Qusuka ¥ TexHuka rnosynpoBoaHukoB, 2013, Tom 47, Beir. 12

MonyuyeHne n nccnegoBaHue p—n-CTPYKTYp C KpUCTanIn4ecKumm
BKJIIOMEHMAMU B o6nactn npocTpaHCTBeHHOro 3apaga

© B.C. KanuHosckuii, P.B. J1éuH, b.B. Mywrbii*Y, M.H. Musepos*, B.[. PymsaHues, B.M. AHapees

®uauko-texHunueckuin uHCTUTYT uM. A.®. Nodhdpe Poccuiickol akagemMmm Hayk,

194021 CankTt-lNeTepbypr, Poccus

* Hay4HO-TEXHONOrMYeCKuUii LIEHTP MUKPO3JIEKTPOHUKU 1 CYBMUKPOHHBIX reTepoCTpyKTyp Poccuiickoil akapemun Hayk,

194021 CankT-NeTepbypr, Poccus

(Monyyera 15 anpens 2013 r. lNpuHATta Kk nedatu 23 mas 2013 r.)

Hpeﬂnomeﬂa HOBasg MOJEJIb COCIUHUTEIIbHBIX 3JIEMEHTOB 1JI1 MOHOJIMTHBIX MHOT'OIIEPEXOIHBIX COJIHEYHBIX (I)OTO-

npeobpasosareseii Ha ocHose coemuuenmii A"BY, roe BMECTO TYHHEIBHBIX P

*t* —n"* -nepexonos mcnonmb3yoTes

p—n-nepexonpl ¢ KPUCTAUIMYECKMMH BKJIIOYEHHSIMA HMHOPOIHOTO IOJIYHPOBOJHHKOBOTO Marepuasja B oOJacTH
HPOCTPAHCTBEHHOIO 3apsna. VcciienoBaHusl IOKa3ajM, 4TO BBEJCHHME KPUCTAJUIMYECKUX BKJIOYCHHH B 00J1acTh
MPOCTPAHCTBEHHOTO 3apsifia P—N-Iepexosa B CTpyKType Ha ocHoBe GaSb mo3BosisieT obecreunTh MPOXOXKICHIE TOKa
~ 50 A/cM® TIpH 3HAYCHHAX OMHUYECKOTO CONPOTHBIICHNS Ha ypoBHE ~ 0.01 OM - cM?. TloNydeHHbIE XapaKTePHCTHKH
COCIMHHUTEJIBHBIX 3JIEMEHTOB € KPUCTAJUTMYCCKUMU BKJIIOUYCHHUSME JEMOHCTPUPYIOT BO3MOXHOCTb UX MCIOJIb30BaHUS
B MHOTOIICPEXOIHBIX COJIHEYHBIX JIEMEHTAX IIPH MPeoOpa30oBaHUM KOHIEHTPUPOBAHHOTO ONTHYECKOTO M3JIyYCHUSI.

1. BBepeHune

B mocnenHee Bpemsi HauGosiee BBICOKHME 3HAYCHHS (-
(GEKTUBHOCTH TPH MPeoOpa3sOBaHUM KOHICHTPUPOBAHHOTO
COJIHEYHOTO W3JIyYEeHUs] [TOCTUTHYTHl B TPEXIEPEXOMHBIX
conHeyHbIX (poTtonpeodpasosaressx (PI1) Ha ocHOBE Ma-
tepuanos A'BY. B takux ®I1 Tpu (OTOAKTHBHBIX P—nN-
repexoyia, 0Opa3oBaHHBIX CJIOSIMA C YMEPEHHBIM JIETHPOBA-
HHEM, COCIUHSIIOTCS MTOCIICOBATEIBHO IBYMsI TYHHEJIbHBIMU
ptt—n**-nepexomamu, 0Gpa3sOBaHHBIMH CJIOSMH C TIPEIESTb-
HO BBICOKMMH ypoBHsimu JierupoBanust [1,2]. Tpu yBesmye-
HUM KPATHOCTH KOHIICHTPHPOBAHHMS COJTHEYHOTO M3JTyYCHHUSI
TCHEPUPYEMBIii (DOTOTOK MOMKET MPEBBICHTH MHUKOBBIA TOK
TYHHEJIBHBIX MEPEXOJIOB, YTO BENET K YBEIMYEHHIO COIPO-
THBJICHHSI BCEH CTPYKTYPHI W MajieHHIO S(PQPEKTUBHOCTH
¢doTompeobpaszoBanus [3].

