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TREBETMINEN . pmemas  EREBRL WINEE L. BANEE  eMem
R " 2024%) 5% 0% 5%

RRE IR - - ENTUEGER SReeR BEeEn  BTeER
TR MERERER  Fegm BIZI0% B gwey  BE30%

i BREAEFREMEEHRRRM  BRABTHER > FREBLSNESRAEBEERCRIESFMRBREL
2 BEENEE20245  ARAZRMBEFREFRIH2E  AKMARSERHLZRANBEERAT - FRNEEHBREHYRAAMENTE

2-2

2-2-1

(  CO2e) (  CO2e/ )
1SO 14064-1
( ) ( ) ( -

) ( - ) 112 27,611 CO2e 3.14
CcO2e/ 113 25,572 CO2e 2.60 CO2e/ 114
2-2-2

112~113 1SO 14064-1 (BSI)
4 77
114
2-3
111 1SO 14064-1
27,516 CO2e 1SO 50001
P-D-C-A
119
150 112 27,611 CO2e 113 25,572 CO2e 114
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()

1
https://mops.twse.com.tw /
2
1
1. 113 1.
2. 113 2.
3. 3. 114.06.30 (
11430082510 )
4. 4.
114.05.27 5. 5. 115.03.09
6. 6.
114.06.30
( 11430082510 )
7. 7.
2
1.
2.
3.113
4.113
5.113
6.113
114.03.10 ; 114
9.
10.
11.
12.
13.
14.
1.
114.04.14 2
3.
4, 114
1.
114.05.05 g 114
4. 113
1.
2.
114.05.27 3
4.
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1 113
2.
3.
114.08.04 4114
5.114
6.
7.
1
2.114
114.11.03 3.
4.
5.
1.115
2.
3.115
4.
114.12.22 5.114
6.
7.
8.115
9.115
1
115.02.09 2.
1
2.
3.114
4.114
5.114
115.03.09 3 114
8.
9.114
10.
11. 115
12.
(
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PMI-PMP

N[RN[R lRrlwNM] R~

2)

114.01.01
114.12.31

3,870

652

4,522

()

()

()

https://mops.twse.com.tw

—~ ~
~— ~—

200

450
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114 12 31

() 42,835,294 100 - - 42,835,294| 100

TXC Technology, Inc. 300,000 100 - - 300,000| 100
TXC Japan Corporation 2,100 100 - - 2,100, 100
e ey | somo] o R
TXC Europe GmbH 50,000 100 - - 50,000 100
8,802,000f 33.34 3,203,500 12.14 12,005,500 45.48

( ) - - 77,241,343 100 77,241,343| 100

( ) - - 247,876,609 100 247,876,609 100

- - 150,000,000 100 150,000,000{ 100

- - 2,500,000 100 2,500,000{ 100

- - 35,050,000 100 35,050,000 100

- - 150,000,000 100 150,000,000{ 100

F;géﬁg;iHNOLOGY - - 1,600,000 80 1,600,000 80
- - 1,000,000 100 1,000,000 100

- - 500,000 100 500,000 100
- - 2,400,000 29.37 2,400,000{ 29.37
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S

