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[ 1] "AF FAH oz F&E= 2 4

=4 EP&C, 2013

=23 =E2E" | EE =2E
Z=7 1.00 MgF; 1.3 - 1.4
Fused quartz(5i0O;z) 146 MgQO 1.74
Plexiglass 1.51 AlOs 18-19
Crown glass 1.52 Sio 18-19
Light flint glass 1.58 SisM. 19-20
Dense flint glass 1.66 SizOz.N 4 13- 20
Lanthanum flint glass 1.80 Si0-TiO, 1.80~1986
Zireen(ZrO25i102) 192 CeO2 1.96
Fabulite (SrTiO3) 241 SnO2 2.00
Rutile (TiO2) 291 Ta205 21- 23
Galliumphosphide(GaF) 3.50 ZnS 23-24

CeQ2 22— 235

AEFSE AT vHAF HAT 71257, 2013, 02

1) EP&C, "EjFAIA]
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AL A ehs Az wjd A3 =dE 2dH §giA A el =
= | T8 WHoREE Aol

D3 (dipping), 2=¥HH¥, CVD(Chemical vapor

deposition), PVD(physical vapor deposition), %

A #Zo] 4 4F3Hthermal oxidiation)®¥ S©o] At}

- Ay SFL Z3 b Ao 7 o)A A sjgete Ble
Trete AEol JAT FetHor FAE "oy, S wa 45
71 AnodizingA AAl A Zx3F 9FE Vitreous T-Z(THA 2 Bl E(short
range order)= 7FX HIABZA)E 7HA= Aol o, ALlHdY FUt
SRSy

- PVDE SiO, CeO, TiO2, Sn02, Ta205%el| o] &=, 2to] 54L& 7%
25y FAEE oA JFEFHE. FIF 2EE 100~250°CE, HlmF
2 55 294 FHRAZIE, BHEol 2 e €S F Ae

- CVD& 7%}t CVD, &8k=vu}t CVD, st 3tollA e 2==#o] CVD ¥ 5o
91o.m, Si02, Sn02, Si3N4 5o 7HF CVD Mo s =23

- 23 Z"Y, 2z oy, d(dip)H T2 =2, T3 Fol Aol s

= WHOo=EA, Si02, TiO2,

<] INx7} o] A&

o=ZH HHEg vAEY xWY HI HAH

o] H(passivation) 9&, ElYHR ] AE F& BHA4T 4 A= A8 HAH o]

A7 Zolt}t. SiNxe] HHALF wFx|e A4S PECVD(plasma enhanced
F28 7 ALgE )
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DSM(2014)° wr=m ejFdA Fefo thgt AREZ® 7]€=Z+& Sol-Gel
Aol 7Hg 2 BlSse AAStL Jlom, AuEF Y oA ¥ HFEd

obd wl§ e o e,

2) DSM, “Anti-Reflective Coating on PV Cover Glass”, 2014. 10.
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| =13 AR(Anti-Reflective) =% 71&ds 2 2353

Etching
2%

Sputtering
2%

Sol-Gel

Source: DSM analysis 96%

=% : DSM, “Anti-Reflective Coating on PV Cover Glass”, 2014.10.
[13 4] Global shares AR-coating technologies solar cover glass

[J Sol-gel H<E ©] &3 RAPERA] A®T 7<=

A ALH A+ AR EES o3 I8 R0 2R HIAPTA]
TS A zstr] el ke dAHE ol &st ABEAEE TP, dAH
Aabgrlel vbeko)l Yl B A A EAAS JHRA e, ol¥ &4
e sAst7] A8l single layer¥HAPLA] HEo] A7 A7 23] My
I Yok HH R AZEt7] Yl A= wet processet B2 WHA TS
o]-&3t] A|ztet= Zlo] H Qs

UurA Rl wet processE ©]&%F WA EF A ZHo|= sol-gel, dip,

spin, spray coating, chemical bath deposition(CBD
deposition(LPD)H, layer-by-layer(LBL)H¢] At ¥4 54 FAH F st
U<l dip-coatingl 2 IH7|HS &0 G F QA=

A= o183ty He FAE Ao sty Wt Alxsk= Zsolth ©] 7
HAzx FAo] FdstH UzAAld=z HFAE Aoy A &
o gt

1M A Q] “Sol-gel S o] 85t Whapalx] FERIO A&7 sh2gAx}ehg] x| 2013. December Vol.3,
0.2, pp.65~68
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sfel Al DSMe] A5 71¥ Sol-gel WHAMEA] IE =] s 7HAl=

- 2 sy Yol &3 F=E 7H
- ol A7 5YHoz "oy g
- frelskel Aol B
Mostly Other ARC DSM AR coating
* Open surface * Closed surface
* Interconnecting pores * Independent pores
* Particle packing + Strong binding with glass

m 100k SE(LU)

£ : “Anti-Reflective Coating on PV Cover Glass”, DSM, 2014.10.
[1¥ 5] DSM AR #Z¥ 7|&

Qaggolo] WA WAREA F)&e] o] Bk 18 Folu,
Nee HAFAANE F48 5 o=z o fi AWEw g
2Th)

&gl 754 3Z&®ol’k LCDY OLED®F #2 H2=Zy
3, agsidel wet stHelM Y A= B AR Q% 34 46}% s
Ast= WhAR WA Aoy HaEe] oA A=

4) KISTI, “ga=go] 7154 Ax}", 2015
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nae PAY & YE 2UF = AR 28 5 A3 53, F)
E, HE3 PC 5 HA /5S AgsE milY AVt 78 AFOR B3
saA tadol Aol Qo] olHF WAIHA, WAE, WA BA

Player, LCD TV 59 A #A|F 2 HYF T 259 HE H 5 A=
A go] 7M53t

B RA, AR R faIdd SHe B A= AN 54 ¥z
Sasior & TAZ AAso] gtom, AAE B AzoH 27HE 54
2 mHY OaZdoels AESe] YR Mgy ot B A= ©
g Age Eo] FAR AEsE AT MY B YTH aTHL 9
e HYAA S WAPEA 8T Aol7t Yk ARG AN YASS
A YaEdel a4 FA0 AR YW, 53 25 Fe AP HA
&) e B WaAAXY FA d FFYA

A= WAL A B YA ZAE &

Fu T2 % 71&e HEIT

Z=3] : Howstuffworks, KISTI, “tj=Z# o] 7154 &A7, 2015
[1¥ 6] Anti-glare, Anti-fingerprint =& 2] A}

VB EE UF FRE FUse] Wl NAE AidEn F3E AUz
L 1EEA, MR HTE B =84 84 Hasehs sEolth
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%344 (Superhydrophobic) =X WA & (Anti-Finger) ZE-& 14| %
A4S Aojsly] 222 fgaZyoe] FWS MARSA FAS
st Zlgolth A foA dojus &9 FYe 2s WAy ol E

Aol ol Fast= S WA WEdd A E3HLotus Effect) 2t

= s,

of

Rl lo

Tz WY WAEA BE AL 53 ge A7 FIAAATY
ANATY, BFA &Y, TFFY, e, Bag, Add 5 FHAT
g djste] %] 3 BLU AZUA, BE AxYA, BU¥Y =E 34

Z*: en.wikipedia.com, lotusleafeffect.org, asknature.org, KISTI, “Cij2~Zd o] 7|54
AA", 2015
(28 7] 9 a3 (Lotus Effect)el] 93 =}7] Al A (Self-cleaning)

LCD, OLED %<& t2Zdg o] &A7F tgst, 1gs=HA HA 7]
AbSteE BHkY 71717 8 AFoE FAdsta len, o2 3] T
go] =g HAF X, WaIZHgH], WAE, 2ol o3 o4
WA T 7l Uz7E F7ista At oldg JleAd EE Az Ve
H7 A A=t FA4% a2 7HA 3 s5ol ZIQdsked, 7 o
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aot
thin-film coatings) 71€< 92%2 F3-&4t A Fsl=
2 giay A Az 4Ad EV 1H(EVGE),
2 Yoy olE] B(NI: Nano Initiative) 52 HZHA}

2ZFde] ZH e d87le 7l AA3 | N9 1Z2A &4 As
200mm ZH 2 golH o] JZHE(imprint)E 93+ EVGALY =4}

