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<H 3.6. 0l= ASHRAE &= Zdlgo HEds>

(U-factors_vertical orientation, ©<: W/ m K)

=t} operable fixed curtainwall®
I | ol =
—XHE“E xHEH T
=il single® | double® | triple” | single® | double® | triple? | single” | double? | triple™
Al
(Z W XFEHTH all 13.51 12.89 12.49 | 10.90 10.22 9.88 17.09 16.81 16.07
0I==g)
Al metal 6.81 5.22 4.71 7.49 6.42 6.30 - 9.26 8.57
(2 W XFEHTH
HE)
insulated - 5.00 4.37 - 5.91 5.79 - 9.26 8.57
Al-clad metal 3.41 | 329 | 290 | 312 | 290 | 2.73
wood
/ reinforced
vinyl insulated - 3.12 2.73 - 2.73 2.50
metal 3.12 2.90 2.73 3.12 2.73 2.38
Wood/ vinyl
insulated - 2.78 2.27 - 2.38 1.99
metal 2.10 1.87 1.82 2.10 1.87 1.82
Insulated
fiberglass / vinyl
insulated - 1.82 1.48 - 1.82 1.48
metal 10.22 7.21 5.91
Structural
glazing
insulated - 5.79 4.26
*a) QA = 9.5mm e) AELY A T4 6.4mm
b) single &2 F7: 3mm f) single & F7: 6.4mm
c) doubled F7: 19mm g doubled 7 : 25.4mm
d) triple 2 S 34.9mm h) triple & 7 44. 4mm
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<H 3.7. 3 M39 HEZ2ds Ldb>
(

U-factors, /m K)
glass only A= TS HEE
AL AL
2 =2 _ AL
S ST 2 o ct S XFE
= e SRHEN | g5 e SRS | Zq e AU | FEE
2 Agl | 7 Ag | 7 s
al UlX‘IB N= DlX‘lQ_ N=
Zsf(o0 || e ZS Rl Qe | u=

cres

3.2mm =ctA[5.91| 591 | 7.24 |6.12|5.14]5.05| 6.42 | 6.07 | 555 | 555 | 6.93 6.30 | 6.30

6.4mm acrylic/polycarb| 5.00 | 5.00 | 6.49 |5.43|4.51 | 442 | 560 | 5.25 | 4.75 | 4.75 6.11 548 | 5.48

3.2mm acrylic/polycarb| 5.45| 5.45 | 6.87 |5.77|4.82 | 4.73 | 6.01 5.66 | 5.15| 5.15 6.52 5.89 | 5.89

2 =X}
= =}

Ol

6.4mm SJ15[3.12| 3.63 | 4.93 [3.70| 3.25 | 3.13 | 3.94 | 3.56 | 3.19 | 3.17 | 4.47 3.84 | 3.59

12.7mm 3J15|2.73| 3.36 | 4.62 |3.42]3.00 | 2.87 | 3.61 | 3.22 |2.86| 2.84 | 4.14 | 3.51 3.26

6.4mm ZJIE5(Ar)[2.90| 3.48 | 4.75 |3.54|3.11 | 2.98 | 38.75 | 3.37 | 3.00 | 2.98 | 4.28 | 3.65 | 3.40

12.7mm SJ15(Ar2])|2.56| 3.24 | 4.49 |3.30|2.89 | 2.76 | 3.47 | 3.08 | 2.73 | 2.70 | 3.99 3.36 | 3.1

=52 (e=0.2 Mz 2E)

6.4mm SJ15[2.56| 3.24 | 4.49 [3.30|2.89|2.76 | 3.47 | 3.08 | 2.73 | 2.70 | 3.99 3.36 | 3.11

12.7mm 3J15|1.99| 283 | 4.05 [2.89]2.52 | 239 | 299 | 260 |2.26 | 2.24 | 3.50 2.87 | 2.63

6.4mm BJIE(Ar=2)|2.16| 2.96 | 4.18 |3.01|2.63 | 2.51 | 3.13 | 2.74 | 2.40 | 2.38 | 3.65 | 3.02 | 2.77

|

12.7mm Z3J15(ArF2))|1.70] 2.62 | 3.83 |2.68|2.33 | 2.21 | 2.75 | 2.36 | 2.03 | 2.01 3.26 | 2.63 | 2.38

E5&(e=0.1 M2 2E)

