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Part1 Part 2 Part 3 Part 4 Part 5 w SAMSUNG
2 SEMCO Contacts

Oliver Kahle
Sales
Frankfurt
Oliver.Kahle@samsung.com
+49 162 295 5075

Responsibility Responsibility

Account Manager for Rutronik Team leader of Application Engineers in Europe, and your contact
window for technical, design-in and quality issues

Benjamin Blume
Application Engineering Team Leader
Frankfurt
benjamin.blume@samsung.com
+49 170 916 6898

Laura Careno
Application Engineering
Stuttgart
laura.careno@samsung.com
+49 170 91 66 887

Marcus Wierer
Vice President Sales & Marketing
Frankfurt
marcus.wierer@samsung.com
+49 6196 66 7240

Responsibility . Responsibility

Head of Sales & Marketing Europe Quiality Topics @ Rutronik and AE for S/P and direct customers
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~ Company Overview

SEMCO contributes to the advancement of the electronics industry

Foundation HQ Global Employees Revenue

1973 Suwon 16 st 36,000 $7.5B

Korea Q?taer;ufacturing [2020] [2020]

@ HQ (& Manufacturing)

oo C o 1
> o)
o 00 :
o © QO sales site
i

@
g i
e
O Philippines (O Manufacturing site

@ R&D ssite
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@ :ll.\g:%g-?wscmmcs
SEMCO PrOdUCtS [ Division ]

Component Solution Module Solution

= MLCC

= [nductor

= Camera Module
- Lens/Actuator
= Communication Module
- Sub-6 FEM/mmW Ant/Keyless

= Chip Resistor

® Tantalum Capacitor

Performance J} Creation

Differentiation

Substrate Solution

" BGA = FCBGA
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Paradigm Shifting to 4t" Industrial Revolution

°
Cin s ) ness) (T
94% 95%
85% 89% ’ ’ 77% 75% 81% ae%

4G
66% 57% 58% 67%
2011 38% 20 26
. o/o/o'
42% 42%
21% 32% 24% 19%

15%
1%
[ ] [ ) [ ] [ ]
Level 1('14) Level 2('18) Level 3('23) Level 4, 5(°30)
Hands/Eyes On Hands/Eyes Temp Off Hands/Eyes Off Hands/Minds Off
40M ADAS cars over Lvl 56M

FRRRRRRRRRRNNRENNT]
XEV Shipment
Al % BEV, PHEV, HEV + MHEV @ 26-5M

L L L
Early Stage. Al Big Data Market High-Perf. Al

15,7 16'5 17,5
11,9 12,3 13,1 14,0 14,8 .
9,1 10,7
= Cloud & Al Server 69 . E
Legacy 6,2 6,0 6,2 6,3 6,4 6,6 6,7 6,8
19 20 21 22 23 24 25 6
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Market Outlook

Part 3 Part 4 Part 5

SMP

| V-shaped recovery due to pent-up demand
-8% +5% +3%

1413 ™\ 1295 - 1.355 —= 1.400
m High end = 171 175 170
Mid Range 462 a2 442 468
Low End 457 422 432 453
19 20 21 92
* Flagship : $5007, H/E : $300~$499, M/E : $150~$299, L/E : $1494,
| Moving to Larger & Higher Resolution
48,9
453 46,5 478 -
Avg. Size(“) oO— — 00— —O—
+1% -3% 1%
223 225 219 - 216
Non UHD 104 95 82 73
mUHD 119 131 137 143
19 ’20 21 22
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-0.3%
1.3%
-4.5%

-0.2%

CAGR

\

\\J " QLEDTV

-1.0%
-10.9%
6.2%

CAGR

PC
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[Mil Unit]

| Low growth, High performance N/B

D/T

uN/B

+14% -1%
[0)
+14% —~ 344 T 341 8.7%
- 301
265 - 84 -3.4%
80
93
258 257 14.2%
172 221
'19 ’20 21 22 CAGR

2 " s ";;V
Auto g
| Global rebound, Y19 level expected in Y22
12%
-16% +2% *
89 6
~ 5 — 75 8 -1.5%
ICE 82 o . 65 7.2%
mxEV* . |, ] 39.7%
19 20 21 22 CAGR

* XEV includes Battery, Plug in Hybrid, Hybrid, Mild Hybrid and Fuel Cell
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(MLCC for Industrial & Network)



