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Industry development analysis for

Taiwan thin film solar cell

Thesis Abstract

The solar cell industry in Taiwan has been developing since 1999. Today,
in 2008, 8 suppliers exist in the upper-stream of wafer supply, 20 suppliers are
devoted or planning to invest in mid-stream, solar cell technology, 20 suppliers
are devoted or planning to invest in mid-stream system integration and over 50
suppliers are invested in the down-stream of product application or related
accessories industries. In these few years, the number of suppliers in the solar
cell industry has risen to almost one hundred and the yearly production revenue
is over 10 $NT billion. Over the past nine.years, the entire industry supply chain
was established and the industry cluster was:also strengthened. The annual
revenue of the solar cell industry will exceed that of the LED industry in the near
future. Additionally, Taiwan was ranked-fifth in'the world among solar cell

producing countries.

Over the past decade, wafer-based crystalline silicon solar modules have
predominantly been the material of choice in production; however, due to a major
material supply shortage in silicon, used to produce silicon wafers, a significant
shift in production methods could be on the horizon. Amorphous silicon (a-Si),
Cadmium telluride (CdTe) and copper indium diselenide (CulnSe2, CIS), used to
produce thin film solar cells, have the potential to become more commercialized
and have maintained a significantly higher growth rate than silicon-based solar
cells. An overwhelming majority of silicon-based solar cell suppliers are planning
to change to the thin film solar cell field and intend to follow the turnkey model to

establish the production line more easily and smoothly.



This thesis analyzes the comparative competitive advantage among main
solar cell producing countries. It is comprised of historical data, comparing
Taiwan’s thin film solar cell development and growth with that of other countries
throughout the world, investigating competitiveness from both a global
perspective and a country perspective from Taiwan to induce a competitive
advantage in the thin film solar cell market. Furthermore, this thesis provides
strategic suggestions for the potential manufacturers as well as government

regulators.

Keyword: Solar cells, thin film solar cells, competitive advantage of nations,
competitive advantage
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Fad Brz e R > oldomp 3 (B) = e f RS o #
BPAE Rl FlA RS Ff'ﬁ::ﬂ}f%{'g:;?ﬁjﬂx\m;;}ﬁ_}ﬂ A
HigE T RS A R A
BRARTFNZHTFELTH T
i+ (carrier) » F] 3 T kT L - BY
i % %t (acceptor) > @ — B 4% > =
g

I
—
Sy
R4
=R
5\
o=
Rl
il
=
—‘?&t
ETR

Il gek AP B E 2 ¢ BT B RS bl4cBi R 5 (P)

4
3

BT R RS MEAP RIE AR LG T BHT

3 5 2 B R FA NG MG B RF AR G D 54—

Bpd LI LI FRRTIRS > FIG T R RS VR B
BpdRFo T B h -+ L ss(donor), @ %7 WAt E

’Eﬁfﬁ‘ﬁ n7a L gy o

SR AR LR BAER T ahp AL S P AR
(substrate) » #X{s L * F B FAWFir> 2 > B ER Y FEOGE ~ p

FAFN et TEA S - pnded 0 A p-ndEe Ld AT A HY
FEF TR e AT PRI TEDRER 5 F
- P &7 = (built-in potential) » p* p ZE T 20 FEHAR AN, BB Y

FHELS o w2 5 7 L % (depletion region) o g« Bk Rt
Fl- p-n BHEend AR k3 ok e BV i f 0 EREY T S
FEIR AL FI-TFH R FETFHEIIP T =P F
TRARTHFN B a TFRLAPE 03w B o dok AP F F
et xR - f Y(load)id Az ko A) & - i g (loop) J“J'g
i ERASBELAFTORE
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L8 A = B 7@ (Amorphous silicon, a-Sl)

PARA R TS A B R R EOEES B R RS c R G
p-i-n (2 n-i-p) B2 AN > pAERNALE R ZZ2pNIMTH | AR
BoEE KA HES o d RS ARG R kit 4 o Tt LR B AR
#??02~05um°¢u%ﬁ1gﬁﬁ]11~rmv 7 k3 o [
11.1eV o 2L b B2 Rt R KR T e R F g5
?%&ﬁ%m%@%’%ﬁﬁﬁa,agggﬁﬁﬁg,g@iﬁm@
FA IR EES > dek o X b Ak Lo 5 RS AR