)
115 3 29

( )
7212 | 10 310,000 3,100,000 310,000 3,100,000 -
73.03 | 10 3,315,200 33,152,000 3,315,200 33,152,000 -
78.03 | 10 8,500,000 85,000,000 8,500,000 85,000,000 -
78.10 | 10 18,000,000 180,000,000 18,000,000 | 180,000,000 -
79.07 | 10 21,060,000 210,600,000 21,060,000 | 210,600,000 79'(07')10(0735)30
80.08 | 10 60,000,000 600,000,000 31,590,000 | 315,900,000 80'(08')01(520211
81.07 | 10 60,000,000 600,000,000 41,067,000 | 410,670,000 81'(07')07(5115)18
82.07 | 10 60,000,000 600,000,000 47,300,000 | 473,000,000 82'(07')14(??028 17
83.07 | 10 60,000,000 600,000,000 51,557,000 515,570,000 83'(07')07(3?137)7 4
84.06 | 10 60,000,000 600,000,000 55,681,560 556,815,600 84'(06')22(%358
85.09 | 10 100,000,000 | 1,000,000,000 75,681,560 756,815,600 85'(09')05(5?3?831
89.09 | 10 100,000,000 | 1,000,000,000 82,201,820 | 822,018,200 89'(09')06(?592)37
90.07 | 10 260,000,000 | 2,600,000,000 110,348,515 | 1,103,485,150 90('053'1483)296
90.08 | 10 260,000,000 | 2,600,000,000 120,348,515 | 1,203,485,150 90('06)'12%%)132
91.09 | 10 260,000,000 | 2,600,000,000 137,673,100 | 1,376,731,000 ?1'())8'%%)(1901% 46351
92.08 | 10 260,000,000 | 2,600,000,000 144,140,534 | 1,441,405,340 92'0891220136359
93.08 | 10 260,000,000 | 2,600,000,000 151,810,534 | 1,518,105,340 93'()0983%?157 450
93.10 | 10 260,000,000 | 2,600,000,000 160,779,678 | 1,607,796,780 936190?;%?188710
93.10 | 10 260,000,000 | 2,600,000,000 160,784,678 | 1,607,846,780 930190332199790
94.05 | 10 260,000,000 | 2,600,000,000 163,133,882 | 1,631,338,820 94009548%77580
94.07 | 10 260,000,000 | 2,600,000,000 168,068,138 | 1,680,681,380 94'()09%?135020
94.09 | 10 260,000,000 | 2,600,000,000 178,181,410 | 1,781,814,100 94009%2185020
9410 | 10 260,000,000 | 2,600,000,000 181,557,883 | 1,815,578,830 9401904322073 40
95.01 | 10 260,000,000 | 2,600,000,000 186,198,661 | 1,861,986,610 95009153%10180
95.03 | 10 260,000,000 | 2,600,000,000 188,908,827 | 1,889,088,270 9560945;81068 450
95.07 | 10 260,000,000 | 2,600,000,000 188,942,532 | 1,889,425,320 956097532152 420
95.09 | 10 300,000,000 | 3,000,000,000 203,711,768 | 2,037,117,680 9560995811198120
95.10 | 10 300,000,000 | 3,000,000,000 204,815,282 | 2,048,152,820 95019058?232600
96.01 | 10 300,000,000 | 3,000,000,000 205,698,282 | 2,056,982,820 966091632010 470
96.04 | 10 300,000,000 | 3,000,000,000 206,032,282 | 2,060,322,280 9660946311078 450
96.07 | 10 300,000,000 | 3,000,000,000 206,624,577 | 2,066,245,770 966097631180970
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s>

( )
96.08 | 10 300,000,000 | 3,000,000,000 230,739,719 | 2,307,397,190 96b09863?210120
96.10 | 10 300,000,000 | 3,000,000,000 240,243,456 | 2,402,434,560 9601906(%%258520
97.01 | 10 300,000,000 | 3,000,000,000 241,552,590 | 2,415,525,900 9700917'(%?022010
97.01 | 10 300,000,000 | 3,000,000,000 241,552,590 | 2,415,525,900 97'00917'32022010
97.04 | 10 300,000,000 | 3,000,000,000 241,627,148 | 2,416,271,480 97'009%10870 40
97.08 | 10 300,000,000 | 3,000,000,000 242,464,833 | 2,424,648,330 97'()0987'8%91720
97.08 | 10 350,000,000 | 3,500,000,000 270,395,056 | 2,703,950,560 9760987'3?819210
97.11 | 10 350,000,000 | 3,500,000,000 271,698,090 | 2,716,980,900 9761917'81293960
98.09 | 10 400,000,000 | 4,000,000,000 287,312,523 | 2,873,125,230 98'383101120690
98.11 | 10 400,000,000 | 4,000,000,000 287,340,930 | 2,873,409,300 980191858}260380
99.01 | 10 400,000,000 | 4,000,000,000 288,727,249 | 2,887,272,490 99009193?016750
99.04 | 10 400,000,000 | 4,000,000,000 290,907,037 | 2,909,070,370 99009%31078530
99.09 | 10 400,000,000 | 4,000,000,000 296,665,178 | 2,966,651,780 ggboggégilggsso
99.11 10 400,000,000 | 4,000,000,000 297,183,178 | 2,971,831,780 996%%01081257750
100.04 | 10 400,000,000 | 4,000,000,000 296,305,178 | 2,963,051,780 10(1)0004(56?075170
100.07 | 10 400,000,000 | 4,000,000,000 296,316,207 | 2,963,162,070 102000705‘13171 400
100.08 | 10 400,000,000 | 4,000,000,000 302,242,310 | 3,022,423,100 1020008052197910
102.01 | 10 400,000,000 | 4,000,000,000 309,757,040 | 3,097,570,400 1021'8%'0117011600
113.04 | 10 500,000,000 | 5,000,000,000 309,757,920 | 3,097,579,200 1131'(1)31'30090 43530
113.05 | 10 500,000,000 | 5,000,000,000 309,767,602 | 3,097,676,020 1131'(1)2'3008070610
113.08 | 10 500,000,000 | 5,000,000,000 334,767,602 | 3,347,676,020 1131'(1)2'3206126290
113.09 | 10 500,000,000 | 5,000,000,000 342,992,971 | 3,429,929,710 1131'83'300615 4360

