


Solar Cell Manufacturing Process & Noritake Products

At Noritake Co., Limited, we have nurtured our century-long tradition of manufacturing high quality tableware into new ceramic business
opportunities such as raw materials for ceramic manufacturing, grinding materials and tools as well ceramic manufacturing equipments.
We are also working ahead to address energy and environmental issues by developing materials and technologies for power generation devices

such as solar cells.

In recent years, we have launched several new products related to the manufacturing of single crystal and poly-crystalline silicon solar cells.
Silicon fusion furnaces, ingot cutting tools, electrode pastes as well as baking furnaces are some of the specific products we have been supplying
for the manufacture of silicon power generation systems.

Casting Block Cutting Ingot Sanding Slicing Texturing
Silicon Band blade Diamond Coated Abrasive Multi wire saw Silicon wafer
Texture
7
Directional solidification
Polycrystalline ; ;
Si-Fusion Furnace Diamond Wire
PN
' Formation of PN Junction Antireflection Coating Electrode Formation Moduls
E . Solar cell
' Phosphorus doped SiNx - H Ag
g Fire through
Electrode P‘%Al/
[Products ] [ Products |
MAXJUNNY
- i
2 a |-
é‘l A g . = o= TR
& g v : - -
Diffusion Furnace Static Mixer Electrode Paste Drying Furnace Firing Furnace




Carbonless Polycrystalline Si Fusion Furnace

The World's First Carbonless Polycrystalline Si Fusion Furnace

We offer eco-friendly equipment combined high quality and energy saving.

Features

Realization of Carbonless

High-purity heater and high-purity insulation can make
carbonless possible.

Carbonless structural member can completely block carbon interfusion.

Energy Saving
Reduction of Running Cost

High quality insulation can make reduction of electric consumption power possible.
(Reduction of heat loss)

Carbonless structural member can make long-life of consumable parts possible.

Improvement in Cycle Time

Rapid falling temperature (Forced-cooling system)

Model Vertical carbonless furnace
1240x 1240x 1090H
Furnace size
225k
Power
Heating element Rare metal
Max.1600
Furnace temperature
Ar
Atmosphere Ar (Vacuum substitution)
1450 R10

Temperature distribution | R10  with holding temperature at 1450

Material Polycrystalline silicon
0 840x 245H(mm) 400

Throughput
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Diamond Tools for Crystalline Silicon Manufacturing

Diamond Band Blade - Cropping / Blocking / Squaring -

Diamond band blade is used for cutting process such as cropping, blocking and squaring.
Two types of product, metal bonded type for polycrystalline silicon and electroplated type for
monocrystalline silicon are available.

I Features

Metal bonded type

High-level stable cutting ability by Noritake diamond grain
distribution technology.

Straightness keeping and long life are achieved.

Electroplated type

Thin core can be attained by raising the intensity of a substrate, and kerfs loss can be reduced.

The straightness stabilized of cut by giving special tension processing to substrate is obtained.

Various E.P. pattern is available for high efficiency and high accuracy cut.

] Specifications
Designation of grit size Length Core width Core thickness | Diamond layer thickness
PP (3227 2% 4100 9.800mm | 50 160mm | 05 20mm | 09 25mm
#40 200
Electroplated type (D427  76) 1500 9,000mm | 10 60mm | 0.3 1.0mm 05 2.0mm




Blender Lineup for Solar Cell Component

< >
Solar cell component

Polymer homogenization Wet coating process Dry coating process
Amorphous silicon film
Back seat Antireflection coating

Electrode

/

Thermo Mixer / <Polymer homogenization> Sealant material homogenization

Improvement of film formation quality

(
Homogenization : No wrinkles/Uniform film thickness/Improvement in transparency

(]
Simple installation : No wearing parts

EVA, PVB PET
<Application> Sealant film production (EVA, PVB, etc.), Back seat film production (PET, etc.)
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Noritake RAC System / <wet coating process> Manufacture / supply of film materials and coating liquid
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Productivity and quality improve by continuation mixture / reaction. ?j___-r-‘r_:! !!!!!
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Continuation-izing : High-speed production / Work environment improvement
®

Improved quality : Homogeneous product / With no cellular mixing

<Application> Back seat film manufacturing
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Static Mixer / <Dry coating process> Preparation of CVC atmosphere gas

Improvement of film formation quality

. P
Homogenization : Film thickness is uniform by homogeneous gas concentration "61\-?
(] %

Miniaturization : Gas is equalized due to short piping length. !

<Application> Formation of amorphous silicon film, antireflection coating and electrode/Mixture of cleaning gas
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Centrifuge | Filtration of silicon wafer grinding fluid for solar cell and semiconductor material, etc.
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The best for reuse of Multi wire saw grinding fluid of silicon wafer y . ?
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High efficiency separation/filtration : Efficient separation/filtration by powerful centrifugal force } i
° | | =8
Powerful sludge drying performance : Sludge recovery is possible at low moisture content. e 5
[N
<Application> Filtration of grinding fluid ' l i |





