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20,001 = 30,000 347 8,776,994 2.83
30,001 = 50,000 284 11,253,546 3.63
50,001 = 100,000 183 13,335,533 4.31
100,001 = 200,000 91 12,830,820 4.14
200,001 = 400,000 48 13,276,560 4.29
400,001 = 600,000 20 9,915,671 3.20
600,001 % 800,000 10 6,874,154 222
800,001 = 1,000,000 8 6,963,531 225
1,000,001 rz * 33 163,459,769 52.77
& 3+ 34,466 309,757,040 100.00

oo b g2 108 £ 40 13 poin ok iE S P St o

(2) 2 &umd 28

AR G AT M 2R RO B m  f 2 K L OREE R G

108#4" 13p  Hiko %

wooi # 3 3 %

ERGEI S QRS g3 # e &
IR R N R R 24,430,000 7.89%
2 FAEF R OFL MR GERTE S 21,647,000 6.99%
3 WA AFEERPF AL 18,726,807 6.05%
4 s LA EREEGF AP 9,965,000 3.22%
S5 (e )P ERAL RIS LRERTE 7,366,032 2.38%
6~ HREF 6,071,263 1.96%
7~ R REFHBAT AL HORE (BT ) B2 6,022,000 1.94%
B EAFARAURAF LML FRXFEFRLTFTASEAR 5,072,000 1.64%

EHFE S

9~ g 4,980,722 1.61%
10~ s 5P ERFTLIERIEMAE - 4,733,518 1.53%
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Ba s nglx o m TR

£ B ¥y & R B2 3
106 107 & ¥ , B2
¥ P 108 # 3 7 31 p
B30 1 F' k- 46.50 44.80 34.90
LA TN = 38.85 30.00 31.50
Gr1) |= ¥ 42.35 36.35 33.36
S P SR 29.45 28.25 29.00
EE
(£2) |[& 26.95 9 9
Eop [AeET I (FR) 309,757 309,757 309,757
P |FRP iR R 3.11 2.08 0.25
BGLO) | Emn g 3.23 219 -
, Ro& o 4] 250 219 -
&
a5 2 & AR - 9 -
S pen Fhoafipn - 39 -
B A HRAIGEY) - - -
k F (315) 13.62 17.48 -
EEF (x g0 (re) 16.94 9 -
»Jﬂ,@,\—#ﬁ» o .
ﬁ £ U)t*flj}j:*fl]ff (’I. 7) 5.90% ;1'_9 -
I R TR o s = ) S R T
FLlZ;l]—pr.&}i—‘g é’;’lﬁ,..—'glﬁ,.x"&’* l% IR LERARL BEALENE L ER T f%{f’
L2 G E RS TR ,%T 1;47;4 ERILK § AR A e FAE 5
L3 Aoy FlE Rk R A e FEBARY o KA ,Fgﬁﬁra,,zzgﬁﬁ (B2 EL TR
ﬁAiﬁgmﬁﬁﬁ@'%i%*ﬁﬁ&%%ﬁ7 LRI BARERERE O A HBERED
FERE A AG2Z B
5 RFN =F ERE ORI ECE G SERF
aﬁ:ﬁﬁkb—*ﬁ&4sﬂunﬁﬁ¢/%-31§%fh
A7 ERPIAENF =58 1/;;;&;;@@&3»1@:;1%
B EREE S FERP %@mﬂé EFTNE P ERIT- FEEFFAR (PR 27548 ERFREE
I ESFTE P2 ERFH
9 #1108 # 037 31 pak 107 # B2 AT ASRAT € ARkAR -

()

SIS EE LI
1~ 2P % 4290372 Al i

sl

»

AnFERAT BT BREFENF A AIPE 4 FF §ARUKE S
Mg Bgaftde FRE - R KRBOPR1L AP @En L BE
P d FLEARRE I BN P AL AEEPY c BAPY 2 BTN AR

ERFEAEIL o

TP A RAFEER S BIEAFT AR LA N RER MY 2 EE
ﬁ]ﬂ%’ o
AP ERJBAT Ao FH LR MM > AFAH RS AR AL S

N
Ay
J

AR 7fi RIS S A ft“ ,i—’ﬁ»](’ﬁ‘ﬂ\%ﬁpi v B R 'ﬁ‘%#ﬁf&‘ JEE RN S
REBZTE RN EPFUIROF  od FAE B AT AL RIS F
FERE P IE  RFEL ARSI A R L 2
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AP LFRRIZFEL > FROPPWEARZKTERE CF£F K AP by
BRE FAEEE TR %@”i?;£>5£ﬂ%ﬁ% PR ERT e B ARt
BRARLEP o WAL e fIE IR E R E 2 g HY g7 7
A EE 2. 20% ©
S I R N S U e
P ey R A L A g p fo’f A1 B}t% A1
B AP o R pR ik AP AT p AT p
88 0 0.8 0 89/09/14 | 89/05/13 7 g 89/11/16
89 0 2.9 0 90/06/05 | 90/04/26 7 g 90/07/31
90 0.2 0.8 0.5 91/09/12 | 91/05/30 | 91/10/17 91/11/27
91 0.10222 0.4089 0 92/09/09 | 92/06/16 | 92/10/16 92/11/11
92 0.2999 0.499901 0 93/09/13 | 93/06/24 | 93/10/15 93/11/12
93 0.480681 0.480681 0 94/08/31 | 94/06/13 | 94/10/21 94/10/21
94 0.99982162 0.59989298 0 95/08/09 | 95/06/15 | 95/09/20 95/09/20
95 1.94210210 0.97105104 0 96/08/09 | 96/06/13 | 96/09/20 96/09/20
9% 1.98486059 0.9924303 0 97/08/12 | 97/06/13 | 97/09/18 97/09/18
97 2 0.5 0 98/08/24 | 98/06/16 | 98/09/30 98/09/30
98 1.99640807 0.1996408 0 99/08/12 | 99/06/15 | 99/09/21 99/09/21
99 2.49990694 0.19999253 0 100/08/03 | 100/06/10 | 100/09/09 | 100/09/09
100 2.2 0 0 101/08/20 | 101/06/13 | 101/09/13 7 g
101 2.2 0 0 102/08/19 | 102/06/19 | 102/09/17 7 g
102 2.2 0 0 103/08/17 | 103/06/18 | 103/09/05 7 g
103 2.5 0 0 104/08/20 | 104/06/16 | 104/09/18 7 g
104 2.5 0 0 105/08/11 | 105/06/07 | 105/09/13 7 g
105 2.8 0 0 106/08/15 | 106/06/08 | 106/09/15 7 g
106 2.5 0 0 107/08/15 | 107/06/05 | 107/09/18 7 g
107 2.0 0 0 * % |108/06/12 A 7 F g
AP FAAR AP TRl a it o FlRIE PAK B L R F o FARE ER
?\ﬁﬁfﬂ‘?*ﬁﬁﬁﬁf EAM TR B B ERK § ARG IR
ARSI I 2o
1.5 1 ;ﬂ 9%~12%
2 —*5 F¥ 1%~2% o

