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Development Tendency and Policy Implications of Photonic
Technologies and Photonics Industries in South Korea
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(Institutes of Science and Development Chinese Academy of Sciences, Beijing 100190, China)

Abstract:In recent years, South Korea’s photonic technology has developed rapidly, with world-class LED manufacturing
technology and information and communication technology (ICT) infrastructure. Meanwhile, due to the fusion of photonics
industry market, the photonics industry of South Korea,as a high value-added core industry that improves the quality and
functionality of pillar industries , has experienced new growth opportunities. Therefore , South Korea provides strong support in
all aspects by formulating photonic technology and optical industry development roadmaps and policies. Based on the experi-
ence of South Korea in focusing on the development of photonics technologies and new markets,and the promulgation of the
Industrial Promotion Law to provide legal protection, this study suggests that more attention should be paid to the medium
and long-term planning and strategy formulation of photonic technology,the industrial development of technology integration
applications , the infrastructure construction,and the localization of core technologies applications.
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Tab.1 Strategic Technologies and Products of Photonics Industries in South Korea
HARSGUR AR A 7 i
S g IP/WDM IDC/ T RHA B BE IDC 2 LUK AR . WDM-PON
(Optical Communications) AR [ TDM-PON # R B8 - G4E A R
BIRER LED #)6Z AR SOt E A A TERE R A /R AR (S8 3D FOR |
(Display) Zett AMOLED Z2 1k i /s 45 i AL B AR
KA 23 ) LS P R ORI B AR AP TR B R R 8 i B R
(Precision Optical Instrument) KA PCB BEYGAL . EE 11 48 LCD S A I A e
KPHYERENE TR A K P BE HL it 19 K B RE AL ALl T — UK B BB 3 48 1) RUSUAR B
(Solar Energy) (Lock-in Thermography ) A & OB EL Y #) A& & ook
o G K] JIF GaN (R I AR AR H AR | 2 w1 2 {0 LED MRG0 B R
e Micro-PL WUJF R HIEHL 25 B £ T 99056 ( Mesopic Vision) )
Slid-Sta S, LED St 555 5 20/ 1 1%/ 5 FE 16, OLED 4R AC-
s LED 4R G IHEE (O fr R
P O S5O T P AR RO GRS PRI EOAR JETOUL 0 i R S (OB HR Sk

(Industrial Laser and Laser Processing)

(Bio and Medical Photonics)

A Tl

(Security and Defense)

Il
( Optical Metrology)

e ARG AR
( Optical Metrology)

TR

(Next Generation Optical Technologies)

Z & 585 (Education and Research)

TROBFET R AOGEF I 5 2 TR WOL K P BOR 91 B O
HHEIFHOCRTF LI CEAR O RDERIRER

R O T ARG OB B A 1 B K TR OEER HFE
FA T W2 % AR (Optical Coherence Tomography , OCT) F1 P4 %i 4% ¥ 6
EPRETHOR N0 3D B R G T YUOR AR AR Y UG R 5

FHT AT D 5 R M I 5 2RO BOR V32 RE A BO LR V2
g%;&iﬁgﬁ&* JHF AL A& DG EOAR FE T 61 1Kk
S FH

FHFRT A 3D BOLARAL 2 KK TR A il R I AR
1o G AR A AL T —FU A7 o8 SR 9 24 K s B = 0
B AL IR AESOL AR [ 4k 3 K IR O B
AR B AL I3 T IRSIE A T SO HE e i & BUN WU ER
(SIS bR 7R CEN

FTF RIS C2= AR R 5L FIF cast mold Y Prisma/dynamic tor-
ic BN —AREIEIREE 0T F P8 K i #4445 1 (Reflow Lens) (42 @14
P & AL AR B Sk AR IR LLAMNEMR AR I AR IR et B 2 2
AR

BT AR LR R E IS B TR B O I T A i 15 R AL B I R
TCHAE-BRLFT 3D Sl 2 Pl 2B HOR BT R0 RS 2 055 7 A R 5 Ak L4
AR BT WOGH) BT T 5 B FIRRIE IR TR R TP AT 6 PR ET Y 20 nm
FFE TR B A

o

BT, B X SMIAT B IR O BOR HEAT [
HHIE 4 5 @y e e PR ik itk 15 2 1 B s IX 0] o 45
SRR 1252 BR, T30 7 4 [ 3 B4 A
W O AR GV &, 45 A 2 d a5
R, 7 RO Aol 1 SR IR 555 B S it e Aol
WRAEHE D R LED SG L% T —10
SAARER A IRV, iR SR 2 A S B 8 A7 i
A R SR R A i R R AR S s @

