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HOBOE TEXHOJIOTMYECKOE OBOPY/IOBAHUE
JUI THHOBAIIMOHHBIX TEXHOJIOI' M
MUKPO-, HAHO- 1 PAZIMOSJIEKTPOHUKHN

PasBuTHE pamno’IEKTPOHUKY U HAHOTECXHOJOTHI B
pa3IMYHBIX 001aCTAX HAYKH M TEXHUKH TpeOyeT paspa-
0OOTKH HOBOTO (PYHKITMOHAILHO PA3IMYHOTO TEXHOJIOTH-
4eCcKoro 000py/IoBaHMs, B KOTOPOM B Ka4ecTBE 0a30BBIX
peanu3yoTCs IIa3MEeHHO-TEPMHYECKHE POLECCHI.

HWU tounoro mamunoctpoenus (HUMTM) cnenna-
TH3UPYETCs Ha pa3paboTKe BaKyyMHOTO 000PYIOBaHUS
IUTST TEXHOJIOTHYECKHUX TPOLECCOB HAHECCHHS TOHKHX
TUICHOK, TIA3MOXUMUYIECKOTO TPABJICHNUS, ra30(ha3HoOro
ocaxJeHust ctumynupoBanHoro 1asmoit (PECVD), a
TaKke (PU3MKO-TEPMHYECKOr0 000PYIOBaHUS ISl OCY-
IIECTBJICHUS TPOIIECCOB OTXKUTA, TU(H(DY3UHU, OKHCITCHHS
U SIIUTAKCUH, B TOM YHUCIIE OBICTPOTO TEPMHUECKOTO.

[Tpuopurernoe Hanpasnenue aesrensHoctdt HUNTM —
co3JaHne 000PYIOBAHUS IS PeaTH3aUi HHHOBAIINOH-
HBIX TEXHOJIOTUYCCKHUX MPOIECCOB B MUKPO-, HAHO-,
PaTUOdIICKTPOHUKE, MUKPOMEXaHHUKE, @ TAK)KE JJIsI CHH-
Te3a HaHOMaTepuayios (puc. 1).

Hoggie pazpaborku HUMTM — KOMIUTIEKTHI TEXHO-
JIOTHYECKOTO 000PYA0BaHUS Il TEXHUYECKOTO 00yue-
HUSI, HAyYHBIX UCCICAOBAHU, OTPaOOTKH TEXHOIOTHYE-
CKHX IPOLIECCOB, & TaKXkKe JUIsi 00SCIeueHus] MeJIKoce-
PUIHOTO MPOU3BOJICTBA HA MPEIIPHUATUSIX MAJIOTO U CPei-
Hero Ou3Heca, TaKHe Kak:

+ TEXHOJOTHYECKOe 000pyIOBaHUE IS UHIWBU-
JlyaJbHOW 00pabOTKH MOI0KEK (IMIACTHH) CO MUIIO-
30BOH 3arpy3Koii;

« MasiorabapuTHOE (PU3UKO-TEPMUUYECKOE 000PYIO0-
BaHMUE;

« MayiorabapuTHOE BaKyyMHOE O0OpYHOBaHHE Ha-
cronpHOTO THIA «MBY TM».

Marna TM-200

ITnmazma TM-200

BakyyMHO-IUIa3MeHHOE
obopynoBaHue

DH3HKO-TEPMUYECKOE
obopynoBaHue

Ocaxaenne
Hanecenne

TICHOK

Huddysns

TUICHOK

Ocaxenne
TIICHOK M3 Ia30BOH,
hopmbr

Tepmuueckuit
OTXKHT

Puc.1. TexHonoruueckue HaIpaBJICHUS pa3pa6aTLIBaeMoro
o0opynoBaHUs

KoMmieKT TeXHOI0rH4ecKoro 000py10BaHUs HH-
AUBUAYAJIbHOI 00padoTKH MOAIONKeK (IVIACTHH) €O
LII030BOIi 3arpy3Koii (puc. 2), npeaHa3HayeH Jyis pas-
PabOTKM, UCCITCIOBAHNS 1 PeaTU3aIH TEXHOIOTHIESCKIX
MIPOIIECCOB B MHUKPO-, HAHO-, PAIHO3ICKTPOHHKE.