POEEAIE TR R SR S S SR U e sk T o

LT AR B kA Bt R R Y AP M en
+ by ¥ 1Y ;T* 2 S SWE sz jis > H g & 5 16 ~35% - 4 24 R ¥
B MY IR fedors S o Bk R B B 4 SRR 2 gk o Wit

5 R ddps o L hag At SWE S - B

PP AR kT A il A T e 1 F ez (PECVD)
Wgp B Av i < g fFRlka Qe f o io? S
WHALE o H G2 roll-to-roll = N o e FFEEE R SR 0 U E 3
%?%?ﬁ@%%ﬁ"MAﬁ@i§$$@§@%&ﬂ%%ﬁ?
BRI APl . U U A S F o R REs RO T

V-3

FET 2ol f 2 S ERLBRONKT o LIk T s

5

4z &MmF RPN E > 2003 & 4p it 2002 & £ £ 7 113% o FEH
AR F T L o

SR A irEG AEFe VHF £ Iuim‘%l’isﬁi’ IR RTS
Ev# A5 B ZnO B SnO2 it 42 7 43k » ' TCO
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A A IFFTAKRBAAFEHEF I BT L AUP KT HRL S L0
FB o BEARLAET R S i gh A H MR T ond o p o
TR FHRETE 135 - F EE T E4~8)% 0@ 2

2. 4F4FBF - /S B = (Copper Indium Gallium Diselenide, CIGS)

A afs - iRz 24 (HAECIS) - 48
Garkp e 24 (HAECIGS)  d %3 B X ek 2 MM 4 ik
FiAgh e AR HRERSDCIGS KT H# » kT eFEFTEH19
’frﬁl’fs‘f—’.féf"ﬁ?; B F T iEN13% - CIGS'§¥F4Fp 2 Een2 o H
e jzdt F ¥ L 1.02ev I 1.68ev » gt IE FF AT e A A S K s i
w0 - T Rt thd e ke (@>105cem-1)
R R R HARERZ T AL Lom o 99% 11 ik S BT o s Fpt
e ARGE > TR EW AL T & 8 US$0.03/W -

CIGS kT # HRffu2tnilpw ks AR En kg had
THBET G - gk (bufferlayer) > %k # 7 ¥ 5 mrit 48 (CdS) -
H zf“ AT LV s g 5t WA 2 roll-to-roll * stiE T o B
w i E i @WAREd shell solar #rB 3 4k > @WAer ¢ 7 - kAR 2R
Bod SHMETEUG S A0y 3 R flABRT- T34 97
US$33- Aoz ¥ * e HILHF N4z %< 2 5 > P it 4 275 %1
Ao ¥ - RO F ISET & fieff » B 221 3 k> eF 2% 2 K
B g & "4z (inkprocess) & g kB E 0 o P
C RIS ETRFREAFECEE R P UF T2
B NREL 7= =& B % — f& = ¥ 3¢ @4z (3-stage process) » &7 % % 24 %
N JEE 192% KTk A HBaTd o A iEd TR AR E AT R

gl

?’CJF,!’?T—'\ s %‘.F'u‘%{—\] Zz o
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FEm s o CIGS g kR 2F MR & & chdd ™ > o o=
B FEEE SR (1) WA HF X A8 5(2) MR hER(3)
$ ik CAS Btd T o WArecd » 4o il g 37 5 H g0 > g
g Ko Rre WS A FIELRAES o 2K HEMRT 0 3
EIARLETRFWE LR I G HFULHAF I 7T A
A= PR AT RFPRT IF R A LR L FPRRE
FEPE G R EE o dorianF 10% hR B P E 0 A2 5

% CIGS T # # L Ri A Tl ©f HEXET* o4 (Cd)

FH- B HAPTHL o fit 4l (CAS) 2R s P €2 62 E B £
%"41["“’1"1%@%}3 /"%I‘\»"ﬂ”‘;’f_@?‘}#'%’zl @;}K ‘fPib»)‘ LLJUJ’]D
THEYT -

3. éﬂﬁ;@"’ii% I i 7 #(Cadmium Telluride Thin Film Photovoltaics -

CdTe)

=
£

;
hi
P
ﬁ
¥
&3
s
F_&

NGRS Y B B oY EART B
Kodak 7 * itk § s Az 18 10% gt 457

TP P RRHFZTENG KT E16.5% > J £ B NREL 7
Hprd o AR IS E S EnT e hie- HHL B X
TR R e

