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\ Product Proposal [ Automotive MLCC ]
= Automotive MLCC has Higher reliability level than IT MLCC

v Material & structure for high temp. and voltage v Higher reliability level than General grade
v, Robust design for the moisture & vibration O General grade [ Automotive grade(AEC-Q200)
. ESD Humidity
resistance (kV) Bias (Hr)

oy . 125 1000
¥ Additional customer’s requirements

Solderability # of Sample HTS

[ Consumer (IT) ] [ Automotive grade ] %) wiBias (pes)
3 years Life cycle More than 15 years
””””””””””””””” - ~ Terminal
Strenlgth CTCI
-55 ~ 105°C Temp. -55 ~ 150°C (N) (Cycle)
0201~0603i Size 0201~1210i
Bendin :
fmn | Strengtﬁ ] 2~5mm 1 Mesc:‘:::(cal Vitz:_lazt;on
”””””””””””””””””” p L ()
Compatibility Design Safety, * ESD : Electro Static Discharge
with IT Trend Target Reliability * TC : Temperature Cycle

*HTOL : High Temperature Operating Life
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\ Product Proposal

=* High Capacitance MLCC for EV & ADAS/AD

v Electrification Trend — ECU 1
v High performance ADAS/AD

| ECU Shipment | Power Consumption
(ADAS) (Autonomous Driving)
ECU
/Mset //
[Year] [Process Nodes]
'20 '25 30 40nm 28nm 7nm

* Source : M Company

( Need more space ) ( Need Higher Capacitance )

( Need to Overcome space insufficiency issue )
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[ High Capacitance MLCC ]

v, Space Saving with High Capacitance MLCC

| ECU Block Diagram

DC Voltage

(Battery, Processor

DC-DC)

(SoC, MCU)

| Advantage of High Capacitance MLCC

16V, 4.7~1004F
© 50100V, 1~47yF 1 @ 16v| uF1

r \B\ A
. x‘é y

( Slim & Low ESR ) ( Space Saving )
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\ Product Proposal [ High Voltage MLCC |
= High Voltage MLCC Demand Increases Due to HV System

_ Needs Value

v Increased HV systems in XEV compared to ICE v, Stress reduction & High Voltage Sensing

I

v, SiC Power Semiconductor Adoption

| HV System Voltage Change

8oov

o VOUT
360V 360V . Q — h—
Switch == Snubber
48V T
(o]
Spike
MHEV HEV PHEV EV EV~ ] Noise| _ ]
v Space Saving & Reduce High Frequency Noise
| SiC Power Semiconductor
sic p sic [ Switching } [ Total
Electric Field i 1C Power i
High Voltage (MV/cm) m—SiC Semiconductor L) Capacitance|
=== GaN — High — Replace Film-Cap &
Frequency Noise Reduce High Freq. Noise
Thermal .
Energy Gap Condeur::rt‘ii:lity High Voltage
(eV) (W/cm, °C) High Temp.

High Frequency

e
Switching Application - 5 630V1
. . . req. x z — MLCC
EIectro;l Velocity Melting Poomt Reduce Module Size Capacitance x 1/2 Small Film Capacitor
(x107 CM/s) (x1,000 °C) g . .
: Power Density 1 Large Film Capacitor + MLCC
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\ Product Proposal [ Soft Termination ]
== Soft Termination MLCC to Prevent Bending Crack

_ Needs Value

v, MLCC Crack Occurred in Various Environment ~, Higher Bending Strength compared to

— Need to Solution for Stress-Absorption Standard

| C f Bendina Crack | Structure of Soft Termination
ause of Bending Crac

Standard part y Soft-Term part
Usage Environment Vignujacturng '
[ Vibration] [ Manufacturing ]

Higher Bending Strength ( 2mm - 5mm )

CONFIDENTIAL 5



\ ;

roduct Proposal

ELECTRO-MECHANICS

[ Fail-Safety | Open/Series ]
== Fail-safe function with a open and series structure design

Value

v Design of Circuit Protection against MLCC

v Fail-safe function with open & series structure
Crack = Need to High Reliability of Automotive ®
= ,
; Y Conventional MLCCs has Short
| Cause of Damage in MLCC seennend {;\‘.\ W in Active Area When internal
N rd
[ PCB Thermal Expansion ] [ Screw Around ] : = Crack Occurs

[ General ]
=, .= - Y-
/7 N\ —

W =
[ Vibration / Moisture ] [ Battery’s Voltage Line ] [ Open Mode ] [ Series Structure ]
&& ‘ When MLCC Internal Cracks occur,
ﬁ : ——— the Active Area is not short

.
...............................