¢ Mazna TM-200 Hanecenue MHOTOCIOWHBIX
WJIK MHOTOKOMIIOHCHTHBIX METAJUIMYCCKUX M TUIJICKT-
PHUECKHUX CII0EB METOJIOM MarHETPOHHOTO PAaCIIbIIICHNUS,
B TOM 9HCIIE TSl (POPMHUPOBAHHS HAHOCTPYKTYPHBIX Ka-
tanutndeckux cioes (Fe, Ni, Co u jip.).

« MarneTpoHHO€ PacTIbUIMTENbHOE YCTPOHCTBO —
MYJIBTHKATOTHOE ¢ TpeMs MumIeHssMu 100 MM miH ma-
HapHOE ¢ MUILEHbIO 280 MM.

« MloHHas o4HMCTKA MOJJI0OKEK Mepe] HaHeCEeHUEM
CIIOCB.

Uzodaz TM-200

Puc. 2. KOMIIIEKT TEXHOJIOTHYECKOTO 00OPYIOBaHHS WHAMBUAAYAILHOH 00pabOTKH MOJUIOKEK (IIACTHH) CO MUTI030BON
3arpy3Koi
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« CkopoCTh HaHECEHUs
— METAJNTHYECKUX cJIoeB: 10 0,5 MKM/MUH.
— IUDIIEKTPUYECKUX cioeB: 10 0,2 MKM/MHUH.

- HepaBHomepHoCTb citoeB 1o TommuHe — +£3%.

- Temneparypa noanoxex — 1o 300°C.

¢ Ilnazma TM-20011n1a3M0XUMUUYECKOE U PEAKTUB-
HO-MOHHOE TPABJICHUE MPOBOJISAIINX U AUIIEKTPUIECKUX
MaTepHajoB, B TOM YHCIE UIS (GOPMUPOBAHUS HAHO-
CTPYKTYP H MUKPODJICKTPOHHBIX MEXaHUIECKUX CHCTEM
(MBMCO).

« BrICOKOKaueCTBEHHBII HCTOUHUK MHIYKTHBHO CBSI-
3aHHOM ma3mer (ICP).

« Cucrema reimeBoro OXJIaxIeHUs MOI0KEK Ha pa-
0o4eM CToJIe C HCTOYHUKOM HAIPsDKEHHS CMEIICHUS Ha
MOJIJIOKKY.

- HepaBHOMepHOCTD TpaBieHus +2%.

+ CKOpOCTB TpaBICHUS

— KpeMHHS: 1—3 MKM/MHH;
— JIByOKUCH KPEMHHUSI, KBapIia, CTEKIIA «ITUPEKCH:
0,5—1 MKM/MUH.

- AcriektHoe cootHomrenue: 1/10 — 1/30.

¢ U3ochaz TM-200 Ocaxnenne npoBOAAIINX U M-
SJIEKTpHIECKHX Marepuanos (Si0,, Si;N,, Si, SiC) B Ba-
KyYMHOM PEaKTOpe U3 Ta30BOi (a3bl ¢ MIa3MEeHHOI ak-
tuBanueil B BU-masme, B ToMm uucie s GopMupoBa-
HUS 2JIMA30M0100HBIX TNIEHOYHBIX CTPYKTYP U yIIEpOI-
HBIX HAHOTPYOOK.

« McTOYHMK M1a3MOCTUMYITHPOBAHHOTO Tra3oda3zHo-
ro ocaxaenusi (PECVD).

« Pabounii cron ¢ HarpeBarenem g0 800°C u ucrou-
HUKOM HaNPsKCHUsSI CMEILLEHHS Ha MOIOXKKY.

