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MANAGEMENT PHILOSOPHY

We create value that can contribute to customers with the best
thin film technology and MLCC
electronic components.

Focus on the basics, thoroughly on the base
Qreation of value for customers

Maximization of performance

2L
e ok

MLCC for IT & Automotive

Touch window
for Mobile & Tablet

High reflection
Mirror coating

for Projection TV E“
ARAS coating

LCD panel slimming
for CRT - & ITO coating
PDP EMI filter

2004

2013

2011

2000 2009

THEBRIEF HISTORY

In spite of short period of time we have walked,
we are growing fast.

| Processing
. Technology

2022 2022. 05 ATO OLED Sliming & printing
investment
2022. 4Q MLCC Secondary investment

2021 2021. 1Q supply for LG Display
2021. 2Q Supply for automotive company
2021. 3Q HZO facility setup
Supply for global solar company
2020 2020. 2Q MLCC promotion
2020. 3Q IATF 16949 certification
Line up for automotive
X7R Mass production & supply
2019 2019. 2Q MLCC mass production (3 billion/month)
2019. 3Q Practice mass production (1005 1uF X5R 10V)
2019. 4Q X5R line-up

2018 2018. 4Q Primary investment in MLCC business
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2000.
2001. 0
2001.
2002.
2003.
2003.
2004.
2004.
2004.
2004.
2004.
2004.
2005.
2005.
2007.
2007.

08. (¥k)AVATEC A&

3.719 4 gta HE

12. RL|E{& ARAS(FHI}L FH7|¥WX|) 2L [FE| FLSE (Lid)
05. 1SO-9001 Q&

05. Color Filter& Black matrix A& 82| ¢+3 3 (Liit)

07. 7|= Al Venture 7|Y 215

05. Projection TVE 1AL AR {2 A3 F (Lit)
08. INNO-BIZ &X| X 2% 7[& 7|gez 43

09. f= 22 2= 87 2] 3¢ o (HSEY)
10. Projection TV& 1HAL ZE R 2| SASF (Sit)
05. ISO-14001 215

12. Ml422| F9o| & "HMOt=E =59 §" =4

05. C

Sy
12. &= CGEf Hol dE

2009. 08. PDP TV& EMI Filter T3 & (Liit)
2011. 04. 7t HM|Z& Deco Glass Z4ta 5 (Siit)

2011. 09. FO|5E &S

2011. 10. LCD Panel Glass Slimming /HIHITO % SM43 & (Lit)
2012. 09. AMEE HELE7|Y (ER2BERF7IE) MF

2012. 11. BAE A%t

2013. 05. ot S| =R O SYUL7E U8 a2 2Y)
2013. 08. HA| €& QIElA O4H ITO S Glass ¥4t S5 (Lit)
2014. 12 . LXAE| X JEE BY 4 (188 Hay)

2015. 04 . 20149 1 &&= 1000 @7 &8 A5 =4
2019. 05. MLCC &H| Setup ( 302471/8 , 1005 Size?| =)
2020. 05. X5R/X7R W2  Line-Up &ty

2020.09. MLCC ¥ 32

2021.03. LGC|AEH 0] Fit3E

2021.08. HZO ¥ A 4H| ¢

2021.04. MLCC M¥E & HE L4 35

2021. 09. Global EHZ& X AL S F

2022. 05. ATO OLED Slimming & Printing At A £}
2022. 06. MLCC M1E% A& EX| Aof (70| =7}t 5THX])
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Slimming & IM ITO 2 & Z2l Glass & Deco Glass

* Overview * Overview
- C|AZ#0| Y Slimming ¥ 17| - CIZZ20] Cover Glass X E{X|Tf
7t
8110 2 Slimming oﬂ;lass 4 stk 43} Glass
S El
« Application ] ey =2 Deco Glass - 7I X E & Deco Glass
pp
* Application
/
Business E* S
llsd 28 Area Py X-]
Sputtering BZ FE
715’4 =& Sputtering xg BZ FE
: MLCC M= ,
* Overview * Overview
- EMI & 2HM Xt 7|sd 2 E - A7IEE 7lsd Y
- Half mirror Glass 2 & - Head Up Display &% Z&
- AR&AFZY « Application

