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Surface Air Static Water Flowing Water
Sterilization Sterilization Sterilization Sterilization

Ballast Water Horticultural
Treatment Lighting

FAORRAS L0 BE (24521 FREE) HET L £ EAR ST IS
UV-C LED & 3/ * 4p% Rl X3 40 % 5 3T Y 3 Hplid ) °é$%§%
B CA R PV ERGOI S TRY R A ST F AT R BT MR
Wl o RAL ~ R AL o

IR R R R ERET > A S S
Je RENMH He Z TR FHEA A AR B

SR

YT r‘a Fera EH BRI 2R RIEH BRI E 200 RE £ P H L H
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Water Resources) o ‘K ed@ s * » H4g ¢ 7 %78 ¥ (Aquaculture) ~ ¥ ¥+ #
(Commercial Buildings) ~ & 4x @l % (Food Beverage Industry) ~ 4% * -k
(Pools and Leisure) ~ 2 @ 5 &2 ® % (Life Sciences, Pharma & Biopharma) ~
# grik-k @@k (Municipal Water & Wastewater) ~ %7 & % X % (0il & Gas)

-
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EF ol B Z AMEET S N e 7R (Gravity Purifier) RO i#
%% (ROPurifier) &% ¢h& (UV Purifier) - RO #7%3% 2 B L™ i kR
W P AR 2 “/f kPl ‘m[;]—fr)?‘a+ T fRi g et (TOC)
HE R o K AUTH B4 3 UV-C LED B £ %5 B 4 chp 5 3 o
IR KAIED F R P RAED e 3 FLEDFE » F 2 r i ki ek
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Y- LREREBHEPE/ILED H
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- e # LG Innotek
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+ Violumas
i r ‘ ‘ + Rayvio
-
1 g
‘J‘ * maE s
=
. w # Bioraytron (%1 & Fi@)
+ UV Lightto Clean Toothbrush - Handrail UV LED Sterilizer - Insert Atraction - Bir Conditioning System * 5
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HETHE BT AX2IETH  CRETRAL 2 GINEIEFERE R
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Driver Fatigue Monitor MR6H

Detent Driver s pugsl i determne
whether the drives 15 0 faligus stae.

2. A K P T E BB
LED 2 %7 ripmag 3 %o & P (EF P AFRE) - 7 (K& 2 Kk ~ T (3
R UE BARY o %A BFE A UVLED/IRLED @ #5 4 £ohx o 3R
HE E TR e T UVLIED & kT » A% 5 x # 5 UV/IRLED e i %
P HBEF AR ERFALSE P ARRAEE -

AERH ikAE A8 bR
¥y _ﬁ]?\ PARUE B Ry~ ViR RS
| & £ & ® *t : Namiki ~ Kyocera -~ Rubicon - Monocrystal

g Evedvy ZEEEE NS B 3
VR B¢ : Namiki - Kyocera -~ Monocrystal

PSSH] % i+ B : g v A S L8
- Bt : AND -~ LGS

¢ Bpdo © SR SN
B b
LR F ¢t : LG ~ Seoul Semi ~ Nichia
A 4
| A EHIN : ’]D r > l 71::
= sayre || B LR AR o
Bt LG ‘Seoul semi ~ Nikkiso ~Dowa ~ Asahi Kasei
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LA RARY 2 Y
~ # 5 UV LED:
Boah 23kiy @ UV LED # & a1 £ % chE BB b » AFE R P A
p 4 Nichia> # %% % UVLED & * ’mJo%J AR A iﬁaiﬁ o B2 ZRFT % LED 4t
gt HE PP ERE %ﬁ*luﬂ?lyﬁ&%w’mp y ENE B AT
SLER4F 25 (QMC) = #» 5 UV LED 255 pef i * o] & R er— XK B4R 2 p o ¥ 3
rE- v 2 A3 BRAE UV COB LED #-% > 48 & UV LED & * F & ch3 R &t &
(Wem2) > pave FFEFEWASTARZELRE® T HP w2 292 B+
9%5B#ﬁﬁmwamiégijfﬁéiﬁwﬁogﬁ%%ééiﬁﬁ“ﬁ
B Z G F g TH > = 3 ik haal koo
UV LED & & fAx@p Ak @ig > 36bnm 7 # > € * i PCB fr&r i g} & 2
FitREAF 22 R pwpAp it B ghiEn Hod 308 QMC 3 X8
LGP I ERY 2P o2 LED BB L EHF R L (T4 %27 UVLED
HEABFEE k- @ BEFREHEZ 2T UG L FRETEF > L&
1F£Fmﬁ%ﬁ%£% 2P R B g ke SOk S