AR g & RET (ir*f,z TFAR D)2
’?“‘Iz&ﬁ’ PR AR A F KNI & A 2 9 LR
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28 ALK § BRI A fe )

107}#
B fr oA
£%F
35 P
J\ “::‘J- é\' —é_L
A= ko fie F AR 1,896,725,285
Earig o 2o R E S Bk 102,956,722
DI A AL F B A 1,999,682,007
Far EEA B SRR LR EFE L ER
ERFTOABHIZIEBRBHEIRT IS 37,943,132
FlFE* REZ P TARRT EA (171,660)
UG RE FREGRII R 24 (10,619,972)
DS A A e B AR 2,026,833,507
AP is x4y 644,350,008
Bz 2 g4 (10%) (64,435,001)
RN FAEDH (32,113,976)
AT L F AR 2,574,634,538
4 feIE p
AR & EA(F RpE 2.0 R) (619,514,080) (619,514,080)
R AL feF AR 1,955,120,458
b2 Fhape s 107 ERZ AL FREAL BALSRRZ -
. . - o v o o |RANE
TEFLRET SRELAR ﬂiaﬁ*{%m‘ g Ap R %ﬁﬂ

75




(<)~ A A HER 2 4 \
Zi*°@25iiﬁﬁ§g

RN
Lo PR PE R G R PR
NP RARATITZ FAAAS PR

(,\

«“‘/

AP E R4 B BREF WU FT A2 Z R IPF 5
goais BERHRE TR WFEL LA P A2
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AN EFCFHROP o od GRS AR R ALREA D ET (R
ko EFORA G RS RL é@i" A Al e

US1ES ﬁi’¢m4 Pand ARZHFTHRE-FT4£F
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IR AL TN
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2 20% -
2 AYEARIPF 2 FEFMY AR BAIAH  RFRE e R AHE R
Fod £ F & 6ol LBPF2 § AL
M 2P RARIPF2TIPF ERELEAAA FHREEE)LBEAIITL LR
p’; °
) A pE R el R R AA AP AR T R R AR ] A o
)~%wﬁwmﬁ$ﬁ%*aw&¢zﬂ%ig?a£:
TEEARZF AR SREE O GREAFRRIIERT Y IR L €4
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107 # B @ 4p A fedt %
AP 10840 250 FF Fik o RRL 107 ERZH FHA MY LT
¥ 2 ped )
(1)~ o3 B 1 s (GR4)37 2 % 69,072,417 = 2 F £ ¥ 11,512,070 ~ « % ¥ € i i
Bpesd A2 W“ﬂﬁiW“ﬂﬁuﬁﬁ&mﬂﬁﬂﬁﬁWko
Q- #aRpEFRIPYORR)ERE L APREHEZ RIPF R AGEY -
BT RFmAFF R IPF 2 FT TP B2 REF P4 1208 = o
4o ERRBIPFZFEEPE 20 ERE T
Ao PE- ER(106 & B)FA 25107260 50 A ¥ &k “”‘f’“"ﬁ%’;“ gt
AU 2 F RPN A W] 5 AT 5% 103,139,984 = 2 17,189,997 = » F M e B2 27
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[ % ’Pxi/m

CEBN R
(=)~ Firf

143 & £55p %

\.:'/‘?BB ﬁ»"%#'

A A R R SRk 0 o 1983 & X 2w

ko B RA L E A A A 2R HENER. 3 - g:iig_rg—%

%~ B &2 7 # &4 (Crystals)
YRR H R EZ R BB AP M BN
IR A SOV B L N Tl
BREA ;Eﬁb?"\li*—‘*l%"g
-ﬂ':j\’E\lrﬂﬁpxu;}%Ji’Hl%{@_;g*ﬂ,{um‘z%
12‘-?5-1‘] ’i"itu*’}kd‘k”ﬂ};i"ruﬂbﬁﬁ

i kA R
R B 7 # (Sensors)
Et’irﬁ'ﬁlﬁ(IoT) B O
FCIE_e

2y ¥ £

2018 FEEGFEW NTDS,156,268 7T

p
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s # 4% i B (Crystal Oscillators) % #7 3 —,

IL‘F'FILZ{'FE]I‘}Y}:’% ’IL"

f% 5G... & ¥ F
B~ w2 R

B8 SR GRS A JED

(¥ i+

T L)