6.4mm ZJ15|2.39| 3.12 | 4.36 |3.17|2.78 | 265 | 3.32 | 2.93 | 259 | 2.56 | 3.84 | 3.22 | 2.97
12.7mm 321&|1.82] 2.71 | 3.92 [2.77]2.41 | 228 | 2.84 | 245 |2.12 | 2.10 | 3.36 2.73 | 2.48

6.4mm BIIE(Ar 1.99|1 283 | 4.05 [289|2562 239 | 299 | 260 | 226 | 2.24 | 3.50 | 2.87 | 2.63

=
=
=
=

o

12.7mm ZI15(Ar 1.63|1 249 | 3.70 |2.56|2.22 210 | 2.60 | 221 | 1.89 | 1.86 | 3.11 2.48 | 2.23
a5

6.4mm SJ15|2.16| 2.96 | 4.11 |2.89| 251|245 | 3.10 | 2.73 | 2.38 | 2.33 | 3.58 2.97 | 2.65

12.7mm S21&|1.76] 2.67 | 3.80 |2.60]2.25|2.19 | 2.76 | 2.39 | 2.05 | 2.01 3.24 | 2.63 | 2.31

6.4mm SIIE(Ar= 1.93|2.79 | 3.94 |2.73|2.36 230 | 290 | 254 | 219 | 2.15 | 3.39 2.77 | 2.46

o

12.7mm BI15(Ar= 1.65|2.58 | 3.71 |2.52| 217|212 | 2.66 | 2.30 | 1.96 | 1.91 3.14 | 253 | 2.21

OE ~— | ~—

AZ=ZEH(e=0.2 W2 0IER
6.4mm ZJ|E[1.65|2.58 | 3.71 |2.52|2.17 | 2.12 | 2.66 | 2.30 | 1.96 | 1.91 | 3.14 | 2.53 | 2.21
12.7mm Z2JI&[1.14] 2.19 | 3.31 [2.15(1.84|1.78 | 2.23 | 1.86 | 1.54 | 1.49 | 2.70 | 2.09 | 1.77
6.4mm ZIIE(Ar=¢)[1.31|2.32 | 3.45 |2.27|1.95|1.90 | 2.37 | 2.01 | 1.68 | 1.63 | 2.85 | 2.24 | 1.92
12.7mm Z2J1&(Ar=2!)[0.97 | 2.05| 3.18 |2.03|1.72 | 1.67 | 2.08 | 1.71 | 1.39| 1.35 | 2.55 | 1.94 | 1.62
A= E(e=0.1 2 0IE2E)
6.4mm Z2J|Z|1.53|2.49 | 3.63 [2.44|2.10|2.05| 257 | 220 | 1.86 | 1.82 | 3.05 | 2.43 | 2.11
12.7mm 2J1&[1.02| 2.10 | 3.22 [2.07[1.76 | 1.71 | 2143 | 1.76 | 1.44 | 1.40 | 2.60 | 1.99 | 1.67
6.4mm ZIIE(Ar=2!)[1.19] 2.23 | 3.36 |2.19[1.87 | 1.82 | 2.27 | 1.91 [ 1.58 | 1.54 | 2.75 | 2.14 | 1.82
12.7mm ZJIE(Ar=2!)[0.80| 1.92 | 3.05 |1.90| 1.61 [ 1.56 | 1.93 | 1.57 | 1.25| 1.21 | 2.40 | 1.79 | 1.47
AZEZHe=0.1 W2 0/=32E)
6.4mm ZJIZ(1.25|2.28 | 3.40 [2.23|1.91 | 1.86| 2.32 | 1.96 | 1.63 | 1.59 | 2.80 | 2.19 | 1.87
12.7mm 2J1Z[0.85| 1.96 | 3.09 [1.94|1.65]|1.60 | 1.98 | 1.62 [1.30 | 1.26 | 2.45 | 1.84 | 1.52
6.4mm ZJI&(Ar=21)[0.97] 2.05| 3.18 |2.03|1.72|1.67 | 2.08 | 1.71 [1.39 | 1.35 | 2.55 | 1.94 | 1.62
12.7mm Z2IJI1E(Ar=2)|0.68| 1.83 | 2.96 [1.82| 1.54 | 1.48 | 1.84 | 1.47 | 1.16 | 1.11 | 2.31 1.69 | 1.38
6.4mm ZIIE(KrZ=2!)[0.68| 1.83 | 2.96 |1.82|1.54 | 1.48 | 1.84 | 1.47 [ 1.16 | 1.11 | 2.31 1.69 | 1.38
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- 2324 2c2Z =Y HEEX= HIEE ez HYUHsE X S8E S
Z& et = HIEE A2 29 YR} Hl=xg SEES M MIE=
EHZAEXNZA Ol= HIZE Acl2 220 dHlol f=+& &% S4d= A= U
Z2d &2 HYE 0lE88ot)] 20 28 st £ S 840] b=
0l JALD, n-type £= p-type ThEEH Acl2 &H E2 HLZ QO
of HIEZE &Acl2 29 BHLMX0NA oftF 8322 AIEEH=E & MY
= AESHA E1 4 2 AZHES AEEY = Ul FEO UAS. U2EF
Aol Y B X= CSG Solarl A JHESE EHS M XD CHEXFQIOl =2l
JIEHOll BHARZE XIS, p-type &2l2 =9, n-type &cl2 =2, Al &30
S50 Uz A=Y, Inx1Im OIS HHEHAE BF0HM 7-8%2 &8 &4

