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ELECTRO-MECHANICS
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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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SEMCO PrOdUCtS [ Division ]

Optics & Communication

Component Solution Solution
= MLCC = Camera Module
= Inductor - Lens/Actuator

= Communication Module
- Sub-6 FEM/mmW Ant/Keyless

= Chip Resistor
= Tantalum Capacitor

Performance Creation

Differentiation

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

°
Cin s ) ness) (T
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2011 38% 20 26
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42% 42%
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15%
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[ ] [ ) [ ] [ ]
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



Part 1 Part 2 Part 3 Part 4 Part 5

Automotive Snapshot - Megatrends

SAMSUNG
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ACU ADAS Sensors
(Autonomous Control Unit)

ADAS LV 2~4 penetration ratio

35% 37%
31% 33%

29%
23% 26%
Source : IHS Jul. 2020
Inverter EV _—
. : Electrification
(Main Motor Driver) CAGR
4(_\ 21’-26’
D

- - o 96 99 101

0 xev 75 14 20 25 30 35 40
e 9 22.9%

- 71

[Mil Unit] 65 69 69 66 64 61 2.3%

20’ 21 22 23 24 25’ 26
* EVincludes, Battery, Plug in Hybrid, Hybrid and Fuel Cell
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[ ] ) ° O @ 26&%#3—?“ECHANICS
ctrification Snapshot - Main Inverter

X7* Normal(Epoxy) Soft Termination

ESD Strengthen
PN Series ‘ *P] Series ‘ PE Series e
LV Battery :
i DClink WV Battery C0G Normal Fail Safe/Soft Term.
Capacitor ~|I|F . .
! PN Series ‘ XP] Series ‘
LV Power 1
I Supply I Isolation { k
| : |
Isolated 3
User Gate Driver § I
4+—>p | Interface & |4—p Mcu —_— — 1 Y M
Communication ﬂb i ﬁ < '\ 2020
T i N
1 | 1 i j I
Power L ; Controller board — top view |
Supply IGBT Module
i
IR
perat N
. IGBT module & PCB — top view }-—
Sense & < Phase Current / Voltage
Monitor Resolver / Temperature

DC-Link capacitor (at back) I

BOM characteristics | New MLCC content per vehicle

v" Up 1000 Automotive grade MLCC required

Source: UBS VW iD3 teardown

v’ Voltages 16V~100V and higher | Cases sizes 0603~1210i | Capacitance 1pF~22uF
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Part 2

\ Case SttE

== Stabilize the power line of 12V / PMIC blocks = Total capacitance per set 4

Part 3

Part 4

| Inverter Simplified Block Diagram

Vehicle
Network

Part 5

Comm.
Transceiver

HV Bat.

SAMSUNG
ELECTRO-MECHANICS

TN

[ Motor Inverter ]

DC-Link
Capacitor

|
Isolation \ :
o o O PMIC o o O MCU Gate Driver _E‘] m] m]
I I — L ¢—M—p—M—
i o | o mc - B[E = 4 9
| ]
— —— —_ I
: Isolation
Option ; ; Power Supply
IGBT Module
* Notice : Each company may have different circuit designs
Item No VApply [V] PN Temp C [uF] VRating Size [Inch] Remark
12 CL21B104KCFXPJ X7R 0.1 100 Fail Safe/Soft Term.
CL32Y475KCIVPJ CL31Y225KCHVPJ X7S 47/2.2 100 / 100 1210/ 1206 High-C, Soft Term.
12
CL31Y106KBKVPJ CL21Y475KBKVPJ X7S 10/4.7 50/ 50 1206 / 0805 High-C, Soft Term.
MLCC
<5 CL32Y476MPVVPN CL10Y225KP8VPN X7S 47 /2.2 10/ 10 1210 / 0603 High-C, Soft Term.
CL32Y226KAVVPN CL21Y475KABVPN X7S 22/4.7 25/25 1210 / 0805 High-C, Soft Term.
10~15
CL31Y106KBKVPJ CL21Y475KBKVPJ X7S 10/4.7 50/50 1206 / 0805 High-C, Soft Term.
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\ ADAS Snapshot Autonomous Control Units

Soft Termination ESD Strengthen

X7* Normal(Epoxy)

Fail Safe/Soft Term.

