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Ceramics Total Solution Provider
Based on Materials Technologies
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Combanv Overview
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RBoard of Directors

Univ. of Southern California, MBA
-+ ABeam Consulting Korea, £-AFE
- Deloitte Consulting Korea, %%
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Brief Historv

25,215
2002 2007 2013 2017 2020 O
03  3|AF EY(mF) 02 NePAHZE AZ 11 ULQIS(REP) 04 ICTO|cHO|M=m2E2 EE 10 RUEUSL7|YASZAR) O
07 Jlgedoys 48 (AFRFE, LTCC Powder) 12 34ghE =0 g 10 [YS271Y A5(F7|5)
11 HX7|Y S5 04 LS MAMATA MY FUAAT AE 11 UL2IB(REP 135) 2021
12 1SO 9001 21& 05 SXgXArged 12 SHRhE +E0 §
° THRAEEES o dEETEeE 06 ATCHS472AR) Ay O
Ol = A7 XA
2003 2008 09 AUSAXYUS HIBA 2018 12 SX*QT%QE%UEI 'E.‘EH “
04 SEA MY QAZ 04 H2IEFED 11 2AO0IEEHE ST 03 TUVQIE(REP)
Zv2 )] FSEALOICE DR E MR
@SAL UL 2015 ARG O
2004 11 1908 =%=0| g 12 1HBE =29 g
A2 O 0FE= o S| iLlA[ .g_:F_DA cg_.g
04 A} O|FH(O]H) 12 $EUFLA7IY XHE 04 4l A Clf |2+ 4 2019
10 KTOR3 7|8 Q1% 2010 2016 _
(@7]5, LTCC Powder) 07 ULYIEREP 67l HME F7h 0O
12 EXteX 09 7|2EZ7|2 A+ WY 06 IAEAIE O|F ME 09 ULPIE(REP 6 M&E ==7h
(SLEUERN 12 K| AZAME HREE 07 7|ESAMUs 22 BE 12 Q4 STHEUAATL)
F=RUHA7| TS AE) @)
2005 2011 09 ZRuEt7|sy
06 RS2HAUL Y 06 1894/IYAZ SEACTE @ a=xh O
(7] 5, LTCC Powder) FA=H) 12 22 e57|Y A o O
2006 2012
01 SO 14001 215 02 New Exporters 300 7| &
03 SARFA|(LE HTE) 07 MEEHSH EHY 4 O
04 EALO|TI(HEH 0 O O
- 71 ME
06 INNO-BIZ 7| MH 2002~2021
O =Y HE 4 E(CAGR)

%

43 o O O 40 (o)
Oo—oO

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
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Stock Information
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Core Technoloav

Over 20 years’ LTCC Technologies

Materials ; Embedded Couplers
* Excellent Performance e o~ | ¥ Embedded MMICs. Mixers
at High Frequency A '_E '
. * Outstanding Reliability o { Embedded Resistors, Filters
RF DeSIQn * Multifunction, Smaller Size .
by Embedding Passives ‘
and Integrating Actives
Processing

Source: Merrimac Industries

Qut pcB TE U4t pcB MCP
AT FR4 Ceramic Dielectric Loss 2x 1072 1x103 204} 2
37| > 12 inch <12inch CHEE3Z} 715 IMEE 0.3W/mK 3.0W/mK 108 2
ZE - 350MPa inkdd- QU A 17ppm/°C 4ppm/°C Si dgd
Ly < 200°C < 800°C 4H) 2= HO MY 25kv/mm  25kV/mm S5

e
In
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Business Overview

M2ty /S Ax47|= 7|8 LTCC &%f, O] SSAE

- HiE2| ESAX

- 2Kt X PCMr w —\

2%} HX|

+ CMOS WM TH7| g 718 & - .y
- 2ab/X| /4 A& E'Sry
X-ray Detector

+ MLC (Coupler 1),
MCP (Termination #})
- 21X7, A7, 222

* Multi-layer Ceramic PCB
- BN A ZZEFE

e
n

HIszZX|

I s

« ABS, TCU, ESC, EPS 2 &

<77 GHz 3= EX Yol =&
+ Sensor Packaging 7| &t

« H{E{2| 2SS AKXt

« LED Packaging 7|
* loT Sensor Module
< HIE{2| ESAX}

« QY/RF SN BE
* loT Sensor Module
« BiE 2| 2SS AKXt

0z
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|OIH(SAR) S4l 25
QMR MM 25
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Products Information

RN2 Products

Coupler
Quadrifilar

MLC Doherty Combiner

Delay Line

Termination
Attenuator

CMOS Sensor
MCP Packaging 7|
F/S

REP
(Resistor
Embedded
Protector)

