2012 IEEE 38th Photovoltaic
Specialists Conference

(PVSC 2012)
PART 2

Austin, Texas, USA
3-8 June 2012

O IE E E IEEE Catalog Number:  CFP12PVS-POD
’ ISBN: 978-1-4673-2886-9



TABLE OF CONTENTS

Control of Na Diffusion from Soda-Lime Glass and NaF Film Into Cu(In,Ga)Se, For Thin-Film Solar
L0 | PO PP PSPPSR 1
D. Cho, Y. Chung, K. Lee, J. Kim, S. Park, J. Kim

Thermal Modeling Accuracy of Hourly Averaged Data For Large Free Field Cadmium Telluride PV

F N g | T T T T PO T TP U PP PUTURRPPROTN 5
W. Hayes, A. Panchula, L. Nelson

The History Of Photovoltaic Industry Pricing And Future Direction In A Low Incentive Environment...................... 9
P. Mints

Electric Arc-Flash Energy Calculations FOr PhotoVOItaiCc SYStEMS.........ccviiiiiirieiiiicisiece e 15
J. Yuventi

InGaAs/GaAsSb Type-11 Quantum Dots For Intermediate Band Solar Cell ... 21
Y. Shoji, K. Akimoto, Y. Okada

Large Area Back-Contact Back-Junction Solar Cells With Efficiency Exceeding 219%0........cccccoeveiiiiiiienc e, 25
G. Galbiati, V. Mihailetchi, A. Halm, L. Koduvelikulathu, R. Roescu, R. Kopecek, K. Peter, J. Libal

Initial Operating Experience Of The 1.2-MW La Ola PhotovoltaiC SYSteM.........ccccoeiiriiniiiiienceee e 29
J. Johnson, B. Schenkman, A. Ellis, J. Quiroz, C. Lenox

Study Of Point Defects In ns Pulsed-Laser Annealed CulnSe, Thin FilmS .........ccoooiiiiiiiiiiiccc e 35
A. Bhatia, H. Meadows, M. Hymas, E. Smith, P. Dale, M. Scarpulla

The Impact of Selenisation on Damp Heat Degradation of the CIGS Back Contact Molybdenum..............ccccceovennne. 40
M. Theelen, M. Tomassini, N. Barreau, H. Steijvers, A. Branca, S. Harel, Z. Vroon, M. Zeman

A New Methodology For Calculating the Efficiency of Multi-Junction Solar Cells............ccocooiiiiiiiiniiine e, 46
Z. Abrams

Designing Photonic Materials for Effective Bandgap Modification and Optical Concentration in

[ 0101 (Y] | 7= 1Tt OSSPSR 52
J. Munday

PV Inverter Performance and Reliability: What is the Role of the Bus Capacitor?............cccevvveviiiiiesieieseseiesienes 56

J. Flicker, R. Kaplar, M. Marinella, J. Granata
Carrier Dynamics in Intermediate States of InAs/GaAs Quantum Dots Embedded in Photonic Cavity

SEIUCTULE. ...ttt et e e R e e e e e e st e e e R e e R e e e e se e st e b e e Rt e e e e e e e e e ne e e e e eseeneseeseeseen e e e e eresneas 59
T. Kita, T. Maeda, Y. Harada
Advancing The Manufacturing Of CATe MOUUIES ........cc.ouiieiiiiiieie ettt sbeees 64

K. Walters, P. Kobyakov, H. Sakurai, W. Sampath

Integration and Reliability of Ultra Thin Silicon Solar Cells and Modules Fabricated Using SOM®

LT g0 (oo VSO TSRS 69
D. Jawarani, D. Xu, S. Smith, R. Rao, L. Mathew, S. Saha, D. Sarkar, S. Banerjee, P. Ho

Remote Plasma Chemical Vapor Deposition for High-Efficiency Ultra-Thin ~25-Microns Crystalline

ST ISTo] F= Tl =] | OSSOSO USRS 73
D. Sarkar, E. Onyegam, S. Saha, L. Mathew, R. Rao, M. Hilali, R. Smith, D. Xu, D. Jawarani, R. Garcia, R. Stout,
A. Gurmu, M. Ainom, J. Fossum, S. Banerjee

