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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. ®i3uKO-TEXHOJIOTIYHI OCHOBU OZlep>KaHHS WapiB cynbQiny KafMmito 1J1s1 M1iBKOBUX COHSIYHUX €JIEMEHTIB

2. Physical-technological basis of obtaining CdS layers for thin film solar cells

Pedepar:

1. O6'exT: niBKU Cy1b(iny KaMilo Ta [JIiBKOBi COHSIYHI €JIEMEHTH, Y KOHCTPYKIii SKMX BOHU BUKOPUCTOBYIOTBCSI.
Merta: po3po6ka ¢iznYHMX OCHOB MaTepiaso3HaB4Oi ONTUMIi3alii TEXHOJIOTIH ofepKaHHs MapiB Cybdiny Kagmiio
IJIs1 pPi3HUX TUIIIB e(PeKTUBHUX IIJTIBKOBUX COHSIYHUX €JIeMEeHTiB. MeTonu: XiMidHe Ta eJIeKTPOXiMiuHe ocaJKeHHs,
BaKyyMHe T€PMidyHE BUIIaPOBYBaHHS, PEHTTeH-I1U(PPAKTOMETPUYHI METOAU, PACTPOBA €JIEKTPOHHA MIKPOCKOIIi,
ONTUYHA CIIEKTPOMETPIisl, BUMIPIOBaHHS Ta aHAJTITUYHA OOPOOKaA CBITJIOBUX BOJIbT-aMIIEPHUX XapaKTEPUCTHUK.
PesysibTaTu: Briepiie BCTaHOBJIEHO, IO [TPY BUKOPUCTAHHI MTiBOK Cy/Ib(iny Kafmilo, Ofep>KaHuX METOJIOM
BaKyyMHOTI'O TEPMiYHOTO BUIIAPOBYBAHHS, Y TUJIbHUX COHSYHUX €JIEMEHTAX Ha OCHOBI TeIypuy KaJMilo HEOOXiIHO
He TiJIbKY 3a0€3Me4YnTH ix NepeBakHy opieHTaljio y HanpsiMKy [001] Ta MiHiMi3yBaTH CTHCKAIOYi MAKPOHANIPY>KEHHS,
ajie 1 IUISIXOM TIOTIePEeqHbOTO Bifillasy y BakyyMi nepez HaneceHHsIM 6a3oBoro mapy CdTe 3HU3UTH iHTEHCUBHICTh
MmbxdasHoi B3aemoaii Ha rpanuni CdS/CdTe npu noganeimomy GOpMyBaHHi IPUIAZ0BOi CTPYKTYPH.



ExcniepumMeHTaIbHO MOKa3aHo, 0 NonepeaHil Bifnan niBok cyabdiny KagMito, ofiep>kaHuX METOJIOM BaKyyMHOTO
TEpMiYHOT'O BUIIAPOBYBAHHS ¥ BaKyyMi, la€ MOXJINBICTb ITpH ToBIIMHI CdS 0,4 MKM ofiepsKaTu J1abopaToOpHi 3pa3ku
II71iBKOBUX COHSTYHMX esieMeHTiB Ha ocHOoBi CdTe 3 KK]J 9,5 %. I'any3p BUKOpuCTaHHS: ¢i3uKa TBEpAOro Tisa, ¢gizuka

HAaIliBIIPOBIIHUKIB, rejlioeHepreTuKa

2. Object: cadmium sulfide films and film solar cells, in which they are used. The purpose: development of physical
bases of materials science optimization technologies for producing of cadmium sulfide layers for different types of
effective film solar cells. Methods: chemical and electrochemical deposition, vacuum thermal evaporation, X-ray
diffraction methods, scanning electron microscopy, optical spectrometry, measurements and analytical processing
of light-current-voltage characteristics. Results: for the first time is found that when using the cadmium sulfide
films obtained by vacuum thermal evaporation, in back solar cells, based on cadmium telluride is necessary not
only to ensure their preferential orientation in the [001] and to minimize the compressive macrostresses, but to
reduce the intensity of interfacial interaction at the CdS/CdTe with further formation of the device structure by
pre-annealing in vacuum before applying CdTe base layer. It is experimentally shown that the previous annealing
of cadmium sulfide films obtained by vacuum thermal evaporation allows to obtain the laboratory specimens of
film solar cells based on CdTe with an efficiency of 9.5% at a thickness of CdS 0,4 microns. Field of application:
solid state physics, semiconductor physics, solar energetics
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