115 29
()
342,992,971 157,007,029 500,000,000
25,000,000 3,000,000 115 3 29
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S

()
115 29 %
(%)
1 34,242,000 9.98
2 9,970,000 291
3 ETF 8,948,000 2.61
4 7,640,000 2.23
5 7,537,000 2.20
6 6,000,000 1.75
7 ) 6,000,000 1.75
8 5,827,263 1.70
9 5,064,025 1.48
10 5,030,722 1.47
()

50%
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[

(

1. 9%~12%
2. 19%~2%
3. ( ) 60%
30% 50%
2
114
/ / /
114708704 0 0 0
115703709 4.3 0.5 4.8 1,631,966,261
)
)
1
2
3
114
115 3 9 114
(1) ( ) 201,896,543 33,649,424
114
(2) ( )
(3) 5.28
113

81

241,279,192 40,213,199




S

(

)

114.08.05~114.10.04

61~127.5

3,000,000

114.08.06~114.09.23

3,000,000

264,017,335

88.01

0

3,000,000

0.87%

82




[

(

( )113
1.
1)
113 5 28
25,000,000 ( )
(2)
3)
A
/
()
113.07.02 20,800 93.50 1,944,800
113.07.02 4,200 93.50 392,700
25,000 - 2,337,500
B.
C.
113 4 15
113 6 20
113 7 2
2.
2,337,500 113
3

)
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1983
5G
2000 2000— 2010 MHz

XO/TCXO

2010- 2020 4G/5G

OCXO 1008
2020- 2025 OCXO Differential
X0 N+1 ( ) Al
2026— 2030 Al 6G

IC

Think of Frequency, Think of TXC
Plays a Significant Role in Providing Timing Solutions

.COM & Social Network DATACOM/HPC/Edge Al-Powered Ecosystems

36 B . B s DN | o D

« Mobile Phone « Electric Vehicle (Auto) « Advanced Infrastructure Network < Al RAN/CLOUD
« ICT Products » Smart loT & Wearable Devices D3I « Al on All Devices seeeesee

e TXC Revenue Performance During 2000-2025 & 2026-2030(F)
(Maintaining a leading position in the timing market)

Go Public  Automotive Deployed 5G Deployed  Capacity planning Al, 5G-A/Next 6G, Automotive
& supply strategy & IDH Deployment

AOM, Advanced Crystal
Customized Timing Solutions

MHz Crystal & XO/ Ultra Miniature Crystal (1008)
TCXO Developed & Advanced OCXO Shipment

2000 2010~ 2020-2025 2026(F)-2030(F)

