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Beenenue

OO0paboTka MaTepualloB W HW3JENUH 3IEKTPOHHOW TEXHUKHW C HCHOJb30BaHWeM Iutasmbl CBY-
paspsna noiaydaeT B IocjeHee BpeMs Bce OoJiee IIMPOKOE paciipoCTpaHeHHe.

BaxHoil 3amadeil, KOTOpas HpU 3TOM JOJDKHA PEIIaThesi, sBISETCS OOecredeHue ONepaTUBHOIO
KOHTPOJISI 32 NMPOTEKaHWEM IUIA3MEHHBIX MPOLECCOB C LEJBIO COKPAIICHUs] BpEMEHH KOHTaKTa 00padaThl-
BaeMOM MOBEPXHOCTH C IUIA3MEHHBIMH YaCTHLAMH IPH YCJIOBHH IOJHOTO 3aBEepIICHHs HEOOXOANMBIX
IIa3MOXUMHYECKHUX PEAKLIUH.

OmHUM W3 HU3BECTHBIX METOJOB KOHTPONSA 32 NPOTEKAaHHEM IPOLECCOB IUIa3MOXUMHUYECKOTO
TpaBJICHUS] MaTepHaOB [1], TTO3BOJIAIOMINM MOTY4aTh JOCTOBEPHYIO ONEPATHBHYIO HH(MOPMAIHIO O Xapak-
Tepe NPOTEKAHWsS TEeTEPOTeHHBIX M TOMOTCHHBIX TIa30IUIa3MEHHBIX PEaKLHi, SBIACTCS SMHCCHOHHO-
CHEKTPaJIbHBIA METO.

[annas pabGora mMOCBALIEHA CIEKTPAIbHOMY HCCIEIOBAHUIO IPOLECCOB NEeCTpyKUUH (oTope-
3UCTHBHBIX IOKPBITUH B KucioponHod mnasme CBY-paspsinma, dopmupyeMoil B pa3psgHbIX CHCTEMax
OobIINX 00BEMOB.

MeToauka IKCIEPUMEHTA U Pe3yJIbTAThI

HccnenoBanus MpoBOIMINCH ¢ HCTTONBb30BaHHeM CBU-1mrasMoTpona pe3oHATOPHOTO THIIA, COOpaH-
HOro Ha 0a3e COrHyTOro B KOJIBLIO NPSIMOYI'OJIBHOIO BOJIHOBOJA, MMEIOIIEIO Ha BHYTPEHHEH NMOBEPXHOCTH
oTBepcThs ytst mocTyruieHnss CBU-3Heprun B pe30HUPYIONTYIO 001aCTh.

ITo ocu BOJIHOBOAA pacHoiarajgach KBapleBas peaKiMOHHO-pa3psiIHas kamepa (peakTop), B KOTOPOit
B YCJIOBHSIX BakyyMa BO30YXKIaJICsl Ta30BbIM pa3psil M NPOBOAMIACKH MJIa3MeHHas oOpadoTka. Ilogaya mas-
MOOOPAa3yIOLIEro ra3a M 3arpyska IMOAJIO0XKEK OCYLIECTBISIINCh Yepe3 ChbEMHYIO BAKYYyMIUIOTHYIO KPBIIIKY,
3aKpBIBAIOIIYI0 PEAKTOpP C OAHOTO Topua. BakyymupoBaHHME M OTKadka NPOJLYKTOB IUIA3MEHHBIX PEaKIU
[IPOBOJMJIACH Yepe3 BaKyyMIUIOTHOE (IaHLIEBOE COCAMHEHHE, 3aKPbIBAIOLIEE IPOTHBOIOJIOXKHBIA TOpEL
peakropa.

doro3nexTpudecKas perucTpanus crekTpa B uaTepBaie AmuH BoiaH A=360—900 uM ocyriecTsisiiach
¢ MOMoILBI0 MOHOXpoMaTopa 3MP-3, y koToporo goTonprueMHUKOM ciayxui POY-79.

