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China, Ningbo (NGB) ‘China, Chongqing (CKG)
« kHz/MHz Crystal « MHz Crystal

« TSX
« XO

Taiwan, Ping Cheng (PCF)

« kHz/MHz Crystal

3 manufacturing facilities
e 200+ automated production lines

e 310M+ monthly capacity
e 2 R&D centers (PCF, NGB)

e« 400+ engineers

« TCXO
« VCXO
« OCXO
« RTC
« Sensors

.l |
%)

Think of Frequency Think of TXC




i

Hiny
|||

= o@RR&

Metal Can Glass Seal Crystal Oscillators Y SAW Oscillators Optical Sensors
(XO) (SO) (Ambient Light+Proximity)
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Oscillators Compensated g
(VCXO) Oscillators Innovation
(TCXO/S3TCXO)
N A AN ANF J
/Temperature Sensor Crystal \ / Oven Controlled \/ Real Time Clock \
(TSX) Oscillators (RTO)
(OCXO)

Automotive Applications
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Back-drift Radar

D

N

‘.

Tire Pressure Sensor

Digital Camera

i Game Console
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Worldwide Crystal and Oscillator Forecast (source: csan)
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2014 2015 2016 2017 2018

kHz o o
Crystal 19.6% 20.9% 51 406| 21.79%| 21.8%
MHz o o
Crystal 36.3% 36.5% 55 806 | 36.9%|37.1%
X0 12.9% 13.0% 13.0% | 13.1%| 13.1%
TCXO  18.3% 17.2% 16.4%| 15.8% | 15.3%
VCXO 7.4% 7.1% 719% | 7.1% | 7.1%
OCXO 5.5% 5.4% 54% \ 54%) 5.5%
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B TCXO

m X0

® MHz Crystal
M kHz Crystal
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Worldwide Crystal and Oscillator Forecast source: csan)
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3.08 3.13{ 3.19) 3.26

Think of Frequency Think of TXC




EXRRTTHETEZRED R

Rank Revenue (M, USD) Market
Company Share
2013 2014 2015 2013 2014 2015 2015
Epson 1 1 1 500.10 449.00 427.00 13.8%0
NDK 2 2 2 432.52 417.86 338.36 10.9%06
TXC 3 3 3 326.00 323.00 301.50 9.7%0
KCD 4 4 4 297.65 295.00 300.51 9.7%0
KDS 5 5 5 259.65 214.08 201.24 6.5%0
Vectron 6 6 6 169.80 176.60 163.35 5.3%
SIWARD 7 7 7 95.50 99.50 94.53 3.0%0
Hosonic 9 8 8 93.50 95.10 91.40 2.9%0
RIVER 10 13 9 66.06 59.45 77.28 2.5%0
Murata 12 11 10 59.32 60.00 69.00 2.2%0
Others 1,039.2 33.5%0
Total 3,101.8 100%6
Think of Frequency Think of TXC
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Unit: NT$ Million

2014 2015: 2016:
9,526 9,266 9,633
(+0.23%) (-2.73%) (+4.00%)
2,644
2,519 2,483 - 17 2,495 2,600
2,358 ’ 2,284

2,166 2,135 2219 2,108 ,

14.01 14.02 14.Q3 14.04 15Q1 1502 15Q3 15.04 16.Q1 16Q2 16Q3 16Q4

Revenue (QoQ)

Revenue (YoY)
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(Unit: $NT)
4 - =1 EPS
=M=Cash Dividends
3 -
, NN
1 -
0 ; T
2011 2012 2013 2014 2015 2016
Earning Per
Share 3.48 3.79 3.02 3.21 3.03 3.27(F)
Cash Dividend
Per Share 2.2 2.2 2.2 2.5 2.5 -
(S;/"E‘;k Price 43.55 46.00 43.55 39.90 41.10 :

payout Ratio(%) [EEVs 58.05 72.84 77.88 82 51 -

Think of Frequency Think of TXC 12




(Unit: $NT)

Amount: 530M
TCXO/ Sensors /
New Products

Amount: 350M
SMD X'TAL 8KK
ACAP X'TAL

Amount: 80OM (- D
SMD X'TAL: 10KK Total Amount:
ACAP X'TAL
Factory + Facility 960M

I\ J \_ )
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Performance
Size (mm) Stability (ppm) A
= 50 A
7.0065.0 | 5 \
5.0x3.2 ... 20 \ \
25K2.0 LY \
20016 2 \ \
2002 3 \ -
1.6x1.2 20 \\
1.6x1.0 15
L2XL0 N 10 \
LR i i 5
; 0 € ‘
2014 2015 2016 2007 Upper Limit Lower Limit

ekt =l=MH =4=X0  ==X0  ==TCXO =0==V(XO
XTAL XTAL (cmos) (Diff.)