BO3MOXHBIM MyT€M pEUICHHs MPOOIIEMBI COCIUHHUTEb
HBIX BJICMCHTOB SIBJISICTCS BBEICHHC MACCHBa KPUCTAJLIH-
YECKMX BKJIIOYCHHH B OOJIACTH MPOCTPAHCTBEHHOTO 3apsiia
(OIT3) TyHHenpHbX PTt—n**-mepexonos mbo mpocto co-
3[@HUE CJIOS M3 MACCHBA KPHUCTAJUIOB MEKIY COCETHUMH (o-
TOAKTHBHBIME P—N-IIEPEXOIaMU B MOHOJIUTHBIX (POTOIPEOD-
pasosaressx [1]. B mepBoM citydae BOSMOXKHO CHU3HTB TIpe-
JIEJIBHO BBICOKHE YpOBHH JierupoBanust p™t- m n™t-cioes
B TYHHEJIBHBIX TIEPEXONaX M TeM OCJIA0UTh BIIHSIHHE pas-
MBIBaHHUsI MTPOQUIIS JICTHPOBAHUS TYHHEIBHBIX ICPEXOMIOB,
BbI3BaHHOE MU (y3ueil 3JIEKTPUICCKH aKTUBHBIX [TPHMECEHt
B MpoLecce MOCIEAYNIEro pocTa CTpyKTypbl. Bo BTOpOM
Cllydae MOYKHO TOJIHOCTBIO HCKJIIOYUTH TYHHEJIBHBIC Tepe-
XOIbl M 00€ECTIEYUTh MEXAHU3M OMHYECKOTO TOKOIPOXOMKIIE-
HUSI TI0 KaHAJIaM HPOBOIMMOCTH B CJIO€ KPUCTAJUIHYECKHUX
pmodennit B OI13 p—n-mepexoma. B pabore [4] Gpumn
HPEIIPUHSTHL [IEPBBIE UCCIIENOBAHUS CBOMCTB TYHHEJIBHBIX
n ¢QoroBonpramyeckux pP—n-nepexonoB B GaSb, B OII3
KOTOPBbIX OBUTM BBEICHBl KPUCTAUIMYECCKUC Si-BKIIOYCHHUSL
AHa/IM3 TEMHOBBIX BOJIT-aMIICPHBIX XaPaKTEPHUCTHK MOKa-
3aJ1 CYLIECTBEHHOC CHMKCHHE OMHYECKHX IOTEPb B TaKUX

CTPYKTypax.
9 E-mail: pushnyi@vpegroup.ioffe.ru

B Hacrosme#t paboTe NpencTaBjieHBl [JaHHbIE O TeX-
HOJIOTMYECKMX PEeKUMaX BbIPAIIMBAHUSA COCIUHHUTEIbHBIX
MEPEXOIOB M PE3YJIbTAThl MCCIICHOBAHMN (OTOSJICKTpHYC-
CKHX ITapaMeTpOB HOJIyYeHHBIX CTPYKTYp. Kpucrammyueckne
OOBEKTH M3 KpeMHHS (OPMHUPOBAIACH B OOJIACTH TIPO-
CTPAHCTBEHHOTO 3apsiia Kak TYHHEJbHBX PTt—nt*-) tak
U pP—N-mepexonoB (C MCHBUIMM YPOBHEM JIETMPOBAHMS) HA
ocHoBe GaSb.

