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JochimkeHo BIDIMB BaKyyMHOTO BiANany SK Ha KiHETHKY 3MiHH, Tak 1 Ha mpodim
e(DeKTUBHUX 1 JIOKAJFHUX 3HAYCHb CICKTPHYHUX IMapaMeTPiB €MTaKCIHHUX IUIBOK n- i p-
PbTe, Bupomenux i3 mapoBoi ¢azu Ha ckomax (111) monokpucramie BaF,. ¥V miiBkax
e(ekTHBHOI MIPKOBOI TPOBITHOCTI Ma€ MiCIle YTBOPEHHS [BOIIAPOBOI P-N-CTPYKTYPH,

MmapameTpu  IKOi

BH3HAYAIOTHCS TEMIIEPaTyporo i

gacoM Bimmany. Ilokazano, 110

CIIOCTEPEIKYBaH1 3aJeKHOCTI MOXKHA TOSCHUTH BUIMAPOBYBAaHHSM XallbKOTEHY 3 BUIBHOT
MOBEPXHI IUTIBOK 1 ITUQY3i€l0 HOro BakaHCii y HampsIMKy HOpMalli J0 MiAKJIaAKH B 00°eM

ILTIBKH.

Kiro4oBi ciioBa: TOHKI IUTIBKH, METOJ Tapsdoi CTIHKH, TEIYPHUA CBHUHINIO, BaKYyYMHUU

Biamai, npodins, nedekTu.

Cmamms nocmynuna 0o pedaxyii 21.12.2001; npuiinama oo opyky 15.03.2002.

Beryn

BuBYeHHs 3aKOHOMIPHOCTEHl BaKyyMHOTO
Biaiy reTepoemiTakCiiHUX TUTIBOK
XaJIbKOTEHIIIB CBUHIIIO [10B’ 13aHE 13
po3po0Kor0 TEXHOJIOTTYHHX METO/IIB
BUTOTOBJICHHSI HAa iX OCHOBI ONTOEIEKTPOHHUX
IPOHCTPOIB iH(pauepBOHOI 00JIACTI ONTHYHOTO
cnektpa [1]. Ha pmanmit wac y mitepatypi
BIJICYTHI BIZJOMOCTI TIPO JIETaJIbHI JOCITIKECHHS
3 [bOr0 NHUTAaHHA. Bimomi Tinkku poOoTH,
NPUCBSYCHI BUBYCHHIO CIMITAKCIHHUX TUTIBOK
PbS Bupomenux Ha ¢Topucromy Oapito [2],

Mmo3aiyanx ToTiBoK PbTe ma cmomi [3, 4] Ta
MOJIIKPUCTANIYHUX  TUTIBOK PbTe Ha
noJiamifi [5]. ABtopom [6] 3pobieHa crpoba
TEOPETHYHOTO HOSICHEHHS IpoLECiB
BaKyyMHOTO BiJIITally TUTiBOK.

Y miit  pobori omMcaHi  pe3ynbTaTH
BUBYCHHS BIUIMBY TEMIIEpaTypd 1 dHacy
BaKyyMHOTO  BiImaqy  Ha  EJIEKTPUYHI

BJIACTUBOCTI EMITaKCIMHUX IUTIBOK TEIypPUIY
CBHHIIIO.

I. Mertoauka eKClIepUMEHTY

vy SIKOCT1 BUXIJTHUX 3pa3KiB
BUKOPUCTOBYBaJIM emiTakciiiHi tutiBkn PbTe
€JIEKTPOHHOTO 1 IIPKOBOTO THIIIB MPOBITHOCTI 3
KOHIICHTpAIIEI0  HOCIiB  3apsmy 5%10'-
5x10"em™. [IniBku BHUPOILYBAJIN Ha
miKIaaKax 13 KpucTaniB (ropuctoro Oapiro
opientamii (111) 13 mapoBoi ¢aszu [7]. us
3a0e3IeYyeHHs OJTHOPITHOCTI po3noaity
KOHIIGHTpallii HOCIIB 3apsay TO TOBIIWHI
IUTIBKH, 110 POCTE, BUPOLIYBAaHHS 3/11HCHIOBAIN
Opyd  TIOCTIMHMX TeMmmepaTypi 1 IIBHIKOCTI
pocty, a TakoX (iKCOBaHIA Ml KOXXHOTO