- Optical Filter A
« Application MLCC M=

AR Coatrg

L ™ » Overview ‘ A
LN - WX 20| MF7F dHSHA =

EEE MOt &

%

» Application
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Glass Slimming & ITOZ2 & HE2 LGC|A
£9| 423l gdelt 27k = Olo|IHE

Panel 2|

O A 2E=te|0f Ctfot C[AE20]0] HEE[L AL,

i 5 Z2HE 7|7(0] == AtE.

Panel #t =

1.0mm 0.3mm

S

Buffer Layer

BM BM BM
Red Green Blue

>LCD Panel
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e e | [
TFT] TET] TFT]

Glass
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: OLED ATO (2¥= 0= 7|CH)

=3 [ OLED Glass *+X ]
2% /% I r—
(AHE) a i
ol - =7 o rel 2 il
Jpnkves 1,500mm * 925mm * 500um = o - Et‘%ruulﬁ o i
QD L
=512 1,500mm*925mm*212um (1A F7H =t a L L
HAZ 300um (500m ->2004m) I TFT&OLED EncapGlass —POL
ks B 12 + 2 um
2) 3’8 & HE HEl
[ 2 Panel ] [ Slimming ] [ Printing
300pum 412t Back .
Coating .
hT tL o)
[n) (9] o fot
C = re lot C = re ot re C
A 39 & om & 39 mom i 5 '" k!
w . i «w . i . ofu
ST 500pm ST 200pm ol ST 210pm
X 500pm Glass 11 X Mzt '—“Eq SioA _
. * * : IZ D:{ 00 A_l?l- —HHI_O'” ._—| E.Eir';
: 1,500mm*925mm*0.5T 300um 44 C At or UV 73 o FES
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ATO &7 flow (22.01.25 A AH2HQ1 E£X} 80 & FA])

( N\ ( N\ ( N\ ( N\ ( N\
1 Lami. —> 2 Etchin —> 3 De-Lami. —> 4 Printin -> 5 Boxin
9 9 9
A J A J A J A J A J
ciching B M glass | | SEIN2E Sofclassel | | 2SS 52 Detching| [ [ )
tching &8  glass erefX el S S0l Glass2 225 el ® etching Mot =Jl2 o5 o o = Tkl
B0 HSE 98 T2 =HE 9 Malste S glass SNE A | | oS FBU SIS T | eY BE AE £I
= = ATE QA 3H ol §o|-
A DX ax X = =S e =
T 1 O O o o o o
- J (. J (. J (. AN J

21 AlZH E0 3-1. Plate E%}

3-2. UVEAp/LAHEE ghe|

P 7%~ 4

3-3. Etching ZAt 4-3. Z[F dM

1-3. Plate

4
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Product Application

Mobile

Vehicle

e |
B

MLCC T+

Active Area

Dielectric Ceramic(BaTiO;)

Cl ==
2 ==

3 =
4 ==
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20213 Of=E 807

20224 0= of &

7| E} MLCC 7| E}
MLCC
1.1% 8% 859  12%
Metal 2 Metal 2 &
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Slimming Slimming
46.8% 45.1%
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MLCC (Multi Layer Ceramic Capacitor) /&

» MLCC(Multi Layer Ceramic Capacitor) §°d
o MLCCE HXZZ0AM LAHCRE MSIE X /UNMEER oKX HT S Z0| e QHHEeE 3|20

HFE S50t 7IsS 7HAN, EAE S 200 HAta Zhdeld= 2ot

> MLCC =

« MZ M2te FHIHA|E Capacitor(MLCC, Multi-Layer Ceramic Capacitors)= =M A& (BaTiO,) 1t ES LIZAN)HZE =
o WXAtE MEFE QE M F(Termination)2 MLCCE QM| 20| HE 2 = JUTE St Q5 THAF gt
o