\ Product Proposal

SEMCO provides higher reliability MLCC for better performance

TN

ELECTRO-MECHANICS

CL 21 Y 105 K C F v P J E
(1) (3) (4) (5) (6) (7) (8) (9) (10) (11)
General Automotive
Reliability
Uit st Consumer High Level I AEC-Q200 AEC-Q200 + 5mm
(NN) (NW) (PN) (PJ)
Smartphone, TV, PC Server, Network
... STB, Game, DSC (Switch, Router) Automotive .
Application . Automotive
Example *! Consumer Power Industrial Power Heavy Industry s K P
(Lighting, Adapter) Test Equipment Solar PV
Wireless Modem Medical (Class 1~2)
P T |
Biased 40°C 95% RH “65°C90% RH " 85°C 85%RH % 85°C 85% RH
Humidity 1Vr, 500hr { 1Vr, 500hr \5 { 1Vr, 1000hr f 1Vr, 1000hr
g e L}%‘Msyul"
High temp Max temp, Max temp, Max temp, Max temp,
load test 1.0Vr,1000hr *21.5Vr, 1000hr *21.5Vr, 1000hr *21.5Vr, 1000hr
Board Flex 1mm *31mm 3mm 5mm

*1 Application Guide can be changed by customer test condition or agreement

*2. The part marked ‘derating’ is less than 150% of rated voltage in the durability and operational life test
*3 Perform 2mm bending outgoing test
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\ Pro

=» Smaller size, Higher Cap value with High Temperature for Faster Charging
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duct Proposal - EV Charger

Communication Block

Smaller size for Space Saving

Control Block

Small size with high Cap for Faster processor

Power Block

High Voltage for Power Converter

12
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[ Industrial MLCC ]

Size Rated 100nF | 220nF | 470nF 1uF
Volt
X7T
01005 25V @08
X7T
6.3V @0
0201
10V X7R
6.3V X7R
0402
25V X7R
Size Rated | 4500F 1uF 2.2uF 10uF
Volt
0805 100V X7R
100V X7R
1206
630V 10nF
630V 47nF
1210
1KV 224F
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Product Proposal - Base Station

== Industrial MLCC has higher reliability level than IT MLCC and competitors

v Base stations stand in severe environment.

SAMSUNG
ELECTRO-MECHANICS

[ Industrial MLCC ]

| ‘NW’ has higher reliability level than competitors

v Base station warranty is longer than 10 years.

. . . e SEMCO ‘M’Compan
- Require High Reliability MLCC N e
Reliability 'NW’ Seri PN’ Serl
Test Item « , . eries eries
N:\:oftle;;es (for (AEC ‘GRM’ Series
industrial) -Q200)
O, 0,
Biased 40°C95% 65°C90% 85°C85% 4|SHC19\ZA
Humidity RH 1Vr, 500hr RH 1Vr, 500hr ' RH 1Vr, 1000hr 500hr’
Outdoor DU
High temp Max temp, 1.0Vr, N,Ijx temp, N,L?X temp, Max temp,
load test 1000hr 1.5Vr, 1.5Vr, 1~1.5Vr,
. 1000hr 1000hr 1000hr
Installation
€© RU (Outdoor)
Board *2 1mm
Q DU (Indoor & Outdoor) Flex 1mm (2mm Test) 3mm 1mm

Indoor DU

. . . *1) Basically, Only the Rated 1.5Vr is lineup
Need ngh Re‘lablllty *2) Perform 2mm bending outgoing test
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~ Product Proposal - Base Station [ Small & High Capacitance |
= Small Size & High Capacitance MLCC to decrease mounting area on board

~ Demands of MLCC increase dramatically by 5G ~ Space Saving with Small & High
- Require Small & High Capacitance MLCC Capacitance MLCC

Complexity of
5G Circuit

| BASE STATION

High cap MLCC

| ] * Radio
i Unit

| . i Iy | ok 2 " R MLCC downsizing
/ 7 j T 5 - = [ PA Part]
/ el = s LR LU

S ) Efficiency of
PCB Design
\\ /1 =~~~ . o * 4T4R(4G) Radio Unit of A Company
2 ‘9!’1’1 ' * Digital
| Unit . ]
— - : | The adoption trend of MLCC downsized

Size(inch) 4G 5G(Sub-6G) 5G(mmWave)

4G 5G
0201 OWV 42%
MLCC 0402 56% 65% 32%
X355 6,0007~10,000 pcs/unit Ii 0
2,000 pcs/unit (mmWave ) (Sub 6GHz) 0603 23% | 9% 16%
0805 5% 9% 6%
1206 5% 1% 2%
MLCC _ 0 I ° °
3,000 pes/unit  Lokl/ » 5,000 pes/unit 1210 11% 7% | 3%

