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ABOUT
SEMI-CERA-TECH

Striving for Semiconductor Coating Leadership

Coating Materials for Multiple Semiconductor Applications
Semicera Semiconductor (Ningbo Miami Advanced Technology Co., Ltd.,) based in

Ningbo, Zhejiang Province, China, was established in January 2018. Our mission
is to shape the future through materials, and our vision is to become a leading new
materials company with core technologies in the semiconductor field. We specialize
in the research and development of advanced technologies such as SiC coatings,
Tac coatings, pyrolytic carbon coatings, CVD SiC (Solid SiC), and recrystallized
silicon carbide, which are critical for the semiconductor industry. We also focus on
the large-scale production of high-purity material products.
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Overview of the Semiconductor

Chip Epitaxy Industry Chain

Si Epitaxy
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Surface Coating Product

CVD SiC Coating

Silicon carbide(SiC) epitaxy

The epitaxial tray, which holds the SiC substrate for
growing the SiC epitaxial slice, placed in the
reaction chamber and directly contacts the wafer.

The upper half-moon part is a carrier for other
accessories of the reaction chamber of SiC
epitaxy equipment. It is temperature-
controllable and installed in the reaction
chamber without direct contact with the wafer.

The lower half-moon part is connected to
the quartz tube, introducing the gas to
drive the susceptor base to rotate. It is
temperature-controllable and installed in
the reaction chamber without direct
contact with the wafer.
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CVD Silicon Carbide(SiC) Coating

MOCVD4ME
MOCVD epitaxy

ATINERREE, MEATHIEK, BT
SRLEDAIESEINER, SRAERNL
R, EEEmMER.

4-inch epitaxial base is used to place 4-inch
substrates, which is used to grow blue-green
epitaxial slice for LEDs. It is installed in the reaction
chamber and directly contacts the wafer.

25THNEEEE |, B2 HE , AT ERRRINEDAISH
TR, RERMNER , BEEEMEE.

2-inch epitaxial base is used to place 2-inch
substrates and is used to grow epitaxial slice of
deep ultraviolet LEDs. It is installed in the
reaction chamber and directly contacts the
wafer.

SiEGaNJME

Si based GaN epitaxy
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An epitaxial susceptor is used to place on a Si substrate in a
reaction chamber and directly contacts the wafer. GaN thin
films are deposited through methods such as chemical vapor
deposition or molecular beam epitaxy to achieve organic
combination of silicon based materials and gallium nitride
materials. It is mainly used in fields such as optoelectronic de
vices, power electronic devices, solar cells, etc
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CVD SiC BEEFIE taE
Basic physical properties of CVD SiC films

& / Property

HRHE / Typical Value

A% / Crystal Structure

FCC B phase & , B (111) A

HE / Density 3.21 g/cm?

@& / Hardness 2500 4EEGHERE ( 5009 load )
EHRIA/N / Grain SiZe 2~10pm

4hifg / Chemical Purity 99.99995%

A / Heat Capacity 640 J-kgtK?

FHERE / Sublimation Temperature 2700°C

$1E3RE / Flexural Strength

415 MPa RT 4-point

#ECHEE / Young' s Modulus

430 Gpa 4pt bend, 1300°C

SHREH / Thermal Conductivity 300W-mtK?t
HEBKZEE / Thermal Expansion(CTE) 45x107°K?!
RIS I

Physical properties of Sintered Silicon Carbide

R / Property

BRIHME / Typical Value

A% / Chemical Composition

SiC>95%, Si<5%

IR / Bulk Density >3.07 g/cm3
FSFLE / Apparent porosity <0.1%
HIEHZIBE / Modulus of rupture at 20°C 270 MPa
ERNZIE / Modulus of rupture at 1200°C 290 MPa

T / Hardness at 20°C

2400 Kg/mm?

B24#0t4 / Fracture toughness at 20%

3.3 MPa - m*?

SEE / Thermal Conductivity at 1200°C

45 w/m K

PYAKEREL / Thermal expansion at 20-1200°C

451 x10°/°C

BEIEEE / Max.working temperature 1400°C
#GEFRREM / Thermal shock resistance at 1200°C | Good
BERRCEEST

Physical properties of Recrystallized Silicon Carbide

MR / Property

BERYKIfE / Typical Value

fFF3RE / Working temperature (°C)

1600°C (with oxygen), 1700°C (reducing environment)

SiC &£ / SiC content

> 99.96%

B Si && / Free Si content

<0.1%

{KFRZZE / Bulk density

2.60-2.70 g/cm?