Lqm:r_, ‘ Low Voltage C0G Normal
1—» Deserislizer |4— Camers XP] Series a
SN ey .
i =

LPDDR
Figure 96: ICAS1 ADAS computer, supplied by Continental

fru —> St I Top VIEW BOTTOM VIEW

A +I Audio Codec HI ABAP ]H Budia

1
i

i N i A FLASH
mmq—pq—r My | Ethernet
Switch
L. - e -
Flexray CAN/LIN/UART Ethernet
*ACCILIDAR
o Dual-core ADAS microcontroller ° Can-Bus
Q Transistor o Ethernet interface
o Further Pre-pracessors
° Exemplary: Thermal paste (for cooling of the microcontrollers)
BOM characteristi High computin r
characteristics Igh computing powe Source: P3, UBS Evidence Lab

v’ Fail-Safe requirements to address mission critical applications
v’ Cases sizes 0603~1210i | Higher Capacitance ~47uF | Voltages 4V~50V
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\ Pro

=» Smaller size, Higher Cap value with High Temperature for Faster Charging

CONFIDENTIAL

Part 1 Part 2 Part 3 Part 4 Part 5

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

13
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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 22mF
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Part 4 Part 5

duct Proposal

SEMCO provides higher reliability MLCC for better performance

SAMSUNG
ELECTRO-MECHANICS

CL 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)
5;“’ m"“‘“’"\:_‘\ fﬂ'ﬁwjhw-&'
Biased 40°C 95% RH “65°C 90% 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

CONFIDENTIAL
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\ Footprint in Automotive MLCC Technology

[ Extension of MLCC Manufacturing Capacity

0402i

4 Investment in Technology and Innovation
(1005m)

0603i

N SEMCO
( m) Commodity Fine Powder Technology ] Samsung
0805i Products With Vertical Integration Biased humidity Automotive
(2012m) 85°C 85%RH Standard
. >1000hr Automotive
1210i
(3225m) Board flex Ag-Migration
l l >3 & >5mm No Ag used
7 Suppliers 4 Suppliers -
70% of New Designs
Industry Wide
ESD High temp. load
0.5~25kV 1.x* Vr 1000hr
[4 High Capacitance and Reliability for leading Technologies
P _:Elr.q-
Jq"'-r% Learn more! Mechanical shock Temp. cycling
E Lng >1.5 kgf >1,000 Cycles

Thermal shock
>300 Cycles
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\ Product Proposal

SAMSUNG
ELECTRO-MECHANICS

[ Fail-Safety | Open/Series ]

== Fail-safe function with Flex Termination, Open & Series Structure design

~ Design of Circuit Protection against MLCC
Crack = Need to High Reliability of Automotive

| Cause of Damage in MLCC

[ PCB Thermal Expansion ] [ Screw Around ]

=V, S

' 4 \ -

[ Vibration / Moisture ] [ Battery’s Voltage Line ]

40

B=

CONFIDENTIAL

Value

~ Fail-safe function with open & series structure

9

T Conventional MLCCs has Short
.......... L - in Active Area When internal
— - Crack Occurs

[ General]

s Q; oo IL\(_
[ Open Mode ] [ Series Structure ]

When MLCC Internal Cracks occur,
the Active Area is not short

Securing High Reliability with
Short Prevention Design Structure

17



Part 1 Part 2 Part3 Part 4 D w gfz'\(";gg'.?wecHANlcs
~ Product Proposal [ ESD Protection MLCC ]
=* Reduce Circuit Damage by applying ESD Protection MLCC

~ ESD risk increases Increase of Electronic ~> Reduce Circuit Damage compared to General

Part Ratio of Automotive
| Location of Applying ESD Protection MLCC

& &

Event Data

Driver Active
Night Vision Alertness Recorder Cabin Noise Cabin Entertai t
Monitoring ) . Suppression Environment " Zr ;l:’r:en . . Ic
) . Auto-[?lmmlng Controls g4
Windshield Mirror ° e °°
Wiper Control H[;:dl':p Accident Battery . . . .
play Recorder Interior Voice/Data Management
Lighting Communications DSRC
Instrument Lane . . ESD . .