2. TexHonorusa BblpaliMBaHUS CTPYKTYp

B kadecTBe MopmesbHOrO P—n-miepexona ObUT BHIOpaH
niepexont B GaSb. ®oTodyBCTBUTEIbHBIE TPUOOPH HA OCHOBE
GaSb u ero TBepAbIX PacTBOPOB HPEACTABJAIOT OIpere-
JICHHBII MHTEepec He TOJbKO MJI NMpeoOpa3soBaHUs [UIMH-
HOBOJIHOBOW YaCTH COJIHEYHOrO M3JIyYcHHsi [5|, HO W mpH
paspabotke ®II c ucnonp3oBaHMEM APYTUX MaTepHajioB
AIIBVI " AIIIBV [6]

MarepuaJt 11 cO3IaHusI KaHAJIOB ITPOBOAUMOCTH B 00JI1a-
CTH 0OBEMHOTO 3apsifia JOJDKEH YAOBJICTBOPSITH CIICTYIOMIAM
YCIIOBHSIM:

1) craboe HOIJIOIICHNE ONTHYECKOrO M3JIyYeHHUs, Ipeod-
pasyeMoe HIKeJIexaIluMy, Oosiee Y3KO30HHBIMU KacKagaMu;

2) maTtepHaJl KPHCTaJJIOB HE JOJDKCH OOpa30BHIBATh Ha
IpaHuLie P—N-NIEPEeXooB CIUIOIIHOIO CJIOf, a TOJBKO OT-
IeJIbHBIe KPUCTAJUTBL ¢ pa3MepaMy OoJIblle TOJIIHMHBI 00-
JlacTi 00BEMHOTO 3apsifa.

Ha GaSb (oToakTHBHBIX P—N-IEPEXOIOB ITHM YCJIO-
BUSIM YHOBJIeTBOpsieT kKpeMHH. OH mMeeT OOJpIIyIO, YeM
AQHTUMOHWJ TaJUTis, [UPUHY 3alpeIeHHO! 30HBI U, CJIENO-
BaTeJIbHO, cj1aboe IOIVIOMEeHNe cBeTa B 00JsacTH (OTOUYB-
CTBUTEJIBHOCTU aHTMMOHHAA IaJUIUL.

Bce ctpyktypel B GaSb 6butH MOJSTy4eHBl METOIOM ra3o-
(a3HOU SMHUTAKCUH M3 METAJUIOOPTaHMYCCKHX COCTUHECHHI
Ha ycranoBke AIX-200, paboTaromnieii mpu HOHWKEHHOM JIaB-
sernu. B xavectBe mcrounnkoB Ga m Sb mcnosp30Bamch
tpumaTwirauiit (TEGa) u tpumermincypsma (TMSb), a B
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Puc. 1. CxemaTtnyeckue W300paKeHUsSI HCCIICNOBAHHBIX CTPYKTYp: @ — P—N-Iepexon, BhipamenHeii Ha nN-GaSb(Te) mnomsoxke;
b — p—n-mepexon ¢ N-6a30ii, COeNMHEHHBI TyHHeNbHBIM P' " —ntT-mepexomom ¢ p-GaSb(Ge) mommoxkkoii; ¢ — pP—nN-mepexon,
COeMMHEHHBI ¢ MOmIOKKONH P-GaSb(Ge) TyHHENBHBIM MEPEXOIOM C KPHCTAUIMYECKMMHU BKOYeHusiMi Kpemuwsi B OIN3; d — p—n-
NIepexoll, COCOUHEHHBIN ¢ MofuIokKoil P-GaSb(Ge) cioeM ¢ MacCHBOM KPHUCTAJUIMYECKUX BKJIIOYSHHIT KPEMHUSL.
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Pwuc. 2. [lanHble, NOJIy4eHHBIC C IOMOLIBIO ATOMHO-CHJIOBOTO MUKPOCKOMNA: @ — Si-KpUCTaJUIBL, (JOPMHUpPYEMBIC Ha TOBEPXHOCTH MOMIONKKU
n-GasSb(Te) (100), mpu Tp = 600°C 3a t, = 30 MuH, b — CTaTUCTHKA JIMHEHHBIX Pa3MepoB 110 BHICOTE U IIMPHHE Si-KPHCTaJUIOB.