2
ﬂ‘ _IE
=

do -11]:-]'

BN et
s

o
&
re
q ol

]

71 SmartNIL UV-NIL(nanoimprint lithography) 71&< 2 £33t}
20153 11€9 24d Tz Ol 27 A4 25 g4 g3
FogE e T2 A2 TS FHND 184 ARE /EOE U
O2Zgols 93 NELE Ux Fx3} WA FE(nanostructured
Anti-Reflective coating)S 7W¥sl7] 98] 2@ 9T EFHOZE AHES =
Hatath o] Z2ae] thg @AZE, EVG, NNFC, NI= EUREKA =24
Eo 4% Agoln, JDPAT 7]#< NNFCE Gen 2(370 mm x 470
mm) NAEAD tAHe] dF WY Az Ado] e T = YES 49
HBEYHSNA MEL SAPEA] Z" Tes AT Aot

8) EPnC, “EVG, tAaZgo] &Y Uk Lx3} vhAbeA] I® @R”, 2016. 07.
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| ®ler% AR(Anti—Reflective) 7% 71%@3 2 A% 3

A

AR gev 2

(3 2] AR 7= UASAIEY A
718d%
=5 T
Avic Glass S UE] K| LSTo|Y ] Pilkington
EaTa BEZF 6% olst
A7
>2.0 % i dH(E2Y
=118 °m (E23) >2.0% 93.9%
380-1100 nm >2.53%
e >4H 8H >4H
= 100-160nm 100-160nm
2EAF
HTs &
11-2114(8585) IEC 61215 IEC 61215
g8l IEC 61215 IEC 61215 [EC 61215-2005
£ 71A& shs [EC 61215 IEC 61215
o= A1
(A5A1E) Ab/A 7] EN 1096-2 EN 1096-2 EN1096-2:2001
- EaN =R EN 1096-2 EN 1096-2 IEC61701-1995
W 259 o|A 209 o] 259 ol
yjore EN1096-2:2001
A=A IEC 61215 [EC 61215-2005
E]
25w £ F88m/min
£ 710]1,280mm
A7 A2 >4%
] ASTM D3359
BRF class 0
class 0
Y=ot 2,000 A|Zt 2,000 AJ7F

=Xx]: 1. Avic Glass : http://avic-glass.kr/product-3-3-anti-reflective-solar-glass-kr/137908

2. SUEK o] X|(http://www.unitnc.com), PV Glass EZAIAR U EJFHX| Q] F5F4E
o5t B AAH] 7fer”, 2012.05.

3. LSTO|YXA], http://www.lstkorea.kr

4. Pilkinton (model : Pilkington Sunplus™ SM AR-S1), http://www.pilkington.com
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A 2% ANFEE
2.1 RFF AT F

O =29 B3 A7 3

FBL

=

20151 Researchell &J3tH 20143 71202 2 AlA A5 BlFF A%
&F 7102 oF 40.3GW(115.99¥rdd) o] om 201599 A9 Hdd
36% 4373 °F 54.8GW(142.5W%kee] )7} o) e v Aok B FF

o] Tl okAleh, Fotwezl, RISl Ao, FF
o= 4719 37 A <= "ot g7, F5, olzE 7t A Gl A2
8 7T US Ao R HAudn

J

A] Z]-

=

¥ A

N 02i o I o

90,000

80000 -

70,000

63,755
63,495

Fm— —
60,000 -
54,813
50,000
40,283

40000 -

30,000 -

20000 — E

10,000 -

2014 2015 2016 2017 2018 2019 2020

u Africa

¥ L.America

B M.America
B Oceania

» Middle East
W Asia

M Europe

(Source: SNE Research)

(13 8] AMA efFF AFA2x d3 2 A (2014~2020F, MW)

AdEgs F3, Y8, QA5 E33 opAo} X o] 20153 HAA B
F Algt AR 59.0%, 2020 54.8%EF AAE HAOE Hols Tk,
obrol A FF 5 AR BIF AG AFe] FHEL AAY A
o= AWET 20208 AE AF FRE opAo}, Holuelst, #4, e
obil @7}, F%E, okZelgl, eAMotlol XY o] FAE HY Ao Iy
A,

KIST zaemzn 19
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| e AR(Anti-Reflective) 28 714

rBL
N E
>
ox
off
o8

B Asia B Asia

B N.America B N.America
B Europe E Europe

B L America B L.America

B Africa ¥ Middle East
¥ Oceania ¥ Africa

“ Middle East ¥ Oceania

Region MW 9%

Region MW %
Asia 32,330 59.0%; Asia 46,025 54.8%)
N.America 8,800 16.1%)| N.America 11,200 13.3%|
Europe 8415 15.4%] Europe 10,786 12.9%)
L.America 2,198 4.0%| L.America 5,750 6.9%
Africa 1,890 3.4%) Middle East 4,600 5.5%|
Oceania 1,110 2.0%| Africa 4,100 4.9%i
Middle East 60 0.1%| Oceania 1,470 1.8%;
Total 54,803 100.0%] Total 83,931 100.0% (Source: SNE Research)

(25 9] AAA A9 B Andx @48 3 A
(2015F(&). 2020F(F-). MW)

B A28 BE A4S $12/We A o 7% 7@
stergon, 20208 BB Az HAe SI/W WwoE F4E Aol

o). B B AL ALHeT ANHT gow, 20208 olF 7}
3 AAY Y BAUCE BT Awoln, HARAY FuE BPRAY

el g 2 ABYel B o RAY. FF BYF WAWsE 2016
d 71 $0.1/kWhol™, 2020del& 20% o]/ 3tstd AOS =2 ogsm,
F4714 02 202597 ek BT O AW ouAUe] A o=
A

o
)
£ _1

=28 4734 B AYIAES AU A By gatel wE {713
o Fopxa glow, old Wi ths Woem AAYNHA #oF WES

MF2a A

9) st=24EQlosy, ‘20169 187] EfFLArY =3F, 2016. 05.
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HE2 A28 RISl o s Mgy MYy
{qﬂ'smi | Nam 20164 20204
(29
B ==
0002 0.1 $/kWh)
L 0.083 0.084
0.07 [EEm

2016 2017 2018 2019 202[! il B IgX oz 3 EZg2

A4 SdxFEYd-28, 2016 1+27] H B 53, 2016.05
(28 10] elSFA 28 717 S8 9 F9 A9 gk FAds)

MEe A% 7H9E BUF Bgol FhEel mek AHA mEol
1 oglor, 20208 el¥ wE Zadle 509 el FY Aok
96T AYAASS BYF BT Fojol BE hE Zhh 7pAEE
om, o] HE W vhAc YAL Utk AF AHINEE A &
| 2 AAYAUAE B ZEEL e 7] APon, og wH

e "
it ot ¥O o\

A =
F EL/\}“ 2011“‘1 EHcﬂ:JJr ZEYAQI Sun Power% ?_—’Fiﬂ-o— . FH 2ol
= "WE g AR SaftE 119 Zefel s i3 T4 vdees A
718 HHH o2 FEste AEAPES FH T AR Azt =
BPAIE "&Af A S s, dAdURA AYFE-E ALFen, #F3
Ao AG3 A ShellAtE AANAY-Ae s Hoko] Exslr] s Aoz

Al A
AR NStk AA Ao ARSI AT oldmA: 20409717
BAGW Bl e AAT AL ML Qor, GEAE ASTe] 149
9 E EA4Y Aol

{

O = Bed A 22 A 8%

20159 I MR AT MAFS IGWE A HuXE ssgom,
201601 oF 1.2GW7} AX)= Anpo]cho,

A(lﬁ'? pamopiaguenn )

v



| ®ler% AR(Anti—Reflective) 7% 71%@3 2 A% 3

AANYANA A o FALEGHRPS) A& o5 Ul BlF3AIES w24 A4
Zskal v, 2013\ 406MWell &38| Aol 2014 865MW, 20154
924MW Aoz ST, 234 =7t UA 7| Z2AF el w=d 203537
A BRI 17.56W F=etH, EAFE VEo® BFdEe] 20357}
A AA AAYANAA TRFL] 22%E FTE Aol

[ 3] 5 =9 H&FF A %
(9] kW)
AX &% (kW
T S 20139 : ]zilzé ) 2015
Fejx 9 20,634 22,392 21,000
Bz A=A 5,589 5,118 6,000
= e 11,349 10,989 14,000
TEIA 5,632 5,000
o | FE7IRAX T3] 11,466 15,987 33,000
st RPS 406,816 865,200 924,000
Z AALF (kW) 455,854 925,318 1,003,000
A BB, FFFEYLY, 20169 187 BjFFAY B, 2016.05.30
2016 U] Ejekd wd &2 SMP 714 slEtel= E43ka REC 7F
Aol & oA AAH T S FAHIL ATt e dd A
go| FAujde AEEA71Z(SMP)+RPS Ao wWE FF <1EA(REC)9 7}

FAZA L AF AAXQ 609 /kWh7hA sHerd abolth. 20161 49 10
T E FAStE REC IMWh B 7F4 2 5 SoAmA 129t o= A<
stglom, SMP b4 stetEe REC 714 A4oz 4A5uy Zzde 4
gL FAHL Yok

10) gt=E4238, 2016 1+7] EfFTA 53, 2016.05.

