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BJIMSAAHUE IVIOTHOCTHU YITAKOBKU I'NMTYBUHHOTI'O TOHKOI'O CJIOS SIxO1-x
HA UBMEHEHHUE CHEKTPAJIBHON 3ABUCUMOCTH ®OTO-3/IC
®pannkesny A. B., ®pannkesnyd H. B., MapTtunosnu B. A.

Benopycckuii nayuonanvhvli mexnuueckuil yHugepcumem
Mumnck, Pecnybnuxa benapyce

Aunnortamusi. Onna u3 texsosoruiit (TOPCON) 110 MpOM3BOACTBY CONHEYHBIX IEMEHTOB aKTHBHO Pa3BHBACMBbIX
Ha CErOAMSIIHMNA [CHb, 3TO CO3QaHHEC C THUIBHON CTOPOHBI COJHECYHOIO 3JIEMEHTa IaCCHBHPYIOIICTO
orpaxatomtero ciost SiOz. B cBOMX MpepIayIIMX HCCICIOBAHMSIX MBI H3y4Yald BO3MOXKHOCTH (hOPMUPOBAHHS
crpyktypsl Si\SixOy\Si B pe3ynbTaTe reTTepUpOBaHHUS KHCIOPO/Ia Ha CIIOE IPEABAPUTEILHO CO3MAHHbIX Te(PEKTOB.
IMony4eHHass CTPyKTypa MOXKET paboTaTh KaK OTPaKAIOLWIMH CJIOH B COJHEYHOM JIICMCHTE MPH YCIOBHU €€
OCBEILCHHS HE C JIMLECBOM, a C THUIBHON CTOpOHBI. Ilmactuubl Cz-Si N-THIIA MMILIAHTHPOBAIKMCH BOIOPOIOM
pasHBIMH 103aMH, oOpabateBamiichk B DC mmazme kuciopona npu T = 350 °C, u oxuranuce B Bakyyme mpu 7' =
700 °C. B pesynbTate hopmupoBanach octpoBkoBas cTpykrypa Si\SixOy\Si. Pa3mep ocTpoBKOB U MIIOTHOCTh HX
YIAKOBKH 3aBHCHT OT [I03bI MPEAUMIUIAHTHPOBAHHOTO BOAOPOAa W YCJIOBHIl IIa3MeHHOH o0pabotku. st
MOJIyYEHHBIX CTPYKTYP U3ydaliach CIIeKTpaibHast 3aBUCHMOCTh GoTo-2]C, mpH OCBeIIeHUH 00pa3IoB ¢ JHICBO
W THUIbHOW CTOpOHBI. [loiydeHHbIE pe3yNbTaThl MOKA3bIBAlOT 00 W3MEHEHHWH CIEKTPAJIBHOTO JHana3oHa B
KoTopoM peructpupyercs Goto-2/IC, B 3aBUCHMOCTH OT J03bI IIPESUMILIAHTHPOBAHHOTO BOAOPO/IA, T.€. pasMepa
U TUTOTHOCTH YIaKOBKH O0CTPOBKOB SixOy

Kumouesble ciioBa: poro-3/IC, octpoBkoBKoBas cTppykTypa SixOy.

INFLUENCE OF PACKING DENSITY OF A DEEP THIN LAYER OF SIxO1-x
ON THE CHANGE IN THE SPECTRAL DEPENDENCE OF PHOTO-EMF
Frantskevich A., Frantskevich N., Martinovich V.

