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2. Designing of multilayer digital crystal topology with regard to noise immunity

Pedepar:

1. O6'eKT mOCHiIKEHHS - IPOLeCU CUHTE3y (PI3MIHUX CTPYKTYp 6araromapoBux NUdPOBUX CUCTEM Ha KPUCTAJIAX.
Mera focimpKeHHs - po3poOKa MaTeMaTUYHUX METO/IiB, aJITOPUTMIB i IHCTpYMEHTa/IbHUX 3aCO0IB /1715
IIPOEKTYBaHHSI TOMOJIOTii 6araTomapoByx UU(PPOBUX CUCTEM Ha KPUCTaJaX 3 ypaXyBaHHIM 3aBaJIOCTIKOCTI i
BUPIilLIEHHS HA 11ii1 OCHOBI BasKJIMBOTO HAYKOBO-TIPAKTUYHOTO 3aBJaHHS MiJBUIEHHS €(PEKTUBHOCTI CUCTEM
aBTOMaTHU3allil IPOEKTYBaHHS TOIOJIOTii MIKPOEJIEKTPOHHUX IIPUCTPOIB 3 YpaxyBaHHSIM BUMOT TOYHOCT,

004N CII0BAIbHUX 1 4aCOBUX OOMeEXEeHb. MeToau NOCIiIP)KEHHS - METOJ M CUCTEMHOTO aHaisy, Teopii rpadis,
MaTeMaTUYHOTro NPOrpaMyBaHHS: IIPY PO3B'sI3aHHI 33/1a4i KAHAJILHOTO TPACyBaHHS BUKOPUCTaHa Teopis rpadis; g
PO3B's13aHHS 337124 IIPOEKTYBaHHS ONTHMaJIbHOI TOIOJIOTii OyJIM BUKOPUCTaHI METOIM HaIlpaBjlIeHOTo niepebopy
BapiaHTiB. AnlapaTypa - IepcoHaabHUI KOMII'IOTEP. TeopeTuyHi Ta IpakTU4Hi pe3ysbTaTy - po3pobJieHi MeToou
IIPOEKTYBaHHSI TOMOJIOTii HM(POBUX CUCTEM Ha KPUCTAJaX 3 yPaxXyBaHHSIM 3aBaJlOCTIMKOCTi pO3BUBAIOTh
METO/I0JIOTIYHYy OCHOBY CTBOPEHHS! €(PEKTUBHUX iHCTPYMEHTAJIbHUX 3aCO0iB CUCTEM MiATPUMKU NPUMHSTTS PillleHb

L7151 TEXHOJIOTi} aBTOMAaTHU30BaHOTO TPacyBaHHS MiKpOeJIeKTPOHHUX IPUCTPOiB. HaykoBa HOBU3HA -y



