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CHEO|A} HEHS AZH 635 (20234 72 7|%)

Mzl 199444 3¢ 1Y o=l (EE) 1,363%

IALHHE E|Ofl20] (2011), EFOIH L (2015), ALCIE| (2008), HIZIEIX] (2023)  Apok B (HE) 3,072¢

ACHYE YOl
VATSE «c<a
s AZ|AL ‘
KesoRg' KesoAg’ kesoAg’
ﬂ TigerElec ﬂ LDT ﬂ Megatouch ﬂ GMTEST ﬂ MegaSen
PCB Fabless & 10T Contactor Test House Display Equipment
MLB, STO, Buildup Driver IC Spring Pin Wafer Test OLED
Sense Network Battery Gripper Package Test uLED, uOLED



01. 2|AkA7H

1-2. E[0]|20] Al =

= "E|0f|A0|= BH=A| HAE QIE{F{HE] SH=4|0] S OLED E|AE ZH| A =0F2| 222& 2| LTt
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2-1. Probe Card

HPC - Memory

e The large probing area up to

12 inches, Pin count over 100,000 pins.
 Testing memory wafers

(NAND, DRAM, CIS)

VPC-Non memory

« Probing full array pad & pitch up to 60um

e Testing non-memory wafers
(AP, CPU, GPU)
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Probe Unit -OLED

» Testing display panels and display
modules (OLED, LCD, u-LED, u-OLED)
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2-1. Probe Card - Technology

Ceramic Substrate Fab. Technology
(STC : Space Transformer Ceramic)

Our STC technology is applied to various probe cards to
ensure the best delivery, price, high performance and quality.

High Para. Technology

Polyimide Multi-Layer Technology

 Polyimide on multi-layer ceramic substrate
 High performance with signal integrity

» Space transformer function

 Enables high para. probe card

MEMS Probe Design and

PCB Design Technology
based on SI/PI Simulation

« Signal integrity : Max 2.4GHz

(Non-shared transmission line)
* Power integrity : < 0.5Q(@ TMHz ~ 100MHz)
» Decoupling capacitor tuning

STO / STO-ML Technology

by utilizing FPGA and Switch IC

» Application of various ASIC
» Switch IC for signal solution.
* PMIC, PWIC, HSIC, HVIC for Power sharing.

Fab. Technology

« High reliability performance with new Ni
alloy plating technology.
« Various probe solution application.

Design and manufacture high resolution substrate
PCB for the interposers between PLB(Probe card
Load Board) and probe head, using HDI(High
Density Interconnection) build up PCB and thin
film MEMS process technology.
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2-2. TIB (Test Interface Board)

 High parallelism test, up to 960para » High-speed final test for a bigger and
« Testing memory devices (NAND, UFS, PC larger pin count package
DRAM, Mobile DRAM, and Graphic DRAM) » Testing non-memory devices (CPU, GPU,

Chipset, AP, Analog device)

C O peeeenes
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2- IB - Technology

. . . TRE .
Sl & Pl Simulation based PCB design (Test Resource Enhancement Technology) High Parallel Interface Technology

* DFM based layout Technical realization of high speed and * Perfect high parallel interface technology

« Signal and power integrity : S-parameter, high parallel by using test interface board ability can maximize customer’s test
TDR and eye diagram with unique TSE's TRE technology onto productivity

o Power plane analysis : Z-parameter existing ATE facility.

e IR drop check An extra ATE equipment investment is no

longer required to test fast developing
memory device.

. Ultra Fine Pitch Interface Extreme Temperature Interface
High Speed Test Interface Technology
Technology Technology
Enable high speed and high performance Provide multi layer, ultra fine pitch product Provide Test Interface Solution of
memory device test with TSE advanced through prior technology development for automotive temperature specifications for
high-speed interface integration PCB design & Fab to cope with package memory demand increase in extreme
technology. development. temperature environments.

-

[ 0.2mm pitch ]
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2-3. Test Socket

Elastomer Socket Spring Loaded Pin Socket

e MRC - High Performance Socket e Pogo - Spring Pin Socket
e ELTUNE - Impedance Tuned Socket e Tango - High Current Spring Pin Socket
e ELTUNE-coax - Coaxial Socket e FlexTUNE - Coaxial Spring Pin Socket

13
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2-3. Test Socket - Technology

Impedance Tunning MEMS Particle S1/ Pl Analysis

 Improve power delivery performance  Improve socket performance by MEMS « Validate and improve socket characteristic
by impedance tuned conductive particle shape and docking shape through SI/PI simulation and measurement
elastomer technology

Electro Plating Pipe Socket Analysis System

100um Fine pitch Pogo Pin Application Improve surface roughness for Sn migration Evaluate under Tri-Temp Environment
Cres [/ Leakage

Cres / Force measurement at stroke
Reliability and lifecycle

14
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2-4. MEMS - Products & Technology

s 2007HE2E HUSH MEMS HM|IE2 7HE M= St= MEMS FabS 235t J&LILC
X|&Hol 7|4 7S Eb —naHo1|71| CiFstn Qe Aol MEMS £ M HMlast JUSLICE.

