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Temypun xaaMiro Ta HOro TBepIi pPO3UMHH IIHPOKO
BUKOPHCTOBYIOTbCS B OITHYHIH, ONTOEIEKTPOHHIN Ta
(hoTOENEeKTPOHHIH TEXHIll NPU BUTOTOBIICHHI MTPUIAMIB 1
MIAKIAI0K JUIS BHUPOIILYBAHHS CHITAKCIMHUX IIApiB
BY3bKOIIUTMHHIX HATTIBIPOBITHUKIB Cd,xHg,Te.
Onniero 3 mpoOiieM HIMPOKOrO 3acTOCYBAaHHS JaHOTO
Marepialry B HPOMHCIIOBOCTI € mpobiema (hopMyBaHHS
OMIYHMX KOHTAKTiB, $SIKa YAaCTKOBO BHPIIIYETHCS
CTBOPEHHSIM IIAKOHTAaKTHOI 007acTi 3 MiJBUIIEHOO
TYCTHHOIO CTPYKTYypHUX Aedekris [1].

IlepcriekTuBHUM METOJI0M HaIpaBJIEHO1
Moaudikamii KpUCTaNigYHOT CTPYKTYpH HAIIBIPOBIIHUKA
€ JIa3epHE ONMPOMIHCHHS, SKE BIAPI3HIETHCS JTOKAIBHICTIO
1 KOPOTKOIO TpUBAJICTIO Aii Ha MaTepian [2-5]. 3mMiHu B
peabHIli CTPYKTYpP1 KpUCTAJIA IiJ] BILTHBOM IMITYJIbCHOTO
JIA3€PHOTO  BHUIPOMIHIOBAHHS  TIOB’S3aHI  T'OJIOBHHM
YMHOM 3 BEJNMKMM TIpaJi€HTOM TeMIIepaTypH, IO
BUHHMKAa€E B TOHKOMY ITOBEPXHEBOMY IIapi, Ta BEJIHMKOIO
MIBUJIKICTIO KPHCTali3alii po3iaBy. B 3aie:xHOCTI Bix
ryctuau  eHeprii  ompominenns (0,3 + 16 Jx/cm’) B
CTPYKTYpi MOBEPXHEBOTO mapy KpHcTana
croctepiralotecss  3MiHE  [3,5]: 1l TOKpamieHHS B
pe3ynmpTaTi  TepMIiYHOI  penakcamii  MIKpOHAIpyT;
PO3BUTOK  MOMEPEAHbO  ICHYIOUMX  JIHIHHMX  Ta
KIacTepHUX Je]eKkTiB;, MpoIslaBka 1 Mociiayroda
peKpucTalti3allis BIOPSJKOBAHOI'O EMITaKCIIHOTO Iapy.

B pmamiii  pobGori mpencraBieHi  pe3yibTaTd
mocmimkennss  mapie CdZn,Te 1 Cdi_Mn,Te
YTBOPEHHMX  IPOIUIABJICHHSM  IOBEPXHI  KpHUCTaIiB
Ja3epHUM  BUIPOMiHIOBaHHsM. JlazepHy  0OpoOKy
NPOBOAMIM 3 METOI0 CTBOPEHHS  ITIJJKOHTaKTHHUX
obuacteit Uit popMyBaHHSI OMIYHMX KOHTAKTIB.

Jns mpoBeneHHsT JOCIHiIKeHb MeTonoM bpimkmena
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Oymu BupomieHi kpucramu Cd;_Zn,Te (0,01 <x<0,12) i
Cd;xMn,Te (0,02 < x £ 0,5). OcobnuBicTIO TBEepIUX
pozuunie Cd; Mn,Te € BHCOKa XiMi4Ha AKTHBHICTBH
MaHraHy B pO3IUIaBi, [0 MPU3BOIUTH 0 B3aEMOMIi mi€i
KOMIIOHCHTH 3 MartepiajioM KBaploBOi ammyiu. Tomy
BUPOILIYBaHHS [IUX KPUCTAIIB MPOBOJAMIM B CHELIAIbHUX
cKJI0rpadhiTOBUX KOHTCHHEpPaX.