Securing High Reliability with

Short Prevention Design Structure
CONFIDENTIAL



\ Plaluct Proposal

= Reduce Circuit Damage by applying ESD Protection MLCC

v, ESD risk increases Increase of Electronic
Part Ratio of Automotive

Driver EF\{/ent Zata Active
" . ecorder . ;
Night Vision Alertness Cabin Noise Cabi )
Monitoring Suppression Envi:mlr:;em Entgrta:nment
Auto-Dimming Control ystem
Windshield Head-U Mirror ontrols
Wiper Control D Accident ) Battery
play Recorder Interior Voice/Data Management
Lighting Communications DSRC
. Instrument Lane
. Engine 3
Airbag Control Cluster / Correction
Deployment Parental
Controls Electronic
Toll Collection
Adaptive Front
Lighting
Digital Turn Signals
Adaptive Cruise Navigation
Control ) System
Automatic
Braking Security System
Active Exhaust
Electronic

Power Steering

Electronic Throttle
Control

Electronic
Valve
Timing

Noise Suppression

oBDI Electronic lE\;ntllgck Active Suspension
Idle Transmission Stability raking Hill-Hold
Stop/Start Control Control Control
Active ~ Remote
Vibration Keyless Seat Position Parking Regenerative
Control Entry Control System ) Braking
Lane Tire
Cylinder Blindspot ~ Departure F're_ssu_re
De-activation Detection Warning Monitoring
Active
Yaw
Control

Need to Improve ESD due to increased ECUs
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[ ESD Protection MLCC ]

Value

v Reduce Circuit Damage compared to General

| Location of Applying ESD Protection MLCC

. | ESD
enera § | / Robust
MLCC Connect MLGO

<, ESD Protection MLCC Rating

Connect
]

| Higher ESD Characteristics than General MLCC
by 1.5~2 times

Capacitance(nF)
Test Method Product
2.2 4.7 10
SEMCO Mode1 General - 10kV 15kV
150pF,330Q | ESD Protection
MLCC 20kV 20kV 22kV

* Guaranteed IEC 61000-4-2 Standard



\ Product Proposal
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[ Molded Frame Capacitor | MFC ]

= Improve Crack and Acoustic Noise by EMC Molding and Improved Metal Terminal

v, Issue Mechanical and Thermal Stress

v, Acoustic Noise Issue due to MLCC'’s
Characteristics

Noise

Board Deflection Cracks Solder Cracks

D Cracks from mechanical stress to boards

B Noise from vibration of the capacitors are design issue

CONFIDENTIAL

Value

v, Crack, A/Noise better than General MLCC

v, Low ESR compared to Competitors

| Stress Reduction (Mechanical/Thermal)

I cuframe Mechanical Stress absorption
Ag Epoxy by elasticity of Metal Frame
o BaTiO,

Thermal Stress absorption
by Securing a Gap Between
MLCC-Solders

— Epoxy Molding Compound

| Lower ESR (Comparing frame MLCC ESR)

1 —  SEMCO 3225 frame MLCC
——  T1it 3225 frame MLCC

Improved ESR
by applying CU-Frame

0.1
s \4 //—\=  with High Electric
0 ~7 Conductivity
0.001
0.0001 - SEMCO : CU-Frame
0.00 0.01 0.10  1.00 10.00 100.00 J Competitor: Ni-Frame

Frequency [MHz]



\ Part 1 w ELECTRO-MECHANICS
Case Study i

[ Overview | PCU ]

" Power Control Unit

¥ Function : Device for supplying energy to the driving motor of a vehicle
v, Trends : High Power, High Efficiency — Application of resonant circuit and WBG power semiconductors

[PCU]

=) ®I_rfv_elrfef : - |

- = =l
e | e

Isolation Gate Driver I I

Signalt TLVPower

-Link ® VCu

Cap

LERE signal | Lvpower @ LDC I
Primary }Hg Secondary

‘ (DC—AC) (AC—DC) m
HV Battery LV Battery

* Notice : Each company may have different block diagram

1 DC-Link 2 Inverter (Driver) LDC (Low Voltage dc/dc Con)

A A

* High-CV » High-Capacitance » High-Capacitance » High-Capacitance
(Limited to SiC) » Fail-Safe + ESD Strengthen + Fail-Safe
+ Soft-Termination » Soft-Termination + Soft-termination

High-Voltage
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\ _— T o coumes
Case StUdy [ Motor Inverter ]
== Stabilize the power line of 12V / PMIC blocks - High-Capacitance MLCCs

| Inverter Simplified Block Diagram
400 / 800V

DC-Link
HV Battery Capacitor
Comm. IIF Vehicle
Transceiver Network
LV Batter ey PMIC L~ MCU Isolation
! Gate Driver