S7.2 / Apparent porosity

< 16%

HUEBE / Compression strength

> 600 MPa

HIEHIEIREE / Cold bending strength

80-90 MPa (20°C)

EEHEIEE Hot bending strength

90-100 MPa (1400°C)

HEWBKEEL / Thermal expansion @1500°C 4.70 10°%/°C
SHRZEEL / Thermal conductivity @1200°C 23 W/meK
HECIRE / Elastic modulus 240 GPa

=Y / Thermal shock resistance

Extremely good
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Pyrolytic Carbon Coating

PR ERNBUESETACYD) IZESEACNSHRETaSNREE—ERAEKEE, CREREE. BHE
k. BB, . DFEUREEERE.

Pyrolytic carbon coating is a thin layer of pyrolytic carbon coated on the surface of highly purified isostatic
graphite using chemical vapor deposition (CVD) technology. It has high density, high purity, and anisotropic
thermal, electrical, magnetic, and mechanical properties.

FE% = Main features
zEEE, £55L.

The surface is dense and free of pores.

High purity,good airtightness.

MEia, EEMERREFSEN, 2750°CRREIARIREE3600°CH4E,
High temperature resistance, strength increases with increasing usage temperature, reaching the highest
value at 2750 °C,sublimation at 3600 °C.

SRR, SHES, RIIKREU, MRIAEMHEE.
Low elastic modulus, high thermal conductivity, low thermal expansion coefficient,
and excellent thermal shock resistance.

WERENY, MR, 6. BRENIRN, WaReRE. WEMEMEIRIE N RIS
F, ERSH400°CLATENARBE, 800°CRIEMERERTIEM.

Good chemical stability, resistant to acid, alkali, salt, and organic reagents, and has
no effect on molten metals, slag, and other corrosive media. It does not oxidize
significantly in the atmosphere below 400 °C, and the oxidation rate significantly
increases at 800 °C.

EiR FABUHASAR, 1£1800°CIEAREEF10-TmmhgiE=S,
Without releasing any gas at high temperatures, it can maintain a vacuum of
10-7mmHg at around 1800 °C.

F=ERRIA Product application:

FSMATI, ZIBFRERHEIR,
Melting crucible for evaporation in
semiconductor industry

RINZREEFEMR,

High power electronic tube gate.

AR ERRATEBR.

Brush that contacts the voltage regulator.

X - AP FATANAERES

Graphite monochromator for X-ray and neutron

A-1835 / DIC

BN AEEGRRFREERR
Various shapes of graphite substrates and
atomic absorption tube coating.

SO00X R THRBRIIREMR, RETHFEH
Pyrolytic carbon coating effect under a 500X microscope,
with intact and sealed surface.

CVDiR{LHIiRE

CVD Tantalum Carbide Coating

TaCREEH—RMEEE, BEELSICEFNEEREN, FAMBIRKAE. MAENFRE. MERE, "A#E2000°C
M EIRRHER, IMzNATFREmAESERRERE. SR SRRRERESmE.

TaC coating is the new generation high temperature resistant material, with better high temperature stability
than SiC. As a corrosion-resistant coating, anti-oxidation coating and wear-resistant coating, can be used in
the environment above 2000°C, widely used in aerospace ultra-high temperature hot end parts, the third
generation semiconductor single crystal growth fields.