11) RPS : Renewable Portfolio Standard

12) A&&A7HE(SMP, System Marginal Price) : 712jAIXPE e LAUPER7|(AAHE, A Q9] U 7])Q]
Aol disl A-&sh= AHAAL7HA (A /kWh)

13) AAiA3OUA] 55?154 (REC, Renewable Energy Certificate) @ ZAFE/&41/IT AR A A
ojp ubH QIFA. W Au| §o| 500m|7FFE(N) o]4el WA AlYAHE ARAYOILAS o9
S = wAsfof st FRoJA AF5AE oo} &

22 2016 AEEMEDN



2015 U HFF VIdEe] A-2 dddiv A
o= 7fAdZo] Fd Ao E AR 20159714 AAS

= 20169 187] &4 AgHfen, ZYdYE 714 *J%—OH e Az )
*dOl ool oz ddHn, &3 74 3 L6HAA 5 = UE 2E
71959 AA= Aduu Al Fol7t A&E Aeg Bt =y 2E7
=9 A4 MY % AF s FuE dedt BN HdF FAE 2
Aetd & Sle Aoz B
[ 4] =Ul B3 7Id=e d45F
(9] ¢ o] 2
2013 2014 2015 2016 1Q
T
= | ¥4 = | 94 . | 94 3
) &

og) | ME | ojey | T | og | NE | g

OCI 29,555 | -1,062 | 24,205 | -760 | 23,015 |-1,446| 8,897 | 738

o el g | 2,687 123 | 2,734 60 3,130 56 567 4

Ad&et | 1,485 | -117 | 1,896 -30 1,706 76 504 29

x|y | 1,199 | -312 | 1,633 | -131 | 1,643

o1

429 -94

A4 HFFHE, g2, 2016 1E7] HSFFAY 5, 2016.05.

2.2. U9 AR B AABATYF
I AA A%

AR FH®o] AEHE HFHA FPAIFS] FRE H
2tk AGC(2014)°] w2 2013 MA ez =] %FJ FIETEE 273
m2 FEolM FTol 65%(178M¥m2)EA T e
ATHA),

14) AGC, “Overview of Flat Glass Industry Supply & Demand”, 2013

L,Ki { o=mepieyuomn )3
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| e AR(Anti—Reflective) =8 7|&@ % 2 A 45

= PV Module Production China

“ PV Module Production Europe

®Fitglassdemand.dloksl " PV Module Production global w/e China & Europe
PV Module Production glohal

Assumption:

Share wafer based PV Module: 90%
Share thin film PV Module: 10%
Typical W / m? p-Si: 150
Typical W / m? thin film: 115

Z*]: AGC, “Overview of Flat Glass Industry Supply & Demand”, 2013
[21™ 11] Global solar glass supply 2013

Bafd 5 lERAE Fao Hlgo g A 20079 ARE HW
0.7%°]1H, o] FX= 2012d ¢F 1.1%7HA] A4S Ao=E AWdE vk AN
15), mehA 2014 Ba-rE A T BHFEAA %FJ AR %= A

/— Container: 48.9%
/—' Flat: 32.3%

Automotive Glass 10% ———, T s Gl aTH

=)

Furniture & Internal
Glass ~ 19%

136mt

Frits: 1.8% —— ‘

Speciality: TS% Reinfurtemem: 2.1%

Art: 2 0%
Mineral Wool: 2 9%

Building Windows: 70% -l
Insulation; 2.4%
=2*]: www.greenrhinoenergy.com, "Value Chain Activity: Manufacturing Solar

Glass", 2007
(29 12] =29 F2 AIZA AL F27F 2R sk HlE

15) Green Rhino Energy, "Value Chain Activity: Manufacturing Solar Glass", 2007
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2007d Green Rhino Eneryel] W29 HA 8 AAo =89 F
7HE e X2 FoolH, I gl EZe 4, 5 AY 0 A=

A o 9k

Supply & Demand for Flat Glass by Region
.|

Europe ing Turkey
North America & Mex
Asia Pac ex China
South America
Middle East

Africa

Q 10 20 30 40 a0
% of tatal flat glass

=X www.greenrhinoenergy.com, "Value Chain Activity: Manufacturing Solar Glass",

2007
(23 13] 2248 N9 3# 8 2 2 IFF 7=

DSM(2014)°ll w2 2013 7|& BFAA ZE A=A 60%7F WA
A ZBE A&t dow, 2014dE 75% 2 A Eo] Fold o=
HRltHe)., EFF Transparency Market Research Analysis(2014)o] ™= wh
AR FRN AA AFTFEE 20139 290497 A 20201 4,900
B2y FEORE AR 82%9 AAe] o]Fojd Ao w AWHET).

16) DSM, “Anti-Reflective Coating on PV Cover Glass”, 2014.10.
17) Transparency Market Research, “Anti-Reflective Coatings Market-Global Industry
Analysis, Size, Share, Growth, Trends and Forecast, 2014-2020", 2015.10.
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| e1F% AR(Anti—Reflective) =8 71&@d 3 2 2453

500 100
450 S —.,..»— i 90
400 ' _ 80
' O
~ 350 ‘ f - 0 <
E 300 [ = 60 =
c .
E 250 - ' 50 ¥
"; 200 40 E
] @
= 150 30 o
< I~
100 - i 20 <
50 ﬁ 10
0 j - 0
2008 2(1)9 2010 2011 2012 2013 2014 2015 2015 2017
= PV cover glass O avg AR penetration
Z*]: DSM, “Anti-Reflective Coating on PV Cover Glass”, 2014.10.
[71¥3 14] Global PV cover glass demand
600.0 -
500.0 - L
2 4000 - 000
S 5
° @
g 3000 - - 3,0’0‘0,0 3
@ @
B z
3 2000 - - 20000 $
- @
4
1000 - - 1.000.0
0.0 - : | : : - 0.0

2013(A) 2014(E) 2015(F) 2016(F) 2017(F) 2018(F) 2019(F) 2020(F)

Z*|: Transparency Market Research, “Anti-Reflective Coatings Market-Global
Industry Analysis, Size, Share, Growth, Trends and Forecast, 2014-2020",
2015.10.