55104 71

B YER A oK T S, A I E A A g
it RBIE W oK, R e R 7 b 3 [ i R
(LUXKO) \iEFMR e 55 , 38 5 3 m FE P Aol ™
Y 7 ORE ZE A BRI 7 B R s B figk e Al
28 WX T 5207, 1597 20 Z0LR &
R ERA) DN == i R W DN I A |
R AP RE A A B A4 tAh, LED 8
W=t ATIE R 22 KT B R R ] — il SR Gt

www. globesct. com



2021 42 A

+RUBMED LA

MEBREEE

R2 GERRETHAMKRTL S
Tab.2 Specific Tasks of the Comprehensive Develop-

ment Program

AR BARE5
il i S Al &**ﬁ%ﬁk&%
FROGR G UG wﬁmﬁﬁﬁtﬂ ZLIN
HAR Bl Xt S B MVLﬁA@
.
SR AL GRS @&%ﬂ%ﬁ&iﬁﬂ%ﬁ$5;
Ak BT Ml ) FE RSO $R AR 55
Bl GRS ok R ENAT K ARG
ik SO SRR
S~ FIE GG Al B R FRET 5
iﬁgﬁﬁﬂ%J Ak j] ;‘(Fﬂﬁéﬂz\j—iiﬁ%
R ER A S T A
B BT OGRS BRI LT 5t
TR G T AL
HHA R S AR T TR
R A AR 2
TG

2) il 7E YRl A AR F R I BIE A s 2020—
2027 AR RIOT A AR IR ol R e
FITE I, 16 7 e bh B2 AE DU Ot £
JEEBAE S DR E R DERE IR DRI A
Py JEREVESE 8 ARl & PR Tk, A5 H AR
SR T IS B SEE SR YESE T S R, BOE
I A AL 1o, B SCRFRAE (3 3)

3) i Joy E I H N R OH BR BE K B A
2021 A A7 AR BOR BT A A R AT H S
FEM BB H " o MRAECREE AR K
BEECIE HESh I R T S R AT SR
BT R B T (R — 2B B ) fF e (3
4) .

2.3 HWREHFWIEE TR

T 8 6 AR B | 8 1 3 1 F 5
BE T B2 1 fi ( Photonics Care ) P 225 4523 |
foll K BFSE T B B 45 A [ e e HE 6 T
B 7 AR TR 5, 4 A ) 1 T A
BRI 7 M TR A A A 05 7 b o
AT R b

HEDGIM T A 1999 4EfilE Otk s 548
AR 5 R HE PR T X = K EH =
Wz — 7l B S HEA R RO F AR N
HO G TR OG5 Sl LSRR 6 i BT
A7V AE s BRIk B BT T R A T T E
IXE o Rk, 2017 4E 56T 7 < bRl H AR
BRI BT @R H ™, B E T B3R
T, TR Bl A e T H R 5 BT (R ) S T
FoR o L R e SR 5Ot
HARMFLG, R Z TR GROGF BT AU, $2 it
i T 25 0 BE 9T 48 8B 7 ke T H IR R
2018—2022 4F, JfE A 7500 {256 7T, py %8 [ e 1
AR i R 30 5 R 9 B 00 300 T BT (R A £
BV B AR R R B B R 55 s 7
WH JeTE R A SR A, M T e
I R T AR R & 7 LAY % 4 Y
YR A, 38 A 7 5 7 B Y P R A
FH 03 DX R 5 42

3 OCRE BRI AAERETT 1h]

Tab.3 Development Directions of Photonic Technologies

FEAE" — ‘
45133 15 % 7 AT

B SIR00 TR o i T PR I AAE I J5 1)
%%ﬁgﬁ# ™~ ™~ » Vi Sl ﬁgﬁ%%%%@mvmemv

il (5

3 = C ( 0ok ity 1. T FFEICT  BoRds JRESE S0
iﬁ%}ﬁ}%‘% ‘ C' }qéiiﬂkﬁi ﬂ“ﬁ&* L

aege ) ) 9 oppkpen JER G I R A
Sl £ e =L

1) (™R3 25% ; (DR 3 50% ;DK T5% .