i % ¢ UV-B/UV-C LED 47 % \55%@?&%%%%ﬁ%?$kﬂi
FBioraytron, &% 4t UV-B/UV-CLED & & ﬁdjTﬁiié PR A
S T o e Pede AR b LED enE 3 ok o F]pt o % ¢ LED 3 41-% % 3~5 #
e iEr20% 2 2 B ’ﬁWHn%%$€{% 7 kg o

UV-C LED M5 EREEHIRES T

Semces
r

;HI
disinfect

20-60m w,‘ z@zumum
DR ER 99.99% BENR
50 100mW @ 280nm LED FERTREHM i EEHIBNEREKEX
ook RENE

*  LSU/min- 40mW UV-C LED

*  21/min- 50-60mW UV-C LED

*  3.5U/min- 100mW UV-C LED
SL/min- 200mW UV-C LED

*  Energy = | (mW/em2) * T (sec)= mi/em2

3-30mW @ 280nm LED +  mW/cm2 and applications are the major key factors
0% HENR

0 REIFELHEINFFENHREOHRSHEMFE - 2018-2020 EXWAXAETH B RUV-C LED HiRIHAMEDE
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Life Science & Water Quality
Madical Instrumentation Menitoring

Ultrapure

Medical Sterilizat
edical Sterilization Water o

Drinking Water
Sterilization
infecti
In Home o o
Appliances
Food Proces Water Treatment
Sterilization

Air Quality

Source: LEDinside
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INEIAE =t 8
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-~ HE A AR
(=) % Hads
Lig AR 48 %

B iR+~
) 108+ B 107# &
B E
&3 % 237 %
% o 46,462 50.89 52,901 18.89
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i pawilg g5 s UVLEDfe+ # S 2 [RLED. F1A & * % ~ >
CEES S TR SRR S
3.7 B k2 i TR E AL
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B R AR AT I\th'rﬂ‘—gﬁi 2 AP ETBAHT L R HE)
£ =280nm) *t R G E G KRA O BIRD W s
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SIS
LED 37 ¥ » FEfEE* &
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L ER T 3*517%59 ]
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5%~ UVCLED t B A S& P B 2 AMFARE > %3 & UVCLED # 357 &
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Py

]

B ~ 2020 42 UVC LED i S EEEE 1T
woswan  (UEMET  we ow
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dasanN
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e

Source: TrendForce, Apr., 2020

2017 UV LED Market Value 2023 UV LED Market Value

= UV-A LED UV-S LED EUV-CLED

HUV-ALED = UV-BLED BUV-CLED

USD 991 Million

Total UV LED Revenue %

Source: LEDinside

2018-2022 ==5M4R LED 3SR - (xfERA B

M USD 2015-2022 UV LED Market Value

1,400

1,000
800
600
400 y

200 —_—

2015 | 2016 2017 2018 2019 2020 | 2021 2022
m Others: Bankr;:::e, Nail Curing, 14 11 12 12 12 12 11 11
Disinfection/Purification T 28 32 120 148 210 438 B88
= Medical e 8 9 14 20 25 30 as
= Tanning & Plant Growth Lighting a8 12 14 18 20 22 25 27
" Sensing = 3 4 5 S 5 = 6
Photocatalysis Air Purification 19 22 23 24 28 30 32 34 ]
= Industrial Curing 6a 81 128 150 197 212 211 224 |

