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Advanced coating equipment and customized vacuum solution



BT HEERARAT Vacuum Coating Technology BU

EBIEBATERERRABRAE UTEMETER) 2—K&E
BHRMIEAR. MM ERAR EZEREAR REHERAT
— KRS ATY, EMANIREEREN BT RBIMTHE
T RESE S,

BRI ERENARLDNINTHERES, SEFREX
EARLow-EIRHEAE 7 4. IR NI IS 18 IR 4 7 A AT IR R
%o EREERIBFIZING, BEBI=Z+FEFLESR
LI E 7, BRibZ b, RBHAIFHLKITOLTCO, HIT
ETZEAMEE.

01

Shanghai North Glass Vacuum Coating Technology Co., Ltd. is a
high-tech company specializing in research and development of
glass processing, new materials, vacuum coating and also equipment
manufacture. The coaters developed by us have been widely applied
to glass aesthetics, energy-efficient buildings, etc.

With strong R & D and manufacturing capability, we have successful-
ly developed the coaters for large area Low-E glass, auto
windshields Low-E glass and environmental-friendly mirror. All of
these coaters have been well recognized by our customers. Besides,
we provide technical solutions and develop coaters for ITO. TCO and
HIT industries.
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We have put more than USD 33 million in establishing R&D and manufacturing
center in Shanghai and Luoyang as professional vacuum coater supplier. At
present, we have nearly 100 employees engaging in coating technology and
coater manufacturing.

Coated glasses developed by our coater cover solar-control, Low-E, Al mirror,
TCO, ITO, and solar-absorption film. All these products have passed the tests of
authority inspection departments. Following the different process, C series and
S series coaters are offered, further on, we are able to carry out customerized
design of coater and layer stacks, machine upgrading, replacement and mainte-
nance of sputtering devices in accordance with clients’ requests. Retail of key
parts, cathodes, endblocks, magnet bars are always available for the users.
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NorthGlass Technologies and products

Tempering Furnace
6500+ NorthGlass tempering furnaces in operation worldwide.

Triturbo Fan

100,000+ NorthGlass Triturbo Fans power efficient operations in
high-speed rail and industrial applications.

Pre-processing Line for Glass Intelligent Processing Factory

300+ glass pre-processing lines, cutting machines and glass
storage systems sold worldwide.

High-Efficiency Electric Kilns
Utilized in sanitary ware, architectural ceramics, foamed ceramics,
cast glass, Light-Stone and other sectors.

Coating Line
30+ NorthGlass coating lines sold worldwide.

Processed Glass
Curtain wall glass integrated into landmark buildings worldwide.

Cast Glass
Redefining possibilities with 15 m? monolithic panels & continuous
production.

Light-Stone — Lightweight Microcrystal Stone Unit Wall

With an annual output of 500,000 Light-Stone units for integrated wall
systems, NorthGlass is pioneering the era of industrialized green
construction.

NorthGlass independently researches and develops equipment
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About Us

Founded on May 18, 1995, by Chairman Mr.Xueming GAO, Luoyang NorthGlass Technology Co., Ltd. (NorthGlass) is a pioneer in
the global glass industry. Headquartered in the Luoyang National High-Tech Industrial Development Zone, we specialize in the
R&D, design, manufacturing and sales of glass processing equipment and value-added processed glass products. In 2011,
NorthGlass was successfully listed on the Shenzhen Stock Exchange (Stock Code: 002613), further strengthening its global
presence.

Our Family

Our growth strategy includes the establishment of several subsidiaries, each specializing in different facets of the glass industry.
These include:

Shanghai North Glass technology industrial Co., LTD.
Shanghai North Glass Vacuum Coating Technology Co., LTD.
Luoyang North Glass Triturbo Fan Technology Co., LTD.
Tianjin North Glass Technology Industrial Co., LTD.
Shanghai North Glass Automation Technology Co., LTD.
Luoyang North Glass High-end Equipment Co., LTD.
Luoyang North Glass Cast Glass Co.,LTD.

Luoyang North Glass High-temperature Electric Kiln Co., Ltd.
Luoyang North Glass Top Glass Industrial Co., Ltd.

North Glass (Shanghai) Top Glass Industrial Co., Ltd.

Additionally, our strategic investment in Luoyang NorthGlass Light-Stone New Material Co., Ltd. underscores our commitment to
diversification and innovation across the glass industry value chain.

Our Products

At NorthGlass, we adhere to the philosophy that "Innovation has no bounds, and success is rooted in perseverance". We have
consistently developed industry-leading products that set new benchmarks for the sector. Our product portfolio covers glass
tempering furnaces, coating lines and high-end deep-processed glass, setting new industry standards across automation, new
materials and other key sectors. Our dedication to technological advancement also includes the development of automated
glass processing lines, glass cutting equipment, glass storage systems and our innovative Triturbo Fan technology. Additionally,
our strategic investment in nurturing the Light-Stone industry marks our foray into the modular green building materials market,
demonstrating our leadership in environmental sustainability and technological innovation.

