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Pegepar

Jurimomuas pabota conepxut: 60 c., 29 pucyHkos, 7 Tabnuil, 18 HCTOYHUKOB.

MATHUTOPEOJIOTUYECKOE  TIOJIMPOBAHUWE, WHTEI'PAJIBHASA
MUKPOCXEMA, MATHUTOPEOJIOTUYHECKASA XXUJKOCTh, KPEMHUEBAA
[TOJIOKKA, XNUMHUKO-MEXAHUYECKOE [TOJIMPOBAHUE,
IIIEPOXOBATOCTb, BA3KOIUIACTUYECKNN MATEPHAJ, ABPA3UB,
HUTPU KPEMHIA, CKOPOCTb YHOCA MATEPUAIJIA.

OOBeKT HCCIICAJOBAHUS — IIOJIMPOBAJIIBHOC IISATHO MaFHI/ITOPGOJIOFH‘-ICCKOﬁ
KHUIKOCTHU.
HPGIIMCT HCcCiacaoBaHusg  — oO0BbeMHas CKOpPOCThb YHOCa MaTtcpuaiia,

IIEPOXOBATOCTH TOBEPXHOCTH.

[lenp paboOTBl — OLIEHKA MEPCIEKTHB HCIOIb30BAaHUS MarHUTOPEOJOTHYECKON
0o0paOOTKM [l TIOJUPOBAHUS IMOJJIOXKEK U IUIGHOK MHUKPOIJIEKTPOHUKU C
JOCTHKEHHEM YPOBHS IIEPOXOBATOCTH IMOBEPXHOCTH B E€AMHMIIBI HAHOMETPOB, a
TaK)K€ OCYILECTBICHUS KOPPEKIUHU UX (POPMBI C TOUHOCTHIO MeHee 10 HM.

MeToasl wccnenoBaHus — O00pabOTKa TOIOKEK MOHOKPUCTALTUYECKOTO
KpEMHUS ¥ IUJICHKM HHUTPUAA KPEMHHS METOJIOM MAarHUTOPEOJOTHIECKOTO
MOJINPOBAHUS, UHTEPPEPOMETPUIECKUN KOHTPOIh 00pab0TaHHBIX 00JIaCTEH.

Anmapatypa — 5-koopauHatHbli MP®-cranok ¢ YIIY, mukpountepdepomerp
MicroXAM-800.

[TomyuenHbie pe3ynbTaThl — (QYHKIMS YHOCA MaTepuaia OT BETUYHMHBI 3a30pa,
o0BEeMHAsi CKOpPOCTh YHOCA MaTepuaiia ISl KPEeMHHUs, 3HAYCHHS IIePOXOBATOCTH
MOJIUPOBAHHBIX TTOBEPXHOCTEH.

CreneHb BHEAPEHUS — HA OCHOBAHHH MOJyY€HHOW (PyHKIIMM yHOCA MaTepuania
MPEIOKEHO BBITIOJHIATh KOPPEKIHio (PopMbl oOpabaTbhiBaeMOW JeTaiu, ITyTeM
BapbUPOBAHUS BPEMEHH TOJMPOBAHUS U BEJIMUMHBI Pab0overo 3a30pa st OTACIIbHBIX
Y4acCTKOB 3TOM JETaJH.

OO6nacTh MpUMEHEHUS — BBICOKOTOYHAs 00paboTKa MOBEPXHOCTH, KOPPEKLHUs

dbopmbl 00pabaThIBaEMBbIX JCTaNICH.



Pa¢epar

Heimomuas padota 3msiryae: 60 c., 29 peicynkay, 7 Tabuin, 18 KpbIHill.

MATHITAPOAJIATTYHHAE ITAJIIPABAHHE, IHTOT'PAJIBHA S
MIKPACXEMA, MATHITAPOAJIATTYHAS BAJIKACIHb, KPOMHIEBAA
NAAKIIAAKA, XIMIKA-MEXAHIYHAE I[TAJIIPABAHHE, HIYPITATACLb,
BASKAIVIACTBIUHBI MATDPHISAJL, ABPA3EM, HITPhIJI KPPMHIIO,
XYTKACIIb BBIHACY MATOPBISAJIA.

