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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,Iran
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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ROVYAL'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
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THE COMPANY

Shanghai Royal Technology Inc. was established in 2006, as 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 Csl on 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.
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WHY US?

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
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Laser cutting machine Operating space
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Welding: TIG and MIG welding methods
MIG 3 TIG (g, S92 (hg, 1,092

| INSEHK

ROYAL TECHNOLOGY

Electrolysis Polishing: EP treatment
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Vacuum Leak Detector ROYAL TECHNOLOGY | INERHIR
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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
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Evaporation PVD ) IVSEHR
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Sputtering PVD
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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

Target - /
Maganr Field
Lines”

Plasma Ring

Target Backing Plate

Vacuum Chamber

S
D95 (oo Jlosl oals 3.8, 55« 5o
G adss Ledly G a2 5 Gl Jloslh
et
Slaog mSIl o Loadly 1 (6550 slo s
29 oo Jie Sua sla il 4 b G Sl (550
59) S Bad mhaw 4l (S o )l 5l san
(Xgs "“\';Slji )f.:.b Sl
oSy sslome s (59 ol il g (slo il
i ga ST whd (S g ot
9y

e |y Loy s SIS iy )0 mrbolisee gl )] 50 a5 2Kl
o Ol slagyg w83 (oo I Ggrlissy s (alpby 005
s (69 u| 3o a5 ools oaims idigy slge D)3 ay ) 045 oS >

NS o8

Sputtering Mechanism
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‘ Atom or ion with kinetic energy

Surface

+ Bombardment of solid (target) by high energy chemically inert ions
(e.g. Art) 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
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William Andrew Publishing/Noyes, 2002.

Royal Technology PVD-Cr1600

Chrome Electroplating Replacement by PVD process

Royal Technology PVD-Cr1600

PVD sl AL as S s S ks

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
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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

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

TOP COATING: It levels substrate imperfection, improves adhesion,
provides brightness to the surface and improves the substrates
hardness
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Royal Technology PVD-Cr1600

Equipment Features

VFor 09,5 (59 8 s (20 Cgm 50 Jlig) Sigl S

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

- Mechanical bearings (optional ceramic bearings)
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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

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
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Royal Technology PVD-Cr1600

Equipment Features

Royal Technology PVD-Cr1600

XapaKTepucTUK 060pyROBaHHs
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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.
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Technical Specifications Utility Requirement & 2use < agas @ NBRIK

. .. ROYAL TECHNOLOGY
. 9 0 | &
S —

Deposition Chamber (mm) Sainies linees Installation Space (LxWxH) mm 5000x4000x 4000
Effective Coating Zone (mm) $1350 x H1250 Electrical 3 Phase, 380V, 50Hz
Load Mass (kg) 500 ~ 1000 Compressed Air Pressure: 0.5MPa ~0.7MPa, 5~8kg/cm’
Number of Satelltes (mm) 6x 9350 Flow rate: 80liter/min or more for Arc, sputtering
Pulsed Bias P 48KW sources and vacuum pumps;

ised Blas Fower Water temperature (inlet): 20~25°C

ing W: i ;0. ~0.
Arc Cathode Power (KW) 9*5 Cooling Water Water pressure (inlet): 0.3MPa ~ 0.4 MPa '
Water pressure (outlet): less than 0.1MPa, difference

Pulsed Sputtering Power (KW) 2%48 between inlet and outlet about 0.3MPa.

Water quality: resistance no less than 5kQcm
Mechanical, roots and diffusion

s I ———————

PLC controlled processing with

Vacuum Pump

Operation Control System
Touch Screen HMI The descriptions presented in the above are purely indicative, Royal Technology reserves the right to give

PS : 1200 x 2000 x 600 precise details or make changes during machine manufacturing.

