kaye-
cTBa. MccomemoBaHus mokasaniu, 4to OIIY mpon3BoACcTBa
AO «HIIO «Opuon» 1 UPIT CO PAH MMEIOT BHICOKOE Kaye-
CTBO, 4TO I103BOJISIeT B IIOJTHOM Mepe IIPUMEHSTh I1000-
HbIe aJITOPUTMBI.

B moxnazme B.C.IlomoBa (CHL] «HIIO OpumoH») «Mat-
puuHble ¢oTompHeMHUKHM MK-AuamasoHa Ha OCHOBe
HaHOAMCIIEPCHBIX MaTepHatos», (aBTopel: B.C.IIoIoB,
B.II.IloHomapeHKo, B.®.Pasymos, B.B.BaHOB) paccMo-
TPeHBI IIPUHLIUIIEL PabOThI IePCrIeKTUBHBIX PpOTOIIPHEM-
HHMKOB Ha OCHOBE KOJIJIOU/THBIX KBAHTOBBIX TOYEK. ABTOPBI
IIpOaHa/IM3MPOBA/IM IepefloBble 3apybexXHble U OTeve-
CTBeHHBbIe Pe3y/IbTaThl B 00/1aCTH CO30aHMS GOTOUYBCTBH-
Te/IbHBIX 3JIeMEHTOB Ha KOJIJIOMAHBIX KBAHTOBBIX TOYKAX
U IpubopoB Ha MX OCHOBe. OTMeYeHO, YTO B HACTOS-
1iee BpeMs B QOTOIEKTPOHUKE B YACTH I1€PCIIeKTUBHBIX
HCCIef0BaHUI U pa3paboTok MHOTO BHUMaHHUS YIe/seTcs
BOIIPOCaM CO3JaHMs GOTOCEHCOPOB Ha OCHOBE PasMepHO-
KBaHTOBaHHBEIX (0D-, 1D- u 2D-HaHOAYCIIEPCHBIX MaTe-
puanoB). B mociegHue 3 roja B 0067acTH CO3MAHUS
MaTpu4HBIX HK-QoTONpHEMHBIX YCTPOMCTB IOSBHIIOCH
1M aKTMBHO DPa3sBHBAeTCs HOBOe HaIlpaBjieHHe, CBS3aH-
HOe C MCIIO/Nb30BaHHEM B KayecTBe (HOTOYYBCTBUTE/Ib-
HBIX MaTepHajOB —~ HAHOJAMCIIEPCHBIX II0YIIPOBOLHM-
KOB, II0/Ty4aeMbIX MeTOLAMHU JKUIKOCTHOM XMMHU B BUZIE
CyCIIeH3UH — KOJUIOMJHBIX KBAaHTOBBIX TO4eK. OCHOBHOK
0CO6EHHOCTBIO JAHHOT'O THUIIA MATPUUHBIX GPOTOIIPHEMHH-
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of the mid-wave IR range using the domestic matrix pho-
todetectors based on indium antimonide and MCT. It is
noted that the main task of any thermal imaging optical-
electronic system is the image generation in the visible
range based on the thermal distribution of scene observed.
The up-to-date examples of IR technology available on the
market are also equipped with more modern algorithmic
solutions in addition to the well-known image processing
algorithms that makes it possible to increase the ratio of
object signals to the background and increase the sharp-
ness of object boundaries.

The authors present the nonlinear transformation algo-
rithms for the dynamic range of original frame for the
most informative visualization of the scene observed, as
well as their software and hardware implementation in
the devices using the domestic matrix photodetectors
of the 640x512 format based on indium antimonide pro-
duced by “Orion” JSC and based on MCT of a similar for-
mat produced by the Institute of Semiconductor Physics,
Siberian branch of the Russian Academy of Sciences. Since
nonlinear transformations of the original image pixels
are sensitive to the photodetector quality, these algo-
rithms are applicable only to the high-quality photode-
tectors. The researches have shown that the PDs produced
by “Orion” JSC and the Institute of Semiconductor Physics,
Siberian branch of the Russian Academy of Sciences are
of high quality that makes it possible to apply such algo-
rithms to the fullest extent.

