ABTOMaTl'BMpOBaHHaﬂ YCTaHOBKa /151 BblpalliuBaHUs

npo¢dnAMPOBaAHHBIX MOHOKPUCTaNN0B candupa metoaom CrenaHosa (EFG)

Huka-NMPO®WUJIb

YcraHoBka HUKA-NMPO®WUJIb npesHasHadeHa
AN MPOMBILLIEHHOIO MPOW3BOACTBA MOHOKPU-
CTannoB NPOPUANPOBAHHOIO candripa MeTOA0M
CrenaHoBa (EFG). YcTaHOBKa co34aHa Ha 6a3e co-
BPEMEHHOV MexXaHUKWN U 3N1eKTPOHWKK, pacnpe-
JeneHHbIX cucTeM cbopa 1 06paboTKn AaHHbIX,
NpPorpamMMHOro obecrneyeHuss ynpaBneHUs npo-
LL,eCCOM KpUCTanIm3aLmm ¢ BOSMOXHOCTbIO agar-
TVMBHOrO ynpasneHus. VHAYKUMOHHBIA Harpes
OCYLLeCTBNAETCA C MOMOLLBI0 BbICOKOCTabW/b-
HOro TPaH3WCTOPHOrO reHepaTopa MOLLHOCTbIO
Zo 100 kBT. YcTaHOBKa no3BosieT BblpallMBaTh
KpucTanael Maccon o 10 kr v AanHoM 4o 850 MM
n3 Turnen gnametpom go 220 mm. Cuctema aBg-
TOMaTUYeCKOro yrpas/ieHus MpoLeccoM pocTa
obecrneyrBaeT BOSMOXHOCTb CKBO3HOI aBTOMa-
TM3auuy npouecca ¢ aBTOMaTU4yeckMm 3aTpas-
nvBaHveMm. [lporpamMmHbIA  MOAyNb Ccb6opa-06-
PaboTKM TEeXHONOrMYeCcKNX AaHHbIX U AaHHbIX
noc/ie poCTOBOro aHan3a CTPYKTYpbl KpUCTanna
nossonseT 3¢pGeKTUBHO ONTVMU3NPOBATL TEXHO-
niornyeckuii npotecc

ApantuBHasa CAY

AganTrBHaa (caMmOHacTpamBaloLWaacd) cucre-
Ma aBTOMaTUYeCcKOro yrnpasieHus ANaMeTpoMm
KpucTanna obecrneyvBaeT HeobxoAMMOe Ka-
4YecTBO YMpaBfAeHUs N YCTOMYMBOCTb Ha MNpo-
TAXEeHUW Bcero npouecca pocta. CyuiecTBeH-
HbiM npenmylectsoM CAY aBasgertca Hann4yme
HECKOJIbKMX KJ/1aCcCOB aBTOMaTWYeckux pery-
NATOPOB, TakKMX KakK CaMOHacTpavBaroLniica
PID-perynatop, MHKpeMeHTanbHbIM perynaTop,
camMoHacTpamBaLWMACa  NpeAnKTOp-Koppek-
TOP, KOTOPbIM Kak Mokasana npaktuka, obecne-
yvBaeT Hauyyllee KayecTBO yrpaB/ieHNs pas-
Mepom 1 opMOIi KpucTanna. Mbel yunTbiBaem
0COBEHHOCTM NpoLecca 3aKkasymrka 1 NPOBOANM
aBTOMaTM3aUMIO CreumnanbHbIX TexHonoruye-
CKMX NPUEMOB 1 NpoLeayp.

TexHNn4eckue XapaKTepnctnkm yctaHoBkKu

TemnepaTypa Harpesa 40 2200°C
[nameTp TUrna anga pacrnasa 220 MM
Macca kpucTanna o 10 kr
YyBCTBUTENBLHOCTb AaTumKa Beca 0.02r
Pabounii xos BepXHero LUToka 850 MM

CKOpOCTb NepemeLLeHNS BEPXHEro LLUTOKa
ot 0,01 o 100.0 MM/MUH

Pabouuii xo HUXKHEro LLIToKa 200 mm
Tvn npeobpasoBaTtens TpaH3MCTOpHbIN (IGBT)
BbIxoAHas MOLLHOCTbL Npeobpa3oBaTens ot 1 a0 100 kBT
LLlar nsmeHeHVs MOLLHOCTM 0,0015 kBT
YacToTta 5-20 kI,
Kna He HuXKe 95%
JlonycTMoe OTK/I0HeHWe BbIXOAHOM MOLLHOCTY +0,05%
[laBneHvie MHepPTHOro rasa B kamepe He 6onee 1,5x10° Ma
MpeaenbHbIn GopBaKkyym He 6onee 2.6 MNa
[laBneHvie oxnaxaeHHoW BoApl oT 200 kMa go 250 kMa

®IryMn 3kcnepymMmeHTanbHbIV 3aBoA HayuHoro npnéopoctpoeHus c CKb PAH (Pryn 33AH)
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Automated system for sapphire profiled
single crystal growth by the EFG method

Nika-PROFILE

The system NIKA-PROFILE is designed for
industrial production of shaped sapphire single
crystals by the EFG (Edge Defined Film Fed
Growth) method. It was created on the basis
of the up-to-date mechanics and electronics,
distributed systems of data collection and
processing, software for crystallization process
management with a possibility of adaptive
control. The induction heating is carried out by
means of the highly stable transistor generator
with maximum power level of up to 100 kW.

The equipment allows grow the crystals with

a total weight up to 10 kg and 850 mm long,

using crucibles with a diameter up to 220 mm.

The growth automatic control system makes

it possible to provide through automation of

the process with automatic seed melting. The

program module of the technological data

collection and processing after the crystal

structure growth analysis gllows effective Technical characteristics of equipment

optimization of the technological process. Heating temperature Up t0 22000 C
Cruicible diameter 220 mm

Adaptive ACS Crystal mass upto 10 kg

The adaptive (self-adjusting) system for Sensor sensitivity 0028

automatic control of a stated crystal profile Operational stroke of upper rod 850 mm

provides for the necessary amount of control Rate of upper rod movement from 0,01 to 100.0 mm/min

and stability throughout the whole growth Operational stroke of lower rod 200 mm

process. The significant advantage of the ACS Type of converter transistored (IGBT)

is availability of several classes of automatic Output power of converter from 1 to 100 kW

regulators_, such as self-adjusting' P'ID' Increment of converter power 0,0015 kW

regu!ator, incremental regulator, self-adJustlng Frequency 550 kHz

predictor-corrector which, as the practice has . oo

shown, provides for the best quality of a crystal Efﬁcue.nc.y — min. 95%

shape control. We take into consideration the Permissible deviation of output power +0,05%

features of the customer’s process and carry Inert gas pressure in chamber max. 1,5x10° Pa

out automation of special processing methods Limit primary vacuum max. 2.6 Pa

and procedures. Cooling water pressure from 200 kPa to 250 kPa
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