[Z2¥ 15] Global Anti-Reflective Coating Market, 2013-2020 (kilo tons, US $ Mil.)
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FT27194(2013) Aol ostH ARIHO] E3EHE YxIH AA AF
TEE 2012d 7|2 749399 EE FAHEH Jom, At 389%9]
IAZAE BY Ao A

[3 5] AlAl Ux & B3F4A A 2 A9 (B9 9 9)
2 AR NS
2012 | 2013 | 2014 | 2015 | 2016 (%)
EENRBARE 1,828.5 | 2471 | 3403 |4.667.5| 6380 | 36.7
4 /482 Y 24 | 9,100 | 12,400 | 15500 | 20,500 | 63960 | 31.2
e 22 4,040 | 50515 | 6,007.5 | 7.296 | 8862 | 21.8
AA Ui 7] F2A) 2.483.5 | 2.909.5 | 3.276 | 3.871 | 4490 | 16.0
A7 [BREFCR:E 1,065 | 15965 | 2,110 | 2,598 | 3,141 | 313
BRSE R0 7.493.7 | 9422 | 11,309 | 13,730 | 16,805 | 22.4
Uiro] & 2 4505 | 768 | 1,023 | 1297 | 1,622 | 389
A 264612 | 346185 | 426285 | 539595 | 105260 | 28.3
) Nanoposts 2009 A5 & AT T4719% 7Ie2=q AR A&
EA: F27194, 20133 TA7Y NERER- U3, 2013
O =W A%

U EBSFAA G ARAL ZREFE AR g AFgd A5 3
=1, oy KISTI(2013)e] WEH. H2Fdol§ S/ - A (RAPEA]
7% 3 FuUAIS 2011d ¢F 389 oAl 20159 7FA 1909 ol &
& Ao ogeth

AR F® AA9] 9 WFdd &dte Uk §5EAA A s Al

v AAANE Eoket AsAHE &A Eoke AMAAA diHl HFEol

e ottt of Sk a ooy ot

olds AAEEE, 2 HIEE o Fst 20101 9339 A

20189714 12 130099 2ol 298 o2 AgaTHe
WARA S 2E A4V S8 deagadis dmRgada 357t
gom, A5 5 FUEE 5 FY YAS 9T uPE TYLA,
B & Feazo] WG WA =HAA, AAAES FAG
AARZRE BESHI] AT RAYA 2HEA 5 AA YL,
A8 guolt 355 LYORNH RIS AT A7HI THA Fe

18) $47197%4, "201349 F471% 7le2=-Ux=gg", 2013
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s 8 28 AlE, A58 w8 AE, HgRAA sl S&stEe AE
< 7kl AEar 2 A58 #d AF ol A7IAAY] S0
L8 A&HA Ksle A F4ol mE AZIAA Z1ee Bl W Y

UA A E uHlel o] Transparency Market Research Analysis(2014)°]]
TEH TR AR A ARTFEE 20139 290497 Fefol A Azl
8.2%°] 475 T 20201 d0l= 4900 % 2 FFol ol Alw HuH
v AT,

&710] fh2 WhAREA] AR o] F&E =

% %

& wlo] ofstH 20149 B AFE Al

A2Ao 2 HUYHAL vxplr ZEA AAFRE 2013¢ 1459 g
oNA AFF 82% AAES Ea 202080 = 252wt o] o2 AHoF A
Figl=

T 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | CAGR

145 157 170 184 199 215 233 252 8.2%

2Z&TA ¢ Transparency Market Research(2015)0|A AA|El 22 WHARRIR] FEH 4]
2 AgEL, AGC(2013)904 Al BHGe] 5 BIGARE 52 AT Af&0] 5%
Qbsto] 7 dedEg 4t&

tzEdo] 7154 TEYATL BEHAE Aua =
o] =1, olo] W2 s|&AAEY S

o
=
Q7F Aok YyxFE A7 2 58 ZHRE LA B

19) Transparency Market Research, “Anti-reflective Coatings Market - Global Industry
Analysis, Size, Share, Growth, Trends and Forecast, 2014 - 2020", 2015.10.06
20) AGC, “Overview of Flat Glass Industry Supply & Demand”, 2013
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e ATe FEolY, 2 AVAR J1ed Fusk ARG A5 9%
© =

F7HA Q1 B Jog A, SR Z'E " AR o9 EokAx
g8o] Ha e A & A HHAJD A= ofEHsol de AL
= ddEg

oo we} 2013 7]¥ HU U=

FAEH AP 28% AAS Ea) 2020 = 1509 2 AFES
38 Ao A=A}
[ 8] =W EfFHA & HkALFA] TR Al
(29l : meree)
TE 2013 2014 2015 2016 2017 2018 2019 2020 | CAGR

6.2 5.7 5.0 5.5 5.9 6.4 6.9 7.5 | 28%

AF&E27] : Transparency Market Research(2015)0|A4 AA|E Z 2 HRAPEIA] FEHOH 4]

AL R AFED, AGCR013)14 AA BWeY F AFHAE 92 A Aegol 5%
A Uear) 223 AlA FUAgol AXIstE ¥l&2 2013-20159714] K 8F ¥ olF

AEeE 20159 ARFR0] 8.2%0] CAGRE M&sto] 7t dede Az
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A3 AEET |

A3 A AFETE
3.1. Almaden ARZ Y B¢ A Glass
HYAAE AR IZBFE REAAN 574

Almaden©] lth Almaden& AR FE g AE7]
8kg ==°ld 32mm F7 #8¢ FAE m

A9 Y. A AR FEH
2006 A HE Ui-FE 7]

=< Mds 2

selolE AT 750l
Aoz AsfAh

Test Exp. Cond. Based On Standard(AT) Result
Damp Heat IEC 61215-2005 <1% Pass
Thermal Cycle IEC 61215 =1% Pass
Humidity Freeze IEC 61215 =1% Pass
UV Exposure IEC 61215 =<1% Pass
Salt Spray EN 1096-2 =1% Pass
Acid Resistance ISO 2812-1:2007 =1% Pass
Washability Test 1SO 11998:2006 =1% Pass

Z2]: Almaden, “2mm AR Coating Solar Glass”, A= H=Z470], 2014

[21% 16] Almaden ARZE BjAA Fa] AZAHHAA A}

Transmittance At normal incidence with

gain e AAA light source
Hardness >4H
Appearance Transparent with

light blue color

“2mm AR Coating Solar Glass”, #|% B Z4r0], 2014
[Z198 17] Almaden ARZFH ElYHAA F2 &4

Z=x]: Almaden,

51' amepiggeeny 3
Zal v




| ®ler% AR(Anti—Reflective) 7% 71%@3 2 A% 3

3.2. AGC Solar SOLITE™

AGC Solar9 HYHAE& AR= x4 Xﬂﬁ% SOLITE™
2ZA, gojolZ= HE 713 {E AP AlEFS ARA A
Z 3 CGS HFAA E== AT 2 AAEH »‘Ottl SOLITE™ &=
EN572, EN12150 T+4&<S F535lH, AGC Solar Plus Anti Reflective

Coating(SPARC).. & A FH 7= 3t}

o
21),

[3£ 9] AGCAF SOLITE™ 8 ARSF

[lluminant D65 at 2°
(acc. +/- 0.2%)
[lluminant D65 at 2°
(acc. +/- 0.2%)

3.2mm - 1/87: 91.1 [SO 9050

Amm - 5/327: 90.9 ISO 9050

From 950 to 2150mm
(from 37" to 857)

From 650 to 1220mm
(from 26" to 487)

3.2mm - 1/87: 8
4mm - 5/327: 1

3.2mm - 1/87: 91.6

Light Transmission (%)
4mm - 5/327: 91.5

Energy Transmission (%)

Typical length

Typical width

Specific weight (kg/m?)

Processing conditions Tempered, C-grinded EN1863

Z3]: AGC Solar, http://www.agc-solar.com

AGCAFY] AR ZH AFQ] SPARCE 8 AFH4L v 2o

[ 10] AGCAF SPARC F2 A}k

Transmission increase (%) Up to 3.2% At normal incidence
Energy output increase (%) Up to 5% In actual conditions (kwh)
. Neutral reflectance
Aesthetics Hydrophilic

Zx]: AGC Solar, http://www.agc-solar.com

21) AGC Solar, http://www.agc-solar.com
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[3 11] AGCAF SPARC W74 HIXE

Damped heat Passed IEC 61215

Thermal cycle Passed IEC 61215
Climatic SO2 Passed EN1096-2 (DIN 50018)
Salt spray Passed EN1096-2 (DIN 50021)

Mechanical resistance Passed EN 1096-2

=3 AGC Glass, http://www.agc-solar.com

3.3. AVIC Glass® #%¥#H A AR ZH¥ Glass

AVIC Glasst© FT37|4°lH, HlYgdA] ARZE

1o
|
o,
flo
v
o
i3
.
u)