* Source : B Company Radio Unit Bom

CONFIDENTIAL 14



Part 1 Part 2

Part 3

Part 4 Part 5

NW Series Product Documents

TN
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Data

B

W FLECTRO MECHANICS Product Search ~ Component Library MLCC Power Inductor ~ Tantalum Chip Resistor FAQ
l v "—CC Basic Search Lineup Search Cross Reference
Part Number @ Status @ Use For @ Reliability Level @ Features @
rFy Y
D Al O Al All
[ Mass Production [J Automotive 3T(Low ESL)
[J NRND [ General High Level | 8T(Low ESL)
High Level ANSC-B(Low Acoustic)
- -
Capacitance Tolerance Rated Vdc TCC Size Code(inch/mm) L Size W Size T Size
_— rs a 0503/1209 a rs -~ s
R Match 7 All Ri 7 All ¥ All ¥ All M All
ange atc /] ange o 0603/1608 “ “ “
-20/+80% COG(-55 ~+125 0.2520.013mm 0.125+0.013mm 0.095+0.015mm
from ] ° ’ s ° ( : 080512012 ° . .
- & 0. 1pF [ X5R(-55 ~+85 4 0.30+0.03mm 4 0.20+0.02mm 4 0.0975+0.0125mm
. from  Jvde ( : 1206/3216
o e v +0.25pF - X6S(-55 ~ +105) , 0.4020.02mm 0.25+0.025mm 0.125+0.013mm
7 7 121003225 - -
Search Result
Matching Parts 448 / /Total Parts 2621 List Download ¥,
. Capa Rated Size Code L w T Spec/ Simu .
Part Number Status Buy Characteristics Features AT Tolerance Vde TCC (inch/mm) size size Size D e Inquiry
- Spec [
z
CLO3A474MQ3NNW Normal 470nF £0% | 63vdc | X5R  0201/0603 | 060:003mm | 030:003mm | 030003mm I hn Z
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\ Product Proposal — Solar Inverter

=* Highest industrial requirements

CONFIDENTIAL

Long lifetime >10 years
Highest load @ hottest day time
PN Series recommended

SAMSUNG
ELECTRO-MECHANICS

[ Industrial MLCC ]

DC > AC conversion Block

Control Block

Low Voltage High Caps

16

High Voltage & High Reliabilit

S NEHSHERTHE

diogt. . 0,8 0"a



\ Product Proposal — 48V Systems

w gfé\gggfw ECHANICS
[ High Voltage (100V1M) ]

== Demand increases for High Voltage MLCC of Power and Amplifier Blocks

~ The number of Power Amplifiers increases continuously
- Demand of High Voltage MLCC grows

| Power Block
Input Voltage : 48V

+48V
Vinput - 100V MLCC
[ 2 ]

g3 Surge Protection
- 1~2kV MLCC

GND_H

POWER

| PA Block

&

PA Voltage: 28/50V
- 50/100V MLCC

PA sower | 28V/50V

g a Increase RF Channel
g PMIC 8 0 ; iEl - 64T64R(5G)
4G(4TAR, 4Channel)
106 POWER
a AMP.

CONFIDENTIAL

Value

~ Surge Stress reduction with
High Voltage MLCC

(1~2kV)
| Location of Applying Surge Protection MLCC
E +48V
Vlnput
a \
GND_H \
1~2kV

~> MLCC is a better choice than Al-Cap.
0 8ov, 100uF

¥

Space Saving & Higher Reliability

1 100v, 2.2~10uF

-, =,
> >
1 51
-, =,
> >
1 51
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o - —Part : o o W gfx;gglfwecmmcs
\ Product Proposal — Crack Prevention [ Soft Termination |
== Soft-termination MLCC to Prevent Bending Crack

v, Mechanical and thermal risk appear ~ Higher Bending Strength compared to
in electronic device. Standard
v Crack prevention with the adoption of Soft-Term. | Structure of Soft Termination

Standard part Soft-Term part

Thermal stress
by reflow heat |

Released stress

by shield casing

Higher Bending Strength ( 1mm = 3mm )

CONFIDENTIAL 18
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rket - Demand and supply map outlook

SAMSUNG
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TN

1uF Below 1uF Above 10uF Above
1.0uF 2.21F 4.7uF 10uF 22F 47uF 100uF 220uF
0201
Zone 3
0402
Zone 1
0603
0805
Zone 4
1206
1210 Z?ne 2
Zone 1 Zone 2 Zone 3 Zone 4
Small size and High Cap Big si igh Cap Small size and Low Cap Big size and Low Cap
Demand Demand ™M1 Demand ™~ Demand T Demand Stable
by Space Constraint by Network, Industrial by Migration In by Migration Out
Supply only 3 Suppliers available conservative supply Enough suppliers EOL from some suppliers
SEMCO Technology Supply Technology Supply Technology Supply Technology Supply
'E Suppl Suppl
3 upply upply
g_ A Technology Supply Technology (el Technology Supply Technology (EOL)
(Vp]
Others Technology Supply Technology Supply Technology Supply Technology Supply

