1€86€0 —

§ 3j|oneg * aIn}Isu| Yyaieasay 3sampiiy Aq paiesado st J3YN

{ ]
eluloyeD ‘oBalq UeS ul 800z ‘9L-L L ABIN pIay eouaisuo) isi[eads oI} 0A0joUd JTT| PIEE BU) Je pajussaid
L LEEY-02G-Hd/TTHEN

8002/91-Z1/S VO ‘obaig ues ‘OSAd 333 p.EE
VSN Opelojo) ‘uspjo9
Alojeloqe] ABisug sjgemausy |euonenN
SO1B}|OAOIOYd 10) Jajua)) |euoneN

lelln °S UlJeH pue uJ1apaoy UOA oy|og

SIONIBIA Ad 2ANNddUI0 ) Ul SAS0[OUYII I,
Ad W[LI-UIY ], SUI[[BISAIIA[O] JO 310 dY L.

ainyn4 AB613u3 inQ 104 uoiypAouu|

Aiojeioqe] ABiaug ajqemausy jeuonen == i=aN t.v

@44,

Abiauz ajqpomauay % Aouaiyy3 Abiau3z jo 22140
ABsauz jo Juawindaq ‘s'n ayj jo Ai0i0qo| jpuopu Y



-
Aiojeioqe ABsaug s|gemauay jeuonen “=aN h.»o.v
- &

QC

Yorqpad) pue poddns THYN/TYAS dWN-3U0T

[BLIDIBW V'S JOJ SQIAR(] OWAS BULIBJA o
$1010B1U0dgNS

UM SUoInoRIdUI puk werdoxd wiyr ury ] 1sed e

SJUAUWIISPI[MOU DY



®,
f1oie10qe ABiauz s|gemauay |euopey == e
q 19 ! .|.,m_._._.s-o._.v

sjuswdojanap Ad |elolawiwo)

salbojouyos) Ad
SO|D pue | pH bulzijerosswwol) 1oj Senss|

salbojouyos)
Ad 1uaiayip buliedwod uo syepdn

aul|}nQ uoljejuasa.id



I
fiojeioqe ABiaug sjgemauay jeuonen S=2N 10 »o.v

Qﬂ.

ATuo S ur paonpoxd AN SIOPISUOD IPI[S

MIN 919 :80 ded ‘M IN 99T :Te303 SN

MIA 98 180 ded ‘MIA #'91 :18]0S UAISIAY (1)
MIN 00T :80 ded ‘MIN S¢ :(ITYS) PIIom Te[os (€)
MIN 0ZT 80 ded ‘A 8% :SO1U0AQ Te[oS-Tu() (7)
MIN 0ST :80 ded *MIA 02 :paddiys :1ejog 1siiq (1)

L00T Ul soruedwiod Ad SN Y.L



-
Aiojeioqe ABsaug s|gemauay jeuonen “=aN h.»o.v
= 0

QC

JAIJENIIU] BOLIQWY JB[OS :9()() QOUIS e
A qIBINAd pue diysioupred Wil ury], :ised ayp uf

swersoid 10enuod Ad THRIN/A0OA



01-8 8l1-€1 ¢e-€¢ L'91-8'S [efuapisay

610z 18618 0102 1861eL G00Z Mewyouag  (ymx/9) abuey adud  10}08S 19XIBH
(umi/9) 1509 (umx/9) 1509 (umx/9) 1509 193Jel "S' JuaLINg

dvd4A
G00¢

GL0C 0102 0002 G661

- 0¢

0€

oy
oL

- 08
el

Cumulative U.S. Installed Capacity (GW)
(=]
(G002$) um/siuag ur Abiau3 jo 1509

N
=
~
>
M
>
~
'
3
—'
$

Pl o

oL - b

TVOIHO0ISIH  »

<« S1394vlL

8l - 08

S10Z AQ aprmuoneN dANNAdwWOo)-150)) Je[0S SUIYRIA
(IVS) 2ADENIU] BOLIDWY JB[OS 9Y) JOJ [0L) S JUIPISAI]



