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Ka"!eCTBo aucjJcpy3HOHHo- apei1cjJoBbiX nonynpoBOJJ.HHKOBbiX aeTeKTopoB 

HJJ.epHhlX H3nyqeHUM BO MHOrOM 38BHCHT OT paBHOMepHOCTH KOMneHCBUHH 

HOH8Mll nHTHH 8KUenTOpOB B cnoe 06b8MHOrO 38pHJJ.8 . 4 aCT0
1 

HM8H CB8J].8-

HHH 0 pacnpeaeneHHH KOHU8HT p8UHH npHMeCeH nocne JJ.pei1cpa HOHOB nHTHH
0 

ynaeTCH BblpOBHHTb KOHU8HTp 8UH!O npHM 8C8H y Jl8T8KTOpOB, B KOTOpb!X OHH 

6binH pacnpeneneHbi HepasHoMepHo. 

/1/ 
B pa6oTe anH uccneaosaHHH apei1cjJa H npecunuTauuu nHTHH B n -

o6nacTH Ge ( Li) - neTeK Topos ucnonb30Banl1Cb l13MepeHHH TepM030HJJ.OM. 

B HaCTOHWei1 pa6oTe , ucnonb3YH 38BHCHMOCTb senH"!HHhl H 3HaKa Tep

MosneKTP OilBU*YWei1 CHnbi (T9JlC ) OT KOHU8HTp8UHU U Tuna HOCUTenei1 TO

Ka B nonynpoBOJlHHKax , U3MepHnH pacnpeaeneHue npuMecei1 no TonwuHe ne

TeKTopa u onpenenHnu rny6uHy 3an eraHHH nepexoaos B n-i-p - aeTeK-

Too ax . 

~3BeCTHO, "'TO a6coniOTHY!O Benu"!HHY T 9JJ.C onpeaen uTb TPYJJ.HO, T BK 

KBK OH8 38BHC HT He TOnbKO OT KOHU8HTp8UHH OCHOBHbiX HOCHTeneH TOKa, 

HO T8K*8 H OT TOr O, KBKOM M8X8HH3M paCC8HHHH HOCHTenei1 TOK B npeo6-
/ 2 / 

naaaeT 1 T.e. 38BHCHT OT 'IH CTOTbl U COB8plli8HCTB8 MOHOKpUC Tanna KpeM-

HUH. KpoMe 9 TOr o , Korna T 9JlC CHU M8 8 TCH C nOMOIUb!O TO"'8 "1HOrO KOHTBK

Ta, T 9JlC 38BUCUT OT PHJlB TPYilHO KOHTponupyeMb!X ycnOBHM
1 

KBK, Hanpu

Mep , OT nOT 8 HUU 8 nbHOrO 6apbepa H8 noBepXHOCTU, OT U3M8 H8HUH Bp8M8HU 

*H3HU ROC UTeneH TOKa nOLl. BnUHHU8M U3M8H8HUH B M8Tepuane , B03HUK8-

!OIUUX noa Jl8BneHU8M TO"'8"1HOrO 30HJl8 U T.JJ. . 
/3/ 
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H a rna 3aua~a o6ner~aeTCH Te M, ~To Ha M He o 6 x o UHMO onpe u e nHTb OT

HOCHTe nbHoe H3MeHeHHe T3 UC n o lliTHHe o6p83U8 1 n03 TO MY Mbl orpa HHqHBae M

C H rpy6ofi OUeHKOH 3 8BH CHMOCTH T 3 UC OT KOHUe HTp8UHH HOC HT e n e fi TOK8 1 

C~HT8H1 qTo npH rr e p e Me llie HHH T e pM03 0HU8 no H3 Me pHeMOH TIOB";PXHOGTH BCe 

Upy rH e rr a p a Me Tpbl
1 

BITHH!OlliH e H8 T 3 UC , OCT8 10TCH HeH 3 Me HHb!MH. 

ilnH o rrpe ueneHHH K03 <jJ<jJHUHeHT8 T 3UC - a OT KOHUe HTp8UHH OCHOBHhlX 

HOCHTenefi TOK8 HCTIOITb3 yeM H3BeCTHOe BhlPB*eHHe UITH 

/2/ 

a B rronyrrpoBou-

HHKe CO CMelli8HHOH rrpoBOUHMOCTb!O 
a+ n+ P.+- a_- n_. p._ 

a= 

n + · p. + + n _ p. _ 

rue a+- K03 <jJ<jJHUHeHT T3UC UITH Ub!pOK B OTCYTCTBHe 3 ITeKTpOHOB H a_

COOTB e TCTBeHHO-K03<jJ<jJHUHeHT T3UC UITH 3ITeKTpOHOB B OTCyTCTBHe Ub!pOK; 

