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Beryn

Ciin Big3HauuTH, 10 TexHoioris Ha ocHoBi BIII ta
MOH-cTpykyTp JIO3BOJISIE 3HAYHO CIIPOCTUTH
TEXHOJIOTIYHUI MPOIEC, BUKOPHCTABIIN 3aCTOCYBaHHS
muoopany (B,H,) Ta BHKOPHCTAaTH THYYKY IOJTiaMigHy
KOMIO3UIIFO(TTi IKITaAKY). Tomy BUBYEHHS
XapakTepucTuku crpykryp tumy Bl npencraistors
coboro  (i3uuHM METOA  JOCIHiPKeHHS amMop(HOro
TiJIPOreHi30BaHoro KpeMHito (a- S:H ) 1t BUSHAYCHHS
ONTHUMaJbHUX yMOB (opmyBaHHs Oap'epiB LlorTki Ta
KOHTaKTHOI MeTaJi30BaHoOl rpeOiHKH.

|. dDiZUKO-TEeXHOJOriYHi 0CO0JINBOCTI
(¢popmyBanns crpykryp ®@EIIL.

IMniekm a- S:H ocamxyBamuce B HBU-peaxropi
€JIEKTPOHHO-ITUKIIOTPOHHOI'0 PE30HAHCY YCTAHOBKH THITY
GIR-820 na wactoti 2,451 mimazmoBoro po3psay B
armocdepi mucunany S,Hg, posbaBieHoro i aprosi y
coigBigHomeHHi  1:3. Jlnmg  oTpuMaHHS  130THUITHOTO
KOHTAaKTy y BUIJIAAI N'- IIapy BHUINE BKa3aHy CyMill
BBOZMBC Gochun (PH,). Ilpu BuroroenenHi i-mapy
TeMIepaTypa IMojiaMiHOl MiAKIAJAKH 3MIiHIOBAJIACh BiJ
30 mo 150°C 3MmiHOI0O TOTYXHOCTI po3psany Bix 250 mo
430BTt. TemnepaTypa IIpH HaHECEHHi N'- Mmapy cKIagaia
100-120°C. crpykrypa @EII i3 BIIl ocamkyBanach Ha

THYYKI MIKIaJKAd Ha KIACTePHIH
"Solar".

Crpykrypu CE (dopmyBaguch i3 HIKHBO OMIYHOTO
KOHTakKTy i3 BOJb(pamMoBOro abo HiKeIeBOro CIUIaBy i3
XpOMOM TOBIIUHOIO 0,1mMxm MarHeTpOHHUM
Oca/KeHHAM, Ha sKill CIIOYaTKy OcaKyBaBcs N -miap
a- S:H TtoBmmuor mopsaky 150-200uM. OcranHIN
YTBOPIOE HAJIMHUA OMIYHUI KOHTAKT i3 HEJIErOBaHUM i-
mapoM a- S:H mxe topmmHow 0,5MKkM*0,1mrxM. Ha
noBepxHi amopdroro a- S:H micias GopmyBaHHA Ha
HbOMY TyHemsHOro okcuny (S0O,) HaHOCHIach

CTpyMO3HIMajJbHa MeETajJieBa TpeOiHKa i3 aJTFOMiHIEBOTO
CIIaBY AKT-1-1 (amromiHifi-kpeMHii-TobMi)
topmuHO 100-150aM. TyT cnmig Bi3HAYMTH, IO BCS
CTpYKTypa OETI (bopmyeThest B €JUHOMY
TEXHOJIOTIYHOMY IIMKJII Ha Kiactep Hii ycraHoii HBY-
TUIa3MOBOI'0 OCaJKEHHS 13 BUKOPUCTAHHSAM JMCUIIAHY Ta
BiJITIOBITHUX peareHTiB aprony, GochuHy, KUCHIO.
TakuM YHHOM, B OCHOBI JaHOTO TEXHOJOTIYHOTO
MpoLleCY 3aKJaJeHWi HOBUH TEXHOJOTIYHMH Ki1acTep
"Solar" wHemepepBHOI il I HHU3BKOTEMIICPATYPHOTO
BaKyMHO-IUIa3MOBOI'O ~ HAaHECEHHs  0araTolmapoBHX
MOKPUTh HAa PYyXOMIid WiAKIAANI THIY IOTiaMiIHOT
TUTiBKH.