KayeCTBE HCTOYHHKOB JICTHPYIOLIMX IpUMeceil — CuilaH
(SiH4) u mmatmwrrertyp (DETe). Temmeparypa pocta co-
crasiisia 600°C, nasyienne B peaktope 100mbap. B ka-
YecTBE MOMJIONKEK HCIOJb3oBayMCh miactuHbl N-GaSb(Te)
(100) ¢ xoHuenTparuei s1exkrporos (1—5) - 1017 em—3 ym-
60 mwiactuasr p-GaSb(Ge) (100) ¢ KoHIEHTpamued IHIPOK
(1.0-3) - 10" cm 2.

Ha puc. 1 npencraBiieHsl THIIB HCCIICIOBAHHBIX CTPYKTYP.
Bce cTpykTypbl ObLIM BBHIPAIICHB B OMUHAKOBBIX YCJIOBHSIX.

CTpyKTypa COCIVHHTEIBHBEIX MEPEXO0B BKIIIOYAsa SIH-
TakCHaIBbHBIN citoit N-GaSb ¢ KoHIEHTpamued JOHOPOB B

muanaszone (1—5) - 10" cm™3 tommmnoit 0.8—1.0MkM, a
Takxke ciioii P-GaSb ¢ KoHIIEHTpaIei akIenTopoB B AHaria-
3one (1—6) - 1018 cM™3 Tosmunoit 0.8—1.0 Mkm. Tommuua
cios Si-Bkimouennit B OI13 p—n-nepexonoB cOOTBETCTBOBA-
na rommmuae OI13. KoHTposbHble 00pasipl CTPYKTYp ¢ Ofu-
HOYHBIM ()OTOAKTHBHBIM P—I-IIEPEXOIOM BBHIPALIMBAINCH
Ha nomiokke N-GaSb (100). Crpykrypa ¢oTOaKTHBHOTO
p—nN-epexona cocTosiia U3 MUTAKCHAIIBHEIX c1oeB N-GaSb
(xoHuenTpamus noHopos 1.5 - 1017 em—3, Tommuna 1.5 Mxm)
u p-GaSb (komuenrpamus akuentopos (7—9) - 1017 em3,
tosmHa 1.5 MKMm).

®usnka 1 TeEXHUKa NonynpoBogHUKoB, 2013, Tom 47, Bbin. 12
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[Ipu cosmannm paccMaTpUBAEMbIX CTPYKTYpP BayKHBIM SIB-
JIieTCSl COXpaHeHUe KaueCTBEHHBIX XapaKTepHCTHK (OTOaK-
TUBHBIX IIEPEXOIOB, BBIPAILCHHBIX ITOBEPX CJIOEB, COHEpIKa-
IUX KPUCTAJUINYECKUe BKIIIOYeHHs Si.

Hns anamisa pasmepoB U (Gopmbl Si-BKIIOYEHUI OBLIH
BBITIOJTHEHBl TEXHOJIOTMYECCKUE OKCICPHUMEHTH IO POCTY
KpuctayuioB Si Ha moBepxHocTH N-GaSb mopmmoxek. Us-
MeHsIsT BpeMsl BBIICPIKKH SIHATAKCHAIBHOM CTPYKTYPBHI IO
IIOTOKOM CHJIaHa, 0Ka3aJloCh BO3MOKHBIM U3MEHSATH pasMep
Si-BximoueHuii, obecrneunBas HHU3KHE OMHYECKHE MOTEepH
B COCMHUTENIBHBIX P—N-niepexoax. ONTUMAaTIbHBIMH IS
HCCTICIOBaHMI ObUIM BBIOpPAHBI CJICAYIOIIUC YCJIOBUS PO-
cTa KpHCTaJUIoB: Temnepatypa Tp = 600°C, Bpemsi pocra
tp = 30 Mun.