Demonstration of Hybrid Prototype Sealant for Encapsulating Organic Photovoltaics ...........ccccevveviiiieiivesiceccen, 79
M. Kim, M. Clingerman, A. Kawczak, P. Berger

Investigation of Na Out-Diffusion and Structural Properties of IGS Film During Three-Stage Growth

Process OF CIGS THIN FIIM ...ttt bbbt e bttt b e eb et b e st ene e 84
H. Al-Thani, F. Hasoon

+Three-Step H,Se/Ar/H2S Reaction of Metal Precursors for Large Area Cu(In,Ga)(Se,S), With

0Ty (ol g ol T W D] A ] 01U o] o OO 88
K. Kim, E. Kimberly, A. Damiani, G. Hanket, W. Shafarman

Initial Results of the Monolithically Grown Six-Junction Inverted Metamorphic Multi-Junction Solar

(07T | T SO ST OTTSO T O T ST SOPPTRPIO 94
P. Patel, D. Aiken, D. Chumney, A. Cornfeld, Y. Lin, C. Mackos, J. McCarty, N. Miller, P. Sharps, M. Stan

PV Output Variability Modeling Using Satellite Imagery and Neural Networks ... 98
M. Reno, J. Stein

Analyzing and Simulating the Reduction in PV Powerplant Variability Due to Geographic Smoothing

in Ota City, Japan and AlAmMOSa, CO ........coiiiiiiieie ettt be st et et e seeteeseabestesbe e essereabeabestesbeseenseseaneanas 101
M. Lave, J. Stein, A. Ellis
Demonstration of Multiple Substrate Reuses For Inverted Metamorphic Solar Cells.........cccoeveiviiiiiiincncicesee, 107

J. Adams, V. Elarde, A. Hains, C. Stender, F. Tuminello, C. Youtsey, A. Wibowo, M. Osowski



A High Power Density DC-DC Converter for Distributed PV ArchiteCtUres...........ccoeoiiiiiieniirieescse e 113
M. Agamy, S. Chi, A. Elasser, M. Harfman-Todorovic, Y. Jiang, F. Mueller, F. Tao

Novel Free-Carrier Pump-Probe Analysis of Carrier Transport in Semiconductors..........ccccooeveieiiienenerieiieeneeen 121
R. Ahrenkiel, A. Feldman, J. Lehman, S. Johnston

Effect of Sb on GaNAs Intermediate Band SOIar CellS ..o 126
N. Ahsan, N. Miyashita, M. Islam, K. Yu, W. Walukiewicz, Y. Okada

Lattice-Matched Solar Cells with 40% Average Efficiency in Pilot Production and a Roadmap to 50% ................. 134

D. Aiken, E. Dons, S. Je, N. Miller, F. Newman, P. Patel, J. Spann
Direct Te Mining: Resource Availability and Impact on Cumulative Energy Demand of CdTe PV Life

(O3 [OOSR 141
C. Fthenakis, A. Anctil

The Influence of High Temperatures on Radiation Damage of GalnP,/GaAs/Ge Triple Junction Cells................... 147
C. Brandt, C. Baur, A. Caon, P. Miiller-Buschbaum, C. Zimmermann, T. Andreev

Intermediate Band to Conduction Band Optical Absorption in ZNTe:O.......ccccciviieiiiiiieieie e 153

E. Antolin, C. Chen, I. Ramiro, J. Foley, E. Lopez, I. Artacho, J. Hwang, A. Teran, E. Hernandez, C. Tablero, A.
Marti, J. Phillips, A. Luque

Surface Off-Stoichiometry of CulnS, Thin-Film Solar Cell ADSOIrDErS.........cccoiviiiiiiic e 158
M. Bir, J. Klaer, R. Félix, N. Barreau, L. Weinhardt, R. Wilks, C. Heske, H. Schock

Optimization of the Asymmetric Intermediate Reflector Morphology for High Stabilized Efficiency

Thin n-i-p MiIicromOorph SOIAr CellS..........cviiiiiiii et e et e seete s be b e sr e b e e ensaraaneas 163
R. Biron, S. Hiinni, M. Boccard, C. Pahud, G. Bugnon, L. Ding, S. Nicolay, G. Parascandolo, F. Meillaud, M.
Despeisse, F. Haug, C. Ballif