NorthGlass has cemented its leading position in the global glass industry through relentless innovation and superior manufactur-
ing of advanced glass processing equipment. Our flat and curved glass tempering furnaces have maintained a leading market
position for 24 consecutive years, with more than 6,500 units in operation worldwide.Our in-house developed coating lines have
also become a mainstream solution for glass coating manufacturers worldwide. At the same time, NorthGlass Automation's
intelligent factory solutions are being widely applied in various fields such as architecture, home appliances, solar energy, and
shower glass, continuously empowering the intelligent upgrade of industries.

Our high-performance processed glass products form another core business pillar, adorning iconic architectural landmarks
worldwide - including Google Bay View (USA), 2050 M Street (Washington, D.C., USA), Oracle Headquarters (Austin, USA),
Azabudai Hills Mori JP Tower (Japan), the Leadenhall Building (UK), Abu Dhabi International Airport, New Performing Arts Venue
(Brisbane, Australia). These landmarks also include China’s national Olympic venues such as the Bird's Nest, the Water Cube and
the Ice Ribbon, the National Centre for the Performing Arts (China), National Convention Center (China), Beijing Daxing Interna-
tional Airport (China), "Sun Valley" & "Shiliupu Pier" of EXPO 2010 Shanghai (China), Beijing Library (China), Shanghai Tower
(China), Nike Shanghai 001 (China), XRL Topside West Kowloon (Hong Kong, China), Two Taikoo Place (Hong Kong, China),
Huawei Global Flagship Store (China), OPPO Headquarters (China), as well as flagship stores of Hermes, Louis Vuitton, GUCCI
among many other notable buildings. Furthermore, NorthGlass is proud to be one of the two primary architectural glass suppliers
for a world-renowned technology company, providing glass for its global flagship stores and Silicon Valley headquarters. This
underscores our global footprint and the trust placed in our products by prestigious clients.

Backed by a comprehensive domestic and international sales and service network, NorthGlass products are available nation-
wide and exported to more than 115 countries and regions, including the USA, UK, Germany, France, Japan, India, Brazil, Saudi
Arabia, Egypt and Turkey.
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Ansys and Solidworks are used to analyze the stress, deformation and various dynamic
characteristics of the structure under external load conditions. Comprehensive solutions
are obtained through mechanical calculations, combination analysis and etc.

The device of 3D magnet test gives an effective method for measurement and
adjustment of magnetic intensity distribution of target surface.
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Magnetic field simulation of rotary cathode

95914 / Uniformity
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Uniformity of single rotary cathode

STABLE COATING

PROCESS
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Vacuum magnetron sputtering technology is leading to a high deposition rate, low
substrate temperature, as well as high coating quality and repeatability.

New type magnet bar leads to excellent film uniformity over new support structure from
extruded aluminum, adjustable magnet array and more homogeneous target cooling
over whole length.

Trim process gas system(e.g. 3, 5, 7or 9-partioned) improves distribution of process gas
and coating uniformity as well.

New design of the gas separation device avoids gas drifting between cathode
compartments and achieves a better gas separation effect.

By using maglev turbo-molecular pumps and screw line pumps, no oil will flow back into
the process zone and the process will be more reliable and efficient.

By adopting synchronous or servo motors, high precision conveying control can be
achieved.

There are multiple control and operation modes for users to choose in coating process.
The coater can be easily operated on the process requirements. Once the process data
are set, the coater will be running automatically.

Real-time dynamic monitoring alarms faults and mulfunctions in order to ensure the safe
and reliable production.
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FLEXIBLE PROCESS
CONFIGURATION
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Theidentical design of vacuum compartments enables users to exchange the location of
the pump, gas separation and cathode eath other freely, thus to improve process
flexibility.

Modularized design of vacuum chambers improves machining efficiency. Interchange of
the key parts can shorten the lead time of the whole coater.

An Integrated cathode lid makes a perfect combination by putting gas manifold,
controllers, connections for power supply and utility in a “box” to achieve a flexible
process configuration.

EASY OPERATION
AND MAINTENANCE
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By using the double flap locking design, the service valve can avoid the end face uneven
force and deformation of chambers, which make it more reliable and convenient to
operate.

New cathode service carts are provided to make the cathode maintenance more
convenient and rapid.

The new sputtering shields are installed to prevent the chambers from pollution of
sputtering. They are easy to change and shorten downtime.

10



CREATIVE

COMPONENTS
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Hydraulic Lid
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Process Gas Distribution
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The one-large lid with hydraulic lifting mechanism is designed to achieve the automatic
control, which can improve the automation level of the coater, shorten the maintenance
time and reduce the building space.