Widely distributed products Next-generation products
Mono-crystalMulti-crystal slicon Amorphous silicon Thin-film andem
= Transparent surface cathode (= =
Surface cathode(=) ol pa (=) GlassTr:mspalent surface cathod (=)
L. . —L‘ ) 4 .
Siruclure n-ype Si l} o Amorohous Si }P-l-ﬂ _ Amorohaus Si }P-l-n .
comneclion Am%ggsﬁ connection Tl | connection
x x
Back surface electrode (+) Back surface electrode (+) Back surface electrode (+)
*High volume of Si needed +Si volume at 1135 that of polysilicon ~~ +Sivolume at 1100 that of polysilicon,
s ‘High conversion efficiency ‘Low conversion efficiency ‘Bendable
‘Mainly used in consumer products ~ +Slm-line! light
{calculators, atc.)
+Slable supplies of 51 materials +Increasing efficiency +Increasing efficiency
Challenge  +Thinner films and reducton in mill-ends
in order to reduce silicon use
«Sharp (mono: 19%; mulfi: 17%) ‘Kaneka (10%) «Sharp (11%)
*Kyocera (mulfi; 17%) ‘MHI (%%) *Kaneka {12%)
Participating ~ *Sanyo Electric (mona, HIT. 19%) +Sanyo Electric ‘MHI{11%+)
companies  *Other overseas manufacturers
(Conversion efficiency is below the level
of the above three)
<Jg 3.30. o2l &SN XtAICH EHZEE X JHE SE>
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L oflel P UERZ 28 2ot

|
JIE20F : Z425H A4 (RE Y HHSE)
oA

IST (Material Research Institute for Sustainable

Deve lopment )

- 2UL M= 82012 & FAd8)|s ERJI2Ue H2 HERIE HL=6tN

—
L DB =S EE2E.

OlELI® ARA(Leibniz-Institut fuer Neue Materialien)

- &= & ! Leibniz-Institut fur Neue Materialien gGmbH
Im Stadtwalt, Gebaude D2 2
66124 Saarbricken, Germany

- g - 1987E 8. s d UEasSt=20te] MAR dFF=X=Z2A, =
Mo

O z2 =2 H72UE

@® CVD / PVD JI=

- SsN JASIIENES S8 Zr0- 2 ZrCn-&%2  (Thin Zr02- and

ZrCn—Coatings by Chemical Vapour Deposition)

- Ot ZBst® ZSctX0t CV0 =9

- SIStA JIASZIIANMS S8 MgAI0~EH2H(Thin MgAl.0—Films by Metal-

- 114 -




Organic Chemical Vapour Deposition (MO-CVD))
ZctX0F CVD 2 (Plasma CVD Films)

ol

stsrd JtASIIE

A HIAH A2 28 =201 01 (Nanowires based Gas Sensors)

r
o

S5t M2t sre

r

NI AAZ R K= EH-ZF0E Sol &t IHRotAH =X
(Self-cleaning Surfaces — Always Clean by Photocatalysis)

==9 = 2 02 & Xl (Tarnish and Wear Protection for Metal)

ABAS E6F 00|32 EX MA (Production of Optical Micropatterns
E

Z2SEE Mty LE= A BEAF 2HX12f
(Antireflective Coatings by polymerizable Ceramic Nanoparticles)