www. globesci. com

55105 51



MEBREERE

+RUBMED LA

2021 4E2 A

R4 TR BRI RS
Tab.4 R&D Projects of the New Photonic Technolo-

gles

EE G W RHAR

- KA
FAULED g R LED S8
Mmyme .+ 50 Ghos SUB R TR (IR AR SHIOE
LD #2(VCSEL) N . —

i L5 W T AR R T 2o AT
4G - FETFREYETFY 66 5 oL ek 2
MR g 5 g it s 5 O 1B
TR - BRI JELTAN LTSN b
fuze 150° B 3D 5 e BB
; TS TR A P B
AEIBT R ez b IX (R R LED B
Y. AR TR A EOR LED

- AT A TR Sy E R GBI POR

AN, fE B ICT W8k M (Internet of Things,
10T) HARZE T — AU HA Y P 25 FELhtl T Ot R &
WHFT . BEE I H Bl A 1 [ B R v, 32 [
FAVR SCHFMERETH S0 . i, M i il €
TR FEBRERIEL, THRIE 2030 4R, 56 7 BT R4
R EHURE] 2 43R TC, # DX AH ™Ik Y
R EBAE 6 HicHT, X RiTE AN
KN 2 TN E 30 T EOR BT IR 55 I 3 Sl
FEERE, 58 50 ZBBRIF /M. R K
PRI 5 1 [ BL(2018—2021 4F) #4558 G T4
OEARW R JeT BRI E ToT (REGIHd i  BR) 7
VB ISR BRI K 55 26 2 BB (2022—2023 4F)
W FE IO T BRI DR M S R R TR R Y
B R B L5 G W T Ik & 8 3% 4 B RE IR 55
ST BT R AR ToT Z345 IS5 55 5 2 = Bir B (2024 —
2025 AF) TIPTS5 Al Ao B i 0 H L S
ST BRI IRAEF- 5 s yu It H  Ge— 2 b Ak I
WNIESCRE B RE(E B AERIZE 5 5 55 .

B W ] 2 FEORE O 7 B 7 AR A R FI S 1
BARAZE G, B AR TH S U 1 A B A9
RENERE R A o 6T B R8BI 1Y 42
AT KT 100 A4 B IR Fk- B IR A= | IR 40

%5 106 71

FIFFIETA H B IGER-FEE 6T | AR5 P L
B O MR- R T AR SMR-I BT AR A R
R LA AR

3 HEEZRAFTERAMASLHE
RIFR

3.1 ERZRAMEHER

G ST ERT IERCHEAT A7 42 i R
FI, i $2 TH B ah S RE, L h R RE £ L B
TSP T AT o B DUl A i I
AR SR A HAR™ Wi aod -5 H At Sk B A A
LA, RMRE 1 785 77 ity BRSO 6L ) 36 B 7 OB
g5

DU 5 NS 0 1B MR L 0 R 1 G SN
e Dt E OEEBAEE DR E B Ot
AW O BIT A OERETR A 8 D EURTEN
(£5). #hEDEEARBE20194F 545 (£6) n

RS OLREEHOR FZ GRS dh

Tab.5 Main Fields and Products of Photonic Tech-

nologies
GES Fe ARSI A FE
e f %ﬁ%ﬁ%&%ﬁ%ggggg%ﬁ

www. globesct. com



2021 42 A

+RUBMED LA

MEBREEE

RO OILEABAKT
Tab.6 Photonic Technology Gaps

EE| 100 92 100 100 100 100 95 100 100
BN 93 100 95 86 87 94 90 89 91
[RK 93 93 98 90 91 91 100 93 97
i & 77 86 79 80 80 74 78 68 77
=2 HES| 83 81 86 81 83 90 88 76 81
ﬁ%ﬁ%g& 25HE 3.04F 244 294 2,64 LSAE 234 334 2.94F

TSR HA R L E AR BR
PAIKPFI 8 A BRI, LK it [ S il 4
ARG E R HARIKF(100) (2285, jEAh, s [E
MgETEds hn] LU 56 B DER& AR K-
T [ 5, B D Rl & B IKP AR A S [ R
H A B AR fi s LA — 2 228