B 3asexxHOCTI BiA  TEXHOJIOTIYHHX  PEXHUMIB
BHPOIIYBaHHS 1 CIIBBiJHOIICHHS KOMIIOHEHT, OJICpXKaHi
kpucramn  CdiMn,Te i Cd;Zn,Te wmamu p-Tun
npoBigHoCTi 1 muToMuit omip 10°< p < 107 Om cm.

3 BUPOLIEHNX KPHUCTAJIB BUPI3aIX 3pa3ku y BUIIIAIL
nmacthHOK  7x7x1 mM’.  Ix  moBepxHIO  MexaHiuHO
noriyBany 1 mojipyBanu  anMasHUMH [IacTaMH 3
MOCTYTIOBHUM 3MEHIIICHHAM PO3Mipy aOpa3WBHOTO 3epHA.
[opymennii map, omepkaHHI B TpoIleci MEXaHigHOI
00poOKM, 3HIMAaBCSA B TMONIPYHOYOMY TpaBHUKY. J[lo
BUOOpY CKJIaay MNOdipyrodoi cymimn Oyiau mpes’ siBieHi
HACTYITHI BUMOTHU: PIBHOMIpHE BHJIAJICHHS MOPYIIEHOTO
mapy Ta  MiHIManbHe ~ 3a0pyJHEHHS  MOBEPXHI.
BukopucraHHsi TIOJIPYIOUMX TPaBHUKIB SIKI MICTATh
Oixpomar Kauito abo OpoM NPU3BOJAUTH O 3a0pyIHEHHS
MIOBEPXHEBOTO Iapy CKIaJ0BUMM TpaBHUKa [6,7], 110
MOXE BIUIMHYTH Ha eJNEKTPUYHI XapaKTEPUCTUKHU
nizkoHTakTHOI obsacti. KpiM Toro, XimiuHe TpaBieHHS
moBepxHi 3paskiB  Cd; Zn,Te Tta Cd; Mn,Te B
OpOMMETAaHONIBHOMY  TPAaBHHKY  NPH3BOJUTH 1O
30arayeHHs [NPUIIOBEPXHEBOrO INapy KUCHEM Ha
rmbuny 13-15 HM, K 1 pu aHanmoriuHi# 06podmi CdTe
[8]. BuxopucraHHs TOpIBHSHO  BEJIMKOTO  4acy
TpaBneHHs (Oimpmme 20 C) BHKIMKAE MOPYIICHHS
TUIOLIIMHHOCTI TOBEepXHI Ta mosiBy penbedy. Haibinbin
SKiCHa TOBEpXHs Oyjia OTpUMaHa INPH BHUKOPUCTaHHI
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Puc. 1. Mopdouorist moepxHi kpuctana CdygsZngsTe
TICIIS JTa3epHOT0 OMPOMIHEHHS TYCTHHOO eHeprii

E =7 Jlx/em® (1 — enitakciitauii urap,

2 — MiKpoTpimuHH, 3 — MaTpuIl; X 260).

¢iHimHOT XiMiKO-MexaHi4HOI 00poOKH B TONIpyrOUiit
CyMillli KOJIOITHOTO PO3YMHY KPEMHE3EMY 3 IEPOKCHIOM
BONHIO 1 riinepuHOM. HasiBHICT B TpPaBHUKY
Mo iKOBAaHOTO OKCHUIY KPEMHIIO JIO3BOJISIE
OTPUMYBaTH TOBEPXHIO 3 MIHIMAJIBHO HOPYIIEHUM
mapoM, ockiibku SiO, — M’SIKHH yJIbTpaaUcCIepCHHUN
abpasuBHMII MaTepiam 1 e(EeKTHBHHI KOMIUIEKCO-
yTBOptoBau [7].

