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B B e ll e B H e 

nBTnil, BB8.[l8HBbli! B ltpOMBHil B BHllO nernpy10mei! llpHMOCH, .nei!CTBYOT 1taK llOBOp C 
7 

saeprxei! aKTHBHHHH 0,03 SB H HM88T Koa<j,~KHH8BT llH~~y3HH llpHOnH3HTOnbBO B 10 paa 

6on&me, 'IOM DpHMOCH, llH~~YHl1Hpy10mne nocpe11cTBOM M8XHHH3MH BaKaBCHil {nanpnMep, 

6op H ~c~p). Enaro11apa 6on&moMy 'Koa<j,~unnenTy llH~~y3xu, a cne.noaaTellbBo, H 6on&moi! 

llOllBHJKBOCTH HOIIOB, nHTHil HCDOnb3yOTCH llnH ll:0Mll8BCHDHH aKD81lTOpOB B KpOMBHH. 3TOT 

llp01l8CC ocymecTBnH8TCH nyT8M .npei!~a nHTH8BblX HOBOB B aneKTpH'IOCKOM none 3aD8pToro 

/I 2/ · 
p -n -nepexona ' • Bo Bp8MH, .npei!~a HOBbl nHTl'IH llpOBHll:alOT B rny6b KpOMBHeBoro KpHc-

Tanna p -npoBO.tlHMOCTblO, 06pa3yg p - n -nepexo.n ua paccTOHBHl'I W , r.ne KO!ll18ll-

TpanHH nBTHH paaua ll:OBll8BTpBllHH aKDODTOpoB. 

rnyouna 3a·neraHHS1 sne11:Tponno-.n1,1po'lnoro nepexo.na H ero ~pMa o6ycnaanunaIOTcu 

He TOllbll:O BpGM8H8M .npei!~a. TOMnepaTypoi! H uanpHJKOHHOM, npHKna.n1,1naeMblM K nepexo.n:· 

{11:a11: 8TO cne.nyeT. H3 npu6n1tJK8HBOil TOOpHII .npei!~a), HO Tal[)KO BanH'IHOM pa3BblX npHMecei! 

H •ll~811:TOp B 1tp8MBHH0 

8 pe3yn&TaT8 .npei!~a.HOHOB nHTHSI B KpeMHHOBOM MOHOll:pHCTanne nony11aeTCH 

p-1-n -cTpy11:T7pa, COCTOHDtaSI H3 HH311:00MHOi! n - o6nacTH, BblCOll:OOMHOi! -o6nacT£
1 

H p -o6nacTH C COilpOTHBnOHHOM HCXO.tlBOI"O MaT8pHana. Tax KaK p .. n -nepexo.n Haxo-
/3/ 

llHTCSI Ha rpaHHne MOJKAY i - H p -o6nacTHMH ' .a n -o6naCTb HO H3M8HHOT 

npall:TH'IOCll:H .cno10 Tonmnny no BpeMSI npei!~, TO,H3MepSISI rny6HHY 3anerannn p-n 

nepexo.na, Mb! MOJK8M onpe.nenHTb OllHH H3 caMblX B81KHblX napaMeTpoB Kp8MHH8Bb1X p -i .. n-

xx/ { 
11eTe11:TOpon - mxpnHy 1toMnencnpoBaBHOi! o6nacTn i -o6naCTx). 

B BaCTOSIDt8i! pa6oTO OllHCblBa8TCSI 0'18Bb OblCTPbli! D npocToi! M8T0Jl .nna onpe.neneHHH 

.rny6nnb1 3aneraunu ane1tTponuo-.nblpo'IBoro nepexona B 1tpeMHHH c noMontbIO cyxnx aneKTpo-

~/ Cornacn/
31 

i - o6naCTb HBnH8TCH BblCOll:OOMHOil 

xx/ KpeMRH8Bbl8 MOBOll:pHCTannbl C p - i -n -CTpyxTypoA BS3blBaIOTCH Kp8MHH8BblMH 
P·l•n -ll8T8ltTOpaMn, 6naronapg BX npHM8U8BHIO B unepnoi! c11e11:TpoCKOIIHH. 