[3£ 12] AVIC Glass Bl¥dA ARZ® 8 54
ANEEE s H] 31
. RISl I ERE PR ISP
o e s T | 1000mm Al w2
o)l = EZ : GB / T 6739-2006, #ASE
= g A= > 4H oA - 9B AYHOER BE
=5 24
5zt Class 0 -
FA 100-160nm -
$: GB/T 1347-2008 “2=Th-213]
. - Aegk frele) se B W
B 1 #7 =0.012% W GB/T 9723-2007 “SkshAlef -
. BEAAEFE R
e E3g 274 >2.0
FEISL % in 380-1100 ISO 9050
nm
71AA stEAlE IEC 61215
UV dAe Al IEC 61215
A E &4 IEC 61215
yrd | A= 54 A9 IEC 61215
A& 1L a5 A IEC 61215
Yope Ag EN 1096-2
Wakd A E 4 EN 1096-2
A5 BE A Y EN 1096-2

ZX*]: AVIC Glass, http://avic-glass.kr

ettt ofScincs ad ooy ot
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| e1 AR(Anti-Reflective) 7% 71483 2 21453

AVIC Glass A&F2] A$ Falo oFgdHd YeiaAE ALt 188

2ol ARZES FAE7 o FHES 20% o FAHAJAY. EHHIAS
=3
A

AA ARZEZF fel7h AneA AFe) 44H, B3 gad AF,
ST 1S 5 GUR A WA 000, 200043 WA R E A

g9 THAa7F AR ke AS,H-E 253 o] AT 4 S
34. LSTY A AR ZH Glass

LSTolUA = B3 2E, AWHEH, 7F2&E, FAESF 5 B3 &A1 A F
A S Bl AAZA, ARZE AZJAE= oY R wk, LSTo R 9] &3 0] %

o= ARZE AbaFo] AMAH] gtk AA D AHFS A RE, AVIC Glassol
A AAE AR AT A AXF T Y= HoA §oE g_g_y} =8

AR (Anti-Reflection) Glass

WithiAA Costing ., No AR Coating

B 1EF WAL Y% Nano—coaling0] HFIES 2601 &2

B ZE Xf2| F0|= AR coaling 2t 72|2] HER0| F5

B AR coalingZ M, HE. DTRCISEIT F2 $30ME 22

8 2000 A2e| Anti-Aging TESTEMIE FatB K& LIEKLIX Bion], HiEe) 22 254 ojak

ZX: LSTol A, http://www.lstkorea.kr
[ 18] LSTAHAANA ARE-H = HYFHEA AR &
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[ 17] LSTAAA oA AHE-E = Bl F-AA] HEAREA]

Testing lems

Appaarance

General
Characteristics

Pencll Hardness

Adhesion

Thickness

Iron Conteni

Cplkcal
Characleristics

Light Transmisaion

Mechanical Load Test
UV preconditioning Test
Thermal Cycling Test
Humidity—froeze Tast

Durability Test Darmp Hear Test

Abrasion Resistance Test
Acid Resistance Test
MNeural Salt Spray Tesd

Parformance

Uniform coating
no stansSscralches/

spotfclusters/pinholes,
neutral reflection,

=daH

0 Class

100=160 nm

=0.012%

ZX]:LSTo YA, http://www.Istkorea.kr

3.5. Pilkington Sunplus™

Pilkington= ™ 3E2Q1 B F
Sunplus™ SM AR-S1 3.2mm

T

| A3 AEsF |
=
Y 54
Remark

Glass is llal lald belore a white
Hiuminanl, observed a distance
of 1000mm,

Standard * GBST 67352006,
FPmented Coating & Varnish:
measuremaent of Pencil Hardness.

fard [ GB/T 13472008
| Anatysis Method of
Ca—Si Ghass"

Standasd GB/T ST23-2007
“Cheamical Reagents Gensral Rules of

Atomic Absorption Spectromeiric kMethod™
Transmittance increase=2 0% ISO0050
n A80=1100nm
Passed IECE1215
Passed EM 10052
[e] > = . .
38 9A F stu=A, Pilkington

[ 13] Pilkington Sunplus™ SM AR-S1 W74 Al@A3}

y

Durability tests (Pilkington Sunplus™ SM AR-51) Results
Abrasion Resistance (EN1096-2:2001) Passed
Acid Resistance (EN1096-2:2001) Passed
Thermal Cycling (IEC 61215-2005) Passed
Humidity-Freeze (IEC 61215-2005) Passed
Damp-Heat (IEC 61215-2005) Passed
Salt Spray (IEC61701-1995) Passed

\Adhesion (ASTM D3359)

Grade 0 (top grade){

%

All figures quoted in this datashest are indicative of typical product propertiss.

Light Transmittance (Tees) measurements have been carried out by SPR

Z*|: Pilkington, “Pilkington Sunplus™”, AFHB 240, 2015

J(isﬁ pamepieywonn 3
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| e AR(Anti—Reflective) 28 71&@% 2 A5

3.6. SUE QAR AR ZE EJYAA Glass

FUHAMA = F50 7E AEFAZE AIFS I8 = olF HEAAE
FEFYd g AFMEE APt ATt HEAA L Z-EFEE HEF
AP, 0 299 A5 UA FY Vles 7HA doH, fFUE I
F8 AFAGE S Zre2)

- B3g o HU @Y FZE”HA 3%, ¥H Z-HA 6% T

- HRARE 1 60% ol A

- ZEYE . ImY 498 0]}

- ¥UAE : 8H o4

- WA 200 o)A

1% PV GLASS

P

HIZS PV GLASS

=2 FYUE AR EH o)A, http://www.unitnc.com
(28 19] SUHAK ARTE BAdA el Fohg =4

22) SUE]QIK], http://www.unitnc.com
23) Biz®CEO, “(5)9UEl, 29 gal2 ejopial nag AF’, 2010.05,
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3.7. AR(Anti-Reflective) Z & A d3

i3]
=

(] DSM(U]

~
file)

Al KhepriCoatE &4

MALRS H A

A8

]

H
=

KhepriCoat+

A=,

B 3 ol vl 3~4% 7] oy

ol o
o T

=
=

ojn
=3

& d2 AHeE <

A

w4

- KhepriCoat= E3&wt

&

W R

~ __O_H

NA Rxrt gold Aoz

K

el

] Merck(=<)

shek- Al FJA = A,

Merck+ 300 ]/

A

—

W
!

nze)
o]
o
_5.0

ojn
oR

K

_
o

we

E_ ‘;lof

o}
o W

L
o N

24) EP&C, “EjQAx

‘DS

25) Aving.Net,

w37

o OISI|Op| A HOIRel

)
4]}
kit

L,K.




| e AR(Anti—Reflective) 78 71%@ % 2 2453

(1 3M(H] =)

Mol A= B AR g dol AHEE & de MES Seh2E deks s
slRom, o] vwuke tZHk(multilayer)® fluoropolymers 7|HFO. 2 3 A
E= " AA o AR Y + A= Ao EA0|

- o] Bt FEoly e WY T LE=HEESENH HYF AA 9

= BESA HA A S AFANE F AF

- o] Eg2H A E+ CIGS H Y AR Ao A&="d 4 dem, CIGS H

& AA AL FEo =E2HW =37 dojuA] FHo] dEET, B
Ao AH&EHE F2Y IurEd FA47F 3000umddl Hlsj A, 3ME
Eo2E T FAE 23uymo E wjg- gFotbA &E8UbsAol 5

3Mo] 7fakslk ‘i}‘lh_ st 50ugd FEYS SHAI|=H, oA o
wpupso] wsiA S ou) He ZoEA, g b ¥
G mEel AlE Wk ARe Row eAT

[] Sixtron Advanced Materials(®] =)

Sixtron Advanced Materials Ef%F A& EjeFFol] &3t A3l WA
= Silexium 2HEHS 7| RksE T

- AR AEE "HY AAE gukzlo g H A (Boron) =3 EH =T, ol

A4S o] ZET B Aol AYE AolFHo xAME wo] 44

¢} BAE A= AF(light induced degradation)® o] Ao F&5

[] Suntech(Z=)