Electrical Enclosures (mm) Lx W x H
Power : 600 x 2000 x 1000

Machine configuration according to customer requirements, the fixturing design and workshop
layout plan supported by Royal Technology
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Cathodic Arc Coating Technology & Machines
B Cadla g oS S 1 Qg Ay (i gy (6 591 935S

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
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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

| INSTHK
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Technical Specifications

Standard Applications

Deposition Chamber (mm)
Maximum Loading (kg)

Central Driving
Effective Coating Area (mm)

Planetary Driving
Effective Coating Area (mm)

Pulsed Bias Power (KW)

Circular Arc Cathode (sets)

High Vacuum Pumps

Backing Pumps

Medical & beauty
instruments, pen,
watches, glass
beads, small size
products

$1000 * H800

500

$800*H500

6*$250*H500

24

1*Turbo Molecular
Pump

1*SV300B +
1*WAU501+
1*TRP36

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

$1200 * H1500

800

6: $p760*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: $p835*H1200
8: $905*H1200

6: $p370*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:)1000*H1500

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

48
18
2*Diffusion Pumps or

4*Turbo Molecular
Pumps

1*SV630BF+
1*WAU2001+
1*TRP90
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Small Size Multi Arc Coating Machine Layout Drawing ) VSRR

ROYAL TECHNOLOGY

RTAC1000
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+ Small Footprint ‘5’35 wlads

+ Fast Cycle Times B Sl &,z

+ Low Production Cost PRV TITe S

+ Maximum 6 arc cathodes for fast deposition of coatings lotdigy aopw SLas Y (gl owod WIS F 2Slasse 800

+ Suitable for all small work pieces ‘5955 oladad PL*T 6'}! sliom T4 3
- Optional DC/MF sputtering cathodes e DC/M Ft:l).\» Sls obes! = S

1885
1808
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= r C 3170

25 26




Layout Drawing ) INBEHR

ROYAL TECHNOLOGY

Medium Size Multi Arc Coating Machine
RTAC1200 e )_b A

N
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+ Compact footprint design kS sl <5>‘)'|°'%

+ Robust machine for most decorative coating parts
+ Efficient pump-down,up to 3 turbo molecular pumps

+ Easy maintenance and extremely low power consumption
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+Maximum 14 arc cathodes for fast deposition of coatings iy 0y o (5l (orgB W VE Sl
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Medium Size Multi Arc Coating Machine

RTAC1400
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* Robust equipment

+ Efficient pump-down, up to 3 turbo molecular pumps or 1-diffusion
oil pump

+ Maximum 14 arc cathodes for fast deposition of coatings

+ High volume of medium substrates loading

+ Pulsed Bias power for arc discharging

+ Reduced cycle decorative coatings

698 Ol

b 508 GJsSge oy ¥ 810> B e f5e by & Sy
M 5,Lal (g ey S

Lty @m0 Sl (8l (o038 SN F S 1o
Logie Dlalad 65,k (VL oot

o9 el gl bl (Wl g

Layout Drawing

2650

o e add

=
O

| INSTHK

ROYAL TECHNOLOGY

29



Medium Size Multi Arc Coating Machine

Layout Drawing

| INSTHK
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Technical Specifications

Large Size Multi Arc Coating Machine

Standard Applications

Key Features

Deposition Chamber (mm)
Total Power (kw)

Circular Arc Cathode (sets)
Rack and Jig System
Pulsed Bias Power (KW)
Heating System

Measuring Instruments

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

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

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

$1800*H3600 $2000*H4000 $2000*L8000 $2200*L7000
120-300 120-350 200 200
24-36 40-60 50~60 50~60

Planetary , central driving or integrated in one machine
60 60 70 70

Controllable and adjustable from room temperature to 300°C

Vacuum gauge, MFC devices,electrical enclosure, heating system, cooling system,
arc power current all are programmable on touch screen with HMI operation.
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High Aesthetic PVD Coating Machine

YU uﬁ‘,b PVD gy ol Kuws

L

Standard Applicaitons
Jewelry, watch straps and bodies, stainless steel sports, writing :¢)|..\5U.w| Guaﬁ)u
instruments. ‘JY5§ g;‘j‘).)ﬁ JiL“‘5 ‘)‘}?‘ g el diny 9 S ‘Ql}mlﬁ".’
. W
Consumer electronics . .
Mobile Phone, Laptop, Camera, Drones and Robtics e ‘&“5)‘&’ ! 3 '9"
Home Electronics, In-car Electronics; stainless steel flatware “-i"'b) S °L"€‘ o9 ‘%‘U "J ‘Jil'.‘}" G“?f
s g (Son Il