Production N+1 Plan

84



Oscillator
23%

2025 NTD 13,348,901 2024 NTD 12,672,258
3
‘ Type
SMD Glass Sealing
32x25mm 2.0x1.6mm ’
Crystals
SMD Seam Sealing 3.2x2.5mm 2.5x2.0mm <)
Crystals 20x1.6mm 1.6x1.2mm \7
(Crystal SMD AuSn Sealing 1.6x1.2mm 1.2x1.0mm g )
rysta \ A
y_ Crystals 1.0 x 0.8mm \/
Units)
SMD Seam
) 2.5x2.0mm 2.0x1.6mm P
Temperature Sensing \ "~
1.6x12mm 1.2x1.0mm
Crystals (TSX)
SMD KHz 3.2x15mm 2.0x1.2mm L
. € =
Crystals(Tuning Fork) | 1.6 x1.0mm 1.2x1.0mm V
5.0x3.2mm 3.2 x2.5mm
SMD Crystal 2520 20x16 .
S5 x2.0mm 2.0x1.6mm Lo 2
Oscillators (CMOS ”
( ) 1.6x12mm 1.2x1.0mm A
SMD Crystal 7.0x5.0mm 5.0x3.2mm
Oscillators 3.2x25mm 2.5x2.0mm \.{};4
(Crystal (Differential) 2.0x 1.6mm
Oscillators) | SMD KHz Crystal 32x25mm 25x2.0mm P
) <7
Oscillators 20x1.6mm 1.6x1.2mm A
SMD Voltage
Controlled Crvstal 7.0x5.0mm 5.0x3.2mm e
ontrolled Crysta R -
Y 3.2 x 2.5mm N~

Oscillators (VCXO)
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Oven Controlled 14 x 9mm(SMD type)
Crystal Oscillators 9.7 X 7.5mm(SMD type)
(OCXO0) 7.0 x 5.0mm (SMD type)
SMD Temperature
c tod Crvetal 25x2.0mm 2.0x1.6mm
ompensated Crysta o
e y 1.6 x 1.2mm N
Oscillators (TCXO)
Precise SMD
Temperature
7.0 x 5.0mm (4/10 Pad) pr s
Compensated Crystal -‘&
] 5.0 x 3.2mm (6710 Pad) \ o2
Oscillators (TCXO
Stratum-3)

Glass Sealing Crystal/
Seam Sealing Crystal/
XO/Differential
XO/TCXO/TSXS 3.2x25mm 3.2x1.5mm 0
. _ 25x2.0mm 2.0x 1.6mm ‘ N
(Automotive) [KHz Crystal Oscillators/

. 1.6x1.2mm
KHz Crystals(Tuning
Fork)

8.0x45mm 5.0x3.2mm

1)

1.0x0.8x0.30mm 0806
(>300 MH2z)
5G Advanced Al

()

16949-2016
Grade 0

IATF-16949 ISO 9001/1ATF

(TCXO) (X0)
(HF XO) Grade 0

(3)
Al 5G Advanced 6G
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(TCXO) /GNSS
/NIC
(X0)
Al Holdover
Power Saving
(OCXO) (S3-TCXO)
(HF XO) AOM(Advanced Oscillator Module)

(4)

iy 2026 2027 2028

® 1612 T5X 76.8MHz & 1210 T5X 104MHz

MHz Crystal 4 1210 sx 76.8mH:

Thermist & 1210 T5x 153.6MHz

® 1612 13X fo.8MHz(Hysteresis<10Upph)

® 1612 26M TCXO (BP/85) ® 1612 TCXO 76.8Hz
® F050/5032 53-TCXO

# 7050 53-TCXO ST: 250 ppb (-40 ~ 85°C)

# 7050 OCX0 OT: -40 ~ 95°C

Hote : FTHEEBER

Al Al
Al
Al Al
Al-RAN Al
RAN
Al RAN & Cloud
Oscillator

Al on Devices
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Al

Al RAN Al CLOUD Al ON DEVICES
(Always On, Always Connected)
Synchronization Communication Hybrid Connectivity Computation
2 Physical Al t
, (Embodied Al) -l 7‘
= Wit i ) - 2R A o J2.4
7?1‘ A Agentic Al == N L ;'@1&;) (( @-;'rq ”'ﬂ\
_ | Generative Al e eEE 1538 56 ({6 j
S Perception Al Edge\ Al Perception Automation & Robotics
\\\

.I Enhanced Sensing ’

!! Cloud Computing m— De.!i.sion

g Smart Healthcare
Ethernet, PCle, Serdes, Edge Servers Execution (=
NVLink, etc. Protocols

== a ]
> ~ e
r 3
IEEE 1588 PTP .

r

Al in Automotive

AloTs

Base Station &

Internet Datacenter
Microwave Radio

( IC
EMS )
Al
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EMS

/
( . .
) IC 1 - .
/ / 1. :
I ( . .
) .
. (Silicon Timing Devices)
. LC
. (DR Oscillator)
. (FBAR)
. (MEMS)
. (Green Clock)

