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3neKTpHqeCKHe XapaKTepHCTHKH nonynpOBOaHHKOBhlX npH60pOB H HX CTa-

6HnbHOCTb cymeCTBeHHO 38BHCSIT OT COCTORHHR UOBepXHOCTH npH6opa H OT 

BHeiUHe:ll: OKpy)KaiOIUe:ll: cpeabi. llng 38WHTbl OT BnHRHHR Cpeahi npHM9HSIIOT 

pasnHqHhie cnoco6hi o6pa6oTKH noBepxaocTH. 3aaqHTenhHhi:II: HHTepec npencTaB

ngeT MeTon 9neKTPOXHMHqeCKOrO OKCHaHpOBBHHR Ha Kp9MHH9Bb!X aHonax, 

onHcaHHhi:II: B nHTepaType /1-4/. CymaocTb MeTona saKniOqaeTcg B ToM, qTo 

OKCHAHpOB8HHe npOBOaHTCR cpasy nocne nonHpOB8HHR B eaHHOM HenpepbiB

HOM npouecce. 3To nosBongeT nonyqaTb samHTHbie nneHKH, RBnRIOWHecg KaK 

6bi nponon*eHHeM KpHcTannHqecKo:ll: peweTKH KpeMHHR. Dpo6Hbie onhiThi c 

npHMeHeHHeM T8KO:II: MeTOaHKH K KpeMHHeBbiM aeTeKTOpaM gnepHbiX qaCTHU 

OnHC8Hhl B pa60Te /5/. 

B aawHx HccnenoBaHHRX Hcnonb30BanHCb KpeMHHeBhie neTeKTOpbi p-i-n

CTpyKTyphi, H3rOTOBneHHhie H3 MOHOKpHCTannHqeCKOrO KpeMHHR p -l'Hna C 

pasi'fll:qHbiM ynenbHbiM conpOl'HBn9HH9M ( p) H BpeMeHeM )KH3HH H90CHOBHbiX 

HOCHTene:ll: TOKa (r) p-i-n -crpyKrypa nonyqanacb Mel'OAOM KOMnea-

C8UHH 8KUenl'OpOB 6opa B KpeMHHH p -THna nyl'eM ape:ll:~a HOHOB nHTHR B 

9neKTpHqecKOM none p- n -nepexona. 

l1srOTOBneHHbl9 T8KHM o6pa30M aeTeKTOpbl Tp8BHnHCb B reqeHHe HeCKOnb

KHX MHHyT B CMeCH 830THOH H nnaBHKOBO:II: KHCnOT B COOTHOW9HHH 1 :2 (cool'

BeTCTBeHHO), TIIIaTenbHO npOMbiBanHCb B 6HaHCTHnHpOB8HHO:II: Xononao:ll: H ro

pgqe:ll: Bone. nocne cywKH Ha Bosnyxe HSMepRnHCb HX Bonbl'aMnepHhie xapaK

repHCTHKH. 3aTeM Ael'eKTOpbi nonsepranHCb OKCHaHpOB8HHIO B 1% nnaBHKO

BO:II: KHCnOTe. llng 9TO:II: uenH aeTSKTOp 38KpennSlnCR B Te~nOHOBOM nep)Kal'e

ne H norpy*ancg B 9neKTponHT. C 9neKTponHTOM conpHKacanacb TOnbKO 

ropuesag qacrb nereKropa ( p-i-n -nepexon), KOl'opag H Bhmonagna ponb 

aaona. KaTonoM cny*Hna nnal'HHOBaR nnacTHHa, pacnono)KeHHaSI soKpyr ne-
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TeKTOpa B BHile KOnbU8 Ha HeKOTOpOM p8CCTOSIHHH OT Hero , n - H p -CTO

pOHbl H30nHpOaanHCb OT sneKTponHT8 npH)I{HMHbiMH nonHSTHneHOBbiMH ITpOK

n81lK8MH, 'KpHTH~eCKHe" nnOTHOCTH TOKOB ITOnHpOB8HHSI H OKCHilHPOB8HHSI 

onpellenSinHCb nyTeM 6b!CTpOr'O CHSITHSI KpHBOl!: 38BHCHMOCTH TOK8 OT HanpSI-
/4/ 

