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"TUAEKC":
PEMOPTAXX C MPOU3BOACTBA

H.Coguenro, www.tydexoptics.com

3A0 "Tupekc" — 3To YacTHass KOMNaHuUs, OCHOBaHHas
B 1994 roay B CaHkT-NMeTepbypre — onTU4eCKOM
ueHTpe Poccmmn, HeCKONIbKUMU y4YeHbIMU 13 PU3nNKo-
TEeXHUYEeCKOro MHCTUTyTa UM. A.®. Nodpde PAH.
"Tupekc" nponssBoAnUT onTU4YecKMe KOMMNOHEHTbI

M NpU6oPbI A1 HAYYHbIX U NPOMbILL/IEHHbIX
M3MepeHUN: CNeKTPOCKONUU, NMpoOMeTpUmn

1 TepMorpaduu, TeparepLoBoii GOTOHUKMN,
CEeHCOpPOB U A,eTeKTOPOB, METPOJIOrUu, 1a3epos...
[AnanasoH ANMH BOIH A/1s BCeX NpUMeHeHUn
npocTupaeTcs oT rny6okoro ynbTpaguoseta yepes
BUAUMYIO, 6/IMXKHIOO N CpefHIo MHPpaKpacHbie
o6nactv o0 MUIIMMETPOBbLIX BOJIH (Teparepues),

B 3aBMCMMOCTM OT UCMNOJIb3yeMbiX MaTepuasos,
$popM KOMNOHEHTOB, NOKPbITUIN N NPUEOPOB.
HekoTopble U3 NPOAYKTOB NPOU3BOAATCS B TECHOM
COTpYAHMYECTBe C rocyaapcTBeHHbIMU ONTUKO-
MexXaHU4YeCKUMU NpeanpuaTUIMN N UHCTUTYTaMMU.
"Tnpekc" cneunanusnpyetcs, rnaBHbiM 06pasom,

B U3rOTOBJ/IEHMM ONTUKM HA 3aKas.

"Tupexrc" obecmeyuBaeT IOMHBIA cHeKTpodo-
TOMETPUYECKUH KOHTPOAb OT Triaybokoro Y&
go 3000 MKM M OCYyLIeCcTBJIgeT HHTepdepoMe-
TpUYeCKHe H3MepeHHs. KauecTBO IIPOAYKTOB
TEeCTUPYETCS C HCIOJAb30BaHHEM aBTOKOIIHMA-
TOpOB, 060pyOBaHHUS [/ M3MepeHHUsI GyHKIUHU
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TYDEX:
REPORT FROM THE
PRODUCTION

A.Sofienco, www.tydexoptics.com

Tydex is a private company founded in 1994 in St.
Petersburg, the optics ‘heart’ of Russia, by former
scientists from the loffe Physical-Technical Institute
of the Russian Academy of Sciences. The company
specializes in custom manufacturing of optical
components and instruments for research and the
industry, including spectroscopy, pyrometry and
thermography, THz photonics, sensors and detectors,
metrology, lasers, and more. Application wavelengths
range from DUV to VIS, NIR, MIR, and MM waves (THz),
depending on the materials used, component shapes,
coatings, and instruments. Our R&D department
develops THz components, devices and instruments
which are then produced in-house. We also cooperate
closely with state optics manufacturing enterprises
and research institutes.

Tydex ensures full spectrophotometer control from
DUV to 3000 microns as well as interferometer control.
Strict quality assurance is conducted with the use
of autocollimators, MTF measuring equipment,
environmental and other testing instruments.

It is Tydex’s policy to satisfy the customer’s needs
regardless of order volume — from a single piece to
commercial batches.

Puc.1. Yuacmok memannoobpabomiu
Fig. 1. Unit for metalwork

Puc.2. Y4aCTOK 3aIrOTOBKH OIITUKU
Fig. 2. Unit for blanking operations
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Puc.3. Y4acTOK ITOIMPOBKU cHeprUUecKUX JeTaslern
Fig. 3. Polishing area for spherical details

Puc.4. Y4aCTOK ITIOTMPOBKH IIJIOCKUX JeTasiek
Fig. 4. Polishing area for flat ones details

nepefadyd MOAYIALUH, KIMMaTHYeCKHUX H [Py~
TUX BUJOB Npubopos u ycTporcTB. Co gHS obpaso-
BaHM A KOMIIAHHS HAXOAUTCS Ha MeX/AYHaPOJHOM
pBIHKe GOTOHHMKHU U MMeeT 60/IBIION ONBIT PaboThl
B YCJIOBHUSIX IeHACTBHUS CHUJI CBOOOJHOIrO PhIHKA.