5G Equipment(6G Next)

m 'ﬁ 12C OCXO 24hrs holdover DC-OCXO

PN & PJ
| Consumption 4

-40 to 105C Option Precision TCXQ 156.25MHz, <100fs
+50 ppb over -40 to 105C

Fast Warmup OCXO Low-G TCXO/OCXO HF TCXO or HF OCXO

<30sec, OE built-in IC <0.1ppb/G >100MHz
. Automotive TSN Ethernet Switch

T Automotive OCXO  ppb Level for

£ # Optical Module

Data Synchronization

SiP  Wi-Fi7/8

% Holdover>4 hours
Vehicle Communication

o—-1%

v PJ<50fs
] +0.5~5ppm for Initial Stability &

-°|| GNSS over G1 FDLD Optimization

=

3 . ADAS Camera/Lidar

o AloT Device &~ . AL ) ] .
] ) High Freq.  Automotive Ethernet
3 TCXO with Ultra Low Voltage 1.2V Range

32k Miniature TCXO/XO for

Low Power Consumption 0806{Crystal

Miniature and HF 76.8MHz

O REL-19 5G-Advanced
O REL-206G

Optical Network Interface
+20 ppm over -40 to 105C

HPC CPU

3 with Limited
> Height <0.15mm

32.768kHz 1~50

@ Frequency Range|

89
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50 ~ 100 ‘ 100 ~200 | 200 ~ 320 | 625 2>




1) SMD

IC
SMD 3.2x25mm 25x2.0mm
2.0x1.6mm 16x12mm 1.2x1.0mm 1.0x0.8mm
0.8 x 0.6mm 1.2mm 0.9mm 0.8mm 0.7mm
0.5mm 0.35mm 0.30mm 0.25mm 0.19mm
SMD
Chipset
SMT
2)
5G Advanced (RRU or AAU)
(Fronthaul) (BBU or CU/DU) (Backhaul)
(Core Network) (Access Network)
(>300MHz) (30fs Typ) (X0O)
(VCXO) 5G Advanced
(+/- 50/100ppb) (-40~105°C)
(TCXO) 5G Advanced AAU
: SC-cut
(OCXO0)
(9.7 x 7.5mm)
IC 5G
Advanced
2025.12.31
%
2024 2025
12,672,258 13,348,901
1,080,925 1,060,519
(%) 8.53 7.94
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1~ SMD 3.2 x 2.5 mm Crystal for Networking, Infra, Automotive

2 ~ SMD 2.5 x 2.0 mm Crystal for Networking, Infra, Automotive

3~ SMD 2.0 x 1.6 mm Crystal for Mobile, Wearable, 10T, Networking, Infra, Automotive
4 ~ SMD 1.6 x 1.2 mm Crystal for Mobile, Wearable, 10T, Networking, Infra, Automotive
5~ SMD 1.2 x 1.0 mm Crystal for Mobile, Wearable, 10T, Networking

6 ~ SMD 1.0 x 0.8 mm Crystal for Mobile, Wearable, 1oT, UWB

7 ~ SMD 2.5 x 2.0 mm TSX for Mobile, Automotive

8 ~ SMD 2.0 x 1.6 mm TSX for Mobile, Wearable, Automotive, UWB

9~ SMD 1.6 x 1.2 mm TSX for Mobile, Wearable, Automotive

10 SMD 1.2 x 1.0 mm TSX for Mobile, Wearable

1~ SMD Seam XO 2.0 x 1.6 mm 2~80 MHz

2 ~ SMD Seam XO 1.6 x 1.2 mm 2~80 MHz

3~ SMD 1.6 x 1.2 mm Oscillator for Automotive

4 ~ SMD 7.0 x 5.0 mm Oscillator for Differential Output Oscillator for Telecom

5~ SMD 5.0 x 3.2 mm Oscillator for Differential Output Oscillator for Telecom

6 ~ SMD 2.5 x 2.0 mm Oscillator for Differential Output Oscillator for Telecom

7 ~ SMD 2.5 x 2.0 mm Oscillator for Automotive

8 ~ SMD 2.0 x 1.6 mm Oscillator for Automotive

9 ~ SMD 7.0mm x 5.0mm High Frequency XO/VCXO (2.1GHz) for Base SMD 3.2 x 2.5 mm

Crystal for Mobile, Station, Networking, Infrastructure

10 ~ SMD 5.0mm x 3.2mm High Frequency XO/VCXO (2.1GHz) for Base Station, Networking,
Infrastructure

