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Factory:

Shanghai Royal Technology Inc.

Address: No.819,Songwei North Road, Songjiang Industrial Park,
201613 Shanghai City, China

Phone: +86-21-37635838

Fax: +86-21-67740022

E-mail: service@royaltec.com.cn

India:

J KMACHINES

Address: B-245, Ground Floor, Back Side, Phase-1, Naraina Industrial
Area, New Delhi, 110028

Phone: +91-9810038777

E-mail: ramesh.bahl@royaltec.com.cn

Iran:

ROBOCIS

Office address: unit 8,No.40,mobini Ave,Beheshti street,Tehran,lran
Factory address: No.30, Third Street,Kaveh industrial city,Saveh,Iran
Phone: +98-9029090774

Email: alireza.torabi@royaltec.com.cn

EU:

Headquarters: Piata Avram lancu 8, apt 2/3, Cluj-Napoca
ATTN: Mr. Christian Serrano

Email: christian.serrano@royaltec.com.cn

For details, visit our website
www.royaltec.com.cn

www.royal-pvd.com (E-shop)
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PVD Protects The Environment,

www.royaltec.com.cn

www.royal-pvd.com (E-shop)

Saves Our Blue Planet.
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ROYAL's Vision

To be the worldwide famous brand supplier of providing total solutions
to customers requirement.

ROYAL's Mission

Protects the environment, saves our blue planet ; to improve labors
tough working environment, enhance work efficiency, completely
help owners to reduce production cost.

ROYAL's Philosophy

Human-oriented, honest, innovative and make the greatest contribution
to society.

ROYAL's Value

Innovation, advanced technology’ s R&D, serving China and worldwide's
manufacturing industries.

ROYAL's Service

ONE-STOP service, with excellent technology and products, professional
dedication to serve our customers.

Quality is Our
Best Service

Hawe BugeHue

BbITb BCEMUPHO M3BECTHBIM GPEHO0M MOCTABLUMKA, NPEAOCTABSAIOLLENO
KOMIM/IEKCHOE peLLeHme Al yOBNETBOPEHS TPe6OBaHMIA 3aKa3umKa.

Hawa Mwuccusa

3alyLLaTh OKPYKALOLLYIO Cpefly, COXPaHWTb Hally rosly6yto niaHeTy;
YNy4LWUTb YC/IOBUS TPYAA Paboumx, NOBbICUTb SthEKTUBHOCTb,
BCELLe/1I0 MOMOYb B/Iafie/bLiaM YMEeHbLUMTb 3aTpaTbl HAa MPOU3BOACTEO.

Hawa dunocodus

OpVIeHTMPOBaHHas Ha YeNoBeKa, YeCTHas, UIHHOBALMOHHAs U BHOCSILLAS
HanboNbLUMI BKTaA, B Pa3BUTYE O6LLECTBA.

Hawm LieHHocTn

VIHHOBaLWW, MccrefoBaHus U pa3paboTky B 06/1acTy NepefoBbIX
TEXHOMOTU, CyKaLme Kutato 1 06pabaTbIBatoLLell NPOMbILLIEHHOCTU
BO BCEM MUpe.

Haw Cepsuc

5 CERTIFICATE OF CONFORMITY
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AUSTRIA

Ewttar e A MRS

D Vo Cosirg Syt
sy

Cepauic ONE-STOP, € OT/IMYHBIMU TEXHOMOTUSIMA U MPOAYKLMEN,
npodeccroHasnbHas NpegaHHOCTb B O6CTY»KMBAHUM HALLMX K/IMEHTOB.

KavecTtBO-
Hall Hauny4wum cepsuc!
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THE COMPANY

Shanghai Royal Technology Inc. was established in 2006, a worldwide supplier of high quality vacuum
equipment, Research and Development technology are supported by specialized engineers in the United
States and China. High-tech machine manufacturing facilities are located in Shanghai and our global network

of service centers ensure fast customer service response in key locations.

Shanghai Royal Technology has a strong drive for innovative design and high quality components selection,
combined with an extra careful assembly process and a topnotch team of talented technicians and inventors,
which enable us to offer turn-key coating solutions with high standard vacuum equipment, meeting and
often exceeding western standard. We are determined to serve the market worldwide in various industries :

Consumer electronics, automotive, renewable energy, architecture, Nano and bio-medical materials.

RTAS1250 and RTAS1612, the arc and sputtering integrated series equipment can produce jet black, copper

and brass high quality decorative coatings.

FCEV1213 is a sputtering system which foresees PECVD processing to deposit thin film on hydrogen fuel cell
bipolar plate. Fuel Cell Vehicles is the newest technology for the next generation of environmentally friendly
cars. The main advantage and technological progress compared to commonly used batteries like dry cells
need to undergo a recurring recharging process, but hydrogen fuel cell power modules only require Hydrogen

and Oxygen reaction to generate power for driving.

DPC-AS1215 is a coating system exclusively used for DPC (Direct Plating Copper) ceramic substrates process.
The DPC ceramic substrates are widely used in various applications: for instance in high brightness LED to
increase the longevity because of its high heat radiation performance, Semiconductor equipment, in
microwave wireless communication, military electronics, various sensor substrates, aerospace, railway

transportation, electricity power and much more.

Csl-950 and Csl-950A+, the evaporation coating plant is applied to Cslfilm deposition for X-Ray Imaging
devices. It is an advanced technique to evaporate Cslon the screen to create high quality images. The high-
resolution performance allows this application to be extremely efficient and disruptive in the medical

instrument, security checking and inspection, high energy physics subjects and more.

Shanghai Royal Technology also successfully designed and developed Cube and Cylinder model large size

Aluminum Vacuum Metalizing System which is used for Automotive Logo and Symbol Signs Boards.

Live Locally, Think Globally is our Vision. We live our day to day business by the concept of “Integrity and
Solidarity”, always striving for innovation to achieve win-win situations in our ecosystem of worldwide
partners. As pioneers in the Vacuum Coating Equipment Industry, we never relied on previous
accomplishments, but we continuously tried to explore the ever changing world of the Vacuum Coating

Industry to always create optimal economic, social and environmental benefits for our customers.

KOMMNAHUA ) INB X

ROYAL TECHNOLOGY

KomnaHus Shanghai Royal Technology Inc. 6bina ocHoBaHa B 2006 rogy Kak M1POBOIA MOCTaBLUWK BaKyyMHOO
060pynoBaHMS BbICOKOTO KauyecTBa. TeXHOMOrMM NCCenoBaHNin U pa3paboToK Mo AepKMBAOTCS
cneumanm3npoBaHHbIMK MHxeHepamy B CLUA 1 Kutae. BbICOKOTEXHOMOMMYHbIE MPON3BOACTBEHHbIE MOLLHOCTY
pacnonoxeHsl B LLiaHxae, a Hala robanbHasi ceTb CEPBUCHDBIX LIEHTPOB 06ecrneynBaeT bbICTPOe pearnpoBaHe Ha
3anpochl KIMEHTOB B MOMECTHbIX TOYKaX.

Komnanus Shanghai Royal Technology 06nagaeT cunbHbIM CTpeMIEHNEM K MHHOBALWIOHHOMY Ay3aliHy 1 nogbopy
KOMMOHEHTOB BbICOKOMO Ka4ecTBa B COMETAHUM C OYeHb TLIATE/bHbIM MPOLECCOM COOPKM 1 NEPBOKIACCHON KOMaHAoM
TaNaHTIMBbIX TEXHWUKOB M n306peTaTeneil. 3To NO3BOMSET HaM Npea/iaraTh PeLleHrs s HAaHECEHWs MOKPLITUI «Mof,
K/t0Y» C BaKyyMHbIM 060pYA0BaHNEM BbICOKOMO KayecTBa, COOTBETCTBYS, @ MHOTa YacTo NPEBOCX0As 3anafHble
CTaH#apTbl. Mbl HAMEPEHbI OBCNYKMBATb PbIHOK MO BCEMY MUPY B PA3/IMYHbIX OTPAC/SX: ObITOBast 3N1EKTPOHUKA,
ABTOMOBU/IbHAsH MPOMBILLIEHHOCTb, BO30OHOB/ISIEMbIE UCTOYHUKN SHEPTUM, apXUTEKTYPa, HAaHO 1 B1OMEANLIMHCKIE
matepuarbl.

O6opynoBaHue cepumn RTAS1250 1 RTAS1612 ¢ MHTErpypoOBaHHLIM LYrOBbIM PAChblIEHMEM, MOXET NMPOVU3BOANUTL
BbICOKOKaYECTBEHHbIE AEKOPATVIBHbIE MOKPbITMSI HEPHOTO LIBETA, @ TaKKe LiBETa MefU, laTyHU 1 BPOH3bI.

Cuictema FCEV1213 - 310 pacnbinmTenbHas cucTeMa, KoTopast mpegycmaTpusaet 06pabotky PECVD g1t HaHeceHust
TOHKOW MAEHKN Ha BUNONSPHYIO NNACTVHY BOJOPOAHOMO TOMUBHOIO 3/1eMeHTa. TPaHCMOPTHbIe CPeACTBA Ha TaKUX
TOM/IMBHBIX 3/1EMEHTaX - 3TO HOBEMLLAs TeXHOMOTUS A5 MOC/IEMYIOLLEro MOKONEHUS IKOMOMMYECKN YNUCTbIX
aBTOMO6UNE. OCHOBHOE MPEeVMYLLECTBO M TEXHOMOTMYECKWIA MPOrPecc Mo CPaBHEHMIO C 0BbIYHO MCTIOMb3yeMbIMU
6aTapesiMm, TaKMMU KaK Cyxue 3M1EMEHTbI, 3aK/T04AETCS B TOM, YTO OHU [OMKHbI MPOXOAUTH MPOLLECC MOBTOPHOM
3apsiAKK, @ CMII0BbIe MO/ HA BOAOPOAHbIX TOM/IMBHBIX 3IEMEHTax TPEOYOT TOMbKO peaKLm BOLOPOAA ¥ KUCIOpoaa
A151 BbIPAabOTKMN SHEPTUMN N5 ABUKEHNS.

Cucrema DPC-AS1215 - 370 cuctema A5 HaHeCeHNS MOKPbITUSA, UCMOMb3yeMast UCKTYUTENTbHO AJ151 KepaMUYeCKNX
noeepxHocTeln DPC (Direct Plating Copper - HenocpeacTBeHHOE HaHeceHMe Mean). Kepamuyeckune nognoxkm DPC
LUMPOKO UCMO/b3YHOTCS B Pa3/IMUHbIX 06/1aCTsIX: HanpyMep, B CBETOAMOAAX BbICOKOM SPKOCTU 15 YBEINMYEHMS CPOKa
CNyx6bl 3a CHET BbICOKON 3(DPEKTUBHOCTU €ro TEMMIOBOIO M3/y4eHUs], NOIYNPOBOAHMKOBOrO 060pyA0BaHNS, B
MUKPOBOJ/IHOBOW 6eCNpOBOAHON CBS3W, BOEHHOM 3/IEKTPOHMKE, Pa3/IMUHbIX MOLI0XKKaX AATYMKOB, B @9POKOCMUYECKO
0TPaC/N, Ha XeNe3HOJOPOXHOM TPAHCMOPTE, B 3/1EKTPOIHEPTETUKM U T.4.

YcraHoBku Csl-950 1 CsI-950A +, SBASIOTCS YCTaHOBKAaMM /11 HAHECEHWsI MOKPbITUIA METOLOM UCMapeHUsl, MPUMEHSIOTCS
[J151 HaHeCceHUs NeHKK Moamaa Uesust Csl B yCTPOCTBaxX PEHTIEHOBCKOW BU3yanu3aLum. ITO NepefoBoi METOg,
ncnapeHusi Csl 1 ocaxaeHUs Ha SKpaHe A/1s CO30aHUSs BbICOKOKAYeCTBEHHbIX M306paxeHnin. Bbicokoe paspelleHne
MO3BOJISIET 3TOMY METOAY 6bITb Ype3BbIYANHO 3DPEKTUBHBIM A/1S1 MEOULIMHCKOTO UHCTPYMEHTA, Asi 6e30mnacHoro
0OCMOTpa U NPOBEPKU, Ans NPeAMETOB (DU3NKMN BbICOKMX SHEPTU1 U MHOTOM [1pYrOM.

KomnaHus Shanghai Royal Technology Takke ycrelHo cnpoekTpoBasna 1 pa3paboTtana c1cTemy BakyyMHOM
MeTanM3aLymn antoMyHNEM KpyrHOrabapyTHBIX M3AENNIA KyBUYeCKon 1 IUNMHAPUYECKOH GopMbl, KOTopast
MCMO/b3yeTcs /1 NPOV3BOACTBA aBTOMOBU/IbHBIX JIOFOTUMOB, TabMYeK C CUMBOIAMM 1 3HAKaMK.

YKvBK lokanbHo, aymait rnobanbHo - 3TO Halle BraeHre. Mbl BefleM Hall MOBCeAHEBHbIN BU3HEC Ha OCHOBE KOHLENLmm
«LYeNIOCTHOCTY U CONTMAAPHOCTU», BCErAa CTPEMSICh K MHHOBALWSIM [/151 BOCTVIKEHNSI 6eCrpPOUTpbILLIHbIX CUTYaLMA B
Hallleli 3KocucTeMe f1s MapTHEPOB MO BceMy MUpY. SIBASISICb MMOHEPaMK B OTpac/v 060pyfoBaHWS A/1si BaKyyMHOTO
HaHeCceHNsl MOKPbITUIA, Mbl HAKOTAA He MoJiarannch Ha NpeablayLine JOCTUKEHNS], HO Mbl HEMPEPBIBHO MbITaNCh
1CCnefoBaTh MNOCTOSIHHO MEHSIFOLLMIACS MUP UHAYCTPUM BaKyyMHBbIX MOKPbITUIA, 4TOObI BCerga co3gaBaTh ONTUMasbHble
3KOHOMUYECKUE, CoLMabHbIE M SKOMOrMYECKMe NPenMyLLECTBA A1 HALUMX KTMEHTOB.
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WHY US?
MOYEMY MbI?

1. Advanced production machineries (milling, welding, cutting,
vacuum leak testing) combined with standardized production
procedures and strict tests enable Royal Technology to produce high

quality, reliable and low cost coating systems

2. Quality, service and on-time delivery are the core principles of
Royal Technology's business. A strategy of openly outsourcing
simple components to professional manufactures allows us to focus

attention to key parts and components R&D, manufacturing.
3. Strict quality control policies and rigorous selection of qualified

suppliers assure Royal Technology's customers receive the most

advanced, high-end quality equipment at the most affordable cost.

CNC machining center equipment

Ob6pabatbiBatoLiee ob6opyaoBaHue cHIY

HTM-25G X 40 Porta
/)

HTM-25G X 40 MNeHTasgp ¢ YIY nopranbHoro HTM-35GR X 85 MNeHTasap c YIY nopranbHoro
Tuna (X/Y/Z) 2000mm / 1500MM / 7T00MM Tvna (X/Y/Z) 8500 MM /4200 MM / 1800 MM
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Laser cuttlng machine Operatlng space

YCTaHOBKafA/151/1a3ePHOM PE3KM.
Pa6o4eenpocTpaHCTBO
X/Y/Z) 6030 mm /2020 mm / 300 MM

YCTaHOBKaA/151/1a3€pHOM Pe3KU.
Pa6o4eenpocTpaHCTBO
X/Y [ Z) 4020mm [ 2020mmM [ 300MM

1. MNepenoBoe Npon3BoaCTBEHHOE 060pynoBaHUe (hpesepoBaHue,

CBapKa, pe3ka, BaKyyMHbIe UCTbITaHUS HA TEPMETUYHOCTD) B
COYETaHUM CO CTaHAPTU3MPOBAHHbBIMY MPOU3BOACTBEHHbLIMU
npoLefypamm 1 CTPOrMMU UCTIbITAHUSIMUA MO3BO/ISIOT KOMMAHUM
Royal Technology npon3BoauTb BbICOKOKaYeCTBEHHbIE, HABEXHbIe
1 HEe[OPOr1e CUCTEMbI HAHECEHWS MOKPbITUIA.

2. KayecTBo, cepBUC 1 CBOEBPEMEHHAs JOCTaBKa SBASIOTCS
OCHOBHbIMY MPUHLMNamMm 6rsHeca komnaHum Royal Technology.
CrpaTerusi OTKpbITOrO ayTCOPCUMHIa NPOCTbIX KOMMOHEHTOB
npoceccMoHanbHbIM MPOV3BOAUTENSIM MO3BOMSET HaMm
COCPefoTO4UTb BHUMAHME Ha KIKOYEBbIX AETaNAX Y KOMMOHEHTaxX
R & D, n npovn3BoacTBe.

3. MonnTHKa CTPOroro KOHTPOSISH KayecTBa M TLLATENbHbIN OT6OP
KBanMMULMPOBaHHbIX MOCTABLLWKOB FrapaHTVPYIOT, Y4TO KIINEHTBI
koMmnaHum Royal Technology nonyyat camoe coBpemeHHOe,
BbICOKOKa4eCTBeHHOe 060pyAoBaHMe Mo [OCTYMHOW LieHe.

HTM-1500G lMopTanbHbIii NeHTasap

cuny (X/Y/z)2000mm / 1500Mm / 700MM

YCTaHOBKaf/19 TOYHOMM/1Ia3MEHHOM Pe3Ku
MESSER(X /Y) 4000 MM / 12000 MM

Welding: TIG and MIG welding methods | INSRHX
Ceapka: MetogpbicBapku TIG u MIG

ROYAL TECHNOLOGY

Electrolysis Polishing: EP treatment
ANeKTpoNu3Has NoMpoBKa: obpaborka EP
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Vacuum Leak Detector
[leTeKTopbl YTEYKU BaKyyMa

o v

: {-if”.‘!" . . -

A - D1 900 He M le3 Detecto A 40 DBV 10]D
ULVAC HELIOT 900 ULVAC VS2401+PBM1200D

Assemble Plant- Cleaning Room Environment
Cbopka o60pypoBaHNA-YO60pKa U YNCTKA NOMeLLeHUs!