TEXHOJOIIYHOTO  TpOIECYy  IHTEHCHBHOCTI
JoKepena XaJIbKOTEHY. ITicnsipocToBe
OXOJIOJUKEHHSI  3pa3KiB  Jius  30epexeHHs

OJIHOPITHOCTI €MITaKCIHOTO MIapy Mo TOBUIMHI
MPOBOAMIIM B PEryJHOBAaHOMY IIOTOIll Iapu
XalnbKOreHy. SIKICTh  IJTIBOK  OI[IHIOBAJU
METOAAMH PEHTTeHIBCHKOi Iu(pakTomMeTpii i
tonorpadii, XOJTIBCBKMX BHMIPIOBaHb, a
TaKoX MPOPUISIMA PO3MOIUTY KOHIECHTpAITii
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Puc. 1. Kinetnka 3Mian eheKTHBHUX 3HAYCHb EICKTPUIHHX mMmapameTpiB (6 - 1, Ry - 2, u - 3, n(p) - 4)
emiTakcifauX TTiBOK n-PbTe (a) i p-PbTe (0, B) y mpomeci Bakyymuoro Bimnanzy mpu 600 K (a, 6) 1 650 K (B).

HOCITB 3apsjly 10 TOBIIMHI. JlOCTIKEHHS
3MIACHIOBAIM Ha 3pa3kax, Yy SKHX [IHUPUHU
KpUBHX IudpakmiiHoro pedruekcy (222) He
MEPEeBUILYBAIM I[IUPUHU KPUBOI BiIOMBaHHS
BinoBigHOTO peduiekcy migknanku BaF, (10'-
20"). ToBmMHY TIIIBOK 3aJaBald 4acoM
OCAJ[KCHHSI TIapH, TTOIIAPOBE TPABJICHHSI TUTIBOK
3MIACHIOBAIN XIMIYHUMHA METOIAMMU.
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3pa3ku a7 BUMiproBaHHs edekry Xoiua i

€JIeKTPONPOBITHOCTI Maju YOTUPH
XOJUTIBCBKUX 1 IBA CTPYMOBHUX 30HIHU. Y SKOCTI
OMIYHHUX KOHTaKTiB BUKOPHCTOBYBAJIH

BOJL()PaMOBY IUTIBKY. Bumipu mpoBogwim Ha
MOCTIHHOMY CTPyMi y MOCTITHOMY MarHiTHOMY
noii.  BukmoyeHHs ~— BIUIMBY — MOOIYHHUX
raJibBaHO- 1 TEPMOMArHiTHUX e€QeKTiB Mpu
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Puc. 2. IIpodini posnoniny epexktuBHUX (a, 0) i TOKATBHUX (B, T) 3HAYCHD CICKTPUYHUX HapaMmeTpiB (o-1,
Ry-2, p-3, n-4) emitakciiinux miiBok n-PbTe, Binganux Bakyymaomy Bianamy mpu 600 K Ha npotsizi 2 rox

(z=0 BinmoBigae rpaHuUIll PO3AUTY MiKIaIKA-TUTIBKA).

ILOMY 3abe3neuyBalin yCepeTHEHHSIM
pe3yJbTaTiB BUMIPIB NPU PI3HUX HampsiMKax
cTpyMy 1 MarHiTHOTO TIoyisl. [loxuOka BUMIpIB
He mepeBumnyBana 5%. Bigmam 1omiBok
sgicHioBamM  y  Bakyymi  6,5:10*Ila  mpu
temneparypax T,=550-700 K. Bumipu micns
KOYXHOTO ITUKJTY BiJMady MPOBOJMIIN Ha MOBITPI
npY KIMHATHINA TemIeparypi.

II. Pe3yabTaTu eKCiepuMeHTy

2.1. Kineruka 3MiHU eJICKTPUYHHX
napaMeTpiB mIiBok. BcranosieHo, mo Biaman
IUTIBOK N-TUIy HE TMPUBOJUTH IO ICTOTHOI

3MiHM €(EeKTUBHUX 3HAYCHb EJIEKTPHYHHX
napaMmeTpiB. Mae Micle TUIBKM HE3HayHe
30LIBIICHHS KOHLEHTpaLii €JIEKTPOHIB
(puc. 1,a, - «kpuBa4). J[leske 3pocTaHHI

XOJUTIBCHKOT PYXJIMBOCTI HOCIIB CTpyMy Ha
MOYAaTKOBUX eTamax Biamany (puc. 1, a
KpuBa 3) 00yMOBIIeHE MIOKpALICHHAM

CTPYKTYpH emiTakciiHmx tumiBok. Ile 1 €
IIPUUYUHOIO 301TbIICHHS MIUTOMOI
EJIEKTPOINPOBITHOCTI (G) TIUIIBOK 3 Yacom
Bignany (puc. 1, a - kpuna 1).