SWwasls pd j0 siadse B
0] 1y0n0s ase SjustudaoudLLf
Ayiiaeia) pue ‘SjusluaduRlUS
a0uBIojed "SUDGINPRY 1500 =
SN0 B B4 [\ UOTERELSU
pue ‘vopeifiayn ‘ubisap
U0 PUB WSS Ad 1)
a0ty ABopuyaa|
wawdinbe Duumovnuew
Ad MEU J0 VORISR
PUR UCHEDIRA LI EASLIOWED
“Bunsel ‘wewdo@aap o
SN0 1e Stoskoxd g ARsnpu
ST Ui SduSiLLIBy

MNGE< pajpnsuouap

uggonpord pajess ‘susisisqns
PUR SWAYSAS A4 [RIDJBLLILLIOY

Paysi|geisa esed ssauisng
‘owap uoronpoead jopd
‘Sjuavodwod edAjojold
Sauajelodqe’]

/ Sefussenu)

finug jeiswwog s
UolN £ - 2%

sieak ¢

81500 13608 1 Afisaue Butanap
uogonpoud ssew 04 Apeal
Sauodiwod pue swasis Ad

d135/300

sdiysiauped
Aemyed Abojouyoal

sjupdonzd 12300 3 J0U 1 NG 41 1S 2 yBnoay seumaae sseyl Koy poddns ezl apmond op enuguod g webor] 4135 syl o Ued a2 18y SWES) NS DUE TTHN 341 TLON

sy jonposd
10 10ddns Ly sweisis pue sENpow o
Bugsay pray wis)-Buo mjarea Buipnosd «
SE|SSIPL 190 1908 PUR SYUBNSARIUE
uaanjan Ansisau jo Bupumsiapun »
SEESE00M VORI S{RUBEL paansduy «
Buuniaegnue Buing syeua)e
80 12(05 J0 AYfEnD pue safiadoid
Auap) o) senbuyos asoubiesg «
Amaemai pue Aousioils pasoidiu) o)
sanbrapa) BRI ENN0HE My
sassaond
Bupnoeynuew 1500 a0y s «
Aousriya 180 JE0S
aanidun o) Subesap aoman aalRADUL] »
SRUSIBW (|80 J2)0S paaidiy =
aungoggnuew Gupnp sofsedosd feuaien
MO 0] S55800)0 UOEILTES
Hupdojamap pue Bujbnuap

‘sufiisap janposd Jo suonesado
Buimyoenuewl (e oju
SJiNSa1 YAIRasal J0 LonRIndI0nt)|
\pueasas paafire) yBoouy eqissod
syuaianosdi juauoduwod Jo ssao0sd
fuumogynuew Jo uoeayuep|

Ssijisianuf
safisianuf

1eak/000'00€$ 01 dn
SIBOA £

GLOZ-0L0Z Ul LONBZIBIIISLLILIOD JO)
swajshs pd mau Buidojerap sweay
pai-Ansnpul jo poddns Uy yoIpasa)

fuysewbus ssacoid pue soues

SfeuaeLy pajafise) 1ojad Sanisiantn
d13S /300

uoddng justudojanaq ssad04
R Janpoid Ajisiaauf)

Buunoeinuep
juawdojanag waysis

sajbojouyda) Bujgeuo
MOU JOUIO J0 LDfRIOdO
pue ‘sogsoule jres «
Gubiesped asgeaou) «
BOUBIIIICD SPAPUESS
'SUMS voneREISU PUR SpRd W LoD -
Gupojuow Aicua Apuau)-Reuosns =
'Suohdo suoflealunuawgd
‘stiogeddde suippng Lim Aiaredwod «
'S Jo ebesns qw uopeiBiziy
"SIUBUOTWOD SIGERAILN J0 JUBLUEIRTE) «
SI04u00 Apeay-pub-omw =