3.2 EREZRABMABRARKIRFKITISHENR
%

plil

i L o A SR R S B, K R R
HIH Ot BT A BT e BIERE 3 A AR
W5e AR Gyt 1) LB A S JEOR,
TR AR I W 45 VB REXT . H AR U3 5 1 358 TR
FEBILAE ™ i 5 S By i BBOHT 113 37 1 i) S B el €1
WS EOR, IF A DETEARBL AR A A
LED J4% | 2 WA HOG AR 357 dh s 807 2 BB
T 73T 1) 552 B S 2 RE 003 5 B SE B R, Tk
Micro LED B BRI i R 6 5 257 dh o

ARG B A LT 2 ol A T A
A3 1) P S il e A il
b, AR5 [ o B RS B LI £
AR TR, FABLER 52 ™ il 2H 25 21 it
A FFOERT DL AR S AFEOR N TR
PR, 3 R A 1 D0 S B B B RO
IR AR B DGR SRR T ICAML, A8 B
AR K E I AT s i T B 2) AR N

www. globesci. com

s, LN F R R A TG . Kot
7AW NS 3 A5 HOR I T A B, O
PEA T4 4 (5 4 1) £ BRE A5 B B Rl 5 BRI G R
PR SRR T8 T, 7 30 5 4R 32 e ) T
5 5 B AR R A G RGBTSR HOR T
TREARY B WG R M b, 3) 4t

IR EEE e S o SR R % a U S ot
JGREIR G A5 S5 H AR N T RE R M, B 4
A 7 R R BT T BB U 5 B G AT B AR Ok
SRR T3R5, i A OG5 A H W o
T B DU (R B AFBOR N
I By 22 4 , 30 3 S I e P it 8 19 B Sl & A o
3.3 MR AE T WIRGEY REEEHE
RIE

2018 4= 3 J, i [ [ 2 A AR 26 15506 53k
R T SRRl G BRI A B Bl 1 152 1) 12 7
OBELA AR 241 ) S e &l 85
RS EE GR 7 Ml F 32 A R i 0 ) RE R, H A2
S BROGRG BRI A B8 BLAily, 1 5 G Rl 5 4
RZEFTT, WAL, H a2 NER R T E LT ot
BEHOR™ R R P R TR I Bl 1k PR S
FHE G BOR 5  HU L 38 15 45 I Ath S5k
BORRE  TF I i s & 7 i PERE A HOR o

JER AT R 6TE L 3 # 20 N SRAL,
AR OGRS B IR R R 3R Ll A

55107 51



MEBREERE

+RUBMED LA

2021 462 A

BRI Ze FrfEfl [ br &1 35 2 & TP 45
TECRE S TR E MU BT T BT B SR AR B AE A
o HAE A\ (BiFR L A ) BURE , 7 i iy
BEIRHR B O B SR IR 4OE R G HOR BTl 19 %l
A ATLCRIBCR 5080 - 1) 1% Ll A A 75K
THOL, il R ORI B 2) War etk Bl A
ABEIN 33) T A R R R A A H it
R)54) SCRFEIOCRI G BOARAN ST i A K%
N BAHESR 55 ) SR G 15 S HA 2 LR S
TEYER G HAMEE T HI56) Higr Hofth %l A
A 2

(], AR TR A S IR MG R A PR 187 2
SRR R, Ot G HRLE S KRR 45 €
DG IR M2 o LTI i DR B o &
MO AT, H iz s s il 2o Ja8ids 2t
il A R (o [ B B ICT BFSE %) e TRl A (L
TEFBLEOITE B ) (ICT fl A (w7l 5 T
BE) , DL R Al A i il 5 (b R22) GRERE A
(WRIRE:) PR G (R IRR) SFOFTE LA 1
ERE A HR LTI

4 BRE#EN

AT 43T i DG T HOR G B 2T
B 6 7 TR B A 3l &5 F006 7 3 K T 1%
O, B TR 1 BRI 7 Ml 1 s R3] 5
WiHEE , BAE T AR E SR A TR E
BT HAR G 6" W e 2256, S 36 151217 ok
W R RS EB

DERARXFHEREAF UL R PR
MEBBEIE 6™ LR KRS B L
P A BN 52 TG GO AT 1 A A
J&o R EERBEFXYCNRIDETHEARS
JeT AL 1, A AR A [ S A M i