L3l CdTe £ T #* BHaiEd ¥ 2um k9 P-type CdTe 4
#1501 um ehn-type CAS 5= » ke jck 1 & 4 3 CdTe % >
o krrd m#ick > 105 cm-1 0 Flp WBcHcE B & F e T 3 90% Hosk
+ o CAS B et ip L3 & TCO» £ ikttt > CdTe FinRIEE ¥ 4 >
Ay - FRTEER e B W BT T CdTe kT # 0 7
WmRS GAc TR FEECLERA > 22 T RRS
BN EFE o RV 1 ER TR o

B CdTe k37 chifw, pame § S 7 Fenaifivgps » 29
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3 ZLERAT (A E o & dvent E 5 R4RE (sputtering) ~ Tt B &
4 (CVD) -~ ALE (atomic layer epitaxy ) ~ 4 & ('screen-printing) ~ &
itk i% (galvanic deposition) ~ it # ¥ #4;2 (chemical spraying) -
% B B 22 (close-packed sublimation ) ~ modified close-packed
sublimation ~ sublimation-condensation - % = /2353 H f# > 2 ¢ 2
mRE AR 22 - oY PRI FEREY LS

TF E R NS R O U

CdTe = Hac T # w2 & i3 5 5 1L 0% % 7 » & 2002
£#H 3D EFH042% 02000 #pF 2 b ES 22 TOMW > &
CdTe T # F ¥ A 5raF e 4B 10% - 7 H @EME 53 FAehh 5o -
IF TSR — e AR RS AL F o A CdTe < B B M
o Aenb3Y o B¢ L BB 9 55% o - A REHKE G T 2
EFEZRAAEN2EGRGFERELT S FT2ZF o = ~ 50

e
=

/|

g

S

Moo A TR S R R R T o

p 2

i

A% B v T # (Thin Film Silicon Solar Cells)

BE B RT A LA 1970 50 3 1980 s F & chfEk o
Hp fh kb AT 5~50% 4 Vi spHE 3B HLAF L
RAM I MR BT AR AR T 0T
FREERE FIL P HREOSREE R 2 EF HFASCHELT A F
MRS ATE-HER od WP HRETFHEFE? LT L ERY

%
=H

BB G Bemackond o 2 LAk THE P AN A EF AR BT

B
#R R B R XE 300 Mok 0 R R CESTE R O RRNF D
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LPE) ~ 3% % Al58 it B 4% (CVD) > & 2R ¥ BRI 5 F4x

(LP-CVD ~ AP-CVD)~ & %5 i i 8 7 4% (PE-CVD)~ 23 gf o4 i &
#48 (IA-CVD) > 2 #R1 F 548 (HW-CVD) » B {geh®_F ik 2
A3l 1 ¥R Rl - RARFRCFES RLAFEG
EAMMRAT o Pk FE » P (TR B R P A 300~1200C » i &

PART B T T %R B E21% - FH T
Astropower — % A& & > % AR * 2 L > sxx 72 134% - d Nt E
EHERRSF P FATIEIARTZB e - ~@# B AN
S RTAFEAM Z REAEP AL S REBREIRBF AN o p AD
SELSPC ABER B A HHE 100em2 0 kT T 16% h
P B I ESTRATY AR
R B Ao e AR 0 A PR

[ 4#laciv = B & # )] Dye-Sensitized Solar Cells - DSSC

PART S T ERp 19R & > A PRAPHEAFIZA > £ - B 342
# 100 # (2611991 £ >34 L 1 5 R Gratzel £ * % F BT Ei4L
VLR GR PR e Ak AR AZIE Th kR 0 AR R Y
B A 5lde s Rta Bl r c AR H B2 N BT ERE G
fmplig BT T FHEEMS A6 Py BRI AR MR EL NG K
%’?iiﬁiﬁ%%ﬁ%%°EW®6E%?*%25Q@NGQUQ
KEPIE ¢ 3% 71 Toyota/IMRA ~ Sustainable Technology

International (STI) % &z o & -

SR A 1 RIS AHE SR AR G R R
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4£%%%’£ﬁi$ﬁw%’éﬁ®%i§f FoELEMORT
B0 igd THRSIZ MM A3 T I A PAGd TP TRTEIR