Material LTCC Powder

\

ANEHIA=2X

Applications Customers
et | < A
\
HESa eecrronics = < 4 | EOP¥%
| M-MIMO - HUAWEI
" NOIKIA comvscore 14 Z23W
Small Cells ERICSSON
X-ray - Dental/Surgical ¢
Detectors * Animals rRavence ¥ RAFAEL@‘) @ODTECH
%;'-?-H\_"g « Industrial (=)o A ADVANCED DEFENSE SYSTEMS LTD,
2%} Fx| | :MobileDevice | | @ LGOILXIEREM ANKER R AT
* Lonsumer Elec.
SSER oMoty DESAY mmessn SV227 T2 @YD)
@ _ .
sUv8 < pass WAISN «iLisiN ACX

(Band Pass Filter)

WALSIN ALWAYS ARDUND YO




o

U

Opbortunity: 5G 212} EX}

[EH9): =4 QO

« 2009 ZTE &H S
2010 2HEEX GH S
2011 4G LTE & £23}
2016 215, 4G LTE A2

ooZ
=

]

2

=

t

HEHIZHE F& HiE F0|

* MLC (Coupler), MCP (Termination, Attenuator) O =

30,000 2017 NOKIA &K 5=
2018 5G QlI2f £} A
2019 HUAWEI 2| 52
+ 2020 3= 5G FXH771H T2,
25,000 COVID-19 0]+
+ 2021 Ericsson 24| S
COVID-19, ¥t H| $20|+F
- 2022 Q& 5G FIts ZA0f
20,000
15,000
10,000
5,000
0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

HIszZX|
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Opbortunity: 5G A X =7}

= I x
SMUEEE 2 oiE =0
[E+Q): #OHQl) * LTCC Powder OfZ

.« 20185G QI 2} £X} J4A]

« 202053 56 EX771H 4

« 2021 COVID-19, Bt=H| $£30|#

« 2022 Q1% 5G Fub4 Aoy
7,000

6,000
5,000
4,000
3,000
2,000

1,000

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022~
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Obbortunitv: REP A| &t =HCH

Safety Issue ;
.'!; m"""
< 12A 12~15A 15A < 30A <
H{E{2] RS AX Y Application®] F7| 9530512
2K} [X| B AN 33 ZSHIEC 62133-2, 20201 3¥) e
1483 ____——1 = H{E{Z] ES AKX A|EF 2
- (2018~2025, CAGR 26%)
~2 2HLIB Application' S22 1Y Kt 24
2018 2019 2020 2021 2022 2023 2024 2025
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Business Roadmanbp: REP

Mass
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Current Technical Steps

Business Roadman: MCP

BEAEHIA =2

Next Step Target Market

CMOS Se_nsor CHe . Sohs

Packaging P B

Substrate
Wi ‘!“
Multi-Cavity
Termination Printed Resistor,
M 7| o Ei
Attenuator Lead @M 7|= Flner_ PI.’0C68§ _ XA} el
- Printing, Via, Align
* New Process
- Side Termination LTCC Market Forecast
REP * SMT-Packaging US$ 1,970 M

(Resistor Embedded Resistor, - Multi-Cavity, Brazing , (er2167 Heizn
Embedded SMTEntry 7| &

Protector) . US$ 1,082 M

Brazing (2 1,190 &of@)  CAGR
12.7%
Foundry Cavity
Service HN=7|=
N

2018 2023

Global LTCC Ceramic Substrates Market 2023 Report
(Nov. 2018, Market Research Reports, Inc)




Biuysiness Roadman: Automotive

f MLC (Coupler) ] ( MLC (Coupler) ) [ MCP |
MCP (Termination) MCP (Termination) (Module/PKG)
Infotainment 5G ECU, ABS, TPS,

System (V2X) T/R Module
_ y, \ J \ Y,
[ Current [ Mid-term [ Long-term
e A e N e p
REP REP REP
Portable eCall M|}

Jump Starter (Emergency Call) H{E{2| 2= AX}

N Y, - Y, \ Y,
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QO MMEMN =

2019 2020 2021z A)
FEX 25,027 25,893 45,509
H| - Stk 25,492 29,804 30,185
Xk A 50,519 55,697 75,694
TESE 4,205 14,817 7,838
HRSFM 14,644 4,743 22,242
M A4 18,849 19,560 30,080
NS 3,519 3,608 3,820
Yoz 15,811 17,714 25,675
AExH (544) (259)
ooz 12,340 15,359 16,377
N 31,670 36,137 45,613

BEAEHIA =2
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2019 2020 2021 )
o= 20,965 23,849 25,215
O =217t 9,875 10,794 14,139
=50/« 11,090 13,055 11,075
ZhEHH| of2ka| B 8,249 8,983 9,222
Fo|9 2,840 4,072 1,853
AL+ 425 465 1,599
Felu| g 2,123 1,736 2,718
HAMXZEH =0 1,142 2,801 734
HelMH[& (=) 234 (1,155) (603)
g7l=0lY 908 3,956 1,337
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