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Parallel Sessions
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B CHMML) | s0 | 200 400 | 1068 | TEOO | 4011 | LOBDO | 21157

|m TOTAL | 1195 | 1758 2500 | eoo0 | 700 | 10660 | 24000 | 37675 |

P 2 The Comparison of Solar cell outpurt between china and
main countries and areas of the world
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C1Gs cells Si-hase TF cells

66 MWp , 2.30% 1647 MWp, 4.37%
CdTecells o
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super C-5i cells
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Standard C-5i cells
J158300p., B3. EoY%

Tetal 37673MWp
m 2011

Fig.3 The output of solar cells with different rechnologies in
2011
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Table 3 The global top 21 solar cell manufacturers in 2011

Name Cells Tech. Rank
Suntech (CN-ML) 2070 C-51 1
First solar (U.5) 1981 CdTe 2
JA Solar (CN-ML) 1775 C-51 3
Yingli (CN-ML) 1654 C-51 4
Trina (CN-ML) 1604 C-51 5
Motech(CN-TW) 1120 C-51 G
ATS (CWN-ML) 1058 C-51 7
Sun Power(U.5.) 022 Super C-51 8
Gintech{CN-TW) 882 C-51 9
Hareon (CN-ML) 855 C-51 10
Jinko (CIN-ML) 340 C-51 11
Neo Solar (CN-TW) 805 C-51 12
Hanhwa (CWN-ML) 788 C-51 13
REC(US) 765 C-51 14
Q-cells{Germ ) 717 C-51 15
Eging PV (CN-ML) 700 C-51 16
LDE Solar (CN-ML) G680 C-51 17
Evocera(JP) 660 C-51 13
Sharp (JP) 637 C-5i 19
Solar World{GEFM.) 605 C-51 20
Tianwer (CN-ML) 569 C-51 21
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Table 4 Global top 20 PV module manufacturers in 2011

Name Mod- Tech. Rank
ules

Suntech (CN-ML) 2010 C-S1 1
First solar (U.S)) 1981 CdTe 2
Yingl (CN-ML) 1684 C-S1 3
Trina (CN-ML) 1510 C-S1 4
ATS (CN-ML) 1386 C-S1 5
Sun Power(U.S.) 986 SuperC-S1 6
Tianwer (CN-ML) 964 C-S1 7
Hanwha (CN-ML) 938 C-S1 8
Sharp (JAPAN) 928 C-S1 9
LDK Solar (CN-ML) 880 C-S1 10
Hareon (CN-ML) 855 C-S1 11
JA Solar (CN-ML) 820 C-S1 12
Jinko (CN-ML) 792 C-S1 13
Kyocera(JAPAN) 660 C-S1 14
REC(U.S) 644 C-S1 15
Solar World (GERM.) 605 C-S1 16
Jiawer CN-ML) 598 C-S1 17
Atronergy(U.S.) 550 C-S1 18
Eging PV (CN-ML) 525 C-S1 19
Aide Solar (CN-ML) 497 C-S1 20
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Hees i 2011 AR E BRI R AR IGEE A T S0t e 9 Fr o Hrp R AR 448
9.248GWp - (i &EK5HY 30.78% » F—HEEIERY - TR RERE RIS » (ERC 2 4E5E
Bk 7.485GWp » (54 ERTHEL 24.819% /22 FREE — » thEZ78E 2.7GWp » (54 E5kTi#5 8.95 9 » [
Ry BRI =R (ETAEARFIFER - 2EUNDS NI AT « BT 9B ~ 8] - BX
RSN 22851838 1IGWp I ZZAI T © 356 (1.855 GWP » 6.159% ) - J£E] (1.671 GWP » 5.54
9%) > HA (1.296 GWP » 4.309% ) ; 2785 0.5GWp 1YEZ 41T  EEFIEE (0.794GWp » 2.63
%) » JxE] (0.784GWp - 2.60% ) » BEAFad (0.774GWp » 2.57% ) - # % 2011 FF4EJK » £
Bk RET AN R IGRE 2450 By TOGWp» ELHREIOM 51.716GWp i 73.78% » HAUZ3EE|( 5.053GWp:
7.219% )~ HA(4.914GWp~7.01% )~ 1 [E( 3.5 GWP 596 Yk ) » EHERE /T 405mH( 2.855GWp
4.07% ) > HERY 1.717 GWp {525k 2.45% » f15E 0.366GWp {L4:Ek 0.48% -
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Canada