D + H D- - COOTBeTCTBeHHO KOHUeHTp8UHH Ub!pOK H 3ITeKTpOHOB; p. + H p._ 

nOUBH*HOCTH Ub!POK H 3 ITeKTPOHOB. 

a+ H a_. Bbi~HCITHIOTCH OTUeiTbHO .QITH 3ITeKTpOHOB H Ub!pOK no <jJopMy-

ne 

a+ 
k 2(2Dm* kT)3/2 

+- [ A+ In + 
e s h n 

1 • 

... 
3ue c b k - KOHCTaHTa EonbuMaHa; e - 3 8pHU 3neKTpOHa; 

H8 H
1 

3 8BHC Hlli8H OT MeX8 HH3 M8 pacce HHHH TOKOBb!X HO::HTenefi; 

<jJeKTHBH8H M8CC8 HOCHTeneft TOKa; 

UeHTp8UHH HOCHTeneR TOK8. 

h - TIOCTOHHH8H TinaHK8 H 

A - nOCTOHH-

m ~ - 3¢
+ 

n_- KOH
+ 

YneH, B KOTOphlH BXOU~T noCTOHHH8H A , C~HTaeM rrpH6nH 3 H TenbHO 

nOCTOHHHbiM H npeHe6peraeM ero BKIT8UOM B 38BHCHMOCTb. 4HCITeHHble Be

/ 4 / 
ITH~HHbl B3 HTbl T 8 KHe *e• KBK B pa6oTe • 

TipH OUe HKe T3 UC KOHUeHTp8UHH 8KUeTITOpOB B HCXOUHOM M8TepHane 

B3HT8 1013 CM-3, ~TO HMeeT MeCTO B H8lliHX ycnOBHHX. C~HT8eM, ~TO B 

4 

3 TOT Ma TepHa n BBOUH TCH UOHOp H8H rrpHMeC b C KOHUe HT 

CH OT 10 17 CM-3 UO 109 
CM -3. K o3<jJ<jJHUHe HT T 3 UC Bl: 

rreca TVDhl T = 300° K. 

P e3ynbT8 T bi pac~eTa np HBeueHbi Ha pHc .1. 11 3 p H:! 

naCTb C0 6C TB e HHO H npOBOU HMOCTH - i TI OK83 b!B8eT 

lli eH TIOUBH *HOC T H: 3ITeKT pOHOB IT O OTHOlli e HHIO K UhlpK~ 

rue KOHUe HTp8 UHH UOHOpOB n p e Bbllli8 eT KOHUeHTp 8 UH IO 8!1 

KpHB8H HMeeT XOU, aHanorH~Hb!H XOUy KpH:BOH 1 OTHOC 5 

KOHUe HTp 8 UHeH UOHOp OB Bhl lli e 1015 CM-3. H a rrpaBO OT T 

UHH 8KUeTITOpOB npeBbllli8eT KOHUeHTp8UHIO UOHOpOB B 

3 H8 K H CT 8 HOBHTCH n OC TOHHHOH rrpH: yMeHbllieHHH: KOHll 
3 

10 pa3 no c p a BHeHH IO C KOHUeHTp 8 UHeH 8KUeTITOpOB, r. 

eTCH T3UC KpeMHHH C KOHUe HTpauH e H. 8KUeTITOpOB 1013 

MeroaHKa aKcrrepHMeHTa 

Yl3MepeHHe T3UC rrpOBOUHITOCb C nOMOllib!O TepM03 

o6pa 3ua, rue n - p - rrepexou BbiXOUHT Ha rroBepxHoc 

CXeMa yCT8HOBKH nOK838 H8 H8 pHc.2. 06pa3eU KpenHTCH 

*BTene C 3 ITeKTpOU8MH. ilep*aTenb 38KpenneH H8 CTOnJ 

TOpb!M HCnOITb3 yeTCH B KB~eCTBe MHKpOM8HHnynHTOpa ~ 

pa3U8 OTHOCHTenbHO TepM030HU8. TepM030HU BbiTIOnHE 

3neKTpOnHTH~eCKH 38TO~eHHOM rrpOBOnOKH UH8MeTpOM 

HarpeBaTeneM H TepMorrapofi yKperrneH Ha KpoHrnTefiHe, 

H3MepeHHM C TIOMOllibiO npy*HHKH TIPH*HM8eT Hrny K l 

U8. 06pa3eU BO BpeMH H3MepeHHM 38TeMHHeTCH cnen 

ilnH H3MepeHHH T3UC HCTIOnb30BanaCb KOMTieHC8U 

MOTOK H3MepgnCH ranbB8HOMeTpOM. 

