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About TXC

« Foundedin 1983 (Headquarter in Taiwan)

« Listed in Taiwan Stock Exchange since 2000 3042:TT)

« Ranked #4 in Worldwide Crystal & Oscillator Market Shares (2017 cs&A Market Report)
« Ranked #3 in Crystal Market Shares (2017 cs&A Market Report)

 Industry 1st Ultra Stability SMD type SC-Cut OCXO for 5G Telecom (Launched in 2017)
 Industry 1st Active Low EMI CMOS Oscillator for Automotive (Launched in 2018)
 Industry 1st Miniature Combo Light Sensors by Ceramic Package (Launched in 2013)

Mission

To achieve a Win-Win partnerships in the Supplier-TXC-Customer relationships
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Product Portfolios
Timing

and Sensors

Timing (Crystals and Oscillators)
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Manufacturing Facilities

Economy of Scale Productions

1999 2013

—— UL
ciiiinil BRREAESY
- i fassseai Danascal SSEREml "o
Y TRC = T
China, Chongging (CKG)

Taiwan, Ping Cheng (PCF). .

« MHz Crystal
« TSX

« OSC

« TCXO ~
. VCXO 3 manufacturing facilities

200+ automated production lines
320M+ monthly capacity (Timing Devices)
2 R&D centers (PCF, NGB)

400+ engineers

« kHz/MHz Crystal « MHz Crystal

« TSX
« OSC

+ OCXO
« RTC

« Sensors (20M/m)
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Quality Management Systems

Quality always 1st
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Lean Management Systems
Zero Risk Approach Methods

ISO 28001 Supply Chain Security
Management System

Shop Floor Management System
Equipment Management System

AEC Q100/Q200 Reliability Test
ISO 16750 Reliability Test
MIL-STD 1916 Zero-Based
Sampling Plans

Sales
MKTG
AE/FAE

Zero Risk
for

Product & Service

Voice of Customer
Circuit Matching
ISO 26262 ASIL Concept

* Robust Design
+  APQP System
« VDA4.2 & AIAG Based DFMEA

« 1SO 9001 Certified

« Supplier Early Involvement

» Frequently Technology
Communication

VDA®G.3 Production
Management

VDA4.2 & AIAG PFMEA
PAT & SYA Control
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Sales & Shipping Records

(Million)
+  Market drop
U5$400 n 377 +  Price erosion

Exchange rate fluctuate
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2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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Sales by Segments

Actual and Forecast (F)

AUTOMOTIVE

OTHERS 59,

9%

[oT
8%

NETWORKING MOBILE
34% COMMUNICATION

24%

2018

MOBILE
COMPUTING
20%

OTHERS
8%

AUTOMOTIVE
6%

\

IoT
8%

Crystal, XO,
TCXO

MOBILE
COMMUNICATION
24%
NETWORKING
TCXO
Stratum 3 TCXO
HF VCXO
OCA0 MOBILE COMPUTING
18%
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Worldwide Timing Market Shares

Strong Market Penetration

2017
Company Name

Source: CS&A 2018

Revenue( M) Market Share(%)

2016 2017 FEMCE 2016 2017
Change

1 Seiko Epson $409 $382 -6.6% 12.9% 11.7%

2 NDK $357 $354 -0.8% 11.3% 10.8%

3 KCD $287 $344 20.0% 9.1% 10.5%

4 TXC $310 $294 -5.2% 9.8% 9.0%

5 KDS $212 $205 -3.2% 6.7% 6.3%

6 Microsemi $80 $168 110.0% 2.5% 5.1%

7 Siward $103 $104 1.5% 3.2% 3.2%

10 8 MegaChips $73 $103 41.1% 2.3% 3.1%
9 9 Hosonic $95 $98 3.0% 3.0% 3.0%
8 10 Harmony $94 $98 4.0% 3.0% 3.0%
Other Companies $1,146 $1,120 -2.2% 36.2% 34.2%

Total Revenue $3,165 $3,271 3.3%
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Euro
v *Germany

€<

Sales & Labs

Localized Service, Responsive and Dedicate

America
v *San Jose
~ +Los Angeles

d)’ing Cheng v * Yokohamza

Chongging
Shenzhen
Shanghai
Suzhou
Beijing
Wuhan

v Technical & lab supports
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New Product Introduction
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Internet of Things Solutions

Connected Things

Connected House

—~
~s

P .. BN

Connected City

- = «~ - Connected Health
= .
Q
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Connected People Connected Car®
Refer to Automotive Solution
O D O
OSC (Differential/CMOS/HCSL) A e Lo 0S O
Low Phase Noise <-100dBc/Hz @ 10Hz; Reduced Electromagne erference
Miniature 2.5x2.0x0.75 (mm) ature 2.0x1.6
High Speed, Low Noise Transmission ADA 00
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Telecom and Networking Solutions

(RRU)

Small Cell

Radio Remote Unit

Front Haul Base Band Unit Back Haul Core Network
) € Vg (BBY g () ( g DataCenter o

Fiber Optics g Fiber Optics |
— E Y — B
i‘xllrﬁ“‘w-—-w e

Ultra Stability S3 TCXO (7.0x5.0mm, 5.0x3.2mm);
+/-100ppb

e High Frequency, XO/VCXO (7.0x5.0mm);
Up to 2.1GHz, ultra low jitter 0.15pS

Ultra Low Phase Noise VCXO (3.2x2.5mm);
Close-in phase noise -80dBc/Hz

e High Frequency Crystal (MESA 3.2x2.5mm); 200MHz

TXC Confidential and Proprietary
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Automotive Imaging Solutions

Automotive q

Visible cameras

Blind-spot, side-view (mirrorless cars),

oy

3D cameras

Gesture recognitions

Long-range radar

accident recorder, rear park assist
Stereo cameras: direction & distance for
LDWS & traffic sign recpgnition

| driver mepitoring '

S Night vision camera
Pedestrian /

presence detection,

Adaptive Cruise Control

animal detection

Short-range radar
Front & rear parking

LIDAR

ID.mapping of surrotindings

\

N

Dead reckoning sensors Ultrasound

Odometry Parking, SR pedestrian & obstacle detection

5

Vet
<k~ 2O

[ ] Active Low EMI OSC Module

Automotive G1
2.5x2.0mm

2.0x1.6mm

Source: Yole, Tesla, Sony
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Light Sensors

Single Aperture Slim Bezel Miniature
Combo Light Sensor Combo Light Sensor Proximity Sensor
(ALS/RGB+PS) (ALS/RGB+PS) 2.0x1.6mm

2.5x2.0mm 3.4x1.2mm
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Ceramic Package Solutions
Ceramic Package Assembly & Contract Manufacturing

Type of Ceramic Packages Advantages of Ceramic Packaging

« Excellent mechanical stiffness, hardness and wear resistance
« Excellent isolators

« Coefficient of thermal expansion

« Good thermal conductivity, good thermal resistance

« High processing temperatures

« Ceramic Package is multilayer boards design, enable product

stacking, integration, and miniaturization

Source: Kyocera
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Thank You
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