Bifacial n-Type Cells With >20% Front-Side Efficiency for Industrial Production.............c.ccocooiiioiiinincicinienene. 168
T. Béscke, D. Kania, A. Helbig, C. Schéllhorn, M. Dupke, P. Sadler, M. Braun, T. Roth, D. Stichtenoth, T.
Wiitherich, R. Jesswein, D. Fiedler, R. Carl, J. Lossen, A. Grohe, H. Krokoszinski

Analysis of Current Transport Mechanisms in GaAsN Homojunction Solar Cell Grown By Chemical

BIBAM EPITAXY ..ttt ittt ettt b ke b e et h bbb b H e h R £ R R e R R bR E e R £ e R £ SRR e b e b e e e R e e R e Rt bt b b et e b e n e 172
B. Bouzazi, N. Kojima, Y. Ohshita, M. Yamaguchi

Direct Monitoring of Energy Lost Due to Soiling on First Solar Modules in California...........ccccocooiiiniiiininee. 179
J. Caron, B. Littmann

Dislocation Density Reduction During Impurity Gettering in Multicrystalling Silicon............ccccoeinieiiiiiciniens 184

H. Choi, M. Bertoni, J. Hofstetter, D. Fenning, D. Powell, S. Castellanos, T. Buonassisi

Large-Area Compositional Mapping of Cu(Iny,Ga,)Se, Materials and Devices With Spectroscopic

EHIDSOMELIY ...ttt bbb bbb h bt e bt e b bt H oAb e e e he e b £ e bt bt b e e b e e e Rt e b e eb e bt e b e b et et e b e 194
P. Aryal, D. Attygalle, P. Pradhan, N. Podraza, S. Marsillac, R. Collins

Optical Monitoring and Control of Three-Stage Coevaporated Cu(In,,Ga,)Se, by Real-Time

S o L= T o Kol ] o ol =t [ 1T 1S{o] 0 1<) 1 YOO 199
D. Attygalle, V. Ranjan, P. Aryal, P. Pradhan, S. Marsillac, N. Podraza, R. Collins

Correlations Between Mapping Spectroscopic Ellipsometry Results and Solar Cell Performance For

Evaluations of Nonuniformity in Thin-Film Silicon PROtOVOITAICS..........cccoiiiiiiiiicisce e 205
L. Dahal, Z. Huang, D. Attygalle, C. Salupo, S. Marsillac, M. Podraza, R. Collins

Novel Hybrid Amorphous/Organic Tandem Junction Solar Cell............cccocviiiiiiiiiciic e 212
S. Pattnaik, T. Xiao, R. Shinar, J. Shinar, V. Dalal

Accounting for Localized Defects in the Optoelectronic Design of Thin-Film Solar Cells .............cccooiiniiiiiiiine 217
M. Deceglie, V. Ferry, A. Alivisatos, H. Atwater

Incomplete lonization and Carrier Mobility in Compensated p-Type and n-Type Silicon..........ccccoovviiiiicincnene 223

M. Forster, F. Rougieux, A. Cuevas, B. Dehestru, A. Thomas, E. Fourmond, M. Lemiti
Pushing Inverted Metamorphic Multijunction Solar Cells Toward Higher Efficiency at Realistic

(O]9 TT - (1 aTo [ @] oo 11 o] oI SO 229
R. France, J. Geisz, M. Steiner, D. Friedman, J. Ward, J. Olson, W. Olavarria, M. Young, A. Duda

High-Aspect-Ratio Structures for Efficient Light Absorption and Carrier Transport in

InGaAs/GaAsP Multiple QuUantum WEell SOIar CellS.........ciiiiiiiiiee e e 235
H. Fujii, Y. Wang, K. Watanabe, M. Sugiyama, Y. Nakano
Large-Area Back-Contact Back-Junction Solar Cell With Efficiency Exceeding 2196.........cccccoeoeieniienencienisenns 244

