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Due to technological innovation, "FGnnoTGc\

semiconductor demand continues into the medium-to-long ter

Technological trends Influence to semiconductor market

L g loT Lots of different devices are being newly connected to the network
'.m.' = Increase in semiconductor demand (discrete, power system) in new fields
*
Demand for miniaturization, and for the replacement of high-speed large-capacity

oo 3D-NAND devices is emerging

nii— = Increase in demand for consumable supplies due to complicated process stages

=55 dEia Demand for semiconductor memory increasing for enormous data analysis
9 applications
Al Increase in integrated data volume due to utilization of big data

= Increased demand for memory, sensors, etc.

Automatic driving Increase in demand for parts accompanying the addition of new functions

High speed and large capacity, increased number of terminal connections

communications = Increase in demand for memory for use in edge servers and for sensors

system (5G)

—

(e |
= Mobile

5G

I' Power Trend toward worldwide power saving
T semiconductor = Expansion of demand deriving from increased adoption of inverters




Does semiconductor equipment market continue to -
grow or stagnate in 2019 ? Femrolee

« The global semiconductor equipment market is expected to be around
US$63 billion in 2018

« Growth of 7.7% is expected in 2019
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Growth of China's semiconductor market will

reach the world's top level FGﬂ“O ch‘

« China will become the new world's leader in semiconductor manufacturing equipment
market with +47% growth next year

» Despite concerns about trade friction between the United States and China, demand is
expected to be firm due to an increase in domestic production and self-sufficiency rate
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Confirm strategies toward medium-to long-term growth FGﬂ“O |GC‘

No significant change from initial strategy
Continue capital investment in areas with strong demand

1. Investing management resources into semiconductor and other

equipment-related business
- » = Material products, wafer products, cleaning business

2. Structural reforms in the Photovoltaic-related business
= * *Future direction for Converting its role to semiconductor applications

3. Introducing applied products into the automobile industry

(electric vehicles)
* » * Put emphasis on applications other than automobile seats



Focusing Management Resources on FG"“OTGC

Semiconductor-Related Business

T [

Photovoltaic-related sales ratio decreased due to focusing on
semiconductor-related and other equipment with high future potential,
but overall sales remained at a record-high level.

Millions of yen Photovoltaic-related sales

_ 1 Othes .
50,000 Electronic Device 45,230 decreased, while
Photovoltaic.related 42,983 semiconductor-related sales,
40,000 - ® Semiconductor and other equipment-related which we focus on, increased
as planned.
30’000 | -
20,000 - Net sales 42,983 45230  +5.2%
Semiconductor
10,000 - and other 20,617 27,030 +31.1%
equipment
Photovoltaic- AR 50
0 : : related 9,971 5,166  448.2%

6 FY3/15-1H FY3/16-1H FY3/17-1H FY3/18-1H  FY3/19-1H



Continue to increase production of semiconductor materials FGmO |GO

» Eight new factories are under construction.

« Expand production capacity by expanding production lines

Quartz-product Ceramic products

7 Silicon product CVD-SIC products




The new factory in China will begin full-scale operation in 2019. F “Ds
To make a full contribution to earnings from FY3/20 G" o ch

New factory in China (Current)
Operation schedule CY2018 CY2019 CY2020 CY2021

Factory

8-inch wafer
Second line

Quartz-product

Ceramic products

Parts cleaning

Substrates for
power
semiconductors

Silicon crystal

Place

Hangzhou, Zhejiang
Province

Changshan, Zhejiang
Province

Dongtai, Jiangsu
Province

Hangzhou, Zhejiang
Province

Neijiang, Sichuan
Province,
Tongling, Anhui
Province

Dongtai, Jiangsu
Province

Ningxia Autonomous
Region Yinchuan

4Q

1IQ 2Q 3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q

To be completed around Feb-Mar 2019

Completed construction in Zhejiang Province in October
2018 and Jiangsu Province in November 2018

To be completed around January 2019

2nd factory in Sichuan to be completed in December 2018

The one in Anhui to be completed in January 2019

Completed in July 2018

To be completed around March 2019



Introduction to New Factory Completed,; FGﬂ“OT@O

Jiangsu Province

Substrates for power

semiconductors Quartz products factory
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Dongtai, Jiangsu Province Dongtai, Jiangsu Province
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Introduction to New Factory Completed:
Zhejiang Province

Ferolee

Thermo-electric module factory
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Changshan, Zhejiang Province

Quartz products and metal
processing factory

Completion ceremony tour



Relationship between material products and FG‘POT@O

corporate capital investment

« Semiconductor materials are divided into consumables and products that are proportional to
capital investment by manufacturers.

