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China, Chongging (CKG)

3 manufacturing facilities
200+ automated production lines

300M+ monthly capacity
3 R&D centers
400+ engineers
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Metal Can Glass Seal Crystal Oscillators SAW Oscillators Light Sensors
(X0) (S0) (3-in-1)

‘I v L \ y
1 E-compass Sensors

, * L J\

v Seam Seal \(Tuning Fork\ - MEMS Oscillators Temperature
(MO) Compensated (3-Axis/6-Axis)
(TCXONVC-TCXO)

\, .3 J\ < Z
4 Temperature Sensor Crystal N Voltage (Oven Controlled\( Real Time
(TSX) Controlled (OCX0) Clock
(VCXO) (RTC) More sensors
5 coming soon

‘* a
e

Available for automotive applications
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Tire Pressure Sensor
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Bluetooth 'Earphone
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Crystals <
Hard Drive

£

Monitor

Digital Camera

1
jl b Game Console
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______________________________________________________________________________________________________________________________

Network, Storage — Low Jitter Smart Home, Smart Smart Wearable — Small & Thin
Solutions (Cloud Computing, Big Energy — Small & Thin Solutions
Data) Solutions (M2M devices)

= =S
o m'J =
2 A uﬂ
SlUper =05 BEDEI)
C t ) Cenf@r
7N
roR
=== N IR
Design Depart
Center ment

Smart Medical - Small & Thin Base Station, Small cell — Ultra Automotive — High Reliability
Solutions... (Medical Devices) Stability Solutions Solutions... (connected car)
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______________________________________________________________________________________________________________________________
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20,000 - 30%
*.25% - 25%
15,000 - 20%
- 15%
- 10%
10,000 59 )
2% 2% o 2% 1% 1% -
_A’/ x x = 2% oy
5,000 L sy
_9% - -10%
0 -15%
2008 2009 2010 2011 2012 2013 2014 2015 2016(e) 2017(e)
WW Shipment(Million pcs) ===YoY Source: CS&A 2016
= | =)
ERAERE NERIEEEH 2008~20174F
4,000 - 25%
3,500 = 20% - 20%
3,000 - 15%
2,500 r 10%
1% - 5%
2,000 . -1.4% )
S— -3% -2% _107 0%
1,500 '\ 6.5% . o2 -1%
- '5% -/ - -5%
1,000 \ - -10%
500 = -14% - -15%
0 -20%
2008 2009 2010 2011 2012 2013 2014 2015 2016(e) 2017(e)

WW Revenue(Million USD) ===YoY Source: CS&A 2016
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2015 EEkHER

Percent of Total

20 Company Name Al
Rank Revenue (M)
1 Epson Toyocom $427 14.08%
2 NDK $338 11.15%
4 KCD $301 9.93%
5 KDS $201 6.63%
6 Vectron $163 5.38%
7 SiWard $95 3.13%
8 Hosonic $91 3.00%
9 RIVER $77 2.54%
10 Murata $69 2.28%
Other Companies $968 31.93%
Total Revenue $3,032 100.00%
Source: TXC, CS&A 2016
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LIGHTING_ o AUTOMOTIVE

OTHERS

MOBILE
COMMUNICATION

NETWORKING

MOBILE COMPUTING

2016(f)
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KHz X'tal

VAR W —|
/3 /= HH

Othﬂejrﬁs

MHz X'tal

Sensor
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XO

® IiF - /NEUE

« Xtal ‘:
« TSX/TCXO \-'e'f v

¢ EBEiEEM

VCXO
S3-TCXO
OCXO

o SUREE

WAN (802.20)
«  Wide AreaNetwork

MAN (802.16)
Metropolitan Area Network

LAN (802.11)
Local Area Network

PAN (802.15)
Personal Area Network

Source: TXC, IDC, ABI
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Position / Presence / Proximity

{ @ Ambient Light

nsE/ sl g
‘ Acceleration / Tilt

22\

B/ wH RE
Electric / Magnetic

AR/ EE /(I B
Motion / Velocity / Displacement

Bésak

mE HE  Temperature

BB/ BR RE
Humidity / Moisture

M

Zix1b: B EBAVECR
& [ETE AR

O

Bim/ RESE RE

Leaks / Levels
)
- BE/ BS/ B HKE
Acoustic / Sound / Vibration

{EExmEE/
Chemical / mﬂm

HE/ EE /N /ERE /BN HIE
*_’) Flow
Gas

Force / Load / Torque /
Strain / Pressure
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XO