CONFIDENTIAL

SEMCO remains reliable MLCC partner across all zones
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e-up — NW Series

Part

5
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X7R | X7S | X7T

10% tolerance is standard

6.3V | 16V | 50V | 100V in focus

E3 is recommended

1]22]47

Size |Voltage| 1p | 10p | 22p | 47p [100p|220p[470p| 1n [2.2n|4.7n] 10n | 22n | 47n [100n|220n[470n] 1u |2.2u]4.7u] 10u | 22u | 47u [100u]Voltage| size
630V H 630V
100V 100V

1210"[ 50V == Industrial MLCC 50V _|1210"
25V 25V
6.3V [Xx75] 6.3v
630V 630V
100v 65°C/90% RH, 1Vr, 500hr X7R h 2022 100v

1206" > SV 14506
16V 2023 16V
6.3V 1mm bending guarantee 2023|2023| 6.3v
av | av
100V X7R 2023 2023 100V
50V 50V

0805"| 25V 2022|2022 25v | 0805"
16V 2023 16V
6.3V 2024 6.3V
100V 100V
50V X7R 50V

0603"| 25V 2022 25v | 0603"
16V 2022|2022 16V
10V 20222022 10V
50V 50V

0402" |—22Y 25V 040"
16V 2023 16V
6.3V 6.3V
50V 2022 50V

0201" |—22Y . 25V 5201
16V 16V
6.3V H 2021 6.3V

Size |Voltage| 1p | 10p | 22p | 47p |100p|220p (470p| 1n | 2.2n|4.7n| 10n | 22n | 47n {100n [220n|470n| 1u |2.2u|4.7u| 10u | 22u | 47u |100u|Voltage| Size

CONFIDENTIAL
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CoG
5% tolerance is standard
50V & 100V are most used
E6 is recommended

1]1.5]2.2]33]4.7]6.8

J

R&D

Smaller / Higher V
available

NRND

* Schedules can be changed according to customer request and subject to change without prior notice.
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e-up — PN Series

Part 5

TN

Size |Voltage | <10p [<100p| 100p [ 220p [ 470p | 1n [2.2n [ 4.7n | 10n [ 22n | 47n | 100n | 220n [ 470n | 1p 220y | Voltage
100V 100V
. L4 L3 L]

= == Automotive & Industrial High Power =

1210"
16V ( C0G ) [ X7R | X7 | X7T A 16V
6.3V 6.3V
4V * 5% tolerance is standard * 10% tolerance is standard 123 4V
100v 50V & 100V are most used © 6.3V | 16V | 50V | 100V in focus 100v
50V 50V
25V ° E6isrecommended ° E3isrecommended 25V
1206"| 16V 1]15]22]33|47]68 1122147 16V
10V b g ~ o 10V
6.3V 3mm bending guarantee 6.3V
4V 4V
100V 100V
50V 50V
0805"| 25V 25V
16V 16V
6.3V '22 6.3V
100V 100V
50V 50V
. 25V 25V
0603 16V 16V
10V 10V
6.3V 6.3V
100V 100V
50V 50V
" 25V 25V
0402 16V '22 16V
10V 10V
6.3V '22 6.3V
25V 25V
0201"| 16V 16V
6.3V 6.3V
Size |Voltage| <10p | 47p | 100p | 220p | 470p 100n | 220n | 470n | 1u | 2.2u | 4.7u | 10u | 22u | 47w | 100w | 220u | Voltage

CONFIDENTIAL
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R&D

Smaller / Higher V
available

NRND

* Schedules can be changed according to customer request and subject to change without prior notice.
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\ High Voltage Automotive & Industrial High Power 3mm bending guarantee

F Develo
. pment Stage
ngh VOItage X7R Roadmap Development Plan AEC-Q200 Mass Product
LxW Rated Voltage Capacitance (nF)
Size (mm) (v) 1 1.5 2.2 3.3 a.7 10 15 22 33 47 100 150 220 330 470 1000
0805 inch
(2012) 250
250
1206 inch
(3216) 630
1kv
250
1210 inch
(3225) 630
1kv
. Development Stage
ngh VOItage coG Roadmap Development Plan AEC-Q200 Mass Product
LxW Rated Voltage Capacitance (pF) Capacitance (nF)
Size (mm) V) 10 22 47 100 220 470 1 15 2.2 33 4.7 6.8 10 15 22 33
0805 inch 250 Al
(2012) 630 2023
250
1206 inch
(3216) 630 2022
1kv
1210 inch 630 2022
(3225) 1kv 2022 2023

CONFIDENTIAL 22 * Schedules can be changed according to customer request and subject to change without prior notice.
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THANK YOU
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