The report by Popov V.S. (State Scientific Center

“Orion”) has considered the issue of “IR-range matrix pho-
todetectors based on nanodispersed materials” (authors:
Popov V.S., Ponomarenko V.P., Razumov V.E., Iva-
nov V.V.). The authors have reviewed the operating prin-
ciples of prospective photodetectors based on the colloi-
dal quantum dots. The advanced foreign and domestic
results in the field of photosensitive element development
based on the colloidal quantum dots and relative devices
based are analyzed. It is noted that at present, in terms
of advanced research and development in photoelectron-
ics, much attention is paid to the development of photo-
sensors based on the size-quantized, such as 0D, 1D and
2D, nanodispersed materials. In the last 3 years, in the
field of matrix IR photodetector devices, a new area has
been established and is actively developing related to the
use of nanodispersed semiconductors as the photosensi-
tive materials obtained by the liquid chemistry methods
in the form of suspensions, namely the colloidal quan-
tum dots. The main feature of this type of matrix photo-
detectors is possible elimination of the most comprehen-
sive production stages of matrix IR photodetectors typical
for the standard technology. Over the past few years, the
first industrial samples of IR matrix megapixel photode-
tectors have appeared for an extended spectral range from
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KOB SIB/ISIETCSI BO3MOYKHOCTD MCK/IIOUeHMsI Hauboree Cliox-
HBIX CTaJMM H3TOTOBJIEHHS XapaKTepHBIX OIS KIACCH-
YEeCKOM TeXHOJIOTMHM MaTpU4HBIX HIK-QOoTOopHeMHHKOB.
3a mocienHHe HEeCKOJIBKO JIeT IOSBUIMChH II€PBbIe IIPO-
MBIIUIeHHBle 00pasmbl MK-MaTpUyHBIX QOTOIPHEMHU-
KOB METamMKCeTHOro ¢opmMmaTta [jis paclIMPeHHOro CIIeK-
TPaJIbHOIO [Halla3oHa OT BUAMMOIO JHalla30Ha BILIOTh
1o 2,0 MKM, TaK ke ObUIM IPOAE€MOHCTPHPOBAHBI IIep-
BbI€ IIPOTOTHUIIEI MAaTPUYHBIX POTOIIPHEMHHKOB B KaMep
Ha UX OCHOBe, PabOTaIONIUX B CIIEKTPAIBHOM AMAIIa30He
3-5 MKM. B mokiazme 6bUIM Takke [IPOaHA/IU3UPOBAHBI
mepesioBble 3apybeskHBIe M OTedeCTBEHHBIE pe3y/IbTaThl
B JAHHOK 00/71aCTH, B YaCTHOCTH pe3y/IbTaThl paboT, Ipo-
BogMMBIX B AO «HIIO «Opuon» u MOTH.

KpaiiHe HHTepeCHBIMU OBUIM [JOKJIAABI, IIOCBSI-
IIeHHble HeoXJIaXKAaeMbIM MaTpuuHbIM OQITY 60110~
METPHUYECKOr0 THIIA, IIpeACTaB/IeHHbIe aBTOPAMHU K3
AO «OKb «Actpon» (JIpITKapuHO). C moxnazoM «IIpume-
HeHHe IIPOrpaMMHBIX IpoayKToB CAIIP aj1s Mo#eaupo-
BaHMS OITHKO-3/IEKTPOHHBIX, 3JIEKTPOMATHUTHBIX U TeP-
MOMeXaHHYeCKHUX CBOMCTB IepPCIIeKTHBHBIX MAaTPUYHBIX
MHUKPOOOTIOMETPHUECKUX IPHEMHUKOB UMK-H3/1ydeHus»
BeICTyniu1  A.A.ConmoakoB (aBTopel: A.A.COJ0IKOB,
B.10.Mockeuues, H.A.Illuneriko). B cBoeM BBICTY-
IUIEHUH OHM IIPe[CTaBWJIM pe3y/lbTaThl OTPaboTKHU
BapuaHTOB MpumeHeHus: CAIIP 11 MoOOeIMpOBaHHS
OIITHKO-3JIEKTPOHHBIX, 3I€KTPOMArHUTHBIX M TEPMO-
MeXaHUYeCKHX CBOMCTB IepCIeKTHBHBIX MaTPHUYHBIX
MHUKPOOOTIOMETPHYECKUX IPHeMHUKOB HK-m3nydeHUs
B paMKax peajiM3aliuy psfia TeXHOJIOTMYECKHX ITPOeK-
TOB I10 CO3[AQHHUIO IIepPCIIeKTUBHBIX 00paslioB. ABTOPEI
OTMeYajIy, YTO IIporpaMMmHble mpoayKTel CAIIP Haxo-
IAT Bce Ooree IIMPOKOe IIPHMeHeHHUe IS MOJeNHpoBa-
HHS YCTPOMCTB Ha OCHOBE MHKPO3/IeKTPOMeXaHHYeCKHX
cucteM (MOMC) pa3IMYHOrO Ha3HAYeHMs, BKIHOYAs
Heox/aKaeMble MaTpUUHble MHKPOOOTIOMETpHUUecKHe
nprueMHUKH (MMBII) MK-u31ydeHUs, B KOTOPBIX UYB-
CTBUTe/IbHbIE 37IeMEeHThI Peai3yIoTcsl Ha 6ase KOHCTPYK-
IIMF MeMOPaHHOTO THIIA B PAMKaX PeIleHUI B 06IacTH
MHKPOMEXaHHKH. ITO CBS3aHO C IOTPeOHOCTSIMU JOCTH-
JKeHHUS 3KCTPeMa/IbHBIX 3HAYeHHH I1apaMeTpoB 3a CYeT
Pa3TUYHBIX KOHCTPYKTHBHOTEXHOIOTMYECKUX PellleHHH
1 Heob6X0IMMOCTBIO IIPOPabOTKY MeToAaMH MOZEIHPOBa-
HUS MHOXKeCTBA BAPHAHTOB TAaKHUX PellleHUH.