Others
17%

2017 E&GFHEW NID 8,781,552 (T



SN R TRy X
A A Type A& A &R
I;Aetal Can Type HC-495 / HC-495 SMD N
rystals
SMD Class Sealing 5.0x3.2mm > 3.2 x 2.5mm
Crystals 2.0x 1.bmm '
SMD Seam Sealing 5.0x3.2mm - 3.2 x 2.5mm .
| | Crystals 2.5x2.0mm - 2.0 x 1.6mm \’ep//
T E S 1.6 x 1.2mm ° 10.x 0.8mm
F = . 1.6 x 1.2mm > 1.2 x 1.0mm
(Crystals) SMD AuSn Sealing e
Crystals \/
SMD Seam 2.5x2.0mm > 2.0 x 1.bmm
Temperature Sensing 1.6 x 1.2mm \‘:ﬁ*/*/
Crystals (TSX)
SMD kHz 3.2x1.5mm > 2.0 x 1.2mm ¥
Crystals(Tuning Fork) | 1.6 x 1.0mm v
SMD Crystal 7.0x5.0mm » 5.0 x 3.2mm .
Oscillators (CMOS) 3.2x2.5mm > 2.5 x 2.0mm \:Q//d
2.0 x1.6mm > 1.65x1.25mm
SMD Crystal 7.0x5.0mm - 5.0 x 3.2mm
Oscillators 3.2 x 2.5mm \;/
(Differential)
SMD kHz Crystal 7.0x5.0mm - 5.0 x 3.2mm -
Oscillators 3.2x2.5mm > 2.5x 2.0mm N~
SMD Voltage
Controlled Crystal 7:0%5.0mm : ‘;/
FFE | Osillators (VXO) 5.0x3.2mm > 3.2 x 2.5mm .
(Oscillators) | Oven Controlled 9 x 14 x 7.7mm(SMD type)
Crystal Oscillators 9.7 x7.5 mm(SMD type) . ‘
(OCXO)
SMD Temperature

Compensated Crystal
Oscillators (TCXO)

3.2x2.5mm > 2.5 x 2.0mm
20x1.6mm > 1.6 x 1.2mm

Precise SMD
Temperature
Compensated Crystal
Oscillators (TCXO
Stratum-3)

7.0 x 5.0mm (4 Pad)
7.0 x 5.0mm (10Pad)
5.0 x 3.2mm
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A

SRR Type A &< A&B T

RBRE

Light Sensors 2.5 x2.0mm
(Sensors)

8.0*4.5mm/5*3.2mm/ e > & -
Crystal /XO/TCXO
/TSX/KHz Crystal 3.2%2.5mm  3.2*1.5mm / 2.5*2
. Z L rysta S .
(Automotive) . Y mm/2.0*1.6 mm/2.2 x1.65mm il
Oscillators/ kHz
1.6x1.2mm

DIP / Glass Sealed

HC49S/HC-49S SMD/
Crystal / Seam Sealed

Crystals(Tuning Fork)

4 HIBB 23T 5

BHHE R RS HE A A2 PR R TR A RS R AT 1
‘ﬁ“%L‘%%aﬁ S R LA M LT SRR R T L
R R e R Tk T T R T N R
B - @£$L§%?4§%£°mﬁwmP?%mmﬁ%ﬂ&%ﬂﬁi’ié
PR APRTASRE LR
(1)~ AN A SR
EWIEEREFE GRS AP e B FAELRE R 2018
EXFE AP H WA S 1.0x0.8x0.35mm 7 & §p 4~ i > T
2019 & B 4n:8 740 A1 1 0.8 x 0.6 x 0.3mm 7 & 48~ i T g 23] 0 1F
BT RACAIY A S 4 o DR A KA SR A & 5G i A
AXPRBFGEF LR HRAULRN T LS F IBEMDIELG L
FRF G~ MG FIRRE SN RIEDA SR
CREREEF T
Ao 7 &7 IATF-16949 =8 (% & s > © = = 1SO 9001/IATF
16949-2016 %% # % » 5 A & P~ & 2 W@izaﬁgﬁ@ﬁﬂ;
Grade 0 2. 5.8 & F G o fLenliie > p # B hd & ]iL B e
%?I?%m%fgg(TCXO)wE? %> Grade 0 2 }mag’ﬁf’ s R T -
Kend * T3 A S AL i APERE o
(3) > F ¥ dudr #Ej’g” e g B g
HFFE O BRA SRS ’% 5G £z 3 TR 5 /| A1+ M £ TCXO
TR o kg e 2 ] A AT A A Ma‘ifr&#’z;‘f % (HFF Low
jitter XO, >250MHz) ~ =% 2 -] At 3 # % E R 414k § £ (Miniature
OCXO) ~FEFBRIAFEAHFLEIR]T B?(Stratum -3 TCXO)% 3 47 &
iR B(HFF VCXO)% 7 § 4 » £ 8o 3 2 R LT 2 & 5G i 2 Hjirip
M F K2 FE
(4)\),&,?“@’# ol J
Bk R R T S R R R AN B T RE R
(Proximity sensor) ~ &3 £ g | % (Amb1ent light sensor) % ¢ %2R | %
(RGB sensor) » FIFHEBRRRIRESL, B NFEIFLEHTRNE
BOARBERE S 6 > MEFHETQ) ERI~AEEZ L FERT
5\/&/?1 ; 'gf?»fﬂftﬁﬁ{r’% gt g jxlv*q-% ¢RIk 4 %g £\ L%?'?L"’ﬁfﬁ
BWRIZEARPGRPIG A, LB LT LAFRY A BERRITR
B R, TR BN TR iaﬁ-'e Bi b 3, Bgut v i Ty fﬂfh},g,
NES ar.},i, i iT;PRZl‘ °
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®) -

