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Companv Overview
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Brief Historv

2002 2007 2013 2017
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Stock Information

H| & (%)
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Core Technoloav
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Over 20 years’ LTCC Technologies

Printed Array Antenna

Materials - ' i -
4 bedded Couplers
EyEy L | e
» Excellent Performance . v

S E e - ! g )} Embedded MMICs, Mixers
« Outstanding Reliability ’ L
* Multifunction, Smaller Size

by Embedding Passives

and Integrating Actives

Source: Merrimac Industries

MCP

Ceramic Dielectric Loss 2 x 102 1x 103 20H] 22

> 12 inch < 12 inch CHHE3 7S 0.3W/mK 3.0W/mK 10H] 2%

350MPa nze 17ppm/°C 4ppm/°C Si dghd

< 200°C < 800°C 44} S 25kV/mm 25kV/mm




Business Overview

MEH #HF 23 7|2 7|8 LTCC &3, 0| SSHE X Mk PCB H|=

Clsg M=z B

N & ) - ABS TCU, ESC EPS 2 &
< HiE{ 2| ES AKX} a9 77 GHz 3= ©X| go|H 2&

- 2K ™X| PCM \w \ / « Sensor Packaging 7| &t
- H{E 2| ES AKXt
2K HX|

- CMOS MA T§7| % 7|2 /- .‘! « LED Packaging 7|

- Qaf/X|at/ A& A ) — « [oT Sensor Module
X-ray Detector "IRE, - HiE 2| 23 AX}t

MLC (Coupler 4t), = « JAHRF 20 B E

MCP (Termination 4}) « IoT Sensor Module
- 7R, A7), A2M = LTCC Powder - . HiE|g] B S AR}

- Multi-layer Ceramic PCB b f 2|O0|{(SAR) &4l R 5

&
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Products Information

RN2 Products

Coupler
Quadrifilar
Doherty Combiner
Delay Line

Applications

Customers

Termination
Attenuator

CMOS Sensor
Packaging 7| %t
F/S

5G & 4G

M-MIMO

Small Cells

ELECTRONICS HUAWEI

ZTEEF% NOIKIA  COMMSCOPE

REP
(Resistor
Embedded
Protector)

Material LTCC Powder

\
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X-ray * Dental/Surgical

Detectors * Animals
HI_OlAI_O.l * Industrial

X} XX * Mobile Device
2 _I,-_ = | « Consumer Elec.
HS39|2 « e-Mobility

RF BPF
(Band Pass Filter)

Ravence 9 RAFAELG_'P-D @o:)rscu

Z)|o|AHA ADVANCED IDEFENSE SYSTEMS LTI

- ®
Is —--- -
SCUDTE 11 (CS\izfak

W, B Technology with Spirit P UWEROAH

@ MAG.LAYERS Acx

Advanced Ceramic X




Opportunitv: 5G

FHSH IA7|8 &= iE =0

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

. 2009 ZTE /¥ &
+ 2010 2™ Xt O*Xﬂ s
. 2011 4G LTE &3}

. 2016 QI %, 4G LTE A o 23}
« 2017 NOKIA QN E2

« 2018 5G QI I} EX} J{A|
. 2019 HUAWEI 9i8| E2

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 ~
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20191 0|=

ZTE (3.7%) Samsung (9%) NOKIA (24%)
HUAWEI (31%) = Ericsson (30%) = 7|E} (2.3%)

FRASY HEH 228 MY RE018E HEY| 7IF)




Opportunity: REP & @ M =I[|

Safety Issue

9,530 &

HE{2| RS AKX} AR
(2018~2025, CAGR 26%)

*2 2HLIB Application® Z&7|HY x5 I

2023 2024 2025




Business Roadmap: REP

7 BE

1R
L) ¥

SH/REHAT Mini
(Xiaomi #}) Projector

Power Bank
(Anker #})

eyl )

Power Tool Portable
Jump Starter
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Business Roadmap: MCP

Current Technical Steps

-
CMOS Sensor

Packaging
Substrate

Next Step

Target Market

o) BCHS
R BRI

Termination
Attenuator

Printed Resistor,
Lead &M 7|=

Multi-Cavity

REP
(Resistor
Embedded
Protector)

Embedded Resistor,
SMT Entry 7| =

* Finer Process
- Printing, Via, Align
* New Process
- Side Termination
* SMT-Packaging
- Multi-Cavity, Brazing

-

Cavity
HN=7ls

Brazing

I:Iol-

LTCC Market Forecast

USs$ 1,082 M
(ef 1,190 HAR)

2018

CAGR

12.7%

US$ 1,970 M
(2F 2,167 Mg

2023

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

MLC (Coupler) ) f MLC (Coupler) ] f MCP |
MCP (Termination) MCP (Termination) (Module/PKG)
Infotainment 5G ECU, ABS, TPS,
System (V2X) T/R Module
. J . J N\
® [ ® >
[ Current [ Mid-term [ Long-term
o o ® >
8 0\ ( N\ 4 \
REP REP REP
Portable eCall 27|k}
Jump Starter (Emergency Call) HiE|2| RS A X}
N\ J \. J N\ _J
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K OF TH 2 XM =

2017 2018 2019Q1

S EX}A 17,332 14,359 15,962

H| S S XA 18,118 24,509 24,630
Ko = 35,450 38,868 40,592
S 3,269 3,327 4,248
H|SSEK| 10,748 13,428 12,283
B = 14,017 16,755 16,531
EF 3,165 3,165 3,249
U2 7,256 7,256 8,921
ojeldo2 11,012 11,692 11,891
e = 21,433 22,113 24,061
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2017 2018 2019Q1
TESLT 14,391 17,282 5,700
=27} 9,042 9,414 2,598
TESEX e 5,349 7,868 3,102
ZHEHH| Q2| H] 4,635 6,325 1.947
"oio|Ql 714 1,543 1,155
goig|ol 340 432 190
HoiQlH|& 422 1,092 837"
ol M| X}ZtM 20|92 632 883 508
HIMH[E(2) (145) (82) 56
£t7|20] 2 777 965 452
1) THEAZ(CB)B7HEA 67180t g
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16Q1  16Q2 16Q3  16Q4 17Q1  17Q2 17Q3 17Q4 18Q1 18Q2 18Q3 18Q4 19Q1

B MLC (Coupler 4f) B MCP (Termination, |2 7|Zt #}) O Materials [Tl
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