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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 29.19.25

Tema guceprauii:
1. doToenexTpUYHI Ta ONTUYHI sIBUIIA B POTOLETEKTOPAX i COHSIYHUX eJIeMEHTaX Ha OCHOBI HaliBIPOBiTHUKiB A3B5

3 TEKCTYPOBAHOIO MEXXEIO MOIITy.

2. Photoelectrical and optical phenomena in photodetectors and solar cells on the base of A3B5 semiconductors
with textured interfaces.

Pedepar:

1. Incepralist npucBsYeHa AOCTIIKeHHIO0 GOTOeIEeKTPUIHMX i ONTUYHUX SIBULL Y POTOINpUiiMadax i COHSIYHUX
enemeHTax (CE) Tury MeTas-HalliBIIPOBiIHUK Ha OCHOBI HaNiBIPOBiTHUKIB A3B5 3 TEKCTYPOBaHOIO aKTUBHOIO
MeXelo nnoginy. TeopeTH4HO Po3paxoBaHO POTOCTPYM NOBEpxHEBO-6ap'epHOi cTpyKTypH (I15C) Ta npomnyckaHHs
csitza B CE 3 mikpopenbedHrMu Mmexxamu nofiny. Lle 103Bosno BU3HAUUTYU peKoMOiHaliliHI apameTpu
TEKCTYPOBAHMX MeX IOy MIJIIXOM IIOPiBHSIHHS BUMIPSIHUX CIIEKTPiB 30BHIIIHbOI KBAHTOBOI €()EKTUBHOCTI 3
PO3pPaxOBaHUMMU CIIEKTPaMU BHYTPIIIHbOI KBAaHTOBOI €(peKTUBHOCTI. JlocaimkeHo BnactusocTti [1BC tuny Au(ITO)-
GaAs, Au-InP, i rereponepexin GaAlAs-GaAs 3 TEKCTypOBaHOIO MEXKEI0 MOy IBOX TUIIB: KBa3irpaTku Ta

IeHAPUTHU, OTPUMAHUX CIIOCOOOM XiMiYHOTO aHiI30TPOITHOTO TPABJIEHHS, B TiM YKCJIi 3 IOJIATKOBOIO [TACHBAIII€I0.



3arnpornoHoBaHo GIYKTyalLiflHy MOZEb 3 PO3IOJiIOM BUCOT 6ap'epiB 3a 3aKkOHOM ["aycca 1j11 MOJieTII0BaHHS
doroenekTpryHUX Ta TeMHOBUX BAX ITBC 3 TeKCTypOBaHOIO MesKelo NoAiny. BusiBieHo 3MiHy ctanoi Pivapacona ta
aHOMaJIbHO BEJIMKi 3Ha4€HHS TeMIIepaTypHOro KoedilieHTa BUCOTU 6ap'epa, a TAKOXX 3MEHIUIEHHs HAallpyTru
PO3IMKHEHOTO KoJ1a 3i 30i7bLIIeHHsIM IUPUHU POo3Nofiny . [TokazaHo, mo YP-dpoTogerexkropu Ha ocHOBI [TBC Au-
GaAs i Au-InP 3 TeKCTypOBaHOIO MeXEI0 MOy 3a CIIeKTPaJIbHOI0 YyTAUBICTIO B 067acTi =0,25 0,4 Mxm (S =0,33
MKkM=0,23 A/BT (Au-GaAs), S =0,35 Mmxm=0,19 A /BT (Au-InP)) He nocTynaTbCs CBITOBUM 3pa3KaMm 32 paxyHOK
BUOOpY Mopdosorii Mikpopesnbedy Ta TEXHOJIOTI] BUTOTOBIEHHS. JIOCIiI>)KEHO BILJIMB OIIPOMIHEHHS ~KBaHTaMU
60Co no3amu 103 2 105 I'p Ha xapakTepuctuku [1BC 3 mikpopenbedom TuIy AeHAPUTIB Ta KBasirpatku. [TokasaHo,

1[0 IePCIeKTUBHIIIMMU 1J1s1 KOCMiYHOTO BUKOopucTaHHs € CE 3 MikpopesibepoMm TUITy KBa3irpaTKU.

2. The dissertation is devoted to the research of the photoelectrical and optical phenomena in the photodetectors
and solar cells on the base of A3B5 semiconductors with textured active interfaces. Influence of microrelief
interface between thin conductive film (emitter) and semiconductor substrate (absorber) on the optical and
recombination losses in surface barrier solar cells is analyzed. Equations for the calculation of monochromatic
light transmission through a thin absorbing film with one or two rough surfaces, on an absorbing substrate, are
presented. The possibility to increase the photosensitivity of the Au/GaAs surface barrier structures (SBS) due to
texturization and sulfur passivation of the interface for two types of microrelief (dendritic or quasigrating)
obtained by chemical anisotropic etching has been investigated. The recombination parameters of textured
interfaces were determined from the experimental spectra of the external quantum efficiency, taking into
consideration the calculated spectra of light transmittance. A comparison of the internal quantum efficiency
spectra with calculated ones allows a determination of the electronic parameters of the interface. The application
of fluctuation model with Gaussian type of lateral barrier height distribution to the simulation of photoelectric and
dark electric I-V characteristics of metal /semiconductor SBS with rough interface has allowed explaining their
certain special features by a difference in the width of this distribution . In addition to the increase of the effective
value of Richardson constant and the apparent temperature coefficient of the barrier height, the decrease of the
open-circuit voltage of fotodetectors and solar cells with the increase is predicted. The comparative investigation
of Au/GaAs SBS with interface microrelief of dendrite- and quasigrating type verified the theoretical prediction.
Specifically, the smaller Voc value in the case of SBS with dendrite-type microrelief at nearly equal Isc was
explained by a greater that was confirmed by a greater width of microrelief height distribution obtained from
atomic force microscopy (AFM) data. Photodetectors with enhanced UV response which is comparable to and even
exceeds that of known devices in the spectral range from 0.25 to 0.4 m have been elaborated on the basis of
Au/(GaAs, InP) structures by means of developed technology of chemical processing including texturation of the
heterojunction interface. Both the photoconversion parameters under AMO simulated illumination and the
tolerance for 60Co -irradiation, obtained for structures with various interface microrelief morphologies, allowed
identification of the quasigrating type as more suitable for solar cell application.
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