R

Seam=Seam seal
Glass=Glass seal

MHz Crystal

MHz Crystal
Thermistor

KHz Crystal

XO

VCXO

TCXO

OCXO

SENSOR

Note : OF~EHAEM

#LIR/E"’E’ g

EARE

2019 2020 2021

©2016 (96MHz)
©1008 (37.4~40MHz) @ 1008 (59.97MHz)
01210 (38.4~60MHz)
©3225(200MHz) @ 3225 (320MHz) 00806
©16127TSX 76.8
©1612TSX 38.4 (200uW) © 02016 TSX ®1210TSX 76.8 ® ©1612 TSX
©1612TSX 52
®1210TF
@®©3215TF
Oleizye @ 2016~2520 XO @ 2520 LVPECL XO @® ©3225 X0O,<2GHz
®1210X0
© 92520 X0 CziAl0 e @ Ultra Low P 7050 XO

©3225VCXO (Low Phase Noise) @ High Temp. VCXO

) ®2520VCX0
@3225~7050 VCXO (Low Phase Noise)
@ 2016~3225 CMOS ©2016(1.2V) @ 7050 S3 TCXO (10~52MHz)
@ 1612 One Cavity @ 7050 S3 TCXO (High Freq.)
@ © 2016 TCXO @ 1409 S3 TCXO (10~52MHz) @ © 2016 TCXO (G1)
@ 9775 OCXO (10~50MHz) @ 7050 OCXO forSmall Cell
@ 1409 OCXO Non-Hermetic(10~50MHz)
@ 1409 OCXO Hermetic(10~50MHz)
@2016 (PA246) Proximity Only
@ 2512 (PA268) Proximity Only

@ 2520 High Sensitive Proximity Sensor

@3412 (PA257) Proximity + Color Sensor @ 3515 Single/Multi-Points ToF Sensor

PoRRPf FEARAEGRUAZLE A  FRERFEEF R AZ 54
)2

EH&Wm@ﬁé*,m,w%ﬁ”ﬂ%’wﬁﬁﬁ%$%*%«ﬁ1@’ﬁ

%\‘i‘—‘é——‘r—iﬁ$%§ ’hﬁ’fr’:}%P%ﬁ éﬁtq”’:«\' Pt s T HB&%’?‘TIC
R b S HE TS R E -

CR L

R A A <
B

AT R HAT R B AR S A P E G BB A SN
e pEar sy - ig—- 4 U g
WEKXA &
WA ERKA B A2 i 4 e

N Y RE s T
By e AR

R A B
¢ e 80% * 3t )

e T-ifl e \n:nL FN

wwm S o AR L MfFE R H rfwralggﬁv A BEN
TR AR AP G HnG o FATE A R A ER S R 4
AP N BHARZL A PEAELEF NPT BR RAT

BAERE AR RN R RS rv/‘?aa;}i‘é BLFF
X APBERF  LASD Fib
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2~ A%+ ¢ \—rﬁgcirﬁgﬁ;y}

AXPIRAREFEARMALBRN LI AR B R E
é.’ﬁ FERET P ﬁile‘i‘}é{?%}ﬁf’\-’"fﬁg-m)@ iﬁs,%ﬂg?g:;f;ﬁ,,
FEFEAR R ERA  RARN S PERFAASRT R
?;j&—z’ﬁ‘aag _g’ g{-__.;.r_ __" PN T/‘%"Fﬁgﬁ'&rﬁ_i'}ﬁ'&r"’:

I EERAE THE"
CEERT A1k cFAREL AR
R & HE/E Y FERAERE cEHE AR E
EREME HEHEC T A b PR CRARAEAE
)~ %~ IC - RRK CRMEHA Y
R R AR e/ C MR TRHE CHFHTIAE
HE REMBIFELRE D R /AR R R CEB R AE
L Y =
BE BRI AR A)

Cllako R
o & B pEE % (Silicon Timing Devices)
cPFESLCTVRREFIRA T RTE
« T A F £ 474 ¥ % (DR Oscillator)
- R ¥R 2 (FBAR)
. Mot T Bs R 12 (MEMS)
R E R E S T A 5 (Green Clock)

o

FPEARPASELITFIASLELE R SREARNFRY EPFEE L
v BARAERAN C ARHARZ ?ﬂ‘ﬂ’fl‘%ﬁﬂT FlAREE R
(1)\,1‘?]@
fgtiet v g 8 IC & PR HEREE S E B A

EF > SMD e S L0 AL R e d 7*5mm 6*3.5mm .
5*3.2mm > 4*2.5mm -~ 3*2.5mm -~ 2.5*2.0mm -~ 2.0*1.6mm - & @ F E I
1.6*1.2mm~1.2*1.0mm % g #3]* 1.0*0.8mm; &3 &+ 7~ d 2mm~1.8mm -
1.5mm-~1.2mm 2 Imm-0.9mm-0.8mm -~ 0.7mm ~ 0.5mm ~ 0.35mm ~ 0.30mm
PR o %’%é SMD # % 3] & —fﬂﬁ/ﬁ‘ s e PESR L BT EE S chg Ehh o KA
Chipset crgljirs B 4% ~ & L » A SR 402 £ 2 SMT 2 gu_ﬂ,;rs At
F =g e o
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Q- FHHBR - FHA
Fiber Channel ~ Gigabit Ethernet ~ ¢ # % % % 5% (SONET) ~ F # #ic iz 28
1#(SDH) ~ Small Cell(-] 3] & &) ~ 4G/5G zk ¥ #-(Base Station) & & &% @
@;#i%],fa SLegiE, RENIHBLEFRE AR AR e S BHBRRZ
BRIATT e B - ZHEAT P AIRFLABH -BHAEZ KA DLHE
=i B(XO) ~ 3Ry 4] & AR T B(VCXO) ~ B A4 ¥ & # iR T B(TCXO)¢r
2R S Wik T B(OCXO) » 5 I+ 2 2 TREFDF L > TR L BEpRET