I 1 1
I 1 1 1
B PMIC m T - T_PMe H 1 1015V "\ GBT Module
P i 1
= B =
* Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
12 21B104KCFXPJ 10B104KC8VPJ X7R 0.1 100 0805/0603 Fail-Safe
19 32Y106KBJVPJ 31Y106KBKVPJ X7S 10 50 1210/1206
32Y106KBJ4PN 31Y106KBKVPN X7S 10 50 1210/1206
MLCC 2 10~15 32Y106KBJVPJ 31Y106KBKVPJ X7S 10 50 1210/1206
32Y106KBJ4PN 31Y106KBKVPN X7S8 10 50 1210/1206
3 31B226KPKVPJ - X7R 22 10 1206
= 32Y476MPVVPN = 31B226KPKVPN = X7S/X7R 47/22 10 1210/1206
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Part 1

\ Case Study

= Apply CL31B103KHHVPN to HV Bat. input due to EMI attenuation

| Low Voltage DC/DC Converter Simplified Block Diagram

400/ 800V

IR

SAMSUNG
ELECTRO-MECHANICS

[ Low Voltage DC/DC Converter ]

% THE —
T }nH T }* ﬁ | [ 71 s
T T | | L l
T T E‘] ”
L olation Gate Driver
12V ' ~5V
PMIC é"é Mcu ﬁ"w‘— PMIC J_
I 1 Isolation T 10~15V 1 1 1
L L Power Supply i L L L
0 8 a (3 a
* Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
12 21B104KCFXPJ 10B104KC8VPJ X7R 0.1 100 0805/0603 Fail-Safe
1 32Y106KBJVPJ 31Y106KBKVPJ X7S 10 50 1210/1206
32Y106KBJ4PN 31Y106KBKVPN X7S 10 50 1210/1206
MLCC 10-15 32Y106KBJVPJ 31Y106KBKVPJ X7S 10 50 1210/1206
32Y106KBJ4PN 31Y106KBKVPN X7S 10 50 1210/1206
31B226KPKVPJ - X7R 22 10 1206
8 = 32Y476MPVVPN = 31B226KPKVPN = X7S/X7R 47/22 10 1210/1206

CONFIDENTIAL
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Case Stu dy [ Overview | OBC ]

== On Board Charger
¥, Function : Built-in system to charge a high voltage battery from AC power outside the car
v, Trends : Reduce charging time (High Power, High Efficiency), Bi-directional charging (Vehicle To Grid)

, ® AC Filter @ PFC & DC/DC

ﬂ » AC Filter I » PFC ‘ e » @
Converter

AC Input HV Battery

85~265Vac 360vdc

Isolation Isolation
Gate Driver Gate Driver

v Isolation
EA  Power Supply

® Control . ‘

. [ PFC : PWM
1 Control E Control
3 Low Voltage Power I

23

DRV

y
=

LV Battery
* Notice : Each company may have different block diagram
+ High-Voltage * High-Capacitance » High-Capacitance
« Safety Standard Certification + Fail-Safe + ESD Strengthen
» Soft-termination » Soft-termination

» High-Voltage
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Part 1

\ Case Study

== Stabilize the power line of 12V / PMIC blocks - High-Capacitance MLCCs
| OBC Simplified Block Diagram

IR

SAMSUNG
ELECTRO-MECHANICS

[ On Board Charger ]

PFC

Block ook [ ss-265vac
Comm. I/F Vehicle
Transceiver Network
12V l =
= = . 8 - o
L] 181 i
A ~5Vv
2] . PMIC B PMIC [l 10~15V
I | - 1 1
Option Isolation
b l l Power Supply ;L
(2
* Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
(1 ] 12 21B104KCFXPJ 10B104KC8VPJ X7R 0.1 100 0805/0603 Fail-Safe
B 12 32Y106KBJVPJ 31Y106KBKVPJ X7S 10 50 1210/1206
32Y106KBJ4PN 31Y106KBKVPN X7S 10 50 1210/1206
MLCC (3] <5 31B226KPKVPJ - X7R 22 10 1206
32Y476MPVVPN = 31B226KPKVPN = X7S/X7R 47/22 10 1210/1206

CONFIDENTIAL
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\ Case Study

= Battery Management System

Phinsunsg
[ Overview | BMS ]

¥, Function : Monitor and control battery temperature and voltage of each cell

v, Trends : Mileage expansion (High Capacity, High Voltage)

HV Battery (+)
@ BMM @® BSM
r ) e M)
Cell | Cell PMIC § Protection HV Battery
Module Balancing & Lo“ l
#N Monitoring = MCU CAN
\ J HV
°
.
.