55108 T

T HUGJZ Y SCRFEOR . 8 E DA HES O TR
Il F) e J , DA I 5 2= 1 71 1 5 )2 T 49 1 5
T HAT AR S R SO A B TR e AL
FEAEETHARN AR Lk = k45 T, 5
i BB A 7 L B T B A7 0 2 I )2 T
PEAT R RN AA T &, T AR I SR H AL L
BORMIARSCHT A, I 677l Y BOR SCFF o
DEMAFEASEHMB ARG LA™
WK R o 5 EARA Tl 1 B oK AT, Ot
THARGERE N AFEHR GOREOR Y
AR R P R TR IR AL
i A 12 (9 B U e Rl B BRI, Tl i
5 HAD BB AR AR ZS &, M B2 55 7 i B A
QI H™ i B AR S5 o BIAnEH T 8y 7 BT fR fat
T, T AT BT RS HOR, IR
TYEE . R E A w62 R 5K 2 %5 i
R A& G RELOAR , A BE B4 s A DG 7 BORAE
oAty SO A AR o
NEMAFHERAERT I LR PR ERMIE
REs i JEr AR B 5 T B RO SO L,
BOA 5 IR OE A I HEEE A, O™ Mk i AH
KBFFE ALHE 7l e AN R e e i A T
S B e A 1D PN  B R T A B | s R A=
T B B HEA, 95 Ol R B A Ay, Il ad B
FEWFFENA T8 E T RS R Y™ FERT LTI
o FREA BT R G NA G R, A
A BB 27 7 A, B e A 1L BB N A B
FRESCE FIBL S, 05 B R BB A 1 B SR i
#, VLS AR B A P A ) F- 5 8
HERHEIN X IMEBE S IZO R RE
o 1T HEEEAR 5 o) i, 5 AR 25 1R I b
KT 52 2R bty , PRI, B 2020 4558 DL EL
TARIE R A X G, TR SMEAT JE 7= b5

www. globesct. com



2021 42 A S RBABMEL KA MEBREEE
155, KA OEA TR EHE SO A, R 08 (4] s s K ROF I Pl St T i R & R 3L

Bl i B T S R R AR B 7 A 1Y AR
LB AT TF W H ™ “ 77 LED G5 4%
ARIT AT ™ SEAT AT H 38T R =0ET 5 H
AR e [ A [ A T Xk AR PR IR B, A BE A8 B T
M7 H FEIR AL OO, G X SMIHE 5
(8 T TR) AL, A o B8 A7 T K R IR AT K
A% DB it A A E 4L o

S Lk
LI WBU , B/ 2, gt i, 55 BLAOE 7 SOt 14%
AREIREF LT ] AERTIB A R 4l (A AR
JR) ,2007(2) :27-31.
YAO Shuna, MU Xiaoyun, TAO Jingian, et al.
Modern Optics and the Application of Photon
Technology[ J]. Journal of Beijing Union Universi-
ty ( Natural Sciences) 2007(2) .27-31.
[2]XBige. Yo HAR Gk Cl//ob TR
BB S 7 ——K = A0 TR i 15 B
2006 ELBIFERHOSIRESCE. S RS
17,2006 :24-31.

LIU Songhao. Photonic Technology and Photonic
Industry[ C]//Photonic Technology Innovation and
Industry—Proceedings of the Yangtze River Delta
Photonic Technology Innovation Forum and 2006
Anhui Doctoral Science and Technology Forum.
Hefei ; Science Association Forum,2006:24-31.
[3 TR A 6T B BT HE K g N R AR
RS BE A [ 1], Jeil {5 H0R, 2011, 35
(8):1-5.
JIAN Shuisheng. Photon Latest Technologies will
Develop the Basis of Low-carbon Information Soci-
ety of Human Beings[ ] ]. Optical Communication

Technology,2011,35(8) :1-5.

www. globesci. com

MK [ EB/OL]. (2017-06-12) [ 2020-08-
14 ]. hitps://www. sohu. com/a/148281541 _
628943.

High-end Equipment Development Research Cen-
ter. The Development Status and Trend of Photonic
Chip Technology [ EB/OL]. (2017-06-12) [ 2020-
08-14 1. https://www. sohu. com/a/148281541 _

0o
L=

(=13
=

=

[5] 41Xl . Z(Photonics) A Y S 8 OH ).
2t 71,2015, 19(2):43-49.

SHIN Yongjin. Photonics Industry Trend and De-
velopment Plan[ ] ]. Optical Science and Technolo-

2y,2015,19(2) :43-49.

NEEEPIERPIES p

o

2 SE2AAHR] &

OH

=
e

Alr 8t=2&0|=

or=4 &, 2018.