CrienrmanuctaMu AO «OKB «ACTpoH» B paMKaX peajiu-
3alMH psifia TeXHOJIOTMYECKUX IIPOeKTOB, HaIlpaBIeHHBIX
Ha co3faHue IepcreKTHBHBIX MMBII MK-usnydyeHwus,
0TpaboTaH MeTOOMYECKHUM MOAXOA II0 IMPUMeHEHHUIO
OTZE/NIbHBIX IIPOrPAMMHBIX IIpoAyKToB CAIIP mis mope-
JTMPOBaHMS KOHCTPYKIUI U QU3MYeCKUX CBOMCTB TaKHX
MMEBII.

C HHTepecHBIM [oKIaZoM «QPoTolpreMHOe YCTPOH-
CTBO Ha OCHOBE MATPHYHOIO MHKPODOTIOMETPUYECKOro
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the visible range up to 2.0 microns. Moveover, the first
prototypes of relevant matrix photodetectors and cam-
eras, operating in the spectral range of 3-5 microns, have
also been demonstrated. The report has also analyzed the
advanced foreign and domestic results in this area, in par-
ticular the results of works performed by “Orion” Scien-
tific and Production Association JSC and Moscow Institute
of Physics and Technology.

The reports devoted to the uncooled bolometric type
matrix photodetector devices, presented by the authors
from JSC “Design Bureau «Astrohn» (Lytkarino), have been
extremely interesting. The report titled “Application of
CAD software products for simulation of the optoelec-
tronic, electromagnetic and thermomechanical proper-
ties of prospective matrix microbolometer IR detectors”
has been represented by A.A.Solodkov (authors: Solod-
kov A.A., Moskvichev V.Yu., Shileiko N.A.). The paper
has shown the test results of CAD application options
for simulation of the optoelectronic, electromagnetic
and thermomechanical properties of prospective matrix
microbolometer IR detectors as a part of a number of pro-
cess and engineering projects to develop the advanced
models. The authors have noted that the CAD software
products are being increasingly used for modeling devices
based on microelectromechanical systems (MEMS) for var-
ious purposes, including the uncooled matrix microbo-
lometer IR detectors (MMBD), where the sensitive ele-
ments are implemented on the basis of membrane-type
structures as a part of micromechanical solutions. This
is due to the need to obtain extreme parameter values
through various design and engineering solutions and the
need to work out many options for such solutions using
the simulation methods.

As a part of implementation of a number of process
and engineering projects aimed at the development of
advanced IR FPAs, the specialists from JSC “Design Bureau
«Astrohn» have developed a methodological approach to
the use of individual CAD software products for modeling
the designs and physical properties of such MMBDs.

