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MEXAHOEMICISI KAIIMIIO 3 JIETOBAHUX KPUCTAJIIB
TEJIYPUIY KAIMIIO
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(Orpumano 21 smororo 1997, B ocrarounomy Buraam — 23 rpymasa 1997)

IIpoanastizosano Bmus gomimok Cl ta Se Ha edpexTuBHicTh emicii aromis Cd y mporeci omHOBiC-
Horo cruckyBanus kpuctaaiB CdTe. [Tokazano, mo gedopmallia KpUCTAIIB TMiACUITIOE TEPMOEMICIIO
aTOMapHOTO KaaMilo 3 moBepxHi 3paskis. Ha mouarkosiii cramii medopmanil B HOMIHATTBHO YHCTUX
KPHUCTAJIAX CIIOCTEPIraeThes piske 36iabmenns intencuBuoctn Bugiienus: Cd, a B obstacTi miacTud-
HOI edpopMaliii — MPOTOPILIHO CTYTIEHEBI CTUCKYBAHHSA. BCTaAaHOBJIEHO, IO B JIETOBAHNX KPUCTAJIAX
CdTe xonuenTpamiss JUCJIOKAIi HA MOPAIOK MEHIIA # IHTEHCUBHICTH BHUJILIEHHS TAKOX CYTTEBO
HIXKYa, HIXK 3 IHCTHX 3paskiB. OTpuMaHi pe3ysIbTary MOSICHIOIOEMO HA MiICTaBi IMCJIOKAIIHHOTO

MEeXaHi3My MaCOIMEepPeHoCy .
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PACS number(s): 72.20.Pa, 72.80.-r

Peasibui mamiBnpoBigaukosi kpuctaam tuny A;Bg 3
iXHIMEM CTPYKTYPHUME HETOCKOHAJIOCTIMU HAI3BUIANHO
gyyrauBi g0 mil 3oBHimHIX (akropis. Tomy omuuMm 3
OCHOBHHX B3aBIAHb CYYaCHOI EJIEKTPOHHOI TEXHIKM €
BUBYEHHsT OCOOJIMBOCTEH PI3MUHNX MPOIIECIB, CBIIOMOTO
KEepyBaHHs BJIACTUBOCTSMH KPUCTAJIB ILJIAXOM il HA
Hux nedopmarii, HOHI3yI04Oro BUIPOMIHIOBAHHSA 1 T.II.
34 MEBHUX TEXHOJIOTIYHUX YMOB.

HocmimKkeHHaM 3aKOHOMIDHOCTE 3apOMKEHHS, PYXY
IUCJIOKAIil Ta IXHBOrO BIJIMBY HA (Bi3WdUHI mapaMerpu
KPHUCTAJIB 33 OCTAHHI JECATUIITTA TPUIIJIEHO 3HAYHY
yBary. Y O6i7bmocTi Takux PoOIT PO3IJISIHYTO MATAHHS
B3aEMOJIii PYXOMUX HUCJIOKAIIif 3 €TeKTPOHHOIO Tiach-
cremMoro kpuctasa [1, 2], ocobamBocTi CTPYKTYpH Ta KO-
B3aHHs a— 1 f—aucsokaniil, HanpukJIana, y MOHOKPUCTa-
sax CdTe [3]. Bogrouac y Haykosiii siteparypi BLiHOCHO
MaJIo JaHUX MPO POJIb IUCJIOKAIl y mporeci macomepe-
HOCY KOMIIOHEHT CITOJTYKH.

VY wiit poboTi mpoaHasi3oBAHO eKCIEePUMEHTAJIbHI pe-
3yJIbTaTH, OTPUMAHI MPU JOCTIIKEeHHI TepMOo- 1 Mexa-
moctumysiboBanoi emicii Cd i Hy y Bakyywm 3 moBepxHi
HominabHO uwmctux kpucrtasiB CdTe, a Ttakox Jiero-
Banux nomimkamu Se Ta Cl. IocaimKeHHS IPOBOIUIIN
Ha, CIEIisILHO PO3POOJIeHill Ta BUTOTOBJIEHIH yCTaHOBIIL
B yMoOBax ImHaMigHOTO Bakyymy P < 2.107° Tla 3
BUKOpUCTAHHAM Mac-cnekrpomerpa POMC-4 (miamason
peectparii mac 1-250 aT. ox. M., YyTJIUBICTH 38 APTOHOM
1-107° [Ta). MIBunkicts onHosicHoi nedopmanii GyJia
MOCTIHOIO 3i 3MIHOI0 MEXAHIYHOTO HABAHTAXKEHHS B HA-
OpsIMKY, TIepIeHAnKyisspaomMy 10 tiomman (110).