JlazepHy mpoIIaBKy IOBEPXHEBOrO IIapy 3pa3KiB
TIPOBOIHIIH 3a JOIIOMOT OO0 HOTY>KHOT'O
MOHOIMITYJIbCHOTO ONTHYHOTO TeHepaTopa Ha pyoOiHi
I'OP-100M (t = 1,2 mc, A = 0,694 MmKM, cymapHa eHepris
B immyneci 100 k). g Toro mod yHHKHYTH
OKHCHEHHSI IIOBEPXHI 3pa3KiB MiJ Yac MPOIUIAaBKU Ta
KpHcTaii3ailii, ONPOMIHEHHS TPOBOIWIM B 00’eMi
BaKyyMOBaHOMYy g0  THcky  10”Ttop.  3pasku
OITPOMIHIOBAIIN OJIMHOYHUMU IMITyJIbCaMU
PO3(OKYyCOBaHOrO IMydyKa Jla3epa B IHTEPBaIl T'yCTHHH
enepriii Bix 3 10 30 [ix/cm’.

Jns  Bu3HaueHHs ~ O0NAcTi  MOMIMHAHHS i
MIPOITYCKAaHHs JIa3€PHOTO BUIPOMIHIOBAHHS MarepialiB
PI3HHMX CKJIA/IiB, BUKOPUCTOBYBAIN 3aJIEKHOCTI HMIMPUHH
3a00pOHEHOI 30HM BiJl BMICTY IIMHKY Ta MaHrany [9,10].
BusnaueHo, 1m0 y BCiX IOCTIKYBaHUX CKIIaaX TBEPAUX
po3uuHiB, kpim Cd;Mn,Te (x > 0,17), moBxxuHa XBHIIi
pyOiHOBOTO Na3epa 3HAXOIUTHCS B 00JIACTI TOTIIMHAHHS.

Mopdororio moBepxHi, CKIaa 1 po3Moai XiMIiYHUX
enemenTiB B mapax Cd; Zn,Te i Cd;Mn,Te BuBuanu 3a
JOTIOMOT'0I0  PacTPOBOTO  €IEKTPOHHOTO  MIKPOCKOILY
PEM-100Y nocnimkeHHsIM y "BTOPUHHUX €JEKTpOHax"
Ta CKaHyBaHHSIM Y PEHTI€HIBCHKUX MPOMEHSIX.

300paxkeHHs XapakTepHOi MOP(OJIOTii OIIPOMIHEHUX
MIOBEPXOHb KPUCTANIB IpeacTasieHi Ha puc. 1-3. [licis
MIPOIJIaBKM TIOBEPXHI IMITyJIbCaMHM TYCTHHOIO €Heprii
E =7 Jlx/cM® yTBOpIOBaIHCH 3aKPHCTATi30BaHi 06MacTi 3
PI3KOI0 TpaHUIICI0 PO3AUTY 3 MaTpuIer. B pesymbrati
nepexpucTamizaiii mosepxHi Monokpucrainis Cd,Zn,Te
criocrepirajiocst yrBopeHHs mapy (1) 3 BOOpsAKOBaHOIO
CTPYKTYPOIO, XapakTepHOI Uil Jia3epHol emiTakcil
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Puc. 2. Mopdounoris nosepxai kpuctana CdyoMng;Te
ITICJIS JTa3epHOTO OMPOMIHEHHS TYCTHHOIO €Heprii
E = 17 Jlx/em® (x 250).

(puc. 1). MoHOKpHCTATIYHICTh IIAPIB MiATBEPAKYETHCS
HAsIBHICTIO Ha 1X NOBEPXHI KapTHH YiTKOTO CTYMIHYATOrO
KPHUCTAIIIYHOTO KOHTPACTY npu CKaHyBaHHI
CIIEKTPOHHIMH MPOMEHSIMHU.