TEXE RPN
HIAIE(C) REYLE QAhM MBS £O0ALE (0 = 1), RHS S W = 1)sHe BFOR e T,

T ©

C = gue(n-1)A/t

LHEX 2 I
N _CI== & DO QXA
fese & QKo SHAS
AEHT (3=
Cu/Ni T e (E
l,::f , -. Cu/Ni/Sn 4= N
T Active Area A:UENMZ o 50N
n: 835
Dielectric Ceramic
~ BaTio3 c = c1 + c2 + C3 -
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MLCC (Multi Layer Ceramic Capacitor) /&

Vehicle

Solar : 40 ~ 100 pcs/ea PC: 2,000 ~ 3,000 pcs/ea

IT?|17|(FEHE, PC S)2t LCD TVE O EE|= FPD B 7| 7], XS0 M &= HEE, HLE T, HIEHI EH|
S2| UHUE S22 I/ #EE + AL, 717|9] 2¥s| OISt mat 1 AFgo| 2 T2 It

22



Km SGS SGS

Test Report  we ressiir crsavcam o woet Daim: 301 12 08 Page | of 17 T OO . s v e .
Certificate of Registration o e ———
ENVIRONMENTAL MANAGEMENT SYSTEM : EE S

AVATEC CO.,LTD.

KS 1150 14001:2015/1SO 14001:2015

< 1SO 14001> < SVHC/REACH> < RoHs>

ISO 9001 / 1SO 14001 : & & =t #e2| A|AH” 215
SVHC/REACH/RoHS : RS2 2tH 01T et

IATF16949 215
AEC-Q200 ¢!

®» © O 6

o o

QUALITY MANAGEMENT SYSTEM

This iz o certify that
the quality management system of

AVATEC CO.,LTD.

IATF 16949:2016

Thiz Certificae i valid for the followng product or zervice ranges

1. Etohing and Thin Film Coating of LCD (Liquid Crystal Display)
2 Design and Manutacturing of MLCC (Multi Layer Ceramic Condencer)

Permitted exciusion: 83 (Product Design)

Izsue Date - Jul. 15, 2020

. .
D | (BN ity & 9 Hua
kmd | (Y i & T Mg

- T s oot 20 8 Lt e 13530
v o T, S s o 2y

<IATF16949>
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MLCC 8|2 E’/d Data & A|AH| 1= 5zl

MLCC 2|2 E/d Data S7d ZTH| H§ 5l 1170 Data S5 A|AH 1= 2=

@ Multi Layer Ceramic Capacitor

I> Electrical Characteristics Data

3. o Desrpion
| rette | bt | Wi | T O [co o] o 04 | Voo |
s oosroz as = ' 0 w0

AGGCISOSRITSHCIN

e

- —

21, ESR fohem)

The document @
Alldata e subjec 1o change o discontinues. wahout advance notice: Pease ote tht the measurement
of condtare

rems

Cap Change (%)

|1Z|, ESR (ohm)

20 DC Bias 40 | AC Voltage
0 ~ g
° 20
20 ™ >
c 10
< |-
-40 5 0 i
60 g 10 | (LR 257 |
© 2 —_
-80 0
-100 40
0 2 4 0.0 0.5 10 15
DC Bias[V] AC Voltage[Vrms]
1000 | Freq Char. 20 TCC
— .
=R ° ]
10 \\ r g 20
NG o 5 40
1 \ 7 (g_
0.1 N 8 -60
0.01 -80
0.001 -100
001 0.1 1 10 .55 .35 -15 5 25 45
Frequency[MHz] Temperature[*C]
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<Specific Surface Area> <Particle analyzer> < 2.5D Measurement>

<High Resolution SEM>

<ICP>
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< BDV EX7|> <R 587|> <LCR METER> <TCC £37|>
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MLCC Lineup and Roadmap