Monokpucrasiuni spasku Teaypumy (2.0 x 2.5 x 5.0
mm?) 3 maromum omopom 10°-10'% Om-cm mpm 300 K
i rycTMHOIO IUCJIOKANil o - 10°-1 - 108 cm—2 obpo-
OJIsLIM 33 CTAHZAPTHOK TEXHOJIOTIE0 PO3Pi3yBaHHS,
nuTipyBaHHsI, MOJIPYBAHHS Ta TPaBJEHHA. Y KpH-
cramax CdTe:Se, CdTe:Cl emekrpodisnuni napamerpu
CTTIBMipHi 3 HOMiHAJILHO YNCTUMU B MEXKAaX, SAKi MOIaHi
Buie. KoHIeHTpaIlisl JIeryiovoi OJOMIMIKW B KPHUCTAJIAX
6yma B Mexkax 5-10'7-1-10"° e 3. 3 meroro ounmenmHs

TTOBEPXHI KPUCTAJIIB Bif agcopbOBaHNX Ta3iB Ta 3aJINIII-
KiB XeMi9HHX CIIOJIYK ICJIs OOPOOKM MOBEPXHi IPOBO-
UM BaKYyMHI IMIYJIbCHI HArpiBu 3pasKiB IO TeMIIe-
parypu Ha 50 rpamyciB Bumoi Bim Temmeparypu gedop-
marii. Taka TepmMooOpobOKa moKasaJIa, Mo BiIOYBAETHCS
J1ecopObliisi KOMIIOHEHT HMOBITPAHOI armocdepu, a TaKoxK
mesnadHol kisbkoctu aromiB Cd. Bommouac morpibmo
BiA3HAYNTH, MO HAROLIBITY IHTEHCUBHICTH TEPMOIECOPO-
mii marors mostekysim He, OH, HoO Ta CHy.

ITpu marpiBauui go Temmeparypu 550-600 K nenasan-
TAXKEHNX KPUCTAJIIB, fIKi B¥XKe MPOHIIIN BAKyyMHE Tep-
MOOYHINEHH MOBEPXHi, HA MAC-CIIEKTPOrpaMi BaKyyMHOI
CHCTeMU BUSBJIEHO He3HAUHE 301/TbieHHs (POHOBOTO CHr-
HaJTy sIK MOJIEKYJISIPHOTO BOJIHIO, TaK i AaTOMApHOTO Ka/I-
mito. OnHoBicHa medopmarrist mpu temmeparypi <500 K
HE MPUBOIUTH M0 3017bIIEHHsT iHTeHCUBHOCTH eMicii mo-
CAimKyBaHNX KOMIoHeHT. Ha modarkosiit cramii crmc-
kyBauust mpu T=550 K B obstacti npyxuoi gedopmariii
CITOCTEPIraeThCst CTPUOKOMOIiOHe 36ibimentst emicii Cd,
a CHUTHAJIU IHIUX JOCJIIKYBAHUX KOMIIOHEHT 3aJIAIIA-
1oTbeca 6e3 3min (puc. 1).
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Puc. 1. 3amexmnicts inTencusraoctn emicii Cd 1 Hs Big Be-
JIMYWHY OJTHOBICHOTO CTUCKYBaHnHs Kpuctastis mpu 1T = 550 K:
1 — nmedopmaniitna kpusa, 2 — Cd 3 xkpucrana CdTe, 3 —
H> 3 xpucrasa CdTe, 4 — Cd 3 kpucrasa CdTe:Se, 5 — Cd
3 kpucrasa CdTe:Cl
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B. ITABJIUK

B obGmacri minactuunoi nedopmarnii 3aKOHOMIpHICTH
BUILJIEHHST BOIHIO MPAKTUYHO HE 3MIHIOEThCS, a iHTEH-
CUBHICTh BUIOIJIEHHS KAJMil0 3POCTAE TIPOTOPIIIAHO Be-
anyudi pedopmarii. Xapakrep MeXaHOCTUMYJIbOBAHOL
emicii aTomiB KaaMiio 3 HOCJTKYBAHUX KPHUCTAJIB 30-
Opaxkeno kpusumn 2, 4, 5 Ha puc. 1.

IIpu remneparypax gedpopmysanna 550 K< T <620 K
pi3KO 301TBITYETHCS TEPMOCTUMYIHOBAHA, €Micis Mik-
By3eJIbHOTO Kanmito [4], a medbopmaliist TITbKY MACHITIOE
edekT mpubsm3no Ha 25-30 % y BUNANKY eKClIepUMEHTIB
3 kpuctamamu CdTe i na 10-18 % — y punanxy CdTe:Cl
i CdTe:Se Binmosinuo. B obsacti remmeparyp 630 K in-
TeHcuBHiCTH BuaistenHsa atoMiB Cd y BakyyM HACTIIHKHT
BHCOKA, 0 3aBIAHH TOYHO BCTAHOBUTH BKJIA OMHOBIC-
Hoi nedpopmarii B 3araJbHOMY IIOTOI €MITOBAHAX aTOMIB
CTa€ HEKOPEKTHOM 3aJaYel0.