B kadecTBe mna3Moo0pasyrouier cpeabl HCIONb30BANICS TEXHUIECKH YUCTHIA KUCIIOPO/,.

HccnenoBanusi NpOBOAWINCH C KpeMHHEBBIMH moanoxkkamu 100 MM ¢ HaHeCEHHBIMH Ha HX
nmoBepxHOCcTh (potopesucramu OII-PH-7, ®I1-383, AZ-1350J, mpomremmmMu TpoOIECC CTaHIAPTHOU
00paboTKH.

CriexTpanbHas AMarHOCTUKA TUIA3MEHHBIX MPOIECCOB MTOKAa3aia, YTO KOHTPOIIb 33 yAaJeHueM (GoTo-
pe3ncTa MOXHO MPOBOJMTH KaK MO M3MEHEHHIO MHTeHCHBHOCTH mojockl CO (A=519,82 um), Tak u 1o
muauam Ol (A=777,7 um; A=844,6 um) [2].

Omnako must mporeccoB CBY-mmazMoxumudeckold oOpabOTKH TIPH PETHCTPAITAN CIIEKTPOB H3ITYICHHS
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OBUTH TIONTy4YEeHBbI Pe3yNbTaThl, OTIMYAIONIMECs OT JaHHBIX TUIa3MOXHMHYECKOTO yaaneHus (OTOpe3ucTa B
KkuciopogHou mnazMe BU-paspsna.

Ha puc. 1 mpezacTaBieHbl OTHOCUTEIbHBIC HHTEHCUBHOCTH cBedeHus mosnockl CO (A=519,82 um) B
3aBUCUMOCTH OT KOJIMYECTBa 00padaThIBAEMBIX KPEMHHEBBIX TOMJIOXKEK C (DOTOPE3UCTOM, MOIYUYCHHBIC
skcrepuMeHTanbHo Ha BU-paszpsmuoit yeranoske 08 I1XO 100T-001 — xpuBas 1; paccunTaHHBIC 110 TAHHBIM
paboTsl [3] — kpuBast 2; Moxy4eHHbIe SKCIIEPHMEHTAIFHO HA HCCIISIYyEeMOM IUIa3MOTPOHE — KpHBast 3.
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Puc. 1. 3asucumocmo unmencusnocmu ceevenuss CO (4=519,82 um) om
KOIU4ecmsa nooiodiCeK 8 peakmope.

Ha puc. 2 npezacrasieH xapakrep M3MEHEHUs] MHTEHCUBHOCTH cBeueHus aunHun Ol (A=844,6 um) B
nporecce CBY-mnasMoxuMuueckoro ynaneHus (oTope3ucTa MpH pa3sHOM KOJHYECTBE OJHOBPEMEHHO
00pabaTeIBaeMbIX MOIOKEK. [JIsi 0OTHOW MOJUIOKKN — KpuBast 1, Uist TpeX MOANIOKEK — KpUBas 2, ISl MSATH