‘ X7R Series Line-up

Size

1005/0402

1608/0603

2012/0805

3216/1206

3225/1210

Cap \Vdc

10nF

22nF

47nF

100nF

220nF

470nF

1uF

2.2uF

6.3V | 10V | 16V | 25V | 35V | 50V | 100V

4.7uF

10uF

22uF

6.3V | 10V | 16V | 25V | 35V | 50V |100V

6.3V | 10V | 16V | 25V | 35V | 50V |100V

Mass production

Under Development

6.3V | 10V | 16V | 25V | 35V | 50V | 100V

gziinEEAE

6.3V | 10V | 16V | 25V | 35V | 50V | 100V

27




— 1 IT / Display — — Industrial ) Automotive

@ LG Display Solar\m LS hutomotive -

UNICK  myunghwa™

. A Promotion £I13 117ZHA}

— Home Appliance — 1 Industrial I — Automotive
@ LG Electronics @ LG Energy Solution @ LG Innotek HATRMAN
HYUNDAI
E] Electrolux ) MOBIS @
SAcuityBrands 5
molex smr
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2012 X7R 475K 25V 2012 X7R 106K 10V

3225 X7R 475K 100V

3225 X7R 106K 50V

g8 H [uF] 474 10.12 471 10.34
=4 T (%] 1.23 3.46 1.36 137
712 E4 BDV (MAX., MIN.) 248(266, 225) 228(247,213) 423(461, 384) 282(315, 263)
TCC @125°C -14.8% -14.9% -11.6% -13.6%
DC bias @1/2Vrms -37.5% -29.1% -66.1% -50.4%
Mzl 1000hr, 1.5Vr, 125°C 1000hr 58 1000hr 58 1000hr 58 1000hr 58

=P8 340 420 287 395

L OFEl [um] 94.3 97.6 152.3 157.3
W OFEl [um] 103.8 786 156.7 145.8
Ljepx HBEH [um] 68.9 54.9 225.1 139.1

o

THE O|O|X| (LT &Eh

29



-. 2012 X7R 475K 25V(125°C, 37.5V, 1000hr) : 1000hr OK ( 52 )

-. 2012 X7R 106K 10V(125°C, 15V, 1000hr) : 1000hr OK ( 58 )

1.0E+10
1.0E+09
E 1.0E+08
1.0E+07

1.0E+06

Resistance

1.0E+05

1.0E+04

[2012 X7R 475K

1,000hr OK

Resistance [Q]

100 200 300 400 500 600 700 800 900 1000

1.0E+10

1.0E+09

1.0E+08

1.0e+07

1.0E+06

1.0E+05

1.0E+04

[2012 X7R 106K 10V]

1,000hr OK

100 200 300 400 500 600 700 800 900 1000




3
3

225 X7R 106K 50V(125°C, 75V, 1000hr) : 1000hr OK ( 52 )

225 X7R 475K 100V(125°C, 150V, 1000hr) : 1000hr OK ( 58 )

1.0E+10
1.0E+09
E 1.0E+08
1.0e+07

1.0E+06

Resistance

1.0E+05

1.0E+04

[3225 X7R 475K 100V]

1,000hr OK

0 100 200 300 400 500 600 700 800 900 1000

Time [hr]

10E+10
1.0E+09
G 105408

1.0E+07

Resistance

1.0E+05

1.0E+04

1.0406 -

[3225 X7R 106K 50V]

1000hr OK

0

100 200 300 400 500 600 700 800 900 1000

Time [hr]

31



Data sheet

[2012 X7R 475K 25V]

Spec Datasheet

P/N: AAGS22HX7R475KENN

Application
Automotive Grade
Soft Termination Type

Features
RoHS Compliance Reach
Halogen Free MSL 1

AEC-Q200 in Progress

Electrical Characteristics Data

DC Bias Charactenstics

20

£ o
@
2 2 _\\
= ™
5 -0
L ) \-.
Q P—

-B0

-100

o 0 20 30
DC Blasy]
Frequency Charactenstics (Z / ESR)
1000
[[==zi |
L |

E
s i Pad
& 01 \\__ ..... \‘ 1/ /
ri]
= SNlERlieY =l
N oot A

0.001

000070007 Q01 01 1 0100 1000 10000
FrequencylMHz]

AC Voltage Charactenstics

40
£ u
=
= a
5
-20
&
Q
-40
-€0
00 04 0a 1.2 16 20
AC Voltage[Vrms]
Temperature Charactenstics
42
£ =
& [
—r—
§ 20 =
o 4
R
-£0
-100
-5 -35 15 5 25 45 85 85 105 125
Temperature[=C]
Measure condition
LCR Meter
DC Bias Characteristics
1kHz / 1Vrms
LCR Meter
AC Voltage Characteristics T
Impedance Analyzer
Frequency Characteristics
100Hz ~ 3GHz
LCR Meter
Temperature Characteristics
1kHz / 1Vrms