BRAGIER RIS IR
Physical properties of TaC coating
#E / Density 14.3 (g/cm?)
LbiESTER / Specific emissivity 03
HEMcEEL / Thermal expansion coefficient 6.3 10/K
SEHEE / Hardness (HK) 2000 HK

E3BE / Resistance 1x%10"° Ohm*cm

#daElE / Thermal stability <2500°C

MR FE{, / Graphite size changes -10~-20um

#EMEE [ Coating thickness 220um typical value (35um+10um)




Solid Silicon Carbide(CVD SiC)

Solid CVD SILICON CARBIDE parts are recognized as the primary choice for RTP/EPI rings and bases and plasma
etch cavity parts that operate at high system required operating temperatures (8gt; 1500°C), the requirements
for purity are particularly high (8tgt; 99.9995%) and the performance is especially good when the resistance to
chemicals is particularly high. These materials do not contain secondary phases at the grain edge, so their
components produce fewer particles than other materials. in addition, these components can be cleaned using
hot HF/H(

ith little degradation, resulting in fewer particles and a longer service life
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High-purity, High-temperature Resistant
Products for Semiconductors

High Purity Silicon Carbide Products
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SiC Wafer Boat

SiC vertical wafer boat SiC horizontal wafer boat  SiC horizontal square wafer boat
SiC LPCVD wafer boat SiC horizontal plate boat SiC round wafer boat

Silicon carbide wafer boat is a load-bearing device for wafers, mainly used in solar and semiconductor
diffusion processes. It has characteristics such as wear resistance, corrosion resistance, high-temperature
impact resistance, resistance to plasma bombardment, high temperature bearing capacity, high thermal
conductivity, high heat dissipation, and long-term use that is not easy to bend and deform. Our company
uses high-purity silicon carbide material to ensure service life and provides customized designs, including
various vertical and horizontal wafer boat



High Purity Silicon Carbide Products SiC Robot Arm

SIC Paddle } ~

AN

The silicon carbide cantilever paddle is mainly used in the (diffusion) coating of silicon wafers, which
plays a crucial role in the loading and transportation of silicon wafers at high temperature. It is a .
key component of semiconductor wafer loading systems and has the following main characteristics: Graphlte for crystal gI'OWth
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SiC robot arm, also known as wafer transfer end effector, is a robotic arm used to transport
semiconductor wafers and is widely used in the semiconductor, optoelectronic, and solar energy
industries. Using high-purity silicon carbide, with high hardness, wear resistance, seismic resistance,
long-term use without deformation, long service life,etc., can provide customized services

1. It does not deform in high temperature environments and has a high loading force on the wafers;
2. It is resistant to extreme cold and rapid heat, and has a long service life;
3. The thermal expansion coefficient is small, greatly extending the maintenance and cleaning cycle, and

significantly reduce pollutants. w ' O
SiC Furnace Tube

Graphite three-petal crucible Graphite heater Graphite guide tube Graphite ring
\ E Graphite heat shield Graphite electrode tube Graphite deflector Graphite chuck

Silicon carbide process tube, made of high-purity SiC without metallic impurities, does not pollute the wafer, All processes used for growing semiconductor crystals operate in high-temperature and corrosive environments. The

and is suitable for processes such as semiconductor and photovoltaic diffusion, annealing and oxidation hot zone of the crystal growth furnace is usually equipped with heat-resistant and corrosion-resistant high purity

process. graphite components, such as graphite heaters, crucibles, cylinders, deflector, chucks, tubes,rings, holders,nuts,etc.

Our finished product can achieve an ash content less than 5ppm.



Graphite for Semidonductor Epitaxy

l :
Graphite epitaxial barrel ~ Monocrystalline silicon epitaxial base

Semiconductor graphite fixture

Graphite base

-

MOCVD graphite parts

Epitaxial process refers to the growth of a single crystal material on a single crystal substrate with the same
lattice arrangement as the substrate. It requires many ultra-high purity graphite parts and graphite base
with SIC coating. The high purity graphite used for semiconductor epitaxy has a wide range of applications,
which can match most commonly used equipment in the industry. At the same time, it has extremely high
purity, uniform coating, excellent service life, and extremely high chemical resistance and thermal stability.

Insulation Material and other

C/C carbon frame Graphite hard felt cylinder  Graphite hard felt customized parts

Graphite soft felt Graphite foil

Carbon carbon composite parts

Thermal insulation materials used in semiconductor production are graphite hard felt, soft felt, graphite foil,
carbon composite materials, etc. Our raw materials are imported graphite materials, which can be cut
according to the specification of customers, and can also be sold as a whole. Carbon composite material is
usually used as a carrier for solar monocrystal and polysilicon cell production process .