J13MepHeMaH T3UC He 38BHCHT OT p83MepOB o6pa. 

TeMrrepaTypoH 30HU8 H K03"<jJ<jJHUHeHTOM T3UC. 
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BTOT M B TBpHan BBOaHTC A aoHOpHB A DpHMBCb C KOHUBHTpBUHBH, H3MBHAIDWBH

CA OT 10
17 

CM-3 a o 10
9 

CM-3. KoB q)(tJHUHBHT T B a C Bbi'IHCnABTCA anA TBM

DBPBTVPhl T = 300° K. 

Pe3 ynbT8 T b l p aC 'IB T B DpHBBaBHbl HB pHc.1. !13 pHCyHKB BHaHO, 'ITO 06-

naCTb C06CTBBHHOH rrpOBOaHMOCTH - i DOK83biBBBT D - THn BBHay 6onh-

WBH noaBH >K HOCTH B n B KTpOHOB no OTHOWBHHID K abipKBM. BIIBBO OT TO'IKH,

rae KOHUBHTpB UHA a O H OpOB npeBbiWBBT KOHUBHTpBUHID BKUBDTOpOB B 102 pa3 , 

KpHBBA HMB BT xoa, B H a norH'!Hblll xoay KpHBOH, OTHOC51WBHC51 K KpBMHHlO C 

KOHUBHTpBUHBH aOHOp OB Bb!WB 1015 CM-3. H a rrpaBO OT TO'IKH, rae KOHUB HTpa

UHA BKUBDTOpOB Dp B BbiWBBT KOHUBHTpBUHlO t:(OHOpOB B 5 pa3, T3AC MBH51BT 

3HBK H CTBHOBHTC 51 DOCTOHHHOH npH YMBHbWBHHH KOHUBHTpBUHH aoHOpOB B 

10
3 

pa3 DO CpBBHB HHID C KOHUBHTpBUHBll BKUBDTOpOB, npH BTOM OH8 p8BH51-

BTC51 T3aC KpBMHH51 C KOHUB HTp B UHBH . BKUBnTOpOB 1013 
CM-3 • 

Mero.aHKa aKcrrepHMeHTa 

J13MBpBHHe TBaC DpOBOaHnOCb C nOMOWblO TBpM030Haa no o6pa3yromeii · 

o6pa3UB, rt:te D - p - rrepeXOA Bb!XOAHT HB noBepXHOCTb. 0pHHUllnH8IIhH851 

CXBMB yCTBHOBKH DOK838HB HB pHC.2. 06p83BU KpenHTCA B CnBUHBnbHOM aep

>KBTene C aneKTpOABMH. fiep>KBTBnb 38KperrneH HB CTOnHKB MHKpOCKOna, KO

TOpbill HCDOnb3YBTC51 B KB'IBCTBB MHKpOMBHHnynATOpa t:tn51 nepeMBWBHH51 o6-

p83UB OTHOCHTBnbHO TBpM030HA8. TepM030HA BbiTIOnHeH H3 BOIIbcppaMOBOH 

BnBKTpOnHTH'!BCKH 38TO'IBHHOH npOBOnOKH AHBMBTpOM 0,5 MM H BMBCTB C 

HarpeBaTeneM H TBpMonapOH yKperrneH HB KpOHWTBHHe, KOTOpb!H BO BpBM51 

H3MepeHHll C DOMOWblO npy>KHHKH npH>KHMBBT Hrny K nOBBpXHOCTH o6pa3-

U8. 06pa3BU BO BpBM51 H3MepeHHll 38TBMH51BTC51 cneUHBIIbHbiM KO:>KyXOM. 

finH H3MepBHHA TBAC HCDOnb30B8nBCb KOMnBHCBUHOHH851 CXBMB, TBp· · 

MOTOK H3MBp51nC51 ranbBBHOMBTpOM. 

J13MBp51BM851 T3AC HB 38BHCHT OT p83MBpOB o6pa3UB H onpet:ten51eTC51 

TBMDepaTypoA 30HA8 H Km!cpcpHUHBHTOM T3AC. 
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TepMoTOK 3aBHCHT oT T 3llC H oT conpoTHBneHHH uenH. 