Dimension unit: mm
Size Code in mm (inch) 2012 (0805)
Length (L) 200 + 030
Width (W) 125 + 020
Thickness (T} 125 + 020
Terminal Width (B) 045 025
Distance between external terminals (G) 070 min

Specifications
Temperature Characteristics (EIA) XTR
Norminal Capacitance 47uF
Capacitance Tolerance £10%

Rated Voltage 25Vde
Operating Temperature Range -55 t0 125 °C
External Termination Soft Termination

Others
Soldering Method Reflow
Standard Packing Quantity 2,000Pcs

All specifications are subject to change without notice

The document is the typical Electrical Characteristics data and design reference only.
All data are subject to change or discontinues without advance notice. Please note that the measurement

results of electrical characteristics may differ depending on the environment or measurement conditions.

Copyright AVATEC Co, Lid

Copyright AVATEC Co, Ltd
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Data sheet

[2012 X7R 106K 10V]

Spec Datasheet

P/N: AAGC22HX7R106KCNN

Application

Automotive Grade

Features
RoHS Compliance Reach
Halogen Free MSL 1

AEC-Q200 in Progress

Electrical Characteristics Data

DiC Bias Characteristics AC Voltage Charactenstics
20 40
£ F—
= =
g = = [} L]
= o=
o [~ & R
-20
Y o g
@ o
50 -4
-100 -£0
] 2 4 3 8 10 ] 04 iE] 12 16 20
DC BlasV] AC Voitage[Vrms]
Frequency Charactenstics (Z / ESR) Temperature Charactenstics
1000 4
100 ‘\ ! i ! g
= a
- = — —
E 10 SR £ — —
= .2
CRS i S / 5
-40
¥ RIS il g =
i \\h '\\\ / o
N 0ot e N 20
0001 -iea
00010001 01 01 1 10 100 1000 10000 S5 85 55 ( &\ 45 6L 15 15
Fraquency[MHz] Temperaturs{:C]
Measure condition
LCR Meter
DC Bias Characteristics
1kHz / 1Vrms
AC Voltage Characteristics "C'Tk':m
Impedance Analyzer
Frequency Characteristics
100Hz ~ 3GHz
LCR Meter
Temperature Characteristics
1kHz / 1Vrms

Dimension unit. mm
Size Code in mm (inch) 2012 (0805)
Length (L) 200 + 020
Width (W) 1.25 + 0.20
Thickness (T} 125 + 020
Terminal Width (B) 045 +0.25
Distance between external terminals (G) 0.70 min

Specifications
Temperature Characteristics (EIA) XTR
Morminal Capacitance 10uF
Capacitance Tolerance £10%

Rated Voltage 10vde
Operating Temperature Range -55 to 125 °C
External Termination Sn/Mi Plated

Others
Soldering Method Reflow
Standard Packing Quantity 2,000Pcs

All specifications are subject to change without notice

The document is the typical Electrical Characteristics data and design reference only.
All data are subject to change or discontinues without advance notice. Please note that the measurement
results of electrical characteristics may differ depending en the environment or measurement conditicns.

