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V. BimomocTi npo guceprauiio
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Tema gucepranii:

1. PenlakcauiiiHi mpouecu B ceHcopax 300pakeHb Ha OCHOBI HeifeanpHOro reteponepexony CdS-Cu2S

2. Relaxation processes in image sensors on the basis of nonideal CdS-Cu2S heterojunction

Pedepar:

1. luceprauis npucBs4eHa BUBHAYEHHIO MEXaHi3My Ta CTBOPEHHIO MOZeJli PeJlaKCallilHUX IIPOLIECIB B
reteponepexoni CdS-Cu2S, saxuii npu3HayeHu A5 po3pooKu ceHCopiB 300paskeHb. BuaineHo nBi pa3u penakcariii
HepiBHOBaXXHOTO 3apsay B OI13: ¢as3a mBuakoi pesnakcauii i ¢pasa nosisibHOI pesakcauii. [lokazaHo, mo nepuma
peai3yeThCs 3a paXyHOK BUKUY 3apsly LJISIXOM TYHEJIIOBAaHHS HA ITIOBEPXHEBI CTAaHU FeTEPOMEXKIi; Ipyra - 3a
PaxyHOK TEpMiYHOTO BUKU/Y JIOKAJIi30BAHOT O 3apsny. JloBeneHo, o epeKT MOAYIsILii CTpyMy KOPOTKOTO
3aMUMKAaHHS 32 JOIIOMOT0I0 KOPOTKOXBMJILOBOTO MiJICBiYyBaHHS Peajli3yeThCs Yepe3 3aXBaT AipOK OJHOTO TUIY Ha
rJIMOOKi eHTpH y mupoko3oHHOoMY CdS. BcTaHOBIIEHO, 110 HACHYEHHS curHaiy retrepornepexony CdS-Cu2S npu
30i/1bLIIEHHI iIHTEHCUBHOCTI KOPOTKOXBUJIbOBOTO MiZICBiUyBaHHS BilOYBa€ThCSI BHACIIOK 3HAYHOTO [1€PEBUILEHHS
Ipen@oBoi MBUIKOCTI HOCIIB, SKi NepeTUHAIOTh FETEPOMEXY, HaJ, LIBUAKICTIO IOBEPXHEBOI peKoMOiHallii.
OTpuMaHo Brpa3 4J1 XapaKTePUCTUYHOI KPMBOi CEHCOPA Ha OCHOBI HeifeanbHOro rereponepexoga Cds-Cu2s,

SIKUI 10Ope IOrOKY€ETHCS 3 EKCIIEPUMEHTAIbBHUMU JaHUMU 1 MOXKe OYTH BUKOPUCTAHUI IIPU [OCIIiIKeHH]



CEHCUTOMETPUYHHUX XapPaKTePUCTUK NMOAIOHUX NpuaiB. OTpUMaHi pe3yJIbTaTh MOXYTb OYTU BUKOPUCTaHi IPU
ONMCAaHHI pesiakcalii CUTHaJy JOCJiIKYBaHOTO CEHCOPa Ta MPpY PO3IJIsifi IPOLECIB i SIBUI y TUTIOBUX HeilealbHUX
rereporiepexofax. MaTepianu podboTH TakKoK MOKYTb 6yTH BUKOPUCTAHI Ha MigIIPUEMCTBAX NPUIIafo0yiBHO]

IIPOMUCJIOBOCTI ITPX CTBOPEHHI €(PEeKTUBHUX CEHCOPiB 300paKE€HHS Ha OCHOBI HeilleaIbHUX Fe€TEPOIEPEXOiB.

2. The dissertation is dedicated to a definition to the mechanism and to building of relaxation processes model in
CdS-Cu2S heterojunction, which is to be elaboration image sensors. Two phases of nonequilibrium charge
relaxation in a space-charge region were defined: a phase of a fast relaxation and a phase of a slow relaxation. It is
shown, that the first phase is realized due to a charge release by tunneling to surface states of heteroboundary; the
second - due to thermal release of localized charge. It is shown, that the effect of short-circuit currents
modulation by means of short-wave illumination is realized by means of monotype deep capture centers for holes
in wide-band-gap CdS semiconductor. It is established, that the saturation of a CdS-Cu2S heterojunction signal at
increasing of intensity of short-wave illumination occurs due to the considerable excess of carriers drift velocity
which cross heteroboundary, over a velocity of a surface recombination. Expression for the characteristic curve of
nonideal CdS-Cu2S heterojunction sensor is obtained. This expression is in good agreement with experimental
data and may be used for examination of sensitometric characteristics of similar devices. Obtained results can be
used for a description of signal relaxation of an investigated sensor and for consideration of processes and
phenomena in typical nonideal heterojunctions. Materials of dissertation also may be applied at instrument making
industry for creation of efficient image sensor on the basis of nonideal heterojunctions.
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