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1. ®i3uKO-TEXHOJIOri4YHI 0CO6IMBOCTI GPOPMYBaHHS CyOMIKPOHHUX CTPYKTYP BEJIMKUX iHTETPATIbHUX CXEM

2. Physical - technological peculiarities of the submicron structures VLSI forming.

Pedepar:

1. B puceprauii npeacTaBieHi pe3yabTaTu JOCHIIKEHb TEXHOJIOTIYHUX ITPOLECIB Ta NPUIASHUX CTPYKTYP BEJIUKUX
iHTerpasIbHUX CXeM i Ha iXx OCHOBi po3p06JieHi OCHOBHi 6a30Bi IPUHLUIN BUCOKOE()EKTUBHOI CyOMIKPOHHOI
TEXHOJIOTII BUCOKOTO PiBHA: MOZYJILHICTh TEXHOJIOTIYHMX YMCTHUX 30H 3 iOHi3alli€lo laMiHapHUX MOBITPSIHUX ITIOTOKIB
17151 3a6e3reyeHHs] BUCOKOI YMCTOTU 3 HeUTpaslisallielo eJIeKTPOCTaTUYHUX 3apsfiB i iHAUBinyaIbHOI0 06pOoOKOoIo Si-
IIJIaCTMH; aBTOMaTHU30BaHe IIPOEKTYBaHHS 6e3nedekTHOoi Tonosorii kpucrainis BIC 3aco6amu CAIIP Ha ocHOBI
KOMIT'IOTEPHUX TEXHOJIOTiH 3 BUKOPUCTAHHSIM MaTeMAaTUYHOTO MOJE/NI0BaHH, Bepudikallii, reHepalii TeCToBOi
MIOCJIiJOBHOCTI i KOHTPOJIEM IPOEKTHMUX HOPM KOHCTPYKTOPCBKO-TEXHOJIOTiUHMX 0OMexxeHb (KTO) npunagHux
CTPYKTYP; HU3bKUI piBeHb Ae(eKTOyTBOPEeHHS ITpy GOpMyBaHHI QYHKIiOHATIBHUX LIapPiB CTPYKTYP KPUCTAJIB 3
BMKOPYCTaHHSIM reTepHOI TEXHOJIOTII i HU3bKOTEMIIEPATypPHUX MIPOLECIiB HAHECEHHS ILIBOK; €JIEKTPO(i3iHe
KOMII'IOTEPHE [iarHOCTYBaHHA [IJIs IPOTHO3YBaHHA HaZiNHOCTI KpucTaiB BIC 3a piBHeM HeJiHIAHOCTI

XapaKTepPUCTUK IPUIAAHUXCTPYKTYP i pucrnepcii enekrpodisnynux napamerpis TectoBux cTpykryp (TC),



Cc(pOPMOBAHMX 3TiHO TEXHOJIOTIYHOrO MAapUIPYTy BUTOTOBJIEHHS KpucTaliB BIC; KOpo3iliHy CTiliKicTh MeTasi3auii i
GaraTopiBHEBOI pO3BOZIKU TOIIOJIOTii CTPYKTYP, PafiallifiHy CTilKiCTh 3aTBOPHOI cucTemu i MbkdasHoi Mexxi po3niny
Si-SiO2; npenusiiiHicTh MpolieciB 6araTo3apsaHoi iMIIaHTallii, mpoeKuiiiHoi siTorpadii i naa3moxiMivHOTO
TPaBJIEHHSI 3 BUKOPUCTAHHSIM BUCOKOKOHTPACTHOTO (POTOPE3UCTY; KOHPOPMHICTh HU3bKOTEMIIEPATYPHUX NPOLECiB
ocazKeHHs1 QYHKLIOHA/IbHUX 11apiB Ta iX aHI30TPOIHICTb TPaBJI€HHS PU (POPMYBaHHI IPUJIAHUX CTPYKTYD;
aHaJIITUYHICTb (Pi3MKO-XiMIUHOTrO KiJIbKICHOTO Ta SIKICHOTO aHasi3y B rpoueci GopMyBaHHS QyHKIiOHAIbHUX LIAPIB;
[IPELM3iHICTb eJIeKTPUYHMX NTapaMmeTpiB BIC 3a paxyHOK pagialilHOro I0CTyBaHHS IIOPOroByx Hanpyr MOH-
TPaH3UCTOPIB Hararo3apsiAHUMHY iOHAMU TOMIIIOK i ~OTIPOMiHEHHS; MATEMaTUYHE MOJIETIOBAHHS TEXHOJIOTYHUX
IIPOLECIB /17151 BUBHAYEeHHS NpoeKTHMX HOpM KTO npunagHux CTPyKTYp AJ1s1 TOBHOI aIeKBAaTHOCTI Mofiesiel
eJIEeMEHTIB peasbHill (isnyHil cTpyKTypi. KiouoBsicioBa: pyHKIiOHaNbHNUI IAp, TECTOBA CTPYKTYpa, Mix¢asHa
ME>Xa po37isy, i30KOHLEHTpaliliHa IOoMillIKa, 6arato3apsHa iMIJIaHTallisl, FETEPHA TEXHOJIOTIS, €JIeKTPOo(isuiHe
JiarHOCTYBaHHS, MOJIiiMiHA 13015111181,

2. In a thesis the outcomes of researches of technological processes and instrument structures of the large
integrated circuits are represented and on their basis the base principles of a highly effective system process of a
high level engineering are developed: modularity of technological pure zones with ionization of laminar air streams
for a support of high cleanness with neutralizing of electrostatic charges and individual processing of Si-wafers;
automated designing of flawless topology of chips of the large-scale integrated circuits by CAE tools; computer
process engineerings with using of mathematical simulation, verification, automatic generation of a test sequence
and control of design and technological limitations of instrument structures; controlability by the technological
path of manufacture of structures of chips because of microcycles and microcommands of the computer system of
handle of a system process engineering for want of continuous chips production process; low defect level for
wantof creation of functional layers of structures of chips with use of a hetter process engineering and low
temperature processes of films deposition; electrophysical computer diagnosing for reliability prediction of chips
of the large-scale integrated circuit on a level of nonlinearity of the characteristics of instrument structures and
dispersion of electrophysical parameters of test structures (TS) generated according to the technological path of
the large-scale integrated circuits manufacture; corrosion resistance of bonding and multilevel distributing of
topology of the large-scale integrated circuits, radiation stability of the gate system and Si-SiO2 boundary;
precision of multicharge ion implantation processes, projectional lithography and dry etching of functional
stratums with use of high contrast photoresist; a conformality of low temperature processes of a sedimentation of
functional stratums and anisotrophycal etching for want of creation of structures; analyticity of physical and
chemical quantitative and qualitative analyses during creation of functional stratums; precision of electrical
parameters of the large-scale integrated circuits at the expense of radiation preliminary adjustment of threshold
votagees of MOS transistors with multicharge ion implantation process and -radiation; mathematical simulation of
technological processes for definition of design rules of instrument structures for want of full identification of
units models of an actual physical structure. Key words: a functional layer, test structure, interphase boundary of
the unit, isoconcetrated impurity, multicharge ion implantation, hetter process neering, electrophysical
diagnosing, polyimid isolation.
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