SRR A UIB+3 G AT A4

AR A DS - R A A FREAR LN S =P ,é,.%é:—f;’i
TR BBP RS TCO ¥ FF A3y ¢ F7F Al
FbE O ERG AT PR R ST ¢ FERS R OH W EY
* T ¥ WA ko Gratzel & > 1996 # ¢ £ 11 = & ;% o monolithic cell
structure » 3 * BT RB~ - & TCO T 4m & K nBl i+ B 20t & ¥
-k TCO o2t RAenfitt His EEmPBEP HPE 7 @& * >
F1ot roll-to-roll éhfl 48 7 ¥ e At #E A 2 % W HE o K ISE 2
FRN e e Nad A4 (407 K)o WY @ H o Bt DSSC
g A d AT S AR AAST PRI EREAD Fo FH G
F I i & 0 ek Gratzel 1994 vt gfs 8 o 4ot 5% K F x5 A A
H#:g & A% US$LO0~1.3Mp (# A 5c 5~10 NWplyear) > Solaronix SA
1996 & 4= 8 B 5 US$2.2/Wplyear (& & &c AMWDplyear ) ; #p 3t Hojis
B3 i A th CdTe (US$1.1/Wp » 20MWplyear ) ~ & ¥p & 3
(US$1.78/Wp > 25 MWplyear) & #E3] » = & L FE T 3 % o

\1\:

DSSC # E thd = fl » fu st d H onflfe > 2 Z R R i &
BOHREROR SR o B ¥ i F Mgk TR R Y
e 24 BRI R AR AR AMMR A BHRTE T
:'U‘If‘uérf%—,ﬂ BIRAERRET R FIA T R B AN FIM R
R AR A R SF R ETRECEISE o

Im}

Nlud

A &k DSSC 4r& =

)T
BEZREP - ~RTH AL PR Mo BERF T R IE

gh‘&
iziv
e
&
o
'S
4t
o
(P4
o
<
3
-
La
@
s

BRE R L EN R R L2 R B IR LT EASLY
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® % Ry o = ‘“i’f"“iﬁﬁﬁ’@l%;}i'ﬁ’”ﬁ Fy g B e pmps
BTG o 2

FE=
I TR g > )gH;Z'p"f @é_&%?j%ﬁmﬁ; o

FARPA L A B TIERE - Fldea S R TR o g 1
g0 B s EEA AL DSSC AR M e e g 0 G %A

FrEEL FEEr BT S AEFTLE Sk o BFITN LR B
P oo ik dendfl g 1841 £ K (i E N3)» 7§ - AL Ao
FRARCEIEFE A - FaEe  LAE FPF S A pR S §

nm’]f#,‘l,r’f’ kI -0 [@;*}; %ﬁ;g}:}é@l A S R A N3‘lﬁ’_’rﬁ’ﬁ AP
VAR TS AR S LY A it AL LA
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Pl

& EWAHBRRA N R

> i m* (ongrid) g 2 &%A* (off grid)

Commercial Building
Systems (50 kW) Residential Home
. Systems (2-8 kW)

- § [
BIPV

P g iR
4a&aﬁ~

v C“ %%?
(Consumer)

..im31.W£$m@%
1‘ $ % R Scatec AS(,2006705) etb ;1 A I IEK (2007/5)

o BN AT TR i
- Weight: € 84> @ * 202 5 Bv Risz 4§ 3
- Flexibility : £ 3& 4 ~ ¥ F&i4 >
- Cost : né * i@ i%ﬂlﬁlﬁﬂ' %’? R

On-Grid: s * >+ & & V2 5 2 &% BIPV

On-Grid: & * ** + 4] T B

J&* >+ off-grid # 3

g e BT I AS A BT HF R B
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A

—_—

SES L Rt

1. 2L HBaTrdiages b5
l. 23 <M £ (Solar Cell)# & 2 £ (1999~2006)
5B ¢ (SolarCell) s & 5+ 1999 & pF &= 202MW -
MEFSIHE R F LML > SHET R A TS T HELE 40
06 crif b fid B 4e - 317 2006 £ pFE A E e i 2,536MW 0 e 2005
#:1,815MW =& 7 40% > L B 3-2-
3000
2500
2000
2 1500
1000
500
0
1999 2000 2001 2002 2003 2004 2005 2006
Year

®3-2 23k Baea#(Solar Cell)# & A2 £ (1999~2006)
73k kR Photon International( 2007/03 ) ; 1 # FxIEK (2007/5)

. 23k %(Thin Film)< & £ & & 2 £(1999~2006)

Ew s HBan# (a-Si~ CdTe ~ CIS/CIGS ) » 1999 =
A E W 26.3MW , 2004 £ @ HEFET BB T R { LB

E=!)