Cell

ig Balancing,

Monitoring

> > |‘CAN‘
<4 <) [ ter)

Isolator

°
°
°
MCU
(Slave)

|ﬁ
—> I"leY
c

_—

PMIC

HV Battery (-)

%'

SAMSUNG
ELECTRO-MECHANICS

%

Vehicle Network|

9

LV Battery

* Notice : Each company may have different block diagram

1 BSM (Battery System Manager) 2 BMM (Battery Module Manager)

» High-Capacitance » High-Capacitance
» Fail-Safe e Fail-Safe
» Soft-termination » Soft-termination

+ High-Voltage
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Part 1

\ Case Study

= Apply CL31B103KHHVPN to HV Bat. sensing due to EMI attenuation

| BMS Simplified Block Diagram

SAMSUNG
ELECTRO-MECHANICS

IR

[ Battery Management System ]

... Module Manager System Manager .
Cell Voltage/Temp. Monitoring | | McCuU - Comm.
| Cell Balancing (Slave) <H=<F Transceiver
: ~ ~ MCU Comm. I/F Vehicle
J_ J_ LDO l _L (Master) Transceiver | Network
™ " 91 1®
""""""""""’"ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ ,,,, Isolation detection | 400/ 800V
LV Battery PMIC  |—""™ }§ [:3
1ilma @ B = lpg |
: I I I HV Sensing ;|; :
* Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
12 21B104KCFXPJ 10B104KC8VPJ X7R 0.1 100 0805/0603 Fail-Safe
g 12 32Y106KBJVPJ 31Y106KBKVPJ X7S 10 50 1210/1206
MLCC 32Y106KBJ4PN 31Y106KBKVPN X7S 10 50 1210/1206
B <5 31B226KPKVPJ - X7R 22 10 1206
32Y476MPVVPN 31B226KPKVPN | X7S/X7R 47/22 10 1210/1206
m 400 31B103KHHVPN 31B332KIHVPN X7R 0.01/0.0033 630/1000 1206
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Case Stu dy [ Overview | SCC(Radar) ]

== Smart Cruise Control (Radar)

¥, Function : System to adjust a vehicle speed and to maintain a safe distance from vehicles ahead by radar
v, Trends : 24GHz(Short Range) — 24GHz, 77GHz (Long Range, Antenna size smaller)

[ Radar ]

@ Tx, Rx data process @ RF Block

( )

% I/F Communication Wave form Transmitter
I MEU I" Generator (Ml (77GH:) |mmigl '»»
_ Receiver #1
> ADC #1 < (77GHz2)

. Receiver #2
> BERCH | (77GHz)

\

®
f , LV Power
] Targets

LV Battery

VVVVVVVVVVVVY

* Notice : Each company may have different block diagram
1 Tx, Rx Data Processing 2 RF Block 3 Low-Voltage Power

» High-Capacitance » High-Capacitance » High-Capacitance
+ ESD Strengthen + Soft-termination + Fail-Safe
» Soft-termination * Low-ESL » Soft-termination

CONFIDENTIAL 16



Part 1

\ Case Study

== Stabilize the power line of 12V / PMIC blocks - High-Capacitance MLCCs
| SCC Simplified Block Diagram

SAMSUNG
ELECTRO-MECHANICS

IR

[ Smart Cruise Control ]

LV Batter PMIC Mcu Comm. | " Nl
Ta 1 Ta | e e e
- S| [msr] (o))}
E Reflected :
aocm [ Mo | >
1 a : Reflected :
I L e Bl S >
* Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
12 21B104KCFXPJ 10B104KC8VPJ X7R 0.1 100 0805/0603 Fail-Safe
= 12 32Y106KBJVPJ 31Y106KBKVPJ X7S 10 50 1210/1206
MLCC 32Y106KBJ4PN 31Y106KBKVPN X7S 10 50 1210/1206
B s 31B226KPKVPJ - X7R 22 10 1206
32Y476MPVVPN = 31B226KPKVPN = X7S/X7R 47/22 10 1210/1206

CONFIDENTIAL
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Case Study [ Overview | LIDAR ]

== Light Detection And Ranging

¥, Function : Creates 2D&3D images by measuring a distance with laser beam

v, Trends : Low Cost, Size Smaller, Easy to install
[ LIDAR (Solid State LiDAR) ]