e HPC Probe Pin e Ceramic STC, STC-ML for HPC  MEMS Inductor
e VPC Probe Pin e STO-ML for VPC * MEMS Relay - 4Terminal
 MEMS Particles for MRC

||fr

W
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2-5. OLED Test System

Electrical Array Test System Electrical Touch Sensor Test System

YiTse

g
i
0j
En
3
q

O OLED Array Test O OLED Touch Panel Open/Short System
- AMOLED Cell Circuit Test Tester - AMOLED Open / Short Tester
- Array Tester Using Electrical Characteristic Measurement - AMOLED Probe System
- Contact Check Function - Contact Check Function
- High-Speed Interface - High-Speed Interface

16
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2-5. OLED Test System - Technology

% Probe ZH| & Tester, All in One A|AE! M| 7|&
% Display Array Test A|AH! N 32 19
% 8G TV, 8.6G IT, OLEDOS Array Test A|AE H[A| %[ 7L

% Fine Pitch Full Contact Probing 7|&

% AIE 0|2¢%} Mura Inspection S/W

% L}t Display H7|XH EM HA 7S
(OLED, OLEDOS, mini-LED, uLED)
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Vendor Shares, Probe Cards USDM

Vendor Revenues - Advanced PCBS for Semiconductor Test, USDM fal ccricnctaobe B0 a0 o
1 FomFactor NA WY ORI 6BB WE 9808
2 Technoprobe 4l N O EB EB M
3 Micronics Japan b M7 WU I DT 26
1 Teecyne L T - ™ T T TR T YR /T BT I
 Aivantee B il 5 IR » 545 Y 14ET 18% 1086
e 0 0 B3 U 55 B 6 Korea Instrument KR 4180 6391 1286 8164 70,04
7 STArTechnologes ™ 00 B 00 BB w4
4 Harbor Electronics NA iR M5 Ll Gkl 0§ 8 NidecSVTCL ROW B0 RO k] ] B
5D 0 5D ORM D %9 9 Wil Technology K #% 0 80 BE 63
y 10 MaxOne CH LR/ B Y R I
6 Chunghma Precision Test w ol T 1 R 1 Soubransl @ N T T
T Synergie CAD El B BE 2B R RN 2 e NA 5 18 48 BB BT
8 Golla Cius B ns o wy gy ¢ TEWERL BeaR s s A% B0
. 14_Synergie CAD £ B2 N BH  Bn 76

g CMRSurmmit NA L Y. R A VAR N | r— a0 T T 27ﬂ
10 Ace Tech Clreit KA B MR ONn NE AW 16 Merofriend iR LR Y S ¥ L)
17 Chunghwa Precision Test ~~ TW 1422 B4 60.01 qn U475
18 AMST K am AW MB BB A
19 Probe Test Solutons EU /N /B 1 B BTN
0 WinWay ™ 05 8% 84 mE AR

Source : Yole Intelligence

Vendor Revenues - Test and Burn-in Sockets, USDM

i€ Semiconductor TestE #1700 2000 2020 2021 0 202 2023
1 LEENO KR 032 Me 13869 13250 13260
2 Cohu NA 1300 11450 11900 13000 12396
3 Enplss P 1208 Ma70 12088 15008 173
4 Yamaichi P o124 11884 15440 18334 10396
5 WinWay ™w 6910 660t 6880 10464 8295
6 Smiths Interconnect EU 6180 %% 43 680 T
7 15€ KR B B4E o B 7N
§ Advantest P 530 6061 200 6748
9 Yokowo P 940 9388 10504 1273 6600
10 BOYD NA 50
11 MCS KR %% NG 480 4807 MK
12115 G 3 B0 48 00 4N
13 Loranger NA oo BN B JFN O BH
14 Okins KR A4 #0867 406 1R
15 Johnstech NA %0 w0 1B B0 AN
16_K7T CH 1926 286 402 2780 26
17 TSE KR 1491 019 HB O NL 29
18 IMESD NA 750 BHO 0 BO 0 B 2N
19 NHK Spring P A0 B4 60 B¥ AN
20 TwinSolution CH 9% 104 673 18 21

20



03. Aj B2

. High-Performance PCB
ﬂ TigerElec
+ High Performance & Fine Pitch ® Space Transformer
PCB Manufacturer

Probe Card

High Density PCB

Ceramic Substrate

G TSE Probe Pin TIB
(Test Interface Board)
MEMS Fab. STO-ML
MEMS Component
ﬁ Megatouch e — Test Socket ﬂ
+ Micro Contact Probe Pin ®
-Manufai:turer
@il
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Design & Simulation

In-house Resources

Key Parts Mfg. Manufacturing & Testing In-House Equipment
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”

Germany e Wuhan/SUZ / Weihai China CA, USA SAMSUNG SK
(APT) (TSE) (TSE)
@ Scuth Korea NY, USA me t (lnte!
& (TSEH.Q) (PTI) ey
‘ e

; g e AMDI
Japan O 4
scron
Qualcomm
Talwan Talwan
ClA S|
@ @ . Malaysia (Smgapore Thailand) " @ Brazil
(TSE) (SSG) (Coretek)

a®  pog LT

SAMSUNG DISPLAY - ol b4

@LGDisplay NMTIANMA

TSE Office (1)