11 ~ SMD 3.2mm x 2.5mm High Frequency XO/VCXO (2.1GHz) for Base Station, Networking,
Infrastructure

12 ~ SMD 5.0 x 3.2 mm Stratum-3 VC-TCXO for 5G AAU, Small-cell, Networking Infrastructure

13 ~ SMD 5.0 x 3.2 mm Stratum-3 VC-TCXO with high temperature and low phase noise for Base
Station

14 ~ SMD 3.2 x 2.5 mm HFF VCXO for Base Station, Networking, Infrastructure

15 ~ SMD 3.2 x 2.5 mm TCXO for GPS and Mobile

16 ~ SMD 2.5 x 2.0 mm TCXO for GPS and Mobile

17 ~ SMD 2.0 x 1.6 mm TCXO for GPS and Mobile

18 ~ SMD 1.6 x 1.2 mm TCXO for GPS and Mobile

19 ~ SMD 1.6 x 1.2 mm Low Profile TCXO for GPS and Mobile SIP Module

20 ~ SMD 3.2 x 2.5 mm TCXO for Automotive

21 ~ SMD 2.5 x 2.0 mm TCXO for Automotive

22 ~ SMD 2.0 x 1.6 mm TCXO for Automotive

23 ~ SMD 7.0 x 5.0 mm Stratum-3 TCXO with high temperature and low phase noise for 5G AAU,
Small-cell, Networking Infrastructure

24 ~ SMD 7.0 x 5.0 mm Stratum-3 TCXO for Base Station, Small-cell, Networking Infrastructure

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

26 ~ SMD 1.6 x 1.2 mm 32k TCXO for wearable device

27 ~ SMD7.0 x5.0mm Miniaturized Oven-Controlled Crystal Oscillator for 5G RRHSs, Small Cells

28 ~ SMD 9.7 x 7.5mm Miniaturized Oven-Controlled Crystal Oscillator for telecommunication,
stratum-level and base-station

29 » SMD 5 x 3.2 mm Miniaturized Oven-Controlled Crystal Oscillator for 5G RRU, Small Cells,
and TSN

30 » SMD 14 x 9 mm Miniaturized Oven-Controlled Crystal Oscillator for 5G BBU, DU, and CU

31 ~ SMD 3.2 x 2.5 mm Oscillator for Automotive

32 ~ SMD Seam XO 2.5 x 2.0 mm 1~160 MHz

33 ~ SMD Seam XO 3.2 x 2.5 mm 1~160 MHz

34 ~ SMD Seam X0 5.0 x 3.2 mm 1~160 MHz

35 » SMD Seam XO 2.5 x 2.0 mm 60~80 MHz (Ultra Low Phase Noise)

36 ~ SMD 2.0 x 1.6 mm Differential Output Oscillator

37 ~ SMD 7.0 x 5.0 mm Stratum-3 TCXO (Anti-Air Flow)

38 ~ SMD 14 x 9 mm Extended Holdover OCXO

.

.

.

.

.

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

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

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

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

5+ 1.6 x 1.6 mm 3-axis electronic compass for Sensor application

1~ Inverted MESA BLK 1300um x 1030um

2 ~ Inverted MESA BLK 1600um x 1140um

3 ~ Inverted MESA BLK 2490um x 1830um

4 ~ Inverted MESA BLK 763um x 670um

5 ~ Photo Flat Die 500umx 700um 50~150MHz

6 ~ Photo IM Die 1100umx 1400um 150~300MHz
7 ~ Photo IM Die 1200umx 1600um 150MHz

OVEN CONTROLLED CRYSTAL OSCILLATOR CONSISTING OF HEATER-EMBEDDED
CERAMIC PACKAGE

9 TEMPERATURE-CONTROLLED AND TEMPERATURE-COMPENSATED OSCILLATING

DEVICE AND METHOD THEREOF

10

11

12

13

14

15 OSCILLATING DEVICE

16 (OCX0)