Suntech+ PERL(Passivated Emitter and Rear Locally diffused) Aol
A ALEIYA Si0./ZnS/MgF. 2.2 FA % o]|F wWkAl ¥xut 3 E)(Double
Layer Anti-Reflection coating) PLUTO celldlAd+= A71e] 342 $3)
SiNx9] ©@= WAl WX = (Single Layer Anti-Reflection coating)©. 2 W7
sto WRALS-o] ofZt IR AFE UEHtH
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E PERL A& oveir= Fujo] 23K Texturing) g SIs|A ntxz

AHg3lE B8] A28 9 (Photolithography) &3S 2837 o &9

A2 ZTA O QA AxH Lol e Ao YU

- PLUTO A2 A-32 < =& 3HTexturing) 385 &8sl 29

T FHE AFFoEZA AyguE oA ALE dgr=
o

deod N

=)

o
0'1
ok
)

12 N M
o > o M

AANFo] W] HALE S FAFA, ol BF
PAoR QsiA Z7hE WASRE A% EAEL FaAAFE
< =
= =3

[J Loughborough University(% =)

d= ZxZRZ & (Loughborough University)?] A7+3L

(Solar Farm)ollA] ®Ast= =HAS sAdsts 38 7|&

[e]

¢ =
- o) oSt BFHAY W FH) WAV FW A A= §3
| uBFast AE WAH | A 474 FOE Hof At TF TuA
a5 AAsEon, o8 Fal Lee ANSUA HFHAR WA

o = =~ o
e Y+ AL

o] F7A= 300 nm7F HA gon, A7 v E

(Magnetron Sputtering) 71&< &-83le IZH 2

- o] ~9HY 7|&L 9= Power VisionAt7} 9HF #=e] AR
2 &3st7] S8 MEs AAE Tl o]Fols AR LHA

|

oo ek
2 o
[ #fr
£ o

o

@ HFAA ole] EE= WMAMYA Ve A A A 29)

TAMYEe Y Ves e s "HEdHolol Ay I®(Multi Layer
Color Coating) ¥ 7154 Z®W & /ME, A4itsls FulE 9= 3" &
T QAE AT ", ¥HAF WA (Anti-Reflective) I8, 2% IH®H, W2
A YA (Anti-Scratch) 28 & 7/Hdste] LGHAA A=Eo 2y A, 44

AR AYA e YA 2™l 2 g3kt

26) KISTI Market Report, “fJAZg o] 7|54 AX|", 2013
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0
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1, Ul 30% ol
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1=

AAZE ITO
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oo]:/&

el

7N

o

28

<
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wjr
o

Ho

o welel U

[] CEM TEK(gH=)

CEM TEK& UV

HEANAnti-Glare

b ler

S|

TR

)

A2

sl
“v

- BA 94§ 15

HilE g Ho|~E

ofo
nr
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<
!

;OO

& A

o
3%,
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41. (F)¥2z
O

K

3 &3l

SAHE 201349
7i ko
7F oF 67149

T AT
v AF

1

al Y

300Wp

a2}
ahe

.
[e]

= O__O =

b0 25 A4

22
= 4

3O

A
w4

V713 AA

]

G

o

oFa

}

°
pal

7

IE Sz Aos

g

S ua

1

o 3

|

Hl o]

£,

]
)

i
oF

A AA

[€

SFATH.

°

AelA olg7F B = 71%5(PID Free)?) 24

o
N

N
+
T

o
'~/

i

)

T
3o

X
pl

4

Maker
Ever Techno
NPC
Ever Techno
Nisshinbo
Ever Techno

op|e YRl

Team Technik

ol
i

-0
60
o /7
T

FACTORY 2
K

Total
Capa.
66
80
60
80
80

Hol# &

Unit
(EA)
2
1

=i
=

Maker
Pasan
NPC, SFA
Wooil
NPC,
Wooil
Shinhwa
Spire
Wooil

25 B A

‘]
FACTORY 1
91
90
120
96
100
90

=
Total
Capa.

=

14] ()

3:_'7:_
Unit(EA)

[

Equipment
Cell Tester
Tabbing
Lay up
Laminator
Framer
Simulator
EVA Cutter
Eff Product
Capa.(MW)




(300W+)

16.81%<
H]

LA}

HA} S(1)A}

SA}
23 3 A&, 2014

15%
14%

o
o

(Yo
—

17%

| e1F% AR(Anti—Reflective) 78 7]
&%

@ AN

1998

FAbE

SFATH
1

o

=}
2l

3}

oz 4L oA
AZFAAZ Al

73

o
—_
o
oF

o
oy

ﬁ.o
00

np

~

o] %

Fah

A2

st

°©

L=

[}

o 7}

24|21 T&S(Tabber & Stringer)

Fich 2013 \d ol A=}
180MW(1Z% 90MW, 23 90MN) F+=.<] Ej

°©

dE AA A2

=

A
g,

o<

o
o
<

o

Uy

T2

Al ZAA LR AFALR TEEM,
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= PV Module —

« Photovoltaic
Modules

» Multi Crystalline
Module

« Hybrid Solar
UPS Inverter

- Mono Crystalline
Module

=2 (F)E 23 3 A A7), 2014
(27 21] (F)F22 A

BV

2 mMEA B AEF
(712 1 2014.12.31., &9 : HY)

N

[ 15] (F)8 22

7199 A H 5 714 w9
A FETA(F) 74.49% 23,463,461,064
(FEl A= 5.89% 77,409,623
AL H Y H & FA A oHF) 1.03% 17,310,425
of| 2 A o] A (F) 0.44% 8,477,333,506
ol A (F) 0.43% 344,683,541

[ 16] (F)E2=2 F8 mdA E Al
(712 @ 2014.12.31., &9 : H)

7199 A ulF ) &Y
= 714k 9.22% 3,462,393
A7) H(F) 5.43% 38,464,005
(F)ez 3.84% 15,602,178
(F)RIZArAEFH 2~ 3.13% 6.614,855
TYHEHF) 2.95% 10,475,000

ZX: NiceH7}g R, 2015.

KISTH wepiemaena 43

v



[F 17] (F)E23" AZFE = 74

71% ¢ K-GAAP (&9 : Hut )
AEH AEEA Z1AEH
Aubg7g wf 27,760
A7 AARE 9.621
ok nE 45,804
A 83,185

ZA]: NiceH7F4 R, 2015

[3 18] ()8 == F8 43 (2009-2013)

Year Project Capacity(KW) Model
2009 LUXCO HQ(RPS) 3 200Wp
2010 HHI(Hyundai Heavy Industries) 49,000 185~221W
2011 HHI(Hyundai Heavy Industries) 43,000 188~250W
HHI(Hyundai Heavy Industries) 42,000 197~250W
KWANGMYUNG ELECTRIC 500 250Wp
ANSAN FACTORY(RPS)
2012 HANKOOK STEEL & MILL 1,000 250Wp
HAMAN FACTORY (RPS)
ONE MILLION GREEN HOME PROJECT 143 230Wp
ILHAN 516 230Wp
KWANGMYUNG(RPS) 1,000 245/250Wp
HHI(Hyundai Heavy Industries) 40,000 240~250W
GREEN HOME PROJECT 1,500 250Wp
ECOS (RPS) 2,000 250Wp
ETA SOLAR (RPS) 1,500 250Wp
ND ICOSEP (TENDER) 2,000 250Wp
DSP ENG 996 300Wp
KWANGMYUNG (RPS) 700 230~250Wp
2013 DONGWON 11,000 300Wp
POSCO 7,500 250Wp
POWER POINT 4,000 250Wp
MAST 472 300Wp
T4 2,400 300Wp
HK POWER 993 250Wp
ARFE 999 260Wp
WILLINGS 500 250Wp
TOTAL 76,560KW

2] (F)E 23 714400, 2014,

‘44 2016 22 E TN
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4.2. A& AA

@ NN&20

AgEBUAE AT 2088 HERA Ax7E 55 AS oo of
FuAbEATS A gsts B AxrE 59 el 45 A
z7)%0] U@ 5518 ATl /&Y 43S oF o FRwu Yo
NE BEAA AzAHANAE WARAT HS gs) A Frio|Ertel
FAL BFoR YHYoU, FA 71ee AeTuelEdelE Hal B3 7
22 o|FWAPIALE P4 BPAA EwolA We] wMApeS Wojmy
& 23} Ao

Aol Al HFHol sfFste HAFRSE £ O A VPG E

= 2= AFe] A
ZAE At HAAAQ] A WMEEE EAS MAANE F A
71ez AT o9} HBo] HIFHA FH Fx AMAL Y3, 71=9
Deep Reactive
[on Etching(A =584 o] 22 o M abol| UElS
Pgstel BYAA B WMAES B HFE 71 Fusy.