2R 2005 &P AR RALZ ol 7 114.9MW , 2006 i { ik H 4
3 192MW s i 2005 & 2 £ 69 %> § 0 23k 4 i T chd £ (40
%) #LH 3-3-
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250.

191.4

200.
150.

MW

100.
50

o o O o o O

1999 2000 2001 2002 2003 2004 2005 2006

Year

B13-3 2zkES X M T (Solar Cell)# & &2 £ (1999~2006)
¥ L kR Photon International( 2007/03 ) ; 1 # F<|EK (2007/5)

. 2006 & >3k 2 Fe 3B 3% i 8 s (b &

EFREA DRI B R e Ao EE RO B 2005 # BE
BRETkm g4 At BRTH R B LB Re A ER G He A
- s e gl v S Mg L & F 3 Uni-Solar (2 ® &
2. a-Si st ) 22 FirstSolar. (¢ * CdTe #/) e« d A = 13
kTP K pd D e S 1 Wl A F B R
Bk Bt B 42005 &4 ]9 53.8MW - fpfit 2004 & i
9 22MW ® 2dicX E o B aEW LB A TS AL BEDR T

H B, * B, 8.0%
28.3%

FI4,36.8%
Y, 26.9%

F3-4 2006 & Tl 5 4 & % i T D (b
F#L % PV News (2007/4) ; 1 # FIEK (2007/6)
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E P,
ﬁﬂ""", 7.3% 6.4%

LI 3, 54.2%

F13-5 2006+# & %3 352 A FA S it T a0 ik 5
7R %R PV News (2007/4) ; 1 # Ex |EK (2007/6)

I’
A\
rant
Im‘
>a

A R LR BT A

PR AT ES EF AN X 5 RF BT PER
Bos FIEMABATAMBERES A 5L AR AR T
o0 2006 # 2R LIRSS BT LR BRFRE GO #
- = ¢ First Sofar &% # CdTe End # 2 ¢t » 2 - v RIERF

v

TAAF LR -BRAREE A H Y i/bﬁﬁ;wx&%)\i@"ﬂg—‘?ﬁﬁ
e (TR E o dod 3pEF e R B ERE S UE A frR AP &R

HRE B R R AR B R S o
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1. 2006 £ % 15 <~ BT ¥ 2 ARFE 2 HL > BB T ¥ P

: R TE ey e =
1 |Sharp p & |& &% (tandem) ?;:f:;;g??:cmn e 20 AR
e @R 3 2 2 Brilliant 234
GmbH ~ #F
VHF-Technologies SA(F #
L EE )~ F 4L ® 0 CSG Solar
2 [-Cells L ledTe - cles AC)B F
« CdTe: + 2 @ Calyxo
 CIGS : 22z & 5 Solibro AB
s 7 = = Solibro GmbH
3 [Kyocera P&
4 |Suntech & 1g PR/ Em(single) 2008 & #-4 &

P R L AR PR

~ | E (s ) )
5 [Sanyo g ¥ 5 r(single) a-Si/uc-Si tandem 7|
6 |Mitsubishi Electri p A g IMHI
feubishiElectric  “|(single&tandem)
. i e 2007/09 & # B » > Hjpekp 5 H
;3 D 7 % e .
7 [Motech j5 o A e i(single) B 2008 & 2 B 7535 10MW
. - 18 ™~ BIPV 3 4 5 #% a-Si/uc-Si
4w R 7 s
8 |SCHOTT Solar  fi& @ g #k(single) = |\ o)
9 [SolarWorld MR |-
10 |BP Solar N
11 [SunPower R |-
12 |lsofoton G FLI |—
, i~ TFPV 4 2 7 + PV
13 [First Solar i/ |& A CdTe %;? AR F B
CEEG Nanjing dm | 4o e 2o
14 |PV-TECH " (7 LTF = ER)
!;3 A 77 /_“_J‘ _:E’ _y‘ ‘;-F >
15 [Ersol % H | & (tandam) 2;3“*0“ £ 1T, & BIPV & % %
%3-1 2006+ >3¢5 154 * B T4 4 ARl * 240~ EAE s anlia)

7L & Jk: Photon International( 2007/3) ; 1 # F=IEK (2007/7)