23



3,500

3,000

2,500

2,000

1,500

1,000

500

1,070

2018

1,149

2019

Mt

2

2020

25.9%

2021

2022

1,364

2023

30%

25%

20%

15%

10%

5%

0%

16.80%
12.40% .
[ 4
2018 2019
8.90%
° °

2018

8.50%

2019

o—ERfH|S (E49]: %)

17.90%

14%

2020

e 14.30%

e 10.20%
®

2021 2022 2023

®-ROE (Tl : %)

13.80%
L

2020

21.30%
[ ]
13.60%
0

3.80%
®

2021 2022 2023



vV TSE
04 LA ML HEH

4-1. Q% MEMH (HE)
‘ 4-2. Qe WEAEH(HE)




04. 224 IR HH

4-1. Q% NS HH (HE)

= A
- ( T AENE ) ( 27 AA )
(EH9] : wHatel) (EH9] : wHatel
T8 20194 20201 20214 20224 202349 2024.1H I8 201949 20204 20219 20229 20239 2024.1H
QEXIA 79,034 99,220 146,522 160,699 139,437 157,834 e 114,956 181,672 215,277 224,361 136,378 79,181
HIRSKHA 102,088 110,177 130,121 155,727 167,782 169,452 WEEIV 76,627 120,532 130,685 147,830 103,833 58,930
XS 181,122 209,397 276,643 316,426 307,219 327,286 IHE E0I 38,328 61,140 84,591 76531 32,545 20,251
otojid|e} 2t2|d
SELK 23,009 21,381 36,365 30,757 22,627 25,371 ThoKH| 2t 2t H] 20,042 25,311 28,867 31,903 22,441 13,781
gdo 18,286 = 35,829 55,724 44,627 10,104 6,470
HIFSEMH 3,006 4,255 5,555 8,772 5,707 5176
7|Et0|2 335 212 824 494 601 165
LB 26,015 25,636 41,920 39,529 28,334 30,547
7|EFEA 3,178 2,116 198 2,846 268 91
Elxt= 22,720 22,720 22,720 22,720 22,720 22,720
2849 8,604 28157 10,999 11,656 6,445 7,013
7|EFRHE (1,018) 3,379 4,632 15,424 8,790 14,311
2827t 6,494 29,836 660 4,371 4,528 205
7|EpEEEo
ol 3,456 5,203 7,478 6,470 10,071 11,812 ol y[H|S
TAS xpzixieolel 17,553 32,247 66,688 49,561 12,354 13,352
oI%8= 129,949 152,459 199,892 232,283 237,304 247,89
I I I I I 47' 5
(B23) HolNH|2 4,337 6,805 16,600 11,848 1,895 2,760
XEEA 155,107 183,761 234,723 276,897 278,885 296,738 k7|20l 13,216 25,442 50,087 37,713 10,459 10592
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- ( EXCE: ) ( SolA|AtY ) -

(Ek9] : watel) (Ehel : watel)
I 201944 20204 20214 20224 20234 2024.1H = 201944 20204 20214 20224 202349 2024.1H
QEXIA 133,003 = 147,354 192,217 = 228,247 = 207,346 = 230,427 RS 191,490 = 285509 = 307,663 339,264 249,148 134,259
o=l
HQ EXHA 130,599 153720 = 179572 207,589 @ 235775 238202 HE= 2t 139,360 203,329 | 209,839 = 239,867 = 215,558 = 108,345
ojES0(2 52,130 82,180 97,823 99,397 33,590 25,914
NI E 263,602 301,074 @ 371,789 435836 443121 468,629
mHoju|of 2H2|H] 31,466 39,470 43,179 42,771 35,970 20,275
QELKM 56,185 60,378 75,619 71,584 65,333 71,268
gejo|of 20,664 42,710 54,644 56,626 (2,380) 5,639
HIRSEM 12,592 15,778 25,991 33,476 29,964 33,651
7|Ef42] 629 1,135 984 1,021 773 527
LB 68,777 76,156 = 101,610 105,060 95,297 104,919
7|EHH|S 1,426 3,696 2,273 561 479 283
LHIRLE 22,720 22,720 22,720 22,720 22,720 22,720
2849 9,708 29,559 12,627 17,069 8,279 9,242
7|EFRFE (2,316) 2,172 2,158 8,282 13,812 19,332 o
2gH|12 7,736 33,251 2,522 9,335 9,544 2,637
7IEHE2 2] 3,514 5,215 7,849 6,689
=7l ' ' ' ' 10,301 1,924 x| ol (504) 933 663 581 (42) (104)
0IA 0= 140,474 164,992 @ 207,326 252,170 = 246,486 253,980 HelNH|E
(Zaz ' ' ' : ' ' XPE.*’S%O‘ID‘Z! 21,335 37,390 64,123 65,402 (3,393) 12,384

X2EA 194,825 | 224918 @ 270,179 | 330,776 @ 347,824 | 363,709 chy|2o0| 15,990 29,424 43,235 53,365 (2,095) 8,742
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