[{i7kOM 1HAKIIIE€ MOBOISATHCS TIIBKH P-THUITY
(puc. 1, 6,B). KoHuenTpamiss 1 pyxXJIUBICTh
JIPOK Y IIbOMY BHUMAJKY 3HAYHO 3MIHIOIOTHCH.
Cnocrepiraetecsi  eekT KOHBepcii — THITy
npoBigHocTi (puc. 1, 6 - xpuBi 2, 4). SIx BuUIHO
(puc. 1,6 - xpuBa4), y mpormeci Bigmamy
KOHIICHTpALlisl MIBHJIKO 3pPOCTA€E, MPAMYIOUH 10
HECKIHYEHHOCTI, a TOTIM TaKOoX IIBHIKO
3MEHIIY€EThCSA. Y TOULl PO3PUBY BiOYyBa€ThCs
KOHBEpCIis TUITY MPOBITHOCTI (3HaKy
koedimienta Xomra (puc. 1, 6 - xpusi 2, 4)), a
XOJUTIBChbKA PYXJIUBICTh 00€pTa€TbCAd B HYJb
(puc. 1,6 - kpuBa3). 3amexHOCTI, IO
crocTepiralotbest cnenudiudi st CTPYKTYP,
0  CKIQJalThCcsl 3 JBOX  IPOLIApPKIB
OpOTHJIKHOTO THUMy mposinHocTi [8]. Curin
3ayBa)KUTH, IO XapaKTep KIHETUYHUX KPUBUX
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Puc. 3. [Ipodini po3noziny epekTUBHUX (a, 0) 1 JJOKAIBHUX
Ry-2, p-3, n(p)-4) emitakciitnux twriBok p-PbTe, Bimmanmx

(B, T) 3HAUEHb EJEKTPUYHKUX TapameTpiB (o-1,
BakyyMHOMY Bimmamny mpu 620 K Ha mporssi

3 rox (z=0 BiAIOBiAa€ TpaHUIN PO3ALTY MiAKIAIKA-TUTIBKA).

CYTTEBO 3aJIC)KHTh BiJ[ TEMIIEPATypH BiIay.
[ligBumeHHs  TeMmepaTypu  Biamamly, —sK
MPaBUJIO, TMPHU3BOIUTH OO0 3MEHIICHHS 4Yacy,
MPOTATOM SIKOTO TUIIBKH 13 €(EeKTUBHOTO pP-
THUIy CTalOTh  ©()EKTUBHO  EIIEKTPOHHUMH
(puc. 1, 6, B).

MoxuBicTh (hOpMyBaHHS TaKOi CTPYKTYpPH
B Ipoleci BakKyyMHOro Bigmaly MpsIMO
BurumBae 3 ¢azoBoi  P-T-x-miarpamm
XallbKOTeHI/IIB ~ CBHUHIIO TPU  MPSMYyBaHHI
MapIiajJbHOTO THUCKY XaJIbKOTEHINY N0 HYJS
[9]. ®i3u4HOI0 NPUYMHOIO 1i YTBOPEHHS €
301HIHHS MTPUITOBEPXHEBOTO MPOIIAPKY TUTIBOK
XallbKOTe€HOM, BaKaHCIl SKOTO B KpPUCTAIIYHIN
TpaTIi € eJIeKTPUYHO AKTHBHUMH JOHOPAMH i
TeHepyIoTh elekTpoHu [9]. Takum yuHOM i3
MiABUIIEHHSIM TEMIIEpaTypy Ta 30UTbIICHHM
yacy BiAmany, IOBEpXHsS IUNBKH CTa€ BCe
Oimpire 30aradeHa Ha BaKaHCIl XaJlbKOTEHY 1
KOHIIEHTpalilo enekTpoHiB. Lle 1 oOymoBmioe
[I0YaTKOBY KOMIIEHCALIIIO IIPKOBOI MPOBIAHOCTI
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Mmarepialy, a B MMOJAIBIIOMY KOHBEPCIIO THUITY
IOPOBITHOCTI 3 P- HA N-TUN 1 3POCTaHHS
KOHIICHTpaIIii €JICKTPOHIB. o 1
CIIOCTEPIraeThCs Ha eKCIIepUMEHTI
(puc. 1, 6, B).