I 
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~ M . q,<>Torpa,j,nqecxnx npoHBBTeneA • CTOll OCHOBMBaeTCH Ha llOHBnemrR o6naCTB npoCTpaHCT-

BCHHoro 3apana · B p - n -nepexone, xorna z: HeMy npnnanhIBaeTcSI Hanpnlltemre B 3an11-

pa10m:eM HanpaBneHIIB. Ecl!ll qaCTllllM llp0SIBIIT8n>I HecyT nonOlltllT8llbUMA 38pllll (no311TIIBBMA 

npoSIBBTCnb), OBH OTKnallMBaJOTCSI ua o6naCTll OTp11naTem.Horo npoCTpaHCTB~BBOro 3apnna, 

T.e. aa p -o6naCTB p - n - nepexona, a ecnR 'laCT~M npoSIBIITeng 3apSllltCBM OTpR-

naTenbeO (aeraTIIBeMA npoHBIITenb), ORB OTKnaitMBalOTCH JUl n - 06nacT11· p - n 

nepexona. ITponecc npoanneuaa ocym:ecTBnS1eTCll ae3aa11cRMo OT cnoco6a 06pa60TK11 nponBnll

eMoR noBepXHOCTll llCT8KTOpa Hee H3MCBSl8T ero anexTpHqecxne iapaKT8pHCTHKH nocne YAS

nenng npoanuTenn. 

ITpennapuTenbewe axcnepHM8.IITM 

KpeMeRCBbl8 p - i - n 

3oBanca :nerupoaaeewA 6opoM 

/1/ 
-.neTeKTOpbl H3rOTOBMnucb no TeXHonoruu ITenna • Hcnonb-

P -lCpeMeHA c ynenbHMM conpOTHBm!elleM 50.;.IOOO OM • CM 

H C BpeMeeeM ll(H3ell oceoaewx eocuTenen 50 ~800 MKC8K, 06pa311M npencTaBnllnR co6oA 

nnaCTHeKH Tonm:ueoA I -:- 6 MM H llHaMeTpoM IO -:- 80 MM, 0Tpe3aeewe OT cn11TKa nepneu

llHKynnpno eanpanneeuJO ( III ) • 

ITocne mnuq,<>BKII H TpaBneHIISI B TpaB11Tene CP-4 Ha OAHY 113 nonepXHOCTeR o6paana .;.a . 
eaeocnnca Toex11A cnoA nHTRH nyTeM 11cnapeH11ll B aaxyyMe IO MM Hg • nu~3BH nRTllll 

np0Bon11nacb B aTMoc,j,epe aproea np11 TeMnepaTypax I80-=-680°C B Teqen11e BpeMee11 

3-;:-80 MIIH. 3aTeM TOPllM o6pa3na TpaBIUIBCb CHOBa II ea 06e11x CTOpoeax o6pa3na ea

nwnSlnHCb anIOMHeHenwe anexTpOAM. 

ITonyqeeewA TaKBM o6pa30M llH,P,PY3HOHHMR p - n - nepeXOA B Kp8MHHH p -Tuna 

llpoHBnHnCH aneKTpO,POTOrpa,puqeCKHMII npOHBHTCnHMH DO cnoco6y, OnHCaHeOMY B Cn81lYJOlll:8M 

pa3nene. 

npeA,j, JIRTHH npoH3BO)lHncH C T8MII JKe o6pa3118MH B o6wquoA pa3pHJK8HHOi1 8TMOC,Pepe 

(AaBneuHe I MM Hg ). YcnoBHSI npeii,pa 6b1nu cnenyJOm:Be: TeMnepaTypa IOO~l37°C, Bpe-

