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XVI Mixnaponna koHgepeHuiss 3 Gi3uKu i TeXHOI0rii TOHKUX IUIIBOK Ta
HaHocucTeM (MpUcBsiYeHa maM’ ATi npodecopa JImurpa Ppeika). Mamepianu.
/ 3a 3ar. pea. mpod. [Ipoxonisa B.B. — IBano-®pankiBchbk : [Ipukapnarchkuit
HallloHaNbHUM yHiBepcuteT iMeH1 Bacuns Credanuka, 2017. — 388 c.

[IpencraBiieHO cydacHi pe3yJbTaTH TEOPETUYHUX 1 €KCIEPUMEHTaJIbHUX
JOCHIPKeHb 3 MUTaHb (PI3MKK 1 TEXHOJOTli TOHKUX IUIIBOK Ta HAHOCHCTEM
(MeTanM, HAMIBIPOBITHUKH, MICJICKTPUKH, MPOBIAHI TOIXIMEpPH; METOIH
OTpUMAaHHSI Ta JOCHIIHKEHHS; (PI3MKO-XIMIUHI BJIACTUBOCTI; HAHOTEXHOJOTI 1
HaHOMAaTepiajid, KBAHTOBO-PO3MIPHI CTPYKTYpH, HAHOEJIEKTPOHIKA, TOIIO.
Marepianu miaroToBiaeHO A0 Jpyky I[lporpamMHuM KomiTeTOM KOH(epeHiii i
MOJIAaHO B aBTOPCHKIN peaaKilii.

JIJisi HayKOBUX Ta 1H)KEHEPHUX MPALIBHUKIB, 10 3aiiMalOThCs podieMamMu
TOHKOIUTIBKOBOT'O MaTepiajo3HaBCTBA Ta MIKPOEJIEKTPOHIKHU.

PexomeH10BaHO /10 APYKY HAayKOBO-TEXHIYHOK pajioro Di3MKO-XIMIYHOTO
iHcTuTyTy ABH3 «llpukapnarcbkuil HalliOHaIbHUN yHIBEpcUTET iMeH1 Bacuis
Credannka»

XVI International Conference Physics and Technology of Thin Films and
Nanosystems (dedicated to memory Professor Dmytro Freik). Materials. / Ed.
by Prof. ProkopivV.V. — lvano-Frankivsk : Publisher Vasyl Stefanyk
Precarpathian National University, 2017. — 388 c.

The results of theoretical and experimental researches in directions of the
physics and technology of thin films and nanosystems (metals, semiconductors,
dielectrics, and polymers; and methods of their investigation; physic-chemical
properties of thin films, nanotechnology and nanomaterials, quantum-size
structures; thin-film devices of electronics, are presented. The materials
preformed for printing by Conference’ s Organizational Committee and Editorial
Board, are conveyed in authoring edition.

For scientists and reserchers on the field of thin-film material sciences and
nanoelectronics.

©JIBH3 «llpukapnaTcbkuii Hal[lOHaJIbHUMA
yHiBepcuTeT iMmeHi Bacuns Credanuka»,
2017

© Vasyl Stefanyk Precarpathian National
University, 2017
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Heterostructures CdS/Porous-Si and CdS/Porous-CdTe for
the M anufactur e of Photovoltaic Cdls

Dyadenchuk A.F., Kidalov V.V.
Berdyansk Sate Pedagogical University, Berdyansk, Ukraine

In this paper the receipt of CdS thin films on substrates porous-Si and
porous-CdTesurface by chemical vapor deposition later use of the structures for
the production of photovoltaic cells.

CdS layer formation by deposition occurred in a chemical bath of agueous
solution. As a substrate for growing CdS film used nanoporous silicon and
porous CdTe wafer produced by standard technology of electrochemical etching.

With porous Si as an intermediate layer, contact between the film and CdS
crystalline Si material works both ways: both in volume and at the interface,
resulting in voltage due to the large mismaich and the difference in thermal
expansion coefficient between CdS and Si, can be reduced.

For chemical surface deposition of CdS films used freshly prepared 0,015 M
agueous solution of cadmium chloride CdCl,, 1,5 M solution thiourea CH;N,S,
14,28 M solution of ammonium hydroxide NH,OH. Because of the low
solubility Na,S,03 prolonged heating and mixing for several hours is required.
Electrolyte final pH was adjusted to 12. Linings, coated them prepared solution,
heated to a temperature of 80° C for 5 minutes.

After a series of experimental studies obtained heterostructures. The
following results:

1. The morphology of the surface studied and chemical composition of the
films using a scanning electron microscope JSM-6490. CdS layer thickness is
uniform and varies from 10 to 30 microns. CdS films with n-type conductivity.

2. Investigated films obtained by the method energodispersive X-ray
spectroscopy. Research impurity concentration distribution in depth showed that
the volume of CdS films of carbon and oxygen content is reduced by half, the
concentration of other impurities not significantly changed.

Formation of ohmic contacts to the silicon substrate and CdS film was
performed by indium solder followed by forming an electric pulse.

Measuring light current-voltage characteristics obtained heterostructures
CdS/porous-Si was carried out in the mode of lighting AM 1,5. Power cutoff
voltage-current characteristics I(U/) in the structures of n-CdS/porous-Si is
U, ~# 1,9 in and close to the bandgap E; porous silicon.

Production of solar cells based on heterojunction between the wide-gap
semiconductors (CdS), playing the role of optical windows and narrow-gap
semiconductors (Si, CdTe), which is used as an absorbent layer minimizes the
loss of carriers due to surface recombination.
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