U5 (M4, 1.21%)

{1852, 6.1%%)
Tsrael (180, 0.43%)
Anstralis (774, 157

S

ROW
(645, X.14%)

g

Talnnu-:'-'[l.-l]-n::‘r'!&bﬁ 3 Traly

Korea (92, .30%)

Tndin (300, 0,994 5 [WEHA, M), THYS)
JApaR

(1%, 4.30%]

Chima{ML}
(2700, 8.9595)

RXE (BOE, X.66%
Slovakis (321, 1.0
Bpain (3T, 1.23%
Crreece (26, L41%])

CGrermamy

France (1671, 3.54%) {7485, 24.81%)

Total 30156M%Wp were mstalled globlly m 2011
Fig.6 PV system installation in major countries in 2011
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Globle Cumulative installed capacity (MWp)

20000
10000 1+
a i |

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
W EURQPE| 154 248 SLE] 530 1297 | 2255 | 3285 | 5257 | 10554 | 16357 | 29777 | 51716
mUs, 146 177 222 287 578 496 645 &56 | 1205 | 1744 | 2810 | 5053
B Tapan 345 476 657 872 L1ZE | 1400 | 1637 | L1917 | 2147 | 2617 | 3618 | 4914
W CHINA 19 30 45 ss | ss | 70 | 80 100 140 300 BOO 3500
B APAC 10 15 20 20 50 75 100 163 as6 782 1498 | 2855
= MEA o o 1 0 a 0 a a o 21 206 335
mROW 751 807 BBF 954 993 1003 | 1108 | 1150 | 1226 | 1306 | 1209 | 1717
Total L4258 1753 2220 2738 | 5812 58343 | 8915 | 5443 | 15788 |23137 | 38528 70091

Fig.7 PV system accumulative installation in major coun-
tries and regions of the world in 2000-2011
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W Historical data EPIA Moderate g EPIA Policy-Driven

Fig.8 The EPIA prediction of global PV Cumulative instal-
lation in 2012-2016[3]
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& 12 /51EA PVPS E s &5 2 Bl (s 7 » It &2 I IEA(International Energy Agency)&—
{EfE S BRI R RE 2% SRS R RN & 1F T AFa T EIHY BIMRRE TR - 3% 5T #] £ 8 S XS
RESFEEIE Ry ] AR T 2 - RHRE T — RS INEIFEEFIHRE - Erm H I ke — 2y
MR IR - H B2 R (B ] RREAE A [E Y P U A T35 38 Fe (Y KI5 RE 5
IEAIER B CE 2 2k B BUNRIZE SRR /A (G > WA SRR 28 FH R 1 DA s T iy
HIEEFE(E B R BRIV S% [ TP EAYAYIEA PVPSEEIFI4E 5 - $EFIPVPSASR S E 7 »
BFETISHIERE - KRS - FOTBLEERATHIRIRE « RS SRR KBRS B EE - DA
EOMELEEEUE S EORTE A S

Global cooperation for a sustainable PV sector — selected activities

and results from the TEA PVPS Programme

Speaker: Stefan Nowal. Chairman IEA PVPS

Dr. Stefan Nowak
Managing Director
INET Nowak Energy & Technology Ltd.
Waldweg 8
CH-1717 St. Ursen
Switzerland
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AR SR RIBR S - W AEEE T 5 EEE— (IR RIS RE B K HIT KISREEEM - FBTAH iy
FA[EE 19% - B KI5 RE SR MEHA R i 21.6% - [ R IR HIT 451 B R A —(H
FEH Y a-Si Jg 2 [ AFSHEN a-Si Rl n AUGE R - (F R BTSRRI KIGRE B AVEERE -
R D FH I SR RIS+ E AT ST IS A AR B AR 100pum [E S i (i
R TR T By 23.7%6 « iR o 42 K B Al A 20 S e 0 IRy SR 5 R B A A
ZHIE a-Sifitdmty (uC-Si) Hahf - RBERCRECE 10.79% KAUELH (G5 #fE 1252mm X
1502mm ) 1 12.29% ke (1FHEDR) -