)l{eHHSI llnSI K8)KJl0r'O lleTeKTOpa B OTilenbHOCTH 

8 Ta6nHUe 1 npHBelleHbl ll8HHbie ITO H3MeHeHHlO o6paTHbiX TOKOB JleTeK

TOpOB npH xpaHeHHH HX B na6opaTOpHhlX ycnOBHSIX B Te~eHHe HeCKOnbKHX 

MeCSIUeB, !13 npHBelleHHOti Ta6nHUbl BHilHO, ~TO o6paTHbie TOKH OKCHilHpOB8H

HbiX o6paauoa nocne llBYX MecSIUeB xpaHeHHSI yMeHbWHnHCb no cpaaHeHHlO 

C KOHTpOnbHbiMH (TpaaneHHhlMH), OllH8KO nocne llnHTenbHOr'O XpaHeHHSI (oKO

no r'Oil8) TOKH HeCKOnbKO B03pOCnH, OCT8B8S!Cb npH 9TOM HH)I{e 3Ha~eHHl!:, 

nony~eHHblX cpaay nocne OKCHilHpOB8HHSI, J1cKnlO~eHHe COCT8BnSilOT o6pa3Uhl 

Ngl2 H 5, OKCHilHPOBaHHbie a 0,5% H F • K TOMY *e o6paaeu N912 nocne 

OKCHilHpOB8HHSI nOilBepranCSI KpaTKOBpeMeHHOMY npoTpaanHB8HHlO B 1% nnaBH

KOBOl!: KHCnOTe, T,K, H8 HeM 6bin8 nony~eHa TOnCT8SI OKCHilH8SI nneHK8 H 

o6paTHbie TOKH 6binH 60nbWe, ~eM llO OKCHilHpOB8HHSI, Docne npoTp8BillHB8-

HHSI TOKH pe3KO yMeHbWHnHCb, 8 Ta6nHue llnSI 9TOr'O JleTeKTOpa npHBelleHbl 

3Ha~eHHSI TOKOB nocne npOTpaanHB8HHSI. 

DpaKTH~eCKHe 3aTpyllHeHHSI npH T8KOl!: MeTOilHKe CBSI38Hbl C TeM, ~TO 

He BCer'll8 yllaeTCSI TO~HO onpellenHTb nnoTHOCTH TOKOB nonHpOBKH H OKCH

IlHpOB8HHH, noTOMy, ~TO 38 BpeMSI CHSITHSI KpHBOti 38BHCHMOCTH 

""· TOK8 OT HanpSI)I{eHHSI Ha noaepXHOCTH o6pa3U8 npOHCXOilSIT Heo6paTHMbie sneK-

TpOXHMH~eCKHe npoueccbi, H3MeHHlOWHe noaepxHOCTHbil!: noTeHuHana. T aK, 

npH nOBTOpHOM CHSITHH T8KOl!: KpHBOl!: Ha OllHOM H TOM )l{e o6pa3Ue B 60nb

WHHCTBe cny~aea He Yll8eTCSI BbiilenHTb SICHO Bb!p8)1{eHHOr'O y~aCTK8, COOT

BeTCTBylOIUer'O o6naCTH nonHpOB8HHSI /
4/, 

MHOr'O~HcneHHbie OnbiTbl noKa3anH He06XOilHMOCTb BH3yanbHOr'O Ha6n10-

lleHHSI npouecca nepeXOil8 OT ITOnHpOBKH K OKCH~HpOB8HHlO npH CHSITHH 

38BHCHMOCTH TOK8 OT HanpH)I{eHHSI. TaKOl!: nepeXOil xapaKTepH3yeTCSI nOSIBne

HHeM M8TOBOl!: paJly)KHOl!: nneHKH no BCel!: OKCHilHpyeMOl!: noaepXHOCTH. C STOll: 

uenblO JleTeKTOp norpy)l{anCSI B UeHTp nnaTHHOBOl!: ~8WKH C paCTBOpOM sneK

TpOnHTa ( 1% HF c ll06aaneHHeM 9THneHrnHKOnH). nnaTHHOB8SI ~8WK8 BbiiTon

HSina ponb K8T0~8. 0KCHilHpOB8HHl0 0 K8K H npe)I{Jle, ITO~BepranHCb TOnbKO 

TOpUbl JleTeKTOpa, nOSTOMY n - H p -CTOpOHbl ~eTeKTOpa H30nHpOB8nHCb 
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OT paCTBOpa aneKTpOnHTa. p-CTOpOHa 38KneHBanacb nonHaTHneHOBOft nneH-