"u0oa0d BERIOABAD JUSSURI] PAOURADE =

juausabeugt eyl peouage «
‘samun pejediag) o
woy Bupnsa

sasoubep
Rigiaey "sweuodwiod jo
vogesGaqu Gupoyuow
VIEWES PUB SI0AL0O 'SIWBSAS
Susgisds abenls ‘sanjes)
LOGEIERU pides 'siaei
AdD) 'SJaLenu AupEgERR)
Byl suauoaiIng 509 ©
Dupmaemuei panosdus
10 "souruopRd sajaq ‘asn
|egsaveiw oo Dupjoos
(A7) Bup th %)

Sluasts anea seylay 100 jamo
uoEaiad 1anpoxd

10§ pajgns suwssis juswebieuew
ABi1aua / SIaUBA [PIIBLILIND-3lY

Aupgedes Buunpejnuew
WasAs [0AU0D PUB SHUDIDSE JaMOd

Iy
Anu3 [esBwwog ‘s
UOIIN Z - 1$

sieaf €

SIS00 paonpal pue "anjen paoueyus
“Aypeial pasosdur UM siajsis
uswabeuew Afmeus pue siapem
paoteApe aanpaid pue ‘jsa) ‘ubisaq

d135/300

swalshs walabeuepy
fBiaug 9 SIaUaAU| PIOUBADY

UORINPOI 2[E3S JOIId 3
adAj0j0.d wauoduio)

SNLL SHNPOYY -

PALISIOEISE BSED SSAUISNG
“owap uoganpa:d jojd
‘sjusuodiung adijojoid

owap jdsouoa jo jowd 'qey
Ul pajensuowwap ssacoid
1189 Ad ereas-uodno)

SOLOJRIOqE]
/ SOISIBNUN
Ao [ersswwoy ‘s

ol 2 - 1S

duwey jouo ow 6 /M
sieaf 5|

safiejueape sourwoad
10 'Ryiqeiel 1500 pajess
-Uoap Y afeos-joud
1& peanpoud swapsks 0
sjuaundiion a4 adhoiold

d135/300

Jojeqnou) washs
/uatodwo) Ad

SOGOU0S K0 K0 Sjje0 Jes
[Py Aausoe ybpj-Aiap «
SAIMANgE Wnjuenn

[ESUQESUBLLIG-M0Y LW SIRLEBIY

SfeyRIeI pasUEs -akp
S0 [ERAA/ER0H0N
‘spepaew suebs ‘sjdea
NSWALIKG "STRUSTBW BUN
[eshuoouey 'seppo pue

sapualicopyd @iow augsio

fjod 'vaoigs snoydiowe euy

JEISAIO0IDIL VOIS Ly UK

SE yans seusiew Busn
SIS DU SB0MEP MEN »

ouwap jdaouad jo jooxd
'qe] Ul pajRsuoLLap ssaonad

W J189 A4 8jeas-undngy

paniasqo safpadoxd
‘pezsauuis sieuslep

Iy

LSallSIBAIUN JO
sassauIsng

M00ES >

siesh ¢

salfiejuenpe

1500 0 B0URLLIOMS0
eyl Aenuaiod ym
sassa00id Jo S30IA3D [ANON

d13S /300

535530014 9 S80MAa(]
/\d Uoneiauay amning

1daouo) 10 Jooid
$53004d B adnaqQ

Si§30 JBH0S
unauni ajdniniu Jo sius «
SHTINS DUIBN2T =
Seuapew ouefio pue
opeliou PATNLSOURY
PUR "SNOULOWE "SUliIslD
-Hiod ‘E1shin-aiug

pensasqo sajpadod
W ‘pazisatfiuis s{euaiepy

PRJEINLLISPANEDU0D
safuadasd goustos aiseg

v

.SBUOJEIOGRT JO
SalISIaniln

UolIN 'L - £0$

sigah ¢

LO[SJBALIOD JL0aa
0} Jejos Jo) shemyed
PUB S{eLRYEW MaN

534 °5/0/300

uonezijin AGsug Jejos

sjdasuo)
201A3Q B [EURIBIN

SASVHd

Alunjew o) pajeliqieds saniunuoddo Buipuny yim
‘saluedwog/saibojouyoa) 1oddns |jim auljadid ¥y Ad



-
fiojesoqe ABiau3 ajgemauay [euonen S=2N h.»o.v

Qﬂ.