Phase noise
100dBc/Hz @ 10Hz; (size

|\/|> 4 Pro
<
2520/2016)

etter phone for easier use

Crystal

45.1584MHz (2016/1612)
49.152MHz (2016/1612)

Retina Sound

Source: MEIZU, ESS
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Wireless Activity
+ Sleep Trackers
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Crystal
+ 3G/4G Smallest and Thinnest
® LTE 1.2x1.0x0.30mm
2040 - WiFi
© -+ BT/BLE
© - NFC o4
© . anss T

TCXO/VCTCXO

High stability £0.5ppm
Smallest: 1.6x1.2x0.55mm

AL (intel)’ BHOA’})COM. ”
MEDIATEK - .
4=

(Brusricon EAYSPREADTRUN [\ #=F=
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S3-TCXO

Ultra Low Jitter < 150fs

OCXO
Frequency up to 2GHz

Ultra Stability +3ppb Ultra Stability +100ppb

Stratum 3

Stratum 3/3E

Base station
(RRU / BBU)

Point to point
microwave
radio

Smalllcell

E-meter

::||||||||
hl
™)

XO

Ultra Low Jitter < 150fs
Frequency up to 2GHz

Crystal

High Stability £10ppm
Frequency up to 400MHz

32kHz RTC
FTTH/xPON
IP router Server / Synch. subsystem . -
OLT Storage / SONET/SDH High Stability £5ppm
switch DWDM Temperature Compensated
Think of Frequency, Think of TXC 21
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SERRtESESTRESS
HRIE R B S AEC-Q100EIAEC-Q200 2 125
V2X, 802.11p
Surround view
ADAS » o
recognition 50’?{:
“ﬂ"" Emergency braking alert g . l )
aise Pedestrian detection o s;::::':s?::w
control : Collision avoidance oo"“m
Lane e
B long-range radar d:f;:!r:i':;o
LUDAR
Surround view

Caomera

Short/medium range radar
Ultrasound

TCXO (AEC Q100)

Crystal (AEC Q200) XO (AEC Q100)

~105°C
Seam: -40~105°C

Metal Can: -40
Seam: -40~105°C

Glass: -40~150°C
Seam:; -40~125°C
Notes: G3:-40~85°C / G2: -40~105°C / G1: -40~125°C / GO: -40~150°C

Think of Frequency, Think of TXC 22
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TXC PA122/PA22A(1 hole)

ALS+PS (2 holes)

ALS (1 hole)
PS (1 hole)

ALS+PS Sensors

PA122/PA22A Combo Ambient
Light + Proximity Sensors
Size: 2.5x2.0mm

Think of Frequency, Think of TXC
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Seam = Seam Seal
Glass = Glass Seal 2016 2017 2018

¢
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Present 2016 2017

Quartz Blank + High Speed Beveling <@l - Ultra High Speed Beveling
(Mechanical ¢ HFF- Lapping s - Plate HFF etching+Polish
Process) - Double Rotation Cut

+D Etch .
Quartz Blank oIn(\e/ZFr)techesa (200 MHz) - Bi-Mesa (For Low pe=y - Inverted Mesa E

(MEMS Process) MHz & Small Size) [l (up to 400 MHz)

Circuits ¢ Discrete Oscillator & Oven Control - OCXO ASIC

(Algorithm) +Temp Compensation (-40~105) - High Temp Comp (-40~125) w/ unique algorithm
+30T/PLL - Ultra low phase noise PLL

: ¢ Metal Seal — Kovar Seam/AuSn - Glass Vacuum Seal
Sealing +Glass Seal - Low stress Direct Seam

+Metallic lid - Miniature package
Packaging +HTCC - Package with embedded heater
- Wafer level trim & package (WLP)

Design Tools : 3-D Finite Element (Structural/ Thermal/ Electromagnetic)

Think of Frequency, Think of TXC 26




wEm: PM2.5 BORITEE 2016 Q4383%

|
Particulate Particulate Matter | Sensing l
Size Filter Collector Oscillator :
I .
T s s m = F- T mmmm e — = Signal
e X Process
4 |
7 Reference |
Oscillator |
Wireless
Module