An interesting report titled “Photodetector device
based on a matrix microbolometer detector with a spec-
tral sensitivity range of 2-16 microns” has been prepared
by N.A.Shileiko, an employee of JSC “Design Bureau
«Astrohn» (authors: Khafizov R.Z., Belokonev V.M.,
Moskvichev V.Yu., Serov V.V., Shileiko N.A., Shatunov
D.Yu., Silnitskaya O.A.). The author has reported that
JSC “Design Bureau «Astrohn» has developed a photode-
tector based on a matrix microbolometer detector with
a uniform absorption spectrum of 90% in the range of
2-16 microns. He has presented the experimental study
results related to the photodetector parameters, demon-
strating possible expansion of the specifications of optical-
electronic systems. The authors have noted that the matrix
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JEeTeKTOpa CO CIIeKTPaJIbHBIM [JHAaIla30HOM YYBCTBUTE/Ib-
HOCTH 2-16 MKM» BBICTYIIH/I COTPYAHUK AO «OKb ACTpoH”»
H.A.Illuneriko (aBTopel: P.3.Xadusos, B.M.Benoko-
HeB, B.}0.MockBuueB, B.B.CepoB, H.A.Illnnerxo,
[.10.1MatyHoB, O.A.CunbHULIKASH). BbUIO aHOHCHPO-
BaHO, uTo B OKB «AcTpoH» paspaboraHo ®IIY Ha oCHOBe
MaTpPUYHOr0 MHKPOOOTIOMETPHYECKOro AeTeKTopa C paB-
HOMEDHBIM CIIEKTPOM IIOITIOLIeHHsS Ha ypoBHe 90%
B AManiasoHe 2-16 MKM. OH IIpHBe/ pe3y/IbTaThl JKCIIe-
PUMEHT/IBHBIX UCCIeN0BAaHUH ITapaMeTpoB PIIY, neMoH-
CTPUPYIOLIYe BOSMOKHOCTH PACIIMPEHMS XapaKTePUCTUK
OIITHKO-3JIEKTPOHHBIX CHCTeM. ABTOPHI OTMETHJIH, UTO
MaTpUUHBle MHUKpPODOOTIOMETpHUUecKHe AeTeKTOphI, o0be-
CIIeYMBaIOIIKe IIHPOKOIIOIOCHOE IIOIVIOIIEeHME TEIIOBOIO
W3Ty4YeHHM, TI03BOJISIOT CYIIECTBEHHO YIyYLINTD XapaKTe-
puctuky O3C 110 06HAPYKEHHIO, PACIIO3HABAHMIO U HIeH-
TUQUKALIMY TeXHOTEHHBIX OOBEKTOB, COCTABHBIE YaCTH
KOTOPBIX B pe3y/nbraTe GyHKIIMOHUPOBAHMS HaIPEBAIOTCS
B MKpoKoM (0T 30 o 300 °C) grarnasoHe TeMIIEPATYP.

K HpOﬁHEMaM CO3maHUs HeoxnakgaeMbIx MOITY Takoke
MOXKHO oTHecTH Aokian A.lO.KyHnuesnda u3 ®HAH uM.
I1.H. JlebemeBa «PocT aMOpGHOIo OKCHIA BaHaAMs IIPU
PEAKTHBHOM 3JIEKTPOHHO-JIyYeBOM HCIIAPeHMH M Xapak-
TepH3aLiis CKOPOCTH OTK/IMKA Pe3UCTUBHBIX GOTOYYBCTBH-
Te/IbHBIX 37IeMeHTOoB» (aBTOpeL: A.}0.KyHuesuy, E.B. Tap-
Kaea, M.H.Bnymenay, B.A.HemneBa, A.H.][lyne6o).
M3BecTHO, 4TO amopdHBIM VO, — OCHOBHOM MaTepHas
HeOoX/IKIAaeMbIX 607IOMeTPOB, C CHJIBHOM 3aBHCHMOCTBIO
yI,eIbHOIO COIIPOTHB/IEHHS OT TeMIIepaTyphl, HO IIpU
3TOM He MMeIIIHK [MCTePe3HCHOro $a3oBoro Iepexona,
CBOMCTBEHHOTI0 KpHCTaHieckuM VO,. B cBoeM Jokiae
aBTOPBI COOOIIM/IK O POCTe IUIEHOK amopdHoro VO, mpu
HHM3KHMX TeMIIepaTypax ¢ MaJIbIM KOIHYeCTBOM TeXHOJIO-
TUYecKUX ITapaMeTpoB. [IJIsI UX aTTecTallMH pa3paboTaH
MeTOJ, HaKauKa-30HAHPOBaHKe, KOTOPBIM I103BONAET H3Y-
YaTh peJlaKCALMI0 COIIPOTHBJIEHMS IIOC/Ie BO3MEKCTBHS
JIa3epHOr0 MMITY/IbCA M YCTaHABIHMBATh OTPAHHUYEHMS Ha
ObIcTpofericTBLe. [IperMyIecTBO MeTofia — BOCIIPOK3BO-
JHMOCTh M MaJIoe KOJIMYeCTBO TeXIIapaMeTPOB.