- beamacnsgHas cucreMa OTKavuKu.

- MHOTOKaHANBHAs TA30Bast CHCTEMA.

- HepaBHOMEpHOCTH MIeHOK 110 TonmuHe — £3%.

Obwue ocobenHocmu yCmMaHoBOK:

- MuauBuayansHas 06paboTka momnoxek 10 & 200 mMm.

- llmo30Bas kamepa 3arpy3Ku/BBITPY3KH ITOIIOKEK.

- besMacinsHas cucteMa oTKauku Ha 0aze TypOomo-
JICKYJISPHOTO ¥ (OPBAKyYMHOTO HACOCOB.

+ ABTOHOMHas CHCTEMa OXJIAXKICHHSI.

« MukpornporieccopHasi CHCTeMa yIpaBJIeHHsI.

Oxcug TM Omxur TM

« Bo3MoxHOCTB BCTpanBaHus B “9MCTyIO0 KOMHATY .

+ B03MOXHOCTh 00BEIMHEHUS IBYX WM TPEX yCTa-
HOBOK B KJIACTEPHBIM KOMILJIEKC (pHc. 3).

- TloTpebnsiemast OMHON YCTAHOBKOW MOIIHOCTh —
He boiee 8 kBT.

« Ilnomrans, 3aHrMaeMast OJHON yCTaHOBKOM — OKO-
710 2,0 M2,

Puc. 3. MuHu-KnacTepsl U3 AByX U TPEX YCTAHOBOK

i peanu3annu pa3InuHbIX TEXHOJIOTHYECKUX MTPO-
LIECCOB B OZJHOM BaKyyMHO-TE€XHOJIOI'MYECKOM LIUKIIE JBE
WJIM TPU YCTAHOBKH KOMIUIEKTA MOTYT arperarupoBaThCst
B MMHHU-KJIaCTEPHI TOCPEICTBOM COETUHEHUS YyCTAHOBOK
yepes3 Neperpy309HbIi MUTH03.

KoMmnuiexkT manoradaputHoro ¢gpusuko-repMuye-
cKoro ogopynoBaHus (puc. 4) npexHa3HaueH I pas-
PabOTKH, NCCIIEJOBAHUS 1 pEATH3AIIMH TEXHOJIOTHIECKUX
HPOIIECCOB B MUKPO-, HAHO-, PaIHO3JIEKTPOHHKE.

¢ Oxcuo TM Tepmudeckast 00paboTka MIACTHH U
MaTepHAJIOB IIPH HOPMAITFHOM aTMOC(HEPHOM JTaBICHUH
(mportecchl muddy3un, OKUCIICHUS, OTXKHTA, CYIITKH, pa3-
roHku auddy3aHTa, BOCCTaHOBICHHUS KPUCTAUINYECKUX
CTPYKTYD).

- Jlnanazon pabounx tremmeparyp 300—1100°C.

¢ Omorcue TM Tepmudeckast 00pabOTKa IIIACTUH U
MaTepuasioB B BEICOKOM BaKyyMe M Ta30BOH cpeme —
MPOLIECCHI OT)KUTA, CYIIKH, PA3TOHKH TU(Qy3aHTa, BOC-
CTaQHOBJICHUSI KPHCTAJNIMYECKHX CTPYKTYP.

- JIlnanazon pabounx Temreparyp 150—650°C.

- [IpenenpHOE OCTaTOYHOE JABICHHUE B PEAKTOPE —

10 107 Ia.
- Dnektponuranue (3 ¢assl, 380 B) — He Ooiee
12 kBT.

M3otporn TM

Uzonnaz TM

Puc. 4. Kommiekr ManorabapuTHOro (pU3UKO-TEPMHUUECKOTO 000PYIOBaHUS
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¢ H3zompon TM Tlponecchl OCaxACHUS CIOEB U3
Ta30BOi1 cpeIbl IPH MOHIKEHHOM JIaBJICHNH ((hOpBaKyy-
M€), B TOM YHCJIC CJIOCB JICTHPOBAHHON M HEJICTUPOBAH-
HOM IBYOKUCH KPEMHHS.