° L
ml I PTC Heater |
@ Control [Switch]
B <« . M = ’y{
Driver M
I 30 Inverter [Beam Steering] ‘_.' - N’
. I wior | | fagreeer >
........................ Reflection :
4
" >
>
-Boost I T >
e Photo Condenser >
(i Diode Lens
J Targets
B DC/DC *High Voltage | ® Light Detector
Con.
@)LV, HV Power

* Notice : Each company may have different block diagram

1 Control 2 Light Source 3 Light Detector 4 LV, HV Power

» High-Capacitance » High-Capacitance » High-Voltage » High-Capacitance
+ ESD Strengthen » Soft-Termination + Soft-Termination » Fail-Safe
+ Soft-termination + Soft-termination

» High-Voltage
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\ Part 1 w ELECTRO-MECHANICS
Case Study

[ Light Detection And Ranging ]

== Stabilize the power line of 12V / PMIC blocks - High-Capacitance MLCCs
| LiDAR Simplified Block Diagram

Comm. I/F Vehicle
Transceiver Network :
o i
Switch PTC Heater U Vi Motor w Emitting P>
Vg, —L_Driver —\_/ 2 :
LV Battery T T PMIC i 30 Inverter d ::;:: _____ >
8 8 18 8 werl | BN
= = L L | SoC Vary Laser Collimating n . :
0 Diode Lens Reflection >
Sync. / £ n >
Buck-Boost 4
%B 10v IB >
1 1 4
- - 4
pmoiter }—{ e
— PMIC
ilf o =  lo
* Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
12 21B104KCFXPJ 10B104KC8VPJ X7R 0.1 100 0805/0603 Fail-Safe
12 32Y106KBJVPJ 31Y106KBKVPJ X7S 10 50 1210/1206
8 32Y106KBJ4PN 31Y106KBKVPN X7S 10 50 1210/1206
MLCC 10 32Y226KAVVPN 21Y475KABVPN X7S 2214.7 25/25 1210/ 0805
B <5 31B226KPKVPJ - X7R 22 10 1206
- 32Y476MPVVPN 31B226KPKVPN X7S/X7TR 47/22 10 1210/1206
m 280 31B103KHHVPN - X7R 0.01 630 1206
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Case Study [ Overview | NVS ]

Night Vision System

¥, Function : To take greater care of driver's view at night by proving reliable visual information by infrared
v, Trends : Low Cost, High Resolution

[ NVS (Far Infrared) ]