Ha puc. 2 npusenena ¢ortorpadus u CTaTUCTHICCKUE TaH-
Hele 11 Si-kpuctaiioB B OI13, mosrydeHHBIE C MOMOIIBIO
ATOMHO-CHJIOBOTO MHKPOCKOMNa. V3 NpUBENEHHBIX MaHHBIX
BHUIIHO, YTO IIPY BBIOPaHHBIX YCJIOBUAX POCTa (POPMUPYIOTCSH
Si-kpucTaiuiel ¢ pasmepamu 1—5uM o Beicote u 10—70 HM
10 IIMPHUHE.

3. Pesynbrartbl nccnepgoBaHui
BOJNIbT-aMMNEpPHbIX XapaKTepucTuk

M3mepennsi TeMHOBBIX BOJIBT-aMIIEPHBIX XapaKTEPUCTUK
(BAX) mpoBOAWITHCH IIPU KOMHATHOM TeMIlepatype B Ha-
nmasoHe IIoTHOCTel Toka 1078—10% A/em?. IlepBonavasp-
HOo Opumn m3Mepennl BAX crpykryp GaSb, BblpamieHHbIX
Ha N-IOIIOKKE W MONCHPYIOIHX COCTUHHUTENIbHBIE P—N-
Mepexobl pasimiHbX TUNoB: Pt —nt*-ryHHenbHbIA 1ME-
pexom; pt—ntT-mepexon ¢ Si-kpucrasuiamu B OII3; co-
eIUHUTEIbHBIN P—n-niepexon ¢ Si-kpuctamiamu B OIT3.
N3 rpadukoB, mpencTaBieHHBIX Ha pHC. 3, BUOHO, YTO B
p—n-nepexofax ¢ KpUCTA/UIMYECKMMH BKIIOYEHUSMH OTCYT-
CTBYeT MOTEHIWaIbHBIA Oapbep, nx BAX momobna omm-

50
45
40
35
30
25
20
15
10

5

J, A/em?

fececac
| | - 1

O L 1 L L 1 L 1 L 1 L 1 L 1 L
0 01 02 03 04 05 06 0.7 0.8 09 1.0

Uv
Puc. 3. TemHOBBHIC BOJIBT-aMIIEPHBIC XapaKTEPUCTUKU CTPYKTYp
GaSb: I — p'"—n't-rynnenmbubit mepexom; 2 — ptt—ntt-
niepexof, B OI13 kotoporo nomemens! Si-kpucTayuisl; 3 — coenu-
HHUTEJIBbHBI P—N-riepexon ¢ Si-kpuctauiamu B OI13.

®Dusnka 1 TeEXHUKa NonynpoBogHUKoB, 2013, Tom 47, Bbin. 12

1ok ]
.
z [ 2 ]
= | 3 |
.g - J
So0s) ]
g
E F i
g | |
=
&

||||||||||||||||||||||||||||||||||\ﬂlll

0
400 600 800 1000 1200 1400 1600 18002000
Wavelength, nm

Puc. 4. Buemmnwuit xBaHTOBbIH BbIXOX GaSb (OTOAKTHBHBIX
p—n-nepexonoB: | — P—N-Iepexol BBIPALIMBAICS HA IOJUIONKKE
n-GaSb (100); 2 — p—n-mepexox ¢ 6a3’oBBIM N-CI0EM, COCHU-
HEHHBIM ¢ momiokkoit P-GaSb (100) tynuembubiM ptt—nt-
epexofom; 3 — p—n-nepexof ¢ 6asoBbIM N-CII0EM, COCTMHEHHBIM
¢ nomtoxkkoit p-GaSb (100) Tuma cioeM ¢ Si-KpUCTa/UTMYECKHMI
BKJIIOYCHHUSIMH.
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Puc. 5. TIpsimbie BetBH TemHOBBIX BAX wmccrenoBanHbix GaSb
crpykryp: 1 u 1’ — sxcnepumentanbias BAX nu BAX kak pe3yiib-
TaT pacueTHOi moaroHku npu Rs = 0 w1 ¢oroaktuBHOro GaSb
p—n-nepexona ¢ N-6a30BBIM CJI0EM, BBEIPAICHHBIM Ha IOJUIOXKKE
n-GaSb; 2 u 2’ — 10 ke B citydae N-6a30BOI0 CJI05I, COCIUHEHHOTO
¢ momoxkoii wepes p't—n""-rynnenpHBl mepexom; 3 w 3 —
TO Xe B ciy4ae N-0a30BOro CJI0s, COCAMHEHHOIO C HOMJIONKKOMH
4yepe3 p—n-epexoxn ¢ Si-kpucraimiamu B OI13.