MSI npeA,j,a 20 ~ 60 qacoa, eanpS1llteu11e o6paTuorp cMem:eeHH I 00 ~ 200 B. Topnw nonyqee-

HblX ofpa3110B CHOBa TpaBHnHCb B TpaBHTene CP-4, II nocne uanwneHBH amoMHHHCBMX anex-

Tp0/l0B onpenenanacb ,j,opMa. H rny6Hua 3aneranHsi npelt,ponor.o p - n -nepexona c no-

MOlll:bJO cyxHX anexTpoq,<>Torpa,j,uqecxHx npoSIBHTeneii. 

QpHc~~He HOBOro M8TO!!!!. 

BwsiBneHBe rpaHBilbl p - n -nepexona c noMom:bJO cyxHx anexTpoq,<>Torpa,j,HqecxHx 

npoHBHTeneA ocym:ecTnnsieTca oqeeb 6wcTpo u npocTo. 

06pa3en 3aJKIIMaeTCSI B onpaBe MCJK/ly llBYMSI aneKTponaMH, H nocnenHRe COCllHHSIIOT-
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CSI C HCTOqHHKOM llOCTOSIBBOro nanpllllt8BIISI ( Uc 40 ~ 200 B), axnJOqeunoro B 3anupaJO, 

m:eM nanpaBneBHH no OTHOW8BHIO K p -n .- nepexoAy. Topnonaa noaepXHOCTb, xoTopaa ne1 

DeBJtaxyllllpna x p - n -nepexony, npHBOAHTCH B conp11xocnoaen11e c anexTpo,j,ororpa,j,uqec

KBM nopomxoM DyTeM nerxoro Mexan11-iecxoro naTnpae11S1. Ecn11 AM npoS1aneu11a 11cnonb3y

eTCll no;31l'!'HBHMR ·npoHBHTenb, TO qacTBllM nopomxa, 6ynyqu nonolltBT8nbBO 3apS1JltCHebIMH, 

OTnaraIOTCSI ·ua p - o6nacTH nepexoAa (puc. I). Ecn11 npoaaneuue ocy~ecTam1eTca ue

raTBBBMM nposrnu;,eneM, TO OTpllllSTCnbBO 3apRlK!HHM8 qacTRllM nopomxa ca)lHTCll ua Apyry: 

cropouy nepexona (pac. 2). 

ITpu DpoSIBne!IBH llB<P,PY3HOBHOro p - n -nepexoAa C nenbJO noBMWCHBSI ToqnoCTH 

co3Aaaanucb ycnoBHH AM nonyqeeuB roMoreHHoro anexTpnqecxoro nona nyTeM npuMeeeHHK 
/4/ ' 

AononuuTenbeoro anexTpoAa • 3nexTpo,PoTorpa,j,uqecxuA nponnaTenb 6wn nocTaaneu a KIO 

BeTy H38nJOMHBIICBOA q>onbrll, KOTopaa CBSl3bIBanaCb uaxopoTKO C OAeHM 113 aneKTpoAOB 06-: 

pa311a. ITpu ucnonb3oBallBB no3BTHBHOro npoHBBTena H npB coeAuueuuu nononHHTenbnoro 

anexTpoAa 

n11Cb Ha 

(,ponbru) 'c ncinoJKHTenbHMM anexTponoM 06pa311a qacTHHbI npona11Tena oTnara- ' 

p - o6nacTB • p - n -nepexon_a (pHc. 3). 