Source: LEDinside
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(2) ~# % IR LED :
mg—a B hndh o AT PR B4 2019 £ #4281 mE 4 o
BT AT L £ B4 2013 3] 2019 & B A& 4 AF & B E 2 24, Qeig
Bk oo
B E AT 85-00%A 55 & e eh IR LED 5 e et e > ru g
LEDinside 3§ % > 7 2015-2020 & 1% #= % s % &b [R LED @ £ & £ 5 T

MUSD IR LED Market in Survaliance Security Application
200

174

102
100 ¢

2014 2015 2016 2017 2018 2019 2020

IR LED fede » drir P A 3G 4 Hyeh 2 % 7 515 > 7 HFEd 5.20 % &

M USD IR LED Market Value

600
Military and
Aerospace

500 | Communication

400 - B Computer and
Office
Consumer-Remote
300 - Control
® Consumer-ris v.s. 1
= Face Recognition
200
M Automotive
Survaliance
e 11%
100 M Survaliance Security
0

£5M8 LED mBRERELD (FEXREATHHE)
2015ELTSMSLEDTEEEE2 47E=S « 20204158
LEDTIEEEREZIS.25EES - FEOAEERL6% -
TEMERES IRERIEHRSTSEEDHIE -

2015 2016 2017 2018 2019 2020

435 {1 &

(1) % b £ UVLED : # & = ch UV % ¢k LED 4+ 53 ie (7 & Bcsi B 4 247 T
SEAT) PR AME- TAHARE B REZHEFAT R A KD
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HE HET o
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20 & A 54 WiEAE
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(I)BT-FR2IATER
i+ PCS/ Frpi+ =~
£ R 107 & B 108 & B
2AEE )
1IBH S _ A it AT A B A it AT AE
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Ll A 21,723 19,020 26,725 40,301 30,362
T A 1,196 418 194 117 94
A 12,823 20,525 18,794 23,302 34,002
ARG 400,163 368,995 391,779 362,489 313,126
e g A fie 68,870 49,563 57,554 32,686 25,007
A fiefs 109,394 70,433 89,786 48,918 25,007
s ol A 762 864 8438 1,512 17,390
e A fie 69,632 50,427 58,402 34,198 42,397
L PN fie 14 102,639 71,297 90,634 50,430 42,397
* 225,133 231,887 231,887 231,887 231,887
2 ff 35,435 35,435 35,435 35,435 35,435
Eg A pEw 70,106 52,361 67,323 63,651 6,498
B S A Y 36,337 31,491 35,091 47,419 6,498
“ g F (143) (1,115) (1,268) (2,682) (3,091)

i?:”)’i Z - - - - -
7|~ pem 330,531 318,568 333,377 328,291 270,729
|- et 296,762 297,698 301,145 312,059 270,729
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i TR Gl SR
= R BTT EAEMIATR GE1)

#E 104& | 1052 | 106 | 107& | 108 &

S LN 351,822| 219,888 271,314| 280,118 91,302
¥ EL A 129,942 84,455  99,572| 83,963 12,572
FEHF 58,678  27.968|  42273| 26,690 (41,443)
¥ E by r 2 % 12,021]  (5,126)|  (4,508) 2,823 507
L i 1 70,699  22.842| 37,765 29,513  (40,936)
Y EE AR 70,106|  22,778|  35,831| 28,560 (40,921)
B H - ] _ - -