U Wi I PR §



Solution of Thermal Field Modification

Value-added Services

In terms of thermal field design and transformation, our company can complete the design and batch supply to Czochra
single crystal, casting polycrystal, gallium arsenide, zinc selenide, sapphire, silicon carbide and other different industry
equipment. At the same time, for the mechanical thermal calculation of various structures, components and atmospheres
under different high temperature environments, we also have professional modeling and simulation computing
capabilities, which can provide customers with professional design optimization programs and suggestions.

Machinery Capability

Semicera Semiconductor has a leading semiconductor field of graphite, silicon carbide and other machining capabilities and
experience, can meet customers for semiconductor products of high precision, high purity, high quality and other processing

! i ! o1 : ? Plate Insulation tube
needs. The tools we use, the cutting process and the choice of materials are also carefully optimized to achieve micron size
control and high surface quality. We pay attention to quality control and process optimization in the processing process, real- b
time monitoring and control of key parameters in the processing process to ensure product consistency and stability. We also
implement a strict quality management system to ensure that products are processed in accordance with customer
requirements and industry standards, and carry out comprehensive quality inspection. Deflector
We will continuously invest in equipment improvement and technological innovation to meet the growing needs of our ' .
customers and provide them with superior solutions and support.

Crucible Bectrode parts

monocrystalline furnace thermal field

Top plate Heating element
Covats Fasteners
1]
i
Insulation bar
Backplate

AMcaltile

W

polycrystalline furnace thermal field




Facilities and Laboratories

Testing equipment

CVD High Temperature Furnace

Coating substrates for LED chip epitaxy, silicon wafer
epitaxy, third-generation semiconductor epitaxy

substrates and components, TaC coatings, and more.

GDMS
Vacuum Purification Furcace

T

Purification of carbon-based elements such as

L
—ae”

graphite, carbon felt, graphite powder, and carbon
composite.

Horizontal Graphitization Furnace

Four-Prode Instrument SIMSSIMS

5‘ i Laser Themal

Primarily employed for high-temperature treatment of carbon materials, such as sintering and graphitization
of carbon materials, graphitization of Pl film, sintering of thermal conductive materials, sintering and
graphitization of carbon fiber ropes, graphitization of carbon fiber filaments, purification of graphite powder,
and other materials suitable for carbon environment graphitization.

Conductivity instrument

|
i B, A Coating Material
o E i = l_- Development and
,',:!" — Verrification Equipment

Coordinate Measuring Machine

CNC machines CNC machines

Device that confirms levelness by

measuring X/Y/Z



Purification Services 1 Provide Costom Semicondutor Testing Kit

We are committed to providing various semiconductor thermal field product test kits to meet the different needs of
customers. Our testings cover a wide range of semiconductor materials, including silicon carbide, graphite, tantalum
carbide, etc., for comprehensive testing of the electrical properties, composition, purity, physical properties, size, and
crystal structure. These testing kits are designed and manufactured by a professional team, equipped with advanced
testing equipments and instruments to ensure high accuracy and reliability. Our product testing kits not only provides a
comprehensive testing plan, but also includes detailed testing reports and analysis to help customers understand the
performance and potential issues of the product.

Our service covers the purification and mapping of a wide range of semiconductor materials, with the aim of delivering
high-quality semiconductor materials for various applications. Leveraging our advanced purification technology and state-
of-the-art equipment, we effectively eliminate impurities, thereby enhancing the purity of semiconductor materials. Our !
purification process is meticulously designed, incorporating multiple steps and strict quality control measures to ensure :
exceptional purity and stability of the materials we offer. |
|
I

Additionally, we are dedicated to providing our customers with precise and reliable mapping services. Equipped with
advanced testing equipment and instruments, and supported by a team of experienced professionals, we are capable of
conducting comprehensive measurements and analyses of semiconductor material characteristics. Our mapping services
encompass a wide range of tests, including electrical properties, composition, purity, physical properties, and thorough
investigations into material structure and composition. Through meticulous mapping, we gather detailed data and
information, enabling us to provide customers with accurate assessments of material characteristics and relevant
recommendations.
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