·3xcnepHM8HTM npoBO)lBnHCb npu KOMHaTHOA TeMnepaType B npll cna60M JlB,P,PY3HOM oc 

aemennH. Bwsrnnen11e 1o1tapTHHM 

xynA. ITocne H3Mepen11a rny6unw 

p - n - nepexona npoucxonu110 B Teqenue necxonbKHX ce-

p - n -nepexona c noMOlll:bJO o6w,rnoro MBKpocxona 

poiiiox nerxo cT11pancS1 Baron c nonepirnocTH 06pa311a, u nocneAnHR 6wn yJKe npHronen x 

nam.nelhiien pa6oTe 6e3 AononnuTenbnoA o6pa6oTxu. 

no 

HccneAoBanucb ycnoaua, OT xoropwx 3aBHCHT qe:rxocTb xapTHHM npoaanenull p - n 

nepexoAa. Oxa3anOcb, qro MHxpocTpyxTypa· ropnoaoA noaepirnocTH 06pa3na ne nrpaeT cy

m:ecTaenHoR ponn. 0TqeT~HBMe rpaeunw nepexoAa nonyqanacb xax na npoTpanneunoA nonep 

eocTH, Tax u ea mnuq,onanHoR MC/IKHM xap6opynAoawM nopomxoM unu ea Mexauuqecxn no

nnponaueon AO 3epxanbaoro 6necxa·noaepxnocTHX. 3arpa3ueuue nposBnS1eMoA·noaepirnocTB 

pa3Ma3MBaeT xapTBHy p - n -nepexona, a MaKpone,peKTM, TaKil'.8; xaK o6noMKB H rny60Kil'.4 

SIMICH TpaBneHHSI, AaIOT ee·3eaqHTenbH08 HCKpHBneuue KapTHHM p-n -nepexoAa. 

Eonbmoe BnHHHHe na qeTKOCTb npoaaneeua p - n - nepexoAa c noMOlll:bIO cyxux 

anexTpoq,ororpa,j,uqecxux nposBHTenen oKa3waaeT npHxnaAwaaeMoe x 06pa311y aanpaJKeun~ •. 

ITpu nanpHJK8HBSIX o6paTuoro CMem:eBHH OT 40 AO 1 60 B nonoJKeeae rpaBil'.llbl p - n - ne-

pexo11a ue H3M8BSICTCH, HO '18Tl:OCTb npoHM8BHH pa3nHqHa. CaMaH xopomaa KllpTHea .llpoSIB• 

neBHH nu,p,py3Houuoro u i:1peA,poooro p - n , - nep·exoAOB nonyqeua npH nanpaJKeeHH 06pa1 

uoro cMemeHBH JOO Bu npu ucnonbaoaaeHH ll03HTHBHoro cyxoro anexTpo,PoTorpa,j,uqecxoro 

npoSIBHTenH. 

Omu6xa a onpeAenenau rny6uaw aanerauua npeA,poaoro p - n -nepexona 6wna 

20 MKM, a npB npuMeneBHH AononnBTenbHoro anexTpona DM npoaaneHBSI llH~3uonuoro 

P-n nepexona - IO MKM, 
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q>oTorpa¢R'l8CXRX npoHBRT8/181l • MeTon OCHOBblB88TCll Ha nOHB/18HRB 0611aCTH npoCTpaHCT-

B8HHoro 3aps,na ·B p - n -nepexone, xorna K HeMy npHJCnanbrnaeTcH HanpHJK8HRe B 3anu

pa10meM HanpaB/18HHH. Ecnn 'laCTIII{bl npollBRT8/ISI HecyT no11ollCRT8nbHblll 3ap.11n (no3RTRBHblll 

npoHBRT8/lb), OHR OTK/laDblBSIOTCH Ha 0611acTR OTPHil&T8nbHOro npoCTp8HCTB8HHOro 3apsina, 

T.e. Ha p -0611aCTH p -n - nepexona, a ecnB 'laCT~Ilbl npollBRT8/ISI 3aplllK8Hbl OTpH-

naT8/lbHO (HeraTBBHblll npOSIBHT81Ib), OHR OTK/l&DblBaIOTCSI Ha n - 0611acTR> p - n 

nepexona. ITponeec Dp0SIB/18HRH ocymecTB/ISI8TCSI H83aBBCIIMO OT cnoco6a o6pa6oTJCB npoHBIISI-

8MOll noBepXHOCTB neTeKTopa B He B3M8HSI8T ero 8/18KTpB'l8CKBe xapaKT8PBCTBKB nocne yna

nenBH npOSIBBT81ISI. 

