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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 47.33.33

Tema guceprauii:
1. ®i3uko-XiMiuHi IpoLlecy IPYU BUTOTOBJIEHH] BEIMKOrabapuTHUX (POTOEJIEKTPUYHUX [1€PEeTBOPIOBAYiB B yMOBaX

CepifiHOro BUPOOHULITBA

2. Physical-chemical processes during manufacturing of big-size solar cells under the conditions of batch
production

Pedepar:

1. Incepralist npucBsYeHa KOMIIJIEKCHOMY IOCJIiIP)KeHHIO Pi3NKO-TEeXHOJIOTIYHUX MPOLIECiB BUTOTOBJIEHHS
BeJINKOrabapuTHUX (POTOENIEKTPUYHUX NlepeTBopioBayis (PEIT) Ha 6a3i KpucTaniyHOro KPEMHil0 B yMOBax
cepiliHoro BUpo6HuULTBA. [IpoBeieHo JociakeHHs BIIMBY Ha edekTuBHicTb QEIL: 1) napameTpiB BUXiIHUX
KpEeMHi€BUX IIJIaCTUH; 2) IapaMeTPiB TEKCTYPOBaHOI IOBEPXHi (I0Ka3aHO BILJIUB [TApaMEeTpPiB TEKCTYPOBaHOI
IIOBEPXHI HE TiJIbKY Ha LiJIbHICTb CTPYMY KOPOTKOTO 3aMUKaHHS, a ¥ Ha nociinosHuii onip ®EIT); 3) pexxumis
(opMyBaHHS EMITEPHOTrO apy (BCTAaHOBJIEHI 3Ha4Hi BiIMiHHOCTI Bif kjacn4yHoi Teopii Dika Ta 3a1eXXHiCTh
napaMeTpiB IIapiB Bifj CTaHy MigrOTOBKYU IIOBEPXHi [1JIaCTUHMY, HaBeleHi PpEKOMeH 1aLii 010 pexkuMiB pOopMyBaHHS

eMiTepHOoro mapy); 4) ymos GopmyBaHHS 11iBKM ABII (17151 1OKpalneHHs CTaHy IPUIIOBEPXHEBOTO IIapy



3aMPONIOHOBAHO BUKOPUCTaHHS Mpoliecy 00pOOKM MJIACTHH B IJIa3Mi amMiaky, 110 iepeaye MpoLecy OCaIyKeHHS
HITpUAY KpEMHiI0, [J1s1 6i/IbII IJIMOOKOro HACUYeHHS KPEMHII0 aTOMaMU BOJHIO, 1110 TIOKpallye I1acKBallilo IIOBEPXHi
®EIN). HaBeneHo TeopeTUYHi Ta IPaKTU4Hi Pe3yJbTaTh AOCTiI)KEHHS MeXaHi3My (POpMyBaHHS i30TUIIHOTO
nepexojy. 3alpoNnoHOBaHi (Pi3MKO-TEeXHOJIOTIUHI IPoLlecH Ta 3acobu ix ontuMizauii no3sosannn orpumaTtu KKII nys
®EIT nnometo 155...243 cM.kB. Ha piBHi: 17,4% 1151 MmoHOKpemHieBux OEIT Ta 15,5% niig mynbtukpemHieBux ®EIT, mo

BiZI[IOBiia€ PiBHIO KpalUX CBITOBUX aHAJIOTIB.

2. Thesis is devoted to the complex study of the physical-technology processes of manufacturing the big-size solar
cells based on crystalline silicon under the conditions of batch production. The study of influence upon the solar
cells efficiency has been carried out which refers to: 1) output silicon wafers parameters; 2) textured surface
parameters (influence of the textured surface parameters not only upon the short circuit current density, but on
the series resistance of solar cells as well has been shown); modes of formation of emitter ball (substantial
differences from the classical Fik theory as well as dependence of balls parameters upon the wafer surface
treatment condition have been established, recommendations for emitter ball formation modes have been given);
4) ARC film formation conditions (for improvement of the near-surface ball conditions the usage of processing
wafers in the ammonia plasma has been proposed which improves passivation of the solar cells surface). The
theoretical and practical results of the isotype junction formation mechanism study have been demonstrated. The
proposed physics-technology processes and means of their optimization made it possible to obtain efficiency for
solar cells with size 155...243 cm.sq. at the level of 17,4% for monosilicon solar cells and 15,5% for multisilicon solar
cells which corresponds to the level of the best world analogues.
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