ROYAL TECHNOLOGY

Standardization, Precision, Stabilization

ROYAL TECHNOLOGY

CraHpapTtv3aumsi, To4HoCTb, CTabunmsaums
W

Machinery

+Vacuum Coating Machine

+ Automatic Polishing Machine

- Automatic Lacquering Machine

+ Automatic Ultrasonicwave Cleaning Machine

+ Automatic UV Coating Line

Consumables
- Everything For Machine Operation
+ Spare Parts

Components
- Standard Vacuum Fittings

+ Customized Vacuum Products

Maintenance and Upgrades

Machine Relocation: Disassembly/ Reassembly
Technical Training: Know-How Transfer
Market Consulting and Information Sharing

Investment Plan and Whole Plant Design

Tell Us Your Demands and
Test Our Service!

| INBTHX
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06opypoBaHue

*YCTaHOBKa [19 BaKyyMHOIo HaHeCeHUA NOKPbITUA
+YCTaHOBKa ans aBTOMaTUYEeCKON NONNPOBKN

+ ABTOMaTU4YECKas JTaKMpPOBOYHaA YCTaHOBKa

+ ABTOMaTU4ecKas YNbTPa3ByKOBas MOMKa

+ ABTOMaTM4ecKas MHNS YO-nakmpoBaHus

PaCXOAHbIe MaTepuaibl
+Bce ans 6ecnepeboiiHoi paboTbl YCTaHOBOK

+3anacHble Yactu

KOMMOHEHTbI
- CTaHpapTHble BaKyyMHble MPU60opbI

*IHavBMayanbHble BakyyMHbIe TOBapbl

TexHuyeckoe 06cnyKMBaHKUE N MOAEPHU3aLUS
MepemelueHre YCTaHOBKN: IeMOHTaX/ MOHTaX
TexHuyeckas MNogroToBka: nepepayaHoy-xay
MapkeTuHroBbii KoHcanTuHr u OmeH MHgopmauyeid

MHBecTMUMOHHDBIN MnaH 1 gu3saiiH Beero 3aBopa

CKa)xute HaM CBOM TpeboBaHuA
U NpoBepbTe HaLl cepBuUc!

05

06



1. What is PVD Coating?

PVD coating, or Physical Vapor Deposition coating, defines a variety
of vacuum coating methods. These coating techniques are used to
apply an extremely thin film to objects that require protective
barriers, decorative colors, or various other functional benefits. It is a
type of vacuum deposition process where a material is vaporized in
a vacuum chamber, transported atom by atom across the chamber
to the substrate, and condensed into a film at the substrate's

surface.

2. How Does PVD Coating Work?

The solid metal is vaporized or ionized in a high vacuum
environment and deposited on electrically conductive materials as a
pure metal or metal alloy films. When a reactive gas, such as
nitrogen, oxygen or a hydrocarbon-based gas is introduced to the
metallic vapor, it creates nitride, oxide, or carbide coatings as the
metallic vapor stream, chemically reacts with the gasses. PVD
coating must be done in a specialized reaction chamber so that the
vaporized material doesn’ t react with any contaminants that would

otherwise be present in the room.

During the process of PVD coating, the process parameters are
closely monitored and controlled so that the resulting film
hardness, adhesion, chemical resistance, film structure, and other
properties are repeatable for each run. Various PVD coatings are
used to increase wear resistance, reduce friction, improve

appearance, and achieve other performance enhancements.

In order to deposit high purity materials such as titanium,
chromium, or zirconium, silver, gold, aluminum, copper, stainless
steel, the physical process of PVD coating utilizes one of several

different PVD coating methods, including:

+ Arc evaporation

- Thermal evaporation

- DC/MF sputtering (the bombardment of ions)
*lon Beam Deposition

-lon plating

- Enhanced sputtering

Each of these methods belong in the overarching category of

“physical vapor deposition”.

3. Why PVD Coating?

PVD coating is a good option for applications that require an
extremely thin functional coating. PVD coating processes deposit a
layer of high density material that' s only a few microns thick. Once
applied, the coating is nearly impossible to remove, and won’ t wear

off on its own. Additional benefits include:

+ Clean, polished appearance when applied over a polished surface

- Uniform, matte appearance when applied over a matte surface

- Suitable for tiny, intricate parts, such as medical devices, watch
pieces, home appliances, consumer electronics

-Dimensional changes are minimal due to the thinness of the

coating

- Resists damage caused by salt and other corrosive materials

- Offers a long-lasting, tough exterior that is scratch resistant

* The process to apply PVD coating is completely eco-friendly

- Precious metal coatings can be applied cost effectively

1. Y7o Takoe PVD nokpbiTue?

MoKkpbITHe PVD, nnv NoKpbITUE OCaXaeHeM 13 NapoBoit (asbl
(Physical Vapor Deposition), onpeaensiet pasninyHble cnocobbl
HaHeCeHVs BaKyyMHOMO MOKPbITUSA. [laHHble METOApbI HAaHeCeH S
MOKPbITUS MCMOJb3YHOTCS /151 HAHECEHWSI YPE3BbIYANHO TOHKOM
MNEeHKM Ha 06BEKTI, 151 3aLUMTbI, NOMYYeHUsl AEeKOPATUBHbIX
LIBETOB MW APYrnX OYHKLMOHAMBHBIX MPEUMYLLECTB. ITO TaKow
TWN NpoLecca BakyyMHOIO OCaXKaeHus, NPy KOTOPOM MaTtepuvan
1crnapsieTcs B BaKyyMHOI KaMepe, aToM 3a aTOMOM NepeHOCUTCst
Yyepes Kamepy K NOANOXKe, N KOHAEHCUPYETCS B NIEHKY Ha
NMOBEPXHOCTUN MOLAIOKKN.

2. Kak HaHocuTbest PVD nokpbiTue?

TBepAbl METaN/T UCMIAPSETCS UM MOHWU3MPYETCS B YCIIOBUSIX
BbICOKOTO BaKyyMa M OCaXKAAETCsl Ha 3/IEKTPOMPOBOASLLMX
MaTepuanax B BUAE NIEHOK 13 YACTOrO MEeTas/a Un
MEeTaNNNYeCKoro criaea. Korga XMMUYeCKn akTUBHbIN ras, Takon
KaK a30T, KUC/IOPO/, W/ Ta3 Ha YIeBOgOpPOAHONM OCHOBE,
BBOAMTCS B META/IINYECKUE Mapbl, OH CO3AAET HUTPUAHbIE,
OKCUHbIE UM KapbuaHble MOKPbITUS, MOCKO/IbKY MOTOK
METaIIMYECKMX MaPOB XMMUYECKM pearnpyeT ¢ rasamu. MokpbiTve
PVD gomkHO 6bITb NOTy4YEHO B CreLManbHON peakLoHHOM
Kamepe, YTobbl MCMapeHHbIN MaTepuan He pearvpoBan ¢
KaKMMU-NMB0 3arpsisBHEHUSIMM, MPUCYTCTBYIOWMMI B OKPYXKatoLLel
cpege.

Bo Bpems npoLiecca PVD-NOKpbITUS NapameTpbl npoLecca
TLLATENbHO KOHTPOMPYIOTCS 1 HabMoAATCs, TaK YTO
pesynsTUpYyoLLLas TBEPAOCTb MNEHKM, aaresus, XMMn4yeckas
CTOWKOCTb, CTPYKTYPa NIEHKN U Apyrie CBOWCTBA NMOBTOPSIKOTCS
ONS Kaxxgoro uvkna. PasnunyHble nokpbiTa PVD ncnonbsyrotes ans
MOBbILLIEHNSI U3HOCOCTOMKOCTU, YMEHBLLEHWS TPEHNS, YNyYLIEHUS
BHeLLHEero B1Aa 1 AOCTVIKEHUS YNYYLLIEHNS APYTUX XapaKTEPUCTUK.

[N HAHEeCEHNS MaTepUanoB BbICOKOW YMCTOTbI, TAKUX KaK TUTaH,
XPOM WM LMPKOHUIA, cepebpo, 30/10TO, aNtoMUHIIA, Mefb,
HepXxaBetoLLas cTasb, (U3MYECKNIA MPOLIECC HAHECEHWS MOKPbITUS
PVD mncnonb3yeT 0gnH 13 HECKONbKMX Pa3INYHbIX METOL0B
HaHeceHWs NokpbITus PVD, BKOYas:

| INBTHX
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* DNEKTPO/YroBOE MCMapeHne

+ TepMunyeckoe ucrapeHve

- DC/MF HanbineHve (6ombapaypoBKka MoHamm)
+ Oca)keHNe VIOHHBIM My4KOM

+ loHHOE MOKpbITVE METaNIOM

- YnyyLIeHHOe HarblieHve

KaXkabli 13 3TUX METOIOB OTHOCUTCS K BCEOGBEMITIOLLIEN
KaTeropuu «hr3nYECcKOro oCaxmeHs 13 napoBoit (asbi».

3. Mouyemy PVD nokpbiTne?

PVD-MOKpbITVE SIBNSETCS OTIMYHBIM BAPUAHTOM [ IPUMEHEHWI,
TPeBYHOLLMX YPE3BbIYANHO TOHKOTO (hYHKLMIOHANIbHOTO MOKPbITHSI.
B npovecce PVD-NOKPbITUS HAHOCUTCS C/I0M MaTepuasa BbICOKOM
MAIOTHOCTU TOMLLWHOM BCEro HECKObKO MUKPOH. [ocnie HaHeceHs
TaKoe MOKPbITWE MPAKTUYECKM HEBO3MOXHO YAANNTb, 1 OHO He
CTMpaeTcs camo o cebe. [lonoNHUTENbHbIE MPenMyLLeCTBa
BK/IKOYAIOT B Cebsi:

*YUCTbINA, MONMPOBAHHbIN BHELIHWI BUA, NPV HAHECEHUM Ha
MOMMPOBaHHYO MOBEPXHOCTb

+ PaBHOMepHbIIN MaTOBbIN BHELLIHWIA BUA, MPU HAHECEHUN Ha
MaToBYIO MOBEPXHOCTb

- MopxoANT ANS KPOLLEYHDIX, CIOXHBIX U3AENNIA, TAKUX KaK
MeAVLMHCKME Mprbopbl, Yackl, 6bITOBast TEXHUKA, BbITOBast
3NEKTPOHVIKa

+ HepaBHOMepHOCTb pa3mepa Mo TOMLLMHE MUHUMabHA 13-3a
TOHKOCTU MOKPbITHS

+ YCTONYMBO K MOBPEXAEHWSIM, BbI3BaHHbBIM COMbIO 1 ApYrUMY
arpeccyBHbIMY MaTepuanamu

« AnuTenbHoe BpeMsi 06ecrneunBaeT N3Aenmio NPOYHbINA BHELLHWIA
BUL, YCTOMYMBLIN K LiapanvHam

+[Mpouecc HaHeceHMs PVD NOKpPbITUS MOMHOCTBIO 3KOIOTNYeH

* TIOKpPbITUSA 13 fparoLeHHbIX METAIIOB MOXHO HaHOCUTb
3KOHOMMYecKM 3hheKTUBHO
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08



1 Deposition Chamber

2 Roughing Vacuum Pump Group

3 High Vacuum Pump

4 Vacuum Pressure Measurement

5 Substrate Heating, Rotation and Bias
6 Viewport and Shutter

Process Automation & Control,
7 Power Supplies & Controllers;
Deposition Controllers

8 Cooling Water & Compressed Air Distribution
9 Processing Gas Measurement & Control (MFC)

Deposition Sources: thermal evaporation

10 .
sputtering and arc cathodes

11 Deposition Materials

4. How to define a PVD Coating Machine?

The PVD coating machine contains these key modules: vacuum
chamber, pumping system, power supplies that drive the deposition
process, measurement & control system; other sub-systems are
designed for special coating process requirements. With different
evaporation sources, all metals, steel, glass, ceramic and plastic

parts can be coated with our machine in addition to proper pre-

YactnycraHoBKMpg/isiHaHeceHus
| ooy | eccreosmanecs

1 Kamepa ocaxgeHus

2 lpynna HacocoB rpyboro Bakyyma

3 BbICOKOBaKyyMHBbIVi Hacoc

4 I3mMepeHne BakyyMHOro faBneHuns

5 Harpes nopgnoxek, BpaLleHue 1 cMeLleHre
6 OKOLLIKO HabntofgeHWs 1 3aTBOP

ABTOMaTU3aLWs 1 yrpaBeHNEe NPOLLECCOM;
7 VICTOYHUKM NMUTaHWS 1 KOHTPOAepbl;
KoHTponnepbl ocaxgeHns

PacnpepeneHue oxnaxgatoLLein Boabl 1

8
OKaToro BO3ayxa

9 M3mepeHmne 1 KOHTPO/b TEXHOMOMMYECKOro
rasa (MFC)
VICTOYHNKM OCaXAEHNS: TepMUYeCcKoe

10 ncnapeHne, pacnblieHNe U 3NEKTPOAYroBble
Katogbl

11 Ocaxpaemble MaTepuanbl

4. Kak onpepenutb PVD ycTaHOBKY /11 HAHECEHUSI TOKPbITUA?
YcTaHOBKa /19 HaHeCeHMs MoKpbITUS MeTodom PVD copepxuT
cnepyroLye KYeBble MOAYIN: BaKyyMHasi Kamepa, cMcteMa
HaCcoCOB, MCTOYHMKWN MUTaHMS, KOTOPbIE YNPaBASOT NPOLLECCOM
OCaXAEHMS, CUCTEMA M3MEPEHVS U KOHTPOIS; APYr1e NOACUCTEMbI
pa3paboTaHbl € y4eTOM 0CObbIX TPeboBaHMIA K MpoLieccy

HaHeCeHNA NOKPbITUA. Enarop,apﬂ pPa3nnvYHbIM UCTOYHUNKaM

Evaporation PVD

| INBTHK
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WcnapeHue B npouecce PVD

-

Thermal Evaporation

Tepmuyeckoe ucnapeHue

ARCPVD
[Ayrosou metop, PVD

g

Gas nlet

Main Characteristics

+ High Vaporization Rate
- High lonization Rate

- High Throughputs

Royal Technology provides: resistive evaporation, inductive evaporation
and arc evaporation PVD coating machines.

KomnaHus Royal Technology npepnaraeT ycTaHOBKW AJ1si HAaHECEHUS
NOKPbLITUNA METOAOM PE3UCTUBHOIO MCMapeHusl, UHAYKTUBHOIO

McnapeHusl U AYroBoro McnapeHus.

I Vacuumi Anode

L Chamber
Metal lon Electron

(]

& Metal o

Electrons o Vapor i a

30V: 100 A . etel nas
- @10 gm r— O Cloud

Macro Particle F“m g

(Molten Metal )

Solid Cathode

OCHOBHbIexapaKTepVICT KU
+ Bbicokast CKOPOCTb McCnapeHunsa
+ Bbicokasi CKOPOCTb MOHM3aLmnn

- Bbicokasi mponycKHasi CocobHOCTb

treatments. MCNapeHns Halla yCTaHOBKa MOXET HAHOCUTb MOKPLITUA Ha - High Deposition Rate + BbicoKasi CKOpPOCTb OcCaXaeHUs
npenBapuTenbHO 06paboTaHHbIe MOBEPXHOCTH, CeAyoLMX - Strong film/substrate bonding - CUNbHOE CoeaMHEHME NIEHKM/TIOANONKM
N30eNnin: Bce MeTaInveckye, CTanbHble, CTEK/ISIHHbIE,
KepaMIyecKIe 1 MAacTUKOBbIe. Micro/macro-droplets May cause problems MuKpo/MaKpo-Kanu MOryT Bbi3BaTb Npob/embl
09 10



Sputtering PVD
HanbineHue PVD

Basics

-Voltage is applied across rarified gas.

- Breakdown of the gas forms a glow discharge plasma

- Positive ions from the plasma strike the negative electrode

- Energy from the ions is transferred to target atoms

A few of these may escape from the target surface (they are
sputtered)

- The sputtered atoms condense on the substrate forming a film

Magnetron

A device in which a magnet system on the back of the cathode
deflects the electrons, thus lengthening the ionization path. The
accelerated ions transfer their momentum to particles of the coating

material, which are then deposited on the substrate

Magnets
Cooling

Core \

Target Backing Plate

Target

Magnetic Field
“Lines”

Plasma Ring

Vacuum Chamber

OcHoBbI
- HanpshxeHve NoAaeTcs Ha pa3peXXeHHbIN ras.
-Mpoboli rasa obpasyeT nnasmy TerLLero paspsaa

- MonoXUTENbHbIE MOHbI U3 M1a3Mbl MOMNAAAIOT Ha OTPULLATENbHBIN
3/1eKTpog,

* DHeprust OT MOHOB NepefaeTcs aToMaM MULLEHU
+HeKoTopbie 13 HUX MOTYT BbIPbIBATHCA C MOBEPXHOCTY MULLEHN
(oHW pacnblnstoTcs)

- PacrbineHHble aToMbl KOHOEHCHPYIOTCS Ha MOAI0XKKe, 0bpasys
MIEHKy

MarHeTpoH

YCTPONCTBO, B KOTOPOM MarHUTHasi CUCTEMa Ha 3agHEN YacTu
KaTofa OTK/IOHSIET 3/IEKTPOHbI, TEM CaMbIM YAIMHSAS MyTb
MOHU3aLMM. YCKOPEHHbIE MOHbI NMepeaatoT CBOM UMMY/IbC YacTULLaM
MOKPbIBAEMOrO MaTepuasa, KOTopble 3aTeM OCaXAAKTCS Ha
NOA/IONKKY.

Sputtering Mechanism
MexaHu3Mm HanbineHus

L -

Atom orion with kinetic energy

Surface

- Bombardment of solid (target) by high energy chemically inert ions
(e.g. Ar+) That are extracted from plasma

-Such bombardment causes ejection of atoms from the target
which are then re-deposited on the surface of the substrate

purposely located in the vicinity of the target

Comments
-High deposition rates, low deposition pressure, low substrate
temperature and it can be scaled up for industrial production

- More complex than planar diode systems

For industrial production

Magnetron Sputtering Cathode has Cylindrical and Planar models

Driving Models
DC and MF

MAGHNETHONSPT,

| INBTHK
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Atom, ion ﬁ
we
ha' v

- BombapanpoBKa TBEPAOTO Tena (MULLIEHMN) XMMUYECKN UHEPTHBIMM
MOHaMU BbICOKOM 3Heprvm (HanpuMep, Ar +), KoTopble
V3BNIEKAOTCS M3 MN/1a3Mbl

- Takast 60MbapAVPOBKa Bbi3bIBAET BbIGPOC aTOMOB 13 MULLEHMU,
KOTOpble 3aTeM MOBTOPHO OCAXKAAHOTCS Ha MOBEPXHOCTM
MOL/IOXKKU, CMELMAIbHO PACTIONOXEHHON B HEMOCPENCTBEHHOM
6IM30CTU OT MULLIEHN

KommeHTapumn

* BbICOKME CKOPOCTM OCaXKAEHWs1, HU3KOE AABEHME OCAXKAEHNS,
HW3Kas TemnepaTypa NOAJIOKKU, U NMPOLLECC MOXKHO NPUMEHSITL
[/151 POMbILL/IEHHOIO MPOV3BOACTBA

-Bonee CNoXHbIN, Yem MAaHapHble AMOAHbIE CUCTEMbI

[na npombILWNeHHOro NPou3BoOACTBa

KaTop, MarHeTpoHHOTrO pacrbleHNsl UMEET LUNHAPUYECKYHO U
naaHapHyo Mogenu;

Mogenu npusoga
DC n MF

T T

LERTNGICATHODE

SUBS \TE
(AREATO BE COATED)

1
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Royal Technology PVD-Cr1600

Chrome Electroplating Replacement by PVD process
Royal Technology PVD-Cr1600

3ameHa ranibBaHN4eCKOro XpommpoBsaHust PVD npoueccom

Advantages

- Durable Manufacturing + Robust Design

- Large Capacity + Mass Productivity

+ Environmentally Friendly + Reproducible Coating

- User Friendly

The PVD-Cr1600 machine is exclusively designed to replace traditional
Chrome electroplating.