Bimowmo [5], o nominika cesieny BUSIBJISIE B KPUCTAIIY-
uiit rparni CdTe koMmeHCy 09y Iit0 1 Beme 10 OTpUMAHHS
HATIBIPOBIIHUKOBOTO KPUCTAJIA 31 CTAOLIHHIIIME eJIeK-
TPodI3UYHUMK BJIACTUBOCTSAMH B HMIMPOKOMY Iisia30H1
Temmeparyp. KpiMm 1boro, 301IbIIeHHs KOHIIEHTPAIIil Ba-
kamciit kagmio (V) noBurno BecTn 1o inrencudikarii
MPOIIECIB ACOISIII 3apsAmKeHnX 1eEeKTIB y JIErOBAHIX
KPHUCTAJIaX:

Ve + Cl, = [VaaClre] (1)

[VaaClre] ™ + Clh, — [V242CLE]°. (2)

Kowmmiexconi [V g Clre] ™ B 3a60poHeHiii 30Hi Bimmosinae
enepreruyanunii piseas F, + 0.15 eB, a fionizoBannii kom-
mwiekc gae abo miskuii pisens E. — 0.05 eB, abo pisenn,
IO MOTPAILISE B JI03BOJIEHY 30HY [6].

OckinbKu BakKyyMHUI TepMOBIANAJ MTPOBOMUIN IO
Temreparyp ~ 650 K i mpu npomy B mMac-cnekTporpami
He OyJIO BUSIBJIEHO XJIOPY, MOXKHA CTBEPIZKYBaTH, IO
TaKi acOIATH € TePMIIHO CTAOLTHLHUMMA.

HeobxinmHo TakoX ypaxoByBaTH, MO BUCOKOTEMIIEPA-
Typuuil Bigmas neropanux kpucraiis CdTe B mapax Cd
MMPUBOIUTH JI0 B3aEMOJil JOMINIKU 3 BJIACHUMH CTPYK-
TypHUME 1edEKTAME i yTBOpEHHs NeheKkTiB Tumy (Clrfef
Véd); (Sei—Vrre).

Hesenmukoi iHTEHCHBHOCTH, ajie IOCUTH Pi3Ke 30iTb-
menns emicii Cd B obsiacti mpyxuoi nedopmanii CdTe
MMOSICHIOEMO TTPOTMHOM CTAPUX TUCIOKAIIN, PyXOMi aapa
sakux BuHOCATH aromu Cd Ha moBepxHIO KpucTasis. [Tpu
Temneparypax > 450 K BigbyBaerhcst ix Tepmomecopb-
IIisl y BaKyyM.

ITpu 306iabMIEHH] YKMC/IA TEHEPOBAHUX Q—IUCJTOKAILI
PYHHYIOTHCSI XMapUHU TOYKOBUX Ta IJOMIMIKOBUX Ie-
dexTiB HaBkoJIO mucsokamiit. IIpu mpomy mucsokarii
BUBLIBHSIOTHCA, IXHA PYXJUBICTH 3HAYHO 3POCTAE, IO
TaKOXK TMPUBOONTH OO 30iJALITEHHST IHTEHCUBHOCTH eMicil
aTOMIB KaJIMilO.

Snauno Menty intencuBHicTh Mexamoewmicii Cd 3 kpn-
craniB CdTe:Cl, CdTe:Se moxkHA TOICHUTHU TaIbMyBAaH-
HAM PYXYy sfAOep IUCJIOKAIiil Ha Jeryio4YuX JIOMiIIKO-
Bux aromax Cl um Se. Kpim 1poro, y BUXimHUX Jierosa-
HUX KPHUCTAJIaX KOHIEHTPAIIis JUCJIOKAII € Ha TTOPSIIOK
MEHIIIOI0 B TOPIBHSAHHI 3 HeseroBannMu. MoxKHA cTBEp-
JKYBAaTHU, 10 OTPUMAaHI eKCIePpUMEHTAJIbHI Pe3yJbTaTu
I0Ope y3TOMKYIOTHCS 3 IUC/IOKAIITHIM MEXaHI3MOM Ma-
COTIEPEHOCY .

Bucsossoro mupy monsky mpodecopoBi HepHiBenb-
koro nepxkyHiBepcurery Casunbkomy A. B. ta mposin-
HOMY HayKOBOMY criBpobiTHnkoBi Bypadexy B. P. 3a ma-
HaHi eKCrepruMeHTaIhHI 3pasKil.
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CADMIUM MECHANOEMISSION FROM DOPED CADMIUM TELLURIDE CRYSTALS

B. Pavlyk
Lviv State University, Chair of Semiconductor Physics
50 Drahomanov Str., Lviv, UA-290005, Ukraine

The regularities of cadmium atoms emission from CdTe monocrystal surfaces which was stimulated by uniaxial
squeezing at steady temperature were studied. It was found that the sample deformations at 550 K cause an
increase in the Cd emission intensity. A sharp increase of atomic cadmium signal is observed at the initial stage of
the CdTe crystal squeezing. This is caused by a motion in the direction to the prior existing surface dislocations
at which nonstoichiometric cadmium is localized. The Se, Cl doping of the CdTe crystals causes the dislocation
concentration decrease and also the Cd deposition intensity decrease as compared with the nominally purified
crystals. The obtained experimental results are explained in terms of the dislocation masstransfer mechanism.
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