K mpyromy Kpyry mpobiem OITO/IEeKTPOHHKH OTHO-
cuiacs pokaanm corpygHuka AO  «IJHHMHM «uKIOH»
C.A.CraxapHoro «TOHKasi HaCTpOMKa KauecTBa H306pa-
SKeHHUS [Jis BbIBOJA Ha 3KpaHe OLED MHKpPOOMCIIIEEB
¢ kpeMHHeBor CBUC ympaBneHus» (aBTopsl: A.}O.3aba-
6ypuH, A.B.Hypues, C.A.Craxapssi, [. C. IIMIHLIKH).
M3BecTHO, 4TO Ha CerONHSIMIHUM JeHb aKTHBHO pa3BHBa-
I0TCSI MHAUBUAYaJIbHBIE CPEICTBA OTOOpasKeHHsSI HUHOp-
MallMH, IIOCTPOeHHble Ha MMWHMATIOPDHBIX OUCIIIeSX -
MUKPOJMCIIIESX. ABTOPaMH IIPOBEIeHBl HMCCIeN0BaHM
ocobeHHOCTe HAaCTPOMKH KadecTBa M300paskeHUS [/
BBIBOJA Ha 3KpaHe OLED MHKPOJMCIIIeeB C KpeMHHEBOH
CBHC yrmpaBieHHs - OGHOIO M3 CAMBIX IT€PCIIEKTHBHBIX
HalpaBleHHH. [IpyBefeHbl 3aKOHOMEPHOCTH K aJIrO-

=

microbolometer detectors that provide broadband thermal
radiation absorption, can significantly improve the EOR
abilities of detection, recognition and identification of the
man-made objects, the components of which are heated
in a wide temperature range (from 30 to 300 °C) as a result
of operation.

The problems of developing the uncooled MMBDs shall
also include the report of A.Yu.Kuntsevich, an employee
of the Lebedev Physical Institute of the Russian Academy
of Sciences. The report is titled “Crowth of amorphous
vanadium oxide during the reactive electron beam evap-
oration and characterization of the response rate of resis-
tive photosensitive elements” (authors: Kuntsevich A.Yu.,
Tarkaeva E.V., Blumenau M. 1., Ievleva V.A, Dulebo A.1.).
It is well-known that amorphous VO, is the main mate-
rial of uncooled bolometers, with a strong dependence of
the specific electric resistance on temperature. Simulta-
neously, it does not have any hysteretic phase transition
typical for crystalline VO,. In the report, the authors have
indicated the growth of amorphous VO, films at low tem-
peratures with a small number of process parameters. To
certify them, a pump-probe method has been developed
that makes it possible to study the resistance relaxation
after exposure to the laser pulse and set limits of the oper-
ating speed. The advantage of this method is reproducibil-
ity and a small number of technical parameters.

Another range of problems in optoelectronics is covered
by the report of Stakharniy S.A., an employee of Cyclone
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PUTMBI IIpe0bpa30BaHMUsI BXOSHOTO LIUPPOBOro BUIEOCKT-
Haja /iy Toly4yeHHs Havbonee NHQOPMATHUBHOIO BHU3Y-
QIBHOTO 0TOOpaskeHMsI Ha 3kKpaHe OLED MHUKpOIHCIIIEeB
6e3 moTepu KauecTBa HCXOMHOro H300paskeHHUs. Kom-
MaKTHbIe rabapUThHl U HU3KOoe SHepronorpebneHue OLED
MUKPOJKCIIIeeB KparHe BaKHBI IIPH CO3JAHHUM IIOpTa-
TUBHBIX 3PIOHOMUYHBIX CPeCTB 0TOOpakeHUs HHGOP-
MalMH (Haro/0BHBIX BHEOMOZY/eH, 0YKOB M IIJIeMOB
BUPTYaJIbHOM, JOMIOTHEHHOM U CMeIIaHHOH PealbHOCTH —
VR/AR/MR). BmecTe ¢ TeM OLED MUKPOAHCILIEN HMEIOT
0COOEHHOCTH XapaKTePUCTHK, CBSI3AHHBIMU C QyHAAMEH-
Ta/JbHO (QU3UYEeCKUMH CBOMCTBAaMH 3/I€KTPOIIOMUHEC
1eHTHBIX OLED CTPYKTyp, TaK K 0CODEHHOCTSIMH KpeM-
HHeBOM TeXHOJIOTHH IpH co3gaHuu CBUC ympaBieHHS.
OCHOBHOM IIpOO/IeMOM SIBASITCS HaIM4YMe CyIleCcTBeH-
HOM HeJTHHEHMHOCTH BOJBT-SIPKOCTHOM XapaKTepHUCTHKHU
OLED CTpPyKTyp M HajJHd4He IIOPOrOBOr0 HaIIPsUKeHU,
0 JOCTHKeHHSI KOTOPOIO 3jIeKTPOIIOMHHEeCLeHIIH
OTCYTCTBYET.