[Ipor3BOACTBEeHHBle MOIIHOCTH "TuaeKc' pac-
moyiokeHbl Ha 1000 KBagApaTHRIX MeTPaX U COCTOAT
M3 HeCKOJIBKHMX OCHOBHBIX IIOApa3fesleHHM: cob-
CTBEHHO IIPOM3BOJACTBA OINTHYECKHUX KOMIIOHEH-
TOB, y4acTKa ONTHYECKHX MOKPBITHH M CeKTopa
IIPOM3BOACTBa NPU6OPOB.

[IpoM3BOACTBO ONTHKH SIBJISETCS OCHOBHBIM
M BKJII0YaeT B cebs HECKOIBKO YYaCTKOB.

Production facility is placed on 1000 square meters
and consists of several basic sub-divisions: optical
components production, optical coatings area, and
device production unit.

Optics production is basic subdivision and
includes several areas: Unit for metalwork where
special tools for optics production are mainly made

(Fig.1). Machinery allows metal cutting to 200mm,
as well as turn (to 500mm), sphere-turn (to 200mm),

mill (to 200mm), and drill machining operations.
Then unit for blanking operations where primary

materials are cut (Fig.2), ground, round, and tumbled.

Components from 2 to 250mm are processed here.

Puc.5. Bu3yanbHBIN KOHTPO/b
Fig. 5. Visual control

Puc.6. TexHHMYeCKHUH KOHTPOJIb
Fig. 6. Technical quality control
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Puc.7. Y4aCTOK TeXHUYECKOT0 KOHTPOJIS
Fig. 7. Area for technical quality control

Puc.8. i3amepeHU s IIJIOCKUX [IOBEPXHOCTEH
Fig. 8. Measurements of flat surfaces

YyacTtok MeTannoobpaboTku, Trme TIIaB-
HBIM 00pa3oM M3rOoTaBAHBAETCS CIELHaJbHBIN
HHCTPYMEHT [JIs IIPOM3BOACTBA OINTHYECKHX
KOMIIOHeHTOB (puc.l). CTaHOUHBIN MapK I103BO-
JsieT MPOM3BOAUTH pe3Kky MeTayia (fo 200 MM), a
Tak>Ke TOKapHble (mo 500 mMm), chepo-TOKapHBIe
(mo 200 mm), dpesepHbie (mo 200 MM), CBEpIHUIIb-
HBble PaboTBHI.

3aTeM y4acCTOK 3arOTOBKH OITHKH, IJe OCHOB-
Hble MaTepHabl pexyrTcs (puc.2), maudyrorcs,
CKPYIJISIIOTCS U ranaTyoTcsi. O6opynoBaHHUe [103BO-
nseT obpabaTeIBaTh AeTaaH Ppa3MepaMH OT 2
oo 250 mM.

Puc.9. Viumepdepomempuyeckue usmepeHus
Fig. 9. Interferometer measurements
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Polishing area is equipped with machines and
work tools to process spherical details to 200mm
and flat ones to 250mm (Fig.3,4). Accessible surface
accuracy for optical components is as follows:
power - N=0,2, irregularity - A N=0,1; achievable
surface quality is 10/5 scr/dig according to MIL (2
class on Russian GOST). Spectrum of our abilities in
terms of used materials, shapes, surface accuracy
and quality is presented in other chapters of our site
more complete and precise. The components with
the sizes more than 250mm are produced in close
cooperation with subcontractors. Polishing area as
well as the one for blanking operation are provided
with air-conditioning system, combined extract and
input ventilation, compressed and extract air systems
to the machines.

Area for technical quality control is equipped
with various instruments and tools for testing of
all needed component parameters with sufficient
accuracy (Fig.5-7).