34



l\)
N
o
o
»
‘m
1_
A=
pid
4
/\‘
)
&h
s
&
=}

FEMEADER BT E 0 M 430 First Solar
AT B dF EEERIRI S AT B SRR
G RHEE S R FEAE A B0 AT

EgiL
iy AEE A DUFE LA o Pow R SEERTTAR R S

o | ... | 2006& | 2007 &

#r =T FEE S w2 (vw)
1 |First Solar % W |CdTe 60 135
2 |United Solar % R [TFSi 32 120
3 |Kaneka p A~ |TFSi 29 55
4 |MHI p ~ |TFSi 13 34
5 |Sharp p * |TFSi 8.2 20
6 |Antect {i:® |CdTe 7.5 10
7 [F¥DRIEFH * ® (TESI 7.2 20
8 |Bangkok Solar. 3 B [TFSi 6 50
9 [Sanyo P+ [TFS] 5 5
10 |Global Solar Energy -|-% Bl ICIGS 4.2 40

#3-2 2006# >3 w10~ B SIEae R0 A AR 2 H B0 ERE R i)
THRKR LB AT AW p‘”‘%i?g %+ Photon Internatlonal (2007/3) ~ Sun
& Wind Energy (2007/1)3 % 7 #=b ~ #7F 741 ~ 1 # 1RIEK (2007/5)
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Srd o LRAHBATA L ARR RS A

& #-r2 Michael Porter hB] 33k 4 4 A 47 —46F #0325 A7 4 0 A 1|
FRAGFE G ARES M AEEAE S R RS R RS R
Wgor BFE A LA RRFLF BRI BN AL LM E Ry

-8 p A
- . & % if i (Factor Conditions) :

p 1990 # B 4o d Fofrd ¥ 2 Sunshine 3+ 3]~1999 & - New Sunshine
HEE S TS mE T > p ARpP TFT-LCD + §y SHARP » KYOCERA
z SANYO > & %4 % #cen@fe gk ~ Haiez & {1 B4

PoAIEeer S 2 LR s A et A E g B R 4 o i
B AT BE D A BRI REN B E T P AR RBR B E
BUFARE - B3 W0 R R AR e T B A (R
FUEH 0 R RGRL 4 o

= . % %% 2 (Demand Conditions) :

1D AL B AFE T e (JPEA) #1  chiis T4 87 » 2006 & p
AEBTARE D ARP RN FERT - 280 14% o 287TMW s 4
ForEd 10 Epp ARP D F RN woE £ E % 2006 &% AL )
$E 44 2006 £5% 4% (10~12 1) pARP N FRE - &R FED
166 %, & 68MW: < i 2 2T L Flaw Rpla fiiz® A B LH D
P E S L e 7 i 2006 £ B ABIPN R T 3R BT RN R
EXE 11.8% i O1BMW - fF= v 2R B{frE Mt fEESE 19%
& 630MW - H 2 F 4-1-
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BH A7 : MW

B H AR

1,000,000
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100,000

0

916,000

BT9,320

2004 2005 2006

Bl4-1 BokaEgR = BT R0 j 8 sy
7R ke JPEA, PIDA, & 32 2007.2
=. iph 2 LM 2 ¥ (Related and Supporting Industries)
% 4-1 %77 Z P A RFNERTF AT Z 20060 & 2 E4a LA
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2006
FER
iy 7300 |Tokuyama Corp. ~ Mitsubishi Material ~ Sumitomo
Polysilicon MA Titanium ~ Sharp * JFE Steel ~ NS Solar Material ~ H
A Solar Silicon
. WAk Na  [JFE Steel ~ M.Setek ~ Space Energy

L
Hngot
i fmlE Na  |[JFE Steel ~ M.Setek ~ Space Energy ~ TKX -~ KSS -
Wafer Sumitomo Mitsubishi Silicon (SUMCO) -~

[SHIYOKI - TIS Material
NER arp Corp. ~ Kyocera Corp. ~ Mitsubishi Electric
LN 872 |Sharp C K C Mitsubishi Electri
o |Cell MW  [Corp. ~ Sanyo Electric ~ Mitsubishi Heavy

g - . : N
ST MR 523 |Industries ~ Matsushita Ecology Systems - Hitachi -
Module Mw [Honda Motor ~ TDK ~ Kyosemi ~ Canon ~ MSK - Shell
R E A Na  [Solar Japan ~ Fujipream - Asahi Glass + Kobe Steel
System Sekisui Jushi ~ Kawasaki Heavy Industries
EN G Na [Misawa Homes Co., Ltd. ~ Kubota

