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1. BnnuB nazepHOi 06pOOKU Ha CTPYKTYPY Ta BJIACTUBOCTI KOMITO3ULIIMHUX TOBCTUX IJIiBOK Ha ocHOBi Ni3B, BaB6-
LaB6 Ta SnO2-Sb

2. Influence of laser processing on structure and properties of Ni3B-, BaB6-LaB6- and SnO2-Sb-based composite
thick films

Pedepar:

1. PoboTa npucBsiueHa BUBYEHHIO BILJIMBY Jla3epHOi 0OPOOKYM Ha CTPYKTYPHI i eseKTpodi3nyHi xapakTepuCTUKU
TOBCTHX ILTIBOK 7151 MiKpoesieKTpoHiku. O6'eKTamMu OCTIiI>KEeHHs1 6y KOMIO3ULilHi ToBCTi mi1iBkU (TTI) Ha OCcHOBI
6opuzis Ni3B, BaB6, LaB6, TBepaux po3uuHis (Ba, La)B6, (Sn, Sb)O2 i ckno3s'asyounx CLI3-55 i C279-2.
Po3paxoBaHO i eKCIIepUMEHTAIbHO BU3HAUYEHO OCHOBHI Ter10(i3nyHi Ta ONTUYHI XapaKTEePUCTUKU JaHUX
KOMITIO3ULIil1 i IpOBeEHO pOo3paxyHKy TeMiepatypHux nosuis y TI1 npu nazepHiit 06po61ii. ATOMHOIO CUJIOBOIO i
CKaHYIOUOI0 €JIEKTPOHHOIO MIKPOCKOIIi€l0 BUBYEHO MOP(OJIOTilo, "(pa3oBuil KOHTPACT", @ TAKOX CTPYKTYPY IIOBEPXHi
y BTOPMHHUX i BiIOUTUX €JIEKTPOHAX ITPU Pi3HMX PEKMMAax JIa3epHOi 0OOpOOKY i BU3HAYEHi iHTepBan €Heprill, Ipu

SIKUX CIIOCTepiraeThcs MiHiManpHa mopcTtkicTs TII Ha ocHOBI Ni3B, Ta OTpMMaHi KpUBi KOHIEHTPALITHOTO



pO3IIoziny eneMeHTiB npoBigHoi (a3 1o noBepxHi i rnbuHi niBok. aHi pekomeHzanii 3 06pobku TI1 B
iHTepBasax eHepril, sKi COpUSIOTh 3MEHUIEHHIO NIOPCTKOCTI, 10 Ma€e NMPAaKTUUYHUM iHTEpeC TPy CTBOPEHHI 3MiHHUX
pesucTtopis. BctaHosyeHo, 110 06po6ka Bcix BB Tl iMIyJIbCHUM Jla3epHUM BUIIPOMiHIOBAaHHSIM HAaHOCEKYHIHO]
TPUBAJIOCTI TPOSIB/ISIETHCS B 3MEHIIeHHi ToBImKHY TII Ta Apo6eHHI YaCTUHOK NPOoBiAHOI Pasu. BusHaueHo psif,
CTiMKOCTI MJIIBOK 1,0 6araTopasoBOro BIIMBY iMITyJIbCiB HAHOCEKYHIHOM TpuBasocTi: LaB6 > (Ba, La)B6 > BaB6 > (Sn,
Sb)O2 > Ni3B. OnpomiHeHHs iMITyJIbCaMu HaHO- i MiIKPOCEKYHIHOI TpuBasocTi cripusie po6orti TII B onTuManbHUX
yMoOBax (3HayeHHs napamerpy alfa~1). locnigxeno koediuieHT TeH30uyTAUBOCTI 47151 TI1 Ha OCHOBI JOCHIIKYBaHAX
cucrem. [1okasaHo, O BIIUB iMITyJIbCiB HAHOCEKYHIHOM TPMBAJIOCTI MifBUIIy€E 3HAYEHHS KoedillieHTy
TeH304yT/MBOCTi TTI Ha OCHOBI JIETOBAHOTO CYPMOIO IMOKCUIA 0J10Ba ~Ha 35 % IIpu rapHiil BinTBOpIOBaHOCTI. Lleit
PEXXUM PEKOMEHJI0BAHO [1JIs1 IPAKTUYHOTO 3aCTOCYBAHHSL.

2. The work is devoted to the study of the effect of laser processing on structural and electrophysical
characteristics of thick films for microelectronics. Thick films (TF) composition on the base of borides Ni3B, BaB6,
LaB6, solid solutions (Ba, La)B6, (Sn, Sb)O2 and glass CLI3-55 and C279-2 were adopted as the objects for
investigation. Basic thermalphysic and optical characteristics of these compositions are calculated and determined
experimentally, and calculations of the temperature fields in TF at laser processing are also carrried out. The
morphology, phase contrast as well as surface structure in the secondary and back-scattered electrons are studied
by the methods of AFM and SEM at the different modes of laser processing and energies intervals at which the
minimum roughness of Ni3B-based TF is observed, are defined and the curves of concentration distribution of
conducting phase elements on the surface and in depth are obtained. The recommendations on laser processing of
TF in the energies intervals promoting roughness' decreasing are obtained. It has practical interest when
producing variable resistors. The laser processing of all kinds of TF with pulse irradiation of nanosecond duration
is established to result in decreasing of thickness of resistive layer and crushing of conducting phase particles. The
line of TF stability to the repeated influence of nanosecond duration pulses is determined: LaB6 > (Ba, La)B6 > BaB6
> (Sn, Sb)O2 > Ni3B. The laser irradiation by nano- and microsecond duration pulses promotes TF work in optimal
performance (the value of parameter alfa~1). Gage factor g for TF in study is investigated. The influence of
nanosecond duration pulses is shown to raise the g value for (Sn, Sb)O2-based TF ~by 35 % at a good repeatability.
This mode is recommended for practical application.
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