Combined with UV process, the coating application covers all
materials: plastics, brass and zinc alloy and mild steel. There are
multiple deposition sources: The cathodic arc evaporator and
magnetron sputtering cathodes enable maximum flexibility and
numerous finishing requirements with reduced cycle times.

Cycle time: 20~30 minutes

Capacity per shift (8 hours): approx. 15 cycles

MPEUMYLLEECTBA

+HapgexHoe Npon3BoacTBO + HapexHas KOHCTpyKUms

- bonbluas emMKocTb

* IKONOMMYECKN YMCTOR + Bocnipov3Bogyimoe noKpbIThe

+YAo6HbIV 4715 Nonb3oBaTens

YcraHoBka PVD-CR1600 crneupanbHO paspaboTtaHa Ajist 3aMeHbl
TPaAVILOHHOIO NPOLIECCa ranibBaHNHYECKOro XPOMMPOBAHUS.

B coyetaHnm ¢ Yd-npoveccoM, nprmeHeHne PVD NoKpbITUs
OXBaTbIBAET BCe MaTEPUaIbl: MIacTMACChl, laTyHb, CM/IaB LyHKA 1
MSITKYtO CTaslb. MCMOb3yeTcs HECKOMBKO UCTOYHUKOB OCAXAEHNST:
KaTOAHO-OYrOBON VCNapUTENb 1 KaToflbl MarHETPOHHOTO
pacriblieH!si, KOTopble 06ECMEYMBAIOT MaKCMabHYO MMOKOCTb U
MHOTOYMC/IEHHbIe TPEBOBaHMS K YMCTOBOM 06paboTke C
YMEHbLUEHHBIM BPEMEHEM LiyiK/Ia.

Bpemst umkna: 20 ~ 30 MuHyT

MpOoV3BOAUTENBHOCTb 3a CMEHY (8 YacoB):
npubnuauTenbHo 15 Lykios

| INBTHX
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- MaccoBas nNpon3BoAUTENbHOCTb
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PVD Chrome Coating Process

Chrome plating is a film surface treatment, which has been commonly
used in many industrial sectors, to provide excellent shiny decoration,

which prevented corrosion and abrasion.

However, the hexavalent Chrome electroplating (Cr6+) damaged the
health of operators and ruined our environment. Therefore, trivalent

Chrome electroplating (Cr3+) replaced the Cr6+ plating.

But with higher quality requirements by clients and lower production
cost demands by manufactures, an alternative low-cost solution
needed to be found, while preventing negative health impacts and

damages to our environment.

PVD treatment has been identified as the perfect solution to these
issues.

Royal Technology has developed standardized PVD coating equipment,
which can be applied with various materials:

ABS, ABS + PC, PA, PBT, Brass, Brass alloy, Metal steel, Zinc alloy,

Aluminum alloy.

PVD revolutionized chrome processing in industries such as:

Automotive (e.g. Interior trims, Logo, etc.)
Fashion

Consumer electronics

Tooling instruments

Lighting

Packaging Bathroom fixtures

Home appliance

And in many other industries, parts need protective layers and

aesthetic coatings.

PVD chrome coating benefits

+ Environmentally friendly: the whole process is clean, totally free of
chemical CO, emissions

- High aesthetic finishing with a brilliant metallic look

+High hardness, abrasion and corrosion resistant, durable; high
uniformity; adjustable thickness through proper coating recipes and
operating processes

- High repeatability, fast cycle time, more cost-efficient products

- Wide range of finishes: reflective, glossy and matte; brightness from
see-through to semi-transparent, from full coverage to reflective
finishing

- Large variety of substrates, greater flexibility and choice in product
design

- Saver for operators

- Reliability, being able to operate the machine 24/7

- High yield

- Recyclability

;

BASE COATING

;

TOP COATING

TOP COATING: It provides protection to the PVD metal layer and
increases its performance

PVD METAL LAYER: Metal or alloy: Chromium, Titanium, Copper,
Brass, Silver, Aluminum, Nickel-Chrome, Stainless Steel and others

BASE COATING: It levels substrate imperfection, improves adhesion,
provides brightness to the surface and improves the substrates
hardness

PVD npouecc HaHeceHUs
XPOMOBOIO NMOKPbITUA

-~

XpOMMpPOBaHMe - 3TO MieHoYHast 06paboTka NMOBEPXHOCTM, KOTOpas
LUMPOKO WUCTONb3YETCS BO MHOMMX OTPAC/ISX MPOMbILLIEHHOCTY,
4TOBbI 06ECMIEUNTD OTIMUHYHO BECTSILLYHO OTAEKY,
MPEROTBPALLIAIOLLYYIO U3HOC 1 KOPPO3UIO.

Op,HaKO raibBaHN4Y€CKOE MOKPbITUE LWECTUBAIEHTHBIM XPOMOM

(Cr6 +) HaHOCUT yLLEP6 OKpYXKAHOLLIEN Cpefe 1 300POBbI0 NMepCcoHaa.

IMo3TOMy TpexBaseHTHOE XPOMMPOBaHME ra/IbBAHNYECKUM
NoKpbITheM (Cr3 +) 3aMeHWNO rasibBaHNYeCKoe NMoKpbiTue Cré +.

Ho ¢ yueTom 6onee BbICOKUX TPe6OBaHUI K Ka4YecTBy CO CTOPOHbI
KIMEHTOB 1 TpeboBaHWe Goree HU3KOW cebecTonMoCT
MPOW3BOACTBA, HEOBXOAUMO BbINIO HAWTY aNbTEPHATMBHOE
HEOPOroe peLLEHIE, NPEAOTBPALLAs NPV STOM HeraTUBHOe
BO3LENCTBME Ha 30OPOBbE IFOAEN 1 YLLIEPH OKPYIKAKOLLEN cpefe.

Mpouecc PVD 6bin onpeaeneH Kak nieasibHoe pelleHme BOHMKLLIMX
npobnem.

Komnanus Royal Technology paspabotana craHgapT3npoBaHHOe
0b0pyaoBaHVe A5 HAHECEHUS! MOKPLITUI PVD, KOTOpPoe MOXHO
HaHOCUTb Ha MOBEPXHOCTb C/IEAYHOLLMX MaTepUasIoB:

ABC, ABC + IMK, MA, MBT, J1aTyHb, J/laTyHHbII cnias, MeTannnyeckas
CTasb, LIMHKOBbIN cnnas, ANFOMUHMEBbIN CMaB.

PVD npovi3Ben peBosoLMIO B MPOLIECCE XPOMMPOBAHKS B TaKVIX
OTpacsIsix, Kak:

ABTOMOBU/bHASA (HaNpUMep, BHYTPEHHsIsl OTAE/Ka, JIOroTwM U T. A,)
Moga, aKkceccyapbl 1 YKpaLLeHus

BbITOBas 3N1EKTPOHYIKA

06pabaTbIBaOLLMIN MHCTPYMEHT

OcBeTUTENbHbIE NPUGOPBI

YnakoBka

CaHTexHuKa

BbITOBasi TEXHMKA

1 BO MHOIMX fIpyrux OTpacssix, rae HeobxoayiMbl 3aLlUTHbIE
MOKPbITUSI 1 SCTETUYHBIN BUL, M30enus.

| INBTHK
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MpenmywwecreaxpomoBoroPVD noKpbITUA

* JKOMOTMYECKI YMCTOE: MPOLIECC MOJIHOCTBLHY SKOOMMYECKI YNCTBIN,
abcontoTHO 6e3 xmMmnyeckmnx Boibpocos Co,

* BbicoKas aCTeTMYHas OTAesKa C 6IeCTALLMM METaIMYECKM
adhchexTom

+ Bblcokast TBEpAOCTb, M3HOCOCTOMKOCTb 1 KOPPO3VIOHHAs CTOMKOCTb,
[0NTOBEYHOCTb; BbICOKasi O[HOPOLHOCTb; perynmpyemas To/LLmHa
6narofaps COOTBETCTBYHOLLMM peLIenTypam NMoKpbITHS 1 paboymm
npoLeccam

* BbicoKasi MOBTOPSIEMOCTb, KOPOTKOE BpeMst LvK/a, 6osiee felliesoe
MPOV3BOACTBO

+ LLIMPOKMI CMIEKTP OTAENKM: CBETOOTPAXKAIOLLAS, MAHLIEBAs 1
MaToBast; IPKOCTb OT MPO3PAYHOTO O MO/YNPO3PAYHOro, OT
Cr/IOLLIHOTO MOKPbITUS 10 OTPXKAMOLLEN OTAENKM

- Bonbluoe pasHoobpasve NOLIOKEK; Nly4Llasi TMOKOCTb 1 BbIGOp
[n3aiiHa n3penus

+ besonacHocTb Ans onepaTtopoB
* HapeXXHOCTb, CNocoBHOCTb YCTaHOBKYM paboTaThb 24/7
+ Bbicokasi NprbbINbHOCTL

+ [oBTOpsieMoCTb

BEPXHEE MOKPBITUE: O6ecreynBaeT 3aLLmTy METANMYECKOro C/10s
PVD 1 noBbILLaeT ero xapaKTepuCTUKK.

PVD C/10M METAJINA: MeTans uv crnas: XPOM, TUTaH, Mefb,
NnaTyHb, cepebpo, antoMUHNIA, HUKEIb-XPOM, HEPXABEHOLLAs CTasb

" ap.

OCHOBHOE MNMOKPbITUE: BbipaBH/BaeT HECOBEPLLEHCTBO
MOAJIOKKM, YNyULLAET afre3uio, obecrneynBaeT sipKocTb
MOBEPXHOCTU 1 MOBbILAET TBEPAOCTb MOASIOMKKM.
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Royal Technology PVD-Cr1600

Equipment Features

Royal Technology PVD-Cr1600

XapaKTepucTuki 06opyaoBaHUs

Satellites
- Robust design and Laser precision machining
- Magnetic fluid sealing device

- Mechanical bearings (optional ceramic bearings)

CnyTHUKK
+TpoYHas KOHCTPYKLMS 1 la3epHas MpeLy3roHHas 0bpaboTka
*YCTPOWCTBO ANs repMeTU3aLMM MarHUTHOM XXULKOCTU

* MexaHn4ecKme NOAWNMHUKA (KepammYecKme NOALIMIMHUKA - OMLMS)

Control System: Human Machine Interface (HMI)

- Custom-designed user interface can be programmed in your chosen
languages

- The history of coating processes are saved automatically

10 coating processes can be recalled and executed at any time.
(No.0 ~No.9)

+ Cycle page: shows all parameters that have to be selected to create a
process

- Troubleshooting and Alarm Pages

+ Maintenance page

+ Electronic components are made in Germany, Japan, USA: Wohner,

Schneider, Omron brands

-

C
[pynnblBaKyyMHbIXHacOCOB

Vacuum Pump Groups

+ Efficient pump-down system contains 2 sets DP28” diffusion pump
- Cold-trap device to prevent oil vapour molecules from diffusion

pump into chamber

lpynnbl BaKyyMHbIX HaCOCOB

+ IhheKTMBHAsA CMCTEMA OTKAYKM COLEPKUT 2 KOMI/IEKTa

pnddy3noHHoro Hacoca Dp28 ”

+ YCTPOICTBO C XONOAHOW NOBYLLKOW [/151 MPefOoTBPaLLEHUs! MornagaHms
MOJIeKy/ MapoB Macna 13 auddy31MoHHOTo Hacoca B kamepy

CuctemaynpaeneHus: UHTepdelicyenoBek-MawumHa(HMI)

Cuctema ynpaeneHus: UHTepdelic YenoBek-mawumHa (HMI)

- Monb3oBaTeNnbCKniA MHTEPEINC MOXET BbITb 3anMpPOrpaMMMPOBaH Ha
BbIbpaHHOM Bamu si3bike CN/En

. MCI'OpMﬂ NpoLeccoB HaHECEHNA NOKPbITUA COXPaHAETCA
aABTOMaTU4eCKN

+10 NpoLEeccoB HaHECEHUS! MOKPbITUS MOTYT GbITb BbI3BaHbI 1
BbINOJIHEHbI B /It060e Bpemst. (N2 0 ~ N2 9)

+CTpaHMLa LMKNA: MOKa3bIBaeT BCe MapaMETPbl, KOTOPbIE [OMKHbI
6bITb BbIOpaHbI /151 CO30aHUs MpoLiecca

+ CTpaHWLibl YCTPAHEHWS! HEMOMAKOK 1 aBapUMHbIX CUrHasoB
- CTpaHuLa obcnyxviBaHus

* ANEKTPOHHbIE KOMIMOHEHTbI MPOM3BOAATCS B fepMaHum, AnoHuu,
CLUA: 6peHpabl Wohner, Schneider, Omron

Royal Technology PVD-Cr1600

Equipment Features

Royal Technology PVD-Cr1600

XapaKTepuCTVKN 060pyAoBaHMS

Sy

Deposition Sources

-9 cathodic arcs distributed in chambers with 2 lines

-2 cylinder/planar magnetron sputtering cathodes mounted on
chamber wall or center of chamber

- Low temperature deposition

+ Recommended substrate materials:
Plastics: ABS, PC, PC/ABS, PC/PBT, PC/PRT, PA (fiber glass and
mineral enforced) many other polymers; with lacquer spray painted
substrates, glass.
Metals: Stainless steel, Aluminum, Titanium alloys, Aluminum alloys,
Zinc alloys, brass and many other metals.

+ Recommended target metals:
Chromium, Titanium, Zirconium, Aluminum, Stainless Steel, Copper,

Silver, Gold and many other non-feffomagnetic metals.

| INBTHX
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WCTOYHUKMOCOKAECHUS

UcTouyHuKM ocaxkpeHus
+9 KaTogHbIX fiyr, pacrpefeneHbl B Kamepe Mno 2-M MHUAM

=2 LLI/IJ'IVIH,EI'pMHeCKI/IX/I'IHOCKI/IX MarHETPOHHbIX PaCMbIALLNX KaToAa,
YCTaHOB/1EHbI Ha CTEHKE KaMepbl NN B LIEHTPE KaMepbl

+ H3koTeMnepaTypHoe ocaxaeHue
+ PeKomeHayemble MaTepuiasbl MOF/IOKKM:

Mnactmaccel: ABS, PC, PC / ABS, PC / PBT, PC / PRT, PA
(CTEKIOBOMOKHO 1 MMHepasibHble MaTepuarbl), MHOTVe ipyrue
MOMMMEPbI; C JTAKOKPACOUHBIM MOKPbITUEM, CTEKIIO.
MeTansibl: HepXXaBetoLLAs CTaJlb, aNFOMUHWIA, TUTAHOBbIE CT/ABbl,
ANFOMUHUEBBIE CT/aBbl, LIMHKOBbIE CMlaBbl, 1aTyHb U MHOTUE
apyrve.

- PexoMeHpayeMble MeTas/ibl MULLIEHN:
XPOM, TWUTaH, LMPKOHUIA, antOMUHWIA, Hep)XaBetoLLas CTalb, Meflb,
cepebpo, 30/10T0 U MHOTVe Apyrie HedeppoMarHUTHbIE METAITbI.
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Technical Specifications
TexHUYeCKMe XapaKTepUCTUKn

Utility Requirement | INBRIX
Tpebyembie KOMMYHUKaLMU

-

Deposition Chamber (mm) tfs"(;:f )S(S Hslt%wg! l)'(ngf

Effective Coating Zone (mm)
Load Mass (kg)

Number of Satellites (mm)
Pulsed Bias Power

Arc Cathode Power (KW)

Pulsed Sputtering Power (KW)

Vacuum Pump

Operation Control System

Electrical Enclosures (mm) Lx W x H

$1350 x H1250

500 ~ 1000

6 x $350

48KW

9*5

2*48
Mechanical, roots and diffusion
pumping package

PLC controlled processing with
Touch Screen HMI

PS : 1200 x 2000 x 600
Power : 600 x 2000 x 1000

Machine configuration according to customer requirements, the fixturing design and workshop

layout plan supported by Royal Technology

Hep)«aBeloLlas ctanb CBKAagabILLIAMU
Kamepa ocaxgeHusi (Mm) @ 1';00)( B1600 (63”x 63") :

hheKTnBHas 30Ha NMOKPbLITUS (MM) @1350 x B1250
Macca 3arpy3ku (Kr) 500 ~ 1000
KonunyectBo catennmtoB (Mm) 6 x @350
MOLLHOCTb MMMYBLCHOTO CMELLIEHNSA 48kBT
MoluHocTb ayrv Katoga (KBT) 9*5
VIMMynbCHasi MOLLHOCTb pacrblieHust (KBT) 2*48

BakyyMHbII1 Hacoc

MexaH1YeCKuiA, KOPHEBOW 1
anbby3VOHHBIN HAcOChl B KOMMJIEKTE

CucTema ynpaBneHuns onepauysmm

AnekTpuyeckme wkadbl (Mm) [ x LU x B

06paboTka, KoHTponupyemas IM/1K
C CEHCOPHbIM 3KpaHoM HMI

PS: 1200 x 2000 x 600
MuTanke: 600 x 2000 x 1000

KoHdurypaLms yCTaHOBKYM B COOTBETCTBUM C TPEBGOBaHMSAIMM 3aKa3umKa, CXxema KpeneHus 1 niaH

PacronoXeHnst COCTaBHbIX YacTell YCTaHOBKM NPefocTaBsieTcs kKomnaHwei Royal Technology

~
Electrical 3 Phase, 380V, 50Hz
Compressed Air Pressure: 0.5MPa ~0.7MPa, 5~8kg/cm’

Flow rate: 80liter/min or more for Arc, sputtering
sources and vacuum pumps;
Water temperature (inlet): 20~25°C

Cooling Water Water pressure (inlet): 0.3MPa ~ 0.4 MPa
Water pressure (outlet): less than 0.1MPa, difference
between inlet and outlet about 0.3MPa.
Water quality: resistance no less than 5kQcm

The descriptions presented in the above are purely indicative, Royal Technology reserves the right to give

precise details or make changes during machine manufacturing.