- REAM G AR R R P 2 FHCE BHBRA ST A

PKG
No A & Type AT
(mm)
7.0x5.0 CMOS % A7
1 High Frequency XO 5.0x3.2 LVPECL B RR
(~2GHz) 3.2%2.5 LVDS e
2.5%2.0 HCSL -
7.0x5.0 CMOS B F
High Frequency VCXO e ® O A
2 3GHy) 50x3.2 | LVPECL s~
3.2%2.5 LVDS = P
3 High Frequency SO 7.0x5.0 LVPECL % A
(above 150MHz) 5.0x3.2 LVDS e
3.2x2.5
2.5x2.0 e
. . - _% 7‘-
4 TCXO 5 OxL6 Clipped Sine BRIA
1.6%1.2
7.0x5.0 | Clipped Sine o e
TCX IR T
5 Stratum 3 TCXO 50530 CMOS RBRTAE
36%27
LVCMOS o
* -t >
6 OCXO 25 | yemos "AERLA
14*9.0 Sin
9.747.5 evave
(= ) Optical Sensor # % :L’%l‘

2017 & r4 % > im SEAI BT R A X FE 2w ()EF b
Btz Q)FF L HA 3 Fe'? » Optical Sensor & 53555 ~ &t < /| 2 & S35 #4) T
7 AR B
(1)] A fu

¥ & ﬁPéﬂa‘-}@ #] B (Proximity Sensor)+ % # % g Bl & (Amblent Light
Sensor) b kR (IR Emitter)»t 8 - S48 > < 4 PAAAS SR 4 FRE R
Bl BENKIER > A &5 ¢4 5 25x2.0mm > i#ﬁ%"}%xi’ff 2.0x1.6mm -~
25x1.2mm EHcA] P A S B EE P A RN e BAE SR E Ko
@5 ¢
FU e ARTARLETF FiEL i “{ﬁ/}iﬁﬁﬁﬂm&:’*’ﬁx@‘
Optical Sensor ptja‘f“"]i Wt B¢ f‘?jﬂ F l“ wE 4 #EPEE A Touch
Panel & Cover Glass & » Optical Sensor #7w Frerpt B f 4ci@ IR 4oie 5 5
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OLEDor LCD & 7 #2538 ¥ Fena o~ 10 % 4] 30 5% ens EH LR 1 TR B T 4r
R Hb,-‘&%ﬁ%@{——‘ - R mi}’jffi%\ﬂ °

Ak HTF @0 A Y OEM)aiESS ke A TS F
FAESHIE A R B PR ER BB A
r%$91J@*%E§€mﬂm°%%SFm+ﬁﬁﬁWu4mﬁ4’?%
KoirLse *Ji"'%“ixe(OEM) o Sl e R

(ODM) ER E’l”ﬁé’r (OBM)< % 7 48 f & ermge i 035 5 & 5 R -
p}gil%laﬁé_l‘-’a}‘z;»_]k‘llg%ﬁid AEAE R DELRM 8
(EIRABE EIPIL 0 B RIS ALY G b @w+m%dﬁ;%
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1~ SMD 9.7 x 7.5mm Miniaturized Oven-Controlled Crystal Oscillator for
telecommunication, stratum-level and base-station.

2 ~ SMD 4.0 x 2.4mm Ambient Light Sensor and Proximity Sensor with Integrated IR
LED for Mobile Phone.

3 ~ SMD 2.5 x 2.0mm Ambient Light Sensor and Proximity Sensor with Integrated IR
LED for Mobile Phone.

4 ~ SMD 3 in 1 Light Sensor 2.5 x 2.0 mm for Smartphone, Tablet, DSLR, Smart
wearable , Fitness devices.

5~ SMD 3 in 1 Light Sensor 4.5 x 0.9 mm for Smartphone, Tablet, Smart wearable,
Fitness devices.

6 ~ SMD Crystal 2.5 x 2.0 mm for Automotive.

7 ~ SMD Crystal 2.0 x 1.6 mm for Automotive.

8 ~ SMD Crystal 1.6 x 1.2 mm for SIP.

9 ~ SMD 5.0 x 3.2 mm TF CXO for variable.

10 ~ SAW-based Oscillator for SAN.

11 ~ SMD Seam CXO 2.0 x 1.6 mm 2~54 MHz for digital camera, Portable TV.

12 ~ SMD 3.2 x 2.5 mm TCXO for GPS and WiMAX.

13 ~ SMD 2.5 x 2.0 mm TCXO for GPS and WiMAX SMD 2.0 x 1.6 mm TCXO for

GPS and WiMAX.
14 ~ SMD 1.6 x 1.2 mm TCXO for GPS and WiMAX.
15 ~ SMD 5.0 x 3.2 mm Stratum-3 VC-TCXO for Base Station, Small-cell, Networking
Infrastructure.
16 ~ SMD 7.0 x 5.0 mm Stratum-3 TCXO for Base Station, Small-cell, Networking
Infrastructure.

17 ~ SMD Crystal 1.2x1.0mm for future.

18 ~ SMD 5.0 x 3.2 mm TF CXO for variable.

19 ~ Inverted MESA BLK 1.3 x 1.03mm

20 ~ Inverted MESA BLK 1.6 x 1.14mm

21 ~ Inverted MESA BLK 2.49 x 1.83mm

22 ~ SMD 2.0 x 1.6 mm TSX for GPS

23 ~ SMD 2.5 x 2.0 mm TSX for GPS

24 ~ SMD 3.2 x 1.5 mm Tuning Fork

25 ~ SMD 3.2 x 1.5 mm Tuning Fork for Automotive.

26 ~ SMD 2.0 x 1.2 mm Tuning Fork

27 ~ SMD 1.6 x 1.0 mm Tuning Fork

28 ~ SMD 7.0 x 5.0 mm Oscillator for HCSL

29 ~ SMD 5.0 x 3.2 mm Oscillator for HCSL

30 ~ DIP 25 x 25 mm OCXO for stratum-level and base-station.

31 ~ DIP 20 x 20 mm OCXO for telecommunication.