ANJBA JATIR[AI
o1edwod pue a1 SAIFO[OUYII) IAYM J3S 0} PN

sanyeA (BSSI9Sqe J0U) 9JBUIPIO 0] JOBg dWOD [[IAN\ e
WA} JO [[B SMOUS PI[S SUIMO[[O]

SAI30TOUYIA] Ad



G002

0002

G661

066}
_

X3IE|0g

ABiau3 uojoyd xm._.m_z.e.

(s10r@1P0)

ﬁnﬂﬁ&
TN RN RN

T3UN

L]
ESOLE]

3N
o5 ) o
Ljy-ulLy wri G
webumg aun *0O-0

”»

(u0d xp1)
“aglen'un)

B i (-ou00 xgg) v

TN semodonsy

Buisog O
ROSPN  gyong T S e m=_8m/omm<\

41
S ‘.\..Wm. 40 .

O IS1aAuN

Buisog

o.br\\\- ,‘.g..u

¥818105 Yepox

\/ ] ‘Mun aleis
BUII0IED 'ON
—

u LT
. g_._w yos] eibioa
MSNN

(-ouoo xg1.2)
ueueA

Sa12Ud121}}7 |19)-Y21easay }sog

00uv

yepoy JBjoSOuoy
=

(sa160jouyos) snouea)
sj1e2 owebu) @
s{j@0 paziyisuas-aAg O
Ad BuiBiawg

aulieyshinfjod uonouniiniy 01
1g-Ajod ‘-0Jo1W ‘-Oue) &
(paziiqess) H:iS snoydiowy O
alpD O

‘ag(en'u)n) @
salbojouyday wyi4-uyy

Wiy IS YL &

auyeisiioniny O

[eiskuo ajbuig m

8|29 IS auljeiskiy

Wiy uyl A

10jRAUB0UY 7

[eiskio gbus 7

syeo uopounp-a|buig
(ogujouow ‘leuius)-z) uonouni-om| w

(onyrouow ‘euiusial-z) uogouni-saiy | A
SI0]RJjU82U0Y) uondUNMINK

SN0y
-Bunsap

T s
(%) Aousioy3

I
o
N

144




| SDID3LPO
suonoun(mnuw Sumipds wnnoads (1S-ou) 1S-e

IS J9Jem  plepueis-UoN],,

uo21[Is snoydiowe
ESTHOAYLUASTEAC,  PIEPUELS,;

SAI30TOUYIA A J WLIAI-IBIN



-
2

A1ojeioqe ABiau3 sjqemaudy jeuonen == b o
ZaNe B

'S9|NpoW IS Se awes ayj 1s09
9SIMIBY]0 ‘1S0D Eu,m\s IS PIOAE |[IM 8|NpOoW Wijlj-uiy)
e 1ey; buiwnsse (“M/$) ssauaAnosye 1509 108loig

salbojouyoa) ||e 1oJ paAalyoe aq |[IM §°0 JO

san|eA 9/2 ‘aJnin) syl ul juiod swos e jey) swnssy

Aouaiolys j1onpoud [eioJjsawwod

pue Aoualoly)ae |90 uoidweyod (pazijigels)

PalJLIBA UBBM])BQ Oljel ay] Se oljel 9/0 ay) aulya

'PBIUBWINDO0P |[OM BJe Jonpoid |elolawwod

pue sj|nsal [|92 uoidweys jey) buimouy

‘sJeaquinu Aouaiolle |eaJ S8sSe 0] papasu AN
salbojouyosa|

9|NPON Ad 1uaidyjiq Jo [erjuajod wisa |
-1eaN 9y} burtedwo 10} swaydg shotobiy v



fiojesoqe ABiau3 ajgemauay [euonen I-mw_ﬁtonv

%99
%S
%99
%0L
%¢€9
%SS
%99

%99
% 0L
% 0L
% 0L
%19
% 0L
% 8L

oneI-d/d

50

(I-1) 15-¢
(I-¢) 1S5-¢
(I-1) 15-¢
IS-ou/Ig-k
ALPD
SOID
IS-DIN
1S-OIN
1S-DIN
IS-ZD
IS-OIN

JTIAd, ‘1IS-ZD

«LIH, ‘IS-ZD

Joeyuod jurod, 1S-74

A3o10uydd .