B pabore 6bL1H IIPOBeieHBI pe3y/bTaThl UCC/Ie0BAaHHI
1 pa3paboTaHHBIe AJITOPUTMBI IPeobpa30BaHMUS BXOLHOIO
U(POBOro BHEOCHTHANA /ISl IONydeHHs Haubosee
MHPOPMATHBHOIO BU3yaJIBHOTO 0TOOpaKEHMSI Ha SKpaHe
OLED MHUKpopucIuieeB 6e3 IIOTepH KadecTBa HCXOZ-
HOro u3obpakeHus. HccreqoBaHUS IIPOBeNlEHHBl C yue-
ToM (QHU3HYeCKHUX CBOMCTB 3/1eKTPOTIOMHUHECIIeHTHBIX
OLED cTpyKTyp, M3roToB/leHHbX B AO «ITHHH «LIuKion»,
a TaKoKe ITHKCeNHBIX SYeeK B IIPUBSI3Ke K 0TeYeCTBeHHOM
KpeMHHEeBOU TeXHOJIOTHHU C IIPOeKTHBIMHU HOpMaMH 180
HM AO «MUKPOH». Pe3y/IbTaTbl pab0Tbl IPUMEHHUMBI 151
IIOBBIIIEHMS Ka4yeCTBa allllapaTypsl C IPUMeHEeHHEM YKe
paspaboranubx OLED MUKPOIUCIUIEEB U HCIIOIB3YIOTCS
IUIsL TIPOEKTUPOBaHMS KpeMHHeBbIX CBHC yrmpasieHHS
paspabatsiBaeMblx OLED MHKPOAMCIIIEEB C PaCIIHpPeH-
HBIMU QYHKIIMOHATPHEIMU BO3MOKHOCTSIMH.

B HacToSIIMH MOMEHT [eTeKTOpPbl Ha OCHOBE MHO-
FOKAHA/IPHBIX IeKTPOHHBIX yCHIHTener (M3JY) Hamuiu
caMoe IIMPOKOe IIPMMEHeHHEe B PasIMYHBIX Cdepax
HayKM M TeXHUKM, TaKMX KaK HCCIeoBaHMS B obma-
CTH 40epHOM OH3MKH, MAaCC-CIIEKTPOMETPHS, TeXHHKHU
IJI1 KOCMHYEeCKHX HCCIefOBaHHUM, MeIHIHHe, 3JIeK-
TPOHHOM MHKPOCKOIIMM M T.JA. ITOMY HHTEPECHOMY
HaIlpaB/eHUI0 ObIT IOCBSIIEH MOKIAZ, IIpefCTaBUTeNs
OO0 BTILI «bacmmuk» Poccus, r. Bimagmkaska3z, PCO-
Ananwms, C.B.KpuBoBa «MUKpPOKaHa/IbHBIE 3IEKTPOHHBIE
YCHUIUTENN: MPUHUKI paboTsl U Chepsl IIPUMEeHeHHUs.
B moxiaze 6bUIHM OCBellIeHB! HOBEHIIKE Pa3paboTKU KOM-
HaHuM «BaclmuKk» B 00/IacTH co3maHusg MDY M [IeTeKTo-
POB Ha HX OCHOBe, IIpe[CTaB/leH MOJeNbHBIN psifi IIpO-
OYKLIUM C ONMCaHMEM TeXHHYECKHX XapaKTepHUCTHK
U chep mpHMeHeHHs. 3a IIOoC/IenHee BpeMs IIPeAIpHs-
THeM pa3paboTaHbl M OCBOEHBI AETEKTOPHI IS BpeMsi-
IIPOJIETHOM MAaCC-CIIeKTPOMETPHUH, KBaJPYIIOIbHOU
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Central Research Institute JSC titled “Fine-tuning of the
image quality for demonstration on an OLED microdis-
plays with the silicon VLSI control” (authors: Zababu-
rin A.Yu., Nuriev A.V., Stakharniy S.A., Shipitsin D.S.).
It is well-known that the individual display devices, built
on the miniature displays (microdisplays), are currently
actively developing. The authors have conducted research
into the features of image quality adjustment for demon-
stration on the OLED microdisplays with the silicon VLSI
control. The conversion principles and algorithms for the
input digital video signal are presented to obtain the most
informative visual demonstration on the OLED micro-
display screens without the original image deterioration.
It is noted that one of the most promising areas repre-
sents the microdisplays based on organic light-emitting
diodes (OLED) with silicon VLSI control. The compact
dimensions and low power consumption of OLED micro-
displays are extremely important when developing the
portable ergonomic information display devices (head-
mounted video modules, glasses and helmets of virtual,
augmented and mixed reality - VR/AR/MR). Moreover,
the OLED microdisplays have specifications related to the
fundamental physical properties of electroluminescent
OLED structures, as well as the specifications of silicon
technology when developing the VLSI control. The main
issue is the availability of significant nonlinearity in the
brightness-voltage specifications of OLED structures and
availability of a threshold voltage prior to reaching of
which there is no electroluminescence.