« Because we cover both consumables and products, stable revenues can be secured even if
capital investment peaks out.

Linkage between semiconductor materials and capital investment

Image of sales ratio by application of each product

High A m Used for consumables(with a high operating rate)
100% m Used when capital investment is storon
Ceramic
Factory-
operating 50%
rate :
Vacuum
l Feedthr
Low oughs 0%
0 T T T T I
Quartz Silicon parts  Ceramics CVD-SiC Vacuum
11 Feedthroughs

Low — Corporate capital investment — High



Semiconductor Wafer Strategy; FG"“OTGO

Large-scale Investment in China
|

« Continuing to build a wafer factory in anticipation of brisk business in China

» Plan large-scale capital investment of approximately 67 billion yen including 200 mm
and 300 mm wafers

« Financing channels will be disclosed as soon as they are determined.

Details of Capital investment in China

zoomm Approx. 51 billion yen * Ingot production line at the

Yinchuan factory
(Of which 24 billion have been forecasted for
Wafer the current fiscal year) « Wafer processing line in Hangzhou

300mm
12 Wafer

Approx. 16 billion yen . same as 200-mm wafer




Progress of 8-inch wafer second factory in Hangzhou FGﬂ“O |GC‘

« The Shanghai Factory completed evaluation (80,000 sheets in October) after
resuming mass production of 8-inche wafers.

« The Hangzhou Factory is scheduled to be completed in January next year.

13
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Wafer-related Factories in China

Ferolee

Dividing roles to develop factories

e

| O= Major industrial

areas

\\\\\\\\

Shanghai wafer
factory

5-6-inch 400,000
sheets/month

8-inch 100,000 sheets

= 8-inch factory

(Shanghai, Yinchuan,
Hangzhou)

Hangzhou Wafer
factory

8-inch 350,000
sheets




Total investment over three years: ¥67 billion FGﬂ“O |GC‘

T [

« The image of production capacity after investment is as follows
1. Small diameter (5-6 inch) ; monthly production of 400,000 sheets (in operation)
2. Medium diameter (8 inch) ; monthly production of 100,000 sheets (in operation)

3. Medium diameter (2nd line) ; monthly production of 350,000 sheets
(Frame of the factory will be completed early in next
year, and capitals be posted in 2019)

5. Large diameter (12-inch) ;  pilot line: 30,000 sheets
(scheduled for 2020 and beyond)

aoThousand sheets) — [mage of monthly production of wafers in China
100 3 W 12-inch
35 :
15 8-inch2
50 - 10 10 10
H m 8-inch
0 - ' ' m 6-inch
CY2018 CY2019 CY2020...
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Sales network through partnership with GWC FGﬂ“O IGC‘

* The wafers we manufactured are sold from our partner ,Global Wafers
Corporation, which is the third-largest semiconductor wafer manufacturer in
the world ,to other countries
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Sales Strategy for Semiconductor Wafers

Commencement of external sales of silicon mono-
crystal manufacturing equipment
—Reduction of depreciation cost of wafer equipment

Capitalizing on group synergies, including the use of
vacuum feedthroughs and the sale of quartz crucibles

With a view to selling 12-inch ingots in the future

Three vacuum <%
feedthroughs

Siﬁale crystal _
ingot Quartz crucible




Expand Cleaning Business FGﬂ“O IGC‘

» Strong demand from semiconductor and FPD manufacturers for additional facilities

« Construction of a fifth cleaning factory in Anhui province scheduled for completion in
January 2019

Cleaning Factory in Tongling, Anhui Province

— S - D
= m——




Expand Cleaning Business FGﬂ“O IGC‘

» Strong demand from semiconductor and FPD manufacturers for additional facilities

« Second factory in Neijiang, Sichuan province will start operation at the end of 2018
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Establishment of product-specific factories in China