Progress of Panasonic’s R&D
on Advanced Photovoltaic Technologies

Shigeo Yata®, Yoichiro Ava, Akira Terakawa, Masahiro Iseki and Makoto Tanaka
Next-Generation Energy Device Development Center, Panasonic Corporation
180 Ohmori. Anpachi-cho, Gifu 503-0195. Japan

* E-Mail: yata.shigeo(@jp.panasonic.com
fistory of our PV technology '

on systems adapt to the 2 main market places,

Japan, Europe and North America
Next

Generation

Nizhikinohama
HIT salar coll
HIT module

Si Inggat

Has an advantage in using thin Si wafer

nosagging |

e

Relatve vaiue 1 85 um thick cad
e el e

3 e ro 0 W 100

Best Performance Salar Module

Stabilized Module Efficiency: 10.7% (Init 12.0%)
(Stabilized Aperture Efficiency; =11%)

[ World's Top Level |
X a
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T R T E i an b5 (ue-Si) BIRR i PRy BE B s (At &y LPC-CVD NS 4NEl 14 Ao - I
EATREN VHF DR - @ th BRIt AR A& - B AT R HEAG RS - SR
SRS FHERETR E NI AN - SERRTESRT A AR - (EERRIEE SRS S » A5
fifEEE M L "] -5 Rk th SR AR A e A EE A ol - EEEEAE FARARAE 27-40MHz - VHF E5E
TREFELE 1.0-3.0W/em?» BIFZER J71F 600-2000Pa s HIFE FE 100-200°C » $EHE % By <3nm/sec »
if—#% RF PECVD g 4<0.3nm/sec - 5 i BHLARTEE SR uc-Si §EIE AR Ky 1.5 nm/sec
HfE B 200mmx200mm - {EEH#r= LPC-CVD &FE4TJ5 uc-Si FEFEHZE 1.8 nm/sec [HIfE 0] 2
1100mmx1400mm -

v

Initial Efficiency (%)
i

8
6
4
2
0

2005 2006 2007 2008 2009 2010 2011
Year

as . Penesonc gl

14 ~ fifi b5 (uc-Si)BUAR (5 AV B AR (f LPC-CVD B {0 fi#R &

0 A T Y RS RE R A S R Y B W AR R R AR 2T (I Y i o R S S O P9 2 401 15 e
N R CEIARACKIGRE AR ~ R ~ RS AVIMERS BESERTN > BURERAR ~ &
77~ BRBERCRFZRESRFE T - AE 2011 S RFGEE KRS TABEE AN - B SEMI B KPS AE A (E
FETRN > ££ H AT EASEIAE 0.98/W > SRR 2016 SEREEEHE 0.58/W ~-0.68/W > M EBAT /TR E (HHE -

FERYREFHE TR 2011 £ 500KG ZE B - Ffli 22 2020 F2£ %] 1100KG © [l & A/
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BEANA - P ERERRF G5 K/ Ry 72.3RMB/KG - & HITAEI 2
G7(1950mmx2250mm) Bl A N2 39.63RMB/KG - L multi-wafer FFI[#F G5 | kA&
1.7RMB/W » ‘EH#IIEEET] G7 B A TIEZE 0.9 RMB/W -

Silicon solar cells: recent progress and future
directions

M. Green

University of New South Wales, Australia

Annual car acity increase

¢-Si tandem

|

1.5G Efficiency

1

s = & = z
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REEEIT > F1] 1990 FEAR IR 25% R KIS REERM - A[E] 16 Firor o sk - R ARG AE Bt
BERAKED BT B RS RHER XTG4SR - BRI — B TAMMARACKIZE TS =
YRR B REFI2E 40%LL L -