PM2.5 Sensor/Module

Think of Frequency, Think of TXC 27
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Hir: e 598
4,000 -
2013: 2014:
3,500 - 9,504 9,526
(-13.03%) (+0.23%)
3,000 -
2500 | 2327 2331 2,446 2 400 s 2,358 2,519 2483 - 2215 2,417 2495 -
2,000 -
1,500 -
1,000 -
500 -
0
13.01 13.02 13.03 13.04 14.01 14.02 14.03 14.04 15.01 15.02 15.03 15.04 16.Q1
' : () 04 140 40 4.0 4.0 : () ' 04 16,0
Revenue (QoQ) | -21.9% 0.2% 4.9% -1.9% -9.8% 8.9% 6.8% -14% -14.0% 39% 89% 3.2% -15.5%
Revenue (YoY) 28%  9.6% -17.8% -195% -6.9% L2% 3.0% 35% -LA% 5.9% -40% 0.5% -1.2%
Think of Frequency, Think of TXC 29
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EFEs

Gross
Margin
22.4% 22.8% 23.5% 24.2% 24.0%
13.01 13.02 13.03 13.Q4 14.Q1 14.Q2 14.Q3 14.04 15.Q1 15.Q2 15.Q3 15.Q4 16.Q1
2013: 2014: 2015:
2,194 2,331 2,235
(-12.52%) (+6.24%) (-4.12%)
Gross | 220 ]
- 700 - 609 634 630 610
Profit ggg | 522 566 557 549 979 533 .. 581
400 -
300 -
200 -
100 -
O .
13.01 13.02 13.03 13.04 14.01 14.02 14.03 14.04 15.01 15.02 15.03 15.Q4 16.Q1
U U U e 4. 4.\ 4.\ 4 ()4 U U U U4 0.U
Gross Profit(QoQ) | -23.6%| 8.4% -L6% -LA% -73% 13.8%  5.2%  41%| -159% -7.9% 18.3% 84% -3.2%
Gross Profit (YoY) 0.0% -89%| -183% -19.6% -25% 2.3%  93% 155% 4.7% -15.2% -4.6% 0.6% 14.4%
= = Think of Frequency, Think of TXC 30
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B et 58

11.8%

Net 10.7%
Margin 10.1% a7
10.6%
| 13.Q1 | 13.Q2 | 13.Q3 | 13.Q4 | 14.Q1 | 14.Q2 | 14.Q3 | 14.Q4 | 15.Q1 | 15.Q2 | 15.Q3 | 15.Q4 | 16.Q1 |
2013: 2014: 2015:
Net 450 - 935 995 938
Profit | ~2° | (-18.62%) (+6.42%) (-5.72%)
350 -
286
300 - 264 268 263 254
250 | 209 220 242 5y 242 221 > 22
200 - 177
150 -
100 -
50 -
0

13.01 13.02 13.Q3 13.04 14.Q1 14.02 14.@3 14.Q4 15.Q01 15.Q2 15.Q3 15.04 16.Q1

NetProfit(QoQ) | -359% 5.3% 20.0% -83% -83% 9.0% 107% -L9%| -16.0% -19.9% 61.6% -11.2% -11.0%
Net Profit (YoY) 50% -157% -27.3% -258% 62% 10.0% 15% 8.7% -0.5% -269% 6.7% -3.4% 2.3%

I
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b S
27.85 57 02 3.79 EPS NT$
24.52 3.4
23.
32 1,150 3.21
22.21 { 050 3.03
: 995
19.25 19.33 19.63 935 938
18.09
M‘
~=ROA%
-=-ROE%
2014 2015 2011 2012 2013 2014 2015
3 A NT$ M

2011 2012 2013

Think of Frequency, Think of TXC

alll
)



2016 FEAZH
(S8 fir: B )

£%8:1.08
SMD X’TAL: 10KK

Factory + Facility

£&8:5.018
TCXO/ Sensors /
PSS/ New Products

E£X6:1.518 a O
SMD X’TAL: 4KK ?&ﬁ%ﬁgﬁ:
ACAP X’'TAL
Factory + Facility 7-5%
\_ J \_ Y,
Think of Frequency, Think of TXC 33
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«=m=Cash Dividends

4 .
3 _
5 L= EPS
1 -
0 - T T |
2011 2012 2013 2014 2015
B EER 3.48 3.79 3.02 3.21 3.03
IRE A 2.2 2.2 2.2 2.5 2.5
46.00 43.55 39.90 41.10

fZ{& (4/30) 43.55

Think of Frequency, Think of TXC
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