UIAIS JON
(1z°0-)
0
/%Y T 0-
ST0-
9¢°0-

UIAIS Jou

JOA 10 ATUQ
JOA 10} A[uQ
JOA 10J ATUQ
S 0-

0€°0-

8¢°0-

(Do/d%) 333021,

DS-L eyauey]
9¢€T-TAd 1e[oS Tun)

ZL 001VIA “H UsIqnsyA
dM-106-VN dreyg
SLT-SA Te[oS IS
08/LO0TT ‘TOSUINA\
IN-917-AN dieys

4/AYT-S09T d.LS Yddjung
STT AAS PIOAATE[OS

S8T AAS PIOAATE[OS
LD00TD 199043
061Ldd

AVAS0Z-dIH 0Aueg

SI€ JomoJung

J[MPOJA

€9
£'9
£9
S8
v ol
01T
eel
el
el
vl
vl
'S
VLT
g6l

(%) "B

' SINPOJA [erdIPWWO)) de[d 1Bl (,I53],,) JO AdAINS GIAN



Kiojeioqeq ABiauz s|qemaudy |euonen I-.mwz.W“Mv

(1S-ou/1s

(3Annadurod) ¢80 LS'0 %L'6 -¢ J10) ([-¢) 1S-e

(uues ay) ynoqe) 9| LY0 %08 (I-1) 15-e

(3Anndduwod Ay3iy) $9°( 8L0 %€l ALPD

(eAnnadwod Ays3iy) €50 v6°0 %6°ST SID

(p1epueys)

(9duda3321) 00°1 00°1 %0°LT uodI[IS

(pue)s

(eAnnaduwod) ¢80 ST'1 %861 -uou) uodI[IS

(98ejueApE 3500 WL (=18 *d*s)

ury) 9,0¢) Ruewaoyrd UBUWLIOLIdJ duewrioyd

-9ANB[3.1/)S0I-IANB[NY QANEBRY [BNJIWWIO) d1n)ny A3o10uyda ],

%08 JO
ONeI-0/0 B pue s} nsal [[90 uordweyos s Aepo) uo

paseq aoueruLIO}Iad S[NPOW [BIDISUITUOD 1NN,



fiojesoqe ABiau3 ajgemauay [euonen llmz.w»mv
£

"PAjepuBwW Sem JedA 19d/9,(f~< d1eI UIMO0I3 AJ B JI
pajoword og pinom ‘Apear A[[edTuydd) ‘SWIISAS J0JRIIUIIUO))
'$9011d QPO JOMO]

SpIemo) AeM AU} PRI [[IM 94 6< SITOUIIJJI YA SI[npou
W] uIy) “9Annaduwod a1e S9I30[0uydd) [[B ‘W) JBIN

uni U0 AU} ur SAI30[ouydd) 3unaduwod Yim aAnnddwod
9q 01 AJUQIDIJ A10)BIOQR[ J9)BAIS PAAU [[IM IS-0U/IS-B
1onpoad A[NPOUW }SO0I-MO] 94,()[ [BIOIUWILLOD OU dq

[[IM QIAY) ‘[[90 PAZI[Iqe)S BATL-[810) JUSIIIIJD 9G] B INOYI A\
douewroyrad

1onpoad [e1dIwod 191paxd ued s3nsar [[99 uordwey)