MII3E Z (Electrochromic windows)
AH NS / Biomimetic
Superparamagnetic Fluids

Microbicidas Coatings

Nanomere

-

L|_L/\—I*=’9 %3 jun |

T o™= - 1

-

o

=PNEL
(Antiadhesive coatings with excellant abrasion resistance)

Mould release coatings for polymer processing

HAO #2 Ed 2E (Transparent easy-to-clean coatings)

Bulk nanomers for optical applications

Thermoplastic nanocomposites

Low friction coatings based on nanocomposites

Ens ot 28 (Transparent hard coatings)

ZClH(ZEM)E |8t E0E Hed 235 2E

(Transparent UV-curabel hard coatings for polymers)
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DEe & HEXC JI==20t

Z=A ¢ Fraunhofer Institut Schicht— und Ober fl&achentechnik
Bienroder Weg 54 E
38108 Braunschweig, Germany

- HE 19908 M. RBOA HO U EEIDSO MSAES o0, A
MES 9igt SNl Izl L JIZ0IMS So F4I|YS
N, BEEN0ID FMHOIH BHS BZE £ U= %% 2L =
TS J|ES MABBU SYSH=H F

- OI2 GAH 7R : o 958D 97

- o8] : o 96 (I 84%Y)

22 =9 ARUE

(1 Mechanical and Automotive Engineering

- Development of Multilayer Coatings against Particle Erosion

- A New Process for Electroplating on Magnesium

- Dynamic Characterization of Piezoresistive Sensor Systems for
Adaptronic Applications

@ Tools

cBN Combination Coatings for Cutting Tools

Influence of the Doping Elements V, W, Ti on the Properties of CrN
Coatings

Boron—-Based duplex Coatings for Hot Forming
~ Rodentics® : Sel f=Sharpening Tools Modeled on Nature

® Energy, Glass and Facade

- Deposition of Silicon and Silicon Nitride Films by Hot Wire-CVD
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g

O
O
O

(HW-CVD)
- Detailed Analysis of Silver-Based Low-E Layer Systems
- Simulation of Plasma Deposition Processes

@ Optics, Information and Communication

- Transparent Scratch Protection for Metal and Plastic Surface

Investigating the Scratch Resistance of Thin Coating Systems on Glass
New Measurement Process for Photocatalytic Activity

Broadband IR Reflector for Solar Receivers Based on Rugate Technology
Highly-ionized Plasmas with High-Power Pulse Magnetron Sputtering

5 Life Science and Ecology

- Use of Microplasma in Microsystem Technology

- Coating and Modifying Leather Using Dielectric Barrier Discharges at
Atmospheric Pressure

® Services and Competencies

- Increased Repeatability of Hardness Measurements Using New Calibration
Procedure

- Structure of an RFA Array for the Large-Area Plotting of Plasma Curves

- Modular Atmospheric—Pressure Plasma Sources with Controlled Gas Supply

g =l

Ot

HI

fol

Jl&9 : AIST Material Research Institute for Sustainable Development
=Jt : &=
2 FR AZUHE

- A High-per formance catalyst for purification of Exhaust Gases

- Successful Development of a Thin Film for Switchable Mirror. That Can
Be Switched Between Reflective and Transparent State

— Development of a Highly Functional Catalyst for Purification of
Industrial Exhaust Gases

- Development of a high strength Fe-Cr alloy without a brittle sigma
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phase using a novel powder method

Multifunctional films with low—emittance and photocatalytic properties
to energy —efficient-windows

Development of an environmentally conscious hard Metal FeAl-WC

New Method for Producing Bulk Metallic Glasses

Electrically conductive DLC coatings by plasma based ion implantation

- AIST-NSG Joint Research to Develop Glass for Automatic Control of
Solar heat (AIST: National Institute of Advanced Industrial Science
and Technology, NSG: Nippon Sheet Glass)