® Camera Module

M« GMsL |18 ";‘age e I——» Display
rocessing
Targ'(‘ets ‘ * Cluster

‘ Shutter *HUD

o |

SA ' LV Power
—

~~~~~~~ Lens * Microbolometer

, )_,Il Infrared
Sensor

1 Camera Module Image Signal Processing

* Notice : Each company may have different block diagram

» High-Capacitance » High-Capacitance * High-Capacitance
+ ESD Strengthen + Soft-termination + Fail-Safe
» Soft-termination » Soft-termination » Soft-termination
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\ Case Study

w gfé\giggﬁwecmmcs
[ Night Vision System ]

== Stabilize the power line of 12V / PMIC blocks - High-Capacitance MLCCs

| NVS Simplified Block Diagram

Targets

Camera Module

Infrared
Sensor

FPGA [—

GMSL

- |__ Image Signal

Processing

mmd Display

Memory

e}
18 B CERL
* Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
12 21B104KCFXPJ 10B104KC8VPJ X7R 0.1 100 0805/0603 Fail-Safe
12 32Y106KBJVPJ 31Y106KBKVPJ X7S 10 50 1210/1206
MLCC 2 32Y106KBJ4PN 31Y106KBKVPN X7S 10 50 1210/1206
(3) <5 31B226KPKVPJ - X7R 22 10 1206
- 32Y476MPVVPN = 31B226KPKVPN = X7S/X7R 47122 10 1210/1206

CONFIDENTIAL

21



\ Case Study

== Automated-driving Control Unit

I

SAMSUNG
ELECTRO-MECHANICS

[ Overview | ACU ]

¥, Function : Analyze a big data on sensors, Autonomously performs route navigation, control and driving

v, Trends : Increasing of sensors and High-performance ICs (High frequency, High power)

» High-Capacitance
+ Fail-Safe

» Soft-termination

CONFIDENTIAL

1 Low-Voltage Power

[ACU ]

9

LV Battery

-
@® LV Power
PMIC |—' LV Power for ICs

Vs

J
~

P
@ Digital Signal Processing N GMSL/

il FPD-Link |

Memory |<->

Camera <

Audio ‘_"MI‘-' Audio Codec
Ethernet ‘_’ml Ethern.et
Transceiver

== ==

o 8 on

> . R
) i Network

Vehicle Network|

22

J

* Notice : Each company may have different block diagram

2 Digital Signal Processing

» High-Capacitance
« ESD Strengthen

» Soft-termination
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Part 1

\ Case Study

= CLO5Y105KP6VPN is recommended due to power supply stabilization of GPU & SoC
| ACU Simplified Block Diagram

w :m#ggﬁwecmmcs
[ Automated-driving Control Unit ]

T
. 8 18
|
......... SoC Memory
m—( ———— Deserializer In Package
Audio i <1005m VS
8 |
m = Ethernet Ethernet
Switch Transceiver
Vehicle I/F Comm. Mcu ADR [ m
Network Network
* Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
(1] 12 21B104KCFXPJ 10B104KC8VPJ X7R 0.1 100 0805/0603 Fail-Safe
a 1 32Y106KBJVPJ 31Y106KBKVPJ X7S 10 50 1210/1206
32Y106KBJ4PN 31Y106KBKVPN X7S8 10 50 1210/1206
mLcc B 31B226KPKVPJ - X7R 22 10 1206
<5
32Y476MPVVPN 31B226KPKVPN = X7S/X7R 47/22 10 1210/1206
m <5 05Y105KP6VPN - X7S 100 10 0402
B 05B104KP5VPN - X7R 0.1 10 0402

CONFIDENTIAL
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Part 1

\ Case Study

== Head Unit (for AVN, Audio-Video-Navigation)

¥, Function : Main control system of AVN to interface with peripheral devices according to user commands

w :fggggfwecmmcs
[ Overview | Head Unit (AVN) ]

v, Trends : Multifunctional and Communication, High performance, Increased convenience (Touch)

* High-Capacitance
 Fail Safe

» Soft-termination

CONFIDENTIAL

[ AVN ]

LV Battery

~ Microphone

Camera

Button

Antenna

Antenna

“ i

Internal Power
@ LV Power ‘[ External Power
ON/OFF * Monitor/Camera

® Multimedia Control

System Basic N USB Switch

Chip ON/

OFF

1d Voice Processor N

g Video Decoder === — GMSL

ssmm Bluetooth

P4 Radio Tuner s Memory

_ Audio Amp.

@ GPS Receiver

B DMB Receiver / T

® Mobile Communication (2G/3G/4G)

Power RF LTE
Amp. Transceiver Chipset

A

" Speaker

2 Multimedia Control

* High-Capacitance
+ ESD Strengthen

» Soft-termination

24

* High-Capacitance
+ ESD Strengthen

» Soft-termination
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Case StUdy [ Head Unit (AVN) ]

=* X6S MLCC is recommended to be used for LTE Module, GPS/DMB Receiver module
| AVN Simplified Block Diagram

SBC
On/Off