KOA, a K rr -cTopoHe npHKneHaanacb npoKnaaKa UHnHHllPH'IeCKoti: ¢opMbi, 

n03BOnHIDmag C03ll8B8Tb KOHTaKT B UaHTpe ll9T9KTOpa. CHHTHe KpHBOft 38BH

CHMOCTH TOK8 OT HanpH*9HHg H OllHOBpeMeHHO BH3yanbHOe Ha6niDll9HHe noa

BOnHIDT 6biCTpO H 6onee TO'IHO onpeaenHTb 3H8'19HH9 nnoTHOCTeft TOKOB ang 

nonHpoaaHHH H OKCHllHpoaaHHH. TaK 6binH nony'leHbi 3Ha'leHHH nnoTHOCTeft 

TOKOB nonHpOBBHHH 

ayeMOJ"'O CnHTKa: 

36 MalcM2. BpeMSI 

H OKCHllHpOB8HHSI1 npUM9HHMbl9 QnSI BCeX o6pa3UOB HCilOnb

llnH nonHpOB8HHH - 14 MafCM2, ang OKCHllHPOBaHHSI -

nonupOBKH - 20 MUHYT, BpaMSI OKCUllUpOBBHHSI - 10 MUHyT. 

TineHKH nony"'anHcb paBHOMepHbie, I"'ony6oaaTbie no aceMy Topuy 6ea BHJlH

MbiX ae<lJeKTOB. Ha puc. 1 npuaeaeHbi KPHBbie H3MeHeHHSI HanpH*eHuSI ao ape

MeHH B npouecce nonupOBBHHSI H OKCHllHPOB8HHSI. TipH nonHpOB8HHH HanpH

*9HH9 B nepBbl9 MUHyTbl pacTeT, 38T9M OCT89TCSI npaKTH'IaCKU ilOCTOSIHHbiM. 

TipH OKCHllHPOBBHHH HanpS1*9HH9 B nepBbJe MHHyTbl naaaeT, 3aTeM H93H8'1H

TenbHO B03pacTaeT. TiaaeHHe HanpS1*9HHH B nepBbJe MHHyTbl OKCHllHpOBaHHSI 

CBSI38HO C o6pa30B8HHeM TOHKOft nneHKH 1 o6naaaiDmeft Bb!COKHM conpOTHB

neHHeM. YaenH'IaHHe apeMeHH OKCHllHpoaaHHSI npHBOllHT K o6paaoaaHHID Ton

CTOA nneHKH, o6naaaiDmeA HecKOnbKO xyamHMH aamHTHbiMH cao:ltcTaaMH. 

Ha puc. 2 npuaeaeHbi aonbTaMnepHbie xapaKTepHCTUKH oaHol"'o ua aeTeKTopoa 

ll8HHOJ"'O CnHTKa, OKCHllHBSI nneHK8 Ha KOTOpOM 6bJna nony'leHa npH nnoT

HOCTH TOK8 14 H 36 Ma/cM2 (coOTB9TCTB9HHO ang nonHpOB8HHSI H OKCHllH-
'-• 

pOB8HHS1). 06paTHbie TOKH ll9T9KTOpa OCTaaanHCb CTa6HnbHbiMH B Te'leHHe 

MeCHU8 xpaHeHHSI HX B na6op8TOpHbiX ycnOBHSIX, 

OnucaHHbiA cnoco6 nony'leHHSI OKCHllHbiX nneHOK 6onee yao6eH H npocT 

H il03BOnSieT HaftaeHHbl9 3H8'19HUSI TOKOB nonHpOB8HHSI H OKCHllUPOB8HHSI HC

nonb30B8Tb ang BCeX ll9T9KTOpOB, H3J"'OTOBneHHbiX H3 OllHOJ"'O H TOJ"'O *9 

cnHTKa. 
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