Belarusian National Technical University
Minsk, Republic of Belarus

Annotation. One of the technologies for the production of solar cells actively developed today is the creation of
a reflective layer of SiO; on the back side of the solar cell. In our previous studies, we studied the possibility of
forming a Si\SixOy\Si structure as a result of oxygen gettering on a layer of pre-created defects. The resulting
structure can work as a reflective layer in a solar cell, provided that it is illuminated not from the front, but from
the back side. N-type Cz-Si wafers were implanted with hydrogen in different doses, processed in DC oxygen
plasma at T = 350 °C, and annealed in vacuum at 7 = 700 °C. As a result, an island structure of Si\SixO,\Si was
formed. The size of the islands and the density of their packing depend on the dose of pre-implanted hydrogen
and the conditions of plasma treatment. For the obtained structures, the spectral dependence of the photo-EMF
was studied when illuminating the samples from the front and back sides. The obtained results show a change in
the spectral range in which photo-EMF is registered, depending on the size and packing density of SixOy islands.
Keywords: photo-EMF, Si,Oy island structure.
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BBenenne. OquH u3 crioco6os ysenmdenns: KIT/]
COJIHEYHBIX DJIEMEHTOB, KOTOPBII B HACTOSIILIEE BPEMsI
HAa4YMHAET aKTHBHO HCIIOJI30BATHCSI B IPOMBIIIICHHOM
texHonoruu (TOPCON) mo ux mpoM3BOACTBY, 3TO CO-
3[]aHKE C THUTHHOM CTOPOHBI COJTHEYHOT'O HJIEMEHTA T1ac-
CHBHpYIOLIEro oTpaxaroero cios SiO,. Ha atot cioit
MPOM3BOJIUTCS HAITBUICHHE ATIOMHHHMS, 00ecIieunBaro-
LIEr0 3aJHUM KOHTAakT 3neMeHTa. B nanbHeiiniem, B
crosix Al u SiO;,, ¢ 1enbi0 BO3MOXKHOCTBIO cOopa 3a-
psina, Jla3epHbIM BBDKHTAHHEM IPOJIEIIBIBAIOTCS OKHA.
Tony4eHHasi CTpyKTypa IO3BOJISET PACUIUPUTH CIICK-
TpaJbHBIIA JIMana3oH B KOTOPOM IPOUCXOIHUT TeHepa-
ISl HOCHTENeHW 3apsijia, W II03BOJISIET YMEHBIIHTh
HarpeB COJIHEYHOTO AJIEMEHTa

B cBoux mpenpiayniux uccnepoBaHuax [1—4] msl
M3y4ad BO3MOXHOCTh (DOPMHUPOBAHHS OCTPOBKOBOM
ctpykrypbl Si\SixOy\Si mim Si\Six Ny\Si B pesysbrare
reTTepUPOBAHMS KUCIIOPOA WK a30Ta Ha CJIOE Mpe/-
BapUTEIbHO CO3/aHHBIX jedekroB. [lomyueHHas

CTPYKTYypa MOXeT paboTaTh KaK OTpakaloIIUi CIION
B COJIHEYHOM 3JIEMEHTE IIPH YCIOBHU €€ (OpMHUpPOBa-
HHS C THUILHOM CTOPOHBI TIJTACTUHBI.

Pucynok 1 — O6pa3 riryOHHHOTO OCTPOBKOBOTO CJIOS
nosy4eHHbii B COM B pexxnme MoBEpXHOCHO
MHIYLHPOBAHHOTO MOTEHIMaIa OT obpasua Si N-tumna
IPEBAPUTENBHO HMIUIAHTHPOBAHHOTO BOJOPOIOM
E =100 keV, D = 2-10% at,\cm?, o6padoTtannoro B DC
IU1a3Me KUCIopoa U oToxokeHHoro npu 700 °C
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Pucynok 2 — CrnextpanbHas 3aBucUMOCTh poto-2/1C
MOTy4YeHHas TP OCBEIIEHUH 00Pa3IoB C JIUIEBOH
ctpoHbl. Criektp 1 (4epHas TMHUS) — UCXOIHBII KPEeMHUIA,
creKTp 2 (CHHUS JUHUSA), OT 00pasma co copMUpOBaHHOM
OCTPOBKOBO# CTpYKTypoii SixOy mpeacTaBieHHO
Ha pucyHke 1
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Pucynok 3 — CriektpansHas 3aBucuMocth Gpoto-2/1C
HOJTy4eHHAs! IIPH OCBEIICHUU 00pa3LOB ¢ ThUIHOI
cTpoHbl. CnekTp | — HCXOAHBIN KPEMHHUH, CIIEKTp 2 OT
obpasna co choOpMHPOBAHHON OCTPOBKOBOW CTPYKTYpPOit
SixOy nmpencrasneHHoO Ha pucyHke 1