MoHTa)kHOe NpocTpaHcTBo (AXLLUXB) MM 5000 x 4000 x 4000

OneKTprYecTBO 3 chasbl, 380B, 50,

OkKaTbI BO3OYX Nasnenve: 0,5 MMa ~ 0,7 MMa, 5 ~ 8 kr/cm’

Pacxop;: 80 ni/MWH nnmn 6onee gns gyrn, UCTOYHMKOB
pacnblfeHsi M BaKyyMHbIX HaCOCOB;

TemnepaTypa Boabl (Ha Bxoge): 20 ~ 25 °C
OxnaparoLas Boaa [aBneHwe Boabl (Ha Bxoge): 0,3 MMa ~ 0,4 MMa

[aBneHve Bogapl (Ha Bbixofe): MeHee 0,1 MMa, pasHuua
Mexzy BXO[OM U Bbixogom okosio 0,3 MMa.

KayectBo BOAbI: COMpPOTUB/IEHNE HE MeHee 5 KOMeCM

MpepcTaBneHHoOE BbiLLe ONCAHNE HOCUT UCK/TFOUUTENIbHO 03HAKOMUTESbHbI XapakTep. KomnaHus Royal
Technology ocTaensieT 3a coboil NpaBo NpPeAoCTaBNATb TOYHbIe AAHHbIE UM BHOCUTb M3MEHEHUs B
npoL,ecce U3roToB/IEHNS YCTaHOBKMU.
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Cathodic Arc Coating Technology & Machines

TexHonorus v o6opygoBaHue gns
KaToAQHOro AyroBoro NoKpbITus

L

Advantages

- Many bright colors of final finishings

+ Excellent scratch resistance

- Enable longer life of products

+ Environmentally-friendly process

- Robust and high volume design machine
+ HMI friendly operation system

* Low maintenance

- Low cost of ownership

Applications

- Bathroom and shower fixtures

- Sanitary ware and plumbing applies

+ Door handles, fasteners, safe and locks
- Glass and ceramic products

* Eyewear

+ Writing Instruments

Only to name a few, but for more applications,
please contact Royal Technology

MpeuMywecTea

- MHOXeCTBO SIPKUX LIBETOB OTAENKM

-OT/IMYHas YCTOMYMBOCTb K LiapanunHam

-Tlo3BONSET NPOZ/INTH CPOK CAYObI 13[eNnin

- IKOMOTNYECKM YNCTBIN MPOLIECC

-HapexHas 1 06beMHasi KOHCTPYKLMS

-MpocTtas B ynpasneHuu onepaupoHHas cuctema HMI
- H13Kue aKcrnyaTaLmoHHble pacxopl

-Hyi3Kas CTOMMOCTb CofiepXKaHKist M OBCITYKMBaAHUS

MNpumeHeHue
- CaHTEXHMKA ons BaHHOMN © Ayula

-CMecuTenu, KpaHbl U [p. CAaHTEXHUYECKME aKCeccyapbl U
KOMI/IEKTYtoLLME

- [IBepHble pyyKm, Kpenexu, cericbl 1 3aMKK
- CTEKNSIHHbIE N KepaMUYEeCKMe 13aenus
-Oukm

- MCbMEHHbIe MPUHAAIEXHOCTH

Ha3BaHb! BCEro SnLb HEKOTOpble, A5160/bLIEro KOMYeCcTBa

npUMeHeHWIA, MOXasTyicTa, cBskuTech ¢ Royal Technology

FASTER, MORE STABLE, BRILLIANT FINISHING

1. Cathodic arc is an upgraded design to optimize emission of droplets
2. The lon evaporator with an auto pneumatic driving ignition system,
manual ignition button to control the target and efficiently improve
the utilization

3. IGBT model of cathodic arc inverter power supply, arc discharge
from 30A to 200A, arc current can be set and adjusted by PLC on the
touch screen

4. Cathodic arc with direct cooling method, low temperature
evaporation is available.

5. Stable process operation in a wide pressure range.

FLEXIBLE GAS DISTRIBUTION SYSTEM

1. 4 channel gas mass flow control system

2. 3-1 or 2-2 channel gas mixing to meet flexible coating processing
demands, distributed on modular designed board

3. With needle valve, pressure regulator and high precision trimming
valve to control the gas introduction, can be switched either manually

or automatically

STANDARD, MODULAR DESIGN

1. PS eletrical enclosure, designed and manufactured strictly following
CE standards

2. Central control cabinet with PLC, power output control and general
power distributor

3. Operating software program in PLC is exclusive developed by Royal

Technology, each set machine is ready for system upgrading

| INBTHX

ROYAL TECHNOLOGY

BbICTPEE, CTABU/IbHEE , CBEPKAHOLLAAOTAE/TIKA

1. KatogHas gyra - MOAEPHV3MPOBaHHAs KOHCTPYKLMSA As
onTUMKM3aLMKM Bbibpoca Kanesb

2. VIOHHBI 1CNapuUTesb C aBTOMaTUHECKMM MHEBMaTUYeCKM
NPUBOLOM CUCTEMbI 32XKUIaHWs], KHOMKON PY4YHOrO 3)KMraHus st
KOHTPO/ISt MULLIEHN 1 3(DDEKTUBHOIO YyULLEHNS UCMOMb30BaHUS
3. Mogenb IGBT 1CTOYHMKa NUTaHKS KaTOAHOMO AYroBOro
npeobpa3soBatess, pa3pss ayrv ot 30A fo 200A, TOK Ayrv MOXET
6bITb YCTAHOB/EH U OTperynMpoBaH M/1K Ha CeHCOPHOM 3KpaHe

4. KatogHas gyra € NpsiMbiM OX1XKAEHVEM, [OCTYMHO
HU3KOTEMINEepaTypHOE VCMapeHme.

5. CtabunbHasi paboTa npoLiecca B LWMPOKOM Aviana3oHe AaBneHWIA.

FMBKAA CUCTEMA PACNPEAE/IEHUSA FA3A

1. 4x KaHanbHas crCTeMa KOHTPO/IS MacCOBOMO PacxoAa rasa

2. 3-1 nnm 2-2 KaHa/IbHOe CMelLMBaHKWe rasa [/15 YAOB/IETBOPEHNS
rMBKMX TpeboBaHMM 06PabOTKI MOKPbITUS, pacrpeaenieHHbIX Ha
Mogy/bHOV nnate

3. C vronbyaTbIM KanaHoM, PerynsTopoM faBeHus 1
BbICOKOTOYHbIM TPVYMMEPHbIM K/TanaHoM fi/1si KOHTPOIS MOAAYM rasa,
MOXHO MEPEK/TYaTh BPYYHYH MM aBTOMaTUYECK

CTAHOAPTHASA MOAY/IbHASA KOHCTPYKLIUSA

1. PS aneKTpuyeckunii Kopnyc, pa3paboTaHHbI 1 U3rOTOB/EHHBIN
CTPOro B COOTBETCTBUM CO CTaHAapTamu CE

2. LleHTpanbHbIi Wkad ynpasneHus ¢ M/1K, ynpaBneHnem BbIXOAHOM
MOLLIHOCTbIO 11 OBLMM pacripefenuTesieM MOLLHOCTY

3. OnepaumoHHas cucteMa nporpammmpoBaHust B MK paspaboTaHa
3KCK/TH03MBHO KoMMaHwel Royal Technology, kapabiii KOMMIEKTHbIN
annapat roto K OGHOBNEHMIO CUCTEMBI.
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Technical Specifications

RTAC1000 RTAC1200 RTAC1400 RTAC1600

Medical & beauty
instruments, pen,
Standard Applications watches, glass

beads, small size

products

Deposition Chamber (mm) $1000 * H800
Maximum Loading (kg) 500
Central Driving

. . ®800*H500
Effective Coating Area (mm)
Planetary Drivin

. v . 8 6*$250*H500
Effective Coating Area (mm)
Pulsed Bias Power (KW) 24
Circular Arc Cathode (sets) 6

1*Turbo Molecular
High Vacuum Pumps . .
Pump

1*SV300B +
1*WAU501+
1*TRP36

Backing Pumps

Door handles, safe
and locks, eyewear,
fasteners, consumer
electronic metal parts

$1200 * H1500

800

6: $760*H1100
8: $700*H1100

6: $320*H1100
8: $260*H1100

24

14

2*Turbo Molecular
Pumps

2*SV300B+
1*WAU1001+
1*TRP48

Sanitary ware,
bathroom fixtures,
glassware of
medium size

$1400 * H1600

800

6: $835*H1200
8: $905*H1200

6: $370*H1200
8: $300*H1200

36
14

1*Diffusion Pump or
3*Turbo Molecular
Pumps

2*SV300B+
1*WAU2001+
1*TRP60

Faucets, plumbings,
furniture
components, metal
lamps, for high
volume products

$1600 * H1800

1000

8: $900*H1500
10:¢01000*H1500

8: $350*H1400
10: $290*H1400

48
18

2*Diffusion Pumps or
4*Turbo Molecular
Pumps

1*SV630BF+
1*WAU2001+
1*TRP90

TexHU4YeCKMe XapaKTepUCTUKU

| INBTHX
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RTAC1000 RTAC1200 RTAC1400 RTAC1600

[iBepHble pyyKku, CmecuTenu,
MegunumHcKne n .
celdbl 1 3aMKK, CaHTexHuKa, CaHTeXHVIKa,
KOCMeTuYeckme
04K, 3aCTEXKMU, aKceccyapbl ans mebesibHas
WHCTPYMEHTbI, o
CTaHAapTHOE NpUMeHeHve . dac MeTanmyeckmne BaHHOMW, nocypa v3 ypHUTYpA,
YKM, Yacl,
i neTtanm CTeK/1a CpefHUX MeTanInmyecKme
CTeK/IsIHHble ByCUHBbI, .
NoTpebUTENbCKOI pasmepoB namnbl, Ans 60bLUMX
MesKne 13penus
3MEKTPOHMKM 06EMOB NpoAyKLMN
Kamepa ocaxpgeHvs (MM) 21000 x B80O #1200 x B1500 #1400 x B1600 #1600 x B1800
MaKcuMarbHas 3arpyska (Kr) 500 800 800 1000

LleHTpanbHbIVi MpUBOA,
AddekTnBHas Niowanb
MOKpbITUS (MM)

MnaHeTapHbIV NPUBOL,
AdekTnBHas nnowagb
MOKpbITUS (MM)

@800 x B500

6 x @250 x B500

6: @760 x B1100
8: @700 x B1100

6: @320 x B1100
8: @260 x B1100

6: @835 x B1200
8: @905 x B1200

6: @370 x B1200
8: @300 x B1200

8: @900 x B1500
10: @1000 x B1500

8: @350 x B1400
10: @290 x B1400

MoLLHOCTb MMNYNBLCHOTO
cmeLeHus (KBT)

KpyroBoW [IyroBoit Katog,
(komnneKT)

24

6

24

14

36

14

48

18

BbICOKOBaKyYMHbI HAacoc

MognopHble Hacock!

1*Typ6o-
MOJEKYISIPHbIN
Hacoc

1*SV300B +
1*WAU501+
1*TRP36

2*Typbo-
MOJEKY/SIPHBIN
Hacoc

2*SV300B+
1*WAU1001+
1*TRP48

Hacoc unm
3*Typ6o-
MOMIEKYNSIPHBIN
Hacoc

2*SV300B+
1*WAU2001+
1*TRP60

Hacocbl Unn
4*
Typ6oMoneKynsipHbI
Hacoc

1*SV630BF+
1*WAU2001+
1*TRP90
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Small Size Multi Arc Coating Machine

RTAC1000

MynbTu gyroBasi YCTaHOBKA AJ11 HAHECeHUs

NOKPbITUA Masioro pasMepa
RTAC1000

- Small Footprint

- Fast Cycle Times

- Low Production Cost

- Maximum 6 arc cathodes for fast deposition of coatings

- Suitable for all small work pieces

- Optional DC/MF sputtering cathodes

+ ManeHbKasl niolwagb A/1s1 MOHTaX@

+ KopoTtkuin umkn

+ Hu3kast CToMMOCTb NPOV3BOACTBA

+ MaKcuMyM 6 oyroBbix KaTogoB /15t GbICTPOro HaHECEHWIS MOKPbITHIA

+ MopxoauT A1 Bcex HEBOMbLLIMX 3ar0TOBOK

- Katopb! gnist pacnbineHnst DC/MF onuyioHanbsHO

Layout Drawing
CxemMaTU4eCKUn YepTex

-

1892

| INBTHX

ROYAL TECHNOLOGY

2530.80

820
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Medium Size Multi Arc Coating Machine Layout Drawing ) INBRHX

ROYAL TECHNOLOGY
RTAC1200 CxemMaTU4eCKUU YepTex

MynbTu gyroBas YCTaHOBKA AJ11 HAHECeHUs —

NOKPbITUA CpeaHero pasMepa
RTAC1200

- Compact footprint design +KoMMaKTHbIN A13aiiH
+ Robust machine for most decorative coating parts +poYHas yCTaHOBKA A/151 BO/BLUMHCTBA AEKOPATUBHbIX MOKPbITUIA
+ Efficient pump-down,up to 3 turbo molecular pumps - 3hheKTVBHaAs OTKayKa BakyyMma, 10 3 TypbOMOMEKyNSIPHbIX HACOCOB
- Easy maintenance and extremely low power consumption - MpocToTa 0bCNYKMBaHUS 1 Ype3BbIHaAHO HU3KOE SHeprornoTpeb/ieHe
5231
- Maximum 14 arc cathodes for fast deposition of coatings + MakcumyMm 14 yroBbIX KaTofOB f/151 ObICTPOrO HAaHECEHUS MOKPbITUI i
- Pulsed Bias power for arc discharging + MOLLHOCTb MMMYNIbCHOTO CMELLIEHMS /151 IyroBOro paspsifa % J; i; ; o o
- Optional lon Source Unit * VICTOYHVK MOHOB OMLUMOHA/IbHO E : A |
1
y FulCul-= 5 T 2 SR
- ) R &y 637 | @
SH|SHE|< Il “9 1= .
= = = = .L..
i SE|SEE|s = 1
I S~ EE|=EE| BN | AI
E sl 1 | 1
. 2148
# 2469
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Medium Size Multi Arc Coating Machine Layout Drawing ) INBRHX

RTAC1400 o ROYALTECHNOLOGY
— CxeMaTUYeCKNU YepTex
MynbTu gyroBasi yctaHOBKa /11 HAHeCeHuUs —

NOKPbITUA CpeaHero pasMepa
RTAC1400

-

- Robust equipment + HapexxHoe obopynoBaHue

- Efficient pump-down, up to 3 turbo molecular pumps or 1-diffusion - IbpeKTnBHAs OTKauKa, 10 3-X TYPOOMONEKYSPHBIX HACOCOB MM
1-nchby3rOHHbIN MaC/IsHbBIV HAacoC

oil pump 5000
- Maximum 14 arc cathodes for fast deposition of coatings » Makcimym 14 pyroBbiX KaTOAOB A5 BbICTPOTO HaHeCeHNs 1 =
) . ) MOKPbITUIA I ] I
- High volume of medium substrates loading

- BonbLLOl 06BEM 3arpy3KM MOAJIOKEK CPEOHENO pa3Mepa

- Pulsed Bias power for arc discharging
» MOLLHOCTb MMMYbCHOTO CMELLIEHIs! fi1s1 AYroBOrO paspsifa

+ Reduced cycle decorative coatings

+ COKpaLLEHHbIV LK AEKOPATUBHbIX MOKPbITUIA

2650

O
O
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Medium Size Multi Arc Coating Machine Layout Drawing ) INBRHX
RTACI600 CxeMaTH4YeCcKuii YepTex

MynbTu gyroBasi YCTaHOBKA AJ11 HAHECeHUs —

NOKPbITUA CpeaHero pasMepa
RTAC1600

- Robust equipment * HapexxHoe obopypoBaHue
- Efficient pump-down,up to 4 turbo molecular pumps or 2 diffusion + IhpeKTBHAs OTKauKa, [0 4-X TYPOOMONEKYNSPHBIX HACOCOB MM 2
oil pump AVDdY3MOHHBIX MaCisHbIX Hacoca

- Maximum 18 arc cathodes for fast deposition of coatings + MakcumyM 18 fiyroBbIX KaTOROB A1 BbICTPOTO HAHECEHNS MOKPbITMI 2360 600 1200 - 5800 =
-y |

- High volume of big substrates loading + BonbLLIOI 06beM 3arpy3Ku NofIoxeK 6oMbLIOro pa3mepa

- Pulsed Bias power for arc discharging * MOLLIHOCTb MMITY/IECHOTO CMELLIEHIS! /151 [lyroBOro paspsifa

- Optional DC/MF sputtering deposition sources * VicTouHMKKM ocaxpaeHns pacribineHviem DC/MF onupoHansHo :|

— (32)

L
3 o)
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O
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Technical Specifications

Large Size Multi Arc Coating Machine

| vewa | e
RTAC1836 RTAC2040 RTAC2080 RTAC2270

Stainless Steel Sheets: 1000*2000mm. 1219*2438mm. 1500*6000mm. 1800*6000mm
Stainless Steel Pipes size: diameter 15mm ~ 300mm, length up to 6000mm

Crystal Chandelier, Glass Lighting

Stainless Steel Gate/Wall/ Fence/windows

Ceramic Tiles

Description

Standard Applications

Stainless Steel Furniture: chair, table, desk, bed, display cabinet, clothes hooks, sculpture
Others: windows, walls, hotel, KTV, Bars, elevator panels for aesthetic surface finishing

1. High throughput up to 10 cycles per day

2. Solid complete structure system for more than 30 years life time

3. Compact design and with easy access for upgrading and maintenance work
Key Features 4. Fully Automation, PLC+Touch Screen, one-touch operation and control system
5. High efficiency with less power consumption, max. 50% production cost saving

6. Workshop layout plan support is available from Royal Technology

Deposition Chamber (mm) $1800*H3600 $2000*H4000 $2000*L8000 $2200*L7000
Total Power (kw) 120-300 120-350 200 200

Circular Arc Cathode (sets) 24-36 40-60 50~60 50~60

Rack and Jig System Planetary , central driving or integrated in one machine

Pulsed Bias Power (KW) 60 60 70 70

Heating System Controllable and adjustable from room temperature to 300°C

. Vacuum gauge, MFC devices,electrical enclosure, heating system, cooling system,
Measuring Instruments . .
arc power current all are programmable on touch screen with HMI operation.

