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V. BimomocTi npo guceprariio

Mosga aguceprarii:

Koau TemaTHYHHUX PYOPHK: 47.59.37, 50.09.41

Tema gucepranii:

1. TexHOJIOTiS1 €7IEKTPUYHUX MiIXK3'€JHAHb MOJIYJIiB €JIEKTPOHHOI TeXHIKA

2. Technology of electrical interconnections of electronic equipment modules

Pedepar:

1. O6’eKT — T€XHOJIOTIUHNUI NTpolec GOPMYBaHHS €JIEKTPUYHUX MDK3'€JHaHb MOJIYJIiB €JIEKTPOHHOI TEXHIKU. MeTa —
IiBUIIEHHS SKOCTi BUCOKOIIILHAX PO3HIMHUX i HEPO3HIMHUX €JIeKTPUYHUX MiX3'€JHAHb Y 6araTomapoBUX
THYYKMX KOMYTALiTHUX CTPYKTYpax [J1s1 MOLYJIiB €JIEKTPOHHOI TEXHIKM LIJIIXOM PO3POOKU TEXHOJIOTII (POPMYBaHHS
LIMX 3'€JHaHb Ha OCHOBI 4OCJiIpKeHb (i3UKO-TeXHOJIOTIYHUX 1apaMeTpiB FrHyYKUX KOMYTaLiliHUX CTPYKTYp. MeTonu
- METOJV CKiHYEHHUX €JIEMEHTIB i po3B’s13aHHS AU epeHLiaIbHUX PiBHSHb, TEOPii IPY>KHOCTI Ta PyHHYBaHHS
TBEPIUX TiJI, MATEMAaTUYHOTO Ta KOMITIOTEPHOT'O MOJeJII0BaHHSI, PErPeCiiiHOro aHasizy Ta Teopii akTopHOro
€KCIIEPUMEHTY, TeOPii MacoOBOro 06CIyrOBYBaHHS, METOAM €KCIIEPUMEHTAJIbHUX JOCTiIKeHb. Pe3ynbTaTtu -
OTPMMAB NOJAJIBIIMI PO3BUTOK METOJ, PO3PaxyHKy MaTPHL >)KOPCTKOCTI CKiIHYEHUX €JIEMEHTIB IIPY BilOMOMY

BEKTOPi 30BHILIHIX CUJI, SIKUI 103BOJISIE 3a6€3M1eUNTH PO3PaxyHOK fedopMaliiil Mpy>KHUX eJIeMEHTIB MiX3'eJHaHb, 3



METOI0 3a6e3reYeHHs] MeXaHiYHOI MilTHOCTi MiXk3'€THaHb Ta HAITOHKUX €JIEKTPOHHUX KOMIIOHEHTIB; OTprMasa
[IOIA/IBIINI PO3BUTOK TEXHOJIOTIS €JIEKTPUYHUX KOMYTALITHUX €JIeMEHTIB, IO I03BOJIUIIO PO3POOUTH KOHCTPYKIIiO
I1I7IaCKOT0 3'€JHyBaya J1jisl eJIEKTPOHHHUX [IPUCTPOIB i3 HYJIbOBOIO CUJIOI0 BCTABKU 3 THEBMATUYHUM IIPUTUCHEHHSIM
KOHTaKTHUX €JIEMEHTIB, SIKU BiJIpi3HSAETHCS Bif] aHAJIOTIB MEHIIIOIO BipOTiAHICTI0O BUHUKHEHHS 1€ (DEKTIB,
IiJBUILEHOIO LIiJIbHICTIO PO3TAllyBaHHS KOHTAKTIB Ta KiJIbKICTIO BUBOZiB; BIIEPILIE 3 JOIIOMOIOI0
6araToakTOPHOro eKCIIepUMEHTY OTPMMAaHO MOJeJslb BIUIMBY KOHCTPYKIIMTHMX IIapaMeTpiB I1J1acKoro 3'€iHyBava 3
HYJIbOBOIO CUJIOIO BCTaBKU Ha N€PEXifHUI OIip, IKUM BUHMKAE MiX 3'eJHyBayeM i mieiidom, 1o J03BOIUIIO0
ONTHUMI3yBaTy KOHCTPYKLIO 3'€IHyBaya 3a KpuTepieM MiHimiszalii nepexinHoro onopy; po3po6eHo MaTeMaTU4Hy
MO/I€JIb TEXHOJIOTIYHOTO MPOLECY CKIATAHHI MOAYJIB €JIEKTPOHHOI TEXHIKM Ha OCHOBI aJIIOMiHI-TIO/iMiTHUX
THYYKUX CTPYKTYP, 1O J03BOJIsI€ BUKOHYBATU OL[iHKY HaZiliHOCTi Ta CTabiIbHOCTI TEXHOJIOTIYHOTO IIPOLieCy,
BM3HAYaTH BiJICOTOK BUXOJy IPUAATHUX BUPOOIB, CEPEIHIl YaC BUTOTOBJIEHHS OGHOTO BUPOOY, CEPELHIO KiJIbKiCTb

3i6paHuX BUPOOGIB. ['asy3b 3aCTOCYBaHHS — €JIEKTPOHHE MPUIA00yayBaHHS

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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