For instance, limiting parameters for
optical components are the following: angular
dimensions-5arcsec, linear dimensions-0,2 microns,
surface accuracy - L/10 at 546,1 nm. Interferometer
measurements of flat surfaces to 200mm are carried
out at modernized interferometers IT-200 (Fig.8) and
IT70 as well as at originally designed IFL-200 (Fig.9).
Spherical surfaces are controlled by means of test
glasses in quantity of 2000 pcs.

Optical coating facility is provided with vacuum
chambers VU-1AI and VU-2MI (Byelorussia) allowing
depositing of dielectric and metal coatings operating
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Y4acTOK TIIOJHUPOBKHU OCHAILleH CTaHKaMHU
U NpUCIOCOOIeHUSIMH, IO03BOJMSIOIKUMU obpa-
b6aTeiBaTh CchepHUecKHe [JeTalH pa3MepaMH
go 200 MM M maockue - Ao 250 MM (pmc.3,4).
JlocTH>KMMasi TOYHOCTb 06paboTKH IIOBEpPXHO-
CTH OITHYEeCKHX KOMIIOHEHTOB: obmas omubka
N=0,2 xonblia HpH0TOHa, MecTHas olubka
AN=0,1 KosbLa; AOCTHUXXHMAasl YUCTOTA IIOBEPX-
HocTH - 10/5 scr/dig mo MIL (2 xmacc mo T'OCT).
[lonHee u mompobOHee CIEKTP HAIIUX BO3MOX-
HOCTeH II0 HCIIOJNb3yeMBIM MaTepHaaaM, dopme,
TOYHOCTH M Ka4deCTBY I[OBEPXHOCTH MPelCTaB-
7TeH B OPYIUX pasfesnax cauTa. JleTaau KpyIlHee
250 MM H3rOTaB/JIMBAIOTCA B TeCHOH KoOIlepaluu
C KOHTpPareHTaMH.

3aroTOBHUTENbHBIN U MOTHUPOBOYHBIN y4aCTKH
060pyIOBaHBl CHCTEMAaMH KOHIHIIMOHHUPOBAHHUS
BO3[yXa, HNPHUTOUYHO-BBITSI)KHON BeHTHJISALIHEH,
CHUCTeMaMHU IIOJAYM CKATOro BO3[yXa K CTaHKaM
U BBITSKKH OT HUX. YYaCTOK TEXHHUYeCKOr0 KOH-
TPOJISL ONTHUKH OCHAaIlleH pPa3HOOOpPa3sHBIMHU IIPHU-
bopaMH M HHCTPYMEHTAaMHU A/ IIPOBEPKH BCeX
HeoOXOLMMBIX ITapaMeTPOB KOMIIOHEHTOB C IOCTa-
TOYHOM TOYHOCTBIO (puc.5-7).

HanpuMep, mpepenbHble 3HAaUYeHHS aTTecTa-
LIIMY YIJIOBBIX Pa3MepOB ONTHYECKUX AeTaleHn -
5 yra. cex., TMHeHHBIX pa3MepoB - 0,2 MHUKpPOHa,
TOYHOCTH IOBePXHOCTH - 1/10 IJIHMHBEL BOJHBI Ha
A=546,1 HM. UHTepdepoMeTpUUeCKUe U3MEPEHU T
IIJIOCKHUX IIOBePXHOCTeH 10 200 MM BBIIIOJIHAIOTCS
Ha JIBYX MOJEePHU3UPOBAHHEIX HHTepdepoMeTpax
HT-200 (puc.8), a Takke UT-70 U Ha OPUTHHAJb-
Holl pa3paborke U®PJI-200 (puc.9). Chepuueckue
IIOBEPXHOCTHU KOHTPOJTHUPYIOTCS C IIOMOIIBIO IIPO6-
HBIX CTEKOJI B Koau4decTBe 2000 mTyK.