- Roof Box Made from Noncombustible Magnesium al loys

- Polytype Control of SiC Heteroepitaxial Film by Pulsed-Laser
Deposition

- =2 & 2H AT (MOU) I
- Ao B 28 I BEHY FX
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6. =& AL A
b, &2 AL ol &t
D
SH ALY S A
H = NI =2 A FREHZ|IIEREE 2 2]
UELULCDE DTHY HSAAY Y U Sgt 500,000 166,667| 666,667
252 See-Through E12 LI= 72X EALEX WL | 325,000 108,333| 433,333
(12’(;*;;% CNTE 0|25 Z2 WX €Y LA My 375,000 125,000, 500,000
2009) 2C JIEE XN MM XS A N 100,000 33,333 133,333
ANAX EEIISE HSAA HSHIF Y BHE HZ| 200,000 66,667| 266,667
A 1,500,000, 500,000 2,000,000
HEILI-DE DHY HSAAH Y L S& 450,000 150,000 600,000
%52 See-Through EI2 LI=2X EALAX W | 300,000 100,000/ 400,000
ooog - |_CNTE oISt A2 WIS o weH 300,000 100,000/ 400,000
2010) 2C IS XM MAM XS AX N 100,000 33,333 133,333
SHOAX EEIISE HSAAE HSHIF Y HE N 200,000 66,667| 266,667
A 1,350,000 450,000 1,800,000
HELULCDE DHY ZSAAY g U Sgt 560,000 186,667| 746,667
%52 See-Through E12 LI 22X EAL&X W | 355,000 118,333| 473,333
oto - |_CNTE oISt 22 WX o gy Y 330,000 110,000/ 440,000
2011) 2C I XN MM XS AX N 100,000 33,333 133,333
AOAX EEIISE HSAAY HSHIF Y HE N 230,000 76,667| 306,667
A 1,575,000 525,000 2,100,000
UEILL-DE DT HSAAH Y U S& 500,000 166,667| 666,667
252 See-Through E12 LI-2X EALAX WL | 325,000 108,333| 433,333
ggﬁ% CNTE 0|23 22 Y8 £% LaH M 300,000 100,000| 400,000
2012) 2C I XM MM XE AX N 100,000 33,333 133,333
ANAK EEIISE HSAA HSHOF Y BE N2 200,000 66,667 266,667
A 1,425,000, 475,000 1,900,000
UEILULCDE DHY HSAAY g U Sgt 560,000 186,667| 746,667
252 See-Through E12 LI= 72X EALEX M| 355,000 118,333| 473,333
(5275*5% CNTE 0|25 Z2 WA €Y LA My 330,000 110,000 440,000
2013) 2C JIHE XM MM XS AX N 100,000 33,333 133,333
AGAK EEIISE HSAA HSHOF Y BE N 230,000 76,667| 306,667
A 1,575,000, 525,000 2,100,000
£ 7,425,000 2,475,000 9,900,000
=) 1. COIY 100 YRH+SAIIY 601 LA 2o JIE.
2. H2Z0IZ 75%, JIYRL2 25% JIF0A B2, B2 EE510] HAE.
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133,333

0
J
- | >
FH

He
A

45,000

212,167

9,500

266,667

253,000

1,500,000

47,000

1,800,000

3AE =
(2010 ~

2011)

5
o
OH

i

64,000

677,667

5,000

746,667

0 | I
r_>|'_ >||
>

-

nT

64,000

397,333

12,000

473,333

2|
_‘>|_|
&

CNTE Ol

-]

==

Il

60,000

365,000

15,000

440,000

B
=
T

20,000

107,833

5,500

133,333

-~ | >

Zltsset AL

08!
J
He
FFl
A

45,000

252,167

9,500

306,667

253,000

1,800,000

47,000

2,100,000

4XHE
(2011 ~

2012)

64,000

597,667

5,000

666,667

64,000

357,333

12,000

433,333

60,000

325,000

15,000

400,000

20,000

107,833

5,500

133,333

45,000

212,167

9,500

266,667

253,000

1,600,000

47,000

1,900,000

5xEE
(2012 ~

2013)