Medical Instrument and Implants

| INSTHK
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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
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Vacuum Pumping System

Vacuum Measuring System
Heating System
Water/Compressed Air Distribution System
Cylinder Sputtering Cathodes
Vacuum Gate Valve

Electrical Enclosure

Vacuum Chamber

Cathodic Arc Source

View Port

Processing Gas Distribution System
Rack Driving System

Carousel
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Technical Specifications
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Flexible configurations: the machine iis set according to coating processes and customers’ requirements

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: $p270*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

500040002800

il oud alisd b piideo SLajL 9 Giudigy GLausyl S Bab ol 1 pdydllanil slp e S

RTAS1250 RTAS1612

O alhamemm
o 7S5 S

S sy s L(MM)

(Casd) 90 5B 515
(Ciz) Ko plenl alginl w18

b L Gls(KW)
S 5kl )l5DC/MF

w9 S95(KW)

£

W by

G bpas 2Slax(KW)
B Srae (nSLs(KW)

L_g)lf ‘_gLAé(L*W*H) mm

$1250*H1250

8:¢p270*H850
10:¢230*H850

7
3
36
3*36KW
7*5KW
508 550 ay #Y
SV300B *\
WAU1001 *\
D650 *\
200
<75
4300*3700*2800

$1600*H1250

10:¢p300*H850
16:¢200*H850

12
4
48
4*36KW
12*5KW
395 (J5¥s0 ooy 2V
SV300B *\
WAU1001 *\
D650 *\
245
<100
5000*4000%2800
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Royal Technology Multi950

PVD +PECVD Vacuum Deposition Machine

A0+ (Ao JLgy 59Le
- PVD +PECVD M5 cowis olKiwd

» Compact Footprint +  Standdard Modular Design
< Flexible » Reliable
+ OctagonalChamber «  2-dor structure for easo access

PVD +PECVD processes
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PECVD+PVD (slaasy! s -

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.
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Modular and Compact Design
03748 9 Jojle 15k

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
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Technical Specifications

N

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

1set

$650 x H750

6x 300

Bias: 1x36

MF: 1 x 36

PECVD: 1 x36

Arc:8x5

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 x 48 m’/h
3000 * 4000 * 3200

150

Royal Technology's service and engineering team provide
customer support on-site. Contact us for your applications!
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2
2 x 2000L/S

1x300L/S

1x90 m*/h +1x 48 m’/h
3000 * 4000 * 3200
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DPC-RTAS1215 Sputtering System
DPC-RTAS1215 _5uuSTy poiwmss

°m
A

i

TR (B [

H T

{ T T 1
il

B

Large Capacity
Flexible Modules Design
Precised Manufacturing
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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 (A203), 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.

DPC ébéﬁ)lf

HBLED
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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 tumover 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

| INSTHK
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Technical Specifications

W
o— Loz o —

Chamber Height (mm)

Chamber diameter (mm)

Sputtering Cathodes Mounting Flange

lon Source Mounting Flange

Arc Cathodes Mounting Flange

Satellites (mm)

Pulsed Bias Power (KW)

Sputtering Power (KW)

Arc Power(KW)

lon Source Power (KW)

Heating Power (KW)

Effective Coating Height (mm)

Magnetic Suspension Molecular Pump

Roots Pump

Rotary Vane Pump

Holding Pump

Capacity

Installation Area (L x W x H) mm

1500

$1200

16 x ®150

36

Dc36 + MF36

8x5

36

1020

2x3300L/S

1x1000m’/h

1x300m’/h

1x60m’/h

22m’

4200*6000*3500
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1500

21200

16 x @150

36

DC36 + MF36

8x5

36

1020

2x3300L/S

1x 1000 m*/h

1x300m’/h

1x60m’/h

22m’

4200*6000*3500

2902

5245
©
E
3 h |
o|% )
i gﬂ
8
1|
] I||I ]
|
= .

@" BRI
ROYAL TECHNOLOGY

49



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.