The paper describes the research conducted and algo-
rithms developed for converting the input digital video
signal to obtain the most informative visual demon-
stration on the OLED microdisplay without the original
image deterioration. The studies have been carried out
with due regard to the physical properties of electrolu-
minescent OLED structures produced by Cyclone Central
Research Institute JSC, as well as the pixel cells in rela-
tion to the domestic silicon technology with the design
standards of 180 nm by Micron JSC. The work results are
applicable to improve the quality of equipment using the
already developed OLEDs microdisplays and are used for
the design of silicon VLSI controls for the developed OLED
microdisplays with advanced functionality.

At present, the detectors based on multichannel elec-
tronic amplifiers (MEAs) have found wide application in
various fields of science and technology, such as research
in the field of nuclear physics, mass spectrometry, space
research technology, medicine, electron microscopy, etc.
The report submitted by Krivov S.V., a representative of
Baspik Vladikavkaz Technological Center LLC, Russia, Vla-
dikavkaz, North Ossetia-Alania, has been devoted to this
interesting area. The report is titled “Microchannel elec-
tronic amplifiers: operating principles and areas of appli-
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MacC-CIIeKTPOMETPHH, PeHTIeHOBCKOM CIIeKTPOMETPHH,
JETeKTOPhI YILTPAdHOIETOBOI0 M BUIMMOIO H3/yYeHu s,
JOETEeKTOPhI IS JTHATHOCTHKM IIPOQUIIS IIyUKa 3apsUKeH-
HBIX YaCTHL B YCKOPHUTENIAX M T.ZA. B moxiage coeaH
aKIeHT Ha BO3MOKHOCTh X HeOOXOMHMMOCTb MMIIOPTO3a-
MeIleHH s IIHPOKOM HOMEHKIATYPBL M3[e/IMK Ha OCHOBE
MD3Y Ha POCCHUICKOM PBIHKe.

BbIBOJbl

Y9acTHUKH KOH®epeHILIUH, OOCyoHB COCTOSHHE Pa3BH-
THSI TeXHUKH, COOPMYIHMPOBA/IM [IPUOPHUTETHbIE HAYYHO-
TeXHUYeCKHe 3a7jauu:

* COBEpILIEHCTBOBaHHE M pa3paboTKa MeToLaMH rete-
POSIIHTAKCHAIPHON HHKeHePHH HCXOJHBIX IIOTY-
IIPOBOAHHMKOBEIX (OTOUYBCTBUTEIBHBIX MaTepHa-
JIOB Y CTPYKTYP;

¢ pa3paboTKa TEXHOJIOTHU CO3AHMSI MATPUYHBIX
MacCHBOB QOTOUYBCTBUTEIBHBIX 3JIEMEHTOB C IIpe-
Je/IbHO MaJIbIM IIarOM 3JIeMEHTOB BIUIOTh [0 5 MKM,
obecrieqnBaroniel: GopMHUPOBaHKE MerallKCeTHBIX
MaTpHL, C HHU3KOH [e)eKTHOCTBI0O M MAJIOM B3aH-
MOCBSI3bIO, & TaKKe UX THOPUAM3AINIO C KpeMHHe-
BBIMHU MYJIbTUILIEKCOPAMH;

* (CO3[aHMe MYJIbTHIIIEKCOPOB C MaJIbIM LIAarOM BXOZ-
HBIX siueeK, LIUGPOBOL IperobpaboTKOM K YHCIOM
BXOIHBIX s4eek ~100-107;

* paspaboTKa THUIOPSAA MHUKPOKPHOTEHHBIX CHCTEM
OXJTKJIEHHS, B TOM YHC/Ie MalorabapUTHBIX C HH3-
KAM SHeprornorpebneHHeM [JIs «BbICOKOTEMIIEpa-
TypHBIX» MOITY;

* Ppa3BUTHE HOBHIX IIPUHLMIIOB U MaTepHUaJIOB [Jis
peructpauuu MK-u3nyyeHus, BKI0Yast GOTONIPU-
€MHHMKH Ha OCHOBE KBAHTOBBIX TOYEK, APYIHX
2D-CTPyKTyp W T.1I.