2.2. Mlpodini edekTUBHUX i JTOKATBHUX
3HA4YeHb eJEeKTPUYHUX NMapaMeTpiB ILIiBOK.
Pesynbrat  BUMIpIOBaHb 1  PO3paxyHKY
po3noniny edekTuBHHX (IHTETpalibHUX) 1
JOKaJbHUX 3HAYEHb EJIEKTPUYHHMX MapaMeTpiB
IUTIBOK N- 1 p-TUIy HaBeleHO Ha puc. 2-4. Ciin
3ayBa)XKUTH, L0 X BUIJISAJ] CYTTEBO 3aJICXKUTH 5K
Bil  TIOYaTKOBOTO  €(QEKTHBHOTO  THILY
IOPOBITHOCTI  3pa3kiB  (€JIEKTPOHHUM YU
JIIpKOBMI), Tak 1 BiJ TeMIEparypu Ta dyacy
TEPMIYHOTO BiAmany y BakyyMmi. J[is maiBok n-
TUIy Ma€ MICIe TUIBKH JesSKe 3pPOCTaHHS
KOHIIEHTpalii  enexkTpoHiB  (puc.2,0,T, -
KpuBi 4) Ta HE3HAYHE 3MEHILEHHS PYXJIUBOCTI
(puc. 2, 6, T, - kpuBi 3) B Mipy HaOIMKEHHS 10
BUIBHOT  TOBEpxHI IUTiBOK. s TUIIBOK
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Puc. 4. [Ipodini po3noziny epekTuBHUX (a, 0) i TOKaNBHUX (B, T) 3HAYCHD SIIEKTPUYHUX MmapameTpiB (o — 1,
Ry- 2, p -3, n(p) - 4) enitakciiiaux miiBok p-PbTe, Bimnanux BakyymHoMy Bignamry mpu 680 K Ha mpoTsi3i
3 rox (z = 0 BiaNOBiIa€ TPAHULL PO3ILTY MMiIKIaAKA-TITIBKA).

e(EKTUBHOTO P-TUIYy YTBOPIOETHCS CKJIaIHA d

eIEeKTPUYHA CTPYKTypa 3 pP-N-TIEPEXOIOM o(d) = IG(Z)dZ/d; (1)
(puc. 3, 4). I'panung 3ansaraHHs p-n-nepexomy 0

BiJIANII€THCS BiJl BUIBHOT TMOBEPXHI IUTIBOK B

d

Mipy 3pOCTaHHs TEMITEpATypH Ta 4Yacy Biamainy [R,(z) 6% (z) dz

y BaKyyMi IUTIBOK p-Tumy (puc. 3, 4). R, (d)=" . )
CrhiBBiTHOIIEHHST ~ MDK  IHTETpabHUMHU do’

(puc. 3,4,a,6) 1 nokanbHumMu (puc. 3,4, B, T)

rpadikaMy €JIEKTPUYHUX IapaMeTpiB IUTIBOK n(d) =Ry (d) o(d). 3)

Ipy BaKyyMHOMY BiJmaji HECKJIAIHO OIWCATH
KUTBKICHO [5].

Bumipsni e(eKTUBHI KIHEeTUYHI1
napametpu (puc 2-4, a, 0) € TESTKUMH
IHTErpalbHUMU BEIMYMHAMH 1 3aleXaThb Bif
npoduTl0  po3MOMITY KOHIICHTpAIil HOCIIB
3apsAay 1 MUTOMOI eNeKTPOIPOBIAHOCTI, TOOTO
JOKaJbHUX 3HaueHb. EQEeKTHBHI eneKTpudHi
napaMeTpH IUTIBOK TOB’S3aH1 3 BiAMOBITHUMHU
MIACHUMU 3HAYEHHSIMHU CIIBBITHOIICHHIMM:

