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1. Po3po6Kka TexHOoJ0rii BUpOOHHUIITBA MiAKIAN0K apCeHiNy Tajiio 171 BUPOGiB MiKpOEJIeKTPOHIKU

2. Development of technology for production of gallium arsenide substrates for microelectronic products

Pedepar:

1. Incepralist NpucBsY€Ha BUPIlIEHHIO aKTyalbHOI HAYKOBO-IIPAKTUYHOI IPO6JIeMU - MiJIBULLEHHIO SIKOCTI
nigxknanok GaAs msixoM PO3POOKU HOBOI TEXHOJIOTII BUTOTOBJIEHHS MiAKIaA0K, YIOCKOHAJIE€HHSI MaTeMaTUYHNX
MoJiesIed, YEOCKOHAJTIEHHS METOLVK, METOIIB i IPUCTPOIB HEPYIHIBHOIO KOHTPOJIIO SIKOCTI MiJKIIaI0K Y
[IPOMMCJIOBMX YMOBaX. 3a Pe3yJbTaTaMU MaTEMaTUYHOIO MOJEJIIOBAHHS YTOYHEHO JaHi PO 3HaYEHHs MEXaHIYHMX
BJIACTMBOCTE MifgKnafgoK GaAs y NOBiIbHUX KpUCTasorpadiyHuxX HalpsiMKax, BU3HAYE€HO BILJIMB BEJIMYMHU
3aJIMIIKOBUX HANIPY)XKEHb HA KOHCTAHTU NPYXHOCTI cll, c12, c44. BusHaueHi yMOBH, 3a IKUX 320€311€4y€EThCs
MexaHiuHa CTilikicTp migknanku GaAs Ipu BIUIMBI Ha Hei 3aJIMIIKOBUX HAIpyT. Y po6oTi po3pobieHo HUBKY
METOJMK, [IPUCTPOIB Ta YAOCKOHAJIIEHO METOIH, 30KpeMa: - METOJIMKA, NpUCTPii "TIongpoH - 4" Ta yIOCKOHAJIEHO
METO/, HEPYHIBHOTO KOHTPOJIIO 3aJIMIIKOBUX HANIPYKEHb Y MigKaankax GaAs; - merogyka, npuctpiii "TB-Iliciok 1"
Ta YAOCKOHAJIEHO METOJ, HEPYMHIBHOTO KOHTPOJIIO IYCTUHU IUCJIOKALN y minkiaankax GaAs; - METOIMKA, [IPUCTPIN

"AKIAIT - 1" Ta yI0CKOHaJIEHO METOJI, HEPYHHIBHOTO KOHTPOJIIO BilXUJIEHHS Bifl MJIOMUHHOCTI NifKknagok GaAs.



Po3po6s1eHO TPUCTPiil KOHTPOJIIO JiaMeTpa 3J1MBKa B IIPOLIECi HOTO POCTY, SIKUii 3a6€311e4ye TOUHICTh KOHTPOJIIO HE
MeHII + 1.5 MM. Lle 103BOJIMIIO 32 paxyHOK IOJIIMIIEeHHsS] pOOOTH CUCTEMU YIIPaBJliHHS BUPOILyBAaHHSIM 3MEHIINTH
piBeHb 3aJIMIIKOBUX HANPY>KeHb [0 3HaUeHHs MeHuI Hix 40 MIa ta ryctunu guciiokauii meHm Hix 1,3 x 105 cm-2.
3arporoHoBaHa TEXHOJIOTiSI BATOTOBJIEHHS MifKanok GaAs 3abe3neyunsa niiBUIIEeHHS SIKOCTi NiaKIanok GaAs,
30KpEMA, 3BMEHUIEHHS PiBHS 3a/IMIIKOBUX HANPy>XeHb Ha 10 %, 3MEHIIEeHHS WIiJIbHOCTI AUCIIOKaLin Ha 12 %,
3MEHIIEHHS BiIXUJIEHHS BiJl IJIOIIMHHOCTI MiIKIa40K HE MEHII HiXK Ha 20 % y NOPiBHSAHHI 3 iICHYI0YO0I0

TEXHOJIOTIEI0, 10 A03BOJISIE 30i/IbIIMTH BiICOTOK BUXOAY NPUIATHUX [IPUALiB Ha 5-7 %.

2. The dissertation is devoted to solving actual scientific-practical problem - improving the quality GaAs substrates
by developing new manufacturing technology substrates, improvement of mathematical models, improvement of
techniques, methods and devices of nondestructive control of substrates quality in industrial environments. Due to
results of mathematical modeling data on values of mechanical properties of GaAs substrates at random
crystallographic directions are specified. The influence of the magnitude of residual stresses in the elastic
constants cl1, c12, c44 is defined. The conditions which provide mechanical stability of GaAs substrate under the
influence of residual stresses on it are determined. A number of methods and devices are developed in the paper.
Also methods in terms of mass production are improved, including: - method, device "Polaron - 4"; method of
nondestructive testing of residual stresses in GaAs substrates is improved; - method, device "TV-Dislok 1"; method
of nondestructive testing dislocation density in GaAs substrates is improved; - method, device "AKIDP - 1"; method
of nondestructive testing of flatness deviation of GaAs substrates is improved. The control device of bar diameter
in the process of growth is developed. This device provides precision of control at least + 1.5 mm. It allowed
through better work of system of management of growth to reduce the level of residual stresses to a value less
than 40 MPa and dislocation density less than 1.3 x 105 cm-2. The proposed technology of substrates GaAs
producing ensured improving the quality substrates GaAs, in particular, reducing residual stresses level by 10 %,
reducing the dislocation density by 12 %, reducing the deviations from the flatness of substrates by at least 20 %
compared with the existing technology that can increase the output of suitable devices for 5-7 %.
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