ITpenBapBT8/lbHbI8 8KCII8pBM8HTbl 

KpeMHH8Bbl8 p - i - n /1/ 
-neTeKTOpb1 B3roToBruinnc& no TexnonornR nenna • Hcnon&-

30B8/1Cll nernpoBSHHblll 6opoM P -KpeMHBll c ynen&HblM Co1Ip0TBB.118HB8M 50.;.1000 OM , CM 

B C Bp8M8H8M lKB3HB OCH0BHblX HOCBTenell 50 -:-300 MKCex. O6p83Ilbl npencTSBJillnB eo6oll 

nnacTBHKB TO/lll(BHOI! 1 ~ 8 MM H DB8M8TpOM 10 .;. 30 MM, 0Tp838HHble OT C/IBTICS nepneH

DBKYIIllpH0 Hanp8B/18HBIO ( III ) , 

nocne mnHq>oBKB JI Tp8B/18HBSI B TpaBBT8/18 CP-4 Ha ODHY H3 noBepxnocTell o6pa3na 

-5 
HSHOCH/ICSI TOHKHII C/101! .1IHTHSI nyTeM BCnapeHBll B BaKyyMe 10 MM Hg • na#y3lfll .1IBTBSI 

np0B0DH/18Cb B 8TMoc¢epe aproHa npu TeMnepaTypax 180-:-580°C B T8'18HR8 BP8M8HB 

3 ~ 30 MBH. 3aTGM TOPilbl o6pa3na TpaBII.1IBCb CHOBa H Ha o6eBX CT0ponax o6pa3na Ha

nbinll/lBCb a1IIOMBHB8Bbl8 8/IGKTPODbl• 

ITc)nyqeHHblll TaKBM o6pa30M n:n¢¢Y3BOHHblll p - n - nepexon: B Kp8MHHH p -Tuna 

nposIBml.1ICll 8/18KTpoq,oTOrpa¢B'l8CKHMB npoSIBBT8.1ISIMB no cnoco6y I 0IIHCaHHOMY. B c11eny10meM 

pa3n;ene. 

npell¢ IIRTHSI npoH3B0.tlH/ICSI C T8MH lKG o6pa3naMH B o6bl'IHOtt pa3pSilK8HHOll aTMoc¢epe 

(naaneHne l MM Hg ). Ycnoamr npell¢a obmH c11eny10m11e: TeMnepaTypa 100-:-137°C, ape-

'MSI npell¢a 20 -:-80 'ISCOB • HanpBlKGHHG o6paTHoro CM811(8HHSI 1 00 ~ 200 B, Topnbl nony'leH-

HblX Oq>831lOB CHOBa TpaBH/IHCb B TpaBHTene CP-4, ll nocne H8Dbl/18HBSI 8/IIOMBHH8Bb1X snex-

Tp0Jl0B onpene11s,11acb q,opMa II rny61IHa 3a11eraH1IS1 npeil¢oaor.o p - n -nepexon:a c no-

Mom&10 CYXIIX S/18KTpo¢oTorpa¢1I'l8CKIIX npO.!IBHTG/lell, 

QpucaHBe Hoaoro MeTo8a 

Bb!sianeHHe rpaHIIllbl p - D -nepexona C DOMOillblO cyxux S/18KTpoq>oTorpa¢H'l8CKBX 

npoHBBTe11ea ocymecTB/ISI8TCSI 0'18Hb 6blCTpo II llpOCTO. 