YCTaHOBLI THUITY
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Il. XapakTepucTUKa TeXHOJIOTIYHOI O
KJIacTepa HemepepBHoi aii " Solar”

TexHomoriunuii  KOMIUIEKC - Kiactep "Solar"
npesacTaBisic  co0o0  0araTomo3uLidiHy — BaKyyMHY
YCTaHOBKY HEIIEPEPBHOTO THUIY SIKMH CKJIQJAETHCS 13
YOTUPBOX yHi(iKOBaHUX MoayiiB(Ta OJTHOT'O
PE3epBHOr0), KOXKHHH i3 SKuX Mae auepeHIianbHy
CHCTEMY OTPUMAaHHS TEXHOJIOTIYHOIO BaKyyMy He Tipiie
(1- 2)10°°i i .do jio . B mepuioMy MOy MPOXOIUTH
PO3MOTKa TUTIBKU-TIAKIAAKA 13 PYJOHY Ta ii jerasaris.
Tyr me npoBOAMTHCA ILIa3MOBa OYHCTKA TOBEPXHI
IUTIBKH 1 ii akTuBamis B rekcamerii aucuiasad (IMJIC)
JUTs 320€3MeUeHHS] BUCOKHX aJre3alliiHiX BIACTUBOCTEH.
Jpyruii i Tperiii Momynl Npu3HAuYeHi Ui HAaHECEHHs
(YHKI[IOHAJBHUX IIApiB Ha aKTHBOBAaHY IIOBEPXHIO
MONieTUICHOBOI  (MOMTiaMiiHOI) — MUTiBKH:  HUXKHBOTO
TUIIBHOTO KOHTaKTy Uil ()OPMYBAHHS IUTIBKU i3 CIUIABY
BX-2K, BX-2Y abo HX-3- MarueTpoHHUM pO3NUIICHHSIM
BIJIOBIIHUX MilleHen Ta HBY-nmnazmoBuMm
gopmyBanHaM JseropaHoi (N'-Tumy) Ta HeJIeroBaHOl
wiiBkn a- 9:H po3kiazoM mucuiaHy B aproHHO-
BOJIHEBIH IIa3Mi Ta TyHENBHOTO OKcuay. B uerBepromy
MOJYJli TIPOXOJAWUTh HAMOTKa IUTIBKM Y PYJIOH s
BUKOHAHHS JiTorpadivHoro npotecy micis GopMyBaHHS
BEPXHBOI'O KOHTAKTy CTPYMO3HIMalbHOI TpeOiHKH
MarHeTpoOHHUM PO3MIJICHHSIM aJTIOMIHIEBOTO CIUIaBY
AKTo-1-1.

Bci BakyyMHI KamepH TEXHOJOTIYHUX MOJIYJIB
PO3[iJIeHI [UTI030BUMH TIPUCTPOSIMH ISl 3a0€3IeUeHH I
pobouux  mapaMeTrpiB  TEXHOJIOTIYHHX  IPOIIECIB
Jerasaiii, OYMCTKH, aKTUBAIlil TOBEPXHI 1 HAHECEHHS
dynkuionanbEux  mapie  N-tumy, i-tumy, S0,
BEPXHBOI'O KOHTAKTy TMpH NEPEeMOTII ITOJiaMiIHOT
(momieTreHoBoI) WIiBKK.OYHUCTKA 1 aKTUBALliSI TIOBEPXHI
BUXIJJHOTO PYXOMOr0 Marepially MNpPOXOJHWTh NpH
MPOTSDKII TUTIBKH 4epe3 Iy4OK ioHIB pobodoro rasy 3

enepriero 1-2xeB i ryctunoto crpymy 1- 5i A/ii 2. B
poii poboyux Ta3iB B TEXHOJOTIUHHX MOIYJIAX
BUKOPUCTOBYBaBCS apceH, BojeHb, kucenb, I MJIC,