(o

rfo
>
N
A
ok
>

! mo
o
ofo
ofr
L
N
us)
e

IESTW COM AR UN 25
PID, LID H 225 Egt S& ZFa8& 0% BM

ERFEIA] 20.03% ©I77 |9 2
EHSEE T EPCALY IS
ERETZD 2 AR 2 01T HI =LA 29y T
SEHHIAILH(OHSAS 18001) RIS =5
@i XS AL Hy
Ll @Eidx] 5,67] 2121 Z4 (& 350MW)
ER2IEIX] 2HAF B8 10%EY
L1ECS Hge
HEwe 2 Eel ple
tlEELix] 28 A B
5 A EiE 200 oS 2107248 2l

L sammos g
i = e s
FRE BEHSY

IS0 14001, IS0 2001 =5
JIRIE 100BEE AVRRE M7
T M= Y R g 2

FUELTN CE0 S EReE M)
BN EE!
AITREHLAT] DET IR BR

A A E=AITA 71942470, 2015,
(23 22] AGESANAA 7T A7

P
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| ®ler% AR(Anti—Reflective) 7% 71%@3 2 A% 3

@ A&

AR EGAUR 9] WEAdHe FHol A TA MAENeH, E3 2015
W onj= degeate] =& AAHIEZ] 17799 72, JAA wjEolA 42%
2AA)7F 2 FFS v Aoz HA A&y s Aousd ek
| o, 2015-2017 71zt &<t 3dztE A7) A eFolH

23MWe] o} ole 20143 F=r EW&Et FAA FH A
L

Eobt HYBRE 5 AFS we Ytk

S
Kuf

ShalFAlo] A AHEE A4S 3 FR Jde EAHQA V)
sH A (PERC:Passivated Emitter Rear Contact) 7]&o|th. 33}ifAlo] A
sl HA 7)&S HYHAA G4 Hol: UlEZ WHORA, HYHX

S

& d

Fo] WAPALT EFAT 5 AES ¥Y F AE PHS FEUS Y
ur e

2

Ay}

7ot

T FollA e A'A Teo] AEH FEHZEE SHe Fu
b GFvE HARES AR e H § gl Blbd del e
Tz, 48 Jle2 4 3HY gds FuA wEo|(F-sHst, passi-
vation) RAFH&F & Adsta &Frlg WARRES AR Hlo] FHshA]
L WAL A BH S slFE Tlselt

A BE2A HIAA A TEZYSA EEA AlEFd A
7] 913 & &3 SA0)™M28), 20159 SHREZIRE AR Re] HA T)&

[&] =
HyHos THEgES 1% wolW Ax" AANE 4% g a347F 3=
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A 47,
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4>
fo
N
ins
Mo
1%

Power

. Reflector
Aluminium Kluminium "

backzide backzide
contact N contact

Siliean

Standard Polyerystalline solar ealls 0 CELLS QLANTUM solar cell technology

EA: EKN, "@374, 34 sFgadd 25 447, 2015.09.
(9 23] st7Ade] AEA 7]3 M=

@ Al

30 20129 3EFA 2o FIe FYNYET-A-mE-HH
A 2=Hl o] Oleb OF% W HYF FHAdgstE Hdetaint

St 20159 wl= @A AYIJAQ] 2= E o gfof U A of “BH v‘f—
BE 2016 @7kA] 13%F F 1.5GW ZES FH37|2 A %Fst,
o 29 oF 1% Yo D= mEAAo] dEg. 156WE Fﬂ%k%"éu
g FFAGeRE AME Hl qrREA, 2508k e] 193 AREE 5 S
Agoln, st A 25 AY4HedE 3.23GW Aytel] s gt
ety 2017d o] F HAste lﬂl%k% LR o] RES %%Q
Jthe GAE ol Aol EIFAAA FIHAF AA7HA] RS
TH HEBIYE AEo] YA FH % HollA oS wE
o] whil A9 om7l M o]F Fof ZRAES S = HY
51 gAE o dosid dgoltt.

fr X rﬂ )

OOSEL
T,

.51. Emepigyseny 4]
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| e AR(Anti—Reflective) =8 71&@3 @ A g5

=

SRS BYE AR A2

¢ [Upstream] [Downstream
ez W oRwom N oeemce N o8 N EORWN AN

ool | oegew || THRRRHER. L opoman |) | DHECOLARS)

(852201341 716 088 =] S | g | | SAEREOEIER,
: : sum: il — | W{
RED E{

SRR ARITE), 58, 33 62
(13 24] 33} B S AT =
4.4. LSTIY R

LSToUA = B934 &, A¥EH, 7+XE, FAE

Ade HIFd REdRAA, F2E, d¥EH 59

= Azo) ol277HA BHE &My AME QRE =P, ] o
HA A2 9 HolAY AFE By Y+ H e Z2AEE FZs

St

LST Energy Co., Ltd.

SNC construction Co., Ltd.

Consulting on PV Structure 8&Housing
Raw materials for PV module, Green Home Biz.

Inverter PV plant& % I sT PV plant construction
development & management

- g = CIEE- —— i ' e ~
= 8§
«? - = Solar Mentor Co., Ltd.

2. |
SR Tech. Co., Lid. Manufacture
PV core & subsidiary material
Semiconductor Storage
R&D, manufacturing LST KOREA CO., Lid.
Supplying & Distribution

Renewable energy
Overseas trade

[Z19 25] LSTAIU A AFHE S
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| Aag. a9 24 |
B 2EolE 9UF Tohe A, wakg Hash 28 YFY 7
35 93l B ¥F GlassE AHESTH B3 Glasst HYF EEs HS3
Folof 3t7] Wiwol 54 A=rF 4Rk fF2l9 3u) o] Aot &3
go] Eob ®E 2P we EeWs FNE Azl A ALR
Glass7} 22ol& 7571 tiF-&olt.
Ultra-Clear Patterned Glass
® Application : Front Glass of Solar Module
@ Normal Thickness : 3.0 mm/3.2 mm/4.0 mm
® Maximum Size : 2250 mm x 3500 mm
® Product Types : P/M or M/M
Ultra-Clear Patterned Thin Glass
® Application : Front Glass of Solar Module
® Normal Thickness : 2.0 mm/2.5 mm/2.8 mm
® Maximum Size @ 2250 mm x 3500 mm
® Product Types : P/M or M/M
General Specification
P/M & M/M Surface roughness (Ra) JVERH RS L0
Max, 2250mm 3.0/3.2/4.0 .
3500mm, £5mm mm *+0.2mm
&3 S 21200
[Z1¥ 26] LSTolUHA] Solar Module Glass
[3 19] LSTolH A Solar Module Glass %32 &4
Thickness Transmittance of Transmittance of Transmittance of
G Texture Visible Light PV Solar Energy Total Solar Energy
" (380~780nm) (380~-1100nm) (380~2500nm)
M/M 91.9% 91.9% 91.9%
30
P/M 91.5% 91.5% 91.5%
8] ]
M/M 91.9% 91.8% 91.8%
3.2
P/M 91.5% 91.4% 91.4%
M/M 91.8% 91.6% 91.6%
4.0
P/M 91.3% 91.2% 91.2%
o o o
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4.5. Solar Glass A4AFY A 329

