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OPTICALLY ACTIVE COATING FOR PHOTONICS DEVICES

The main elements of a modern optoelectronic sensor are known to be
semiconductor sources and photodetectors. One of the important components of such
a sensor is a photodetector, which must not only have a high efficiency to convert the
incident radiation into electric current, but also have the appropriate spectral
distribution of photosensitivity and speed. Therefore, the improvement of
photodetectors (PhD), especially in the infrared (IR) range of the spectrum is of great
importance [1].

The purpose of our research is to increase the sensitivity of PhD operating in
optoelectronic sensors at room temperature in the spectral range of 2-5 pum by
applying to the active elements (AE) PhD optically active coating of a given shape
based on multicomponent glassy alloys from chalcogenide systems Ge— (Ga, As, Sb)
- Se.

PhD placed on the substrate of the TO-18 case were investigated. The active

elements of the AF are made on the basis of heterostructures with p-n junctions based
on solid solutions InAs / InNAsSb / INAsSbP / and GaSb / GalnAsSb / AIGaAsSh.
A radical solution to simplify the technology of obtaining AE structures and increase
the critical angles is achieved by applying an optically active coating of a given shape
on AE PhD flat design with a high refractive index and low absorption coefficient for
incident radiation.

Promising and technological materials for applying an optically active coating
are transparent in the IR region of the spectrum chalcogenide glassy semiconductors.
Chalcogenide glasses (ChG), which were used in studies, are transparent in a wide
range of the optical range with a given refractive index, provide good adhesion to the
material of the AE and the body, are consistent with their coefficients of thermal
expansion, do not change the spectral characteristics of AE and technology good in
manufacturing.

To obtain the maximum external output of the AE radiation, the optimal
geometric shape of the optical coating was calculated (Fig. 1). The lower part of the
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optical coating shape takes into account the height of the coating surface, which does
not emit radiation, due to total internal reflection, and the upper part of the coating
shape was obtained taking into account the necessary (given theoretically) directional
pattern. This form of optical coating conveniently combines the possibility of a more
complete use of the light flux emitted by the AE with the possibility of its
simultaneous focusing in the desired direction [2].
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Fig.1 Optical coating of AE photodetector on TO-18 Fig 2. Spectra of AE photosensitivity before (5) and
body: after applying the optical coating (6).

1 - body; 2— current leads;
3- AE of the photodetector;
4— electrical contact;

5- chalcogenide glass

Our proposed method for applying an optical coating of a given shape based on
multicomponent chalcogenide glasses [3] and a device for its implementation [4]
have shown high reproducibility of specified forms of an optical coating. The
photosensitivity spectra of the PhD obtained by us before and after the application of
the optical coating are shown in Fig. 2.

The use of glassy alloys from multicomponent chalcogenide systems Ge - (As,
Sh,) - Se as materials for optical coating made it possible to increase the efficiency of
the used emitting AEs by 3.0-5.0 times, and the AE of photodetectors is at least 2.0-
2.5 times in relation to similar photodetectors in which a hermetically sealed coating
is used based on a polymer compound and 3.0-4.0 times in relation to photodetectors
in which the sealing is carried out using a metal cover and transparent window for
radiation.
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CBITJIOAIOAHA 3 KEPYIOUUM OIITUYHUM EJTEMEHTOM

CTpiMKHMII pPO3BUTOK CYYaCHUX TEXHOJOTIH Ta CUCTEM ONTHYHOTO 3B'SI3KY
BHMAararoTh IPUHIMIIOBO HOBUX MMIXOIB A0 PO3IIMPEHHS €IEMEHTHOI 0a3u Cy4acHOi
OITOEJIEKTPOHIKH, 110 BIAKPUBAE MEPCHEKTUBU CTBOPEHHS HAALIBUIKOAIIOUHUX CXEM
IHTErpaJIbHOT ONTOENEKTPOHIKM, PO3POOKM HOBUX Ta YJOCKOHAJIEHHS 1CHYIOYHMX
€JIEMEHTIB, KOMIIOHEHTIB, TpPUJIaAiB 1 CHUCTEM OOpoOKH, 30epeKeHHS Ta
BiloOpakeHHss ~ onTuU4HOi  i1HGopmamii.  KirogoBumu  enemeHTaMu  ycix
ONTOENEKTPOHHUX cucteM € akTuBHI eneMeHtd (AE) cBitmomionis (CJl) Ta
doTomnpuitmauiB abo dotonpuiiMansaux npuctpoiB (PII) Ha ix ocHOBi. B ocTtanHi
POKHM MapamMeTpH CBITJIOAIOJHUX CTPYKTYp CYTTEBO MOKPAIIWIMCh, OJHAK Ipodiema
MIJBUIIEHHS  TOTYXHOCTI ¥ 1H(oOpMaiiitHOi  3aTHOCTI  CBITJIOM10JIHUX
BUIPOMIHIOBAYiB 3aJIMIIAETHCS aKTYaJIbHOIO [1].

Merta HaMX TOCHIIKEHb — MIABUILEHHS NoTyX)HocTi CJl, siKi mpaltoroTh mpu
KIMHATHIA Temmeparypi B CHEKTpajJbHOMY Jiana3oHi 2-5 MKM Ta KepyBaHHA iX
POOOTOIO J1J1s1 PO3MIMPEHHS 00J1aCT1 iX BUKOPUCTAHHS.

CyTTeBe TOKpAalIeHHsS CBITJIOTEXHIYHUX MapaMmeTpiB BUIpoMiHioouux AE,
JOCSITHYTO 3aBISKH BHUKOPUCTAHHIO B SIKOCTI MaTEpiasliB NIl ONTUYHOTO TOKPHUTTS
0araTOKOMIOOHEHTHHX  CKJIOMOMIOHHMX  CIUIaBIB 13 XaJbKOIE€HIAHUX CHCTEM
Ge—(As, Sh,)— Se). Konctpykiiist ogepskanux Hamu CJ] mokazana Ha puc. 1.

CeiTionionn 3 Kepyl4MM ONTHYHUM €JIEMEHTOM MpPAalOlTh HACTYIHHUM
yuHOM. Bumnpowmintorounii AE 3, mpu mpoxomKeHHI Kpi3b HBOTO E€JIEKTPUYHOTO
CTpyMy, TEHEpy€ CBITJIOBE BHIIPOMIHIOBAaHHS B ONTHYHO MPO30pE MOKPUTTA 5
3aMponoHOBaHOI HamMu (OpMH. 3a paxyHOK BIJOMBaHHSA CBITJIOBOIO MOTOKY, IIO
Nonajae Ha rPaHUII0 MOJAUTY ONTUYHE MOKPUTTA 5 — MOBITPS MiJ KYTOM MEHIIUM
JESKOr0 KPUTHUYHOIO KyTa TMaJiHHS IS JIaHOTO ONTHUYHOIO CEepeoBHIIIA,
YTBOPIOETHCSI YACTHHA CBITJIOBOrO MOTOKY, SIKa MOIJIMHAETHCS (POTONMPUHMAIOUUM
AE 4. Inma yacTuHa CBITJIOBOTO IOTOKY, 3aBISKH ONTHYHOMY MOKPHUTTIO 5,
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