cumand i ix cymimi. loHHHMH aproe NPSMOKYTHOTO
ciueHHst 600x50MM GOpMYETHCS I0HHUM JHKEPEIOM TUITY
"Ictpa”, "Pamukan" y BUTIISIII IPUCKOPIOBaYa 3 aHOJIHUM
mapoM 1 (OKYCYeTbcss Ha OOpOOJIOBAaHY IMOBEPXHIO
IUTIBKH. [OHHHMH NYYOK Mae TaKoXK CHCTEMY CTPYMOBOI
aBTOKOMIICHCaIii 10HHOrO My4Ka Ta30pO3psITHOTO THITY,
IO JO03BOJSIE  OOpOONATH  JeNeKTPUYHI  PYJIOHHI
Matepiaiu. B pesynbraTi mporeciB i0HHO-IIIA3MOBOT'O
MarHerpoHHoro Ta HBU-mmasmoBoro mpoBeneHHS
XIMIYHAX peakiii oOpoOIIoBaHa IOBEPXHI IUTIBKU -
MAKIIaIKA OYHIILYETHCS Bl 3a0pYyIHEHb 1 aKTUBYETHCS B
rekcamerwiaucwiazani  (TMJIC), mo ocobiauBO €
BXUTUBUM Uil 3a0e3medeHHs anresii  ImapyBaTHX
ctpykTyp CE. Kpim 1p0ro Ha etam oOpoOKH, a TaKOX 1
JPYroMy MOAYJi MOXKJIMBE ()OPMYBaHHS METOJIOM 10HHO-
TUIa3MOBOI'0 OCAJDKEHHS 13 ra3oBoi (aszm aaresiil HUX abo
(yHKIIOHAJTBHUX nrapis HIDKHBOTO KOHTAKTY
aMop(HOro TiIporeHizoBaHOrO KpemHiro a- S:H,
TYHEJIHOTO OKCUJLY.
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BukopucranHs — morepeiHbOi  10HHO-IIPOMEHEBOT
00pOOKM  TIOBEpPXHI PYXOMOi MITKIAIKA  CYTTEBO
30LIBIIyE anre3ifiHy MIIHICTh HEJICrOBaHMX INapiB i
JIO3BOJISIE OTPUMYBATH SIKICHI TIOKPUTTS IIPU HHU3BKUX
TeMIIepaTypax OcaKeHHs.

Hanecennst GaraTomapoBHX ITOKPUTh Ha Takiid
KJIACTEpPHIl YCTAaHOBII, SIKa MOXXE€ BXOIUTH B MOAYJb
"OcHoBa" TPOBOAUTBHCS TPHU TOXOPKEHHS IUTIBKH I10
JIBOM Kpi0OXOJIOKYIounM Oapabanam niamerpoM 350Mm
i Temneparypi nosepxHi -5+5°C, skoro me He Oymo i
TexHONOrii (QopMyBaHHS MIApiB aMOP(QHOr0 KPEMHIIO.
Hagkomno 6apabany npyroi kaMepu po3MIIIYIOThCS JBa, a
B TpeTii Kamepi ITI'sTh IOCAIKOBUX MICIb JUIS
PO3MIIIIEHHSI BaKyyMHO-IUIa3MOBOI CHCTEMU HaHECEHHs
(yHKI[IOHAJIBHUX IIApiB, TOOTO MOXKHA (OPMYBaTH S5-TH

mapoBy  cucreMy. Sk cuCTeMH ~— HaHECEHHS
BHUKOPHUCTOBYBAJIUCS yHi(ikoBaHi MPOTSDKHI
MarHeTpoOHHI  PO3MUITIOBANIBHI cucremu (BU i

MOCTIiHOrO CTpyMYy), JiHIHHI MyroBi BHIApOBYyBaui 3
MarHiTHAM YTPUMaH;IM KaTOJHOI IUIIMH Ha TOBEpPXHi
mimeni, HBY-mnasMoBuii MOIydb, 3 PEaKTOPOM
€JIEKTPOHHO-ITUKIIOTPOHHOI'0 PE30HAHCY, a TAKOX Pi3HIH
JIOJIi JKepena.