Copyright AVATEC Co, Lid

Copyright AVATEC Co, Ltd
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Data sheet

[3225 X7R 475K 1

oov]

Spec Datasheet

P/N: AAGS35MX7R475KHNN

Application
Automotive Grade
Soft Termination Type

AEC-Q200 in Progress

Features
RoHS Compliance Reach
Halogen Free MSL 1

Electrical Characteristics Data

DC Bias Characteristics
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AC Voitage[Vrms]

Temperature Charactenstics

Cap Change (%)

BEstbdans

-5% 3% 15 5 25 45 85 85 105 125
Temperature[=C]

Measure condition

LCR Meter
DC Bias Characteristics
1kHz / 1Vrms
AC Voltage Characteristics LCT k':m
. Impedance Analyzer
Frequency Characteristics
100Hz ~ 3GHz
LCR Meter
Temperature Characteristics
1kHz / 1Vrms

Dimension unit: mm
Size Code in mm (inch) 3225 (1210)
Length (L) 320 + 040
Width (W) 250 +0.30
Thickness (T) 250 + 030
Terminal Width (B) 0.30 min
Distance between external terminals (G) 1.00 min

Specifications
Temperature Characteristics (EIA) WTR
Norminal Capacitance 4TpF
Capacitance Tolerance =10%

Rated Voltage 100Vde
Operating Temperature Range -55to 125 °C
External Termination Soft Termination

Others
Soldering Method Reflow
Standard Packing Quantity 1,000Pcs

All specifications are subject to change without notice

The document is the typical Electrical Characteristics data and design reference only.
All data are subject to change or discontinues without advance notice. Please note that the measurement

results of electrical characteristics may differ depending on the environment or measurement conditions.

Copyright AVATEC Co, Ltd

Copyright AVATEC Co,Ltd
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Data sheet

[3225 X7R 106K 50V]

Spec Datasheet

P/N: AAGS35MX7RT106KGNN

Application
Automotive Grade
Soft Termination Type

Features
RoHS Compliance Reach
Halogen Free MSL 1

AEC-Q200 in Progress

Electrical Characteristics Data

DC Bias Characteristics
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Temperature Charactenstics

Cap Change (%)

BEatbtlaons

-5% 3% 15 5 25 45 85 85 105 125
Temperature[=C]

Measure condition

LCR Meter
DC Bias Characteristics
1kHz / 1Vrms
AC Voltage Characteristics LCT k':m
. Impedance Analyzer
Frequency Characteristics
100Hz ~ 3GHz
LCR Meter
Temperature Characteristics
1kHz / 1Vrms

Dimension unit. mm
Size Code in mm (inch) 3225 (1210)
Length (L) 3.20 + 040
Width (W) 250 + 0.30
Thickness (T} 250 + 030
Terminal Width (B) 0.30 min
Distance between external terminals (G) 1.00 min

Specifications
Temperature Characteristics (EIA) XTR
Morminal Capacitance 10uF
Capacitance Tolerance £10%

Rated Voltage 50Vde
Operating Temperature Range -55 to 125 °C
External Termination Soft Termination

Others
Soldering Method Reflow
Standard Packing Quantity 1,000Pcs

All specifications are subject to change without notice

Copyright AVATEC Co, Lid

The document is the typical Electrical Characteristics data and design reference only.
All data are subject to change or discontinues without advance notice. Please note that the measurement

results of electrical characteristics may differ depending on the environment or measurement conditicns.

Copyright AVATEC Co,Ltd
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Development History of 3216 X7R 4.7uF 50V for PV Inverter
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Pictures from "https://www.solaredge.com”

HOW to develop the 3216/X7R/4.7uF/50V MLCC for Inverter
system of PV in AVATEC ?

In order to develop MLCC of 3216/X7R/4.7uF/50V for PV inverter, AVATEC engineers have
worked tirelessly for over a year.

First of all, We analyzed thoroughly the competitive product of company M and determined
key parameters and target values to make more effective high CV MLCC for inverters.

To get the target, over a hundred different additive compositions have been tested and the
engineers have evaluated numerous process variables by using the latest facilities.
Furthermore, various reliability tests have been conducted to guarantee the more stable
MLCC when it comes to DC Bias characteristics.

Eventually, we successfully launched our product of 3216/X7R/4.7uF/50V MLCC and it

made us feel proud to introduce our product for the PV Inverter.