B xpucranax Cd;Mn,Te npu 30i7bLICHH] TyCTHHU
eneprii B immymsci g0 Bemmummm 12+18 Jix/em® B
3aKpHCTANII30BaHOMY Ticist MIPOIUIaBKU mapi
CIOCTEPIraich MIKPOBKIIOUCHHS Apyroi dasu (puc. 2).
Ix ckman  BusHavanmM  JiHIHHMM  CKaHYBaHHAM
CNIEKTPOHHMM 30H/JOM B PEHTTCHIBCBKUX MPOMEHSIX
Lyite. BusiBeHO, 110 i€ BKITFOYCHHSI TEIYpY, YTBOPEHHS
SKAX MOYKHa MOSCHUTH 30iIHCHHSIM pO3IUIABY KaIMieM
32 paxyHOK HOro BHIIAPOBYBaHHSA TIIPH JIa3epHIiH
MPOIUIABI, K€  CIOCTEpirald MpH  JIA3CPHOMY
ompomineni CdTe [11]. B emitakciiHux miapax
Cd;Zn,Te i Cd; Mn,Te crocrepiranacs peryispHa
ciTKa MIKPOTPILIHH. Cucremu napanesbHuX
MIKpOTpIlMH Oy po3TaiioBani mij kyrom 120° oaHa
70 OmHOI. IX MOsABY MOKHA TOSCHUTH IIBHIKOKO
KpHUCTATI3aIli€l0 PO3IUIaBy Ha JePOPMOBAHIN Pi3KHM
TEIJIOBUM  TpajieHToM  oOmacti  kpuctana. [lpu
ONTHUMAIBHUX  EHEprisiX IMIyJIbCy  TpPILIMHU  HE
MOIIUPIOBAIIMCH 332 MEXi 00yacti onpoMineHHs (puc. 1,
puc. 2).

KapTuna kaHANIOBaHHS €IEKTPOHIB B CIITAKCITHOMY
mapi cmiBmajaisa 3 KapTUHOK KaHAIOBaHHSA Ha
MOHOKPHUCTANIIYHIA  TIAKIAANI  TBEPAUX  PO3YHHIB
Cd; . Mn,Te i Cd; Zn,Te. Lle cBix4uTh PO iJEHTHYHICTH
TUITY KPHCTAIYHOT IpaTKu MaTpHIi i
3aKpUCTANII30BaHOTO MIApY.

ToBimmHa 00acTi Ja3epHOT NPOIUIABKY BHU3HAYAIACS
MO MOIMEPEYHHUX CKOJIAX OMPOMIHEHHX 3paskiB (puc. 3).
Mopdosorist MOBEpXHi CKOJIy B 00J1aCTi MPOILIABICHOTO
mapy (1) Ta matpuni (2) BiANOBiIa€ MOHOKpPHCTaNIIUHIH
cTpyktypi. Ha rpanunmi posginy (3) nporuiaBieHoro
mapy i MaTpHIli MOHOKpHCTala YTBOPIOKOTHCS HepexinHi
obyacTi  emiTakCifHOTO  MIapy MAKIAaOKH, SKI
XapaKTepU3YIOThCSI HAsBHICTIO HANPy>KeHb Ta NE(EKTiB,
BUKIIMKAaHUX [I€I0 JIa3epHOTO iMIyJibcy. ToBIOIMHA
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Puc. 3. Tlonepeunwnii ckon 3pazka CdggsZngosTe

(1 — mponmaseHuit map, 2 — MaTpuLs, 3 — TPAHALA
PO3/IiTy HPOIUIABICHOTO APy 3 MATPHIICIO;

E = 6 Jlx/em?; (x 3500).

MIPOIIABJICHOTO MIapy CKiIafae 8-12 MKM.

CTpyKTypHa JOCKOHAJICTh IIApiB 3ajexana Bif
croco0y monepeqHboi 0OpOOKM MOBEPXHI MiAKIAIO0K.
Bigomo [8], mo mnpu MexaHiuHii 00poOui mOBepXHi
kpuctanie CdTe Tta #oro TBepAMX PO3YMHIB TIHOMHA
MOPYILEHOTO MIapy 3 BEJIMKOI T'YCTHHOIO JUCIIOKalil Ta
HAMpy>XeHb MOXKE JOCATaTH BEIWYMHH DIiBHOI 4-
KpaTHOMYy  po3Mipy  3epHa  abOpa3uBy. Bseneni
MEXaHIYHOIO O0OpOOKOI0 CTPYKTYpHI MHOPYIIEHHS IIpH
TEIUIOBOMY “‘ymapi” i dYac ONIPOMIiHEHHS MOXYTh
PO3BHBAaTHCh B TIIMOWHY 1 NPH3BOIUTH 10 YTBOPECHHS
TpimuH Ta iHmwmx Aedexris. HaiOIb JOCKOHAT IapH
Oyiu OTpuUMaHI Ha 3pa3kax Michs XIMiKO-MeXaHiuHOT
MOJIPOBKU B KOMITO3HIIISIX KOJIOIHOIO KPEMHE3EMY.