Engine
6 Cluster / Correction

Airbag Control
Deployment = General |
i Hlectronic Sl Connect Robust Connect
Toll Collection MLCC .

Adaptive Front
Lighting

Digital Turn Signals

Adaptive Cruise Navigation

Control em . .
W ~, ESD Protection MLCC Rating
Braking ecurity System

Active Exhaust

| Higher ESD Characteristics than General MLCC

Power Steering . .
Antilock Active Suspension

Electronic N ~' -
Electronic Throttle dle o8Pl Transmission Stability Braking Hill-Hold by 1.5 2 times
Control Stop/Start Control Control Control
Active Remote
Electronic Vibration Keyless Seat Position ;i Regenerative H
valve Control - EnErY Control e Braking Test Method Product Capacitance(nF)
Timing Lane Tire
Cylinder Blind spot Departure pressure 2.2 4.7 10
De-activation Detection Warning ) Monitoring
Active
Yaw
General - 10kV 15kV

Control SEMCO Model

150pF,330Q ESD Protection MLCC 20kV 20kv 22kV

Need to Improve ESD due to increased ECUs * Guaranteed IEC 61000-4-2 Standard

CONFIDENTIAL 18
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<EEIT® o mechanics
SEMCO Automotive MLCC Part Number

CL 31 B 224 K H 8 w P N (@
Series Size Diel. Cap. Tol. Volt. Thick. Design Product Grade Packaging
03=0201" C=C0G 2 B=+0.1pF R=4V 5=0.5mm Please see below
05=0406" B=X7R significant C=10.25pF Q=6.3V 8=0.8mm C=Cardboard,
10=0603" Y=X7S digits D=%0.5pF (=i C=0.85mm Tape, 7"Reel
21=0805" Z=X7T + F=+1pF o P=1.15mm D=Cardboard,
31=1206" E=X8L number or £1% ’:zzz F=1.25mm Tape, 13"Reel
32=1210" G=X8G of zeros G=12% 0 H=1.6mm E=Embossed
use “R” 1=%5% E=250V 1=2.0mm Type, 7" Reel
denotes K=%10% H=630V J=2.5mm F=Embossed
decimal M=%20% I=1KV Type, 13"Reel
point J=2KV

Design Product Grade

Internal Outer Termination P = Automotive Qualified N = Normal

. Metal-Epoxy Based on AEC-Q200
Design C (Based on Q ) _ .

g u Cu Ag J = 5mm bending Strength
Normal 1 Vv E = ESD Protection
Open w 5
Series X
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Part 2

Part3

Part 4

Part 5

TN

Line-up

Size | Voltage | <10p [<100p] 100p [ 220p [ 470p | 1n [ 2.2n | 4.7n | 10n | 22n | 47n | 100n | 220n [ 470n | 1p 220u | Voltage
100V 100V
= == Automotive =

1210"
16V 16V
6.3V ( C0G ) ( X7R | X7S | X7T 6.3V
108% * 5% tolerance is standard * 10% tolerance is standard 23 108%
50V * 50V & 100V are most used ° 6.3V |16V | 50V | 100V in focus 50V
25V * E6isrecommended * E3isrecommended 25V
1206" 16V 16V
10V ( 1115]22]33]47]68 ) 1122147 ) 10V
6.3V 6.3V
4V 4V
ooV *: ooV
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.



\ High Voltage Automotive Roadmap 2021.Q4

SAMSUNG b Targeted Applications
ELECTRO-MECHANICS MP Ready
Rated Capacitance / nF
Size /inch | Voltage
(V) 1 2.2 4.7 10 22 47 100 220
250
1206" 630
1000
630
1210" | .
1000 | HV-wiring
Examples .
. T
- b — Packing density: 1.11 parts/cm? | .
| Resistor

= Inverter converter PCBA — top view
£, \

Controller board — top view

Large MLCCY capacitors

9.0cm

Diode

‘ DC-Link capacitor — top view

IGBT module & PCB — top view }7

SiC MOSFETs (24x) — top view '

} Transistor — Matsushita

DC-Link capacitor (at back) I
29.7 cm

Source: UBS
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\ Let us build our future mobility together

Great Components
for
Superb Driving
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