Hydrogen as a renewable
energy source, from
Driving Power industrial gas waste, wind

power or electrolysis of

water
Charging Time 3 mins
Endurance Hydrogen: 5KG @ 500km
Emission Water
Market Share Low

FC Boost Converter

Fuel Cell

Electricity from wind,
water, solar sources

>6hrs

600~800km

NO

Medium

Petrol oil, fossil fuel

source

3mins

Petrol: 37L

Fossil fuel gases such

as CO, SO,

High
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Royal Technology FCEV1213

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

ROYAL TECHNOLOGY

& MERK
Bipolar Plate Coating Equipment For Hydrogen FCEV
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Linear lon Source - Assisted Deposition

Technical Specifications

| INSTHK
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B G Ee by @ Sl 4Y _—_—-sr -
(B S o Gl Szl
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) 2xDC15 + 1 x Bias 30
Max. Effective coating height (mm) 850
Magnetic Suspension Molecular Pump 2 x2200L/S
Roots Pump 1x1000m’/h
Rotary Vane Pump 1x300m’/h
Performance
o) ,&Lo.c . 3
- To improve the conductivity of surface ™ Holding Pump 1x60m’/h
@a.w 5 S gugk
+ High corrosion resistance - J Soois
+ High wear resistance Y (50,55 pln ) Coaglion 420 x 120
- High hardness YL u«-‘lm J-g‘)-g B ¢~<'5L5-A'7¥5 450 x 250
. Substrate sizes (mm)
- Hydrophobic composition film and other functional films \Jb. (Tt 440 x 140
+ Available for compound coatings: metallic and non-metallic films Lsgﬂ)b’ sleold )5-10 3 )..)5..-] "‘:’SI‘ WJ'J‘ 297x 210
+ Film thickness range from 100nm to 12um, thickness tolerance5% leols 5}3 Livg) (_;]).J s O
+ Strong adhesion ‘5)13;& s 6}1_% Capacity 40 ~ 80 depends on
+ Low tempering parts surface hardening treatment .. . 2 o (Lo s . 9 e
;-dyb Yoo )| pJvﬁ Coles U%JG,. = Installation Area (L x W x H) mm 3000 * 4000 * 3200
5% culxs OL""?; ‘):"5)149“’\7'[3 -+ ]
{595 (; . . 3%
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24 x ©120 Mm

2xDC15+ 1 x LL30

850

2x2200L/S

1x 1000 m’/h
1x300 m’/h

1x60 m*/h

420 x 120
450 x 250
440 x 140
297 x 210

40 ~804, ws

3000 * 4000 * 3200

Cesium lodide (Csl ) Vacuum Metallizing Equipment | INETHE
(CSI) WO ) W P ES u‘;.q.e‘.au ua)S )Jg ROYALTECHNOLOGY

If you are using PVD coating in your business,but need a more
efficient solution, Royal Technology is able to upgrade your

current production process!

Royal Technology Cares About
Your Health.
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Royal Technology Csl-950

X-Ray Scintillator(Csl) High Vacuum Deposition System

CSI-950 L
(CSI) ol anil oais 348 > (VL )g)j.iﬁ r:]wfi

Ultra- High Spatial Resolution of X-Ray Imaging Application

oSe 0 )5 51V Hlwn (olad 2S5
w&l Azl 6,10 9

ur“

CLLL

Efficiency
- Csl-950A+ model is with 2-rotary rack structure based on

Generation -one Csl-950 model.

- Double-capacity for max. size substrate: 500 x400mm.

Repeatability & Reproducibility
- Through high precise parameter control system
- Automated process control software and program

+ User friendly operation

Reliability

+ 24/7 days non-stop operation;

- Inficon Film Thickness Controller to monitor the film thickness inline

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

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

Safety

+High vacuum pump: Magnetic suspension molecular pump, with
nitrogen gas blowing device to avoid hazardous material to be
exposed in the air

+ All electrodes are equipped with safety protection sleeves

| INSTHK

ROYAL TECHNOLOGY

Jgojleailais Lsle b CSI-950A+ ]
Sds gl 5 (2Us0
CSI-950 Joe S5
slal 2STas b sl (gl alSgs cod o
500%400 mm
Suzmo dulgi g pdST CadilB g (6 00y 51 ST
W 2o b s2ebly S8 e 3o 3
Slogil anls JyuS I8l 5 g el
Sl 6,5 b Slles i
Ql.g.obl cuild
FO mfu)o;&éy‘by_’:ou&:

Cyez Inficon g Ls culses couss s

b ol s Sopple

ax ot liles JyuS s cds

Satlogil 2 5 J5S wlaler yodiy Slaglis

el Ol

SEIVO g0 ol yo 4y ,lg0 laailais & jeoce
Sl g E88 3p Vb Cem
‘5“4‘
iyt 3 @ Sole e gyt fund o€ e
Sbylas slge (235 1,8 1o

oo
G2

59



Protection Film
FOP \
(Fiber optic plate)

Scintillator : Csl(T1)

.. 2D Image-Device

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

ACS/GPXS/ALS

Technical Specifications @“mﬁﬂﬂ

Amorphous-Carbon: ACS

Scintillator : Csl(T1) Aluminum plate: GPXS, ALS

2D Image-Device
Protection Film ,
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Heating method

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

Rotary Vane Pump

Deposition Controller

Power Consumption (KW)

(Felds 35 slal(mm)
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lodine tungsten lamp
Max. 800°C

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

Quartz Control x 1

Max.approx.62
Average approx.32

$950xH1350

1

S ST Y
800 °C L Sl

8.0x10°Pa
1x3400 L/S
1x 490 m*/h
1x300m’/h

VX 5 g

62 : ra50 jlaie iSTos

ROYAL TECHNOLOGY
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Deposition chamber (mm) $950 x H1350 $950 x H1350
Loading rotary racks 1 2
Evaporation sources 2 2

lodine tungsten lamp
Max. 800°C

8.0x10° Pa
1 x3400L/S
1x490m’/h
1x300m’/h

Quartz Control x 1

Max.approx.65
Average approx.35

T ca s

$950xH1350

S eSS Y
800 °C Lo jiSlas

8.0x10'Pa
1x3400 L/S
1x 490 m’/h
1x300m’/h

VX S s
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Royal Technology- High Vacuum Metallizing Equipment

Large Batch, Fast Cycle, High Yield

YIS Ly 8 alonss ~ 55999555 b,
YU 285k epg yo a5 5> Vb o sl

One Touch Auto Control
e e e e

Evaporation output MAX (10V)
Open the W =
of the time

HMIDATA
Evaporation output MAX(10V)

PLCOATA

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 NCWM 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.
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Total Coating Process

Traditional Process

}

Vacuum Al Metal
PVD i

eposition in

Vacuum Al
‘ Metallizing

UV Top Coating

1. Low Yield 1. Good Yield

2. High Pollution - Yes
3. Energy Waste

UV Base Coating

Top Coating +

PVD + PECVD(HMDSO)

2. Less Pollution
3. Less Energy Waste

1. Base Coating

2. Vacuum Al Metallizing
3.Top Coating

PVD +PECVD(HMDSO)
Process ALL FINISHED

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

2. Pollution Free

3. Energy Saving

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.1) 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.
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How does the vacuum pressure affect the quality and microstructure of the PVD thin film depostion?
?o)l.'xfso,i‘IPVDM&J}Uw)wu5%5w65)ﬁb)w”bg
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Deposition Film
(I~ ]

'Evaporaﬁon Source
High Pressure- Fig.1

W

Low Pressure- Fig.2

oO

. - -
High Pressure- Fig.2
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How does the ionized Argon remove the contamination on the surface of work pieces?
Spmeled @515 6,15 Dlabsd o (55, Sligione 311 00k sy (1551 sslax

Work pieces
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® o Contamination
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Conclusion

1. The quality of metallizing film in high vacuum pressure is better

than in low vacuum pressure.