RAZEBRHSAT, SRAREILZHFEEFETALENTZRE, REHSMRILIE
1% UA,
Multi-section trim process gas is equipped, each section of which can flow different

process gas according to the process. The uniformity of the layer can be well controlled
less than £1%

ADVANCED AUXILIARY

EQUIPMENT
SEHIRENEE

5= / Features

EEsEEHRA, RASEE

ESWRERAERN, RMUSRER, INFRKBREELE, RERBREE S,
BRERBERE.

EEZR. ZHERFZEDLNEERY, BREKRREN~RIBEE.

High-speed loading and unloading systems help the coater to achieve a high-speed
production.

A high-performance washing machine is to realize a multi-stage cleaning that removes
surface impurities easily and benefits layers adhesion.

An optical detecting and monitoring system with multi-point and multi-angle is set to
preinform the layer quality and keep it stable.

12



SPUTTERING

CATHODE DEVICE
TasTIRtRas
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NorthGlass can offer you the complete rotary cathode and planar cathode system (incl. lid, gas distribution). The sputtering device can

be customized for all new and regular coater, which can facilitate the customer to integrate with local and/or remote control (digital or
analog).
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MAGNET BAR &

END BLOCKS
i & bk

Wit%& [ Magnet Bar

3k / End Blocks
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The extruded aluminum support structure makes the magnet and magnet yoke isolating
from the cooling water in the target tube, which can avoid the variety of the magnetic
field owing to bathing in water after a long time.

Better rigidity of the magnet bar reduces the fluctuation of the magnetic field due to the
friction between the twisted magnet bar and target tube.

The magnet homogeneity is easy to tune.

Cooling water is ejected directly to the high temperature location of the target, as a
result it brings a better cooling effect.

It's easy to install and maintain.
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Provided types of compact and standard end blocks with the typical interface for good
compatibility.

Compact end block with single-end is smaller with less space and lower cost, while
standard end block with double-end is more stable and easier for maintenance.

The embedded carbon brush design efficiently increases the surface current, and
improves the operation stability under high power load.

The mechanical sealing avoids water leakage, and ensures the longer lifetime.

Over thousands of end blocks are installed and running in all customers’sites.
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APPLICATION
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Architectural Coating Solutions

AEER
Automotive Coating Solutions
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The horizontal architectural glass coaters mainly produce Low-E coated glass,

solar-control glass, AR film, etc. by using magnetron sputtering process depositing
different kinds of material on the substrate.

FES% Main Data

Max.3300 x 24000mm (W x L) (Jumbo coater)
HF R~ Substrate size

Max.2540 x 3660mm (W x L) (Standard coater)

EHAEFE Substrate thickness 3-19mm

- >35s  (Jumbo coater)
M1 Cycle time

225s (Standard coater)

RPEEZ Ultimate pressure < 2x10° mbar

BMEFBE] Up time 290%

12,000,000m? (Jumbo coater)

ERATFFBE Max. annual capacity
7,500,000m* (Standard coater)

x U ESHIEEE
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The automobile coater is applied to deposit a series of functional films on the surface of
front windshield with light transmittance of over 75% and solar transmittance of below 35%.

FESE Main Data

EF Substrate SERTIYIZIE (Automobile windshield glass)

EHK R~ Substrate size Max.1500 x 2000mm (W x L) (Customizable)

EFEE  Substrate thickness 1.6 - 6mm (Customizable)

M Cycle time >17s
WFREZ Ultimate pressure <2 x10° mbar

Il 552 78 AR
Mirror Coating Solutions

IEBIFRBRLL, KABITBRN AR, TERTNIEMSEENRE, HPAINTAF
RIBBERETFAR80% L Lo iEXRRENZA L TAREHRRIEELENENIET.
The Mirror coater is running to produce environmental-friendly mirrors by sputtering down

process, the Al mirror achieves the reflection over 80%. The robot system can make sure
of automatic and high efficient operation.

FTESE Main Data

R substate STERE. WHE. REFHLIBHT RIS

Float Glass, Tempered Glass, Special Pretreated Flat Glass

EFH RS Substrate size Max.2540 x 3660mm (W x L) (customizable)

B EE Substrate thickness 2-10mm (customizable)
MK T Cycle time > 30s
PREZ  Ultimate pressure < 8x10° mbar

+FTHAAI Loading / Unloading B 5h3 F 5 Automatic or manual

R Painting Tor?2

A U ESHESE
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Washington 2050 M Street - USA

Apple Park - USA

New Performing Arts Venue - Australia
Shanghai World Expo Museum - China
Denver Art Museum Welcome Center - USA
Beijing Library - China
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