Korea Photonics Technology Institute. Brochures
[R]. Gwangju City: Korea Photonics Technology
Institute ,2018.

[7]AHN Inhwan, YEO Seonju, JUNG Kinam,et al. A
Multi-functional Highly Efficient Upconversion Lu-
minescent Film with an Array of Dielectric Mi-
crobeads Decorated with Metal Nanoparticles[ J].
Advanced Functional Materials,2020,30.1-11.

[8 ] JEON Yongmin, CHOI Hyeryung, KWON Jeon-
ghyun, et al. 224, Wearable Photobiomodulation
Patch Using Attachable Flexible Organic Light-e-
mitting Diodes for Human Keratinocyte Cells[ ] ].
SID Symposium Digest of Technical Papers,2018,
49.279-282.

[9]F2=.ETRLIZ=0 200G CIOIH &5 ‘HS4
Jl= e[ EB/OL]. (2019-11-26) [ 2020-05-
20 ]. http://it. chosun. com/site/data/html _ dir/
2019/11/26/2019112601780. hitml.

25109 11



MEBREERE S RBABAEL AL 2021 4E2 H

RYU Eunjoo. ETRI, Develop Optical Communica- Project (5) Establishment of Optical Convergence
tions Technology,200G Data Transmission in One Technology Development Platform [ EB/OL ].
Second[ EB/OL]. (2019-11-26) [2020-05-20 ]. (2017-08-04) [2020-05-20]. http://kwangju. co.
http ://it. chosun. com/site/data/html _dir/2019/ kr/read. php37 aid =1501772400610495004.
11,/26/2019112601780. html. (4] X A= Z2AZ TEHAINOZ Halof "=C0H

[10 ] 2A8HAL MK Z8EAHE AIE 7% 01 & S} [EB/OL]. (2017-10-13) [ 2020-05-20 ]. http://

[ EB/OL ]. (2020-03-31) [ 2020-08-14 ]. hi- www. bosa. co. kr/news/articleView. html? idxno
tps://www. etnews. com/20200331000327. =2070095.

KIM Hansik. Global Optical Convergence Indus- CHA Wonjun. Phototherapy, Transform into Pho-
try Market Increased by More Than 7% [ EB/ tonics Care [ EB/OL]. (2017-10-13) [ 2020-05-
OL]. (2020-03-31) [ 2020-08-14 ]. https:// 20 ]. http://www. bosa. co. kr/news/article View.
www. etnews. com/20200331000327. html? idxno =2070095.

[11]B2BEE VB UEI| S W IER]. (15 FRUASHNVL KBBI20 228 Y
ME: XA Z IS, 2010. 2 Corg 8 erm gfad [ EB/OL]. (2019-
Optical Society of Korea. National Optical Science 12-30) [ 2020-05-20 ]. http://www. motie. go.
and Technology Roadmap[ R ]. Seoul ; Ministry of kr/.

Knowledge Economy,2010. Ministry of Trade, Industry and Energy. To Be-

[2]et=dASHNERE NESEI =2 228 2 come a Global Optical Convergence Technology
= S ok sk ghmk 0t [ EB/OL ], (2019- Powerhouse[ EB/OL]. (2019-12-30) [ 2020-05-
12-30) [ 2020-05-20 ]. http://www. motie. go. 20 ]. http ://www. motie. go. kr/.
kr/. (16| SR MAS AR AL FSEI|= N L It
Ministry of Trade, Industry and Energy. To Be- 4 XI&0o 28t §E [ EB/OL |. (2018-09-
come a Global Optical Convergence Technology 21) [2020-05-20 ]. http://www. law. go. kr/IsIn
Powerhouse[ EB/OL]. (2019-12-30) [ 2020-05- foP. do? IsiSeq = 204557 &viewCls = IsRvsDocln
20]. hitp ://www. motie. go. kr/. foR#.

(13 ]284 2FHVIMZ = 2= 02 6288 D Ministry of Trade, Industry and Energy. Optical
=g Z=E D= EB/OL]. (2017-08-04) Convergence Technology Development and Infra-
[ 2020-05-20 ]. http://kwangju. co. kr/read. structure Support Laws [ EB/OL]. (2018-09-21)
php37 aid = 1501772400610495004. [2020-05-20]. http://www. law. go. kr/lsInfoP.

YOON Hyunseok. Gwangju Future as a National do? IsiSeq =204557 &viewCls = IsRvsDocInfoR#.

110 www. globesct. com