32 ~ RTC 10.1 x 7.4 mm for smart utilities devices, electric meters, gas meters.

33 - 4” Single-side Polished Sapphire Wafer for LED application

34 ~ 4” Double-side Polished Sapphire Wafer for LED application

35 ~ 6” Single-side Polished Sapphire Wafer for LED application

36 ~ 6” Double-side Polished Sapphire Wafer for LED application

37 ~ 1.6 x 1.6 mm 3-axis electronic compass for Sensor application

38 ~ SMD 3.2 x 2.5 mm TCXO for Automotive.

39 ~ SMD 2.5 x 2.0 mm TSX for Automotive.

40 ~ SMD 7.0mm X 5.0mm High Frequency CXO (2.1GHz) for Base Station,

85




Networking, Infrastructure
41 ~ SMD 7.0mm X 5.0mm High Frequency VCXO (2.1GHz)
Networking, Infrastructure

for Base Station,
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1 ~ Highly Stable Miniaturized OCXO with HeaterEmbedded Ceramic Package
(English), 2018.

2 ~ Development of High-Stability Miniaturized Oven Controlled Crystal Oscillator
(English), 2016.

3 ~ Anchor loss reduction of quartz resonators utilizing phononic crystals. (English),

2015.

4 ~ A Perspective for the Quartz Crystal Devices Industry and Technologies in

Taiwan and China. (English), 2014.

5 ~ A Study for the Relationship between Drive Level and the Activity Energy in

Arrhenius Accelerated Aging Model for the Small Quartz Resonators. (English),

2014.

6 ~ A Study on Raising the Fundamental TS-mode Resistance by Energy Trapping
for 3+ Overtone. (English), 2014.

7 ~ Laser Measurement and Identification of Vibration Modes of AT-cut Quartz
Crystal Resonators. (English), 2013.

8 ~ The Study of Aging Frequency Drift Mechanism for Quartz Crystal Resonators.
(English), 2013.

O - Advanced TSV-Based Crystal Resonator Devices Using 3-D Integration Scheme
With Hermetic Sealing. (English), 2013.

10 ~ TSV-based quartz crystal resonator using 3D integration and Si Packaging
technologies. (English), 2013.

11 ~ A Brief View of the Current State of the Development and Aging Performance

of Fixed Frequency Surface Acoustic Wave (SAW) Oscillator (English), 2012.
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12 ~ Properties of Miniature X- and Z’-Elongated Rectangular AT-CUT Quartz

Resonators of Different Sizes (English), 2012.

13 ~ Vibration Mode Identification and Coupling Assessment with the Mindlin

Plate Equations and Measurements is a Quartz Crystal Plate (English), 2012.

14 ~ Aging Performance of Small Size MHz Quartz Crystal Under High Drive

(English),2011

15 ~ Inharmonic Overtones in Partially Plated AT-cut Quartz Crystal Plates

(English),2011

16 ~ The Study of Activation Energy (Ea) by Aging and High Temperature Storage
for Quartz Resonators' Life Evaluation (English), 2011.

17 ~ An Efficient AT-cut quartz Crystal Resonator Design Tool for Activity Dip in
Working Temperature Range (English), 2011.

18 ~ Quartz Crystal Industry of China at Crossroads (English), 2011.
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&R 2017 & (& #) 2018 & (& #)
¥ % &4 % & %
ES o 201,842 2.30 218,158 2.67
b2y o 122,395 1.39 139,057 1.70
iy M 7,193,442 81.92 7,226,799 88.61
&) P~ 1,263,873 14.39 572,254 7.02
£ 3t 8,781,552 100.00 8,156,268 100.00

2.5 Hibd X
45 2017 # CS&AHF L A 27 2017 # 2 FERHD © 5 2RI F e < 2
AR - A2 B FEF I B WERIES T 2R F G F L 9.0% 0 B2 3P
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2018 & 23R et LA WA A F AP 2018 £ £ W L £ £ 272
P~ a2 se s SHRLY-

Total Xtal & Oscillator Market Shares (Millions of Dollars) e EEEA
2017 Rank Company Name 2017 Revenue Market Share(%)
1 Seiko Epson $382.10 11.7%

2 NDK $353.72 10.8%
3 KCD $344.39 10.5%
4 TXC $293.96 9.0%
5 KDS $205.36 6.3%
6 Microsemi(Vectron Acquired) $168.09 51%
7 SIWARD $104.30 3.2%
8 MegaChips(SiTime Acquired) $103.00 31%
9 Hosonic $97.76 3.0%
10 Harmony $97.75 3.0%
Other Companies $1,120.11 34.2%
Total Revenue $3,270.54 100.0%

Source : TXC, CS&A, 2018
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3P FA R BF e L
PHMFFAEA BRI I3 HEAL > EAFL AL F01%
Worldwide Crystal and Oscillator Forecast
= 3,500
=
. 3,000 -
= elo'lo}
3 2,500 -

o LR a]
2 2000 BTCKD
1,500 - nxo

B MHz Crystal
1,000 A
B kHz Crystal
500
o 2016 2017 2018 2019
kHz Crystal  20.9%  204%  20.2%  20.2%  20.2%
MHz Crystal  36.5% 35.7% 35.2% 35.1% 35.2%
Xo 13.0% 13.9% 14.3% 14.4% 14.4%
TCXO 17.2%  17.3%  17.4%  17.3%  17.2%
VCXO 7.1% 7.1% 7.1% 7.1% 7.1%
OCX0 5.4% 5.7% 5.8% 5.9% 6.0%
Source : CS&A,2018
A F A EHE 53 175-185 R EAF LA K F 21%
Worldwide Crystal and Oscillator Forecast
20,000
o 18,000
= 16,000
= u OCXO
T 14000
= 12 000 mVCHO
’ u TCXO
10,000 -
m X0
8,000 -
m MHz Crystal
6,000
m kHz Crystal
4000
2,000 -
] 2015 2016 2017 2018 2019
kHz Crystal 6,394 6404 6532 6,663 6,796
MHz Crystal 8,986 9,092 9,274 9,460 9,649
X0 776 850 893 919 938
TCXO 867 886 S04 922 931
VCXO 87 90 2 94 96
OCX0 3.09 3.35 3.49 3.59 3.67
Source : CS&A,2018
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100%— L 100%