G. Galbiati, V. Mihailetchi, R. Roescu, A. Halm, L. Koduvelikulathu, R. Kopecek, K. Peter, J. Libal

p-Type a-Si: H/ZnO: Al and pc-Si:H/ZnO:Al Thin-Film Solar Cell Structures -- A Comparative Hard

X-Ray Photoelectron SPectroSCOPY STUAY .......coiiiiiiiiiiiiei ittt te b bbb e s eseabeebe e e 250
D. Gerlach, D. Wippler, R. Wilks, M. Wimmer, M. Lozac'h, R. Félix, S. Ueda, H. Yoshikawa, K. Lips, B. Rech, M.
Sumiya, K. Kobayashi, M. Gorgoi, J. Hiipkes, M. Bdr

PV System Reliability: An OPerator's PEISPECTIVE .........cciiiiiiieieiieiec ettt sbe e e nesbeseennan 255
A. Golnas



Device Physics of Heteroepitaxial Film c-Si Heterojunction Solar Cells............ocooiiiiiiiiiiiee e 261
S. Grover, C. Teplin, J. Li, D. Bobela, J. Bornstein, P. Schroeter, S. Johnston, H. Guthrey, P. Stradins, H. Branz,
D. Young

Testing and Analysis for Lifetime Prediction of Crystalline Silicon PV Modules Undergoing

Degradation DY SYSTEM VOITAGE STIESS.........ciiiiiiiie ettt b ettt b bbbt b et b b nan 267
P. Hacke, R. Smith, K. Terwilliger, S. Glick, D. Jordan, S. Johnston, M. Kempe, S. Kurtz

On the Interplay Between Microstructure and Interfaces in High-Efficiency Microcrystalline Silicon

ST Ul O | OSSR U SRR 275
S. Héinni, D. Alexander, L. Ding, G. Bugnon, M. Boccard, C. Battaglia, P. Cuony, J. Escarré, G. Parascandolo, S.
Nicolay, M. Cantoni, M. Despeisse, F. Meillaud, C. Ballif

Light-Generated Effects on Power Switches Used in a Planar PV Power System With Monolithically

EMDEAAET POWEE CONVEITEES ...ttt sttt sttt b ettt b e bt bt e e st ek £ e bt e bt nb e b e e e st e b e eb e e bt st e b e et ebeenentes 281
A. Imtiaz, F. Khan

Rapid Fabrication of Cu(In,Ga)Se, Thin Films by the Two-Step Selenization Process..........ccoccoeverereneneieieniencnne. 288
S. Ishizuka, L. Mansfield, C. DeHart, M. Scott, B. To, M. Young, B. Egaas, R. Noufi

Deposition of High-Efficiency Microcrystalline Silicon Solar Cells Using SiF,/Ho/Ar Mixtures .........c.ccoccoceevevncnne. 295

J. Dornstetter, S. Kasouit, P. Cabarrocas

Effect of Reduced Cu(InGa)(SeS), Thickness Using Three-Step H,Se/Ar/H,S Reaction of Cu-In-Ga

Y 1= 7 L o = Tol UL o] RSOOSR 301
K. Kim, H. Park, W. Kim, G. Hanket, W. Shafarman
Advancing Efficiency and SCAIE iN CPV AFTAYS ......cciiiiieiiiie ettt sttt st b e e e be b b sne 306

G. Kinsey, W. Bagienski, A. Nayak, M. Liu, R. Gordon, V. Garboushian
Comparison of Cell Performance of ZnS(O,0H)/CIGS Solar Cells With UV-Assisted MOCVD-

Zn0:B and Sputter-Deposited ZNO: Al WINAOW LAYETS ......cciiiieiiieisesiesiesie ettt sie et e s stestesaesseseesessessessens 312
T. Kobayashi, K. Yamauchi, T. Nakada
Structural Analysis of Longitudinal Si-C-N Precipitates in Multicrystalling Silicon............ccccocevivviiiinevciceccn 318

S. Kostner, A. Hdhnel, R. Mokso, H. Blumtritt, P. Werner

Electrical Characterization of Cu Composition Effects in CdS/CdTe Thin-Film Solar Cells With a
ZNTEICU BACK CONTACT ... .ecuiiiieie ettt sttt et st e et e s te et e s be e te e Ee et e sse e eeeteentesseesbeeneeteaneesaenrenns 324
J. Li, J. Duenow, D. Kuciauskas, A. Kanevce, R. Dhere, M. Young, D. Levi

