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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BY€HOI pagH (pa30Boi Creniaai30BaHOl BYEHOI paju). K 45.052.04

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KpemeHuyLbKMil HALIOHAIbHUIA YHiBEpCUTET iMeHi Muxaiina
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IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 47.09.29

Tema gucepranii:
1. BoCKOHaJIEHHS TEXHOJIOTI BUPOLLYBaHHS 3JIUTKIB HAIIiBi30JII0I0Y0T0 apCEHiy rasiio BEeJIMKOro IiaMeTpy

2. Improvement of technology of cultivation of semi-insulating GaAs bulks of large diameter

Pedepar:

1. luceprauisa npucBa4YeHa MUTaHHAM YL,0CKOHAJIEHHS TEXHOJIOTII BUPOIyBaHHS 3JIMTKIB HamiBi3oso4oro GaAs
BEJIMKOTO AiameTpy. BusHauyeHo, mo npu piameTtpi GaAs 100 MM MakCHUMasbHi 3HAYE€HHS I'YCTUHU I CIOKaLiN
JOCAraloTh He 6irbil Hixk 2,3*1075 cM”™(-2) i MaloTh OCTPiBLIEBUI XapaKTep. YIOCKOHAJIEHO METOYU PO3PaxyHKIB
II0J1iB TEPMOIIPY>KHUX HAIIPY>KEHb 117151 BUPOILYBAaHHS KPUCTAJIB B HAnIpPsIMKY (100), 3a ITaHUM METOZIOM PO3POOJIEHO
KOHCTPYKIIi10 TEIJIOBOTO BY3J1a, 110 LO3BOJISIE BUPOIYBaTM MOHOKPUCTAIM HaliBi3omow4doro GaAs, serosanoro Cr,
3 IYCTUHOIO fucyokauiit 1,15-2,3*10™5 cm™(-2). Po3po61eHo MeToAy BU3HaY€eHHsI OIITUYHOI OHOPiAHOCTI
HamniBizo1010490ro GaAs 3 pisHUMU €JIEKTPUYHUMU BJIACTUBOCTSIMU. 32 3aIIPOIIOHOBAHOI0 METOIUKOIO IIPOBEIEHI
IOCJIiIPKEHHS ONTUYHUX XapaKTepPUCTUK I1acTuH GaAs 3 opieHTaniero (100) i giamerpom 100 MM, sIKi mokazasnu

HaSBHICTb y IJIOIIMHI MJIACTUHU ONTUYHUX aHOMAJIN y BUTJIA JIOKAJIbHUX OCTPiBLiB. EKCIIepuMeHTaIbHO



IOCTiIpKeHa JUCyoKaliliHa CTPyKTypa MOHOKpUCTaiiB GaAs (niameTpom 10 100 MM), BUPOILIEHUX METOA0M
YoxpasbChKOTO, i BCTAaHOBJIEHO, 1[0 BUCOKOTEMIIepATyPHUI BiiTlaj MPU3BOIUTD 10 3HKEHHSI I'yCTUHU IMCJIOKALiN
B 1,2-1,3 pasnu.

2. Dissertation is devoted to improvement of cultivation technology of semi-insulating GaAs ingots of large
diameter. It was determined that when GaAs has a diameter of 100 mm, the maximum values of the dislocation
density achieve 2,3*10"5 cm”™(-2) and have insular character. The methods of calculation of thermal stress fields
for crystal growth in the direction of (100) are improved; according to these methods the design of thermal unit is
developed. Such methods allow to grow single crystalline bulk of semi-insulating GaAs, doped with Cr, with
dislocation density 1,15-2,3*10"5 cm™(-2) . The methods of determining the optical homogeneity of semi-
insulating GaAs with different electrical properties are worked out. According to proposed method the studying of
optical characteristics of GaAs wafer with (100) orientation and a diameter of 100 mm is conducted. The research
showed the presence of optical anomalies in the form of local islands in the plane of the wafer. The dislocation
structure of single crystalline bulk of GaAs (diameter 100 mm) grown by Czochralski method is experimentally
investigated, and it is found that high-temperature annealing results in a reduction of the dislocation density in the
1.2-1.3 times.
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