O6pa3en 38lKBM88TCSI B onpaBe M8lKDY DBYMSI S/18KTponaMII, H nocnenaue C08)llIHHIOT-
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CH C BCTO'IHBKOM noCTOBHHoro nanpHlK8HHH ( us 40 ':'" 200 B), BK/IIO'l8HH0ro B 3anapa10-

m:eu HanpaBneHBB no 0THOID8HBIO K p -n ·- nepexony. TopJXoBaSI nOBGpXH0CTb, K0TOpasi nap-

neH.[IBKyruipHa K p - D -nepexon:y I npBBO.tlHTCH B conpBKOCHOB8HH8 C 8/18KTpoq>oTorpa¢uqec-

- • E KHM nopomKOM nyT8M nerxoro MGxaHaieexoro HaTHpaHBH. CnB n:rui DpOSIB.118HHSI HCDO/lb3y-

8TCSI n03HTJIBHblll npOSIBHTG/lb, TO qaCTHilbl nopomxa, 6yny'IB HO/IOlKBTGnhHO 3apBlK8HHbIMlf, 

oTnaraIOTcH Ha p :-- o6nacTH nepexon:a (pac. 1 ). Eclll! nposiBneHue ocy~ecTB/IBeTcsi He

raTHBHbIM npoBBH;,eneM, TO OTpllllSTG/lbHO 38pSIJmHHbl8 'ISCTIII{bl nopomKa canHTCSI Ha npyry10 

CTOp0Hy nepexona (pBC~ 2). 

ITpH Dp0SIB/18HIIII n:n¢¢Y3HOHHOrO p - D -nepexona C ll8/lbl0 IIOBblID8HHSI TO'IHOCTH 

C03D8Ba.1Il1Cb ycnoBIISI D.1ISI DOIIY'l8HIIB roMoreHHoro 8/18KTPB'l8CK0ro BO/ISi nyTeM DpHM8H8HHB 

/4/ ' 
D0IIO/IHBT8/lbH0ro 8/18XTpona • 3nexTpoq>oTorpa¢B'l8CKBll llpOSIBBT8/lb 6bl/l IIOCT8B/18H B KIO-

BGTy H38/IIOMBHB8BOll q,on&ru, KOTopasi CBSI3b!B8/18Cb HSKOPOTKO C ODHHM 113 8.118KTponoB o6-

pa31l8. ITpB lfCll0/lb30B8Hlfll no3BTHBHoro DpoSIBBT8/ISI II npB C08DBH8HIIH nononHIIT8/lbHOro 

ane.ItTpona (¢on&rll) c no/lOJKBTG/lbHblM anexTponoM o6pa3na 'ISCTH!lbl npo.!IBHTG/ISI OTnara-

/lHCb Ha p - 0611acTB • p - n -nepexon_!l ( pnc. 3). 

·3xcnepllM8HTbl npoB0.tlH/IHCb npB KOMHSTHOII TeMnepaType II npB cna60M nn#y3HOM oc-

BemeHIIII. Bb1.!IB/18HH8 IKBpTHHbl 

KYHD. nocne H3Mepena.11 rny6nHbl 

p _ n - nepexona npo11cxonu,ro B TB'IGHHe H0CKO/lbKHX ce- , 

p - n -nepexona c D0MOll(blO o6bl'IHOro MHKpOCKODa 

pOIIlOK 11erKO,CTHp81ICSI BaTOll C D0BGpXHOCTB 00p831la, H DOC/18DHBI! 6bl/l YlK8 DpHrOQ8H K 

D8nbH81lmell pa6oTO 6e3 DOHO/IHBTG/lbHOll o6pa6oTKH. 

no-

Hcc11enoB8/IBCb YCIIOBH.11, OT KOTOpblX 3aBHCHT 'IG~KOCTb KapTHHbl Dp0.!IB/18HHSI p - n 

nepexona. Oxa38/10Cb, 'ITO MIIKPOCTPYKTYPB' TopnoBott noaepXHOCTH o6pa3na HG arpaeT cy

mecTB8HH0ll ponu. OT'leT~HBble rpaHBDbl nepexona nony'la.1IBCb KSK Ha npoTpaB/18HHOtt noaepx