%14 H



Improved efficiency: lab cells

Efficiency, %

Efficiency. %

Efficiency. %

16 ~ KIGREEM S ~ 451w

1% 748 = — SRR R4S T KPS RE B A& 17 B - B9/ 48 HIe s
M55 Laser Doped Selective Emitter (LDSE) - 1 H pirsg i = A= A/ N OB B A i = e
AJEE 19.7% - JFEEEEFOCE SRR | 2RE > IO CERER - ZBIgriestR+
EREIY B R E - EROCFR R - WEM A AINES S - BUSKEIR TP G & RO AR (A
R FGHEE T sl Rt AR - [FIRHEEERAE — E VR T R N R IEREINY R - ITPEERS
FEWE - fERPGREBMBERIETT - 55 —f# /144 Metal Wrap Through (MWT) <585 5 27 {75 B fik & 1
HARERES] 19.5% @ Bo & EE B FF LRV EEMR - alREKGRE A 2 BRI
0.4~0.6 {[E 5 73 %5 » FHi0_E MWT £y al kD — e AH B BEREURATEE ALY 1% -

B %048 HIT KEGRE M 208 ] SRS b BRI IR S A8 R B Rl iR S AR 5 RE B il
HIT (Heterojunction with intrinsic Thinlayer) &t E1F P RS EIESY AT n BIGE(LIEERAY EL n
IR BRI < FE IS I — JE S FedE S LIRS HiRE - PREGZ R J7751% - DO T PN &5HHYI4RE -
PRI T (S AR 2 5] 20.7% - BrpS BEEAZE S 719 mV - 3l B & &R T 7T LATE 200°C AN E R - fif
e A HIT KIS AE S % B mARE T Y 35 B8 & (risr gt S e S /K - HIT B8Rl T
BORER - EHSCRS - SURR M R B ERESRE - HEEReR S - EREE

% 15 H



SNNEA AT SHEGTHIRY &R E RE B AAH UCE A (B3 -

= ‘m Improved efficiency: LDS

17 « Hi— R RCR I s R A P A B

wtk (i o TR I R KIGRE BB E T3 bR — W 7 AMERCRIB(K > (EIREE AR
AR RAAR AT AT E RS AE BAE SRR R BT 2068 18 Ry (s AR E
SULIRSY KIZREEMAYVAAE - [B 19 Ry @EIRSE B LERAERE » 18] 20 Ryl - IR
e > PLREHR RS KT & i — G A e 2 AT A B E RS RE R - AREAATE a3
TERF IR B BUE R FRRERAS > (IR RE EAEAERR > AifiA S# ) - BIEBRELER L
AT AR I 8 e R AT SR p-i-n @Y A (E FSRERI T 2R 5 (polysilane)
HNJTIERRER - 5991 > 4 SiHRR G H A B PR (e S - $CBETEpa HHY Si HifE A]
DL e e - I B AR R iRy RIS RE B AR - (EReRIE 0 0.0196 % 0.5196 - B &I
s HShEm Rt T A RIS RE A AT BRI AR e - IR RUE p-i-n &SRR B
— ARIRHIIE R -

18 ~ ¥R s AR F G LIRS RIZRE AR
%16 H



&l 19 ~ i A LIRS A R LS

a-5Si:H solar cell made from silicon inks

T Masud'a‘r'z, Y. Marsuki‘i‘g, T Shimodasi?
1. Japan Science and Technology Agency. ERATO. Shimoda project. 2-13 Asahidai.
MNomi. Ishikawa, 923-1211. TAPAN.
2. Japan Advanced Institute of Science and Technology. 1-1 Asahidai. Nomi., Ishikawa,
923-1292, TAPAN
3. Yokkaichi Research Center. TSR Corporation. 100 Kawajiri-cho. Yokkaichi, Mie.
510-8552, JAPATN.
(@) 30 min_

-~ Cell structure .

§ Ve (V) 0359 Al T aporMion

3o Yo (mavens) 28| [n-si Gonm)

4 ne) 051

g 14 1=51 (1 20nm) Spin cast
c) 240 min

g - [ P51 (20nm)

¢ ¥ . v /n0) (200nm) | Sputterm

Y0 02 04 06 08 Clas s

Voltage (V) -
Fig. 6 Structure and J-V curves of the cells
with/without H* treatment.