MOIJIOKEK — KpuBas 3.
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Puc. 2. Xapaxmep usmenenus unmencusnocmu ceeverust aunuu Ol (1=844,6 nm) 6 npoyecce yoanenus
gomopesucma ¢ paznuiHO20 KOIUYECMB8a NOOIONCEK.
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Kak BUIHO U3 NPUBECHHBIX 3aBUCUMOCTEH, C YBEINYCHHEM KOJINYECTBA OJJHOBPEMEHHO 00padaThl-
BacMbIX B IuiazMe CBY-paspsiia KpeMHHEBBIX TOJUIOKEK HAOIOJAeTCS CHMKEHHE WHTCHCHBHOCTH PEru-
CTPUPYEMBIX ONTHYECKUX CHUTHAJIOB HE TOJBKO B MPOIECCE IUIA3MEHHOM JecTpyKuuu (oropesucra, HO U
MOCJIE MTOJTHOTO Y/IaJICHHUsI OPraHW4YECKOro MaTepualia u3 00beMa peakinoHHO-pa3psHoil kKamepbl. [Ipu sToM
YCTaHOBJICHO, YTO XapaKTep U3MEHEHHUS] OTHOCUTEIBHBIX CKOPOCTEH yaaneHus (OTOpe3nucTa B KUCIOPOIHOI
miazme CBY- u BU-paspsina B 3aBUCHMOCTH OT YHMCIa KPEMHHUEBBIX MOJIOKEK HICHTHYCH, YTO CBUJICTEb-
CTByeT 00 OJMHAKOBOM MEXaHHU3ME MPOLECCOB ACCTPYKLUUH OPraHUYECKHX COCIAMHCHHI, COCTOSIIEM B
Pa3NOKEHHN CJIOXKHBIX MOJICKYJIIPHBIX COEIMHEHHH B MPOLECCe B3aUMOJCHCTBHS C aKTUBHPOBAHHBIM
kuciopogom Ha H,0, CO,, CO.

Ha puc. 3 mnpencraBieHbl H3MEHEHHsS OTHOCUTENBHBIX HHTCHCHBHOCTEW cBeueHus nuHuu Ol
(A=844,6 um) paspsiia B KHCIOPOJAE B 3aBUCHMOCTH OT YHCJIa YHCTBIX KPEMHHEBBIX IUIACTHH B PaspsIHON
kamepe ycranoBku 08 TTXO 100T-001 (kpuBas 1) u uccienyemom CBY-mna3morpone (kpusast 2).

1,1 — - = . .
| [T 1

091 - = _

0,7 .

0.5 \
. 2

03 B

HuteHcHEHOCTE CEEY eI, 0TH.E,

0,1

N, wr

2 3 14 20 26

Puc. 3. 3asucumocmo unmencusnocmu ceéeuenus aunuu Ol (1=844,6 nm) om xonuuecmea oOHo8pemento
obpabamvieaemvix n000JCEK Oe3 homopesucma.

AHanu3 MONYYeHHBIX IKCIEPUMEHTAIBHBIX PEe3yNbTAaTOB I03BOJIIET CHENaTh BBIBOJ O TOM, YTO
BeimuuHa CBY-MomHocTH, 3aTpaunBaeMasi Ha TOJIep)KaHUE pas3psia, 3aBHCHUT OT KOJNIWYEeCTBa HaXo.sd-
IIUXCST B 30HE OOPa0OTKH KPEMHHEBBIX MOJUIOKEK. OTOT 3ddekr MoxkeT OBITh OOBSCHEH YaCTHYHBIM
norsomenrneM CBY-MOIIHOCTH MaTepHalioM MOJUIOKEK, 00JIaJaroiM BBHICOKMM TAHT€HCOM YTJia IUAJIEK-
TPUUECKUX TIOTEpb. B CBS3M ¢ ycCTaHOBIEHHOH crenudukoil mposiBieHus 3¢ddexrta “3arpysku”, mnpu
o0paboTke B o0BbeMe KucinopogHoil mnazmel CBY-paspsima HEOONBIIMX MApTHH MOTYMPOBOJHHKOBBIX
MOJNTOKEK KOHTPOJIb 3a yAaJieHHeM (OTOpe3ncTa Ielecoo0pa3Ho MPOBOJUTH M0 M3MECHEHHIO MHTEHCHB-
noctH nomockl CO (A=519,82 um), a B ciryuae 00pabOTKH OOIBIIOTO KOIHIECTBA MOTOKEK — 1Mo JuHusaM Ol
(A=777,7 um; A=844,6 um).