Y4acTok MOKPBITUH OCHAallleH BaKyyMHBIMH
ycTaHoBKaMu BY-1AM u BY-2MH (Benapycs),
MO3BONSIOMKUMHU HAHOCHUTh [AHUIIEeKTPHUYECKHUEe
U MeTaJJIM4YecKHe MOKPBHITUS, paboTaromue
B CIIeKTpajJbHOM Auama3oHe oT 200 HM gmo 20
MUKDPOH, METOJaMHU 3JIeKTPOHHO-JIy4eBOI'0 U Tep-
MHUYeCKOTO HamblIeHHs. Ha ob6eHx ycTaHOBKax
TaK>Ke HCIIOIb3YIOTCS MOHHAS OUYKMCTKA IIOBEPXHO-
CTM M HOHHOE aCCHCTHPOBaHMe IIPOLeCCY HAIIbI-
neHusi. CHeKkTpajbHBle IMapaMeTphl MOKPBITHH
KOHTPOIUPYIOTCS Ha Pypbe-criekTpoMeTpe Vertex
70 kommaHuu Bruker (mmamason 1-200 MHKpOH)
U CIeKTPOBH30Pe OPUIHHATBHON pa3paboTku
(0,2-1,1 MUKPOHA) B peXMMe IpPOIYyCKaHHUS, OTpa-
SKeHH Sl IOJ, pasHBIMHU YIJIAMH M, B TOM 4YHCIe,
B IIOJISIPH30BaHHOM cCBeTe. CIIeKTPa/ibHBIH BXOJ-
HOM KOHTPOJb ONTHYECKHX MaTepHaIOB U TOTO-
BBIX fieTanel 6e3 MOKPBITHUS OCYILIeCTB/ISETCS Ha

S

Puc.10. BAKYyMHBIN y4aCTOK
Fig. 10. Unit for vacuumwork

in spectral range from 200 nm to 20 microns by
means of electron-beam and thermal evaporation
techniques. Ion surface cleaning and ion-assisted
deposition techniques are used. Coating spectral
parameters are controlled at FTIR spectrometer Vertex
70 from Bruker Optics (1-200 microns range) and at
spectrovisor of original design (0,2-1,1 micron) in the
following modes: transmission, reflection, at various
angles, and polarized radiation included. Spectral
inspection tests of optical materials and finished
components without coatings are also fulfilled at
the instruments. Environmental tests, abrasion
durability tests, adhesion tests, and other tests of
coatings are realized here.

Currently device area has been specializing in
engineering output of Golay cells - optical-acoustic
detectors intended for operation in widest spectral
range from visible to terahertz waves. Complete
production cycle is mastered here: synthesis of organic
films with subsequent coating deposition in vacuum,
details assembling using vacuum technology (Fig.10),
preliminary adjustment and checkout of construction
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3THUX >Xe yCTaHOBKaX. Ha ydacTKe HpPOBOASTCA
KJIMMaTHYeCKHe HCHOBITAHUS IOKPBITUH, IIPO-
BepKa HMX Ha abpasuBHYI IPOYHOCTH, ajre-
3MI0 U IIP.

B HacTosIlee BpeMsl y4acTOK IpUOOpPOB cIie-
LHAJIU3UPyeTCsT Ha BBIIIYCKe AeTeKTOpoB [oes -
ONTHUKO-aKyCTHUYEeCKUX IIPUeMHHUKOB, IIpeJHAa3Ha-
YeHHBIX [/ PaboThl B MIUPOKOM CIeKTPAaTbHOM
oHamasoHe - OT BHUAHMMOIO [0 TeparepleBoro.
Ha y4JacTke oCBOeH IOJTHBIN NPOHU3BOACTBEHHBIN
LMK/, BKIIOYAIOIMMUN B cebs CHUHTe3 opraHHue-
CKUX IIJIEHOK C IIOC/IeAYIIIMM HaHeCeHHeM Ha
HHUX IIOKPBITUH B BaKyyMme, c6OpPKYy OTHeIbHBIX
3/IeMeHTOB C HCIIOJb30BAaHHEM BaKyyMHOH Tex-
HUKK (puc.10), mpeaBapUTeNbHYI HACTPOHKY
U OTJIAAKy y3JI0B, COOPKY NMPHUEMHUKOB B IleJIOM
U UX IocaeAyomyo Kaaubposky (puc.ll). B mpo-
H3BOJICTBE HCIIONb3yeTCs 3JIeKTPOHHOe 060pymoBa-
Hue ¢upm HP/Agilent, Thorlabs, Ircon, Velleman,
CIlelIMaTH3MPOBAHHOE BaKyyMHOe 060pynoBaHHUe,
cobpaHHOe Ha 0cHOBe KoMIIOHeHTOB BOC Edwards,
cucteMa Bubpo3amutThe Standa, a Takke Belle-
cTBa (rasel, IOJKMMepBl, PAaCTBOPUTEIH) BBICOKOM
CTeIleHU OYHCTKH.