Fig. 4 photographic image of solution processed
a-SitH films. Polysilane was polymenzed with
different irradiation time (a)30 min. (b) 60 min. and
() 240 min.
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WtE 21 Ryt & i B iR SO CRRZIE 2= LR - HERIIEE A ShIE&E (a-Si) KFZ8E
B BUERE Y (255 = P RRE 2 L TR (P3) HURRLES e Aer e Ry B BRI SRV AR RS - A2
IR SR (EDIZRRE (P peac) PURZ R 532nm FESHEATOI R ] 5-15ns DIAEIRY 2
SBPRIHE EEEOARHY a-Si B8R (1300 25Kkx1100 20K ) HETTHHA P3 EIKRAIE R MR R 2R
an'E e s P E RO UHRSNEURZEE R > JE15 Prea WIS 1.25 TR AR EHE - 48
151 Ppeak HEWAR KA BlEI - BECKIGRE M FRIMRERIE » ] DABCEE RO Ppeac 280
P I E R ERNIPER > — (& NI TS R E R R BIER A S Ppeac (H

Effects of laser peak power on P3 pattern process in silicon

thin film solar module fabrication

R. Sun, H. Wang, J. Wang, C. Xu, L. Lu, D. Wang, ¥ Huang, H. Jia*, ¥. Mai
Baoding Tianwei Solarfilms Co.. Lid.. Baoding 071051, China
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Fig. 5 The SEM pictures of P3 pattern with Ppeq: (b) B S " f—-!_'hl\*
125kW 1 2 3 a 5 6 7
L L |

Fig. 8 initial power (Puizr). Fill factor (FF) and Ropune
5 of a-5i thin film solar cell modules fabricated under

Fig. 6 The SEM pictures of P3 pattern with Ppe (D)
1.98 kW

Fig. 7 The SEM pictures of P3 pattern with P,,,; (b)
2,56 kW

Fig. 4 P3 pattems with different Ppeq: (2) 0.97 kW, (b)
1.25 kW, (c) 1.98 kW, (d) 2.56 kW. (e) 3.69 kW, (f)
6.56 kW

22 ~ ERfEEHTERZ] P3 1Y Iy FEf ) Ry i B SRV B A2 2 BT TR

N Rt R G AR TR AR B B LS PET ~ EBinEig (P &
A EE ] A BRI BRI RE B e - S IHTE T A\ A R R (o n iR (S HAY KI5 8
AEAH - FREAR SR A B 2 8 - H At H # B Ss IEAR G e AH B e I <B ik - AP ENF L
REAER IR - AR Y ek R i (Turnkey solution) VPR > FsEA £ (Lakfl > B AR
Rl p RS -

G T UMEOR 287 A A rT B R i 3. Cu(In,Ga)Se, M LARAL X-SF4R 5317
Wil 23 Frow o s ER A ey ( PL) REEES > ATEAIRY roll-to-rol Z&ri
Cu(In,Ga)Se; (CIGSe) i KFZAE R » IEEAM iR ZIRE =2 420°C - 1] CIGSe BHARIGE
KJ200°C LAF o s o o i R A pe & i X 4R 15 (EDXRD) &I CIGSe &5
THEZSRAERIR (420°C) FIFERE (530°C ) AT RRAVARAL - EELEAEHEE ERRATAZE - 830
T R AR AVPEE: - E PR R E R LR RS K -
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In situ X-ray analysis of a low-temperature Cu(In.Ga)Se,

co-evaporation process for flexible polyvimide foil

D. Greiner', C. A. Kaufimann®, R. Main=', H. Rodriguez-Alvarez', 4. Weber',
A D. Heinemannj, J Lauche{ A Kfausj, C. G‘enze!}, H._-W. Schock’

'Helmholtz-Zentrum Berlin fiir Materialien und Energie. Hahn-Meitner-Platz 1. 14109 Berlin, Germany

0
3 &
after heat-up, same Culll = w'
0 gt
pusCufn Ga,Se, am
pa-Culn Ga), Se, of
20004 2 O% B W MK %N
PP ke ke

Cum~05 Fig. 2 Companison of diffraction peaks of
absorber layers grown at standard (530°C) and

¥ — andad T)
Fig. 1 Tise-tesobved is-sin EDXRD rofile with pucess contiols and Motay sigmals during the I — T low (420°C) temperatwre on Mo-coated
oy i e e 19 s €t e o 50 soda-lime glass at five different points of the
e T T AR 0 Ly, multi-stage co-evaporation process.

