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Source : IHS Jul. 2020

* EV includes, Battery, Plug in Hybrid, Hybrid and Fuel Cell

Electrification

Sensors



Source: UBS VW iD3 teardown

BOM characteristics | New MLCC content per vehicle

 Up 1000 Automotive grade MLCC required

 Voltages 16V~100V and higher | Cases sizes 0603~1210i | Capacitance 1pF~22uF





BOM characteristics | High computing power

 Fail-Safe requirements to address mission critical applications

 Cases sizes 0603~1210i | Higher Capacitance ~47uF | Voltages 4V~50V



Communication Block
Smaller size for Space Saving

Control Block
Small size with high Cap for Faster processor

Power Block
High Voltage for Power Converter

Size
Rated
Volt

100nF 220nF 470nF 1uF

01005 2.5V
X7T

(21.Q4)

0201

6.3V
X7T

(21.Q4)

10V X7R

0402

6.3V X7R

25V X7R

Size
Rated
Volt

100nF 1uF 2.2uF 10uF

0805 100V X7R

1206

100V X7R

630V 10nF

1210

630V 47nF

1kV 22mF





CL 21 Y 105 K C F V P J E

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

*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

Reliability
Test Item

General Automotive

Consumer
(NN)

High Level Ⅰ
(NW)

AEC-Q200
(PN)

AEC-Q200 + 5mm
(PJ)

Application
Example *1

Smartphone, TV, PC
STB, Game, DSC

Consumer Power
(Lighting, Adapter)
Wireless Modem

Server, Network
(Switch, Router)
Industrial Power
Test Equipment

Medical (Class 1~2)

Automotive
Heavy Industry

Solar PV

Automotive
Constant High Power

Biased 
Humidity

40℃ 95% RH
1Vr, 500hr

65℃ 90% RH
1Vr, 500hr

85℃ 85%RH 
1Vr, 1000hr

85℃ 85% RH 
1Vr, 1000hr

High temp 
load test

Max temp,
1.0Vr,1000hr

Max temp,
*2 1.5Vr, 1000hr

Max temp,
*2 1.5Vr, 1000hr

Max temp,
*2 1.5Vr, 1000hr

Board Flex 1mm *3 1mm 3mm 5mm



High Capacitance and Reliability for leading Technologies 

Learn more!

Extension of MLCC Manufacturing Capacity

Investment in Technology and Innovation

https://youtu.be/NGIVmIotKTo






CL 31 B 224 K H                8 W P N C 
Series Size Diel. Cap. Tol. Volt. Thick. Product Packaging

03=0201″

05=0406″

10=0603″

21=0805″

31=1206″

32=1210″

C=C0G

B=X7R

Y=X7S

Z=X7T

E=X8L

G=X8G

2

significant

digits

+

number

of zeros

use “R”

denotes

decimal

point

B=±0.1pF

C=±0.25pF

D=±0.5pF

F=±1pF

or ±1%

G=±2%

J=±5%

K=±10%

M=±20%

R=4V

Q=6.3V

P=10V

O=16V

A=25V

B=50V

C=100V

E=250V

H=630V

I=1KV

J=2KV

5=0.5mm

8=0.8mm

C=0.85mm

P=1.15mm

F=1.25mm

H=1.6mm

I=2.0mm

J=2.5mm

C=Cardboard,

Tape, 7″Reel

D=Cardboard,

Tape, 13″Reel

E=Embossed

Type, 7″ Reel

F=Embossed

Type, 13″Reel

Design
Please see below

Grade

Design Product Grade

N = Normal

J = 5mm bending Strength

E = ESD Protection

P = Automotive Qualified
(Based on AEC-Q200)

Internal
Design

Outer Termination

Cu
Metal-Epoxy

Cu Ag

Normal 1 V 4

Open W 5

Series X



Size Voltage <10p <100p 100p 220p 470p 1n 2.2n 4.7n 10n 22n 47n 100n 220n 470n 1µ 2.2µ 4.7µ 10µ 22µ 47µ 100µ 220µ Voltage
100V X7R X7S 100V 

50V X7S 50V 
25V X7S 25V 
16V X7R 16V 

6.3V X7R '22 6.3V 
4V X7T '23 4V 

100V X7R X7S '23 100V 
50V X7R X7S 50V 
25V X7R 25V 
16V X7R 16V 
10V X7R 10V 

6.3V X7R X7T 6.3V 
4V X7T 4V 

100V X7S '22 100V 
50V X7R X7S '22 50V 
25V X7S 25V 
16V X7S 16V 

6.3V '22 6.3V 
100V 100V 

50V X7R 50V 
25V '22 25V 
16V 16V 
10V 10V 

6.3V '22 6.3V 
100V 100V 

50V X7R 50V 
25V X7R 25V 
16V '22 16V 
10V X7S X7S 10V 

6.3V X7S '22 6.3V 
25V X7R 25V 
16V 16V 

6.3V X7R X7S 6.3V 
Size Voltage <10p 47p 100p 220p 470p 1n 2.2n 4.7n 10n 22n 47n 100n 220n 470n 1µ 2.2µ 4.7µ 10µ 22µ 47µ 100µ 220µ Voltage

1210"

1206"

0805"

0603"

0402"

X7RC0G

C0G

0201"

C0G

C0G X7R

C0G

• 5% tolerance is standard

• 50V & 100V are most used

• E6 is recommended

1 | 1.5 | 2.2 | 3.3 | 4.7 | 6.8

X7R | X7S | X7T

• 10% tolerance is standard

• 6.3V | 16V |  50V | 100V in focus 

• E3 is recommended

1 | 2.2 | 4.7

R&D

Recommended

Smaller / Higher V 
available

NRND



Size / inch
Rated 

Voltage
(V)

Capacitance / nF

1 2.2 4.7 10 22 47 100 220

1206"

250

630

1000

1210"
630

1000

R&D

MP Ready
Targeted Applications

Examples