MopepHi3oBaHi MarHeTpOHHI PpO3MWIIOBaYi CHCTEMH
MaloTh 30aJaHCOBaHY MAarHiTHY CHCTEMY, IO JTO3BOJISIE
MEPEeKITIOUYEHHSIM JKUBJIEHHS HAHOCHTH (DYHKIIIOHAIBHI
mapu sSK B pPEXdMI TeHepauii mapu Marepianmy i
MOAABJICHHS IIa3MOBOTO MOTOKY Ha MillleHb, TaK 1 B
PEeXUMi 10HHO-CTUMYJIbOBAHOT'O HAHECEHHS KOHTAKTHUX
IapiB i3 CIVTABHUX MillICHEH.

JlinidiHI IyroBi BUMapoByBaui 3 PO3MIpOM KaToOIy
100x600x30mMMm i moryxkHicTEo  15kBT  MOXyTH
MPAIfOBATH B IBOX PEXUMaX 1 B peKUMI reHeparii napu i
B pexuMi (OKyCyBaHHS IDIa3MOBOIO IIOTOKY Ha
00pOOITIOBaHY TTOBEPXHIO.

[IpoBeneHa Takok ONTHMIi3allisi KOHCTPYKIIH BaKyyMHO-

IUIA3MOBUX ~ CHUCTEM 3 MeTOol  3a0e3nedeHHs
MiHIMaJIBHOTO HarpiBy 00pOOIIOBaHOT TOBEPXHI PYyXOMOI
migkmagka.  OcobimuBa  yBara  30cepe/DKeHa  Ha

MOaBJICHHI EIEKTPOHHOTO IMOTOKY i3 30HH pO3psAy Ha
00pOOITIOBAIbHY MTOBEPXHIO. Taki CHCTEMHU OCaKEHHS
JIO3BOJISIFOTH  OTPUMYBATH IMapd METaliB, CHJIAHIB,
OKCHUIIB (B.T.4 TYHENbHHX), HAMIBIPOBIIHUKOBUX IApiB
nom i amMop(HOro KpEeMHil0, HITPHIIB ABOX JIYIOBHX
BUIIAPOBYBaviB 3abe3rneuye (OpMyBaHHS ITOKPHUTTS, i3

[o]
anoMidieBoro craBy TommHor 5004 Ha pyxowiit
KT ToTiaMiay 9 mojieTHeHy mupuHor 600MM
npu mBuakocti 500mMm/cex.

OcobnuBy yBary 3aCIIyrOBY€E cucrema
TPaHCIIOPTYBaHHSA, fKa MPEACTaBIsE Co00K HaOIp
HAPaBJIAIOYUX Ta BHUPIBHIOBAIBHUX, a TaKOX CHUJIIOBHX
BY3JiB, BalM SKHUX BHBEICHI Ha aTMmochepy duepes
BiAMOBiMHI BakyyMHi po3B‘si3ku. IlIBUmKicTb pyxy
pyXOMOI MigKIAAKH 3aJa€ThCs YaCTOTOK OOepTaHHs
Kpi0OXOJIO[KYIOYOro OapabaHa i MOXKE 3MiHIOBATUCH Bif
50 10 600 mm/c.

Takok TEXHOJOTIYHUHN KiacTep J103BOJISIE OTPUMYBATH B
MPOMHUCTIOBUX 00’ e€Max OaraTomiapoBi TOKPUTTS IS
(dbopMyBaHHS CTPYKTYp (HOTOMEPETBOPIOBAYIB COHIYHOI
€Heprii Ha Pi3HUX PYIOHHMX ITiTKIaIKaX TOBIIMHOK BiJ
30mkM, mupuHoro 600MM i #ioro miamerpoM q0 400MM.



BucokoepexTrBHI (OTOCTEKTPUYHI IIEPETBOPIOBAY COHSYHOI €HEepril ...

B Taxuii knmacrep HeoOXiTHO Ille BBECTH JiTOrpadiuyHuit
MOJYNb JUist (POPMYBaHHS CTPYMO3HIMAJIBHOI MeETaeBOi
IpeOiHKY.