KauectBenHoe coBmajzieHre MposBieHus 3PdexTa “3arpy3ku” s MpOIEcCoB yaaneHus ¢doTope-
3ucta B kucinopoanoi miazme CBU- u BU-pa3psgoB mo3BOJSET clenarh BHIBOA 00 OJMHAKOBOW MPHUPOJIE
mpolecca yAaJeHUus! OpraHMYeCKUX MOKPHITUH B Pa3HBIX TUIAX pa3psilia, B OCHOBE KOTOPOTO JICKAT XUMH-
YecKHe NMpeBpalleHHs MaTepraa ICHKH Mo IeHCTBUEM aKTUBHBIX IJIa3MEHHBIX YaCTHILI.

3akiouenue
IIpu nposenenuu npoueccos CBY-mmasMoxuMuyeckoro yaaneHus: GOTOPE3UCTUBHBIX MOKPBHITUH C
MOBEPXHOCTH KPEMHHUEBBIX IMOJIOKEK MHTEIPATBHBIX CXEM JUIS CHEKTPAIbHONW MHIMKAIlMd MOMEHTAa OKOH-
YaHUsl TPaBJICHUsI HEOONBIIMX TMAPTHH MOJUIONKEK IelIeCO00pa3HO HMCIOIB30BaTh KOHTPOIbL 32 MHTCHCHB-
HocThio momockl CO (A=519,82 um), a B ciaydae 06pabOTKH OOJNBIIOrO KOJIHYECTBA MMOMIOKEK — JuHAN Ol
(A=777,7 um; A=844,6 um).
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Summary

The experimental results of examination of the optical emission of microwave plasma discharge in
oxygen, performed in order to determine the spectral lines, peculiar to the process of the plasma chemical
removal of the photoresist masks, are submitted. It is determined, that due to the specific manifestation of the
“loading” effect when processing the silicon substrates in the microwave plasma discharge, the control of the
process of removing photoresist from small batches of substrates should be performed by controlling the
intensity fluctuations of the strip CO (A=519,82 nm), and in case of processing the large quantity of
substrates — as per the line Ol (A=777,7 nm; A=844,6 nm).

J.L. Patel, N. Saka

MICROPLASMIC CERAMIC COATING

Microplasmic Corporation,
17 Esquire Drive, Peabody, MA, USA

Introduction

The practice of anodizing, or controlled oxidation, of aluminum and aluminum alloys is more than
seven decades old. The primary intent of anodizing aluminum and alloy parts is to protect the highly reac-
tive surface against corrosion in aqueous environments, such as humid air and sea water. Because the anodic
coating can be produced in a variety of colors, painted anodized parts are used in architectural applications.
Furthermore, because the anodization process produces a hard ceramic coating, many times harder than that
of the substrate from which it is formed, anodic coatings are also used to protect aluminum parts from abra-
sion, especially sand abrasion.

Traditional Anodizing

Traditional anodizing is an electrochemical oxidation process. The part to be anodized is connected
to the positive terminal of a Direct Current (DC) power source and a nonreactive metal, such as stainless
steel, is connected to the negative terminal. The aluminum part, or the anode, and the stainless steel cathode
are immersed in an electrolytic bath and a DC voltage is applied across them. The potential difference is of
the order of 20 -100 V and the current densities are 1-10 A/dm?.

The electrolytic baths comprise aqueous solutions of chromic acid, orthophosphoric acid, sulfuric
acid, oxalic acid, or combinations thereof. Because the electrolytic baths have appreciable resistivity and
because the anodization process itself is exothermic the temperature of the electrolytic bath increases greatly
during anodizing.

Since the anodizing process is quite sensitive to temperature, the bath temperature is controlled
rather closely by heat exchanger or refrigeration equipment. Today's advanced anodizing technologies
include several proprietary hard anodizing processes that employ a wide range of electrolyte compositions,
operating conditions and a limited aluminum alloy compositions.

The type and thickness of coating obtained greatly depends on the composition of the electrolytic bath,
operating conditions and alloy compositions. The military specification MIL-A-8625F, for example, alloys
for non architectural applications.
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