« lnamazon pabounx Temmepatyp 250—900°C.

« [IpenensHOE OCTaTOYHOE AABIIEHHE B PEAKTOPE —
ue 6oxaee 1,3 Ila.

- PaGouee gaBiaeuue 10—150 Ia.

« TexHONMOTHYECKHE Ta3bl: MOHOCHIIAH, POCOHH, KuC-
JIOPO/I, a30T U JPYyTHE.

¢ U3onnaz TM I11a3MOXUMHYCCKOE OCAKACHUE -
AIIEKTPUIECKUX HEJICTHPOBAHHBIX M JISTHPOBAHHBIX CJIO-
€B OKCH/Ia KPEMHUS ¥ CIIOEB HUTPHA KPEMHHS IIPH IOHHU-
YKEHHOM JIABJICHWH C I1JIa3MEHHOH aKTHBAIMEN peareHToB.

« Yacrora n monocTh BU-reneparopa—440 kI 1; 1xBT.

« lnanazon pabounx Temmeparyp 250—650°C.

- [IpengenvHOE OCTATOYHOE NIABJICHHUE B TOPE —

e 6onee 1,3 Ia.

- PaGouee nasinenue 5—150 I1a.

+ TeXHOIOTMYECKHE Ta3bl: MOHOCUJIAH, aMMHAK, 3a-
KHCh a30Ta, (hocuH, aaudopaH, KHCIOPO, ppeoH.

Obwue mexnuieckue Xxapakmepucmuku yCmaHo8oK.

- Jlnametp o6padaTeiBaeMbIX mnacTuH — 10 100 MM.

« KomuuecTBo 0THOBpEeMEHHO 00pabaThIBAEMbIX IT1a-
ctud — 25 (s Oxkeun TM — mo 120).

« OnHOpeakTopHas Neub PE3UCTUBHOTO HATpeBa ro-
PHU30HTAIBLHOTO THTIA.

« KBapueBblii peakTop ¢ repMeTu3npyeMoi padoyeii
30HOM.

+ TpexCeKIMOHHBIN CITMPATIBHBIN HArpeBaTeIb C TEp-
MOMapoi B KaKJIOW CEKIIUH.

- I'a3oBas cucrtema (2—7 KaHAJIOB).

- be3macnsgHas BakyyMHas CCTEMa OTKAYKH.

« MukpormnporiieccopHas CHCTEMa YIIPaBIICHUSI.

+ BO3MOXXHOCTb MOAKIIIOUEHUS aBTOHOMHOM CHCTe-
MBI BOJISTHOTO OXJIQXKICHUS.

« BO3MOXXHOCTB BCTpanBaHusI B KYUCTYIO» KOMHATY.

KoMnuiekT MajioradapuTHOro BakyyMHOro 06o-
pyr1oBaHus HacToJbHOro THna «MBY TM» (puc. 5)
IIpeAHa3HaYeH JUI MEeJIKOCEPUHHOIO MPOU3BOCTBA, TEX-
HOJIOTHYECKOT0 00YUYeHHUs, HAy4YHBIX UCCIIEIOBAHUH, OT-
pabOTKH TEXHOIOTUIECKUX MPOIIECCOB.

OTANYUTETBHOM 0COOEHHOCTBIO 000PYIOBaHUS KOM-
mekta « MBY TM» siBnisieTcst HaCTOJIbHOE pa3MelieHne
paboueii KaMephbl, a TAaK)Ke CUCTEM U YCTPOUCTB, obec-
MEYNBAIONNX (PYHKIIHOHNPOBAHHE YCTAHOBOK. YCTaHOB-
KM MaJIO9HEProeMKH, a 3aHuMaeMas UMH IJI0LIalb He-
3HAYUTETIbHA.