17

18 TEMPERATURE-CONTROLLED OSCILLATING DEVICE

19 CRYSTAL OSCILLATOR AND METHOD FOR FABRICATING THE SAME

20

21

22

23

24

25 CRYSTAL OSCILLATOR AND OSCILLATING DEVICE

26

27

28 RESONATOR

29 FREQUENCY GENERATING DEVICE AND OPERATION METHOD THEREOF

30

31

32

33

34

35

36 QUARTZ OSCILLATOR AND MANUFACTURING METHOD THEREOF

37

38 CRYSTAL OSCILLATOR AND OSCILLATING DEVICE

39
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40

© ® I o

11
12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Design Challenges and Solutions for Miniaturized, High-Frequency, and High-Stability Quartz
Resonator, IUTAM, 2025
Frequency Hystersis Compensation of a Miniature OCXO Using Resonator Temperature
Output for Extending Holdover Performance, IC-MAM ,2024
Ultra Low Phase Noise High Frequency TCXO by Dual Filter Harmonics Extraction, IEEE
UFFC-JS,2024
The Effects of Structural Parameters of an Inverted-Mesa Type Quartz Crystal Resonators, IEEE
UFFC-JS ,2024
Miniature Stratum 3 OCXO with Extended 24 Hours Holdover by Thermal Hysteresis
Compensation, IEEE UFFC-JS,2024
Numerical Study of the DLD Effect in Quartz Oscillators, ICATI,2024
Quartz Frequency Control Devices-General ,2024
TC ,2024
Ultra Low Phase Noise VCXO with Crystal Filter Array (English),2023
A Miniature Oven-Controlled Crystal Oscillator (OCXO) with ppt Stability Over Temperature
Using High-Order Polynomial Temperature Control (English),2023
, 2023
The World’s Smallest Quartz-Based OCXO for 5G Synchronization Applications (English),
2021
A Novel Miniature OCXO Using Hermetically Sealed Ceramic Package (English), 2020
Highly Stable Miniaturized OCXO with HeaterEmbedded Ceramic Package (English), 2018
Development of High-Stability Miniaturized Oven Controlled Crystal Oscillator (English),
2016
Anchor loss reduction of quartz resonators utilizing phononic crystals. (English), 2015
A Perspective for the Quartz Crystal Devices Industry and Technologies in Taiwan and
China. (English), 2014

A Study for the Relationship between Drive Level and the Activity Energy in Arrhenius
Accelerated Aging Model for the Small Quartz Resonators. (English), 2014

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

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

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

Advanced TSV-Based Crystal Resonator Devices Using 3-D Integration Scheme With

Hermetic Sealing. (English), 2013

TSV-based quartz crystal resonator using 3D integration and Si Packaging technologies.

(English), 2013

A Brief View of the Current State of the Development and Aging Performance of Fixed

Frequency Surface Acoustic Wave (SAW) Oscillator (English), 2012

Properties of Miniature X- and Z’-Elongated Rectangular AT-CUT Quartz Resonators of

Different Sizes (English), 2012

Vibration Mode Identification and Coupling Assessment with the Mindlin Plate Equations

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

Aging Performance of Small Size MHz Quartz Crystal Under High Drive (English),2011

Inharmonic Overtones in Partially Plated AT-cut Quartz Crystal Plates (English),2011

The Study of Activation Energy (Ea) by Aging and High Temperature Storage for Quartz

Resonators' Life Evaluation (English), 2011

An Efficient AT-cut quartz Crystal Resonator Design Tool for Activity Dip in Working

Temperature Range (English), 2011

Quartz Crystal Industry of China at Crossroads (English), 2011

http://www.txccorp.com/
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()
1)

IDH
3AlE+N AOM Al Automotive Emerging Segment
CAl

A AOM :5G Advanced Telcom OCXO

B Al : Datacom, Optical Module, AEC
Differential XO
C Automotive
Tier 1
D AloT ; AloT

E Design, Engage & Reach

G (BI)

(2) SMD
A Al Agent 5G

Al Agent Process Al Agents Photo Die
Al Agent
Self-Adaptive Adjustment
Time to Volume Agent
Al
Wafer

Al Agent

Al
Predictive Maintenance
COPQ Al
Al Agent
Al Al Empowerment

C Al MES APS
Al Agent Al Agent
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@)

(4)

(5)

Al

Engineer Data Analysis System

Agent
Fine BI

Al Agent

A
24KK 2027
B
Photo die BLK(IM) SC-cut

C Al

SECS/GEM SPC/FDC APC EDA BI...