7149 =7} 24 LAA 73 A
9
ACHT = 2,400 L | ==t
FEIEFALARD | L 1 o
AGCSolar 7)o Q210028 | ) Loy
2 BIPVZ &2 o °
= =2t Zet2)
. Eozgx,FHd
AlliedGlasses o= 150 Za)
FHagts, FHIY 6
AVICSanxin == =g~ ARIZEH =2~ LalZal )
TCOxE 2t~ (Eet=ss
BaodingDongfaTianyingNewE =z 70 Euu e Ze
nergyResources
. . 14
BorosilGlassWorks = Eyid et (&er= o)
Em] == PN :T—"_F/] s A
CangjiaNewEnergy & 100 = E};fR °=
ChangshuXingfuGlassBuildin - = = o] 2
gMaterial E 200 TR (&ek=e2)
== - 7
ChangzhouAlmaden = 1,500 AR FZHZE2 PRI
. — 1
ChangzhouHongxie == AR ZH=Zg~ EEETPS
ChaohuWeiyeGlass ol Egagx (—"—;—E}—éﬂ}i)
. 1
ChinasunpowerGlass == 130 A g (a2 o)
: = FHagta,FHY 2
DongguanCitySanFengGlass = BT (&2t
: = . 14
DongguanYuxingGlass == 110 Fyid el EEEEPS
DongxingGlass i EoudZets
DSMAdvancedSurfaces vlgdare | 22,000 AR FEEZT2
Ducatt 1 7] of] FoodZets
EgZg 2, TCOZH
Euroglas = ETUN
AR FIHST
o) ,
F|Solar = TCOZLE) =2}

29) http://kr.enfsolar.com/directory/material/glass
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FlatSolarGlass =t 1,500 Ep= (&=t
FuRui = Egazga
FujianXinfuxingGlass = 600 R ==t
= FHagxFHid 3
GFGlass il 0| sops arzm B2 | (sB2E)
En gl s EguE
GlasfabrikLamberts Y e Fi : 34
=k
GlaswerkeArnold =d BIPVE&t~
GSCToughenedGlass o= EddEagx
GuangdongGoldenGlassTech =z 1 000 =¥ 222 BIPV 9
nologies ° ' =g (=)
FHagsFHIY
GuardianGlobal n| = ZFe 2~ ARZEZFFH A
;2 B elMoZet 2~
. — _ 7
HaidaSafetyGlass == 385 EudZets EEEEPS
HainanSpecialGlassMaterials — EgZg 4~ TCO=H
==
HangzhouJ1gllngMaCh1neryEq za 50 AR FEZ~
ulpment
HangzhouPuyangPhotovoltaic 1
z R 2 e
Glass = 100 A = (=8
HebeiYingxinGlassGroup o 3,000 Eda=ds
HEC == EHiyZets
HeckerGlastechnik =4 200 AR F”H =T~
HeheHoldingGroup == 3,200 | T °F ia}: 87
= =
= FHagxFHiH 18
HMSolarGlass ot 450 E (&e=e)
HNGFloatGlass o= Eg g
Honkai == 50 TCO ZHZg 2~
. . — EdZg a5y E
HuiYangDalinGlass = S~ ARFE 2~
HuizhouE-FlySolar = TCO ZHZT~
. 1
ImpactSafetyGlass o= FHHZet EEETPS
s =l Edidagt 2 ARE
Interfloat gpol e
2
= =R A
IRICOGroup T R (&gZgr)
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JiangsuJindaNewEnergyDevel =z Ed g2t~ ARIZEF
opment ° 22, TCOZE =8t~
JiangsuYataiNewEnergyAndT — =y = o] 4
echnology B T (Ed=E)
. - 1
JinXinSolarGlass == FHagx (&2 e
JinJingScience&Technology = 5,000 Edazdgs
JMTGlass ol AR FEZFT 2~
KediGlass-ceramicindustrial = Fyagx
= Zek s AR
LanticSuzhouNanotech == e JH% ‘—;_EL;}} ~
LinyuanShimingGlass == 600 Fyagx
3 - 1
NakajimaGlass SIRC 220 EHEgs (&2t
NanjiingZhongyuSolarGlassT 22 500 EgdyiedZat A~ ARE 2
echnology N gHag (Eg=E)
~ = Egueset 2 ARE 3
NanjingZhaoyangGlass =T e (&2t
=wZet s ARTE
NBSGlass(Suzhou) = 500 e EE}F/P\ °=
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. . FECET=S 2 (TCO
NipponSheetGlass Q) B 2,600 TCOEL%‘ Zo 2 a8 2
FHagdxFHiH ]
Pilkington == 500 | 222 ARIH ST (Eerzarn)
TCOxE &2 =rET
&=k,
PilkingtonGroup = 3,000 EHyEEg WTCO=ZHZ
2k »)
Polysolar E BIPVZE &t
EwZg A TCOZH
PPGIndustries vl = e Eia},\ °
. - Fagts, FHIE
QingdaoCngrowGlass =T 80 T;; E}Z‘, eI
QingdaoFloatGlass == 1,600 [ HZet~
. . .. = - 6
QingdaoJinjing = 3,000 EddEagx (s )
. . = FHagdxFHiH 11
QinghuaOpticsLens =t 60 Za) EEERPN
QinhuagdaoJunengPVGlass == EoudZets
QinhuangdaoBoyeGlass == 50 s
Qinhuangdao'ljianruiTernpere == S 2
dTechnicalGlass
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QinhuangdaoZiyuElectronic o e
. . - EdgelZ2t 2~ ARE 7
SaintGobainSolar It e (Lar2ers)
= oo el 2 et AR
=0 T o = 9
Schollglas =d &) =}
SendaTianjinGlass == 200 Edgagtx
ShandongLijingGlass == Fyag
ShanghaiChungeGlass == Edaga (g—a}—éa}i)
Ex o B g 3
‘t 1 1 E[l_ 2 T o0& sT O e
StanleyGlass o 00 =g COESES
_ AR F¥Ze~
v ’
SunBeaFSOIaF o O Tcoi% %E}z\_
Sunarc k= T
Sunshinesolar T 100 Eysd et
SuzhouliangshengSpecial - e =) 14
Glass s AR R et (Egh=ek)
Ed el ZF2+ 24, TCO 10
SYPSpecialGl -z 500 | "eLlTECC
pecialGlass T FElZaps (&gZgr)
TaishanHuayueGlass = 500 EdidEagx
_ =oJ 56l 2 2t AR =L 3
TaiYueGl 5 U
aiYueGlass i Yot aBPVEes | (SehEes)
3
. .. = Em gl el = <
TaizhouTaigiGlass == Eyid et (Se2e})
Fo g Zets ARE
TargrayTechnology s 100 e
.. . — EgIg s EH9aw 6
TGFujianPhotovoltaicGlass = 600 Zel s ARZE DT~ | (S22
— FHaesEgAd | 18
T 1 — TRe=E , T o
ianjinSeedGlass T Zepn (Ze}Ze}n)
TianjinYuanyangHongBinPV == 500 FHaets, FH Y
Glass ° =g~
o N — Fo o=t~ ARE 6
TianjinZhongTianLi = SEEPN (&et2 et
5
TianjinZhonghuanPhotovoltaic = 1,000 FHaets (satze )
1
= Emd =z S
TMSolarPower o 450 e (&Ze2)
3
= Euly =l
TopraySolar T 3,000 FrdE s EEERPS!
e 2o} B ) E
.. E ? T o &2 s T O i
TrakyaCamSanayii 171 S ARZE 2~

ST Zrmiesess

53

v



| =1 AR(Anti—Reflective) 2% 71483

14
)

UnionGlass o|gg]o} BIPV=&t2
FHagd2FHHH
VetroSolar =Y EEY
Vidur ot ] BIPV=&l2
VidurSolar 252l Em g

5 2016 AEEMETAN




|57

o
i)
rf

=]
A,
~4

A5 % AE
FAA WA WA Qe AZolA WA Wi sZelA uAR
Mol HE AL YOS st otk H2 FulolA F2 AL
Qe BAHA WAL B vkl WA ute] ogu AeE wHe] A7)
A vBHAAIE ST Wase 28 A2 (SiNK) o] FRolH,
AEigA ol o, BAA WA WA o]
WA} AR A2 oo A%E 2AE 2AT WA BT T %
283 BFFEEL Bol: o] FasH, Fo WPoRt ¥yl
B

oM
- [o)
[
r |
B
9@
s

39 3 (dipping), =¥ H¥, CVD(Chemical vapor
deposition), PVD(physical vapor deposition), #7]&3)]¥H(Anodization),
Ay #Zol o 43} (thermal oxidiation)H o]

HZ FEU 9 Z=4A(Superhydrophobic) T WX E(Anti-
FES vAEHS HSAHES Aoty 222 yxETHo] WS
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