H0CTB, Tai: H HS m11u¢oBaHHOll M8/IKBM Kap6opyH.tlOBblM nopomxoM H/IB Ha M8X8HH'l8CKII no

/lBp0B8HHOll no 38pKa/lbHOro 611ecxa noBepXH0CTSIX. 3arpS13H8HH8 npoBB/IS18MOil DOBepXHOCTH 

p83M83b1B88T XSPTIIHy p - n -nepexon:a, a M8Kpone¢e1tTbl, TSKBe, 11:aK 06/IOMKH B r11y60KBe 

SIMKH Tp8B/18HHSl1 n;aIOT H83Ha'IIIT8/lbH08 BCKplIB/18HH8 KSPTBHbl p-n -nepexona. 

Bo11&moe B/IBSIHBe·ua 'IGTXOCTb npoHB/18HIISI p - n - nepexona c noM0illblO cyxnx 

anexTpoq>oTOrpa¢H'l8CKHX llpOSIBBTe/lett OK83blB88T npHK/laJlbIB88M08 K o6pa3Ii:y HaDpSllK8HB~. 

ITpu nanpSllK8HHSIX o6paTBOro CM8Ill8BHH OT 40 no l 50 B D0/IOJK8HB8 rpaHBDbl p - n - ne-

pexona He H3M8HSI8TCSI, BO '18TKOCTb npoHBn8HBSI p83/IB'IBa. CaMaSI xopomasi 11:BPTHHS nposiB-

neHHSI nu,j,cpy3HOBBOro B npell¢oBOro p - n - nepexonoa no11y'leHa nplI HanpuJKeBHB o6paT-

Boro CM8Ill8HBH 100 BB npu BCnOn&30BaHBB D03HTBBBOro cyxoro aneKTpo¢oTorpa¢H~ecKoro 

BpOHBHT81IS1. 

Omu611:a B onpeneneHHB rny6BHbl 3a11erauusi n:pett¢QBoro p - n -nepexona 6bma 

20 MXM, a npH DpBM8H8HHB nono11BBT8/lbH0ro S/18KTpona D/ISI npoHB/18BBSI nulj,cpy3HOHHOro 

P - n nepexona - 10 MKM. 
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O5cylKl!eHHe pe3yn&TaTOB 

HoBhlil MeTOA npHMOro onpeAeneHllH rny5HHhl 3aneraBHH p-n - uepeX<>AOB B KpeM-

HH8BhlX MOHOKpHCTannax C noMOiltbIO cyxux sneKTPQ,jlororpa¢aqecxax npoHBHTenei! HMeeT psr,11 

npeHMymecTB no cpasueBHIO C ApyrHMH MeTOASMH npoasneHIIH p - n -nepeXOAOB B nony-
/5/ 

npoBOABHKSX • CaMoe 5on&moe ero npellMymecTBO COCTOHT B npocTOTe, 5hlCTpoTe II B ae-

cnOJKHOCTH T8XHBKH-SKCnepHMeHTa. 

UeHHhlM Xa'leCTBOM onacaHHOro MeTOAa srnnHeTcH B03MO)KHOCTb HCcneaoBaHHB reoMeT-

pHH p - n - nepexona'. 3To ann10cTpHpyeTCB pHc. 4, Ha KOTOpoM noKa3aH npoia:sneBBhlil 

ueraTHBHbIM cyXBM npoBBHTeneM p - n - nepexoA OAHoro 06pa3na. Y SToro o5pa3na 

Apei!tl> HOHOB nHTHSI npoHCXOAHn npH 5onee BhlC0XOi! TeMnepaType ( T - 1 oo0 c). BnaronapH 

DpHCYTCTBHIO Te'll'.nepaTypuoro rpaaHeHTa OT neHTpa K ~opny o5pa3Ba, rny5aua npoBHKHOBeHHH 

H0BOB nHTHH nony'IHnacb pa3nH'IBOH. 