[11.TIlapamMeTpn i XapaKTepUCTHKHU
crpykryp @EII Ha ocHoBi 6ap'epiB
lorTKi 10 10 amopdHO
riIpOreHiz0BaHOr0 KPeMHil0
(a- 9:H)

Bci  mapamerpum i
BUIIPOMIHIOBAJIUCH 3

xapaktepuctuku  DEII
BHKOPUCTaHHAM  iMiTaTopa
COHSYHOTO  BWIIPOMIHIOBaHHS 3  IHTEHCHUBHICTIO
100i Ao /i °. Pozrnsinemo criepury BILTUB
TEMIIEpaTypyd OTPUMAaHHS i-IIapy Ta XapaKTePUCTHKU
crpykrypu CE. Jlinst Toro mo0 Taki CTPYKTypd Ha
Oap'epax IllorTki Mamum BHCOKI  (DOTOENEKTPUYHI
XapaKTEPUCTUKU, HEOO0XimHO, IM00 CTPYyKTypa Majia
MaJuil TOCTIJOBHUM OMip 3 OJHI€l CTOPOHH 1 00JacTh
npoctopoBoro 3apsay (OIN3), Ha skifi mpoxoauTh 30ip
HOCITB 3apsiy, 3 [Opyroi CTOpOHH, IIOBHHHAa OyTH
MaKCHMAJIBHOIO.
Ha pwuc.l. momaHi 3alie)KHOCTI OCHOBHHX ITapaMeTpiB
®EIT i xoedimienra 3amoBuenns (FF) mocmizoBHOrO
ormopy Rs, ctpyMm KkopoTkoro 3amukaHHs |g3, Hampyru
xonocroro xony Uxx, KKJI Bix TemnepaTypu oTpumaHHs
i-1mapy.
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Puc. 1. 3anexnicte napamerpiB CE Ha ocnosi BIII no
a- S:HBin temneparypu Bmicty PH, B aucunani

-
|

S,H, Ha curanosiit migxknaui (CT-50-1)

B nmaHux exkcrepuMeHTaJIbHUX JOCHIHKEHHSIX BMICT

PH,/S,H i temneparypi nigknagxu npu GpopMyBaHHi
N*-mapy OyB moctiiiaum i ckmagas 15% Ta 240°C. I3
aHaJli3y OTPUMaHUX TpadikiB MOXXHAa BU3HAYUTH, YOMY
napametpu FF, Rs, lx3 marote B paiioni 250-300°C
HalKpal XapakTepucTuku. Sk OyJIo BCTAHOBIICHO HAMH,
IMEHHO B Li{ 00JacTi TeMIlepaTyp MiJKIaAKHA B IDTiIBKaX
a-S:H CIIOCTEpIraeThcsi  MakcUMajbHa  (oTo
PYXJIUBICTH 1 MiHIMaJIbHA TYCTHHA JIOKAJII30BAaHUX CTaHIB
B 30HI 10 BeJle 0 3HIKESHHS ITOCIiI0BHOTO onopy Rs ta
30inpieHHto odnacti OI13.
Sk Bigomo, mo obmacts OII3 Moxe OyTH BH3HAYCHA Ha
OCHOBI BIJIOMHX TlapaMeTpiB 30HHOI Jiarpamu i
PO3TONITY JIOKATi30BaHUX CTaHIB B 3a0OpOHEHIHM 30HI.
CamMe 3HaK 30H ONUCYETHCS HANOIMK4Y0I0 popmyInoro:

f(x) = fsexp(- x/ L) «y
ne fg - 3ruH 30H Ha noBepxHi, L,-ycepenHeHa ryctuHa
JIOKaJi30BaHUX CTaHiB, K4 BHU3HAYAETHCSI  BOJLT
€MHICHUMH BHMipIOBaHHsIM. Toji, 3amaroud KiHelb

obnacti OIN3 BenuuuHo KT, MOXHA OI[IHUTH BETHYUHY
obnacri OI13:

w=L, In(:—_f_) 2
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Sk nmokazanu nociimkenns, B3ipui ctpykryp CE 3 i-
IapoM, M0 MaloTh MaKCHMaJbHY YYTJIHBICTH (s %)
0

npu Ty =250- 300°C,

JoKaji3oBaHUX cTaHiB Ha piBHi (3- 7)10°7 %dd™*, a

MarThb BXKC TYCTUHY

obsacte OIT3 nocsrae Bennunan W=0,35-0,45 MxMm.
Iyxe BaxuBo mis orpuManss Bucokux K.K.JI N ta