Ferolee

Decentralizing factories while developing factories in major areas,

and so reducing business risks

. . : : . . aoning g4
Distribution of our factories in China Hebei 2 B
' Beijing; e,
Yinchuan RBY e «7
i °°/ /"; Shanxi T I. Tianjin and Dalian
o % 2 o
Ningxia b, s
o &Y s & i { Shandong .~
Qinghai T T T T
o - Wl ! i 4 _/ Jiangsu
, { N NS Province
S - X Henan Ve
R Sichuan and : s
S 0 " Shaanxi =, . S
= “.fy. {7+ Chongqing B : ~ A
i R Anhui [\ §
~ Province {
Sidhuan @ @ Hubei ‘f/ﬁ‘@'
A 0 Jiangxi 7, &
i f “ . Hangzhou
N ¥ } and Shanghai
a

’ O Major industrial area

° 8-inch factory

(Shanghai, Yinchuanx 2,
Hangzhou)

Quartz factory

(Hangzhou, Changshan, and
Dongtai)

Ceramics factory
(Hangzhou x 2)

Cleaning factory

(Shanghai, Tianjin,and
Sichuan x 2, Dalian and Anhui
provinces)
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Photovoltaic-related business:

| Femolec
ImEIement ongoing structural reforms

Silicon products for solar cell

» Specializing only in OEM customers (withdrawing from own sales)

» Divert its use for structural materials for semiconductor Si-parts except for equipment
for OEM applications.

Cell products

» Specializing in contract manufacturing or OEM production (withdrawing from own
sales)

Remodeling facilities and personnel restructuring (divert to semiconductor factories)

Si-parts products

|

OEM
silicon wafers

OEM cell
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Photovoltaic-related business:
Converting its role to semiconductor applications

Ferolee

» Silicon mono-crystal pulling device for 8-inch, in
operation

« 12-inch lifting device, during test operation

» In quartz crucibles, about 70% is for semiconductor

applications
« Expansion of pulling device for semiconductor structural
materials
8-inch pulling device Quartz crucible

FE{FEASDIE

Si-parts material
pulling device




Power semiconductor substrates; —
Capture the market for EV and industrial-use FG" o |GC

« World market is expected to grow by more than 30% through 2025,
with the JPY3tn market

« Demand for machine tools and automobiles also increased.

* Power semiconductor substrate factory completed in Jiangsu Province in July to triple
production capacity

(100 millions of yen)

40,000
World market for power
30,000 semiconductors
20,000
Over 30%
10,000
0

2016 2025 Forecast

2 Prepared by us from data from Fuiji Keizai Co., Ltd.
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Entering into the Automotive-Related Fields FG‘POT@O

-Expansion of In-Car Products

Mainly developing thermo-modules, magnetic fluids, and power semiconductors,
etc. and making proposals to in-car mounted product manufacturers

Thermo-module = Magnetic fluids ! Power semiconductor i .
application \\/ and applications w substrates and applications e,
K0 Laser radar F1 Engine suspension Engine «— Our core technology products
[71 Battery cooling [£3 Seat suspension Bodies support a wide range of
El Laser headiights 23 Suspension around the foot 4 Feadiamp controland reom automotive products
£ Seal cooling system E] (orears or montoring SOCs. Powertrain
[El Steering heater cooler 9 - ) HEV motor control
10 Hzero ® composite wheel in Transmission, brake and steering
[l Cup holder motor control
HUD (Head-up Display) [fl Touch Panel & Center
[F1 Audio




Electronic Devices Business ; Thermoelectric Modules FGﬂ“O [elq

T [

« Strengthen 5G and communications equipment business

« Expanding the scope of business in areas such as biotechnology and
medical

« Development of cooling plates for semiconductors

|

g
Unit model
Ad d Vehicles Generation module
vance | ﬂ@ —
B C ial-off-
— Medical thg-rgfrlr]e?frgrac)douct

3G C. i

Mobile communication system (5G) ——\‘\: o —
25 :
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Final year of the mid-term target

Ferolee

We target net sales at 100 billion yen and
operating margin at 10% level

1,000
800
600
400
200

0

920~
(100 million yen)
P 905 (~ )
| 738
| 392 441 580
- 187 209 90
102 128 - 130
FY3/17 FY3/18 k FY3/19 J

Semiconductor and Other
Equipment-related

: 58~ billion yen
Electronic Device
: 12~ billion yen
Photovoltaic-related

: 9~~ billion yen (revised)

General Industrial Equipment
(Others)

: 13~ billion yen