Tyt o(z), Ru(z), W(z) — nilicHi 3HaYeHHs
MUTOMOI  €JICKTPOTIPOBITHOCTI, KOE]imieHTY
Xouna 1 XOJITiBChKOI PYXJIMBOCTI Ha TOBIIMHI Z,
a oTKe € (PyHKIiSIMH pO3MOILUTY BiIITOBITHHX
nmapaMmeTpiB MO TOBIIMHI IUTIBKH; Z —
KOOpJMHATA B HANPSIMKY HOpPMalli 10 TOBEPXHI
wiiBkd (z=0 BIANOBIZaE TpaHUIl PO3ILTY
migKIaaKa-IiBka); d — TOBOIMHA TUTIBKH.
Enemenrtapni mapu dz mumiBKH, SK BHIHO 3
dopmynu (2), BHOCATHb BKJIaJ B IHTErpajbHE
3HaueHHS Ry, mpomopuidHuii iX koedimieHTy
Xomra 1 NMUTOMIN €JIEeKTPONPOBITHOCTI, HpH
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4OoMy BKJIAJ MOXe OyTH TPOTHIC)KHUM B
3aJIe)KHOCTI Bif] 3HaKy Ry(z).
Ha ocnogi (1-3), BBaxarouu, 10 JOKaIbHI

KIHETHYHI TMapaMeTpu eJIeMEHTapHHUX IIapiB
TOBIIUHOIO Ad € B HHUX PIBHOSMIHHUMH IO Z,
OTPUMAEMO:

Ad. . Ad Ad, . Ad
o+ ) @+ ) —o(d="1)(@d="0)

Ry, (z=d)=

o(z=d)= Ad ; 4)
Ad A A A A A
(RH(d+7).(d+7)-c (d+ 5 )—(Ry(d 5 )-(d 5 )-o°(d 5 ) Ad. 5
Ad. . Ad Ad. . AdT ’
G(d+7)'(d+7)—0(d—7)'(d—7)
w(z) =Ry (2) o(2); (6)
p.n(z) = — ™)

3 (1) BumHO, mO eneMeHTapHI Imapu dz
IUTIBKA BHOCSATH BKJIAJ B IHTETpaJibHE 3HAYEHHS
Ry, mpomopuidHuii iXHROMY  KOE(IIEHTY
Xomra 1 THTOMIA  €IEKTPONPOBIAHOCTI,
IPUYOMY 3HAK IbOIO BHECKYy MoOxe OyTH
pi3HUM y 3anexHocTi Bin 3HaKy Ry(z). [pwm
MOIIMPEHH] N-Iapy B TIHOWHY IUTIBKM KHOTO
BHECOK POCTE, a BHECOK p-mapy mnanae. Ilpum
JesIKOMY TIONIOKEHHI Mexi 1mmapiB zg Ry
oOepTraeThcs B HyJb (puc. 4, a, - KpuBa 2), a n
npsMye 10 HeckiH4eHHocTi (puc.4,0, -
kpuBa 4). [lomanpmuii BiAman NpU3BOAMUTE 0
KOHBepCii 3HaKy Ry BHACIIIOK MepeBa)karouoro
BHECKY IPOIIAPKY N-TUITY IPOBIIHOCTI.

I11. O6roBopeHHs pe3yJibTaTIiB
AOCJIi/IZKEeHHHA

BakyymHu#i Biaman IIiBOK Ha TOYaTKOBHX
eTamax MOpU3BOJIUTH, B  OCHOBHOMY, JIO
30iJHECHHS MOBEPXHI IUTIBKM Ha XaJIBKOTCH, a
MIPOCTOPOBUI PO3MOIiT nedeKTiB i
KOHIIEHTpAIlli HOCIIB  3apsily BU3HAYAIOTh
MpOLIeCH TeHepallii BaKaHCi XaJbKOTeHy, iX
mudys3is B 00’eM IUIBKM Ta  IpOLECU
pexombOiHarii.