Key Parameter Target Value

@25V 2 -46%
DC-BIAS
@50V > -80%
HALT @125°C 3.0Vr, 2hr pass
Durability

High temp. load @125°C 1.5Vr, 1000hr pass
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Competitive Product AnaIySiS_Product design

3216(mm/1206Gnch X7R 4.7 uF 50V

Division AVATEC M Company S Company
(AGGC36JX7R475KGNN) (GRM31CR71H475KA12L) (CL31B475KBHNNNE)
Left margin [um] 164 165 164
L | Effective length [um] 2688 2765 2704
Right margin [um] 168 143 150
Left margin [um] 119 139 139
W | Effective length [um] 1408 1369 1337
Right margin [um] 111 102 111
Effective area [um?] 3,787,593 3,787,709 3,617,145
Design
Upper cover [um] 66 66 71
T Lower cover [um] 75 68 79
Effective thickness [um] 1465 1469 1432
Number of layers 280 281 263
Ratio of cover [%] 8.7% 8.4% 9.5%
Ratio of L margin [%] 11.0% 10.0% 10.4%
Ratio of W margin [%] 14.0% 15.0% 15.7%

Cross-sectional

LT Section
Image
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Competitive Product AnaIySiS_EIectricaI characteristics

Division

Capacitance
[LF]

Dissipation Factor
, (%]
Basic
Characteristics
Breakdown Voltage
[Vl

IR
[

HALT test-1
(125°C, 2.0Vr, 2hr)

HALT test-2
(125°C, 3.0Vr, 2hr)

Durability
(125°C, 1.5Vr, 1000hr)

Reliability
DC-BIAS @1/2Vr

TCC (-55~+125°C)
(Spec. £ 15.0%)

AVATEC
(AGGC36JX7R475KGNN)

4.84

1.38

312

3.35E+08

OK (0/500)

OK (0/500)

OK (0/700)

-43.36%

-14.5%

3216(mm)/1206Gnch) X7R 4.7 yF 50V

M Company
(GRM31CR71H475KA12L)

4.87

0.88

285

3.17E+08

OK (0/500)

NG (1/500)

X @ 60 min.

OK (0/700)

-44.50%

-16.3%

S Company

(CL31B475KBHNNNE)

477

2.21

355

4.88E+08

OK (0/500)

OK (0/500)

NG (5/700)
X after 313 min.

-51.70%

-14.2%
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Detailed Characteristics_pc sias

. DC-Bias

-. DC-Bias @25V : AVATEC (2.74pF/-43.4%) > M Company (2.70pF/-44.5%) > S Company (2.35pF/-51.7%)
-. DC-Bias @50V : AVATEC (1.09pF/-77.5%) > M Company (1.01pF/-79.2%) > S Company (0.83pF/-82.9%)

0 e A
***+ M Company 5 Capacitance (pF)
0 - =5 Company : DC Volt
e AVATEC | M
i AVATEC M Company | S Company
- -20
s
g!n 0 4.84 4.87 4.77
| =
e 1 4.91 4.94 4.84
%‘ i H i H
8 & : ; e U 15 3.93 3.90 3.59
: i _ 25 2.74 2.70 2.35
80 I N N S = i
: ! : ; n:" 35 1.84 1.82 1.55
00 | ; i é : 5 45 1.30 1.24 1.03
0 10 20 30 40 50
. 50 1.09 1.01 0.83
DC-Bias (V)
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Detailed Characteristics tcc

. TCC (Temperature Coefficient of Capacitance)

-. TCC @125°C : S Company (-14.2%) > AVATEC (-14.5%) > M Company (-16.3%)

20%_ e R i S e

X7R
15%
s+s+ss M Company
10% - ; — =5 Company
_ i e AVATEC
L sy -
]
oo
c
o
& 5%
)
-10% |
-15%
-20% i i : i . i . i . i i i i i
-55 -35 -15 5 25 45 65 85 105 125

Temperature (C)
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Detailed Characteristics HaLt

@  HALT (Highly Accelerated Life Test)

-. No Fails @ 125°C, 2Vr, 2hr / @ 125°C, 3Vr, 2hr (500ea each test)