DpH H3MepeHHH TepMOTOK a nepexon MeTann-nonynpoBOllHHK H n - p

nepeXOll neTeKTOpa BKnJO'-!a!OTC H B np HMOM HanpasneHHH. \1 H)KeKUHH llblpOK 

B nepexone MeTann-nonynpoBOllHHK npeHe6pe~HMO Mana no cpasHeHHJO c HH

~eKUHei1 3neKTpOHOB H3 n- o6nacTH B p- o6nacTb neTeKTopos. Ko3qr 

~HUH8HT HH~eKUHH MO~HO 3anHCaTb 

J h 

J 

17 L 
P n 

17pLn+l7nLP 

rue J b - llblpO'-!Hblii TOK, J - 06WHii TOK, a H a COOTBeTCTBeH-
p n' 

Ho,-nposonHMOCTb llbipO'-!Hoii H 3neKTpOHHOii o6nacTeii nepexoua, L - llHqr 

~Y3HOHHaH nnHHa 3neKTpOHOB B p - o6naCTH H L n- llH~~y3HOHHaH nm1-

Ha nbipOK B n o6nac TH nHona . 

T aK KaK 17 L << 17 L , TO j -+ 0 H nepexon cTaHOBHT-
P n n p 

CH 3¢~eKTHBHbiM KOHTaKTOM nnH HH~eKUHH 3neKTpOHOB B o6naCTb nonynpo-

BOllHHKa p - THna, npH'-!eM HH~eKTHpy!OWHM 3neKTp0llOM cny~HT n- o6-

nacTb. DpH nepeMeweHHH TepM030Hlla Han n - o6nacTb!O B HanpasneHHH 

K i - o6naCTH C yMeHbWeHHeM 17 n yMeHbWaeTCH K03~~HUHeHT HH~eKUHH 

H senH'-!HHa T 3 llC. DpH nepeMeweHHH T epMo3oHna Han i - o6nacThJO , ec-

nH KOHUeHTpaUHH npHMeCeii nOC TOHHHa, T3llC H HH~eKUHH COXpaHH!OTCH no-

CTOHHHbiMH. DpH nepeMewe HHH 30Hna Han p - o6naCTb!O neTeKTopa 3HaK 

T3llC MeHH8TCH, TOK YM8HbWaeTCH, TaK KeK nocneUOBaTenbHO BKnJO'-!aeTCH 

60nbWOe OMH'-!eCKOe COnpOTHBne HHe p - o6nacTH . 

KpeMHHeBbie n - i - p neTeKTOpbi H3POTasnHBanHCb no TexHonorHH, 

u / 5 / 
OnHCaHHOH B pa6oTe • 

l13MepeHHe pacnpeneneHHH T 3llC 6hino npoBeneHo Ha 30 llH~¢Y3HOH-

Ho-npeii~OBhlX neTeKTOpax C WH j)HH OH '-lyB CTBHTenhHOH o6naCTH OT 1,5 no 

. 5,0 MM. 

Pa3HHua TeMnepaTyp 6T 

HhlMH y'-!aCTKaMH Ha KOHTaKTe 

noCTOHHHOH (160 + 5)° C. 

Me~ny HarpeTbiM TepM030HllOM H xonon

p - o6nacTH neTeKTopa nonnep~HBanacb 

6 

Pe3ynbT8Tbi H3MepeHHH T3ac 

llnH HnnJOCTpaUHH pe3ynbTaTOB H3MepeHHH Ha Jl 

nepexonax noKa3aHhl llBe THnH'-!Hhle 3aBHCHMOCTH T3~ 

M030Hna Ha pHc.3 KpHBaH 1 noKa3biBaeT 3aBHCHMoc 

o6pa3UOB C XOpOWHMH BOnbT-aMnepHbiMH xapaKTei_JHCTH~ 

BaH 1 - nnH o6pa3UOB C nnOXHMH BOnbT-aMnepHbiMH X8] 

Ho, '-!To B nocnenHeeM cny'-!ae Ha neBoi1 cTopoHe n -

UHH llOHOpOB yMeHbWaeTCH, a HHorna npeBpawaeTCH B 

llnH HnnJOCTpaUHH H3MepeHHH Ha nH~~Y3HOHHO-npe 

pexonax npHBeneHbi pe3ynhTaTbi nByx neTeKTopoB, c p 

neneHHeM KOHUeHTpauHH npHMecei1 NY225 H HepaBHOME 

npHMecell: no rny6HHe i - o6nacTH N.?5. 0TMeTHM, q:~ 

HOMepHOJl: KOHUeHTpauHeH npHMeCeH BCTpe'-!a!OTCH 0'-leH~ 

TaK KaK H3MepeHHaH BenH'-!HHa T3llC cHnbHo 3aBJ 

HOil: o6pa60TKH, H3MepeHHH npOBOllHnHCb nocne pa3nH'-!Hb 

HOCTH UeTeKTOpOB. 