8 OTnH'IHe OT cymecTByIOiltHX MeTOAOB M8TOA npHMoro npoHBneHHH p - ·n -nepexoAa C 

noMOiltbJO cyxux sneKTpo,jlororpa¢H'l8CKHX npoHBHTenei! He Tpe5yeT AononBHTenbBOi! o6pa5oT

KH Il0B8pXBOCTH o5pa3I(OB (nopomoK _nerxo CTHpaeTCH Baron) H He H3MeuS1eT BX sneKTpnqecxae 

xapaKTepacTaxa. B ·xa'leCTBe annJOCTpanaB Ha pac. 6 B pac. 6 AaHhl cooTBeTcTB8BHo BOnb-

TaMnepHhle H eMKOCTBhle xapaKTepHCTHKB ABYX o6pa3HOB AO npoSIBneBHH p - n - nepexona 

cyXBMH npoHBHTenHMH (HenpephlBHhl8 nHHHH) H nocne CTHpaHIIH npOHBHTenei! BaToi! (xpec

THKR ). 

HeAoCTaTOK HOBOro M8T0ll8 38KnIO'l88TCH B TOM, 'ITO npH ero noMOIUH ue npoS1BnH8TCSI 

BH3KOOMH8H n - o5naCTb KP8MHBeBhlX p - i - n - aeTeKTOpoB. 

BhlBO!lhl 

B pa5oTe onHChlBaeTCSI BOBhli! MeTOA AnH npHMoro onpeaeneHuH·rny5HHhl 3aneraBHH 

p -n -nepexoAa B MOBOKpRcTannax p -KpeMRHH. MeTOA OCHOBhlBaeTCH Ha npoHBneHJIB 

l> - n - nepexona c noMOIUbIO cyxux (no3HTHBHhlX una HeraTe'BHhlX) sneKTpo,jlororpa¢a'lec-

KRx npOSIBHTenel!. B OTnH'IBe OT cymecTBYIOIUHX M8TO!l0B AnH npoS1Bn8BHH p - n - nepexona 
/6/ ' 

B nonyupoBOAHHKax STOT M8T0ll He TpeoyeT nononHHTenbHOi! o6pa5oTKH nosepXBOCTH o5-

P83IlOB, He H3M8HHeT BX sneKTpaqecxue xapaKT8pHCTHKH H ocymecTBnH8TCH HCKnIO'IBTenbHO 

5hlCTpo a npocTo. 

MeToA npo2sneuuH p - n -nepexoAa B KpeMBHeBhlX MOBOKpHCTannax p --rana c 

BOMO!Ub.10 cyxux sneKTpO,jloTPrpa¢uqecKHX llpOHBHTenei! MO)KeT 5hlTb npHM8H8B C 5om,mHM 

ycnexoM AnH XOHTponH rny5aHhl Apel!¢a nHTHH npa npoH3BO.llCTBe Kp8MHHeBbIX p - i - n 

neTeKTOpoB. B npaHnune OH MO)KeT npHMCHHTbCH H nnH HccnenoBaHHH n106oro p - n - nepe-

xona B mo5oM nonynpoBO.llHBKOBOM xpacTam1e. 
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KapTRRa p - n -nepexona onaoro KpeM&Heaoro p -i -n -.llOTeltTOpa. 
IlpORBll8BR8 ocymecTaneao aeraTHBBbIM cyXRM 3ll8KTpOq,oTOrpa¢eqecxnM npoR
BHTeneM. npeil¢ lIHTHR men B Bailp8Bll8HHH1 YK838BHOM CTpenxoil. BH.llB8 
pa3nH'IHa11 · rnyoaua p - n - nepexona. 
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