321 6(mm)/1 206(inch) X7R 4.7"F 50V

TEST
Condition AVATEC M Company S Company
(AGGC36JX7R475KGNN) (GRM31CR71H475KA12L) (CL31B475KBHNNNE)
1008410 100E410 - 1.00EH1D
1.00E£09 1.00E£09 100E+09
1008408 1,00E+08 1.00E+08
Test-1 _
G om0 g om0 g roopor +— — —_—
o =4 =— , -4 - i -4
125°C, 2Vr , 2hr 1008406 100E+06 1.00E+06
500ea
1,006+05 1,00E+05 1.00E+05
100E+04 T T T T T T LOOE+D4 T T T T T T 1.00E+04 T T T T T T
0 20 0 60 80 w10 0 20 40 &0 0 0 1 0 b ) 60 0 w 1w
Time {(min.} Time {min.} Time (min.}
1.00E+10 1.00E+10 1,00E+10
1O0OE+S 1.00E+09 1.00E+09
1.00E+0F - 1.00E+08 1.00E+08
Test-2 ~ ~ a
g 100607 C 1ooeer S L0007 -
«© «© & — ——
125 Céo%\é; , 2hr 1.00E+06 1.00E+06 _i.___ﬁ_—_%_ LO0E+06 -
1LOOE+05 L00E+D5 _]'\ — LOOE+05 +
LO0E+04 . . . . . . LO0E+04 . . . . . - LO0E+04 . . . . ;
0 0 0 50 0 0 1w 0 0 40 0 80 100 120 0 0 0 &0 0 00 10
Time (min.) Time (min.) Time {min.)
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Detailed Characteristics_purability

. Durability (High Temp. & Voltage)

-. No Fails @ 125°C, 1.5Vr, 1000hr (700ea)

321 6(mm)/1 206(inch) X7R 4.7”F 50V

TEST
Condition AVATEC M Company S Company
(AGGC36JX7R475KGNN) (GRM31CR71H475KA12L) (CL31B475KBHNNNE)
L00E:10 LO0E+10 LO0E:10
100E+09 1.00E+09 1.00E:09
125°C, 1.00E+03 1.00E+08 LOOES08
1.5Vr, S 1060 C 1000 —— S 1w —\‘
& S « = —— » ‘\%
1000hr 100E:06 100E+06 1.00E205 —
(700ea) L0003 LO0E+05 10005 \
100E:04 : i 1.00E+4 . . . . L00E:04 .
0 200 400 600 800 1000 0 200 400 600 300 1000 0 200 400 600 800 1000
Time (hr) Time (hr.) Time (hr.)
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DChapter 04 Growth Strategy
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LG Display

X 2016 4E 8¥ 700,000F
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2,000,000%
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15,607,500F

A2 420 H SWFAS 16,307,500F

X2 E(%)
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Q% HEH E

S EfE ECRSTE)
= 2018 2019 2020 2021
oA 7= K-IFRS

TS AL 628 392 398 433
(AT GXHLh (216) (164) (161) (194)
H| 7SRt 832 1,056 1,102 1100
N g | 1,460 1,448 1,500 1,533
RS2 89 79 98 106
H RS2 1 8 9 12
SXEA 90 87 107 118
AEs 81 81 81 81
FEAAF 332 332 32 332
HEEY -66 -128 -156 -136
J|EtZE -8 -6 19 30
o9z 1,031 1,082 1,117 1,106
XE2EAH 1,370 1,361 1,393 1,415
X223t 2xHE A 1,460 1,448 1,500 1,533

A LN (ool
T 2018 2019 2020 2021
A 7| = K-IFRS
o =4 7435 754 757 807
o=t 631 629 655 769
=50y 112 125 102 38
ThEH| 56 71 65 62
gddo| 56 54 37 -24
7|Et=9] 6 9 3 3
" : I .......................... 4
asTY 30 25 19 19
=a8H& 2 1 2 8
e EQ(I)T&%”& 83 81 57 -13
2710 77 72 52 1
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