Ha pHc.5 (KpHBaH 1) noKa3aHo pacnpeneneHHe T3J 

HOM neTeKTope N!225 s TpaBHTene Cp - 8 c nocneny 

UeHOHH30BaHHOH Bone. \13 pHCyHKa HCHO BHllHO pa3rpa 

c pa3HbiMH THnaMH npoBOllHMOCTH. KpoMe 3Toro B i -
3aMeTHO He3Ha'-!HTenbHOe nHHeil:HOe yBenH'-!eHHe T3llC B 

o6nacTH, '-!To yKa3biBaeT Ha pa3HOMep Hoe yMeHbWeHHe 

nHTHH. Yron HaKnoHa pacnpeneneHHH T3llC yMeHbWaeTc 

HHH OKHCHOH nneHKH Ha nOBepXHOCTH B npouecce Xpl 

Ha pHc.6 (KpHBaH 1) noKa3aHo pacnpeneneHHe T3 

Tope, HO CO WnH~OBaHHOH noBepXHOC Tb!O. BHnHo, '-ITO 

6onee '-!eTKoi1. B i - o6naCTH T3llC yMeHbwaeTCH H H • 

uax pasHa Hyn10, HanpHMep, Ha o6pa3ue N!5 ( pHc.8, Kp 
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Pe3ynbTBTbi H3MepeHHH Tsac 

llnSI Hnn!OCTpaUHH pe3ynhT8TOB H3MepeHHSI H8 .0HtPtPY3HOHHhlX D -p -

. rrepeXOJl8X IIOKa38Hbl JlBe THIIH'iHbie 38BHCHMOCTH T3JlC OT IIOnO>K8HHSI Tep

M030HJla Ha pHc,3 KpHBaSI 1 rroKa3biBaeT aaBHCHMOCTh, xapaKTepHyJO .onSI 

o6pa3UOB C XOpOlllHMH BOnbT-aMrrepHblMH xapaKT8J?HCTHK8MH, a H8 pHC.4 KpH

BaSI 1 - anSI o5paauos c rrnoXHMH sonbT-aMrrepHbiMH xapaKTepHCTHKaMH. BHJl

Ho, 'iTO B rrocneaHeeM cnyqae Ha nesofi cTopoHe n - o6naCTH KOHUeHTpa

UHSI JlOHOpOB yMeHhlllaeTCSI, a HHOr'Jla rrpeBpallla8TCSI B o6naCTb p - THI18, 

llnSI HnnJOCTpaUHH H3MepeHHfi H8 JlHcjlcjly3HOHHO-JlpeficjJOBbiX D-i-p - IIe-

p e XOJlaX IIpHB8Jl8Hbl peaynbTaTbl JlBYX Jl8T8KTOpOB, C paBHOMepHbiM pacrrpe

aeneHHeM KOHU8HTpaUHH IIpHMeCeH ~225 H HepaBHOM8pHOfi KOHU8HTp8UH8H 

rrpHMecefi rro rny6HHe i - o6naCTH N/5, 0TM8THM, 'iTO o6pa3Ubl C HepaB-

HOMepHOfi KOHU8HTpauHefi IIpHM8C8H BCTp8'i8!0TCSI O'i8Hh peJlKO. 