TexHU4YeCKMe XapaKTepUCTUKU

LS

| INBTHX
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MynbTh gyroBasl yCTaHOBKA AJ1sl HAHECEHUS! MOKPbITUS 60/bLLIOrO pasmepa

BepTukanbHas lopu3oHTanbHasA

CraHfapTHOe NpuUMeHeHne

KntoyeBble XapaKTepUCTUKn

Kamepa ocaxgeHus(Mm)

06111351 MOLLHOCTb (KBT)

KpyroBoi1 fiyroBoii katog,
(KomMnneKTbI)

Cuctema CTOeK 1 3aXXNMOB

MOLLHOCTb UMMYNIbCHOTO
cmelteHuns (KBT)

Cuctema oborpea

Vi3mepuTenbHble MpUGopsbI

RTAC1836 RTAC2040 RTAC2080 RTAC2270

JINCTbI U3 HepXxaBetoLLelt cranm: 1000 * 2000 mm, 1219 * 2438 mm, 1500 * 6000 mm, 1800 * 6000 Mm

Tpybbl M3 Hep)KaBeIOLLE CTany pa3MepoM: avameTp ot 15 MM Ao 300 MM, AnvHa go 6000 MM

XpyCTanbHble NHCTPbI, CTEKNSIHHbIE CBETUMBHUKY, NlaMMbl

Bopora / CreHbl / 3a6op / OKHa 13 Hep)xaBetoLLeit cTanm

Kepamuieckas nanTka

Me6enb 13 HEepPXKaBEHOLLEN CTanu: CTy/bsl, CTObl, CTONKU, KPOBATW, BUTPUHBI, BELLIASIKV /151 OAEXAbI, CKY/IbNTYpbI.
[pyroe: okHa, CTeHbl, rocTUHULA, KTB, 6apbl, IMdTOBbIE MaHeM /1Sl SCTETUYECKO OTAE/KI MOBEPXHOCTU.

1. BblcoKasi MporycKHast CrocobHOCTb A0 10 LIMKIOB B AEHb;

2. MofHOCTLIO MPOYHas, YCTOMYMBAsK CTPYKTYpa YCTaHOBKY B TeueHwe 6onee 30 ne;

3. KoMNaKTHbI Ay3aliH 1 NIErKWiA JOCTYM fN1si MOAEPHM3ALMMN 11 TEXHUHECKOTO 0BC/Y)KMUBaHWS.

4. MonHoCTbIO aBTOMaTN3MpOoBaHa, M/1K + CeHCOPHbIN 3KpaH, YrpaBneH e OfHUM MPUKOCHOBEHVEM.

5. Bblcokast 3hheKTVBHOCTb C MEHBLUMM 3HEPronoTpebeHyieM, Makc. 50% SKOHOMMM Ha MPOU3BOACTBE.
6. MNopepxka Royal Technology npu pa3paboTke niaHa pacrionoXeHNst YCTaHOBKY.

21800*B3600 @2000*B4000 22000”48000 @2200* 17000
120-300 120-350 200 200
24-36 40-60 50~60 50~60

lMnaHeTapHbIN, LEHTPabHbI MPUBOZ, UIN UHTErPUPOBAHHBIN B OAHOM YCTaHOBKE

60 60 70 70

KoHTponupyemas 1 perynvpyeMasi oT KOMHaTHOM Temnepatypbl go 300 ° C

BakyymmeTp, npubopbl MFC, anieKTpuyeckuii Lkad, cucTemMa HarpeBa, CUCTEMa OXIIXKAEHWS,
TOK MUTaHUA Ayrv NPOrPaMMUPYIOTCA Ha CEHCOPHOM 3KpaHe B pexume HMI.
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Column Hotel trolle

KO/IOHHbI OTesIbHbIe TENEXKU
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High Aesthetic PVD Coating Machine

YcTaHOBKa 411 HAHeCeHUs1 BbICOKO
acreTudHoro PVD noKpbITuaA

b

Standard Applicaitons
Jewelry, watch straps and bodies, stainless steel sports, writing

instruments.

Consumer electronics
Mobile Phone, Laptop, Camera, Drones and Robtics

Home Electronics, In-car Electronics; stainless steel flatware

Medical Instrument and Implants

HacbilweHHbIMYepHbIi  3010T0  Mepp

Jet Black
Gold
Copper
Brass

Silver

CTaHgapTHOEeNpPUMeHeH e

|'OB€J'IVIprIe n3penusa, peMeLLKn 1 Kopnyca 4acos, CI'IOpTl/lBHbIlL/i
WNHBEHTAapPb 13 Hep)KaBeIOLLI'eVI Cranu, nuwywmne NHCTPYMEHTDI.

BbITOBasiaNeKTPOHUKa

MObWIIbHbIE TenedoHbl, HOYTOYKM, hoToannapaTbl, 4POHbI 1 poboTo
TEXHUKA, [JOMALLIHSIS SIEKTPOHMKA, aBTOMOOU/IbHASH SNEKTPOHMKA;
CTO/MOBbIE MPUGOPbI U3 HEPXKABEHOLLIEN CTanu

MepuumHckuiAi UHCTpyMeHTU IMniaHTaTbl

NatyHb  Cepebpo

| INBTHX

ROYAL TECHNOLOGY

The RTAS machines equipped with circular arc and cylinder sputtering
deposition sources. Multiple combinations of DC sputtering, MF
sputtering, arc evaporation and lon source etc.

All are available in one single machine, for a high flexibility in
configurations to satify various applications. Especially for small
components aesthetic coatings: jet black, copper, brass and chrome

colors.

Q Cathodic arc sources

Sputtering deposition sources or lon source

YcraHoBKM RTAS OCHalLLieHbl KpyrosbIMy yroBbIMU U
LMAVHAPUYECKMU PACTIBTUTENBHBIMY UCTOYHMKAMM.
MHOTOKpaTHbIE KOMBVHALWN PacribIIEHNS MOCTOSIHHBIM TOKOM,
pacnbineHunst M, AyroBbiM UCMApPeHUeM 1 UCTOYHUKaMU1 MOHOB U T.
a.

Bce MICTOYHVKM BOCTYMHBI B OAHOM YCTAHOBKE, YTO 0becrneymBaeT
BbICOKYO MMOKOCTb KOHMIypaLmy Ast yAOBNETBOPEHNS Pa3INYHbIX
noTpebHocTel. CneuyanbHO 41 HEGOMbLLMX KOMMOHEHTOB
3CTETUHECKMX MOKPbITUIM TaKNX LIBETOB: TEMHO-YEPHbIN, Mefb, IaTyHb
1 XpOM.

KaTOAHbIeHyI'OBbIe UCTOYHUKHN

UcTouHnKu PacnblieHUsA-ocaXxaeHna Win
WUOHHbI€ UCTOYHUKU
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1 Vacuum Pumping System

2 Vacuum Measuring System

3 Heating System

4 Water/Compressed Air Distribution System
5 Cylinder Sputtering Cathodes

6 Vacuum Gate Valve

7 Electrical Enclosure

8 Vacuum Chamber

9 Cathodic Arc Source

10 View Port

11 Processing Gas Distribution System
12 Rack Driving System

13 Carousel

1 BakyymHas HacocHas cuctema
2 BakyymHas n3mepuTenbHas cucrema
3 Cuctema Harpesa

CvicTeMa pacrpegeneHns Bogpl / OKatoro

4
BO3/yxa

5 LinnnHapuryeckre katofbl pacrblieHus

6 BaKyyMHbII 3anuparoLmii KnanaH

7 3nekTpolukad

8 BakyymHas kamepa

9 VICTOYHVK KaToAHOW ayru

10 CMOTPOBOE OKOLLKO

11 Cuictema pacnpepeneHns paboyero rasa

12 CricTema NpriBoga CTONKM

13 Kapycenb (noBopoTHasi CTolKa)

Technical Specifications
TexHun4yecKue XapaKrepuctuku

-

| INBTHX
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Flexible configurations: the machine is set according to coating processes and customers’ requirements

| pescipton | mmswso | emsen |

Deposition Chamber (mm)

Planetary Driving
Effective Coating Area (mm)

Circular Arc Cathode (sets)

Cylinder Sputtering Cathodes (pairs)
Pulsed Bias Power (KW)

DC / MF Sputtering Power (KW)

Arc Power (KW)

Vacuum Pumps

Max. Power Consumption (KW)
Average Power Consumption(KW)

Operation Space (L"'W*H) mm

$1250*H1250

8: $270*H850
10: $230*H850

7

3

36
3*36KW
T*5KW

2*Turbo Molecular Pumps
1*SV300B

1*WAU1001

1*D65B

200
<75

4300*3700*2800

$1600*H1250

10: $300*H850
16: $200*H850

12

4

48
4*36KW
12*5KW

4*Turbo Molecular Pumps
1*SV630BF

1*WAU2001

1*TRP90

245
<100

5000*4000*2800

MMbkue Koudmrypau,m: YCTaHOBKa HaCTpoeHa B COOTBETCTBMU C NpoLiecCaM HaHeCEHUA NOKPbLITUA U TpeGOBaHVIiIMVI K/IMEHTOB

Kamepa ocaxaeHus (Mm)

AbdekTrBHAs NoLaab NOKPLITUS C
niaHeTapHbIM MPYBOAOM (MM)

KpyroBoi [1yroBoii katof, (KOMMIeKTbi)

LnnnHgpuyeckre katogpl
HarblneHus (napbl)

MOLLHOCTb UMMYbCHOTO CMeLLieHus (KBT)

DC/MF MoLLHOCTb pacrbineHns (KBT)

MolyHocTb ayru (KBT)

BakyyMHble Hacocbl

Makc. noTpebnsieMast MOLHOCTb (KBT)
CpepHee 3HepronotpebneHve (KBT)

Paboyee npocTpaHcTBo ([*LLU*B) MM

@1250*B1250

8: $270*B850
10: $230*B850

7

36
3*36KW
T*5kBT

2* TypbomoneKynsipHble
1*SV300B

1*WAU1001

1*D65B

200
<75

4300*3700*2800

21600*B1250

10: $300*B850
16: $200*B850

12

4

48
4*36KW

12*5kBT

4*Typ6omonexynsipHble
1*SV630BF

1*WAU2001

1*TRP90

245
<100

5000*4000*2800
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Royal Technology Multi950

PVD + PECVD Vacuum Deposition Machine
Royal Technology Multi950

YCTaHOBKa BaKyyMHOro HanblieHus PVD +PECVD

-

- Compact Footprint - Standard Modular Design + KOMMNaKTHbI MOHTaX + CTaHAAPTHbIA MOAY/bHbIV AV3aliH

« Flexible * Reliable + [Mbkas  HapexHas

+ Octagonal Chamber + 2-door structure for easy access + BocbMuyrosnibHasi Kamepa  * 2-X ABepHast KOHCTPYKLYS [y1sl IErkoro
+ PVD + PECVD processes + PVD + PECVD nipoLiecchbl (REGnE

The Multi950 machine is a customized multiple function vacuum

deposition system for R&D.

After intense exchanges with Shanghai University' s team lead by
Professor Chen, we finally confirmed the design and configuration to
fulfil their R&D applications. This system is able to deposit transparent
DLC film with the PECVD process, hard coatings on tools, and optical
film with sputtering cathode. Based on this pilot machine design

concept, we have developed 3 other coating systems afterwards:

1. Bipolar Plate Coating for Fuel Cell Electric Vehicles- FCEV1213
2. Ceramic Direct Plated Copper- DPC1215
3. Flexible Sputtering System- RTSP1215

These 3 machines all have an Octagonal chamber, which allow flexible
and reliable performances in various applications. It satisfies the
coating processes and requires many different metal layers: Al Cr, Cu,
Au, Ag, Ni, Sn, SS and many other non-ferromagnetic metals.

Plus the lon source unit, efficiently enhances films adhesion on
different substrate materials with its plasma etching performance and,

the PECVD process to deposit some carbon-based layers.

The Multi950 is the milestone of advanced design coating systems for
Royal Technology. Thanks to students of Shanghai University and
Professor Yigang Chen leading them with his creative and selfless
dedication, were we able to convert his valuable information into a

state of the art machine.

In the year 2018, we had another project cooperation with Professor
Chen, the C-60 material deposition by Inductive thermal evaporation
method. Mr. Yimou Yang and Professor Chen were fundamental for

these innovative projects.

| INBTHX

ROYAL TECHNOLOGY

ycTaHoBKa Multi950 npepcTaBnsieT coboit creLyanvanpoBaHHYHO
MHOTO(YHKLIMOHA/IbHYHO CUCTEMY BaKyyMHOTO HarbleHUs A1
UCCNefoBaHNI 1 Pa3paboTokK.

lMocne NHTEHCMBHOMO 0BMeHa MHEHVSIMM C KoMaHaow LLlaHxarnckoro
YHUBEPCUTETA, BO3ITABNsiEMOl NPocheccopoM HeHOM, Mbl, HAKOHELL,
YTBEPANIN AM3aMH U KOHUIYpaLMIO YCTAHOBKM A/151 BbIMOMHEHWS X
UCCNe[0BaHNI 1 Pa3paboToK. ITa cMcTeMa CrnocobHa HaHOCUTb
npo3payHyto naeHKy DLC ¢ nomoLupto npouecca PECVD, TBepaple
MOKPbITUSI HA MHCTPYMEHTbI 1 OMTUYECKYHO M/IEHKY PaCrbLIUTE/bHBIM
KatogoM. OCHOBbIBASICb HA TAKOW KOHLEMLMM KOHCTPYKLMM NMIIOTHOM
YCTaHOBKM, Mbl pa3paboTany elle 3 chcTeMbl MOKPbITUSE:

1. BUnonsipHoe NOKPbITVE MAACTUH [/151 3MeKTpoMobunei Ha
TONMBHbIX 3neMeHTax - FCEV1213

2. MNpsiMoe HaHeceHWe Mean Ha kepamuky - DPC1215

3. Tnbkas cvcteMa pacnbineHuns - RTSP1215

3T1 3 YCTaHOBKM UMEKOT BOCbMUYIOJbHYIO KaMepy, KoTopast
06ecrneyrBaeT r’MoKyto 1 HaaEXHY paboTy f/1st pa3nyHbIX obnacten
npuMeHeHus. OHW YAOBNETBOPSET MPOLIECCaM HaHECeHUS! MOKPbITUS 1
TpebyeT MHOro pasnnyHbIX MeTanamndeckux cnoes: Al, Cr, Cu, Au, Ag, Ni,
Sn, SS 1 MHOTUX ApYrvX HecheppOMarHUTHbIX META/IOB.

Kpome Toro, 610K NCTOYHMKa MOHOB 3(HEKTVBHO YyYLLAET aaresnio
MIEHOK K Pa3NvyHbIM MaTeprianaM Nog/1oxK1 bnarofapsi CBOUM
XapaKTepu1CT1KaM MniasMeHHOro TpaeneHns 1 npoueccy PECVD gns
HaHeCeHMsl HEKOTOPbIX C/I0EB Ha OCHOBE YriepoAa.

YcraHoBKa Multi950 sIBNSIETCS BaXKHbIM 3TaroM B pasBUTUM NEPEAOBbIX
CUCTEM HaHECEHUs! MOKPbITUIA st komnaHum Royal Technology.
Bnaropgaps cryaeHTam LLlaHxalckoro yHUBepcuTeTa 1 KX
pykoBoauTento Mpodeccopy MraH YeHy, ero TBopYeCKoi 1
CaMOOTBEP)XEHHOW MPefaHHOCTY, Mbl CMOIIV NMPEBPATUTD €r0 LIEHHYO
MH(OPMALIMIO B COBPEMEHHYHO YCTAHOBKY.

B 2018 rogy y Hac 6bin elLe oavH MPOEKT cOTpyaHUYeCTBa ¢ Mpod.
YeHom, ocaxpeHne mateprana C-60 METOOOM MHOYKTUBHOMO
TEPMUYECKOTO McapeHust. [-H Vimoy SH v Mpodeccop YeH 6binm
OCHOBOTONIOXHMKaMM 3TUX MHHOBALWIOHHBIX NMPOEKTOB.
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Multi950- Layout | INBRIX
Cxema yctaHoBKM Multi950

Design Features

1. Flexibility: Arc and sputtering cathodes, lon source mounting flanges
are standardized for flexible exchange

2. Versatility: It can deposit a variety of base metals and alloys; optical
coatings, hard coatings, soft coatings, compound films and solid
lubricating films on the metallic and non-metallic materials substrates
3. Straight forward design: 2-door structure, front & back opening for

easy maintenance

OcobeHHOCTM gu3aliHa

2. door.structure 1. TMBKOCTb: yroBble U PaCrbIIAIOLME KAaTOfbl, MOHTaXHbIE hiaHLib

VIOHHbIX VICTOYHMKOB CTaHOapTU3MPOBaHb! AN TMOKOM 3aMeHbI

2-x ABepHas CTPyKTypa 2. YHMBEPCA/IBHOCTb: MOXET HAaHOCUTb PA3/IMYHbIE OCHOBHbIE
METa/I/bl M Cr/IaBbl; ONTUYECKME MOKPLITUS, TBEpable MOKPLITUS,
MSITKVE MOKPbITYSI, COCTABHbIE MIEHKM 1 TBEPAO-CMa304Hble MNeHKM

i
i
i
i
i
LTI

Ha MOAIOXKAX M3 META/INYECKUX U HEMETA/TIMHECKVIX MaTepUarnioB
3. MNpsiMOiA An3aiiH: 2-x ABepHast KOHCTPYKLYISI, OTKPbITWE Criepeau 1
C3aau Ans yaobcTea obcnymBaHUs

|\
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Modular and Compact Design
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Technical Specifications
TexHn4ecKuexapaKTepucTuKm

-

Descipion w0

Deposition chamber (mm)
Diameter x Heigh

Deposition Sources

Linear lon Source

Plasma Uniformity Zone (mm)

Carousel

Powers (KW)

Gas Control System

Heating System

High Vacuum Gate Valve
Turbomolecular pump
Roots Pump

Rotary Vanes Pump
Footprint (Lx W x H) mm

Total Power (KW)

$950 x 1350

1 pair of MF sputtering cathodes
1 pair of PECVD

8 sets arc cathodes
1 set

$650 x H750

6 x $300

Bias: 1x 36

MF: 1 x 36

PECVD: 1 x36

Arc: 8 x5

lon Source: 1 x5

MFC: 4 +1

18KW, up to 500°C, with
thermalcouple PID control

2

2 x 2000L/S

1x300L/S

1x90 m’/h + 1 x48 m’/h
3000 * 4000 * 3200

150

Royal Technology's service and engineering team provide
customer support on-site. Contact us for your applications!