Jnsi omaBineHHS TNPO30PHX HA JIOBXKHMHI XBUWII
A=0,6094 mxkm  3paskiB (Cd;Mn,Te x2>0,17) Ha
TMMOBEPXHIO TepMi’{HI/IM HAIIWJICHHAM HAHOCHIIN l'IJ'IiBKy
Migi. Hammnenns wMigi wa migkimagkun  CdMn,Te
IIPOBOAWIOCH Ha BakyyMHOMY nocty BVYII-5 npu tucky
B poGoyoMy 06’emi ~ 107 Top. TemmepaTypa mmiaKIaKu
niarpumyBanack B Mexax 430-450 K. ToBmuHa miiBok
Migi ckmagana 0,5 + 1 mxm. OnpoMiHEHHS TIPOBOIMIIH 3i
CTOPOHU  HamWIeHOi IutiBkH  Mimi. [lornuHaHHS
JA3epPHOTO BHIIPOMIHIOBAaHHA BiIOyBaloCs B ILTIBII,
BUKIIMKAIOYA HATPIB 1 OIUIABJICHHS IPHUIIOBEPXHEBOTO
apy 3paska, IOYHHAIOYH 3 TYCTHHHM eHeprii 6 Jix/cM’.
Ipu rycruni emeprii E = 30 Jix/cm® croctepiranach

[1]

Puc. 4. Mopdornoris mosepxHi kpucrana Cd,.

Mn, Te 3 HAaHECEHOIO TUTIBKOIO MiJli TICIIS JIA3€PHOTO
. . 2

ornpomineHHs eHeprieto E =30 J[x/cm™ (x 2080).

4yiTka cTrymniHuara MopQoJoris TMOBEpXHI IUIIBKH 3
MEPEKPUCTAITI30BAHUM [IAPOM MOHOKpHCTaa (puc. 4).

st CTBOPCHHS OMIYHHX KOHTAKTIB 3
BUKOPHCTaHHSIM  CBDKEONpOMiHEHOI  oOmacti,  sK
MiKOHTAKTHOTO IIapy, MPOBOJWIACH MaiKa MiIHUX
eJIEKTPOJIB ABOMa criocobamu. B mepmomy Bunanky ix
MPUTIAIOBAHHS BUKOHYBAJIOCh YHCTHM iHIiEM
Oe3nocepeIHRO Ha OIUTABIICHI 00JIACTI 3 TUTiBKOO Mini. B
JIpYroMy — Ha OMpPOMiHEHY 00JacTh 3 BOJHOTO PO3YHHY
CuSOy ocamxyBany Mifb, 3 HACTYITHUM IPUTMAIOBAHHIM
eIeKTPOIiB KOHTAakTiB iHmiem. B 000x Bumagkax
BUKOpHCTOBYBaBcs (urtoc Ha ocHOBI ZnCl,.

OTpyMaHi TakMM YHHOM KOHTAKTHI CTPYKTYypH
XapaKTepu3yBaJMCsl  JIHIMHAMH  BOJIbT-aMIIEPHUMU
XapaKTEepPUCTUKAMH, HU3bKUM MEPEXiJHUM OIOpPOM Ta
BHUCOKOIO MeEXaHIYHOK MinHicTio. Omke, Ja3epHa
TEXHOJIOTisi MOke OyTH BHKOpHCTaHa JUIs CTBOPEHHS
OMIYHHUX KOHTAaKTiB O KpHUCTAJIiB TBEPANX PO3YMHIB
Cd;xMn,Te Tta Cd, Zn,Te p-Tuny mpPOBIAHOCTI B
[MIMPOKUX MEKAaX aTOMapHUX CKIAMiB Ta MHUTOMHX
OTIOpIB.

PoGora BukOHaHa mpH
mpoekty Nel440 HTLLY.
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The surface morphology and structure of melting layer of Cd,_,Zn,Te, Cd,.,Mn,Te solid solution irradiated by
ruby laser has been investigated by scanning electron microscope method. It has been shown the possibility of ohmic
contacts creation by laser melting of subcontact layer.
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