8 FIER) 70,106| 22,778  35,831| 28,560 (40,921)
MF % BRI E (e (143) (972) (153)|  (1,414) (409)
ET)

AP EEAE R 69,963|  21,806|  35,678| 27,146 (41,330)
EQFRwA 2P 4 70,106| 22,778  35,831| 28,560 (40,921)
IR 2R E - - - - -
\? f f f RIGF B 69,963 21,806  35,678|  27,146| (41,330)
FEF R
Pl ] ] ] ] ]
FILF () 3.07 0.98 1.55 1.23 (1.76)
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R e
&R BITT ERMBTAR GZ1)
P 104 & 105 & 106 & 107 & 108 &
I XD 348,810 215,811 266,699 275,352 90,264
¥EL 127,134 80,901 95,671 80,027 11,953
¥ ##Ei 57,064 26,220 41,363 25,190  (30,406)
¥y 2 4 13274  (3,786)]  (3,693) 3,630/ (10,532)
f—; Z 41 70,338 22,434 37,670 28,820/  (40,938)
BEYEE
70,106 22,778 35,831 28,560  (40,921)
~EEA
[E 3= - - - - -
A EAIEE) 70,106 22,778 35,831 28,560|  (40,921)
ABREEEA R (143) (972) (153)|  (1,414) (409)
(s 248) ’
APFEIE R 69,963 21,806 35,678 27,146|  (41,330)
FLFA(R) 3.07 0.98 1.55 1.23 (1.76)
EIMBTRELEIFFATIER
(Z) BFT R FHEEVFLLZAEPAA
# R B g T EPin
104 = TEFENFAE AFRFRA
105 FAES AT AFRFIAL
106 # FAES AT AFRFRAL
107 & T EEN AT AFFTILAL
108 LN 4L RFEFTLA
D105 2 10T EFfe s 3 Ep 2 dFF e LA g B E 0 MM LRI E A GEEEP T
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R BiTT ERMIEA AT
A4EIE R (3il) 104 & 105 & 106 107 & 108 &
par| b T AT 17.62 13.96 15.70 9.63 13.84
WOOLHF 2284~ fus 2 X% | 1,52157] 1,67491]  1,250.61 818.35|  948.95
o R 537.76|  681.92 597.30 943.92|  977.59
'gji;b i dot 496.83|  632.25 544.14 826.91|  886.98
L mr ek - 47,687.50| 236,131.25| 328,022.22| (9,017.1)
BleBmir @S (=) 2.80 2.09 2.61 2.80 2.02
RIS NE 3 130.36|  174.64 139.85 130.36|  180.69
RS () 8.15 5.11 6.10 5.59 2.56
Vg ams (4) 667 453 5.95 948 819
Tyl P Kk 44.79 71.43 59.84 65.30]  142.58
AEA RS ERAEES () 23.73 10.79 11.86 8.36 2.58
REAFESF (%) 1.00 0.57 0.71 0.74 0.27
TAEMEF (%) 19.94 5.92 9.36 7.53|  (11.97)
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ﬁ?”bgifg'u%??*“ 31.40 9.85 16.29 12.73|  (17.65)
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Eun g () 3.07 0.98 1.55 1.23|  (1.76)
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CmarmRFF (%) 20.65 693 (3r2) 673 539
¥iEEER 2.16 3.07 2.43 3.52]  (0.42)
AR —
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= R BT E RIS
m1rE e (GED) 104% | 105& | 106 | 107& | 108
b PR FAF 17.40 13.67 14.91 9.43 13.54
#(%) j:ﬂp FEIFBATREZRAN 5 57 1,679.45| 1,250.61 818.35  948.95
i b SR 529.14|  663.87| 601.29 912.53|  994.39
y Zb LS SR 48759  613.77|  545.48 79432 901.17
)4 R K - 46,837.5 235,537.5| 320,322.2| (9,017.6)
Bl (%) 2.90 2.30 2.58 2.79 2.33
ERTES - 3 125.86|  158.70|  141.47 130.82|  156.65
e | R RS (F) 8.14 5.09 6.12 5.16 2.55
‘*"f R H RS () 6.67 4.52 5.92 9.44 8.34
T yosl P 44.84 71.71 59.64 65.06| 143.14
PR RS EAERES (X)) 23.53 10.59 11.66 8.22 2.56
REFAGHSF () 0.99 0.56 0.70 0.73 0.27
FTAEMF (%) 19.97 5.93 9.42 757 (12.00)
BEHEPE (%) 24.07 7.02 10.99 8.63|  (13.66)
ﬁz“ ‘;j? %‘; ‘t( /1{F S 31.24 9.67 16.24 12.43|  (17.65)
BHEE (9) 20.10 10.55 13.43 10.37|  (45.33)
Fn e (~) 3.07 0.98 1.55 1.23 (1.76)
CmeREF (%) 140.51|  128.77| (:2) 264.85|  141.84
* ? BemERErF (%) 272.29|  221.40|  146.04 147.22|  153.26
I;Lfnﬂix““ F (%) 22.58 712 (3£2) 12.33 4.67
- % A 2.18 3.17 2.44 3.63 (0.97)
Mg R 1.00 1.00 1.00 1.00 0.99
W@W& ZER LIRS %%@Wo(?ﬂﬁ%%%&m/% AR L)
Lopfd FAMSTE AR BF 108 & F fid» 2 st » AF AR 97K -
Zﬂ&@mkﬁfﬁi Q%ﬂﬂmﬁ&@ﬁ%ﬂ°
B T H ST TE L AR BT 108 E B P T FR D ATR o
4G R EF T AR BT 108 & B »]z«w,ﬁku;}gﬁ EAARSL P REHI N
#E T ACIFH TR o
AP A S SR KA RS2 &?éﬁﬁ$1%:&ﬂkiﬂ3o
6. EFlae 4 2 #Ehéb“"?'T“ﬁ HEE RS r]1084&}%};5:}5%520
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3R o
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[