AOI
Al
D
A Al 5G-A 6G
ASIC
B
0.8 x 0.6 mm >300 MHz

M m Slope <50 ppb/C

A
(Risk Management) (Zero Defect)
Do the things right at first time

B

C CIP

95

Photo die
16KK

MES EAP

<150



D MES Big Data Al

E
AOI
F Al
(6)
A :
a. 2026 Al
(ACAP)
97~99%
b.
1.8~2
1
C. CXO/TCXO/AOM
d. 1.6*1.2mm( )
30% 40%
B
a IC
b. (BI)
C. 1SO20400 ESG
C ;
APS 2025 9
20% 10%
2
1) Al  Automotive

Al
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) 3ALE+N

AOM Al
Al
(3)
Al
(4)
Q)
AloT

97

Automotive

AloT

Emerging

Tier 1

Al on Devices



(

)

IC
Tier 1 EMS (
IC
3A1lE+N Al on Devices
2024 2025
% %
332,402 2.62 417,529 3.13
258,781 2.04 356,492 2.67
11,618,139 91.68 12,016,856 90.02
456,826 3.61 547,397 4.10
6,110 0.05 10,628 0.08
12,672,258 100.00 13,348,901 100.00
Al
Agentic Al (5G/Next 6G NTN)
Al 2026
Al Al
Al-Defined
Industry
Al

A system where cognition, infrastructure, and autonomy converge

Agentic Al
(Al Coworkers)

Value shifts from isolated technologies to integrated systems

Advanced
Connectivity
(6G + NTN)

AsIC

(Al Chips)

98

Application-Specific
Semiconductors

Intelligent

Edge

Autonomous
Systems

Source: Mckinsey Future Technology Trends, 2025



Al
2024 2025
QYR 2026 Al
Al on Devices
Al
2020 2024
10% 12% 3AlE+N
Al Automotive
Emerging Al Al on Devices
Unit, M_USD Unit, M_QTY

6,000 60,000

= Sales Revenue(M_USD) = Shipment(M_QTY) YoY% b 782 5,222

3.000 50,000
4 3,845 4

,000 3,340 3,580 0,000

3,000 30,000

2,000 20,000

1000 10,000
0 0

2019 2020 2021 2022 2023 2024  2025(E) 2026(E) 2027(E) 2028(E) 2029%{E)
Source: QYR Research & TXC Estimation, Aug 2025

Al 5G-A(Next 6G)

Al
XO OCXO Al
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- Al RAN
T Advanced Module
625
OCXO j
| = 725 Diff XO
G _O‘ - 491.25MHz with Excellent Slope & PJ
H ;-n" 156.25
E v 1536
R o - Miniature 7050/5032 Size
T eg - £50/20/10/5ppb, -40-105°C
g’ - Extended Holdover 24hrs (1409 Size)
=) > &
3 | &%
a Precise TCXO Diff XO
o 32.768kHz
=
v —Ultra Stable Performance —

Al CLOUD

- Phase Jitter <50fs/<30fs/<15fs
- 156.25/312.5/625 MHz

. £50/25/20ppm, ~40~105°C

- Miniature: 2520/2016

- 156.25/312.5MHz, -40~105°C, M ‘

+100ppb, Differential Output

- 50~312.5MHz
- +0.5ppm, -40~105°C
- Differential Output

Ultra Low Jitter —_—

Low

Precise TCXO

Al on Devices
Core Technology

- Miniature 1210/1008/0806 Size
- Ultra Thin <0.3/0.19/0.15mm

- 76.8/79.96/153.6

- Low ESR <600 for 24MHz,

<300 for 52/60MHz

- LH typ. 100/80ppb (1°C/min)

- Residual Slope +100/50 ppb

- Low Power 1.8/1.2V

- Low Phase Noise & Jitter

- Low Consumption for 32.768kHz

TCXO & XO Solutions

Superior Performance —

ER
for Cleaner Signals

>

(1) Al on Devices (Mobile Communication Computing & Networking)
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