[ " C 1
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| | |
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mERRAE CORPORATION
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2 EMGEEAATH
107 # 12 * 31 p
v s e . . e g e B S
EF LM Kzop B ohb FUCF * 3R A3 A
v PERERF(R)S P 1998.12.23 WESTERN SAMOA USD 42,835,294 |- 4% T ¥
TAIWAN CRYSTAL
TECHNOLOGY
INTERNATIONAL LIMITED
TXC TECHNOLOGY INC 2000.12.01 |431 Lambert Road,Suite 306 USD 300,000 |#i%4p %
Brea,California 92812, U.S.A.
TXC JAPAN CORPORATION [2005.09.13 |Davinici-shin-yokohama 131| YEN 21,000,000 |% %47 &
Bldg.,1-3-1, Shin-yokohama,
Kohoku-ku,Yokohama,222-0
033 Japan
TAIWAN CRYSTAL 2010.07.06 [Rm.804,Sino Centre, 582-592 USD 80,000 - BT E
TECHNOLOGY (HK) Nathan Rd., KIn. H.k.
LIMITED
TXC EUROPE GMBH 2018.08.17 |Sebastian-Kneipp-Strafse 41, EUR 50,000 Eiric B
60439 Frankfurt am Main
GROWING PROFITS 1999.03.09 BRITISH VIRGIN ISLANDS UsD 50,000 FEEE
TRADING LTD
e (BA)TFF AP 1999.03.12 " WA T4 B * & % & USD 45,835,294 |ds * ~ % i 48 ~
TXC (NINGBO) £iF e 189 B FELMRT R
CORPORATION No.189, Huangshan Xi Rd., FARZHE 4
Economic & Technical ML+ ~Eitz
Development Zone,Ningbo 42
Zhejiang, China
c(ER)TF+F @ 2010.10.11|°" MER 7 41 e % § ¥ 8 | RMB 187,876,609 |f % ~ # & & &Y »
TXC (CHONGQING) 22 5% FELMETE
CORPORATION $ASZH A
ME S LBtz
.2
EEKBE ¥ AP 2011.02.14 (" MEA P 4 378 % § ¥ 8 | RMB 111,000,000 | > + A 4p B ¥ 7%
22 &
BAFGHABFTEF AP 2011.09.07 |® R#riz 4 A * 6 %= RMB 2,500,000 |7 * ¥ ¥
Jdid § 189 gL
P B R A VYT R (2017.05.12 (¢ Bl ®A T A 6 R 15 | RMB 35,050,000 (AT F =
LIRS AN L AR e 11 BLpES &

#4211 %
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B MGEFEIELE RERFTH
107 # 12 * 31 pE =% %
2 g oo\
& ¥ ?fﬁ— ’F‘f’ A B){;’i}] );";:B)";LL &
cRPHERAERECNDST (ETE |0 PCH)S T 42,835,294 | 100%
A EAE
TXC TECHNOLOGY INC |[#% & |o#RH(R)DF 300,000 100%
AL TER
TXCJAPAN CORPORATION | ¥ £ |o#HH(K)D 7 2,100 100%
I RO A I < A
T % s (S A 2,100 100%
mAA D HEE
TRA | LELHEMR)D P 2,100 100%
A A EER
TAIWAN CRYSTAL TEE (oA 80,000 100%
TECHNOLOGY (HK) SRS -
LIMITED
TXC EUROPE GMBH TEE (o) 50,000 100%
& A ERTEE
GROWING PROFITS TFELE | CHRPHEREAEERER)ST 50,000 100%
TRADING LTD KA HRE®
odh(BR)TFF AT TEE (o HPHRERFR)LP 45,835,294 | 100%
TXC (NINGBO) SRS
CORPORATION FEH | S HRPAHERAEERER) P 45,835,294 | 100%
B R EACRBL A
i3 S LH R RE S (R) D P 45,835,294 | 100%
rE A RRaET
TRA | LAEPAEREEE (L) P 45,835,294 | 100%
mAACHRTE
cd (ER) TFF P |TFL ci(BA)TFF AP 187,876,609 | 100%
TXC (CHONGQING) AR 2
CORPORATION % Sh(BA)TFF AP 187,876,609 |  100%
A AT REEY
T ¥ cHh(BA)TFF ISP 187,876,609 |  100%
rEA R
TRA (SH@MHTIF R 187,876,609 | 100%
AL HRE
TRRBEES 2P FTE |oHEA)TIF P 111,000,000 | 100%
A A D R aEAR
¥ co(BA)TFF AP 111,000,000 | 100%
IR B
T ¥ cH(®ARFF AT 111,000,000 | 100%
A A THRE A
R co(BA)TFF AP 111,000,000 | 100%
A RE




F3 R

EF A A R e |45
BRAMMELBTEFTAP FEE (S HERA)TIFRAT 2,500,000 100%
E AR A ’H‘?\i
TR |SHE@MTIF LR 2,500,000 | 100%
AL TR A
BAFPLERERSGIRT TFE |(ch(®BHRFF AP 35,050,000 | 100%

~.