[Ipu pmocTaTHRO TPUBAIOMY BaKyyMHOMY
Binami ciifi IpUWHATH 1O yBark 1 MpoOIEcH
BUIIAPOBYBAHHS CBUHLIIO 3 MOBEPXHI IJIIBKHU Ta
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RH(Z)'G.

iX 3MIHHMI XapakTep /Ui XaJbKOTreHy i
CBUHIIO, SIKIi CYTT€BO  BIUIMBAIOTh  Ha
IPOCTOPOBO-4AaCOBUI PO3MOALT KOHIIEHTpAIii
KOMITOHEHTIB TIPUTIOBEPXHEBOTO IIAPY TUTIBKH.
ABTOpu pobotu [6] posrmsHynu (Pi3UUHY
MOJIENIb TaKOro BaKyyMHOTO BiImaiy, sKa
NO3BOJIIE  BpaxyBaTH BKazaHl edektn 1
y3arajJbHUTH  pe3yJbTaTH  EKCIICPUMEHTIB
IUIIXOM BHOOpPY BIANOBIAHUX TPAHUYHUX
YMOB.

Ha puc. 5 300paxkeHo po3paxoBaHi 3TiJHO
[6] mpodini BITHOCHUX 3HAYEHb KOHIICHTpAIIii
aToOMIB XaJIbKOTCHY 1 CBHHIIIO y
NPUIIOBEPXHEBOMY  IIApi  IUTBOK  P-THILY,
MOMIIIIEHUX Y BakyyM nipu temrepatypi 610 K 1
BUTPUMAHUX Ha TMPOTA31 PpI3HOrO  yacy.
BBaxkaerbcs [6], 1m0 mpoliecd BUIIAPOBYBAHHS
BiZIOYBalOTbCSI Ha MEXI IOBEpXHI 3pa3ka 3
BakyyMoM (x =0). Bumno, mo mnpu Bigmaii
IUTIBOK Yy Bakyymi BifOyBaeTbcsi 301qHEHHS
XaJbKOT€HOM HPUTIOBEPXHEBOTO mapy,
npudomMy Gopma npodisiB iCTOTHO 3MIHIOETHCS
3 yacoMm Bimmany (puc.S,a). Ha BigmiHy Bin
PO3MOALTY XaJIbKOTeHYy MaeMo Oe3roceperHbo
01151 TOBEpXHI CKYITUEHHS aTOMIB CBHHIIIO, a Y
OinpI TIMOOKOMY IIapi — 3MEHIIEHHS HOro
BIJIHOCHOT KOHIIeHTparlii (puc. 5, 0). Taka 3miHa
CTEXIOMETPUYHOTO CKJIaJy MPHUIIOBEPXHEBOTO
mapy TIUTIBOK  OOYMOBIIOE 3MIHYy  THITY
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Puc. 5. 3anexHicTs BITHOCHOI KOHIEHTpALlil XaJIbKOTeHa (a) 1 CBHHINO (0) Y MPHUIIOBEPXHEBOMY MIAPi TUTIBOK
XaJIbKOT'eHIIIB CBUHIIO MPH Bifmaii y Bakyymi npotirom 20 ¢ (1)1 1 rox (2) [6].

MPOBIAHOCTI HAa TOBEPXHI 3 P- HA N-THUII, MO  JESIKE 3pOCTaHHS KOHIICHTpAIli eIeKTPOHIB, TO

CIIOCTEPITaeThCs eKCIepuMeHTanbHO  y tiBkax p-PbTe, Oinsg BinmbHOI moOBepxHi
(puc. 3, 4). (dbopMyeThCs IBOIIAPOBA P-N-CTPYKTYpa.
3. IToka3zaHo, 10 eKCTIIepUMEHTANIbH1

pe3yabTaTH TIOB’SI3aHI 13 BUIIAPOBYBAHHSIM
XaJmpKoreHy 1 audysiero ¥Horo BakaHCIH Yy
. . 7 1 >
1. JocmipkeHo BIUIMB TemrepaTypu i wacy — HAIPAMKY HOpMail 70  TIOBCpXHI B 06’ eM
Bimany y Bakyymi Ha mpodimi i kimetmky ~— [UHBKH.

Bucunosku

3MIiHH CJICKTPUYHHUX MAPAMETPIB EMTaKCIHHUX ABTOD ) BHCJIOBIIIOE BIUTTHICTD
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The influence of vacuum annealing both on kinetics of change, and on structures of
effective and local values electrical parameters of n- i p- PbTe epitaxial films, brought up
with a vapour phase on chips (111) monocrystals BaF, is investigated. In films with effective
hole of conductivity takes place formations of two-layer p-n-structure, which parameters are
determined in temperature and time of annealing. Is shown, that the dependences, which are
observed, are possible to explain by evaporation chalkohen from a free film surface and by
diffusion of his vacancies in normal direction to substrate in volume of film.



