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A = ThinFlex
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So Corporation
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/N 8] AR, 2000.06.02 335 F 3 B EF
ThinFlex TopFlex

INZ] EAE: 2004.12.24
¥ F k' EEAE LA
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% A %& : USD 35 Millions

BT AZ: 292A

File No:E219724
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3L FCCL
ISO/TS 16949:2009 certified
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ThinFlex

% é_ #‘ ff—ﬁ Corporation

4 P1/ TPI film M ( Copper foil N ( PET/ Carrier film N

Raw * US: DuPont * JP: JX Nippon * US: DuPont
Materials * JP: Kaneka; UBE * JP: Mitsui; Fukuda * JP: Lintec; Fujimori
* TW: Taimide * TW: NanYa * TW: Shinkong
U KR: SKC " J - KR: SKC
i
FccL / * US: DuPont w ra
Coverlay * JP: Nippon Steel Chemical ; Arisawa '$ ,l"
* KR: Do?san == =g ‘\ 0 ) s
* TW: Talflex;|Th|nFIex [ |
" _—————— FIexibIeEg/pperCIad Laminates Flexible Coverlay
FPC/ PCB/ _ - : .
* FPC: Mektec; ZDT; Flexium; Fujikura; MFS; Interflex; Career; Ichia L ,
HDI * PCB, HDI: Ibiden; Tripod; Unimicron; AT&S ‘\ _ s_
Rigid-Flex * Rigid-Flex: Compeq; Unitech; SEMCO; Multek J o
4
End /' Mobile phones; Pads, Tablets; -
Customers * Wearable devices
* Notebooks/ PC
* Displays
\_* Medical
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e/ e e~ ThinFlex
Y/ ﬁﬁ 2%«?!] % E)IL?'J Corporation

£ i 2012# | 2013= | 2014 = 2015# 2016 | 2017# | 2018#

.16 EPS 2.18 Aynlief 2. 31 1.24 1.1 1.72 1.64

wEarg] | 0.85 - - - - - -

oz %A 0.15 1.5 1.5 0.8 0.7 1.1 1
£ A 1 1.5 1.5 0.8 0.7 1.1 1
A A F 46% 69% 69% 69% 64% 64% 61%
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ThinFlex

CV?/ Capacity Corporation

Unit : SM/ month

1,200,000

1,000,000
800,000 - 450,000
600,000 - .
M 2L-Single FCCL
300,000 330,000 M 3L-FCCL & CVL
400,000 -
_ - -
o - -

2018 2019 2020
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?{ Product mix (by revenue)

3L FCCL &
CvL
11%

2L SS FCCL
15%

2L DS FCCL
74%

Confidentral

12%

ThinFlex
Corporation
2017 sLFecL& 2018
CvL
11%
2L SS FCCL
13%

B 2L DS FCCL B 2L DS FCCL
B 2L SS FCCL W 2L SS FCCL
3L FCCL & CVL M 3LFCCL & CVL

2L DS FCCL

76%
3LFCCL& 2019 (F)
CvL

9%

2LSS FCCLi .

m 2L DS FCCL
W 2L SS FCCL
3L FCCL & CVL

2L DS FCCL
79%
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?{ Product mix (by design)

Multi-Layer
11%

Rigid-Fl
13%

ThinFlex

Corporation

2017

Normal FPC
73%

Confidentral

2018
Low Dk/Df
6%

Normal FPC

Multi-Layer 64%

14%

m Normal FPC ™ Normal FPC

M Rigid-Flex Rigid-Flex M Rigid-Flex

= Multi-Layer 16% = Multi-Layer

m Low Dk/Df ® Low Dk/Df
Low Dk/Df

10%

Multi-Lay, 56%

16%

Rigid-Fl
18%

Normal FPC

® Normal FPC
M Rigid-Flex
M Multi-Layer

M Low Dk/Df

We Thin Your Flex
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C')f Product mix (by application) c;ﬁ:ﬂiﬁn

2017 2018

4.8% 1.2% 0.7% 1.2% 0.8%
4.0%

4'5%\

3.2%
3.6%

82.0% B Mobile Phone

3.0%

3.1% m Consumer electronic

B Automotive products

2019 (F)