TaK KaK H3MepeHHaSI BenH'iHH8 T3JlC CHnhHO 3aBHCHT OT IIOBepXHOCT

HOfi o6pa60TKH, H3MepeHHSI rrpOBOJlHnHCh rrocne pa3nH'iHbiX o6oa60TOK IIOBepX

HOCTH Jl8T8KTOpOB, 

Ha pH c .5 (KpHB8SI 1) IIOKa3aHO pacrrpeaeneHHe T3JlC Ha CBe~eTpasneH-

HOM Jl8T8KTOpe ~225 B TpaBHTene Cp - 8 c rrocneayJOIUHM KHIISI'ieHHeM B 

Jl8HOHH30BaHHOfi B0Jl8, Ha pHCyHK8 SICHO BHJlHO paarpaHH'iHB8HH8 o6naCTeA 

c pa3HbiMH THrraMH rrpoBOJlHMOCTH, KpoMe a Toro B i - o6nacTH aeTeKTopa 

3aMe THO H83Ha'iHTenhH08 nHHefiHOe ysenH'i8HH8 T3JlC B H8IIpasneHHH K p -

o5naCTH, 'iTO yKa 3biBaeT H a pa3HOM 8 pHOe YM8Hhlll8HH8 KOHUeHTpaUHH HOHOB 

nHTHSI. Yron H a KnoHa pacrrpeaeneHHSI Taac yMeHhlllaeTCSI rro Mepe HapacTa

HHSI OKHCHOfi rrneHKH H8 IIOBepXHOCTH B IIpOU8CCe Xp8H8HHSI H8 B03.QyXe, 

Ha pH C ,6 (KpHBaSI 1) IIOKa 38HO pac rrpeaeneHHe T3JlC B TOM ~e Jl8TeK

TOpe, HO CO lllnHcjJOB8HHOH IIOBepXHOC Tb!O, BHJlHO, 'iTO KapTHH8 CT8HOBHTCSI 

6onee 'i8TKOH. B i - o6nacTH T a ac yMeHblllaeTCSI H Ha HeKOTOpbiX o6pa3-

uax pasHa HynJO, HarrpHMep, Ha o6pa3ue N 95 (pHc.8, KpHBaSI 7). 

7 



Ha pac.7 (Kpasa~ 1) noKa3a H pe3ynbT8T H3MepeHH~ T3AC aeTeKTop a 

~225 nocne o6pa60TKH B BOAHOM paCTBOpe 6axpOM8T8 K8nH~. 06pa60TK8 

caenaHa An~ yMeHbllJeHH~ o6paTH.blX TOKOB AeTeKTOpa. BHAHO , 'ITO T3AC i -

o6nacTH ysenH'lHBaeTc~. f1o-BHAHMOMy , aTo yKa3biBaeT Ha o6pa3oBaHHe no-

sepXHOCTHOH nneHKH n - THna npOBOAHMOCTH. 

Ha scex pacyHKaX qeTKO Ha6moaa!OTC~ o6nacTH c pa3HbiMH THnaMH npo-

BOAHMOCTH. Yl3MepeHHbie 3 H8'l eHH~ n - ' i - H p - o6nacTeH: no T3AC xo-

powo cornacy!OTC~ c pe3ynbTaTaMH, nony'leHHbiMH nyTeM a neKTpOXHMH'lec 

Koro OTnO)KeHH~ MeAH / 6 / H no H3MepeHH!O eMKOCTH. 

Ha pac.8 noKa3aHhi pe3ynbTaThl H3MepeHH~ T 3 A C Ha AeTeKTope N95, 

HMe!OmeM HepaBHOMepHO KOMneHCHpOBaHHY!O i - o6naCTb. H a CBe)K e npo

TpasneHHOM o61Ja3Ue qeTKO BbiAen~eTC~ yqaCTOK HenonHOH KOMneHCaUHH ( KpH

Ba~ 1). 0KHCHa~ nneHKa, KOTOpa~ HapacTaeT H8 nosepXHOCTH AeTeKTOpa npH 

ero xpaHeHHH B aTMOC¢epe cyxoro B03AyXa B Te'leHHe 10 AHeH, MaCKHpyeT 

o6'beMHblH a ¢¢eKT pacnpeaeneHH~ T 3 AC ( KpHB8 5!. 2). J1n~ nOATBep)KAeHH~ Ha

nH'lH~ o6naCTH HenonHOH KOMneHC8UHH H3Mep~nOCb pacnpeaeneHHe noTeHUH

ana Ha nosepXHOCTH AeTeKTOpa MeTOAOM noTeHUHanbHOrO 30HA8 / 7 / . f1ony

'leHHa~ 3aBHCHMOCTb npHBeAeHa Ha pHc.8, KpHBa~ 3. 

Pe3yJibT8Tbi H3MepeHHH repMOTOKOB 

Ha s~ex aeTeKTopax napannenbHO c H3~epeHHeM T3AC H3Mep~nc~ Tep

MOTOK • Ha pHCYHKaX 5,6,7 H 8 noKa3aHbl pe3ynbTaTbl H3MepeHHH TepMo

TOKa H8 AeTeKTOpax, Ha KOTOpb!X H3Mep~naCb T3AC. Cnoco6 o6pa60TKH yKa-

3aH B nOAnHC~X K pHCYHK8M. 

