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1. CeHCOpM Ha aKyCTUYHUX XBUJISIX HA OCHOBI HAHOCTPYKTYPOBaHOTO OKCULY LINHKY

2. Acoustic wave sensors based on nanostructured zinc oxide

Pedepar:

1. Incepranis npucBsYeHa PO3pOOJIEHHIO (i3MKO-TEXHOJIOTIYHUX 3aCa/i CTBOPEHHS Ta AOCJIIPKEHHIO YyTINBOCTI
CEHCOPIB Ha aKyCTUYHUX XBUJISIX HA OCHOBI HAHOCTPYKTYPOBAHOI'O OKCUY LIMHKY. [IpOBEAEHO MOZEIIOBaHHS
IT'€30€JIEKTPUYHUX BJIACTUBOCTEN HAHOCTPYKTYPOBAHOrO mapy ZnO Ta NOKa3aHO MOSKJIMBICTb TiIBUILIEHHS

e eKTUBHOCTI IEPETBOPEHHS €HEPTil y NOPiIBHSIHHI 3 oJiKpucTaniyHuM. [IpoBejeHO aHali3 YyTJIMBOCTI CEHCOPiB
Ha OAX Tta [1AX 3 HAaHOCTPYKTYPOBaH/M LIAPOM Ta MiATBEPIPKEHO 3HAYHE MOKPAIIEHHS YYTIMBOCTI CEHCOPIB [0
MacOBOI'O HaBaHTaKE€HHSI 32 PaxyHOK 30iIbIIE€HHS 1101 [I0BEPXHi YyTJINBOrO eJleMeHTa. BcTaHOBIeHO
3aKOHOMIPHOCTI Mi>K IapaMeTpaMy CUHTE3y Ta CTPYKTYPHUMH BIacTUBOCTSIMU ZnO y popMi HAHOCTPMKHIB Ha
nifKIaKax pisHUX TUIIB, O JO3BOJIUJIO YIOCKOHAJIMTU TEXHOJIOTII0 CUHTE3Y, OCATHYTH CTabiIbHOCTI Ta
IIOBTOPIOBAHOCTI pe3yIbTaTiB (OpMyBaHHS MaTepiany. Po3po6yieHo Ta JOCiIKeHO BUCOKOUYYTIUBI MakeTHi 3pa3Kku
ceHcopiB Y® BUNpoMiHIOBaHHS Ha OCHOBI pe3oHaTopa Ha [TAX na nigxnaaui 128°YX - LiINbO3 3 anogusoBanumu



3IIIT Ta RMSC i 4yT/IMBMM MIAPOM Ha OCHOBI HAHOCTPYKTypoBaHOro ZnO Ta ZnO:Al. 3a L0IIOMOrow MeTony
BMMipIOBaHHSI 32 3CyBOM YaCTOTH PE30HATOPA IOCATHYTO Oi/IbIINi1 y TOPiBHSIHHI 3 iCHYIOUMMU aHaloraMu 3CYyB
yactoty (138+1,9 kI'll) Npu MeHIi!l iIHTEHCMBHOCTI BUIIPOMiHIOBaHHS (46 MKBT /cM2) 3 TOBKMHOIO XBUJi 365+3 HM.
3anponoHOBaHO METOJ, 3MEHIIEHHS 10 45 C Yacy BifHOBJIEHHS CEHCOPa Ha OCHOBI HAHOCTPYKTypoBaHoro ZnO Ta

ZnO:Al msx0oM 06pOOKH IJIa3MOI0 Fa30BOT0 PO3PSAY ITOBEPXHi CeHcopa.

2. The dissertation is devoted to the development of physical and technological bases of design and study of the
sensitivity of the acoustic wave sensors based on nanostructured zinc oxide. The simulation of the piezoelectric
properties of nanostructured ZnO layer was carried out in the multilayered structure and increasing of the
energy-conversion efficiency was shown. The sensitivity of the sensors based on BAW and SAW with
nanostructured layers, sensitive to the mass and electrical load, were analyzed. It was confirmed a significant
improvement in the mass sensor sensitivity of both types of sensors due to the increasing of the sensitive
element's surface area. The relationships between the parameters of synthesis and structural properties of
nanostructured ZnO and Al-doped ZnO in the shape of nanorods on different substrates were established. The
synthesis technology of nanostructured ZnO was improved on the basis of the defined mechanisms. The high-
sensitive prototypes of UV radiation sensors based on SAW resonator on the substrate of 128°YX-LiNbO3 with
apodized interdigital transducers and reversing multistrip coupler and the sensitive layer based on nanostructured
ZnO and ZnO:Al were developed and investigated. The major, as compared with existing sensors, frequency shift of
138+1,9 kHz at a lower radiation power of 46 mW /cm2 with a wavelength of 365+3 nm for the SAW sensor with
nanostructured ZnO sensing layer (110+2,1 kHz for ZnO:Al sensing layer) was obtained by the method for measuring
of resonator frequency shift. A method of reducing the recovery time of the sensors based on nanostructured ZnO
and ZnO:Al up to 45 s after UV exposure by application of the gas discharge plasma on sensor surface was
introduced to provide the fast discharge.
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