KoedirieHTa 3alIOBHEHHS FF € OIITUMI3aLiis
enekTpoi3UIHUX TapaMeTpiB N'-mapy s GopMyBaHHS
i30TUITHOTO KOHTAaKTY(HW)KHBOTO UM THIBHOIO) Ha
Oap'epax IoTTKi. B X1 BHKOHAHHS
EKCIIEPUMEHTAJILHUX JOCTIKCHb 0 ONTHMIi3allil n'-
mapy TOBINHMHOK 5-15MKM ocafpkyBaBcs Ha HIDKHIN
MeTajJeBUuil KOHTAaKT, C(QOPMOBaHHHA MAarHETPOHHUM
oca/pkeHHsIM XpoMoBuX ciuiaBiB BX-2K un BX-2Y npu
TemrepaTypi curanoBoi migxnaaku 250+10°C. Pizna
KOHLEHTpalis  ¢pochopy B  izoTMmHOMYy N'-miapi
3aJaBajach pI3KOMY MpPOIEHTHOMY BMicTy (ochuny
(PH,) B nucunani( S,H,). Temnepatypa ocamkeHHS i-

ro mapy a- S:H y BCbOMY eKCIIEpHMEHTAILHOMY
JIOCII/PKEHH] Ha curan 3MiHioBanuch Big 5 no 300°C.
Tex MIPOBOTUITUCH EKCIIEpUMEHTH o
HU3BKOTEMIIEPATYPHOMY OCaJDKEHHIO TaKuX IIapiB Ha
pyXOMYy IOJiaMiHy MiAKIaIKy.

Ha puc.l 6,8 momani 3amexxHocTi lgz 1 Uxx Bin
npouenrHoro BMictry PH, B S,H, rasosoi cymimi. Sk
BiJIOMO 13 rpadikiB, HalKpal 3HaYeHHs UX apaMeTpiB
BimnoBinae cmiBBigHomennto PH,/S,H,=0,1-1%.
Ile 3HaueHHs1 Opanoch ONTUMAIBLHUM 1 Ju1si (popMyBaHHS
crpyktyp CE Ha momiaMifHii pyloHHIN migkmammi. Tyt
TEMIIEpaTypHUH Aiala3oH ONTUMI3YEThCS B 1HTEpBAl -
5+25°C 1 mikaBUM € TOAMBUTUCH Ha TeMIlEpaTypHi
3anexxHocti ®EIT 3 Bl Ha ocHOBI JaHOi CTPYKTypH Ha
cutanoBii miakitaani (puc.2). Sk BigomMo i3 JaHOrO
pucynky makcumanbhe 3HadeHHa K.K.J[ mocsraeTtbcst B
obnacti kiMHaTHOI Temneparypu. [Ipu miaBHIIEHHI YU
TIOHIDKEHHI TEMIIEpaTypH IPOXOAWTH JESKU CKiaj
napameTpiB FF, lxs; Sxmo 3miny FF i Uxx Moxkaa
TIOSICHATH TEMIIEPaTypHOI0 3MIHOIO BOJBT aMIIEPHHUX
XapaKTepUCTHK, TO CHam lgz 13 IiABUINCHHAM
TeMIepaTypu 3B's3aHuil 3 (aKTOPOM CKIIany ¢akTopa
akocTi N (TeHepamiitHO-peKOMOIHAIIIMHUX —MPOIECIB).
CaMme Taka TOBEJIHKA € XapaKTEPUCTHKOIO JUIS HiOJiB,
copMOBaHMX Ha MOHO-S| i 3B'si3aHE 31 CTPYKTYPOIO
a- 9:H K.K.J CE BupaxaeTbcst 3aJeXKHICTIO

2V FFX, )
= m -m = es‘ XX (3)
Pi Pi
ne .V, -TycTuHH cTpyMmy i Hampyru Ha Buxoni CE B

h

pexuMi MaKkCHUMaJIbLHOL BUXI1HOI

(Pi =100i Ao /ci - ocsitnenocti AMI) i3 -ctpym
KOPOTKOro 3amukaHHsA, Uxx-Hampyra XoJOCTOr'O0 XOIy,
FF-xoedirtient 3aIIOBHEHHSI. 11€eaIbHAX nionis
koediuientn Mmoxyts 6yru 0,8-0,9.