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

rrepiooo | mepass | mreeieis | mrepaso

Deposition Chamber
Door Structure
Evaporation Sources

Number of Satelites

Effective Coating Area

Cycle Time

Evaporation Power Supply
Plasma Cleaning Power Supply
Ultimate Vacuum

Pumping Speed

Rotary Piston Pump Capacity

Roots Pump Capacity

Diffusion Pump Capacity
(with cold trap)

Holding Pump Capacity
Approximate Maxium Power
Approximate Average Power
Approximate Weight

Foot print (LxWxH)

mm $1000 x H1000
set 1

pcs 16

rods 6

mm $250*6*H800
min. 10~12

KVA 20

kVA 7

8.0"10" Pa

$1400 x H1800

20~28

68

$3706*H1500
$300"8*H1500

115

30

10

L/S

$1600 x H1600

24
68,10
440*6*H1300

$350*8*H1300
$300*10*H1300

A15)

35

10

$1800 x H2000

32
6,8,10, 12

$500*6*H1700
P400*8*H1700
$340*10*H1700
$290*12*H1700

15~20
40

10

from atm to 9.0 X 10°Pa<<10minutes ( @ room temperature, clean and unloading)

L/s 70

L/s 300

L/s 6000

L/s 15

Kw 50

Kw 25

KG 4500

mm 300030002200

150

600

8000

30

&)

35

7300

5000*4000*3500

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

150

600

8000

30

16

35

9000

6000*5500*3200

2*150

1200

2*8000

70

110

60

11000

650060003800
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mm

alaxd

Alaxs

ala

mm

min

KVA

KVA

L/S

L/s

L/S

L/s

KW

KG

mm

$1000xH1000
1
16

6

$ 500x6 xH1700
$ 400x8 xH1700
¢ 340x10 xH1700
$ 290x12 xH1700

10~12

20

$1400xH1800  $1600xH1600
2 2
20~28 24
68 6,8,10
4406 <H1300
@370%6 xHI500
© 350x8 xH1300
©300x8xH1500
@ 300%10 xH1300
15 15
30 35
10 10

8.0 x 10" Pa

$1800xH2000

2

32

6,8,10, 12

©250%6 xH800

15~20

40

10

Gb o 5 Sb e 361 sles ,3) 9.0 x 10°pa=>10min b ,auesl |

0

300

6000

15

50

25

4500

3000*3000*2200

150 150

600 600

8000 8000

30 30

IE] 16

35 35

7300 9000
5000*4000*3500 6000 * 5500 * 3200

2*150

1200

2*8000

70

110

60

11000

6500*6000*3800
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PMMA Automotive Logo Vacuum Metallizing Machine
PMMA 659 Mo Gligy 38 Soilogil oliws

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.
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Standard Applications

Deposition Chamber

Chamber Dimensions
(C'W*H) mm

Project Location and
Built Time

Max. size of Loading
(mm)

Max. Total Power (KW)

Average Power
Consumption (KW)

Cycle Time (minutes)

Technical Specifications

| INSTHK

ROYAL TECHNOLOGY

Car logo and symbols billboard, bumpers, bezels and other plastic large parts for vacuum metallizing.

Cr / NiCr / Al metallizing, from see-through to mirror finishing effect, programmable control coating process.

Cubic

6600*1300*3800
(326 m’)

China, 2014

6000

300

150

30

Cubic

4500*1300*3200
(18.7 m’)

China, 2015

4000

200

100

25

Cylindrical

$3600*1700
(17.3m’)

Mexico, 2014

3300

200

100

25

Cylindrical

$2500*2500
(123m)

China, 2014

2000

200

110

20

Cylindrical

$2200*1500
(5.7m’)

South Korea,
2015

2000

100

60

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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RTEP2200
RTEP2200

Applications
Automobile LOGO and sign symbols, PC/PMMA Chrome Coating,

Aluminum/Silver/Copper/ SS wires Metalizing.

Advanages

* Robust structure design and high quality configurations

*PLC + Touch Screen Operation System, fully automatic / manual
control

+High efficiency pumping package with low power consumption
configurations

+Exclusively designed rotating Carousel structure for easy
loading/uploading

+ Easy access to the working environment for maintenance

+ Suitable for see-through finishing coating
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RTEP3600
RTEP3600

Advanages

+ 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
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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
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RTEP2500
RTEP2500

I

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

= . @ | Automotive Interior
~ and Exterior Trims
- - . "
e Automotive Mirrors
<’
Hydrogen Fuel Cell y - _ ’ /‘7" Head and Tail lighting
¢ Reflectors

Automotive Beze
and Bumper
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