IYcepTaLiliHiil po60Ti OTPUMAHO PO3B'SI3aHHS BasKJIMBOI HAyKOBO-TeXHIYHOI 3a/1ayi mifgBuiieHHs e)eKTUBHOCTI
CHCTEM aBTOMATU3ALlil IPOEKTYBaHHS TOIOJIOTIi MiIKpOEJIEKTPOHHUX [IPUCTPOIB MIJIIXOM CTBOPEHHSI ePeKTUBHUX
MaTeMaTUYHMX METO/IiB, aJITOPUTMIB i IPOrpaMHOro 3abe3nevYeHHs [j1s IPoLeayp CUHTEe3y 6araTomapoBUX
IM(PPOBUX CUCTEM Ha KPUCTAJaX 3 YpaXyBaHHSIM BUMOT 3aBaIOCTIMKOCTi, TOUHOCTI, 064K C/II0OBAIbHUX i 4aCOBUX
ob6mexxeHb. CpopMyIbOBaHA IIOCTAHOBKA 3arajbHOI 33/1a4i CUHTE3y TOIOJIOrii MiKpOEJIEKTPOHHUX IIPUCTPOIB, SIKa
00'e[IHy€ BiZloMi 4acTKOBI 3a/1aui Ta BpaxoBye Pi3HOPinHI KpuTepii onTumizauii. Po3pobieHa cuctema npasui Ajist
3a/1aui NPOEKTyBaHHS TOIOJIOTII JBOIIAPOBUX Ta 6araTolapoBUX KaHAaJiB, sIKa JO3BOJISIE 3MEHIIUTH 00JIACTb MOIIYKY
IOTYCTUMUX PO3B'sI3KiB. Po3po6iieHi Ta BLOCKOHaNIeHI MeToy ycidyeHoro rnepebopy BapiaHTiB HA OCHOBI METOY
nepeHas3HavyeHb /JIsl PO3B'sI3aHHS 33714 CUHTEe3Y TOIIOJIOTI 6araTomapoBux MiKpoeIeKTPOHHUX IIPUCTPOIB, 10
MalOTb MEHIIY YaCOBY CKJIAHICTb HiXX BiloMi MeTon1. Bu3Ha4eHi yMOBHU IIPOEKTYBAHHS TOIOJIOTI [IJIaHAPHOI CXEMU
B OJIHOIIAPOBOMY KaHaJli, sIKi JO3BOJISIOTh OLEP>KYyBAaTU Oisbll €(DEKTUBHI PO3B'I3KM HiXK BiloMi MeTonu. PesyibTaTi
IYcepTauifiHoi po6OTH BIPOBAIKEHI: y AEPKOI0I)KETHY HayKOBO-IIOCIIiIHY pOOOTY, BUKOHAHY 3TiIHO 3
TeMaTUYHMM I1JIAHOM HayKOBO-OCJiTHUX PO6IT XapKiBChbKOI'0 HallioOHAJIbHOT'O YHIBEPCUTETY PalioesIeKTPOHIKY, 1110
(diHaHCYIOTbCS 32 paxyHOK MiHicTepcTBa OCBiTU i HayKH, MOJIOAI Ta CIOPTY YKpaiHK; y HaBYaJIbHOMY IIpolLeci Ha
Kadenpi NpOeKTyBaHH i eKCIITyaTallil eJIeKTPOHHUX anapariB XapKiBCbKOrO HAlliOHAJIBHOTO YHIBEPCUTETY
pazioenexTpoHiku (akT Bif 15.12.2010 p.); y UKKB "TIporon" (akt Big 10.02.2011 p.); y THIIIT "O6'ennanns Komynap"
(akr Bim 1.02.2011 p.).

2. Research object - the processes of synthesis of physical structures of multilayer digital crystals. Research target
is working of new mathematical methods, algorithms and tools for the design of multilayer digital crystals based
immunity and solutions on this basis, an important scientific and practical tasks of increasing the effectiveness of
computer-aided design of microelectronic devices topology to meet the requirements of accuracy, computational
and time constraints. Research methods: the methods of systems analysis, graph theory, mathematical
programming to solve the problem channel trace used graph theory, for solving optimization problems of topology
design methods were used directional sorting options. Research apparatus: personal computer. Theoretical and
practical results - methods of designing the topology of digital systems based on crystals of immunity develop a
methodological framework of effective tools of decision support technology for automated tracing of
microelectronic devices. Scientific novelty - the important scientific and engineering problem of increasing
efficiency of the automation systems for designing microelectronic devices topology by way of creating the
effective mathematical methods, algorithms and software for the procedures of the multilayer digital crystals
systems synthesis with regard to noise immunity, precision computational and temporal limitations is solved in the
thesis. The general problem of the microelectronic devices topology synthesis is formulated, it unites the known
partial problems and takes into account heterogeneous optimization criteria. The system of rules for the problem
of double-layer and multilayer channels topology designing, which makes it possible to reduce the permissible
decisions scope of search, is developed. The methods of truncated versions sorting based on the reassignment
method for solving the problems of synthesis of the multilayer topology microelectronic devices, having less
temporal complexity than the available methods, are developed and improved. The conditions for designing the
topology of a planar circuit in a single-channel layer, which make it possible to obtain more efficient solutions than
the known methods, are developed. The research results were used: in state budget in the research work carried
out under the thematic plan of scientific research of Kharkov National University of Radio Electronics, funded by
the Ministry of Education, Youth and Sports of Ukraine in the learning process at the department of design and
operation of electronic devices of Kharkov National University of Radio Electronics (the certificate of
implementation from 12.15.2010) in TSKKB "Proton" (the certificate of implementation from 02.10.2011); in SSPE
"Kommunar" (the certificate of implementation from 01.02.2011).
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