MOTYKHOCTI
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Puc. 2. 3anexnicts lxz (1), Uxx(2), FF(3), ta n(4) na
ocHOoBl a- S:H.

BimoMo, 110 reHepariiiiHo-peKoMOIHaIIiHI TPOLIeCH
B mporeci ekcmiyatamii ®EIl Ha ocHoBi a- S:H,
npuBoaate 1o 3Mian K.K.J[, mpuuomy BOHH MOXYTh
MaTd sK 3BOPOTHIH, Tak 1 HE 3BOPOTHIH XapakTep.
[MpuumHKM 3BOPOTHIX 3MiH 3B's3aHi 13 HECTAaOUIBHICTIO
@EII, obymoBneHuMH (POTO iHAYKOBAHMMH SBUIAMH Y
a- 9:H (ebexr Crebnepa BpoHCcbKOro), Tomi sK
HE3BOPOTHI  SIBHIIA € HACHIJKOM XIMIYHHX 1
I y31HUX NPOLECIB, SIKI POXOATH HAM MEXI1 pO3JIiTy
B crpykrypi CE. Tomy BaximBo mnoOyayBaTu
TexHonorito ¢popmyBanHs crpykTyp CE Takum uyuHOM,
mo0 3a0e3nevyyBasiach T'€HEPYBaHHS 3apsI0BOTO CTaHY
Ha AaHiii Mexi. Ponb Takoro rerepa Moxke IpH MEBHHUX
YyMOBax BHKOHYBaTH [ '-Iap 3a paxyHOK pi3HHX
koeillieHTiB TepMiYHOrO PO3IIMPEHHS apiB N’ -TUITy Ta
i-THITY.

BucHoBkn

1.JlocmipkeHa MOXITUBICTH (OPMYBaHHSI CTPYKTYP
CE na BIII no amopdHOro TigporeHi3oBaHOro KpeMHito
Ha THY4YKY PYXOMY HiJIKIaJIKy.

2.EnextpodizuuHi mapaMerpu i XapaKTEpUCTHKH
takux CE Bu3HauaroThcs TexHosorielo QopmyBaHHs
a- S:H i iforo KoOHTaKTHHX
BU3HAYAIOTh CTPYMO3HIMAaHHSI.

3.IIporeHTHMI BMIicT BoAHIO B a- S :H mnoBuHeH

obyacrei, sKi

cKlajzatd B Mexax 6-16% mo 3abe3neuyeThes
CIiBBiJIHOIICHHAM paauKaiB SH,/SH Ta
SH,/SH .

45kmo Ha mmiBmi a- S:H uepe3 HaHeceHHsS

MeTajeBoro Oap'epy € TPUCYTHIH TOHKHH OKCHI
(TyHenpHHIT), TO yTBOpIOEThCsS enmement tumy MJIH B
map SO, ToBmHMHOW0 2-5HM MOkHa (opMyBaTH Ha
noBepxHi a- S:H, sk B peakropi, Tak i Ha MOBITpi
(marpiBom mpotsrom 15x8 npu T=320°C).

5. Ceimmonpomyckanust CE  MoxHa  3HaYyHO
30impmmTH 10 80-90% 3a paxyHOK HaHECEHHsS CBITIO
YTBOPIOIOYMX  TOKpUTh, ToBummHOW  10-25HM i3
S$0,,Tio,, Zro,, S;N, i ITO.

6. s edexktuBHoro 300py 3apsamy Oap’ epHUiA
KOHTAaKT 0 i-ro mapy a- S:H d¢opmyerbes y Burmsai
OIITHUMAaJbHOI TpeOiHKy Ha ocHOBI crutaBy AKTo-1-1.
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High-Efficiency Photovoltaic Solar Ener gy Converters Based Schottky Barrier
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Amorphous hydrogenated silicon (a- S : H ) - areatively new semiconductor materia that is promising to
create a fairly cheap thin film photovoltaic solar energy. The first SE on the basis of this materia is the structure of
the Schottky barrier (BS). This allowed for a relatively short period of time (decades) for these structures get
efficiency at 8-10% for CE small area. However, further development evolved solar cells based on pn junction (p &
n-structure), which are used to create highly efficient SE large areawith stable parameters and characterigtics.
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