AO'eKT macieaBaHHs — MajlipaBajibHas IJIsIMa MarHiTapasuiariuHai Bajakaciil.

[IpanMet nacnenaBaHHsi — a0'€MHasi XyTKacllb BRIHACY MATAPBISUTY, IITypriaTacih
MaBEepXHi.

MbsTta pa®oThl — alPHKa MEpPCHEKThIY BBIKAPBICTAHHS MarHiTapasiariuHan
amparoyki JJid majipaBaHHs TMaKIaJaK 1 TUICHAK MIKPadIeKTPOHIKI 3 JacsATHEHHEM
Y3pOYHIO IIypraTaciii maBepXHi ¥ aJ31HKI HaHAMEeTpay, a Takcama aKbIIIYJICHHS
KapaKIbIl 1X (GOpMBI 3 JaKJIaaHACIIO MeHII 3a 10 HM.

MeTtazpl nacnenaBaHHs — anparoyka najkiajgak MOHAKPHIIITaTiYHAra KPIMHIIO
1 TIUICHKI HITPBIY KPAMHIIO METaJaM MarHitapasuiariyHara mnajiipaBaHHs,
IHTApPepaMeTpbIYHbl KAHTPOJIb alpallaBaHbIX a0Iacie.

Amaparypa — 5-kaapasiHatHbl MP®-cranok 3 JIIIK, wmikpainTapdepomerp
MicroXAM-800.

ATphIMaHbIs BBIHIKI — (YHKIIBIS BBIHACY MATIPBISUTY aJ BENIUbIHI 3a30py,
ab'eMHasi XyTKaclb BBIHACY MATAPBISULY JUISl KPAMHIS, 3HAY’HHI LIypraTacii
najgipaBaHbIX TABEPXHSY.

CryneHs ykapaHeHHS — Ha MaJICTaBe aTpbIMaHail (DyHKIIbII BHIHACY MATIPBISITY
nparnaHaBaHa BBIKOHBAIb KapdIKIBIIO (GOpPMBI ampamoyBaeMail IdTali, IIIsxaM
Bap'ipaBaHHA 4Yacy TMajlipaBaHHA 1 BEJIYBbIHI TpaloyHara 3a30py [JIsi acOOHBIX
ydacTKay raTail I3Tali.

Bo6nacup npbIMSHEHHSI — BBICOKAJaKIaHAs amnpalioyKa MaBepxHi, KapIKIIbIsi

(dhopMBI arparioyBaeMbIX IITAJISY.



Abstract

The diploma work contains: 60 p., 29 figures, 7 tables, 18 sources.

MAGNETORHEOLOGICAL POLISHING, INTEGRATED CIRCUIT,
MAGNETORHEOLOGICAL FLUID, SILICON WAFER, CHEMICAL-
MECHANICAL POLISHING, ROUGHNESS, VISCOPLASTIC MATERIAL,
ABRASIVE, SILICON NITRIDE, MATERIAL REMOVAL RATE.

The object of study — a polishing spot of the magnetorheological fluid.

The subject of research — a volumetric material removal rate, roughness of the
surface.

The purpose of the work — an evaluation for possibility of using
magnetorheological treatment for wafers polishing and microelectronic films
polishing with achievement of single nanometers roughness of the surface and also
the implementation of less than 10 nm form correction.

Research methods — a treatment of the monocrystalline silicon wafers and the
silicon nitride film with using of the magnetorheological polishing method,
interferometric check of the treated areas.

The equipment — a 5-coordinated MRF-bench with a CNC, microinterferometer
MicroXAM-800.

The achieved results — a material removal function depending on the gap value,
volumetric material removal rate for silicon, the values of the polishing surface
roughness.

The degree of implementation — a suggestion for execution of the form
correction of the treated detail by varying of the polishing time and the working gap
value on the separate areas of the detail.

The area of implementation — a high precision treatment of the surface, form
correction of the treated details.



