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1. TexHosoriuHe 3a6e3MeyeHHs SIKOCTi MiAKIaA0K PyHKLIOHATIbHUX KOMIIOHEHTIB MiKPOOIITOEJIEKTPOMEXaHIYHNX

CHUCTEM

2. Technological quality assurance of substrates of functional components of microoptoelectromechanical systems
Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIY€HA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-IIPUKJIAIHO]I 3a11a4i MigBuieHHS sikocTi @K

(pyHKuiOHANMBHUX KOMIIOHEHTiB) MOEMC (MiKpoesieKTpoMexaHiYHMX CUCTEM) 33 PAaXyHOK TEXHOJIOTTYHOTO



3a6e31e4yeHHs], pO3pOOKU Ta YIOCKOHAJIEHHSI METOiB ITPOrHO3yBAHHS 11 OLIHKY XapaKTepUCTUK Minknanok GK
MOEMC. Po3pob6sieHo moaesi Ta MeTo 3abe3nedeHHs SKocTi migknagok @K MOEMC, ski 103BOJISIOTH
IIPOTHO3YBaTU CTaH Niaxiaanok QK nig BIIMBOM TeXHOJIONYHUX (aKTOPIB Mif, Yac ix BUTOTOBJIeHHS. Po3pobiieHo
MOJeJIb BIUIMBY IIapaMeTPiB TEXHOJIOTIYHUX Oolepauiil mridyBaHHs Ta OJIipyBaHHs HA IapaMeTpu
dopmoytBopennss ®K MOEMC, 1m0 103B0osIsie BUBHAUNTY BEJIMYMHY BUXIZHUX [IapaMeTpiB 171 OTPUMAaHHS 3aJlaHuX
YHCEJIbHUX 3HAYeHb MOPCTKOCTI. PO3p06IeHO TEXHOJIOTIYHUI Ipoliec KOHTPOoIIo niakiaanok PK MOEMC, mo
HaIpapJIeHUH Ha NiIBUILEHHS TOYHOCTI Ta BiITBOPIOBAHOCTI iHpOopMallii, 3HUKEHHs TpyoMicTKocTi. CTBOPEHO
€KCIIePUMEHTAJIbHUM MaKeT i TPOBEJIEHO NOCiKEHHS 3alIPOIIOHOBAHMUX METOiB. Y pe3yJbTaTi IPOBeIeHNX
eKCIIepMMEHTAJIbHUX JIOCTII>KeHb OTPUMAHO JIaHi, SKi Jajau 3MOTy ATy OLiHKY BB napametpiB @K MOEMC-
[IepEMUKaYiB Ha PO3CiIOBaHHS ONTUYHOI ITOTY>KHOCTi. OTPUMaHO Pe3yJIbTaTH, BiMIOBIIHO [0 SKUX MOXKHA IPOBECTU
noOyOBY 11 aHaJIi3 3a7IeXKHOCTEN BUXigHUX napameTpis nigxnanok @K MOEMC Ha po3ciloBaHHS! ONTUYHO]
NOTY>KHOCTI. Ha 0CHOBI IpoBeieHNX JOCIiIKeHb pO3p06JI€HO TEXHOJIOTIYHMI [TPOIeC BUTOTOBIEHHS MiAKIIaL0K
®K MOEMC.

2. The dissertation work is dedicated to the actual scientific and applied task of improving the quality of FC
(functional components) MOEMS (micro-optoelectromechanical systems) through technological support,
development and improvement of methods for predicting and evaluating the characteristics of FC MOEMS
substrates. Models and a method for ensuring the quality of MOEMS FC substrates have been developed, which
make it possible to predict the state of PC substrates under the influence of technological factors during their
manufacture. For the first time, a physical-technological model for predicting substrate defects of functional
components of micro-optoelectromechanical systems has been proposed, which takes into account the quality of
the substrate layer and makes it possible to predict the parameters of technological processes that can lead to the
appearance of technological defects in substrates, as well as to correct the technological processes of their
manufacture. A model of the influence of the parameters of technological operations of grinding and polishing on
the parameters of the formation of FC MOEMS has been developed, which makes it possible to determine the value
of the parameters for obtaining the specified numerical values of the roughness. A technological process for
controlling MOEMS FC substrates has been developed and investigated, aimed at increasing the accuracy and
reproducibility of information, and reducing labor intensity. The method takes into account the relationship
between the thickness of the layer for removing defects in the functional components of micro-
optoelectromechanical systems and the factors of shaping: speed, time and granularity of the polishing paste and
their combined effect. This makes it possible to determine the parameters of the surfaces of the functional
components of micro-optoelectromechanical systems. It is proposed to use the interference method in the
technological quality control of functional micro-optoelectromechanical systems. This is realized by eliminating
the accompanying components in the images using the proposed adaptive filter. This makes it possible to increase
the reliability of the reproduction of the parameters of shaping of the functional components of micro-
optoelectromechanical systems and to expand the functionality of the control technology methods. A method for
identifying the extrema of interference fringes of images in the technological process of monitoring the surfaces of
functional components of micro-optoelectromechanical systems is proposed, which differs in the determination of
the phase function from the ratio of the useful and complexly coupled with Hilbert signal components, which
makes it possible to increase the reliability of determining the parameters. An experimental model was created and
the proposed methods were studied. As a result of the experimental studies, data have been obtained according to
which it is possible to construct and analyze the dependences of the parameters of the MOEMS FC substrates on
the scattering of optical power. It was determined that to obtain the value of the coefficient of reflectance for
scattering less than 10%, the surface roughness of the FC should be less than 57 nm, while the scattering ability is
almost independent of the wavelength of the beam within the investigated wavelength region, but depends on the
quality of the substrate of the MOEMS FC. The results are obtained, in accordance with which it is possible to
construct and analyze the dependences of the parameters of the MOEMS FC substrates on the scattering of
optical power. On the basis of the studies carried out, a technological process for the fabrication of MOEMS FC
substrates has been developed.
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