4ecKoMy CONpPOTHBJIEHHIO ¢ Rg < 15MOM - cM? BIIOTH 110

IUIOTHOCTEH ToKa ~ 50 A/em?. OOBIYHbII GaSb-TyHHeNbHBI
Mepexol B 3TUX YCJIOBUAX MMeJI MUKOBBIN TOK ~ 13 Alem®.
Ha puc. 4 nmpuBeneHsl cieKTpasIbHbIe XapaKTepUCTUKH (o-
TOYYBCTBHTEJIbHOCTH CTPYKTYp ¢ P—n-mepexonom. Bumso,
YTO CIIEKTPAJIbHBIC XapaKTEPUCTUKH HCCIICIOBAHHBIX CTPYK-
TYp OTJIMYAIOTCH APYr OT Apyra JIMIIb B JJTAHHOBOJTHOBOI
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o0J1acTy, T7Ie HECKOJIBKO OOJIbIIast YyBCTBUTEIIBHOCTD 00pa3-
I10B, BBIPALICHHBIX Ha N-MIOMJIOKKE, OObACHAETCH TeM, YTO
coOupaHue HOCHUTEJICH WICT HE TOJBKO M3 CPAaBHUTEIBHO
TOHKOIl N-0a3bl, HO U U3 MOMJIOKKU. COBMajfieHue KpPUBBIX
B OCTAJIBHBIX YYaCTKaX CIEKTpPa ITOKA3bIBACT, YTO NC(HEKTH,
BO3HHUKAIOIME NPU PocTe (POTOAKTUBHON P—N-CTPYKTYpPHI
Ha cjoe u3 Si-kpuctawioB (kpuBas 3), B 3HAYMTEIILHOM
CTENICHN CKOMIICHCHPOBAHBL, W MX BJIASHHAE Ha CIICKTPAJIb-
HbIe XapaKTEePUCTUKH HapalyuBaeMoro ()OTOaKTUBHOTO P—N-
nepexosia MPaKTHICCKA OTCYTCTBYET.

Ha puc. 5 B nomynorapupmMuueckoM Macrabe noka3aHsl
npsiMble BETBH TeMHOBBIX BAX CTpyKTyp, aHaJIOTHMYHBIX
HPHUBEICHHBIM Ha pHC. 4 (HOMepa 0003HAYCHHsST KPHBBIX Ha
puc. 4 u 5 coBmagaor). Bo Bcex MCCIICMOBAaHHBIX CTPYKTY-
pax MOXXHO Pa3JIMYATh TPH MEXaHM3Ma TOKOIPOXOKICHHUST:
TYHHEJIbHO-JIOBYIICYHBI (M30BITOYHBIA) C JHOTHBIM KO3(-
¢umeHToM A > 2 U IPeIIKCIIOHCHIMAIBHEIM MHOYKUTEIIEM
nopsmka Jor = (2- 1074—2.8 - 1073) A/em?; pexomGuHar-
oumbiii ¢ A=2u Jor = (4-1075-4.5.107%) AJem?; mud-
dysuommbii c A= 11 Jog = (3.6 - 1077—4.4 - 1077) Alem™.
IIpaxkTrdecku nosHOE COBIAfCHUE KPUBBIX 2 U 3 U OIM3KHe
3HAYCHHS MPEIIKCIIOHCHIMAIBHBIX MHOXUTeNned Jor 1 Jog
14 ,,peKOMOMHAIIMOHHOT0 U ,,ii((Py3MOHHOI0“ y4acTKOB
BAX wucciteoBaHHBIX CTPYKTYP YKa3bIBaIOT Ha TO, YTO BBE-
IEHHEe COCIMHHUTEIBHOrO 3JIEMEHTa ¢ Si-KpUCTATMYECKUMU
BKJIIOYCHUSIMA HE MPUBOIMT K CYHICCTBEHHOMY YXYHILICHHIO
KavyecTBa MaTepuasia B BepxHeM ¢oToakTuBHOM GaSb p—n-
nepexoze.