KoMIaHHUS TIPOMU3BOAUT LIMPOKUMN CIEKTP
ONTUYECKHX YCTPOHMCTB. B IepcrmeKkTHBe 3aIia-
HUPOBAHO PpacCIIMpeHHe HOMEHK/IATypPhl IIpo-
M3BOAHUMBIX IIPHOOPOB. ]

AUNATHOCTUKA-2013

Il MexayHapoaHasi Hay4YHO-TexHu4yeckass KoHde-
peHuus "MHbOpMaUMOHHO-U3MepUTeNbHbIe  Aua-
rHOCTUYECKMEe M ynpaBasiolme cuctembl” nponger
B Kypcke 14-15 mas 2013 roga Ha 6a3e KOro-3anagHoro
rocygapcTtBeHHoro YyHusepcutetra. Meponpusitue
noapepxuBaer CyMCKOM FOCY[ApPCTBEHHbIA YHUBEpP-
cnteT MU MuHobpHaykm P®. OCHOBHble Hampabne-
HUS paboTbl KOHdEepeHuMn: Teopuss U OCHOBbI MPO-
eKTUpOoBaHuA MHbOPMaLMOHHO-U3MEPUTESbHbIX,
YyNpasasloOWmMX U AUATHOCTUYECKUX CUCTEM; CEHCOPbI
M OATYUMKM U3MYECKUX BEJUYUH; WHTenneKTyasb-
Hble JAaTYMKM U nonesble UHTepdencbl MHPopmauu-
OHHO-U3MEepUTE/IbHbIX U AWNArHOCTUYECKUX CUCTeM;
MeToAbl U CpeAacTBa M3MepeHUn OU3NYeCKUX Benu-
YuH. bonbwoe BHMMAaHMe 6yAaeT yaeneHo MeTopam
pacnosHaBaHWss N KnaccupuKauum B TEXHUYECKOW
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Puc.T1. KanubpoBka
Fig. 1. Calibration

units, assembling of the devices as a whole, and
their following calibration (Fig.11). Electronics from
HP/Agilent, Thorlabs, Ircon, Velleman, specialized
vacuum equipment assembled on basis of BOC Edwards
components, and vibroprotection system from Standa
as well as high purity substances (gases, polymers, and
dissolvents) are used in device production. The company
produces a wide range of optical devices. Expansion of
produced instruments mix is planned in sight. ]

AWNArHOCTUKe; HEeMPOCETEBbIM TEXHOJIOTMAM; 3aluTe
nHdopmaumn. YuntbiBas, YTo Als noppepxaHus 6es-
OMaCHOCTU >KM3He[esTeNIbHOCTM aKTyasibHbl MOCTO-
SIHHble HabsAeHUs 3a MNOTeHUMaNbHO OMNacCHbIMU
06beKkTaMM M AMArHOCTMKA WX COCTOsSIHUSA, byaer
opraHusoBaHa cekuus "lreonHpopmaLMNOHHbIE Tex-
Honoruun". TlpodeccuoHasbHble BOMPOChbI  Creuun-
anCTbl CMOryT 06CYAMTbL Ha 3acefaHusax Cekuummn
"Ynpasnsawwme cucteMbl B 6BUOTEXHONOrMU U Mean-
umHe" n "OnarHocTn4yeckme CUCTEMbl B TEIEKOMMYHW-
KaLMOHHbIX ceTax".

Mpencepatenb opraHM3aLMOHHOrO
KOMUTeTa KoHbepeHunm
"NnarHocTnka-2013" A.Kouypa, K.p-M.H.,
WWW.swsu.ru; www.kurskelectronic.ru