Tiff [Housing
AP Na  [Sunlight Co., Lid ~ Seiko Watch Corp. ~ Citizen Watch
Product & Co., Lid
Application

241 pARERF BT A E
T % iR PIDA » 2007.4

e Ak A EHpFREE E (OITDA) #t 4 hp Ak T AL A B
52006 F P AR A AELID AL A REF R > p AR L
AHBAET ARSI S A 2005 ER WA E 4409 0 4% 5
4,072 #p o B3t 2007 &+ 50 Rl d a4 Bbrgfe > 12 CIS it &
PrBTA R E A ET > 2 ARV AL 147% 0 A B4 2006 # &
*&10.85 9% &5 4514 Bp R HFLW42-
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HAL o @ HE

500,000 oo
450,000 — 390,022 40724

400,000 - <
220,000 ' r—-—’“/ 791,000
300,000 :

250,000 _// 180, /64

200,000

150,000 s 21072
100,000 |
50,000

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
== 94,594 131,072 185,784 |291,000 |390,022 {407,211 451,363
—8— i3 | 22.90% | 38.56% | 41.70% | 56.63% | 34.00% | 4.40% | 10.85%

Fl42 pA-BIATAAR
%3 % : OITDA » 2007.3

w. & ¥R > B k%5 (Firfm Strategy, Structure and Rivalry)

Rl

AR At A d e dac FE I E MR AR S 1

=
W
1™
Ty
‘IS
*"Q

P A% -
Bhzefm ~HTeE A 1OMW ~ Kaneka & E8:2 &2 Ak 22507 X R
pEAN BOMW - G L a4 24+ ALHEP B R r #40i MW » &3t
2 A4 5 ABMw - B R I R BRFEME R BT A AL R

B+ Sharp - Kaneka ‘353‘_1?‘#‘@&?%’5&?‘2@i}g‘qﬁﬁi&:&

S
JpiEH B 2 E ﬁ;—lﬁv A RATE R B B 2007 E P AZER P B E R <

BRerdiEd g g8 r 138MV > -2 4 4-2-
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AEI Cell 54 B e TR HEFERE BE
Sharp a-8i, pe-Si short-pulsed 11% 20 {EHE 15MW 20067
Tandem VHF plasma
CVD gEH
SEET a-8i,/ ne-Si VHF plasma 129% | 100/8HHE 40MW 200774
Tandem CVD i
Kaneka a-8i, pe-Si - 12% 50EHE 25MW 2007 £5
Tandem
=T a-81,/2-8iGe plasma CVD i 60 fEH 15SMW 2006,710
Tandem B ~
roll-to-roll FYFE
AEt 230 EHIE 95MW

242 pPAEWIBNTA AL R
T4 %k PIDA » 2007.4

I. ¢ (Chance) 2 rci{Government)

PR R RA FRATILE R (NEDO) & Bt € eniw & 11405
TES 0 0 BRATPUSER CFREAGRRAE > X 3 AP TR
P REL A S0 0 44 S X RHE Y JIA N B R i5EaT
RRATROFT M A TR SN A TEMIEXF T 5 12 & 173
B o R EFHA F o EREAALE = p AITRRAERIFA LB B
# ( NEDO ) #rigfichd EHBEF R A hHm g BE 347 BRT#
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¥ ~: MW
2006 | 2007* | 2008* | 2009* | 2010* | 2011* | 2012*

850 ] 1,100 | 1,500 | 1,750 | 2,000 | 2,200 [ 2,400

7 97 300 500 500 600 600 600
41 12 40 150 300 400 540 730
1.2 2 20 100 200 270 360
14 45 150 250 300 400 540
7 2 10 20 40 50 70 90

141 259 400 800 ] 1,400 ) 1,900 | 2,550
12 20 35 70 100 140 180
286 230 300 400 500 680 910
21 50 150 300 500 680 910

12 20 150 300 400 540 730
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111“
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EFaA/W >tz ERs 10 %okt o B B ETRAERR LR
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-
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guEA o ¥ 100 kW = PV system » $ P~ Expect performance—based
buydowns incentives (EPBB) - 7= {245 PV system &+~ X E# T 3 & > ¥4~
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