ATemIuIng



Aiojeioqe ABiaug sjgemauay [euonen S=2aN .w»mv
¥

Snpowt S[ge}sul
JO 9[QEBIS B S9JBAID JBYM 0] SB dFPI[MOouy] 1a1dg

$9s$9001d MU ppe 10 NSNS 0} uayM
pue azrwndo Iaylny 0} UayM d3PI[MOoUy Ia19g

(Terozowrtod jorrd ‘AdUIdIyJd
2973) 1X9U0I Ul POOISIdPUN g 0} AN[BA ADUSIIJH

([eI9Ud3) SANSST [BITUYI |



fiojesoqe ABiau3 ajgemauay [euonen S=2N .w»mv
£

/,A3BSn U] 0NPAI M UBD MOH
JAIIqeIS S[npour J01[JJe SI0398) JeU M
;surstwoad jsowr are s3ss3001d uonisodap ey

/,SUONIPUO) FULINIdBJNUBW JOPUN SBAIE d3IL|
UO PIAJIYIE 2 SATOUIDNIJI YSIY AIA UBD MOH

(SDID) SINSSI [BIUYII,



fiojesoqe ABiau3 ajgemauay [euonen S=2N .w»mv
£

(¢3mpow

Ad 2LPD © Jo 2ouedadde 1owoisnd 3q 1Y) [[IM)
/A3esn 9], 0NPAI IM UBD MOH

[ SQUWIAYDS FUnIRIUOI-oeq pasoxdur axnbar am o(g
JAIIqR)S Q[NpoW JJ1JJe SI0JdR) 1BU M

Jsursrwold jsowr are $3ss3001d uonIsodap 1By

(3LPD) SansSsI [BIIUYI |



Aiojeioqe ABiaug s|gemauady [euonen I-NWZQWQOW

Je|OS IMN( / JejoS 1Sild

UOoI}ONNISU0Y Japun




suondafoid

eje( sajes

uodljis aufeIskiy
swiiduyl m

™

3 2

S

¢ R 8
(1e24/MW) 53[5 °S'N [ENUUY




09l
08l
00¢

uononpoud gn

£ 007 nay uononpoad SN parrodar SMONAJ



2
A1ojeioqe ABiau3 sjqemaudy jeuonen == b o
.|w_._..¢u%

"OPIM-PIOM JgR[IBAR AJUALIND dJB UBY} SOOINOSAI
d10wW INbAI (1M I8IA /9 ()~< A30T0UYI) A JO UIMOI3 paureisns v

yudwdAoxdur 3onpoad arnmng 03 pedy [[IM (Y S ABpO], "d3pajmouy|
JUSIIND UO Paseq SUISBIIOUL ST d0UBWIOJIdd dnpow [B1oIdWO))

Ad IS duI[[eIsAId uey) yimois pider arow

yonw SunedoIpul 00T Ul %S9 S’ AU UL 900 UL %S ‘SO0T U %6T JO
2JeyS € payaeal QOE‘OS@OHQ o[npowr A d WiLj-uiyl [erdJawrod paseq--S\

,SWIIJ-UIy) IO ‘IS pIepuels ‘IS piepueis-uou Qder A J Yl UIm [[IM OUJM

SUOISNJOU0))



	The Role of Polycrystalline Thin-Film PV Technologies in Competitive PV Markets
	Acknowledgements
	Presentation Outline
	The US PV companies in 2007
	DOE/NREL PV contract programs
	President’s Goal for the Solar America Initiative (SAI)�Making Solar Cost-Competitive Nationwide by 2015
	Slide Number 7
	PV Technologies
	Near-term PV technologies
	A Rigorous Scheme for Comparing the Near-Term Potential of Different PV Module Technologies
	Web Survey of (“best”) Flat Plate Commercial Modules (04/08)
	Future commercial module performance based on today’s champion cell results and a c/c-ratio of 80%
	Summary:
	Technical Issues (general)
	Technical issues (CIGS)
	Technical issues (CdTe)
	US-owned, US manufactured modules by technology, crystalline Si and Thin Films (incl. a-Si) 1999-2008
	PVNews reported US production thru 2007
	Conclusions

