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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 47.59.37, 50.09.41

Tema gucepranii:
1. TexHOJIOriS1 €/IEKTPUYHUX MDK3'€fHAaHb MOJIYJIiB €JIEKTPOHHOI TeXHIKU

2. Technology of electrical interconnections of electronic equipment modules

Pedepar:

1. O6’ekT — TE€XHOJIOTIYHNM NTponec GOPMYyBaHHS €JIeKTPUYHUX MDK3'€JHAHb MOJIYJIiB €JIeKTPOHHOI TeXHiKU. MeTa —
NiABUILEHHS SIKOCTi BUCOKOULIJIbBHUX PO3HIMHUX i HEPO3HIMHUX €JIEKTPUYHUX MiXK3'€lHaHb y 6araTomapoBrx
THYYKHAX KOMYTaLiHUX CTPYKTYPax [Jis MOAYJIB €JIeKTPOHHOI TEXHIKY IIJIIXOM PO3POOKY TEXHOJIOTI (POpMyBaHHS
LMX 3'€IHAaHb Ha OCHOBI JOCJIiIXeHb (Pi3NKO-TEXHOJIOTIYHUX NTapaMeTPiB THYYKMX KOMYTALiltHUX CTPYKTYp. MeTonu
- METOJ Y CKiHYeHHUX eJIEeMEHTIB i po3B’s13aHHs nudepeHliabHUX PiBHSHb, TEOPii IPY>KHOCTI Ta pyHHYBaHHS
TBEPJUX TiJl, MATEMAaTUYHOTr'O Ta KOMITIOTEPHOI'O MOJEJII0BAHHS, PETPECIHOTrO aHasi3y Ta Teopii pakTOpHOro
€KCIIEPUMEHTY, TEOPii MAaCOBOTO OOCITYTOBYBaHHS, METOIY €KCIIEPUMEHTAIbHUX OCiTKeHb. PesyabpTaT -
OTPUMAB NOJAJNbIINI PO3BUTOK METOJ, PO3PaxyHKy MATPHLi >)KOPCTKOCTi CKiHYEHMX €JIEMEHTIB IIPY BilOMOMY
BEKTOPi 30BHILIHIX CUJI, SIKAI1 [03BOJIsIE 326€31€UUTH PO3PaxyHOK Nedopmaliill IPY>KHUX €JIeMEHTIB MixK3'elHaHb, 3
METOI0 3a0e3MeyeHHs] MeXaHiYHOI MilIHOCTi Mi>k3'€JHaHb Ta HAITOHKUX €JIEKTPOHHUX KOMIIOHEHTIB; OTpUMaJia
[OA/IBIINI PO3BUTOK TEXHOJIOTIS €JIEKTPUYHUX KOMYTALiiHUX €JIEMEHTIB, IO I03BOJINIIO PO3POOUTH KOHCTPYKIIiO

I1J1IaCKOTO 3’€ILHYB3‘-IH AJIs1 €JIEKTPOHHUX HpI/ICTpOiB i3 HYJIbOBOIO CUJIOIO BCTABKU 3 ITHEBMATUYHUM IIPUTHCHEHHAIM



KOHTAaKTHUX €JIEMEHTIB, IKUI BiIpi3HSI€TbCS Bifl aHAJIOTIB MEHIIOIO BipOTiIHICTIO BUHMKHEHHS e(EKTIB,

i BUIIEHOIO MIiIJIbHICTIO PO3TAalllyBaHHS KOHTAKTIB Ta KiJIbKICTIO BUBOJIiB; BIIEPLIE 32 JOTIOMOTOI0
6arato(akTOPHOI0 €KCIIEPUMEHTY OTPUMAHO MOJIEJIb BIIMBY KOHCTPYKLIMHMX IIapaMETPiB I1JIACKOTO 3'€IHyBayYa 3
HYJIbOBOIO CHJIOIO BCTaBKM Ha NEpeXifiHUI OMip, SIKUi1 BUHMKAE MiX 3'eIHyBaueM i meiidom, o J03BOINAIIO
ONTHUMI3yBaTy KOHCTPYKLIO 3'€IHyBava 3a KpUTEPieM MiHimisalii nepexinHoro onopy; po3po6jeHo MaTeMaTUYHy
MOJI€JIb TEXHOJIOTIYHOTO NPOLECY CKIALAHHS MOAYJIIB €JIEKTPOHHOI TEXHIKM Ha OCHOBI aJIIOMiHIN-TIO/IiMiTHUX
THYYKUX CTPYKTYP, 1O J03BOJIsI€ BUKOHYBATU OL[iHKY HaAiliHOCTI Ta CTabiNIbHOCTI TEXHOJIOTIYHOTO NIPOLiEeCy,
BM3HAYaTHU BiJCOTOK BUXOYy NPUAATHUX BUPOOIB, CEPEIHIN YaC BUTOTOBJIEHHS OGHOTO BUPOOY, CEPENHIO KiJIbKICTb

3i6paHuX BUPOOIB. ['ayy3b 3aCTOCYBaHHS — €JIeKTPOHHE IPUIafo0yAyBaHHS

2. The object - the technological process of forming electrical interconnections of electronic equipment modules.
The goal is to improve the quality of high-density detachable and non-detachable electrical interconnections in
multilayer flexible commutative structures for electronic equipment modules by developing technology for the
formation of these connections based on studies of physical and technological parameters of flexible commutative
structures. Methods - finite element methods and solving differential equations, theories of elasticity and fracture
of solids, mathematical and computer modelling, regression analysis and the theory of factorial experiment,
queuing theory, methods of experimental research. Results - the method of calculating the stiffness matrix of
finite elements with a known vector of external forces has been further developed, which allows to calculate the
deformations of elastic elements of interconnections, in order to ensure the mechanical strength of
interconnections and ultrathin electronic components; the technology of electrical switching elements was further
developed, which allowed to develop the design of a flat connector for electronic devices with zero insertion force
with pneumatic pressing of contact elements, which differs from analogues: less likely to cause defects, increased
contact density and number of pins; for the first time, a multifactor experiment was used to get the influence
model of the design parameters of a flat connector on the transient resistance that occurs between the connector
and the loop, which allowed to optimize the design of the connector by minimizing the transient resistance; the
mathematical model of the technological process of assembling electronic equipment modules has been improved
based on aluminum-polyimide flexible commutative structures was proposed, which allows to evaluate the
reliability and stability of the technological process, determine the percentage of suitable products, average
manufacturing time of one product, average number of assembled products. Scope - electronics industries.
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