10.0% 1.0% _-0.7% B NB / Tablet PC
B Wearable
¥ Industrial

(Medical, Aerospace, and

Confidential We Thin Your Flex others)




. v 2 . ThinFl
R IERIERE T ) Corporation

Hir i3 oR7g g~

900.1 25%

800.1

700.1 20%

600.1

15%
500.1

400.1

10%
300.1

200.1

5%

100.1

0.1 0%

2017.01 2017.Q2 2017.Q3 2017.Q4 2018Q1 2018Q2 2018Q3 201804 2019Q1

== Net Revenue =—ill—GM(%)
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6.00

5.00

4.00

3.00

2.00

1.00

F O PR RS L R ThinFlex

Corporation

Hix 35582 ,9%

5.41

/N

3.41
_—Z A3
2.59 .65
2.21
47
0.39 4._A AG ‘+A AL
0.44 —=4-035 o == 4-0:38—9 0.33
17
2017.Q1 2017.Q2 2017.Q3 2017.Q4 2018Q1 2018Q2 2018Q3 201804 2019Q1
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sz 2019& 1Q% -3ﬁ »7 (g f\)) 'rhmFle);

Corporation
2019% - % 2018% - % g
¥ i NID# = £%F ' £3F % %
CIE TSN 549, 742 100 541, 543 100 1. 51
LN 477, 399 87 441,979 82 8. 01
S 72, 343 13 99, 564 18 (27.34)
T 54, 762 10 57, 424 11 (4.64)
CEST] 17, 581 3 42, 140 8 (58.28)
YEMEE 23, 660 4 10, 927 2 116.53
fit 2 4] 41, 241 8 53, 067 10 (22.29)
SRR 7,949 1 7,204 - 10. 34
4932 41 33, 292 6 45, 863 8 (27.41)
EEE AP £ 33, 292 45, 863 (27.41)
B g E i i .
ok E ARl 0.33 0. 46
14
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G 2015-2019/1QF A f f A & (& &) o0
H >~ :NTDiF ~ 2015.12. 31 2016.12. 31 2017.12. 31 2018.12. 31 2019. 3. 31
MEZEHPHFT 318, 528 357, 735 256, 186 424,164 H97, 485
B JetE i 928, 216 1, 317, 147 1,511,479 1,544, 916 1,422,404
i ??é_ 1,693, 341 2,007,563 2,220,315 2,516,829 2, 530, 745
s g f% 913, 507 1,224,702 1,312,407 1,712,020 1,677,421
= Hp g fﬁ 192, 500 108, 628 168, 794 283, 234 370, 189
A A 1, 344, 679 1, 338, 045 1,436, 697 1,479, 803 1, 524, 640
&?é’r_ 2,470,974 2,671,375 2,916, 898 3,475, 057 3,072, 250
FaEE(x) 13. 36 13. 30 14. 28 14. 70 15.15
PN A 185. 37% 163. 92% 169. 18% 147. 01% 150. 87%
B f‘% L3 44.76% 49.91% 50. 78% 57.42% 57. 32%
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C?/ ThinFlex
v Corporation

T3 5G 14 Solutions

e
=
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L LIEL L

ThinFlex
Corporation
performance requirements (source: ITU)
E2E latency user experienced data rate connection density mobility traffic volume density peak data rate
1ms 10 Gbps 10 /km? 500 km/h tens of tbps/km? tens of Gbps
0.1 Gbps 10°/km? 100 km/h 0.1 tbps/km? 1 Gbps
wearable devices ks
@@ mobile
/ terminal
’p’ C =)
ek A

virtugl reality

= a L
L

immersion

\ ﬁ,, entertainment
(. ==
8 2 augmented
( —— reality
RCIRE

internet to“d WA
everything

Confidentral
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ThinF(
Cz/ % -H:F}% * ’H' Corpl;\m?on

© Fi- RT3 AR ME RPIRARARKE S ACTELAR -
« i % ¥ # Dk : Dielectric Constant
e T

- i & 3f #~ Df : Dissipation Factor

EA S 1.0~2.4
y . % 2R Tk GPS 12~16
o LT B A & $1F: FCCL & BS & Coverlay .
ABAR S FY 2.4
(Low Dk & Df: FCCL & & BS & Coverlay) ’ o
ER T G 10~24