e Microphone | M Pr:)l((:);gior ’ S\ln':istEh D> Use
Camera D—Hl—m L | Memory
LV Bat.(12V) PMIC +— * ; L |
J— -T- B l B Button [>——— Switch H MCU | GMSL —||—l> Monitor
L I A | Radio > o .
1 | | Bluetooth ‘
”””””””” Antenna [ — %Zst:{e?v“gf Transiceiver H<l> Smart phone
i - L J :B In Package
PMIC "¢ ' ) 1 Package T & <1005m |
] 1 1 ‘ T <io0sm ‘
9 9 19 v
= = = Antenna: <>— i PA ] [Transceiver] [
77777777777 * Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
1 | 12 21B104KKCFWPJ  10B104KC8VPJ X7R 0.1 100 0805/0603 Open-Mode
2 12 32B106KBVVPL 32B106KBVVPO X7R 10 50 1210
32Y106KCJ6PJ 31Y106KBKVPJ X7S 10 50 1210/1206
MLCC 3 <5 31B226MQKVPN = 21Z2226MQYVPN = X7R/X7T 22 6.3 1206/0805
- 21B106KQY6PJ 10Z106MQOVPJ = X7R/XT7TT 10 6.3 0805/0603
o . 10Z106MQSYVPN 10X106MQ91IN XT7T/IX6S 10 4/6.3 0603
<
10Y475KQ96PN 05X475MQQ1IN = X7S/X6S 4.7 6.3 0603/0402
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\ Part 1 w ELECTRO-MECHANICS
Case Study

[ Overview | Cluster ]

" Cluster

v, Function: Display information such as Car condition, Driving Assist, Navigation, Camera, Etc.
v, Trends : Digitization, Integration(Cluster + Center Monitor), Wide Screen

[ Cluster ]
® LV Power
*5V,3.3V,1.8V, 1.1V
12V,
3 | | EVAPower forlCa =y
onverter =
Panel Power (2|8)
. [ LV Battery ]

LCD Power

/ p T a - 7 . @ Digital Signal Processing ® LCD/LED Lighting
/ Cluster\ KXt T
s e S — W™
i 7 =g/ = m \’ - .

9 Module
—’ Display
ASIC IC " LED

Driver

[ Camera ]

% — |<—> MCU
Transceiver

[ Vehicle Network ]

LCD Power

iiffi

[ Center Display ]

2 Digital Signal Processing LCD/LED Lighting

* High-Capacitance * High-Capacitance * High-Capacitance
 Fail Safe + ESD Strengthen + ESD Strengthen
+ Soft-termination + Soft-termination

» Soft-termination
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Case Study

[ Connected Car Integrated Cockpit ]

== Stabilize the power line of 12V / PMIC blocks = High-Capacitance MLCCs
| CCIC(Cluster + Center Display) Simplified Block Diagram

LV Battery

CAN Vehicle
PMIC [/ MCU .
Transceiver Network
18 18 87 L
S
LDO J_ Rlssﬁl?z 1 — Camera
T (3] I 3
BMIIC TFT LCD
" Power
_L B J_ Module
I —
: - backiight -
T’V\’V‘_ ac : ig
j B I \% I [ Cluster ] [ Center Display ]
* Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
12 21B104KKCFWPJ  10B104KC8VPJ X7R 0.1 100 0805/0603 Open-Mode
19 32B106KBVVPL 32B106KBVVPO X7R 10 50 1210
MLCC a 32Y106KCJ6PJ 31Y106KBKVPJ X7S 10 50 1210/1206
(3) 5 31B226MQKVPN = 21Z2226MQYVPN = X7R/X7T 22 6.3 1206/0805
<
21B106KQY6PJ 10Z106MQ9VPJ = X7R/X7T 10 6.3 0805/0603
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\ Part 1 w ELECTRO-MECHANICS
Case Study

[ Overview | HUD ]

= HUD (Head Up Display)
¥, Function : A device that displays information necessary for driving the vehicle in front of the driver
v, Trends : Expansion of the Premium — Economy vehicles, Tech. advancement to AR HUD

[ HUD]
f ’ 12v ©)
LV Power
[LV Battery]
@ ¢ ® ® @ 3 w/s J/ CombinerJ
f ) Graphic IC /’;igs )
LV Power > > /Flash I
Memory
——— LCD Panel
,® @ B+ Module
LA Comm. I R . LED
4—’ > LED D"ver]-[Back Light
. MCU L \
[Vehicle Network] 12V T Switch Mirror

Vehicle Speed v~

scc On/Off ?0@_ Stepper Motor

Lighting PWM Control Motor | (Mirror Control)

TBT Navi. Driver

AV Info. e

LV Power 2 LCD Display Block HUD Control Block

* High-Capacitance * High-Capacitance * High-Capacitance
 Fail Safe + ESD Strengthen + ESD Strengthen
» Soft-termination » Soft-termination » Soft-termination
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\ Case Study

== Stabilize the power line of 12V / PMIC blocks = High-Capacitance MLCCs

| HUD Simplified Block Diagram

| LV Bat.(12V) |

Item Operating Voltage [V]

a

MLCC

CONFIDENTIAL

RGB

A4

Graphic IC

/Flash Memory

LCD Panel
Module

SAMSUNG
ELECTRO-MECHANICS

PSiisuneg
[ Head Up Display ]

wy/s / Combiner

A AT

* PMIC }—”W‘—I—l—> LV Power
1 (1] 1 (2] B-8 v
I I I I - Graphic IC
= = = = - Comm. Transceiver
- Memory
- LCD Module
r LDO - - > McCuU
