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Pedepar:

1. Incepralnist NpucBsY€Ha CTBOPEHHIO Ai0OHUX CTPYKTYpP Ha 6a3i MOHOCEJIeHIiB iHAi0 Ta rajio, JOCiIPKeHHIO iX
OCHOBHUX €JIEKTPUYHUX i POTOENEKTPUYHHUX BIACTUBOCTEH, @ TAKOK BUBUEHHIO MOKJIMBOCTEN IIPAKTUYHOTO
BUKOPUCTaHHS. OCO6IMBICTIO 1aHOI pOOOTH € BUKOPUCTAHHS MaTepiaiB 3 IIMPOKAM CIIEKTPOM €JIeKTPOQPI3NIHUX
IlapaMeTpiB Ta CTBOPEHHIO Ha iX OCHOBI BUIIPSIMJISIIOYMX CTPYKTYP Pi3HOTO THUILY: IOBEpPXHEBO-6ap'epHUX HiofiB, p n
roMO- Ta reTeporepexois. 3a3HadeHi pakTopu y OeJHAHHI 3 Bapiallielo yMOB AOCIiNy (Hanpyra, TeMIepaTypa,
PiBEHBb OCBITJIEHHS Ta OTO CIEKTPAJIbHUN CKJIAJ] TOLIO) AO3BOJIMIA BUJIYYUTH 3 BEJIMKOI MHOKMHU MEXaHi3MiB
(hOopMyBaHHS TEMHOBUX i CBITJIOBHX XapaKTePUCTUK HEOOXiTHUH 1 JeTajlbHO MOro BUBYUTH. JJOCIiIpKEeHHS
NoKasasy, o y Ai0JHUX CTPYKTypax peasizyloThbCsl IOCUTh 6araTo MexaHi3aMiB CTPyMOIIPOXOKEHHS: TEIJIOBa Ta
[10JIbOBA €MiCisl, FeHepaLiiHO peKOMOiHallilHI TpoLlecy B 06J1aCTi IPOCTOPOBOTO 3apsiAy Ta yIapHa ioHi3alis.
BcTaHOBIIEHO, 1[0 BUCOTA MOTEHLiaJIbHOTO 6ap'epa KOHTAKTIB MeTaJl HaMiBIIPOBiIHUK BU3HAYAETbCS PI3HULIEIO POOIT

BUXOTy KOHTAKTYIOYMX MaTepiasiiB P eKpaHyiodiii /i moBepxHeBUX PiBHIB. IX KOHIEHTpaIlisl BMIHIOETHCS Y MEKaX



(8-15)1012 cM-2 i KOpetoe 3 pi3HUILIEIO €JIEKTPOHETaTUBHOCTEN eJIeMeHTiB 6a30Bux crionyk InSe ta GaSe. Bnepiue
noby0oBaHa eHepreTUYHa 30HHA Jiarpama reteporepexony pGaSe-nInSe, sika aneKBaTHO IOSCHIOE BCi
CIIOCTEPE>KyBaHi eJIeKTPUYHi Ta POTOEeIEeKTPUYHI BIACTUBOCTI IUX IiOAHUX CTPYKTYp. PoTOENeKTpUyHI NapameTpu
i XapakTepuCTUKY BU3HAYAIOThCSI TUIIOM JIi0O/IHOI CTPYKTYPH Ta ii mapameTpamu. BcTaHoBjeHo, 10 yaapHa ioHizaris
IIPOBOJAUTBLCS MEPEBAKHO HOCISIMU OJIHOTO 3HaKy. OGrOBOPIOIOTHCS MOXKIIMBOCTI IPAKTUYHOTO BUKOPUCTAHHS
00'€KTiB LOCJII)KEHHS Y SIKOCTi POTOLLeTEKTOPIB, IPUCTPOIB TUITY "CUUHTUIIATOP-GOTONIOA" Ta iHIIKX IPUIaAax.

2. The thesis is devoted to the creation of diode structures based on the indium and gallium monoselenides and to
the investigation theirs fundamental electrical and photoelectrical properties as well as to the analysis of practical
application possibilities. The peculiarity of present work is application of materials with wide spectrum of electro-
physical parameters and creation on theirs base of the straightening structures different types (surface-barrier
diodes, p-n-homo and heterojunctions). Mentioned factors in conjunction with variation of experiment conditions
(voltage, temperature, level of illumination and its spectral composition etc.) allow us to extract from great number
mechanisms of formation of the dark and the light characteristics the necessary mechanism and to investigate it in
detail. The researches reveal that many mechanisms of current transmission implement in diode structures: heat
and field-effect emission, generation-recombination processes in the area of space charge and impactionisation. It
is established that the height of potential barrier of metal-semiconductor contacts is determined by the difference
of photoelectric work functions of contacting materials during shielding action of surface levels. Its concentration
changes in the limits (8-12)-1012 cm-2 and correlates with difference negative electron affinities of the elements of
base compounds InSe and GaSe. For the first time energy band diagram of heterojunction pGaSe-nInSe that
adequately explains all observed electrical and photoelectrical properties of diode structures is constructed. The
type of diode structures and their parameters determine photoelectrical parameters and characteristics. It is
established that impact ionization is mainly performed by the like-sign current carriers. The possibilities of
practical application as photodetectors and devices of the type "scintillator-photodiode" and other devices are
discussed.
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