B aononHeHHe Ha pac.8 KpHBa~ 6 noKa3wsaeT pacnpeaeneHHe TepMo

TOKa an~ AeTeKTOpa ~5, KOTOpblH nocne wnHQJOBKH MHKponopOWKOM M-5 

xpaHanc~ B Te'leHHe 6 Mec~ues B aTMoc¢epe cyxoro B03Ayxa. KoMneHCH-

pOBaHHa~ i - o6nacTb npo~sn~eTc~ KaK o6naCTb p - THna npOBOAHMOC-

8 

TH. f1o-BHAHMOMy, 3 TO CB~38HO C 06pa30B8HHeM nneHKH 

AHMOCTH Ha nOBepXHOCTH o6pa3U8 B pe3ynbT8Te AnHTenbJ 

B03Ayxe. 

Pac npeaeneHHe TepMOToKa B n ~ o6naCTH AeTeKTO 

pHCYHKaX, T8K K8K B npHH~TOM M8C WTa6e OHO Bb!XOAHT A< 

pHCyHKOB H 06b!'IHO nOBTOp~eT XOA KpHBOH 1 Ha pHC.4 HnH 

TOp~eT XOA KpHBOH 1 H8 pac.3. 

HecMoTp~ Ha TO, 'ITO nosepxHOCTb O'leHb CHnbHO an. 

T3AC H TepMOTOKa , o6wa~ 38KOHOMepHQCTb XOA8 KpHBblX 

H6onee 'leTKa~ K8pTHH8 nonyqaeTC~ npH H3MepeHHH T3AC H 

ne WnH¢0BKH nosepXHOCTH TOHKHM nopOWKOM. 

lln~ npaKTH'leCKHX ueneH TepMOTOKOBhle XapaKTepH< 

6onee yao6Hbi H3-3a HX HarnHAHOCTH. KaqeCTBeHHO H> 

cTsyeT ¢opMe pacnpeaeneHH~ KOHueHTpauRH npaceMeH: B n 

pax. TaK KaK TPYAHO y'leCTb see ycnosa~ Ha noBepxHOCT~ 

TeKTOpa, a, cneAOBaTenbHO, H OUeHHTb HX BKnaA B H3Mep 

B HaCTO~Wee BpeM~ He npeACTaBn~eTC~ B03MO)KHbiM HaiTHC 

BHCHMOCTb, KOTOpa~ n03BOnana 6bi ITO BenH'lHHe 

ueHTpauH!O npHMecH. B o6meM BHAe 

J .. kN(x), 

TepMOTOKa 

rae J - H3Mep~eMbiH TepMOTOK ., N (X) - KOHUeHTpauHS: 

K03¢¢HuHeHT nponopuHOHanbHOCTH, KOTOpb!H npHHHMaeT pa3 

B o6nacT~x c pa3HbiMH THnaMH npoBOAHMOCTH. EcnH npHHl 

peaeneHHOH o6naCTH nosepXHOCTHbie COCTO~HH~ H CTpyKTYJ 

na OAHOpOAHbl, TO MO)KHO HHTepecy!OIUHH HaC K03¢QJHuHeHT 

HOCTH OnpeaenHTb, COITOCTaBn.H.H pe3yllbT8Tbl pacnpeaeneH: 

npHMeceH:, nony'leHHbiX apyrHM cnoco6oM. 

Yl3seCTHo, 'ITO an~ pe3Koro n-p- nepexoaa, Koraa K< 

MeceH: B OAHOH H3 o6nacTeH 3Ha'lHTenbHO 6onbwe, 'leM B 

9 



TH. 00-BHAHMOMy, 8TO CBSI38HO C 06p830B8HHeM nneHKH p - THII8 IIpOBO-

AHMOCTH Ha IIOBepXHOCTH o6pa3Ua B pe3ynbT8Te AnHTenbHOro xpaHeHHSI Ha 

B03Ayxe. 

PacrrpeAeneHHe TepMoToKa B n - . o6naCTH AeTeKTOpa He yK838HO Ha 

pHCYHKax, T8K K8K B IIpHHSITOM M8Cll!Ta6e OHO BbiXOAHT AaneKO 38 rrpeAenhi 

pHCYHKOB H 06bJqHo IIOBTOpSieT XOA KpHBOH 1 Ha pHc.4 HnH oqeHb peAKO IIOB

TOpS!eT XOA KpHBOH 1 Ha pHc.3. 