3AK/TIOMEHUE
[lofBOMSL WUTOT 3acefaHHs CEeKIUH, YYAaCTHHUKU BBICOKO
OLIeHWIH paboTy ¢popyMa U IOAUEPKHYIIK LIEHHOCTb JHC-
KYCCHH, Pa3BepHYTHIX B PAMKAX CEeKIHH 12 BOKPYT Hay4HO-
TeXHHUYECKHX Pe3y/IbTaToB. OHU OTMETHIIN ODIIyI0 aTMOC-
depy MeporpusTHsL, CII0COOCTBYIONIYIO BaXKHOMY 0OMeHY
OITBITOM B 00J1aCTH MUKPO- 1 OIITO3IEKTPOHHUKH .

®opym «MHKpPO3/IeKTPOHHUKA», IIPOMIeNIIHN Ha deme-
PYIBHOM TeppUTOpUM «CHUPHYC», HPOSBUI cebst sddek-
TUBHO¥ IIVIOIIA/IKOM /ISl AITpOOALIMK HOBBIX U/IEH U ITpef-
CTaBJIeHHSI JOCTHKEHUH . Pe3y/IbTaThl, poskIeHHbIE B X0fe
OUCKYCCUM, X WUTOTOBBlE MAaTepUasbl CeKUMH 12 OymyT
IIOJIOSKEHBI B OCHOBY HaIlpaB/IeHUI JesTelbHOCTH Pabo-
yer rpynmbsl KoMuTeTa II0 Hay4HO-TEXHOJIOTHYECKOMY
1 UHOPACTPYKTYPHOMY pasBUTHIO CoBeTa II0 Pa3BH-
THIO 37IeKTPOHHOM ITPOMBILIJIEHHOCTH, KOTOpasi COCTaB-
nsieT JIOPOSKHYIO KapTy Pas3BUTHUSI OIITO3IEKTPOHUKH
B Poccuu.
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cation”. The report has highlighted the latest develop-
ments of BASPIK Vladikavkaz Technology Center LLC in
the field of MEAs and related detectors. A model range of
products is presented with a description of their techni-
cal specifications and areas of application. Recently, the
enterprise has developed and mastered the detectors for
time-of-flight mass spectrometry, quadrupole mass spec-
trometry, X-ray spectrometry, ultraviolet and visible radia-
tion detectors, diagnostic detectors for the charge-particle
beam profile in the accelerators, etc. The report focuses
on the possibility and necessity of import substitution of
a wide range of products based on MEA on the Russian
market.

FINDINGS

The conference members have come to the conclusion that
the following scientific and technical problems must be
solved:

+ improvement and development of initial semicon-
ductor photosensitive materials and structures by
the heteroepitaxial engineering methods;

 development of technology for matrix arrays of pho-
tosensitive elements with the extremely small pitch
of elements up to 5 microns, ensuring generation of
megapixel matrices with the low defectiveness and
low interconnection, as well as their hybridization
with silicon multiplexers;

» development of multiplexers with a small pitch of
input cells, digital preprocessing and number of
input cells of about 10°-107;

+ development of a range of microcryogenic cooling
systems, including the small-sized ones with low
power consumption for “high-temperature” FPAs;

» development of new principles and materials for
recording IR radiation, including any photodetec-
tors based on quantum dots, other 2D structures, etc.

CONCLUSION

Taking all the aforesaid into consideration, the partici-
pants have highly appreciated the Forum in general and
section 12 in particular, both the scientific and techni-
cal results and the general atmosphere of the event, whie
noting the importance of sharing experience in the field
of micro- and optoelectronics.

The Microelectronics Forum held on the Sirius Federal
Territory has been an efficient platform for discussing new
ideas and presenting results achieved during the entire
decade. The results of work and final materials obtained
by section 12 will form the basis for activities of the Work-
ing Group of the Committee for Scientific, Technologi-
cal and Infrastructure Development of the Council for the
Electronics Industry Development that is drawing up an
optoelectronics development roadmap in Russia.
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