Kamepa ocaxgeHus (Mm)
[nameTp x BbicoTa

WCTOYHNKN ocaxaeHms

JIMHEMHbIN VOHHBIA UCTOYHUK

30Ha 0gHOPOAHOCTH
nnasmbl (Mm)

Kapycenb

MotuHocTu (KBT)

Cucrema yrpaBsfieHns rasom

Cuctema oborpeBa

BbICOKOBAKYYMHbIiA
3anuMparoLLmMii KnanaH

TypbomoneKynsipHbIA HacoC
KopHeBol1 Hacoc

PoTOpHbI Hacoc

Cnepn (4 x LWL x B) Mm

06111351 MOLLHOCTb (KBT)

@950 x 1350

1 napa pacnbINAoLLMX
KatogoB MF

1 napa PECVD

8 KOMINJIEKTOB [1yroBbIX
KaToA0B

1 KoMnneKkT

@650 x B750

6 x @300

CmelyeHue: 1 x 36

MF:1x36

PECVD: 1 x36

[Ayra:8x5

WCTOYHMK noHoB: 1 x 5

MdLl: 4 +1

18 kBT, go 500 °C, Tepmonapa

¢ MNA-perynstopom

2

2x2000n/c
1x300n/c

1x90M /u+1x48M /4
3000 * 4000 * 3200

150

CepBurcnkoMaHgauHxeHeposkomnaHumRoyal Technology
obecneurBaeT NoaaepKKy KIIMEHTOB Yepes Be6-calT.
CBsKUTECh C HAMU /151 BaLLMX 3aSBOK!

| INBTHX
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DPC-RTAS1215" Sputtering System
Cucrema HanbineHus nNokpbiTua DPC-RTAS1215

Sy

F
=B8R
=ER
2R
REN
=55

bonbliag BmectTMMOCTb
rmbkas KoHcTpykuusamogyneun
To4yHoe pon3BoacTBO

Large Capacity
Flexible Modules Design
Precised Manufacturing

45



Applications of DPC

*HBLED

- Substrates for solar concentrator cells

+ Power semiconductor packaging including automotive motor control
- Hybrid and electric automobile power management electronics

- Packages for RF

+ Microwave devices

The DPC process- Direct Plating Copper is an advanced coating
technology applied with LED and semiconductors in electronic
industries. One typical application is Ceramic Radiating Substrate.
Copper conductive film deposition on Aluminum Oxide (ALO), AIN
substrates by PVD vacuum sputtering technology, has above all one big
advantage compared to traditional manufacturing methods: DBC LTCC
HTCC have much lower production costs.

Royal Technology’ s team collaborated with our customer to develop the

DPC process successfully applying PVD sputtering technology.

MpumeHeHne DPC

*HBLED

+MORNOXKI 1151 CONHEYHbIX KOHLIEHTPATOPOB

*YMaKoBKa CU/OBbIX MOTYNPOBOAHMKOBbIX MPUGOPOB, BK/IOYast
yrpaB/eHye aBTOMOBU/IbHBIM [ABUrATENEM

* JNEKTPOHVIKA YNPaBNEHNSI MUTAHUEM TMOPUAHBIX U SMEKTPUYECKUX
aBTOMObMNEN

*YnakoBka ans PY

* MUKpPOBO/THOBbIE MPUGOPSI

Mpouecc DPC (Direct Plating Copper — HenocpeacTBeHHOe HaHeCeHVe
Meqav) 3TO MepefoBast TEXHOMOMSI HAHECEHNS TOKPbITHIN,
npuMeHsieMas [/1si CBETOANOLOB W NOJTYNPOBOAHUKOB B
3/IEKTPOHHOM MPOMbILLAEHHOCTU. OAHUM TUMNYHBIM MPUMEHEHKEM
ABNSIETCH Kepammyeckas U3ny4varoLas nop/ioxka. OcaxgeHne
MeaHOV MPOBOASALLEN NEHKN Ha okeug, antomunms (ALO,),
AIN-NoAI0XKKN C MOMOLLIBHO TEXHOMOMMN BaKyyMHOTO HarblieHus PVD,
VIMEET, NPEexae BCero, 0aHO H0o/bLLIOe NMPENMYLLECTBO MO CPABHEHIO
C TPa@MLMOHHbBIMM MeTogamm npomssoactea (DBC LTCC HTCC): nmeet
ropasgo 6osiee HU3KKE NPOU3BOACTBEHHbIE 3aTpaThl.

KomaHga Royal Technology coBMeCTHO € HalLMM 3aKa34yMKoM
pa3spabotana npouecc DPC, ycrnelwHo npUMeHsist TEXHOMOM M0
pacnbineHuns PVD.

Technical Advantages
The DPC-RTAS1215+ Sputtering system is the upgraded version of the

original ASC1215 model, the newest system has several advantages:

Higher Efficient Process

1. Double sides coating is available by turnover fixture design

2. Up to 8 standard planar cathode flanges for multiple sources

3. Large capacity up to 2.2 m’ ceramic chips per cycle

4. Fully Automation, PLC+Touch Screen, ONE-touch control system

Lower Production Cost

1. Equipped with 2 magnetic suspension molecular pumps, fast
starting time, free maintenance;

2. Maximum heating power;

3. Octagonal shape of chamber for optimum space using, up to 8 arc

sources and 4 sputtering cathodes for fast deposition of coatings

| INBTHX
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MonekynsipHbiii Hacoc ¢ MarHuTHoi Mopeeckoi

TexHU4YecKne npenmyLLLecTBa

Cvictema pacribineHust DPC-RTAS1215+ siBnsieTcst 0GHOBEHHON BepCHEN
opurMHanbHon mopeny ASC1215, HoBelillas cucTema MMeeT psif,
TNpeVMyLLECTB:

Bonee Bbicokas 3¢hheKTMBHOCTb Npouecca

1. [IByXCTOPOHHEE MOKPbITHE AOCTYMHO 6/1arofapsi KOHCTPYKLMM
KpenneHus

2. [1o 8-MM1 CTaHZAPTHbIX MIOCKUX KaTOAHbIX (D1aHLEB /s HECKOJBKIX
VNCTO4YHWUKOB

3. BO/IbLLAst BMECTUTENBHOCTb [0 2,2 M’ KEPAMUYECKVIX YMMOB 33 LIMKIT
4. MonHas aBToMaTu3aLys, M/1K + CeHCOpPHbIN 3KpaH, cuctema
ynpaeneHust ONE-Touch

bonee HMU3Kas CTOMMOCTb NPOU3BOACTBA

1. OcHalLieHa 2-Msi MONEKyNSPHbIMI HACOCaMU C MarHUTHOW MOZBECKON,
6bICTpOE BpeMs 3arycka, 6ecrniatHoe obcIyMBaHUE;

2. MakcMMarnbHasi MOLLHOCTb HarpeBa;

3. BocbMuyronbHas hopMa Kamepbl f/1st ONTUMasibHOMO MPOCTPaHCTBa C
MCMO/Ib30BaHMEM [0 8-MV UCTOYHMKOB Ay U 4-X pacriblIMTEbHbIX
KaTofIOB ANs BbICTPOrO HAHECEHNIS MOKPbITUI
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Technical Specifications

) SRR

ROYAL TECHNOLOGY
TexHn4eckme xapalcrepucmm Cxema
-
Chamber Height (mm) 1500 BbicoTa Kamepsbl (MM) 1500
Chamber diameter (mm) $1200 [uaveTp kamepsbl (MM) #1200
. . MOHTaXHbIN (haHeL,
Sputtering Cathodes Mounting Flange 4 4
pacrbiUTeNbHBIX KaTOJ0B
lon Source Mounting Flange 1 MOHTaXHbiA pnarie, oHHOro 1
MCTOYHMKA
Arc Cathodes Mounting Flange 8 MorTaxbif priakel Ayrosbix 8
KaTogoB
Satellites (mm) 16 x 150 Carennutbl (MM) 16 x @150
MOLLHOCTb UMY ILCHOTO
Pulsed Bias Power (KW) 36 » v 36
cMeLLeHus (KBT)
Sputtering Power (KW) Dc36 + MF36 MolLLHOCTb pacrblieHus (KBT) DC36 + MF36
Arc Power(KW) 8x5 MolyHocTb myru (KBT) 8x5
lon Source Power (KW) 5 MOLLHOCTb MCTOYHMKA MOHOB (KBT) 5
Heating Power (KW) 36 MoLuHOCTb Harpesa (KBT) 36
Effective Coating Height (mm) 1020 ddekTnBHasA BbicoTa MOKpbITUS (MM) 1020
. . M 7 n
Magnetic Suspension Molecular Pump 2x3300L/S O"eKym,p FIbI HACOC € MATHMTHON 2x3300n/c 5245 6000
MofBECKON 4
. |
Roots Pump 1 x 1000m*/h KopHeBoii Hacoc 1 x 1000m’/4
Rotary Vane Pump 1 x 300m’/h POTOPHO-110MaCcTHOM Hacoc 1 x 300m’*/y f
3
_ o % g
Holding Pump 1x60m’/h YaepK1BaroLWMIA Hacoc 1 x 60m*/y Q o g g
. g
Capacity 22m’ BmectmocTb 22m’ /=)=
. MnoLaab MOHTaXa YCTaHOBKM ”npe
Installation Area (L x W x H) mm 4200*6000*3500 4200*6000*3500 IE|
(4 x W x B) MM X i
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Hydrogen FCEV Industry Development

Nowadays it's more important than ever for manufacturers to
develop and find best coating solutions to achieve maximum
product quality and lowest production costs, while preserving our
environment.

Especially in the automobile industry, which has high production
costs, scientists have been looking relentlessly for alternatives to

petrol, which is limited in supply and pollutes our planet.

State of the art PVD Vacuum Coating Technology provides the most

efficient solutions to all these crucial issues.

FCEV Bipolar Plate Coating

Royal Technology's Solution on Bipolar Plates Coating

FC stack contains an array of catalyst coated membranes and
stainless steel plates, called “bipolar plates”.

The electrolyte membrane is the key technology, this special coating
provides a low contact resistance and prevents corrosion through

the fuel cell's lifetime.

ITEMS FCEV

Hydrogen as a renewable

energy source, from
Driving Power industrial gas waste, wind

power or electrolysis of

Electricity from wind,
water, solar sources

water
Charging Time 3 mins >6 hrs
Endurance Hydrogen: 5KG @ 500km 600~800km
Emission Water NO
Market Share Low Medium

High pressure
rhydrogen
storage tank

“Fuel Cell

L FC Boost Converter

Petrol oil, fossil fuel
source

3mins

Petrol: 37L

Fossil fuel gases such
as CO,, SO,

High

Pa3BuTHe NpoMbILLIEHHOCTU
BogopoaHbIX FCEV

B HacTosiLLee BpeMs [/15 NPOV3BOAUTENEN KaK HUKOTAA BaXKHO
pa3pabaTbiBaTb U HAXOAWTb NYYLLME PELLeHUs 15 HAHECEHMS]
MOKPBITWI 4151 BOCTVIKEHWS HAaUYULLIEro KayecTBa NpOoayKLmnm v
MUHWUMarbHbIX MPOM3BOACTBEHHbIX 3aTpaT NPY COXPaHEHNM
OKpYy)KatoLLeli cpeqbl.

OcobeHHO B aBTOMOGW/IbHOW MPOMBILLIEHHOCTH, KOTOpast MeeT
BbICOKVE NMPOV3BOACTBEHHBIE U3AEPXKKM, YHEHbIE HEYCTAHHO WLLYT
anbTepHaTUBbI 6EH3MHY, KOTOPbI OFPaHMUYEH B MOCTaBKax U
3arpsi3HsEeT Hally naaHeTy.

'- FC Boost Converter

CoBpeMeHHast TEXHOOr st BaKyyMHOIO MOKpPbITUS PVD
obecrneunBaet Hanbosnee aheKTUBHOE peLLeHne BCeX 3THUX
Ba)KHbIX BOMPOCOB.

MoKpbITHE 6UNONAPHBIX
nnactuH FCEV

PewweHneorkomnaHumRoyal Technology no nokpbituio
6UMONAPHbLIX MIACTUH

MakeT FC copepXXmT MaccuB MOKPbITbIX KaTanM3aTopoM MeMbpaH 1
MAaCTUH U3 HEPXXaBEIOLLE CTanu, HasbiBaeMbIX «GMMOASIPHbIMY
NAaCTUHaMM.

ANeKTponuTHas MeMbpaHa SIB/ISIETCS KITFOUYEBOMN TEXHOOTUEN, 3TO
CreLmanbHOe MOKPbITVE 06eCMeYrBaET HU3KOE KOHTAKTHOe
COMPOTUB/EHNE U NPEAOTBPALLAET KOPPO3WIO B TEHEHME BCErO
CpoKa Cy»6bl TOMMBHOIO 3/1EMEHTa.

| INBTHX
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High pressure
—Thydrogen
storage tank

“Fuel Cell

s

Bogopog, kak

BO306HOB/ISIEMbIIA
JNeKTpUYeCcTBo OT BETpa,
WCTOYHWK SHeprum u3

IHeprus ABWKeHUs BOAbI, COMHEYHbIX
MPOMBbILLIEHHbIX ra30BbIX

BeH3uH, NCTo4YHMK
MCKOMaeMoro Tonsinea

WNCTOYHMKOB

OTXO[0B, SHEPrMN BETPa

VAW 3N1eKTPONKM3a BOAb!
Bpewms 3apspku 3 MUHYTbI > 6 yacoB
BbIHOC/IMBOCTb Bogopoa;: 5 kr Ha 500 km 600 ~ 800 KM BeH3uH: 37 1
. ai [oproyne rasbl Tonmea,

mumcens BOAQ
A Takue Kkak CO,, SO,

[ons Ha pbiHKe Huzkas CpegHss Bblicokas
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3. dopmMmupoBaHue

7. YnnoTtHeHuencbopka

8. ipyroe

Royal Technology FCEV1213

Bipolar Plate Coating Equipment For Hydrogen FCEV

Royal Technology FCEV1213

| INBTHX
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060opynoBaHwe 1S HAHECEHNSI MOKPBITUS HA BUMONSIPHBIE NIACTUHBI AN BOROPOaAHbIX FCEV

-

Equipment Structure
Vertical orientation, octagonal structure, 2 doors opening (front and

back) for easy access.

Equipment Features

+ Environmentally friendly system, no hazardous waste

- Total integration, modular design

- Commercialized and standardized for industrial mass production

- Extremely efficient ion source for strong adhesion and high ionization

- Easy Operation: Touch screen + PLC control, one touch operation

-With Royal Technology’ s software, process parameters can be
programmed, saved and reproduced

- Special design of Carousel system for highly uniform deposition

+ High productivity and stability, working 24/7 a week

- Flexible, matches various sizes of plates, for single or double sides

coating

CTpyKTypa 060pyaoBaHus
BepTUKasibHas OpueHTaLys, BOCbMUYro/ibHasi CTPYKTYPa, OTKpbITHE

2-x ABepen (criepemy v C3aam) A1si IErKOro JOCTyra.

0Ocob6eHHOCTU 060pyaoBaHMS
* IKOMOrNYECKN YmcTas cicremMa, 6e3 ornacHbIx oTXo40B
+[onHas nHTerpaums, MogynbHask KOHCTPYKLMS

'KOMMep‘-IeCKOE MCNonb30oBaHME U CTaHJaPTMU3aumAa Ans MacCoBoro
npoun3eBoAcTea

*Ype3BblyaliHO 3thhEKTUBHbIV MCTOYHWK MOHOB /151 CUIbHOW afresnn
11 BbICOKOW MOHM3aLMM

+[MpocToTa B 3KCM/yaTaumm: CEHCOPHbINM 3kpaH + M/1K, ynpaeneHvie
OfHUM KacaHWem

+MporpammHoe obecrnieveHrie Royal Technology nossonsiet
MpOorpamMMMpOoBaThb, COXPaHsTb U BOCMIPOM3BOAWTb MapameTpbl
mpoLiecca.

+ CnelmanbHbIi Ay3aliH cuctembl Kapycenb Anst 04eHb paBHOMEPHOTO
ocaxpaeHVs

+ Bbicokasi pOU3BOAUTENBHOCTb 1 CTabUIILHOCTb, paboTa 24/7 B Hepento

« [MbKas, noaxomuT ANs NAACTUH Pa3INYHbIX Pa3MePOB, A1
OfIHOCTOPOHHErO WU [BYCTOPOHHETO MOKPbITHS
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Linear lon Source - Assisted Deposition

Technical Specifications

| INBTHK

ROYAL TECHNOLOGY
Linear lon Source - Plasma Etching
A A A
JINHEeNHbIN NOHHBbIN UCTOYHUK-BCMOMOraTe/ibHOe ocaxxpgeHue
v o I EEE——————————..
JINHEeNHbIN NOHHbIU UCTOYHUK-TJ1TA3MEeHHOoe TpaB/ieHue
L

Chamber Height (mm) 1300
Chamber Diameter (mm) $1200
Vacuum chamber door 2
Sputtering Cathodes Mounting Flange 6
lon Source Mounting Flange 1
Satellites 24 x ®120mm
Power (KW) 2 x DC15 + 1 x Bias 30
Max. Effective coating height (mm) 850
Magnetic Suspension Molecular Pump 2 x 2200L/S
Roots Pump 1 x 1000m*/h
Rotary Vane Pump 1 x 300m’/h

Performance KCN/yaTaUMOHHbIEXAPAKTEPUCTUKM

- To improve the conductivity of surface - [N ynyuLIeHNs MPOBOAYMOCTM MOBEPXHOCTM Holding Pump 1x60m’/h

- High corrosion resistance + BbicoKasi KOPPO3MIOHHAs CTOMKOCTb

+ High wear resistance + BbICOKasi M3HOCOCTOMKOCTb 420 x 120

“Hich h ‘B 450 x 250

igh hardness bICOKasi TBEPAOCTb Substrate sizes (mm)

- Hydrophobic composition film and other functional films - TnapodobHas KOMNO3ULMS NMNEHOK 1 APYTUX hyHKLMOHAMbHbIX 440 x 140

- Available for compound coatings: metallic and non-metallic films MNIEHOK 297 x210

+ Film thickness range from 100nm to 12um, thickness tolerance*5% * AoCTYMHO A1 CIIOKHBIX MOKPBITIA: MeTan/Heckme n

HeMEeTa/IINYECKe NIEHKM .
+ Strong adhesion Capacity 40 ~ 80 depends on
#ace hard + [InanaszoH TonwyiHbl nneHky ot 100 HM g0 12 MKM, fOMNYCK
* Low tempering parts surface hardening treatment + £
TOUMHEL T 5% Installation Area (L x W x H) mm 3000 * 4000 * 3200
+ CunbHas agresus
SO TEMMepaTypHOR YPOHEHHE NOBEKHOCTH ReTanci T
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TexHn4YecKne xapakTepucTuku Cesium lodide (Csl ) Vacuum Metallizing Equipment | INERHK

