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1. Po3po6ka MeTo/1iB Ta 06J1afHaHHS JJ1s1 KOHTPOJIIO CTPYKTYPHO-T€OMETPUYHOI JOCKOHAJIOCTI IJIACTUH apCEHiny

rajiio

2. Development of methods and equipment for control of structural and geometrical perfection of gallium arsenide
wafers

Pedepar:

1. Incepraliiio IpUCBSIYEHO MUTAHHSIM CTBOPEHHSI METOIB Ta 00JIaIHAHHS /1711 KOHTPOJIIO CTPYKTYpHO-
reOMETPUYHOI TOCKOHAJOCTI MytacThH GaAs. Po3po6eHo MeTog, i yCTaHOBKY "MUKPOH-1" 1711 KOHTPOJIIO CKJIAIHUX
dopm nedopmaniii minactrH GaAs i3 3acToCyBaHHSIM MeTOAY iHTepepeHLii Ta BiZleocucTeMH, 110 LO3BOJINIIO
3MEHIIMTU MTOXMOKY Ta aBTOMATHU3yBaTU MTPOLIEC BUMIPIOBaHb. Briepiue nokasaHo, mo miactrHa GaAs B IJIOIMHI
(100) € 6inbm >KOPCTKOK 1O HANpsIMKY <011> <001> i B nopiBHsIHHI 3 HanpsiMKOM <010>, yepe3s [itodi B [1JIaCTHHI
rOJIOBHI Hallpy>KEHHS, a TAKOXX BHACJIIIOK HaJ3BUYaliHO Masoro koedilieHTta [lyaccoHa. BusnaueHo, mo po3nofin

BHYTPIILIHIX HaNIpy>KeHb y HaIiBi3001040My GaAs, IKUI 3aCTOCOBYETHC 1711 BUTOTOBJIEHHS OIITUYHUX JIiH3, Ma€



OCTPiBLIEBUI XapaKTep, PO3NOLiIsIeTbCs B KpucTasorpadiynux HanpsiMkax [001] i [010]. BctaHOBIIEHO, WO A1
nnactuH GaAs, opieHToBaHux y miomyHi (100), 5KOpCTKICTb [JIaCTUHY BU3HAYA€EThCs MoayieM HOHra i
koediuientom Iyaccona. 1li nnactruHy B HanpsiMKy [001] MaroTh KOPCTKICTb Ha 26 % HIDKYe, HiX y Hanpsamky [011].
TaxkuM 4MHOM, aHI30TPOIisl IPY>KHUX BJIACTUBOCTEN BIJIMBAE HA BEJIMUMHY 1 aHI30TPOIII0 BUTMHY. BCTaHOBIIEHO,
10 pu 06po61i mnacTuH GaAs BEJIMKOTro JiameTpy 3 opieHTalielo (100) BUHMKae CKIQIHUI BUTHH, €MIOPU SIKOTO
MaloTh eKCTPEMYMU B OJHOMY 3 KprcTasiorpadiuyHux HanpsmkiB <001>. CymapHuil piyHuil eKOHOMIYHUH edeKT 3a

IAaHWMM aKTa BIPOBAIKEHHS CKJIafae 57 TUC. TPH.

2. The thesis is devoted to the development of methods and equipment for control of structural and geometrical
perfection of GaAs wafers. A method and an installation ?m-1 for the control of complex forms of GaAs wafers
deformations using the method of interference and video system are developed. It has allowed reducing errors and
automating the measurement process. First it is shown that the GaAs plate in the plane (100) is more rigid in the
direction of <011> <001> and in comparison with the direction of <010>, because of operating main stresses in
wafer , and due to the extremely small Poisson's ratio. It's determined that distribution of internal stresses in semi-
insulating GaAs, which is used for the manufacture of optical lenses, has insular character, and it is allocated in the
crystallographic directions [001] and [010]. It's established that for GaAs wafers oriented in the plane (100), the
rigidity of the wafer is determined by the expression by Poisson's ratio and Young's module. These wafers in the
direction [001] have the rigidity which is 26 % lower than in the direction [011]. Thus, the anisotropy of the elastic
properties affects the magnitude and anisotropy of bending. It's established that during the processing of GaAs
wafers of large diameter with orientation (100) there is a complex bending, epures of which have extremes in one
of the crystallographic directions <001>. The total annual economic impact on the implementation of this act is 57
th.
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