OkcnepumenT. Ilnactuaer Cz-Si N-tuma um-
IJIAHTUPOBAIMCH  BOJIOPOJIOM Pa3HBIMH  JI03aMH,
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obpadarsBamcs B DC mwiasme kucnopoaa mpu 1 = 350
°C, n omkuraiuce B Bakyyme nipu 7 = 700 °C. B pe-
3ynpTate (OpMHpOBaANIaCh OCTPOBKOBas CTPYKTypa
Si\SixOy\Si. Pazmep ocTpOBKOB 1 INIOTHOCTH UX yTia-
KOBKHM 3aBHCUT OT J03bl NPEAUMILIAHTUPOBAHHOTO
BOJIOPO/Ia U YCIIOBUH MIa3MeHHOM 06padoTku [1, 2].
O0pa3 rIIyOMHHOTO OCTPOBKOBOTO CJIOSI, TIOTYyYCHHBIN
B COM B pexxume SEBIV, npencrasien Ha pucyHnke 1.

JUTs TTOJTYYeHHBIX CTPYKTYp M3ydanach CIeKTpaIb-
Has 3aBHCHMOCTH (oTo-O/IC, mpu ocBemeHn: 0opas-
1IOB C JIMIIEBOH ¥ TBUIbHOM CTOPOHBL. CIieKTpanbHas 3a-
BHCHMOCTB JUIs 00pa3I0B UCXOAHOTO KPEMHHSL, ¥ € OCT-
poBKOBO# CcTpyKTypoit SixOy mpejicTaBIcHHON Ha
pHCYHKe 1, IpH OCBEILIEHUH JINIIEBOH CTOPOHBI — HA PH-
cyHke 2. CIeKTpbI OTy4YeHHBIE IPH OCBELIEHUH ThUIb-
HOI1 CTOPOHBI, IPE/ICTABIICHBI HA PHCYHKE 3.

3aknouenue. V3MepeHue CreKTpaJbHON 3aBU-
cumoctr (Hoto-2/]C npoBoauIOCk A1 00pa3IoB:

— HCXOJHOTO KPEMHHS;

— TpeIBapUTENFHO MMIUIAHTHPOBAHHBEIX BOJO-
poaom c sueprueit E = 100 keV u diroencom
D = (1-40)-10% at.\cm?;

— WMIUIAaHTHPOBAaHHBIX ¥ O00paOOTaHHBIX B
mnazMme kucnopoga npu 7= 250 u 350 °C;

— HMIUIAHTHPOBAHHBIX, 00pa0OTaHHBIX B ILIa3Me
KHCIOpoAa U oToxokeHHbIX Ipu 700 °C.

HOHy‘IeHHI)Ie PE3YJIbTAaThl MOKAa3bIBAlOT, YTO U3~
MEHEHHE CIEKTPAIBHOrO Auara3oHa B KOTOPOM pe-
ructpupyercst Gporo-2/1C, Habmomaercss TOIBKO ISt
00pa3s1ioB NPOILIE/IINX CIEAYIOIINe TEXHOIOTHIECKUE
9Tamnbl: UMIUIAHTALW, IIa3MeHHasi 00paboTKa, OTHKHT.
[pu aTom dopma criekrpa poto-3/C 3aBUCHT OT 1036
NPEAUMILIAHTUPOBAHHOTO BOJOPOJIA, T. €. OT paMepa U
[UIOTHOCTH YIAaKOBKH OCTPOBKOB SixOy.
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