“ ROYAL TECHNOLOGY
~ O6opyagoBaHue gna MeTanmsauum nogmpom uesus (Csl)
LS
| oweawe | e
BbicoTa kamepbl (MM) 1300
[nameTp kamepsbl (MM) #1200
[iBepb BaKyyMHOI Kamepbl 2
MOHTaHbIN q)flaHeLl, pPacnblNnUTENbHbIX KaTOAOB 6
MOHTaXHbIN hiiaHeL, MOHHOIO UCTOYHMKA 1
CMYTHUKN 24 x 120 mm
MolyHocTb (KBT) 2 x DC15 + 1 x cmelyeHme 30
MakcMyM. I heKTVBHAsA BbICOTa MOKPLITUS (MM) 850
MoneKynsipHbIN HAcoC C MarHUTHOMN NOABECKON 2x2200n/c
KopHeBo Hacoc 1 x 1000 M*/y
POTOpPHO-N10MacTHON Hacoc 1 x 300M°/y4
If you are using PVD coating in your business,but needamore  EcimBbiyxeuncnonbsyetePVD nokpbiThe B cBoeM 613Hece,
YAepKUBaIoWM HACOC 1 x 60m*/4 efficient solution, Royal Technology is able to upgrade your ~ HOBaMHeo6xopuMo Gornee achpexTyBHOE pelLeHue,
. komnaHus Royal Technology rotoBa 06HOBUTDb Balll TEKYLLMIA
current production process!
npoLiecc NponsBoacTaa!l

420 x 120

450 x 250
Pa3mepbl NognoxeK (Mm)

440 x 140

297210 Royal Technology Cares About KomnaHusiRoyal Technology
. Your Health. 3a60TUTCA O BaLLIEM 3[10POBbeE.

MeCTUMOCTb 40 ~ 80 3aBMCUT OT

Mnowagp yctaHoBkM ([ x LU x B) MM 3000 * 4000 * 3200
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Royal Technology Csl-950 ) SRR

X-Ray Scintillator(Csl) High Vacuum Deposition System RO TEEHNOLOGY

Royal Technology Csl-950

BbICOKOBaKyyMHasi CUCTEMA OCKAEHUS PEHTIEHOBCKOMO cLmHTUAAsTOpa (Csl)

Sy

Sl
i i
_

i

Js-

i gt LI

Efficiency 3ddekTnBHOCTL

- Csl-950A+ model is with 2-rotary rack structure based on - Mogenb Csl-950A+ MeET 2x-NIOBOPOTHYH KOHCTPYKLMIO CTOMKY Ha

Generation -one Csl-950 model. ocHoBe Mogenu Csl-950 nepBoro nokoneHus

- Double-capacity for max. size substrate: 500 x400mm. + [IBOViHast eMKOCTb /151 MOAJIONKM MaKCMMarbHOMo pa3mepa: 500 x

400 MM
Repeatability & Reproducibility MoBTOPSEMOCTL 1 BOCTIPOU3BOAMMOCTD
.1T"0ugh mgh pm[ﬁe[xﬂanﬁﬁerconﬂblsyﬁfn1 'Eﬂaroﬂapﬂ BbICOKOTOYHOM cncTeme ynpasneHnsa napaMmeTpamm
- Automated process control software and program . ﬂporpaMMHoe obecrieyeHve 1 nporpaMmma /11 aBToMaTn4ecKkoro

MPaB/eHs MPOLIECCOM
- User friendly operation ynp pou

*YnobHas 151 NMosb30BaTesist SKCrTyaTaums

Reliability HapexHocTb
- 24/T days non-stop operation; + KpyrnocytouHas pabora 24/7
+ Inficon Film Thickness Controller to monitor the film thickness inline + KoHTpornep TonLyHbl naeHKK Inficon a1 MOHUTOpUHA TOALLMHBI

- Temperature control accuracy: 1 °C, multi-stage setting, automatic
temperature data recording and control

-Rotary racks equipped with Servo-Motor for high accuracy and

MNNEHKN

» ToYHOCTb KOHTpOS TeMnepaTypbl: = 1 °C, MHOrocTyneHyaras
HaCTpoIiKa, aBTOMATIYeCKas 3anKcb 1 KOHTPO/Ib TEMMEPATYPHbIX
[aHHbIX

stabili
o + [oBOPOTHbIE CTOMKM OCHALLEHbI CEPBOABUIATENEM /151 BbICOKOM
TOYHOCTM U YCTOMYMBOCTM
Safety
Ultra- High Spatial Resolution of X-Ray Imagin lication ) ) ) ) BesonacHocTb
gnsp 306 y Imaging App +High vacuum pump: Magnetic suspension molecular pump, with
PeHTreHOBCKOE U DKEHUEe CO CBePXBbICOKUM . W . v W
pa P! nitrogen gas blowing device o avoid hazardous material o be BbICOKOBaKyyMHbII1 HAcoC: MONEKY/SIPHbIN HACOC C MAarHUTHOM
NPOCTPaHCTBEHHBIM paspeLlieHnem MOJABECKOIA, 1 YCTPOICTBOM MPOfYBKM ra3006pa3HbIM a30ToM A

exposed in the air 136eXaH1s MoMafaHsl OracHbIX BELLECTB B BO3MyX

+ All electrodes are equipped with safety protection sleeves + BCe 3/1eKTPOf! OCHALLIEHI JALLMTHBIMM PyKABAMIA
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FOS ACS/GPXS/ALS

M Scintillator : Csl(TI)

FOP
(Fiber optic plate)/

Csl High Vacuum Deposition System is exclusively designed for Csl
metallization on scintillation screens in an extremely high vacuum
environment. The Csl scintillators 200~600um in thickness ranges

with high uniformity of thickness and brightness performance.

Cesium lodide (Csl) deposition characteristics
+ Ultra-high spatial resolution of imaging

- Fast response for sharp imaging

- Class leading edge-to-edge image areas

- Optical absorb or reflector layers

- Low patient X-ray dose

Application
For security check and inspection, high energy physics education,
nuclear radiation detection and medical imaging: chest examination,

mammography, dental inter/oral and panoramic.

Substrates Applied

TFT glass, fiber optic plate, amorphous-carbon plate, aluminum plate

Carbon layer protection film can be considered as
post-deposition to improve to highest resolution

Scintillator : Csl(T1)

Protection Film

Amorphous-Carbon: ACS
Aluminum plate: GPXS, ALS

BbicokoBakKyyMHast cuctema ocaxxaeHus Csl npegHasHayveHa
VCKIMIOYUTENBHO ANS METaNM3aumm coegmHenms Csl Ha
CLUMHTUSILMOHHBIX 3KPaHaX B YC/IOBUSIX YPE3BbIYAHO BbICOKOIO
Bakyyma. CupHTuAnsTopbl Csl TonwwHol 200 X 600 MKM MMetoT
BbICOKYHO O{HOPOAHOCTb TO/LLMHBI U SPKOCTb.

XapaKTepucTuKu ocaxxaeHus ogupa uesus (Csl)

+ CBEPXBbICOKOE MPOCTPAHCTBEHHOE pa3peLLeHme N306paKEHMS!
+ BbICTPbIV OTKNK Ay1s1 BOsIee YETKOTO U306PKEHMS

+Knacc BefyLumx obnactein 306paxeHunst OT Kpasi 10 Kpas

+ ONTUYECKY MOTYIOLLAIOLLME CTION MM OTPaXaoLLyie CIoM

+Hu3Kas [03a 0b/yyeHVs naLyeHTa

MNpumeHeHne

[n1s 6e30nacHoro 0CMoTpa 1 NMPOBEPKM, 06pa3oBaHus B 061aCTu
D13V BbICOKWX SHEPTIIA, OBHAPYIKEHWS SITEPHBIX M3TyYeHUIA 1
MEAVLIMHCKYX 1306paXeHN: 06C/ienoBaHe rpyaHON KNeTKu,
MamMorpacuisi, CTOMATOIOTMYECKNE BHYTPU-POTOBbIE U NMAaHOPaMHbIE
obcnenoBaHus.

MpumeHsieMble NOAJIOKKMN

TFT-CTeks10, BOIOKOHHO-OMTUYECKast M1acTHa, aMopdHo-yrepoaHast
nnacTvHa, aNtOMUHMEBas NAacTHa

3almMTHasA MJIEHKa YITIePOAHOTO C/I08 MOXKET
paccMaTpUBaTLCA KaK nocsieayoLee ocaxaeHue s
YNyuLLIEHUs1 BbICOKOIO paspeLLeHus.

Technical Specifications
TexHnYeCKMe XapaKTepucTuKu

-

| INBTHX
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| oeipion | cisw csssons

Deposition chamber (mm)
Loading rotary racks

Evaporation sources

Heating method

Ultimated vacuum pressure (Pa)
Magnetic Suspension Molecular Pump
Roots Pump

Rotary Vane Pump

Deposition Controller

Power Consumption (KW)

$950 x H1350 $950 x H1350
1 2
2 2

lodine tungsten lamp lodine tungsten lamp

Max. 800°C Max. 800°C

8.0X10° Pa 8.0X10° Pa
1 x 3400L/S 1 x 3400L/S
1x 490m’/h 1x490m’/h
1x300m*h 1x300m¥h

Quartz Control x 1 Quartz Control x 1

Max.approx.62 Max.approx.65

Average approx.32 Average approx.35

Kamepa ocaxaeHus (Mm)
3arpy304Hble NOBOPOTHbIE CTONKM

MCTOYHMK ncnapeHus

Cnocob HarpeBa

MpepenbHoe BakyymMHoe fasneHue (Ma)
MonekynsipHbIi HACOC C MarHUTHOW MOABECKON
KopHeBo# Hacoc

PoTopHO-nonacTHol Hacoc

KoHTponnep ocaxgeHuns

MoTpebnsieMast MOLLHOCTb (KBT)

@ 950 x B1350 @950 x B1350
1 2
2 2

MoaHas Bonbpamosas namna MopaHas Bonbpamosas namna

makc. 800 °C makc. 800 °C
8.0X10°MNa 8.0X10°Ma
1x3400n/c 1 x3400n/c

1 x 490m*/yac 1 x 490m°/uac
1 x 300m°*/uac 1 x 300m°*/uac
KeapueBbii x 1 KeapueBbii x 1
Makc. = 62 Makc. = 65
CpepHun = 32 CpepHun = 35
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Royal Technology- High Vacuum Metallizing Equipment

Large Batch, Fast Cycle, High Yield

BbicoKOBaKyyMHOe 060pyAoBaHMe i MeTa/uM3aumn

komnaHuu Royal Technology
Bonbluas napTust, BbICTpbIV LK, BbICOKMIA 1OXOA,
-~

—

) S . W

H

One Touch Auto Control
ABTOMaTUYECKOE YNpaB/IeHMe OGHUM NPUKOCHOBEHWEM

Open the W
o the ime &

o
-
(&2 (e ]

)
Recipe
Wik I

Royal Technology has designed, built and installed over 100 sets of

thermal evaporation coating systems worldwide, encompassing a

variety of applications and industries, such as:

- Automotive plastic exterior/interior trims

- Vehicle lightings and components

- Commercial, industrial and residential LED lighting reflectors

- Cosmetic packages

- Glassware and mirrors

+ Electronic consumer products

- EMI shilding and NCVM films

- Toy parts and sporting goods

-Home appliances of washing machine and various accessories of
furniture

+ Fashion, clocks and watches

The PVD metallizing process gives the objects a high shiny,
reflective, metallic look which can be in different colors.

Only to name a few, in many other areas PVD vacuum metallizing
processes are continue to be used and developed in the coating

industry.

| INBTHX

ROYAL TECHNOLOGY

KomnaHus Royal Technology paspabotara, noctpouna 1 ycraHoBva
6onee 100 KOMMIEKTOB CUCTEM HAHECEHNIS MOKPbITUN C TEPMUYECKIM
CNapPEHNEM M0 BCEMY MUPY, OXBATbIBAOLLMX pa3/iMyHble 06/1acTu
MPUMEHEHNS N OTPaC/n, TaKve Kak:

- MnacTMaccoBast OTAe/Ka MHTEpbepa/KCTepbepa aBTOMObUIEN
+ ABTOMOGU/IBbHbIE (hapbl ¥ KOMINEKTYHOLLYIE

- Kommepyeckme, NMpoMbILLIEHHbIE Y MHTEPbEPHbIE CBETOANOAHbIE
OCBETUTE/bHbIE NPUGOPbI

+ YnaKkoBKa g1 KOCMETUKM

+ CTeksHHas nocyaa v 3epkana

* ANEKTPOHHbIE NOTPebUTENbCKYIE TOBAPDI

+ EMI akpanvpoBsaHve n NCVM nneHku

+ CocTaBHble 4aCT UrpyLLIeK 1 COPTUBHbIE TOBapb!

- BbITOBas TexHWKa, MebenbHas PypHUTYpPa 1 pasnyHble
aKceccyapl

. Mop,a, HaCTeHHbIE N Hapy4Hble Yacbl

B npouiecce PVD-MeTaimsauum usgenus npuo6peraior
6necTALMIA, OTPAXKAIOLLMIA, META/UIUYECKUIA BHELUHUIA BUA, C
LUMPOKUM AMana3oHOM LiBETOB.

HasBaHbI BCero /inLlb HEKOTOPble, BO MHOTUX Apyrux obnacrsax PVD

NpoLLecc BaKyyMHOIN METa//IM3aLmmn NPofosKaeT UCMOsb30BaTbCs,
M LUIMPOKO Pa3BUBATLCA B JTAKOKPACOYHOM MPOMBILIEHHOCTU.
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Total Coating Process O6wwmm Mpouecc HaHeceHns MokpbITUS

Traditional Process Upgrade Process TpagMUMOHHbINpoLIEcC

supst T oo nogo

} } } ¥

Newest Advanced Process

HogelmiinepepoBoi
npoLiecc

O6HOB/IEHHbINPOLIECC

Mopnoxka

Ba3oBoeY®-noKpbiTHe

Ba3oBoeY®-nokpbiTue

{

Vacuum Al Metalizing
PVD Deposition in Chamber

| W TopCosting,

1. Low Yield

2. High Pollution - Yes
3. Energy Waste

4. High production cost

¥

Top Coating +
VacuumAl

Metallizing

PVD + PECVD(HMDSO)
Process in Chamber

1. Good Yield
2. Less Pollution

3. Less Energy Waste
4, Lower Production Cost

1. Base Coating

2. Vacuum Al Metallizing
3.Top Coating

PVD + PECVD(HMDSO)
Process ALL FINISHED
in Chamber

1. High Yield (up to 98%
qualified production)
2. Pollution Free

'

BakyyMHasimeTanm3saumsAl

PVD-ocaxgeHuem B Kamepe

'

BepxHeeY®d-nokpbiTne

1.Hu3kas npubbulb
2.BbicoKoe 3arpsisHeHue - [la
3.Pacxop, sHeprum
4.BbicoKas ce6ecToumMocTb

BakyyMHas
MeTanm3aums
AlPVD+PECVD
(HMDSO)

METO/I0M B Kamepe

1. XopoLuas npubbUIbHOCTb
2. MeHblLUe 3arpsisHeHus

3. MeHbLLe 3aTpaT 3Heprum
4. bonee HU3Kas CTOUMOCTb

NpoV3BOACTBa

1. ba3oBoe NoKpbITUE

2. BakyymHas
mMeTasmsaums Al

3. BepxHee nokpsbITUE
Mpoueccbl PVD + PECVD
(HMDSO) BCE MPOLIECCbI
3ABEPLLIAKOTCA B Kamepe

1. Bbicokasi np16bUIbHOCTD
(po 98% npurogHoii
npoayKLuK)

2. He 3arpsiHsieT

OKpY)aIOLLyI0 Cpeay

PVD Vacuum Metallization Process

The whole process is quick and highly improves the quality and
beauty of materials.
High productivity, saving operating time, production cost is reduced

down sharply.

Royal Technology metallizing system is available in both vertical and
horizontal orientation.

The chambers are manufactured for cylindrical and cubic shapes.

We are using the stainless steel material for fabrication and the best
components in the world market for high quality and reliability of
machines produced by Royal Technology. The planetary rotary system

structure ensures perfectly uniform coatings.

- The work pieces are uploaded to the satellites which then are fixed

onto the rack system

- Closing the chamber door (No.l) and start the Automatic Process

with HMI program

- The operator unloading/loading work pieces for the other door (No.2)

+ After the Auto Metallization process is completed, venting process and

open the door No.1; close door No.2 and repeat the cycles.

3. dHeprocbepexxeHne
4. DKO/IOrM4EeCKU YncToe
Npou3BOACTBO

Mpouecc BakyymHou Metannusauumn PVD

-

Becb NpoLiecc BbICTPbIN 1 3HAYUTENBHO YYYLLIAET KAYeCTBO 1
NpUEAET KpacoTy MaTepuanam.

BbicoKasi MPOM3BOANTENBHOCT, 3KOHOMUSI PaboYero BpemMeHH,
CTOMMOCTb MPOV3BOACTBA PE3KO CHIKAETCS.

Cucrema MeTannm3aLmm komnaHum Royal Technology foctynHa kak ¢
BEPTUKANIbHON, TaK U TOPU30HTa/IbHOV OpPUEHTALMEN.

Kamepb! M3roTaBMBaOTCS! LAMIMHPUHECKON 11 KyBUYECKOI (hopMbI.

MbI CMONb3yeM MaTepuan V3 HepXxaBetoLLel CTan A1s
M3rOTOB/NEHNS 1 JyHLLME Ha MVPOBOM PbIHKE KOMMOHEHTbI /151
BbICOKOTO Ka4yecTBa U Ha@KHOCTY YCTaHOBOK, BbIMyCKaeMbIX
KoMmnaHveln Royal Technology. CTpyKTypa niaHeTapHO BpaLLatoLLEeiicst
C1CTEMbI 06ECMEYNBAET UAEaNbHO PaBHOMEPHOE MOKPbITYE.

+ 3aroTOBKM 3arpyXaroTcsi Ha CaTennuTbl, KOTOpble 3aTeM

bu1KcMpyroTCs Ha CToliKe

+3aKpbiTie ABepubl kamepbl (N2 1) v 3amyck aBTOMATUYECKOro

npovecca nporpammoii HMI

- Orepatop MPOU3BOAUT BbIrPY3Ky/NOrpy3Ky 3aroTOBOK A/isi 4pyrom

asepu (N2 2)

+Mocnie Toro, Kak aBTOMAaTMYECKMIA MpoLecC MeTanm3auum byner

3aBepLUeH, Mpou3BeauTe BEHTUMSILMIO U OTKpolTe aBepb N 1,
3akpoiiTte aepb N2 2 1 NOBTOPUTE LKIIbI.
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How does the vacuum pressure affect the quality and microstructure of the PVD thin film depostion?
Kak BakyyMHOe fjaB/ieH1e B/IMSIET HAa KQYeCTBO U MUKPOCTPYKTYPY OCa)KAeHUsl TOHKOW nieHku PVD?