[0
-
o

HEILL-ZE

A
Ot
il

64,000

677,667

5,000

746,667

=
>

2352 See-Through El

J

uT

64,000

397,333

12,000

473,333

2 | go | M
J
[

P
=

60,000

365,000

15,000

440,000

B
NE |y

=
o
==

20,000

107,833

5,500

133,333

08!
N
-— | >
He
kel
HA

45,000

252,167

9,500

306,667

253,000

1,800,000

47,000

2,100,000

1,265,000

8,400,000

235,000

9,900,000
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(2) 2&EH|
[SH9 @ o, HA]
ALAH|IE A HII=S
AKX [WEH ¥ _
A &S =2 €| JI=d3E | dRE=S
S M 2 &AL 2l o4 4 _ =
HIZH Laz | == b
A& H bl
1XE &
(2008~ 360,000 |1,110,000 0 48,000 45,000 47,000 90,000 (1,700,000
2009)
2XE =
(2009~ 190,000 [1,080,000 0 48,000 45,000 47,000 90,000 (1,500,000
2010)
3XEE
(2010~ 230,000 [1,205,000| 135,000 48,000 45,000 47,000 90,000 (1,800,000
2011)
AXHE &
(2011~ 175,000 1,185,000 10,000 48,000 45,000 47,000 90,000 (1,600,000
2012)
5XtE &
(2012~ 115,000 [1,170,000| 285,000 48,000 45,000 47,000 90,000 1,800,000
2013)
= 1,070,0001|5,750,000| 430,000 | 240,000 | 225,000 | 235,000 | 450,000 |8,400,000
(3) 2t&H|
ECER=RE-E)
2HEH ME HI=
- Sy | ST x_@xma nsr2sie | oA 29
ZzH2 | ES=Y| =y OF& 22| Y|
123 = 27,000 0 20,000 0 0 47,000
(2008~2009) ’ ’ ’
2%t 27,000 0 20,000 0 0 47,000
(2009~2010) ’ ’ ’
3t = 27,000 0 20,000 0 0 47,000
(2010~2011) ’ ’ ’
AR = 27,000 0 20,000 0 0 47,000
(2011~2012) ’ ’ ’
SAE = 27,000 0 20,000 0 0 47,000
(2012~2013) ’ ’ ’
= 135,000 0 100,000 0 0 235,000
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X ED

M 29 (1IHEE)
=2
A= | 7 & = Fq | HE%)
MU= 5 Man/Year, 823 6 Man/Year,
Ol AHHI 253,000 12.7
23 5 Man/Year
Multi chamber sputter system
Weatherometer/LHSLHZ/HZBI=S AIED|
Burn—-wet scrubber/Gas cabinet (SiH4&)
Arc &&& CNT & &
IIXEH 360,000 18.0
Target MIZ&~Z Furnace, Target 2= &H|
OIZD|A-UAF HIUKI/ZE L HIOAIAE
I =24 AMEEX, 2AF Ul AME=
JIXI & XHFE-SEM, EDX, AFM S)
ANES 0
Si—alloy planer target
Zn-alloy planer target
Ag—alloy planer target
1XHE =
XA Y| wafer glass
(2008 ~ e ~
HIEXE =% JiA
2009) _
BtE Ml grade solvent
CNT 0H (Single & Multi wall)
T = H| _ o S 1,110,000 55.5
SI2AZ(EIM, Al S)
Metal source
V204 target
Vanadium metal target
Quartz—Crystal Substrate
aAZ2s B24 SUHE ®I8 mock-up M=
QA)=8 845 2 MY s Al=d0l4
odl (Z2LH/=2l) 48,000 2.4
>=3H|/+=+2 45,000 2.3
Jl=3E ESHI(EE DB MIE8, =N S 3EXz 2¢) 47,000 2.4
AR E=H| 90,000 4.5
2t HI 2HEBI/S3 =&l 47,000 2.4
Al 2,000,000 100
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X ED

AE 2 (2XHE %)
=2k
HE= T % =< A =9 H) & (%)
MAZ 5 Man/Year, &&= 6 Man/Year,
14| 253,000 141
22 5 Man/Year
AC power supply
Secondary Neutral Mass Spectrometer
lon beam cleaner
Burn-wet scrubber/Gas cabinet(Dopant
source&)
DIPNIN| 190,000 10.6
lon beam cleaner
Optical ©X SHI|(1XH2)
Sheet Resistance Measurement System
Stylus Profilometer, 2AtE =& |
JIXX L XHFE-SEM, EDX, AFM &)
ANES 0
2XE & ZnSn planer target
(2009 ~ | REHI Zn-alloy planer target
2010) Ag-alloy planer target
Gas,ITO target, glass
metal source ¥ St3UE
=A=
M= HI 1,080,000 60.0
Tungsten metal target
WO3 target
r—cut Sapphire Substrate
X/ Z 2o HZdSi ASAE ME
SEg Jlsg 4= ¥ ZHL W=
AEdiold
OHl (=U/322) 48,000 2.7
*=EHl/+=+2 45,000 2.5
JledE E2SHI(H2 DB AM8&8, &N & E2XE F7Y) 47,000 2.6
o 2=t 90,000 5.0
2HE | tEHI/S5 =34l 47,000 2.6
Al 1,800,000 100
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= 7

sz

6 Man/Year,

253,000

H]-&(%)

12.