Copper Release Paper 1A PR R 24~75

A
.. ) Coverlay
Pl polyimide FCCL Adhesive —r SN Coeml 4 sz
Fec 2ER Pk 70~ 80
Copper Pl polyimide

o LCPfilm % 5 e/ T oL > i * WR IR & DK -

Copper Release Paper Release Paper
LCP LCP FCCL VBLK Bonding Sheet VLK 1-layer Coverlay
Copper Release Film Release Film

e Modified PI(MPI) +1 » 1§ Plehs i 103+ i FlfR IS e R »
Copper B Y ik 2124 o
£raaa e TRy

Copper

Confidential We Thin Your Flex 13



ThinFlex

Cv?/ % ﬁl J}'E %5 Corporation

Transmission loss:

\ ® Trace layout design
SWiringdength s

Y \ ® Surface roughness
® Purity

102z. ED Copper

opoer Copper
o - . Rol opper Y; 0z. Rolled Copper

%y BT ST I

e ""z

e, ® Low DK
> ® Low Df
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. ThinFlex
Cvzf Design & market trend Corporation

*Thunderbolt *Thunderbolt 2-> Thunderbolt 3
( 10G bps) 20 - 40G bps)
~ P ( p
* PCl express 1.1
(2.5G bps/lane )
N ©USB3.0 | USB3.1
ll 5Gbps 10G bps
* MIPI* D-PHY * MIPI* M-PHY
(1-2G bps ) (6G bps)
*SATA2.0 * SATA3.0
(3G bps ) ( 6G bps )
* MIPI* D-PHY * MIPI* M-PHY
(1-2G bps ) (6G bps)

FPC “high speed signal” > 300MHz /

RF
module
=1 * PCl express
”HHHHHI Camera ( 1G bps/lane)

touch panel Video

~S
it

2 baseband IC

ClIG

“

! logicIC
driver = R

S

IR

display module

application IC

23
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T AT BAEHA (LK/LF type) Corporntion

LK-type
« "2 modified Pl ;£ 3| low Dk/Df e3F |4
- Dk =2.8 & Df =0.005 @10GHz

LF-type
« 12 modified Pl (# 3 F = % )i | Low Df e 4 -
e Dk=3.2 & Df=0.003 @10GHz

/ ® Casting \
( TPI/ Modified PI ‘
| varnish I
| -,
| f -

I FCCL I
| ® Lamlnatlon |
~ ST AT, ©

oo SR o Y Gasiaanr- o

/ TPI |

TPI -_/ Modified PI
\ Modified PI _L# ' 2L ke L Cu /
N e
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Csz 1L-CVL Innovation

| 1L-CvL

PI film

adhesives

traditional CVL

v

separator I

separator

1L-CVL

separator

1L- CVL

Confidentral

d

1L-CVL (B)
1L-LK CVL

separator

1L- CVL (B)

1L-CVL (B)

2% optional color: Black & Amber

separator
11- LK CVL '
separator i

1L- Low Dk/Df cVL

ThinFlex
Corporation

‘ EMI-CVL \

separator I
1L-CVL 1T
conducting layer
> ‘

1L-CVL 1

separator I

1L-EMI-CVL

separator
1L- LK CVL (B)

separator

1L- Low Dk/Df CVL (B)

22



ThinFlex

Cvzf Roadmap Corporation

&

5G 6G
A

Current demand
anti-migration
fine-pitch
dimensional stabilit

pack #3

Hi speed/Hi frequency

2-LD/S &S/S

pack # 2
IOW Dk/Df EaCk #1 - 2~3um Cu
low loss 2-LD/S &S/S Dk /Df~ 2.6/0.002

2-LD/S & S/S
9um PI/ 9um Cu
Dk/Df ~ 2.8/0.005
D.S.~ +/- 0.03%
L/S=35/35
R-Flex/HDI

7.5um PI/ 6um Cu
Dk /Df~ 2.6/0.003
D.S.~ +/-0.02%
L/S=25/25
Multi-layer/HDI

D.S.~ +/-0.01%
L/S=20/20
Multi-layer

low moisture absorption

Automotive

anti-migration
dimensional stability
hi-temp-resistance

impedance control -
-EMI - Photosensitive i
I0T/multi-function = — 1L-CVL
>
2018 2019 2020 2021 2022 2023
Confridential We Thin Your Flex
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