1 gl
18 1818
PN Temp
12 21B104KKCFWPJ  10B104KC8VPJ X7R
32B106KBVVPL 32B106KBVVPO X7R
32Y106KCJ6PJ 31Y106KBKVPJ X7S
31B226MQKVPN = 21Z226MQYVPN = X7R/X7T
21B106KQY6PJ 10Z106MQ9VPJ X7TR/IXTT

29

LED | | LED
Driver Backlight
12 VT Mirror
2V o/
— o—
On/Off A
v Stepper Motor
PWM Control Motor (Mirror Control)
Driver
- Vehicle Speed
-SCC
Comm. I/F Vehicle Lighti
Transceiver Network - Lighting
- TBT Navi.
- AV Info.

* Notice : Each company may have different circuit designs

C [uF] VRating
0.1 100
10 50
10 50
22 6.3
10 6.3

Size [Inch]
0805/0603
1210
1210/1206
1206/0805
0805/0603

Remark

Open-Mode



\ Case Study

== TCU (Telematics Control Unit)

¥, Function : Provides wireless data services combining Telecommunication and Informatics

SAMSUNG
w ELECTRO-MECHANICS
[ Overview | TCU]

v, Trends : Increasing proportion of car manufactures (Before Market), Various TSP service contents

* High-Capacitance
 Fail Safe

» Soft-termination

CONFIDENTIAL

* Telematics Service Provide

[ HUD]

3

[LV Battery]

[Vehicle Network]

@® LV Power LV Power for ICs

@ Multi-function Control

< q Mic.
NCgtTvcr)nr.k AP > —> it Speaker
(Application Y
Processor) GNSS
-

aag WIFI / BT

4

EE l RF Power
Modem Transceiver Amp. Y
? |
.

V.

* High-Capacitance
+ ESD Strengthen

» Soft-termination

30

* High-Capacitance
+ ESD Strengthen

» Soft-termination
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IR

[ Telematics Control Unit]

\ Case Study

X6S MLCC is recommended to be used for NAD, GNSS, WIFI/BT Receiver module
| TCU Simplified Block Diagram

(o} T - T S S
. IB IBI Mic. >— I——<1 Ant.
- - Speaker <1——| I—~<l> Ant.
e
_'_ LDO _T_ _T_ > P e ‘3
lg l Bl Tran?c!:eiver I?r\r/‘vg.r §§<I>Ant
RF SwitchI Filter [
[ pmic }——i—r
T LDO _T_ _T_ = IE’
a (3 1
I I T _o_ I
* Notice : Each company may have different circuit designs
Item Operating Voltage [V] PN Temp C [uF] VRating Size [Inch] Remark
1 | 12 21B104KKCFWPJ = 10B104KC8VPJ X7R 0.1 100 0805/0603 Open-Mode
2 12 32B106KBVVPL = 32B106KBVVPO X7R 10 50 1210
32Y106KCJ6PJ 31Y106KBKVPJ X7S 10 50 1210/1206
MLCC a <5 31B226MQKVPN = 21Z226MQYVPN = X7R/X7T 22 6.3 1206/0805
21B106KQY6PJ 10Z106MQ9VPJ = X7R/X7TT 10 6.3 0805/0603
10Z106MQ9VPN = 10X106MQ91IN = X7T/X6S 10 4/6.3 0603
2 = 10Y475KQ96PN = 05X475MQQ1IN = X7S/X6S 47 6.3 0603/0402
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Case Study [ Application of X7S 100V MLCC]

== X7S 100V-Rated Voltage Lineup & Development Plan

Capacitance Remark
Size RV
220nF 470nF 1uF 2.2uF 4.7uF 10uF
108 | 100v | 2806 -
2012 100v Under
3216 100V 24.03 Development
3225 100v
(] .
- 48V E/E Architecture
@ Set benefits : Miniaturization (Qty Used,),
Strong against PCB banding (Soft Termination),
Set Needs: Long life (100V RV) | Exterior Light
Weight,, Efficiencyf A/C Compressor
48V . !
High Voltage, >—1e ¢ 48V Units |-i Pump(Water, Vacuum)
High Density jB attery fl‘ﬂ‘i‘w‘? 'im" Audio Amp.
I,%j Extra high-power App.
> . _ DC/DC _ . ;
‘ 48V Cabling @ 48V Load .wj:"k Power Module l l 12V Units

v 12V Cabling @ 12V Load
@ Module & ASILD Q%ri (48V > 12V) I I
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[ Application of X7S 100V MLCC]

\ Case Study

== 48V MHEV LDC

@ Set benefits : Miniaturization, Long life

e e e e e e e e e e e e e e e e e e e e e e e e -

48V !
DC/DC Converter ﬂ
100V RV, :
High Cap. '
f/p ! LV Battery
asv ¥ e ! (12~14v)
Battery [ | Controller |- | |
: Bc——n
Set Needs: SizeJ,, Efficiency = = &
High Frequency, : ———
High Density | I
____________________________________________ /’
[ ] [ [
LED Lighting
@ Set benefits : Miniaturization, Long life, Strong against PCB banding
Head Lamp
[High/Low Beam] ‘ 25V~ LED Array
rren >
———— | ']
% i
“’ BB . 100V RV, thxn
: — Low Voltage " . ™ High Cap i
ol L : 1
Battery = CH - Controller |l<'} <« F _# soft Termination
~ e
Set Needs: Size,, Reliability (12714v) c— | |
L
High Density, Anti-Crack, I
High Temperature,
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