& MBY TM-Mazna Hanecenre METaJIJIOB U IUDJICK-
TPUKOB METOJIOM MarHeTPOHHOTO PaclbUICHUS.

¢ MBY TM-THC HanbuieHne TiIeHOK METaJllIoB Me-
TOZOM TEPMHUUECKOTO HCIIAPCHNS.

¢ MBY TM-H3o0¢pa3 CVD I1nazsmoxuMuieckoe ra-
30(ha3HOE OCAXKICHUE MICHOK C IUOJHOM CHCTEMOIl.

¢ MBY TM-H3o¢pa3 CVD ICP Ilnazmoxumuye-
ckoe razodasnoe ocaxaenue mwieHok ¢ ICP uctounu-
KOM IUTa3MBl.

¢ MBY TM-IInazma PUT TpasneHue cioeB U Ma-
TEPUAJIOB METOJIOM PEAKTUBHO-UOHHON 00pabOTKH.

& MBY TM-ITnazma IIXT I1n1a3M0XUMHYECKOE TPaB-
JICHUE CII0EB U MaTEPHAJIOB B TIa3Me AUOIHOTO Pa3psa.

Marna

H3zoda3z CVD,
IInazma IIXT

N3oda3z CVD ICP,
ITra3ma [TXT ICP

Puc. 5. KoMIurektT ManorabapuTHOro BaKyyMHOTO 000py-
noBaHusa HactonbHOro tuma « MBY TM»

& MBY TM-IInasma IIXT ICP I1nazmeHHoe Tpas-
JieHue ciaoeB U MarepuaioB ¢ ICP MCTOYHMKOM I11a3MBl.

¢ MBY TM-Omoicuz TepmMuueckuil OT)KUT U CyLU-
Ka CJI0€B U MaTepUajIoB.

Ocobennocmu yemanoeox MBY TM-Maena, MBY
TM-THUC, MBY TM-Omocue:
- TlocnenoBarenbHasi MHAWBHIYalbHasE 00pabOTKa
MOJIJIOXKEK B OJJHOM TE€XHOJIOTMUECKOM LIHUKIIE:
— 2 . — 150 mm;
— 4 wt. — D76 MM, D100 mm;
— 8 mt. — P60 MM, 60x48 MM.
« [lmaHeTapHBIN MOMIOKKOAEPIKATEND C TPEMS CTe-
TICHSIMH BPAICHHUS.
« TloaroToBKa MOBEPXHOCTH IMOJIIIOKEK — HATPEB
VMOHHAS OYHCTKA.

Ocobennocmu yemanosox MBY TM-H3ogpas CVD,
MBY TM-H3zo¢paz CVD ICP:

« UeauBuayanbpHas o0paboTKa MOJIIOXKEK JI0
150 mm (100x100 Mm).

- HarpeaeMblif NOAI0KKOEPKATENb.

Ocobennocmu ycmanosok MBY TM-Ilhasma PHUT,
MBY TM-IInasma I[IXT, MBY TM-IInasma I1XT ICP:

« MHamBuayaibHas 00padoTka momioxkek 10 G150 mm
(100x100 mm):

+ OxJtaX1aeMblil TIOIIOKKOICPIKATEITb.

Obwue ocobennocmu yCmMaHo8OK:

+ ABTOMaTH3WMpPOBAHHOE YIIPABICHHE OT IEPCOHATb-
HOTO KOMITBIOTEPA.

« ManorabapurtHas 6e3mMacisHas BaKyyMHasi CHCTe-
Ma OTKa4KH.

« ABTOHOMHasI CUCTEMa OXJIAXKICHHSL.

« Ilorpebnsiemasi MOIIHOCTb OAHOM YCTaHOBKOM —
He Oosee 3 kBT.

 [lnomanp, 3aHuMaeMasi OTHOW YCTAHOBKOU —
okono 1,5 M2
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