X ED

0

ZH Ol
ey

=2 5 Man/Year,

23 5 Man/Year

e
R

FE-SEM

DIDNIN

Mini tempering furnace
Solar simulator

-V measurement system
Optical ©Xt S&I|(2XH2)
UV/VIS Spectrophotometer
FT-IR Spectrometer
oIEZ-Z2 2 L HOUHEX

DX 2L XHFE-SEM, EDX, AFM S)

230,000

100,000
10,000

4.8
0.5

3xtE =
&Y
g

ZnSn rotatable target, Zn—alloy rotatable
target, Si—alloy rotatable target

10,000

0.5

Solar cell pannel HI&

0.2

e K2J]1&, DC power supply

5,000

0.5

L]

W doped Vanadium metal target, VO2
deposited Glass Substrate

10,000

Standard manual JHg & H=
TiOx planer target & TiOx target

(2010 ~
2011)

ITO planer target
SIB2AE L Metal 82 ME
ITO target & J|&t
Amorphous Si Substrate

B=2g JIsE 4s
x A 5t

X

LIEPAPE= =

NiCr—alloy planer target & Ni-alloy target

M= AlZ2dold

ol
=<

57.4

1,205,000

48,000
45,000

2.3
2.1
2.2

47,000

90,000

4.3
2.2

47,000

100

2,100,000
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X ED

2H (4XE =)
[
T & = A =9 8] (%)
oz 5 Man/Year, 82 6 Man/Year,
o1 A 253,000 13.3
23 5 Man/Year
Nanoindentation System
Gas distribution
Silant / butyl auto sealing
Laser scriber
IIXEH _ 175,000 9.2
AATAF AIAE(IXR)
Sputtering System
HE 4sEHIIE 33 HSAIAE
JIX & XHFE-SEM, EDX, AFM S)
standard manual JHg & HI=H| 10,000 0.5
ANES
Spacer ¥ Silica gel
4ITEE Auto bending, Silicone, Butyl
(2011 ~ =&l Gas, JI& MAHE 35S, Metal target
2012) Fab. S&H|
Mixing powder & 21XD]|
HIOLM & S&HA
X2 H| 1,185,000 62.4
V203 target & powder,
Aluminum metal Target
Cr metal Target
=58 Jl=g 4s/3ME/HEY o=
AlZdlolA
HiUXl/&tE 26 M2 ASAE Ma
ol (2U/=22) 48,000 2.5
=2Hl/+828 45,000 2.4
Jl&=XE ESHI(EE DB AI22, =X S ¥EXNE 2Y) 47,000 2.5
AP ESH| 90,000 4.7
28 | 2H8HI/S8 &l 47,000 2.5
Al 1,900,000 100
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ME 2 (BXEE)
[ ]
A= T =< A =9 H] £(%)
oIz 5 Man/Year, 842 6 Man/Year,
Ol A H| 253,000 12.0
23 5 Man/Year
UJEAF AIAE(2XIE)
PIDND & UXAds A HSAAEH 115,000 55
IR 2 XHFE-SEM, EDX, AFM &)
HASZEIl Test bed =, C-Mag 0I= line 950 000 1.9
test, HHZA =S AIAE = ’ '
Solar cell 2 ADIE &E#S AlAE M 10,000 0.5
ANES ggsel ME 10,000 0.5
Test bed 2=, A VO2 && Rl H& 5,000 0.2
HAsHI} Test bed 75, W32 HFSAIAE
= 10,000 0.5
B
5XE T Spacer / Silica gel / Auto bending
(2012 ~ | HEHI Silicone ¥ Butyl
2013) ITO target & MEEZ 3342
Fab. &I
W= Mixing powder 1,170,000 557
SIBAUZ(EIIM, KM S) Y '
W-Ti-V target/powder
Al-Cr doped V metal Target
TiO2 Substrate
OUXl/2BE6 MZsl ASAE WE
odl (=LH/=2) 48,000 2.3
>EH|/+=42 45,000 2.1
J=3E E=H|(HEE DB A28, &M § HEXE 7¢) 47,000 2.2
A E=H| 90,000 4.3
2HEH| 2H&8H|/S5 &34l 47,000 2.2
Al 2,100,000 100
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3,000
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