23 ~ EOR AL A T B MR B e i §E 2L Cu(In,Ga)Se, ZHTFE A

SETR e R W n R AR R B2 Cu(In,Ga)Seo(CIGS) KI5RE R AT FEANIE 24 Firors »
FElsife (P BCEGYIME B AERERIEWR(AE (CTE) > Mo BREMZAR(AEUIE KA
(1 P1> INEESHRRASS I 8 &7 P1EARE - {E Ry Cu(In,Ga)Sex(CIGS)iywr I - SHMIRE L AE 7] L
M DC JRATIURRAE PI R - e PE AR E Ar SR B EAE T HY Mo SHERIIMEE - 5%
RS Mo SHRER IR ERIE S ELRIRE R AG B T R > B ISR AR BRI RTE D Mo SHRAEIE ST - T
H. Mo SHiRA R DAYZGER - BAE S mAYRAREE D8R NIRRT - MR Mo SH eI
PR BE R SIS EIHRERE TS - S P REGSREE] Mo SERJERIE PI _EFffET -
FRERIE S KB RAERITEREEGS
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Research on Mo back contact of Cu(In,Ga)Se, solar cell on

polyimide substrate
Jingjing He, Wei Liu*, Zhiguo Li, Anjun Han, Yun Sun**
Institute of Photo-Electronics Thin Film Devices and Technique. Key laboratory of

photo electronics thin film devices and technique of Tianjin, College of Information

Technical Science. Nankai University, Tianjin 300071, China

Table 1. Macroscopic characteristics of different Mo

films: “Curl” 1s shown whether the substrates with Mo 200 /
a -0
thin films can stay flatten on the level surface; ¢ ‘/‘
< a0
“Adhesion” is assessed by the tape test. i &_
.5 i —A— Residual Stress.
Samples Curl _Adhesion a 1000
Mo 0.2 YES POOR & W%
0
Mo_2 NO GOOD e
MO_S NO GOOD Argas pressure (Pa)
Mo_10 NO POOR X ) "
= Fig. 2 Evolution of the residual stress for Mo films

PI substrate at different Ar gas pressure

| —e— Resistivity

/

.__..-.

Resivey (10° nem |
- & = B om m

2 4 ] [ 0
Ar goa presswre (Pa)

Fig. 5 Resistivity vanation of the Mo films sputtered () {
with different gas pressure F Jatd

Fig. 1 Optical nucroscope images (*50) of (a) Mo_0.2, E)] il (b) i J ; I oy .' ]
(1) Mo_2, () Mo_5 and (d) Mo_10 structures Py LEAVA B
Fig. 4 SEM micrographs of (a) Mo_0.2, (b) Mo_2 and

Fig. 6 Optical microscope images (x50) of (3) (c)Mo_10
bi-layers and (b) tn-layers

24 ~ FIanfe AR SR B P2 Cu(In,Ga)Sey(CIGS) K AE B Z HEFEN A

Tk T AR = (Roll to Roll) Z 478 2% F 1y b 72 2 1 1 B i K B 552 22 [ 2 =] (China
Aerospace Science and Technology Corporation)ffra$35 A RS = 540 M n BE =R G AR Bl 7 &
SCANTE 25 Fow o 2 ARG AT S e 2 JRE RS KIS AE B - g Bt 300 Z R T ry R Mar iz (P1)
BT - TR B AR (e F ISR By 25um S fE L Ag/AZO EEETE > ity EfE N~ 1~ P
[ SRS — (0 BRAE I Fe 5 2 WHERG TR 58 Bl > 23 H2/SiH, HY R (ERAELLBIMINTE - TAEES SRR
K RE MR E MR FE M5 100 /NEF Y Z&E2 0050 (Light soaking) » & DUHIG 8 i FE fef A5, Het bt
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250 FEE AR FEIERE © THIRER NE 9.65% » EEIZ N FES B AE AR - i
T L AT AU (P 1) SRS 4% SRR I BB A P 2mATem? > a-SifH KI5 B BB SSRAE Pl AR
%] 6.5% -