Q —

‘Evaporation Source 'I/Icroquux ncnapeHus

Low Pressure- Fig.1 Low Pressure- Fig.2
Huskoe paBneHue - Puc. 1 Huskoe gaBneHue - Puc.2

O . 000

Deposition Film
o O Ocaxgaemas nneukao

o
o
®

(]
(4]

'Evaporation Source

'Mcroquul(ucnapeum

High Pressure- Fig.1 High Pressure- Fig.2

BbicokoepaBneHue-Puc. 1 BbicokoepaBneHue-Puc. 2
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How does the ionized Argon remove the contamination on the surface of work pieces?
Kak MOHM31pOBaHHbI aproH yAaansieT 3arpsisHeHUs C MOBEPXHOCTU 3aroTOBOK?

Work pieces ~ 3arotoBka Ar+ plasma bomboardment on work pleces to remove contamination layer

BoM6apavpoBKania3MoiAr+ 3aroTOBKY yAansieT 3arpsisHsIIoLLME C/IoM

Contamination

Ar+ ° ° (-] 3arpu;ueuue
° °
-X-} o (] ®
-] ° ©
(-] ° ) Qo o

Qo o ©
(] o )
° ° ©
° ()
o
Anode (]
AHop,

Conclusion 3ak/oyeHue

1. The quality of metallizing film in high vacuum pressure is better 1. KauyecTBo METanN3MpOBaHHON MN/eHKM MNPy BbICOKOM BaKyyMHOM
than in low vacuum pressure [ABEHMM NyyLLUe, YEM MPU HU3KOM BaKYyMHOM [JaBNEHNN.

2. bombapavpoBKa Ar CO3faeT 06M1acTv Niasmbl /15t yoaneHus
3arpsi3HEHNI, YyyLLIAs aAresvio MeXIy NOA/IOKKOM N MaTepyanom
MOKPbITYSI.

2. The Ar bombardment to generate a plasma area to remove
contaminations, improve the adhesion between substrate and coating

material.
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Technical Specifications TexHUYeCcKue XapaKTepucTuKm | AT

ROYAL TECHNOLOGY
-~
Deposition Chamber mm $1000 x H1000 $1400 x H1800 $1600 x H1600 $1800 x H2000 Kamepa ocaxpgerus MM $1000 x B1000 $1400 x B1800 $1600 x B1600 $1800 x B2000
Door Structure set 1 2 2 2 CTpyKTypa aBepLpl KOMIMNEKT 1 2 2 2
Evaporation Sources pcs 16 20~28 24 32 VICTOYHMKM UCnapeHust wr. 16 20~28 24 32
Number of Satelites rods 6 6,8 6,8,10 6,8,10, 12 KonnyectBo cnyTHUKOB CTEpXKHU 6 6,8 6,8,10 6,3,10, 12
$500*6*H1700 $500*6*B1700
$440*6*H1300 $440*6*B1300
. . $370*6*H1500 $400*8*H1700 SddexTnBHas niowiagb $370*6*B1500 $400*8*B1700
Effective Coating Area mm $250*6*H800 $350*8*H1300 MM $250*6*B800 $350*8*B1300
$300*8*H1500 $340*10*H1700 MOKPbITUS $300*8*B1500 $340*10*B1700
$300*10*H1300 $30*10*B1300
$290*12*H1700 $290*12*B1700
Cycle Time min. 10~12 i5) i5) 15~20 Bpewmst umkna MVIH. 10~12 15 15 15~20
Evaporation Power Supply kVA 20 30 35 40 MICTOYHMK NuTanus ncnaputens KBA 20 30 35 40
Plasma Cleaning Power Supply kVA 7 10 10 10 Vicotrni nvM ST KBA 7 10 10 10
N1a3MeHHOW OYNCTKM
Ultimate Vacuum 8.0*10" Pa MpenenbHbIil BaKyyMm 8.0*10-4 MNa

Pumping Speed from atm to 9.0X 10°Pa<<10minutes ( @ room temperature, clean and unloading) CKOpOCTb OTKauKu oT atM. 70 9,0 X 10-3 Ma < 10 MWHYT (NP1 KOMHATHOI TEMMeEPATYPe, YUCTast 1 NycTas Kamepa)
. R Mpoun3BognTenbHOCTD
Rotary Piston Pump Capacity L/S 70 150 150 2*150 njc 70 150 150 2*150
POTOPHO-MOPLLHEBOrO Hacoca
Roots Pump Capacity L/S 300 600 600 1200 MoLyHOCTb KOPHEBOTO Hacoca njc 300 600 600 1200
Diffusion Pump Capaci " 31OHHbIN HAcoC
R P Capacity L/s 6000 8000 8000 2*8000 Ancbepy . . n/c 6000 8000 8000 2*8000
(with cold trap) (¢ xonogHoOM NOBYLLKON)
Holding Pump Capacity L/S 15 30 30 70 MolHocTs ciepiuBatoliero njc 15 30 30 70
Hacoca
. . MpubnnsuTtenbHas
Approximate Maxium Power KW 50 75 75 110 KBT 50 75 75 110
MaKCKMaribHast MOLLHOCTb
. MpvbnusuTenbHas cpepHss
Approximate Average Power KW 25 35 35 60 . - KBT 25 35 35 60
MOLLHOCTb
Approximate Weight KG 4500 7300 9000 11000 MpunBAn3nTENbHBINA BEC Kr 4500 7300 9000 11000
Foot print (LxWxH) mm 3000*3000*2200 5000*4000*3500 6000*5500*3200 6500*6000*3800 Mnowaps MoHTaxa (4 x LU x B) MM 3000*3000*2200 5000*4000*3500 6000 * 5500 * 3200  6500*6000*3800

Machine configuration dedicated to customer requirements, the fixutring design and
workshop layout plan supports from Royal Technology.

KoHcurypaums ycraHOBKM B COOTBETCTBUM C TPeGOBaHUAMM 3aKa3umMKa, AV3aliH KpPenieHuii u

N/1aH MOHTAXXa YCTaHOBKM MpefocTaBnstoTcaikomnaHueii Royal Technology.
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PMMA Automotive Logo Vacuum Metallizing Machine
YcraHOBKa gl BakyymHou Metannusaumm JlorotunoB ABTOPMAA

Benefit

1. Durable, lifetime is up to 5~8 years, even for outdoor use

2. Easy to assemble and maintain. With screws mounting or hang-up
method.

3. Safe and reliable. The PMMA material makes it much lighter in
weight than metal logos and highly reduces the risk of injuries from
falling down.

4. Outstanding aesthetic finishings: During day time, the car sign
symbols look like solid metal (stainless steel effect); while at night,
they are illuminated (internal LED light is installed) from front, rear and

side views.

Mpenmywiecrea
1. AnnTenbHbIN CPOK CIyKObl A0 5 ~ 8 NET, flaxke NpU UCMO/b30BaHMN
Ha ynuue

2. MpocToTa cbopku 1 obcyKmBaHUs. C MOMOLLB BUHTOB UK
MeTofa MoABeLLMBaHYS.

3. be3onacHo 1 HagexHo. MaTtepran PMMA genaet norotmn HaMHOro
Jlerye no Becy, YeM MeTaIYecKme NIOroTUMbl, Y 3HAUYUTENBHO
CHWKAET PUCK MOJyYeHUs TPABM MPU NMageHnu.

4. Heobbl4yHas 3CTETUYECKas OTAENKA: B {HEBHOE BPEMSi CUMBOSbI
JIOroTUNA BbIMSAAAT KaK LiebHbIl MeTann (3ddeKT HeprkaBetoLLien
CTanu); B HOHHOE BPEMS OHV MOACBEYMBAOTCS (YCTAHOB/EH
BHYTPEHHWIA CBETOAVOAHbIN CBET) Criepeau, c3amm 1 cOoky.

| INBTHX
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Technical Specifications

| pescrpton | mieree0 | moepas0 | moeea0 | moeasoo | oepzano

L Car logo and symbols billboard, bumpers, bezels and other plastic large parts for vacuum metallizing.
Standard Applications ) . . . .
Cr / NiCr / Al metallizing, from see-through to mirror finishing effect, programmable control coating process.

Deposition Chamber Cubic Cubic Cylindrical Cylindrical Cylindrical
Chamber Dimensions 6600*1300*3800 4500%1300*3200 $3600*1700 $2500*2500 $2200*1500
(PW*H) mm (326 m) (18.7m’) (173 m) (123 m) (5.7 m?)
Project L i h K

roject Location and China, 2014 China, 2015 Mexico, 2014 China, 2014 South Korea,
Built Time 2015
Max. size of Loading

6000 4000 3300 2000 2000

(mm)
Max. Total Power (KW) 300 200 200 200 100
Average Power 150 100 100 110 60
Consumption (KW)
Cycle Time (minutes) 30 25 25 20 20

Royal Technology provides cubic and cylindrical models of PVD vacuum metallizing machines to satisfy various of car logo patterns
to generate the high homogeneity metal films. ONE of them will be suitable for you, please contact us for more specifications.
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TexHn4YeCKne XapaKTepucTuKu RTEP2200 ) INB R

ROYAL TECHNOLOGY

" RTEP2200

m RTEP6600 RTEP4500 RTEP3600 RTEP2500 RTEP2200

JloroTunbl U CUMBOJbI aBTOMOBWEN, PEKTaMHbIE LLWThI, Gamrepbl, 060KN 1 Apyrie NNacTVKOBbIE AeTanm
CraHpapTHOe [J19 BAKyyMHOW MeTaiin3aLmm.
npuMeHeHve Metannumzauys Cr / NiCr / Al, oT npo3payHoro 10 3epkasibHoro acdexTa, NporpaMMy1pyeMbli1 MPOLecc
HaHeCeHUsl MOKPbITUS.

Kamepa ocaxpaeHus Kybudeckast KyBuyecKas LUMAVHAPUYECKas  UAIWHOPUYECKas — LIMHAPUYEcKas
Pasmepbl kamepsl 6600*1300*3800 4500*1300*3200 $3600*1700 $2500*2500 $2200*1500
(0*LU*B) Mm (32.6 M3 (18.7 M3 173 M3 (123 m3) (5.7 m3)
MecTononoxeHune 1wt Kopes
MpoeKTa v Bpems Kutan, 2014 KuTait, 2015 Mekcuka, 2014 Kutan, 2014 PE;
MOCTPOKU 2015
Makc. pasmep 3arpysku
P psarpys 6000 4000 3300 2000 2000
(Mm)
Makc. 0611asi MOLLHOCTb
300 200 200 200 100
(kBT)
CpenHee notpebneHvie
150 100 100 110 60
3Heprum (KBT) o
Applications MpumeHeHue
Bpemsi Lkna (MUHYTbI) 30 25 25 20 20 Automobile LOGO and sign symbols, PC/PMMA Chrome Coating, ~ ABTOMOBW/IbHbIE SIOTOTUIbI M 3HAKU, XPOM1POBAHHOE MOKPbITHE [1s]
Aluminum/Silver/Copper/ SS wires Metalizing, MK/MIMMA, antoMuHeBble / cepebpsiHble / MefHble / CTanbHble
Komnatus Royal Technology npepiaraet kybuieckvie 1 LUAMHAPUYECKME MOLENM BakyyMHbIX PVD yCTaHOBOK f/151 MOKPbITHS PasfvyHbIX METaIM3MPOBaHHbIE MPOBOAA W NMPOBOJIOKA.

TWMOB JIOFOTUMOB ABTO U CO3[AHNSI META/TMYECKIX M/IEHOK BbICOKOW OAHOPOAHOCTM.
EC/IM KaKasi-To 13 YCTAHOBOK BaM MOAXOAMT, MOXayiCTa, CBSYKUTECH C HaMM J/1s1 MosydeHrs 6onee noppobHol MHdopMaLmn.

Advantages MNpenmyLiectsa

_----- | RObUSt e deSIgn and hlgh quality Configurations . npquaﬂ KOHcrpyKU'Vl;I R KOHCeryan'Mﬂ
+PLC + Touch Screen Operation System, fully automatic / manual - M/IK + ceHcopHasi NaHesb YrpaBieHusl, MOIHOCTLHO
control ABTOMaTN4ECKOE/pyYHOe yrpaBneHue

* BbicokoahheKTUBHBIN HAaCOCHbIM arperaT C HU3KUM

- High efficiency pumping package with low power consumption
3HepronoTpebneHnem

configurations
- CneupianbHo pa3paboTaHHash BpaLLALLAsCs KapycernbHas

- Exclusively designed rotating Carousel structure for easy N o o
KOHCTPYKLWISi CTOVKM [1/151 IEFKON 3arpy3Ku/BbIrpy3Kn U3aenmni

loading/uploading « Jlerkuii pocTyn K paboyeMy NPOCTPaHCTBY A/1s OBCTyKMBaHMS

- Easy access to the working environment for maintenance
- TlopxoaMT ANSt HAHECEHWIS MPO3PAYHOTO (MHMLLIHOTO MOKPbITYS

- Suitable for see-through finishing coating
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RTEP3600
RTEP3600

Advantages

- The door located in the railway track, which is controlled by motor,
sliding automatically, easy to operate and very convenient for
loading/unloading

- Max. product size: 3000mm

- Suitable for see-through finishing coating

+ The unique rotary rack and evaporation system design to guarantee

a high uniformity

A: The height from substrate to evaporation source can be adjusted
flexiblely
B : Evaporation sources distance can be adjusted

C : 3 groups evaporation sources for a perfect full area coating

MpenmyLiecTea

+ [1Bepb, KOTOpasi PaCcriofOXKeHHas Ha XKee3HOAOPOXKHOM MyTH,
YNPaB/ISIETCs ABUraTeNeM, aBTOMATUYECKN CKO/B3WT, MPOCTa B
yYNpaBeHnn 1 oYeHb yaobHa st Morpy3Kki / pasrpysku

+ Makc. pasmep nsgenms: 3000 Mm
+ MopxoauT A/1s NPO3paYHOro PVHULLHOMO MOKPbITUSE

* VHVKasibHast KOHCTPYKLYSi POTOPHOW CTOWKU 1 CUCTEMbI MCMAapeHus
rapaHTUPYET BbICOKYH OBHOPORHOCTb.

A: BbICOTa OT OCHOBAHMSI 10 MCTOYHMKA UCMAPEHNst MOXKET BbITb
rMBKO OTperynMpoBaHa

B: PaccTosiHMe OT UCTOYHMKOB UCMAPEHUst MOXET ObiTb
OTperynmpoBaHo

C: TpU rpynmbl UCTOYHUKOB MUCMAPEHNS /1S UAEASIBHOTO MOKPbITUS
BCeW nnoLaau

RTEP6600/4500
RTEP6600/4500

Advantages

- The door located in the railway track, sliding model, easy to operate
and very convenient for loading/unloading
- The unique rotary rack and evaporation system design to guarantee

a high uniformity

A: The distance from substrate to evaporation source can be adjusted
flexiblely

B: Evaporation sources distance can be adjusted

C: The subtrate holder is sliding forward/backward in chamber

D: The 2nd substrate trolley for option to enhance efficiency

) SRR

ROYAL TECHNOLOGY

MpenmyLecTea

- [1Bepb, pacronoxeHHas Ha YeNe3HOLOPOXHOM MyTW, pa3aBINKHas
MOZe/b, MPOCTa B SKCM/yaTaLmy U 04eHb yaobHa s
MO PY3KW/BbIrPY3KM

* VHVIKaNbHasi KOHCTPYKLYSi POTOPHOW CTOMKM U CUCTEMbI UCMApeHUst
rapaHTVPYeT BbICOKYHO OAHOPOAHOCTL

A: paccTosiHyie OT MOAIONKM [0 UCTOYHIKA UCTIAPEHNS MOXKHO FMBKO
peryn1poBatb

B: paccTosiHme UCTOYHMKOB MCTIAPEHISt MOXKHO OTPEry/MpoBaTh
C: mepx<ateb MOMIOXKM CKOMb3WT Briepe/Hasaj, B Kavmepe

D: 2-9 Tenexka 15 NOA/IoKeK MoBbilaeT 3hheKTUBHOCTb
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RTEP2500
RTEP2500

Advantages

- Plasma cleaning, argon gas bombardment device, glow discharge
system

+ PECVD process for top coating after Aluminum layer deposition

- Robust structure design and high quality configurations

+ PLC + Touch Screen Operation System, fully automatically /Manually
control

+ Fast Vacuum Evacuation System

- Exclusively designed rotating Carousel structure for high uniformity
film deposition

- Easy access to the working environment for maintenance

MpenmywiecTea

+ MNa3mMeHHast 0YMCTKa, YCTPOVCTBO ra3oBoi GoMbapaVIPOBKM

AProHOM, C1CTEMa T/IeHOLLIEro pa3psaa

+ Mpouecc PECVD pns BepxHero NoKpbITUS Noc/ie HaHeceHNs

A/ITOMUHNEBOTO C/104

+ MpoYHast KOHCTPYKLVISt U BbICOKOKAYeCTBEHHAs KOHUrypaLms

+ /1K + ceHcopHasi naHesib YNPaBeHus,, NONHOCTbIO

aBTOMaTVI‘-IeCKOE‘/py‘-IHOE‘ ynpaeneHue

- CvicTema BbICTPOM 3BaKyaLyiv Bakyyma

+ CieuyarnbHO paspaboTaHHas BPaLLAoLLAsAcs KapycesbHas

CTPYKTYypa /151 PaBHOMEPHOTO HaHECEHUSI MEHKN

« Jlerkuii gocTyn K paboyeMy NpOCTPaHCTBY A/1s OBCyKMBaHMS

We offer PVD coating solutions for the automotive industry.
Please contact us with your request

Automotive
LOGO Board

Automotive Be
- and Bumper

Mbinpepnaraem pelueHusBcepe PVD NoKpbITUA A1 aBTOMOGU/IbHOM
NpoMbILLIEHHOCTU. MoXkanyiicTa,
CBSDKUTECb C HAaMU /15 Balllero 3anpoca. (\ (

= - )

-

- ABTOMOGU/IbHbIE

> £3 3epKana
@

BopopogHbIi TON/IUBHBIN
3NEMEHT

ABTOMOGU/bHbIN ( -
aorotun "

-

PeweTka u 6aMnepbl
— aBTOMO6UNSA

| INBTHX
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Automotive Interior
and Exterior Trims

Head and Tail lighting
Reflectors

OTpenka canoHaun
3KCTepbepa aBToMO6UNA

MNepepHue u 3agHue
CBeToOTpaXarenu
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