_=fl=kH2 Crystal(z10ppm/220ppm) e MHz Crystal(210ppm/£30ppm)
=d=X0(225ppm/250ppm) == TCXO[£0.5ppm/22.0ppm)
e\ CXO(APRE50ppm) “e=@=53 TCXO(£0.28ppm)

e OCX0(210ppb/23ppb)

Jadeayn Uaysey
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Consumer Electronics

s

6.0%
. Research & Measuremen
I” \\ ——\
5.0% { . ey \
\ /| I Pt Telecom & Networking
\~___/ \\ ,l Yi \\
q 4.0% (\ ,,'
S - . . Medical Equipment
]
g 3.0% . . .
N .
g . Industrial
g 2.0%
. Automotive
1.0%
0 . Military & Aerospace
. 0
1 2 3 4 5 6 rd 8

(Source: MARKETANDMARKETS)
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HRBT(FM/TR)
-SENSOR
-TSX/TCXO
-Crystal(MHz)

WAN (802.20)
Wide Area Network
MAN (802.16)
Metropolitan Area Network

LAN (802.11)

Personal Area Network -Crystal

-XO/VCXO -
“S3.TCXO TSX/TCXO
-OCXO Source: IDC

Think of Frequency Think of TXC
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- 15% ST ° OCUIUS
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- 10% mm ZE T IES SONY
e G5 E T B R 2R (HMD)

5% A SRR
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200 1 183 79
150 -
100
50
0] | 0%

(Unit: KK) 2014 2015 2016 2017 2018 source : DIGTIMES)
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Worldwide Mobile Phone Market by Device Type - 2014-2020

1,800 - - 359%
1,600 A 1,440 ’ - 30%
1,400 - D50x
1,200 - ?
1,000 - - 20%
800 - 15%
288 _ 5% [ 10%
i 6 o
200 - 3% 2 1% | 5%
0 : ; : ; : — 0%
2014 2015 2016(e) 2017(f) 2018(f) 2019(f) 2020(H)
(Source : DIGITIMES)
2016(e) mmm 2017 (f) —@=YoY
350 - - 25.00%
17.9094.8.60%0
200 - 17.10% L 50.00%
10.50% 15.00%
250 1 - 10.00%
200 22 - 5.00%
150 - - 0.00%
- -5.00%
100 -
1 - -10.00%
%0 B 01 0 & w00
- T T T T T T T T T T~ —2000%
< N o o G S 2 o <
e‘)og \}QQ\ \;o*& SR R & ©
60& e 4+ o \,Q’

(Unit: KK) . (Source . TrendForce)
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-SAMSUNG - Applefdfiigas
B~ PEIFHHEFEREAX

-Top 109 - BFERFHETE -
Huawei/Oppo/VivoB & =%
h#&
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F#F Sensor FA%iEI 3
PA246 Slim Bezel
MI Mix
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PA22R RGB

PA22X
Invisible Window

Samsung Note7

PAXXX
RGB+ToF

Display
19

Dimension
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100 Mbps

whenever needed

>10 Gbps

peak data rates

10000

x more traffic

10-100
x more devices
<1 ms
radio latency
M2Z2M
ultra low cost
10 years Ultra
on battery reliability

Think of Frequency Think of TXC
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Vision Requirements Proposals Qg)
® Ourc. -
WRC-15 WRC-19 - 10x to
5G Research, Prototyping, Trials (SGPPP, 5G Forum, etc.) (% 100x faster
ey
Rel 12 Rel 13 Rlld g RellS oo Rell6
Standardization continues...
o STANDARDIZATION 5 PRODUCTS & K vy
WAVE 1 (<6GHz) DEPLOYMENT START! e 10x faster
I
802.11ax Standard. (<6GHz) 802.11ax - 6G WiFil OIEEE ;_nOa)S(?,SgEed
' . PS
WiGig2.0 Standard WiGig3.0 - 6G Wi-Fi!
FIFA World Cup: Quatar

NG60 SG

Winter Olympics: KOREA | Summer Olympics: Japan
2023

2021 2022

Source: Inter Digital

2020

2014 2015 2016 2017 2018 2019

21
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° 504

2017
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T

2018 2019 2020

ENGINE
START
STOP

1 6%

1 5%

4%

1 3%

1 2%

1 1%

0%

0
(Unit: KK) 2011

T

2013 2014 2015 2016

EIABHES AR - 2011-2020

2012
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FRARE - BB - ADASH#E

Secure Connected, Self-Driving Cars will
Save >1,3M Road fatalities globally

NXP Offers Complete Secure
ADAS System....

...including Big Data
Infrastructure

BIG DATA
Powertrain Digital Networking
Sensor Fusion Chassis Infrastructure
Security Braking Security

m SECURE CONNECTIONS
FOR A SMARTER WORLD

Think of Frequency Think of TXC 23
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Crystals

1210 Crystal (bevel) p ¢ 1210 Crystal (Bi-Mesa) « Small, high
| . R ny Pperformance crystals
; ' ; for cellphones
Cr: {Stal E 1210 32.768kHz Tuning FO”( (4 pads) o Wide temperature
Products | y 'q 1612 TSX TRy ange crystal and
| TSX for automotive
E ) @ 6035 SMD SC-Cut Crystal applications
Automotive TSX up to 105°C Automotive crystals up to 150°C )
- ! Oscillators

I 9775 OCXO +5~20ppb ' * Low phase noise XO,
S3-TCXO, and OCXO
* Low Phase Noise S3 TCXO with extended temperature for telecomm

. Low Profile/High thermal shock resistant TCXO applications
Oscillator T robust TEXO for
(1o (VA &% | 6w Jitter PLL XO up to 2. 1GHz(7050) high-end cellphones

BN | . Phase Noise VCXO (7050/5032) > BHIEE TEmIEREIIE
: ; range XO and TCXO
' - ARSI for automotive

| i - applications

PM2.5 Sensing Devices [llR"¢ PM2.5 Sensmg Modules
Sensor 3-in-1 RGB/Proximity Sensors y,. 4 Small PS Sens_ors
! . * Optical sensors for

Products
FTOducts 3-in-1 Sensors for cellphone
ro-hole top plates applications

Fe=—————

2017 Q1 Q2 Q3 Q4 « PM2.5 modules
H _——§—=E; Think of Frequency Think of TXC 24
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