26 FoPradaam s IVIE S\ A 8ndhimiE] o 1] EEERG o FUE Y o WOBORHEE RS K RS
REFE N ~ 1~ P =R SEHANERG - (i A SR MU R It = [ B ARl R A - 1] Ay ORHERS
TR S IR SE AR AL PR -

Fabrication of Large-area Amorphous Silicon Solar Cells on

Flexible Substrate Using Roll-to-roll Technology

Zhou lihua, Ye xiaojun, Tang daovuan, Wang xiaoshun and Jiang shuai
Center for Photovoltaic Engineering, Shanghai Institute of Space Power Sources,

Fig4 Effictency change of the mereased Hy'SiH, ratio
Fig3 Band gap profile of the mncreased Hy'SiHy mtio solar cells after 100 hours light soaking

solar cells.
ADNO, 23°C
N \
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Fig.5 I'V and spectral response result of the optimized

solar cell

25 ~ fetm gkl 2 JE LY KIGRE M 2 fH 5%

%22 H



fj@ff \
.

J/ Hydrogen inlet J/ Hydrogen inlet

HHQ 3
— ____$: i |

26 ~ ¥t 2 JEM Y RIS RE R S e hds T El

WlE 27 SPEIfTR R A (A Inline 58 HE (A 9 B0 L b5 SR (RRSR AG HY LERA
gt EFRAE SR LB R IRUARC & B T RN AAR IR S e IR R A (A
H2) - WECHEOCEEF R R A AN - LA FEDR /AR - & HI7E 500-1000nm &
BEINEIERE - AESTHHR KR RS N DR FA RIS R B4 A K PUMA code © [
o P AP 22 R R R HY R D (IS TR KRS 2 B » L B e o & P U D LB
FEERRE T IR (BB S AR > FERCH ST ERAYIE FURIEGRHR UL (1.7 - L8 EV) =¥ -
HETSE T E AR S SURTE RSN - RIS (BB & A MBI A By IIERE T IRV -

Optical studies of amorphous silicon thin films

Evgeniv Baranov’, dlexander Zamchiv? 2, and Sergev Khmel
1. Institute of Thermophyvsics., Siberian Branch of the Russian Academy of Sciences,
Lavrentiev Ave. 1. 630090 Novosibirsk, RUSSTA |
2. Novosibirsk State University, Pirogova Str. 2. 630090 WNovosibirsk, RUSSLA
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Fig. 2 The spectral wmransmirtance of
amorphous silicom films synthesized at
different substrate temperatures

E
byt é
Fig. 3 The dependence of the refracrive

index (at wavelength 650 nmm) on the
substrate temperature

as s ey
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Fig. 4 the dependence of the optical
band Zap versus the substrate

temperature in comparison with
literaturce data [191
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11E 28y BT AR H B B A B A Inline 3% (R SR B3 E R 0 R ## (a-Sifa-SiGe ) S5
A5 e B AT P B MR B an e (P ) BSR4 - S i BB Al p-fE@ iy E REMR (Fa-Si K S RE M
EANEER > 7T RIa-SiGe K [5Re M AZ R AR ts - sm L P RAAP-J ) FE1£140°C 84
FERAE T AT 1Ea-SiGe g TP R R FRY S » S EYELE Sy tunnelling FRUAIGERE » FELA S
a-Si/a-SiGeB g KFHREBE M YN © (a-Si : H) /P" (nc-Si: H) Fifi o 3 DU FRAE T BE MR
ik em e B AR 52 ika-Sila-SiGe Y e B ORI RE B » I AR il 211.2196 -

AMORPHOUS SILICON / AMORPHOUS SILICON GERMANIUM
TANDEM SOLAR CELLS ON FLEXIBLE POLYIMIDE

SUBSTRATES
Cheng Liu, Zhengjun Xu, Junkun¥Yang
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Fig.2 J-W Cwrves of a-Si/a-5iGe tandeim solar
cells(ANMI1.5. 1000W/m™)
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Fig.3 Quantum efficiencies of a-Si/a-SiGe
tandem solar cells