4. 3akniouyeHue

B pesysnbpraTe NpPOBENEHHBIX HCCIIENOBaHUI IPOAEMOH-
CTPUPOBAH HOBBI THI COCTMHHUTEIBHBIX SJIEMEHTOB, MpPHU-
MEHHUMBIH 1J11 MOHOJIUTHBIX MHOTOIIEPEXOIHBIX COTHEYHBIX
2JIEMEHTOB H  (hoTonpeodpa3oBaTesieii MOIHOIO ONTHYe-
CKOro u3jaydeHuss Ha ocHose coemunenuit ABY. Jlannoe
TEXHOJIOTHYECKOE PEIICHNE 3aINUIIeHO maTteHToM PD [7).

B smurakcuanbHBIX CTPYKTypax Ha ocHoBe (GaSb, mosry-
4yeHHbIX MeTonoM MOCVD, BMecTo TyHHEbHBIX P —nt-
MIePEeXONOB MCIOJIb30BAaH COCIMHUTEIIbHBIA 3JIEMEHT B BHJIE
p—n-nepexona ¢ KPUCTAJUIMYECKUMU BKJIIOYEHUAMH B 00J1a-
CTH MIPOCTPaHCTBEHHOr'O 3apsiia.

Ilokaszano, uro BBemeHue Si-kpuctayuioB B OII3 GaSb
P—nN-NIepeXoioB TIO3BOJIIET MCKIIIOYATh HEraTHBHOE BJIUS-
HHC TIMKOBOTO TOKA COCIMHHUTENIBHBIX TYHHEJIBHBIX HEepeXo-
JIOB 70 TIIOTHOCTEH ToKa mopsaaka 50 A/cM? u obecrednTh
HHU3KOE€ OMHYECKOE COIPOTHBJICHHE BCTPEYHO-BKIIIOUCHHBIX

NapasUTHBIX P—N-TepexoioB Ha ypoBHe ~ 0.01 OM - cMm?.

ABTOpHI BeIpaxaloT bsarogapHocts ['B. UnbmenkoBy 3a
nosie3nble oocyxknennss 1 H.X. TumommHo#t 3a moMonip B
U3MEPEHUAX.

Pabora BBIIOJIHEHA MTPU YaCTHYHOM IMOIICPHKKE TOCKOHT-
pakta Ne 14.516.11.0011 Munucrepcta oOpa3oBaHUs U
Hayku u npoexkta OHTU PAH 2012—-2013 .
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Abstract In the work, a new model of connecting elements for
multi-junction solar cells based on III-V compounds has been
proposed, according to which, instead of tunneling p*t—n**-
junctions, connecting elements with crystalline inclusions of an
foreign semiconductor material in the space charge region are
used. The investigations carried out have shown that introduction
of crystalline inclusions into space charge region of the p—n-
junctions allows flowing the high current densities ~ 50 A/cm?
at ohmic losses corresponding to about 0.01 Ohm - cm?. The mea-
sured characteristics of the connecting elements with crystalline
inclusions in the space charge region demonstrate the prospects
and the feasibility of their use in multi-junction solar cells for
conversion of the concentrated light.
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