HeCMOTpH Ha TO, qTo IIOBepXHOCTb oqeHb CHnbHO BnHSieT Ha BenHqHHy 

T8AC H TepMOTOK8 , 06Jlla~ 38KOHOMepH9CTb XOA8 KpHBbiX COXp8HSieTCSI. Ha

H6onee qeTK8SI K8pTHH8 nonyqaeTCSI rrpH H3MepeHHH T8AC H TepMOTOKOB IIOC

ne JllnH¢OBKH IIOBepXHOCTH TOHKHM IIOpOlliKOM. 

ilnSI npaKTHqeCKHX Uenelf TepMOTOKOBbie XapaKTepHCTHKH AeTeKTOpOB 

6onee YA06Hbl H3-3a HX HarnSIAHOCTH. KaqeCTBeHHO HX ¢opMa COOTBeT

CTByeT ~OpMe pacnpeAeneHHSI KOHUeHTp8UHH IIpHCeMeH B n-i-p AeTeKTO

pax. TaK K8K TPYAHO yqeCTb BCe ycnOBHSI Ha IIOBepXHOCTH H B 06beMe Ae

TeKTOpa, a, cneAOBaTenbHO, H OUeHHTb HX BKnaA B H3MepSieMyiO BenHqHHy, 

B H8CTOSIJllee BpeMSI He rrpeACT8BnSieTCSI B03MO)!{Hb!M H81IHC8Tb CTporyiO 38-

BHCHMOCTb, KOTOpaSI II03BOnHna 6bi IIO BenHqHHe TepMOTOKa OrrpeAenHTb KOH

UeHTp8UHIO npHMecH. B o6meM BRAe 

J .. kN(x), 

rAe J - H3MepSieMbiH TepMOTOK ., N( X) - KOHUeHTp8UHSI IIpHMeCeH H k -

K08¢¢HUHeHT !IpO!IOpUHOHanbHOCTH, KOTOpb!H rrpHHHMBeT pa3nHqHhie 3HaqeHHSI 

B o6nacTHX c pa3HhiMH THII8MH rrpoBOAHMOCTH. EcnH npHHSITO, qTo AnSI on

peAeneHHoll: o6naCTH IIOBepXHOCTHhie COCTOSIHHSI H CTpyKTypa MOHOKpHCTan

na OAHOpOAHhi, TO MO)!{HO HHTepeCy!OIUHH HaC K08¢<jJHUHeHT rrpOIIOpUHOHBnh

HOCTH O!IpeAenHTb, COIIOCTaBnSISI pe3ynbT8Tbl pacnpeAeneHHSI KOHUeHTpBUHH 

rrpHMecell:, nonyqeHHbiX ApyrHM crroco6oM. 

l13BeCTHO, qTo AnSI pe3KOrO n -p- nepeXOA8, KOrAa KOHUeHTpaUHSI !IpH

MeCeH B OAHOH H3 o6nacTeH 3H8qHTenbHO 6onbllle, qeM B Apyrolf, HCIIOnb-

9 



3YSI 38BHCHMOCTb 6apbepHOH eMKOCTH OT 38nHp8!0!llef'O HanpSI)I{eHHSI, MO)I{HO 

onpeaenHTh KOHUeHTpaUH!O npHMeceH. B nepexoae / 8 / . B Ha m eR pa6oTe on

peaeneHo p acnpeaeneHHe npHMeceH. B i - p - nepexoae no MeToay, npea

no)l{eHHOMV B na6oTe 191 . 
N(x) 

K os4J¢HuHeHT nponopuHoHanhHOCTH k =--
1
- onpeaenSinCSI anSI 8 o6pa3-

uoa. l1x noaeoXHOCTh 6bma cae)l{eToaaneHHaSI B ToaaHTene CP-8 . n onvqa-

e TcSI k = (1,0 + 0,2). 10-12 CM-3 MKa-1. 

ll a PHC.9 TIOK838Hhl 3Ha"ieHHSI KOHUeHTP8UHH nPHMeCeH H TePMOTOKa anSI 

aeTeKTopa ~156. 

BbiBOabi 

l13MepSISI T::JaC H Tep MOTOK B 38BHCHMOCTH OT nonO)I{eHHSI TepM03 0Haa 

H8 60KOBOH noBepXHOCTH Kpe MHHeBbiX n- p H n - i - p - nepexoaoB, MO)I{HO 

Ka"ieCTBeHHO OUeHHTb pacnpeaeneHHe KOHUeHTp8UHH npHMeCeH no anHHe o6-

pa3Ua. no pacnpeae neHH!O KOHUeHTp8UHH npHMeCeH MO)I{HO cyaHTb: 

1) o rny6HHe n epexoaa nocne aH4J4Jy3HH nHTHSI B KpeMHHH; 

2) 0 K8"ieCTBe n epexoaa nocne aH4J4Jy3HH nHTHSI B KpeMHHH; 

3) 0 paBHOMepHOCTH KOMneHC8UHH i - o6nacTH aeTeKTopa. 
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