2

PEAE KR 2 P13 5 %
2hGEA

e
Pl

-~ HaERkR

% 3

A e
ER . . NP N P
s 108 # B 107 # & | # (F) &% [FF 5] (%)
d F A 255,287 315,816 (60,529) (19.2)
B Y R 30,362 40,301 (9,939) (24.7)
£2VF A 94 117 (23) (19.7)
Hie FA 28,490 7,027 21,463 305.4
AN 314,233 363,261 (49,028) (13.5)
e f i 26,114 33,458 (7,344) (21.9)
His f i 17,390 1,512 15,878 1,050.1
N 43,504 34,970 8,534 24.4
PN 231,887 231,887 - -
A 35,435 35,435 - -
g B 6,498 63,651 (57,153) (89.8)
g F (3,091) (2,682) (409) 15.2
AR E A 270,729 328,291 (57,562) (17.5)
Rifd ERRRERT A2 LUt > PR SRR F L K
LEW FTAZ HU f F4c 0 L8 Fp 108 #4245 * B P?Jﬁ»fﬁéﬁl—ﬁﬁ 1% 16 55 42
F o AR R EETA22S5I9F A2 EF L GO 5 2L0$)22,713 F = ¢
RF RARS AR F 108 # BEE TR o
s P AR o
1LBT- #RF Elar ~FEBFEZ CE A g2 A B RTF
Hix o 3rom+ R
£ R . . VRN U VR
5 n 108 # B 107 # & |3 () &3 (%6 6] (%)
kL 1] 91,302 280,118 (188,816) (67.4)
R 78,730 196,155 (117,425) (59.9)
¥ E LA 12,572 83,963 (71,391) (85.0)
¥ER 54,015 57,273 (3,258) (5.7)
HEE A (41,443) 26,690 (68,133) (255.3)
A R 507 2,823 (2,316) (82.0)
Fh % ) (40,936) 29,513 (70,449) (238.7)
TR Y (15) 953 (968) (101.6)
Fis x4 (40,921) 28,560 (69,481) (243.3)
&%ﬁﬁ&%?éﬁ@i:*u*’f%ﬁ$ﬁé% - FgnE gt
LY Eqer “HE ] L2 AR AR GFEY 7B
;; S8 G TR L L e UV-CLED MM A4 Senilie 2 T HF » ¥
Foggr A g T > RAK 108 £ BASH o o
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