28 ~ KI5 Ae AT A nl Bl Wt no g (PN EAR 2 BT 72

IERAE SSRGS . (Micromorph ) SHERERY KRS RE Bt AT BEME AR 3¢ 4 [E 29
FR - B e EAY/ZNORE ST /EBRs (back reflectors ) HYR ISR IEHETTIHIE « HIHEBRs
HIZR AT S BT I 58 18 2 R — (B HARERVARRE T o DUBA LAY GRS VA SR TIZRE Rk -
(S f LB K B BE BRI ASCR 2 5)12.3196 » FE25mm°[ES0pmAY R 55 (SS) Febf L i%shy
K RE BEMEHARCR £ 7.79% - MAE/E38umBE Mt anf (PI) YA HE MRS fy7.06 % -
TER IS AE B AR e ar i -y ELAS T n i 4B 800W/kg -
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DEVELOPMENT OF MICROMORPH SILICON SOLAR CELLS

ON THIN FLEXIBLE SUBSTRATES

Cheng Liu, Lihua Zhou, Xiaoshun Wang, DaoyuanTang, JunkunYang, Mingbo Chen
Shanghai Instifute of Space Power Sources, Shanghai 200245, China

Ag
Zno |(111) Ag
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Fig.1 XRD umages of Ag/ZnO back reflectors
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Fig.3 Quantum efficiencies of microcrystalline

silicon cells
Table.1 Electrical parameters of micromorph

solar cells( AN1.5)

Subs  Area Voc Jse(m Efficiency
rate  (cm®) (mV) Adcm) (%)
55 0.28 1312 12.84 0.731 12.31
SS 25 1285 9.30 0.652 7.79
PI 25 1277 8.87 0.623 7.06

29 ~ FEM e B T UHHARY K5 AE A R BE AR H 32 i 72

YNIE 30 By HFE KPS AR BEANEEE p BYJESEY SiO 1 H BV ME 29t » BitseE e Ela
EHPEHER » B P E AT — Ot B IR BN - BTN R AR R
F o gEAREER R - B e bR - N RERER EPRIVAEHE BE R U AE B
KV Bt ETRERE RS A EEEIRIGEMA - Zn0 EE@E e ERAMk - &l
HeME PET MORMERLRIGREEM - ENAN T - HAETHIIA S = /i A 2 i ARl
— B[RS HRE KPR B A L R A AR - JREY B & <z (amorphous
silicon-carbon-alloy )a-SiC:H F13 & & {bhY & < (amorphous silicon-oxygen-alloy (a-SiO:H) A
HEZFERE PG - a-SiOH B RAEHI MRS - fEER G T EZEFiH5ELE B2
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FERY a-SiO * H HpRABTE PRI ERIRY B KIS RE B e P R FITE - P & o-SiO * H EHERY
BUAEFHREREMS RF (13.56MHz) &5 > (£ PECVD %4t » A BoHe/SiHa/H2/CO,
SRR EA RIS Ry 200°C 5 FEREEE( BoHe/SiH4 )7E 5000 ppm FIsR AT ELL CO2/SiH,
& EFE 6/4 < # A RF R ~ SpAem 8 TR IIORFAHERDE[E - BTN EER" > Jeig
R RENER - DHESEIN p B a-Si0 ¢ H MBI E T RIS - S REE AR
FEIE TN p-a-Sit H BN R ERAE B b ik @iy & &R EROLERE R IR - & p-a-Sio:H
HEF AR R R B P Y AR - 9280 % 1.9eV THDEERERIRLE - B — &R MARININGE
TR AR R SR T AR AE R ABE > ATLL p-a-Si 0 H 2 i RIS P gAY SHiE 20K
FHREEEAMEIATL - H SR RAARARE - RELAESRAE nTEEM: PET/ZnO MR E3UE X
PHRE s - SR E(E AEOR 125°CHE% a-Si0 * H » KIGREE MR AT 2 6.3%

Applicability of p-type amorphous SiO:H
to thin film silicon based solar cells
Takanori Maeda®”, Yoshihiko Kitani', Shota Kinoshita’,
Yasushi Sobajr'maj’z, Chitose Sadaf’z, Alihisa Matsudaf'g, Hiroaki Okamoto™’
'Graduate School of Engineering Science. Osaka University, Toyonaka Osaka. 560-8531. Japan.
*JST-CREST
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Fig.1l: Dark conductivity of p-a-Si:H and
p-a-Si:H films as a function of subsirate
(heater) remperature during film growth.
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