Fmyaag AR A R

35,050,000 | 100%

L o=
REZ | sp@p)rIiass

B AT AL 35,050,000 100%

132




4 LM B EEYERR
107 # 122 31 p » Hix 7o MiF =
. o Dl e | e e |y | RBAE | FwEPa
EF A FTAE O|FTARGF|LFRE| 2E | FER|FENE o b
r'%é‘ F F R F B ’f (7f5741’9) (7?%1'9)
FRPERFRE (D)2 7
TAIWAN CRYSTAL
TECIINOLOGY 1,390,461/ 5,139,841 1| 5,139,841 1 @9 295809 6.91
INTERNATIONAL LIMITED
TXC TECHNOLOGY INC 9879| 175597 2,025 15572 78433 732 732 2.44
TXCJAPAN CORPORATION|  6,172|  56,048| 28242 27,806| 151,961 8411 4,918  2,459.05
TAIWAN CRYSTAL
TECHNOLOGY (HK) 1958  97,694| 4,641 93,053 1 @798) 612 7.64
LIMITED
TXC EUROPE GMBH 1746] 2,539 49| 2130 2465  (209) 369 7.38
GROWING PROFITS
TRADING LTD. 1691 344137| 168,789 175348 611,557 11,841 2,661 53.21
Fh@A)TT T AR
TXC (NINGBO) 1,487,211 5,871,291| 906,858 4,964,433| 3,138,328 124,245 284,108 6.20
CORPORATION
raa(fﬁz);”"ﬂ‘ LR EAN S
TXC (CHONGQING) 1,003,222| 1,620,414 364,343 1,256,071| 990457 94,510 94,527 0.50
CORPORATION
EANBEES 0P 426259 496387] 12,717| 483,670 | (2426 8299  (0.07)
RAA G BTG AP 7000 8992 4915 4077 12481 (2295 (2350)  (0.94)
FATE L R T TR TR
f;L Z ,\;f’“ﬁ FAVETE | 160,043 163464 | 163,464 - ; (1) ;
1t MR £ 107 £ RS E 7 E B P MR B G
() WOBRELNHIAEL RS TMGLE S A MBRARNS 07 L A MR L2 27
oplk o MR EELEE F?Jﬂ»iﬁ 2843 07 EEHMIRR AR o GEER E- o
CBRTERZBIERIED L R RES SR R
EoRGERABIEFACD LI 2PEF AL RDFREHE B
PR ERARP R E S
I BRTERZBIBFNEFP L P2 2P F =LA EF T - R
HEA B BSHRFEARELFA o570
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= orAT SR E A
107121 31p 106#127 31p
~ A £ ki % Ed " %
=3
1100 REZHYRE (O ) $ 1,305,402 10 $ 2,331,366 18
1110 BEFERD LG EFRLARTA —mF () 902,869 7 1,007,122 8
1125 Fd g AT AR () - - 39,657
1130 FIIFWP ERTA RS (it - ) - - 45,680 -
1136 Rl s F A FR L AT A — i (i3 189,588 2 - -
1150 Btk $h (L) 85,661 1 65,656 1
1170 Tefcte i (et e ) 2,631,163 21 2,578,552 19
1180 BlctE s —M 4 (frtezz2) 8,995 - 6,735 -
1200 ERTY REE 112,451 1 147,077 1
1210 B e — ML (% 796 772
1220 AYETERT A (s ) 5,245 - - -
130X B (L) 1,816,896 15 1,504,066 11
1412 s (s - ) 2,323 - 2,371 -
1460 E L ARE A (L) - - 60,816 1
1476 BEET B2 1R ks (intz) - - 39,200 -
1479 Wind F A 55,900 - 154,122 1
11XX FA MY 7,117,289 57 7,983,192 60
1510 23 30,975 - - -
1517 o 494,242 4 - -
1523 CENIEY - - 512,967 4
1543 TEEN 54 - - 197,202 1
1550 396,390 3 96,189 1
1600 4,110,722 33 4,369,810 33
1760 S ER P 325 160,088 1 49,957 -
1780 AT A 21,831 - 8,013 -
1840 Busr @R FA (s &) 36,574 - 48,199 -
1915 AR A A 87,174 1 23,139 -
1985 93,868 1 98,184 1
1990 12,573 - 15,947 -
15XX 5,444,437 43 5,419,607 40
XXX ¥FOOA w3 $ 12,561,726 100 $ 13,402,799 100
Iy £ fﬁ ;_
2100 ] $ 30,715 - $ 549
2120 AU E R - - 1,265 -
2150 R - - 276 -
2170 Jis 1 1R 3 1,326,822 11 1,226,991 9
2180 T P A — B 97 - 24 -
2200 LR T E 563,676 4 700,743 6
2220 PR AT BB (= z) 3,117 - 1,821 -
2230 AP erE (s N 3,647 - 30,043 -
2320 - EP IR HE (s 2) 139,020 1 286,362 2
2399 BN N 21,766 - 28,728 -
21XX b R 2,088,860 16 2,276,802 17
2540 r- - 1,482,346 12 1,696,875 13
2570 pa @ g (s ~) 145,490 1 182,393 1
2640 ERERART 2 d (s e ) 68,033 1 62,024 1
2645 s 26,157 - 20,114 -
25XX (o A 1,722,026 14 1,961,406 15
2XXX ey 3,810,886 30 4,238,208 32
3110 EE LS 3,097,570 25 3,097,570 23
3200 FAOH 1,665,116 13 1,665,224 12
g R
3310 RS PN 1,349,083 11 1,252,818 9
3320 Fu @ e g 222,793 2 222,793 2
3350 2 2,671,184 21 2,767,383 21
3300 i B 4,243,060 34 4,242,994 32
Hu g

3410 R E MR A R 2 L ( 359,923 ) ( 3) ( 264,137 ) ( 2)
3420 BEBCFEHER S AR EFLL ERTAATRHE 105,017 1 - -
3425 BRNLERTAXAYRNE - - 381,048 3
3400 W E ( 254,906 ) ( 2) 116,911 1
31XX RS 8,750,840 70 9,122,699 68
36XX 2l E - - 41,892 -
3XXX 5 8,750,840 70 9,164,591 68
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