Elimination of Artifacts in External Quantum Efficiency Measurements for Multijunction Solar Cells

0 o[ W U] 0T T o A =TT TSSO 329
J. Li, Y. Zhang

Indoor and Outdoor Comparison of CPV 111-V Multijunction Solar Cells...........cccccevieiiiieiiiiiieiice e 335
M. Liu, G. Kinsey, W. Bagienski, A. Nayak, V. Garboushian

Reflection Optimization for Alternative Thin-Film PhotOVOITAICS ..........ccociiiiiiiiiiicee e 340
J. Mann, J. Li, I. Repins, K. Ramanathan, S. Glynn, C. DeHart, R. Noufi

Metal Pillar Interconnection Topology for Bonded Two-Terminal Multijunction I11-V Solar Cells......................... 344

W. Mcmahon, C. Lin, J. Ward, J. Geisz, M. Wanlass, J. Carapella, W. Olavarria, M. Young, M. Steiner, R. France,
A. Kibbler, A Duda, J. Olson, E. Perl, D. Friedman, J. Bowers

New Insights in the Nanostructure and Defect States of Hydrogenated Amorphous Silicon Obtained

[0}V AN =1L oo OSSOSO 350
J. Melskens, A. Smets, M. Schouten, S. Eijt, H. Schut, M. Zeman

Nondestructive Defect Characterization of Saw-Damage-Etched Multicrystalline Silicon Wafers

Using Scanning EIectron ACOUSTIC IMICFOSCOPY .....veoueiueiaieiiatiriesteseeieiee ettt sttt besee e e e seesesbesbesbe e eseeseesesreseesnan 358
L. Meng, S. Rao, C. Bhatia, S. Steen, A. Street, J. Phang

Rear-Surface Passivation Technology for Crystalling Silicon Solar Cells: A Versatile Process for Mass

g 0o [UTox £ oo OSSPSR 363
Y. Gassenbauer, K. Ramspeck, B. Bethmann, K. Dressler, J. Moschner, M. Fiedler, E. Brouwer, R.Drdf3ler, N.
Lenck, F. Heyer, M. Feldhaus, A. Seidl, M. Miiller, A. Metz

Changes in the Economic Value of Photovoltaic Generation at High Penetration Levels: A Pilot Case

Y00} Vo) O 11 o] o T LSOO 369
A. Mills, R. Wiser

Designing Photonic Materials For Effective Bandgap Modification and Optical Concentration in

PROTOVOITAICS ... bbbt b bttt b bbbttt bbbttt 378
J. Munday, Y. Xu
Modeling the Effects of Na Incorporation on CIGS Solar Cells ..o 383

E. Mungan, X. Wang, M. Alam
Impacts of Post-Treatments on Cell Performance of CIGS Solar Cells With Zn-Compound Buffer

[T ST OO O TP RSP PRTPRRURTUPTPRPION 389
T. Nakada, T. Kobayashi, T. Kumazawa, H. Yamaguchi
Etching Paste For Innovative Solar Cell APPIICAIONS..........ccoiviiiieiiiie e 395

M. Nejati, W. Zhang, L. Huang



Changes in Cadmium Telluride Photovoltaic System Performance Due T0 SPectrum...........ccccoviirerenenienieeneeeenns 400
L. Nelson, M. Frichtl, A. Panchula

Electroluminescence and Photoluminescence Characterization of Multijunction Solar Cells.............ccccoceoneiiniens 406
H. Nesswetter, P. Lugli, A. Bett, C. Zimmerman
Accelerated Aging And Contact Degradation Of CIGS Solar CellS..........cccoviiiiiiiiieiiii e 412

T. ott, T. Walter, D. Hariskos, O. Kiowski, R. Schdffler

Modeling the Cost and Minimum Sustainable Price of Crystalline Silicon Photovoltaic Manufacturing
[T e O T (=T IR = L= S SURTR 419
D. Powell, M. Winkler, A. Goodrich, T. Buonassisi

Carrier Dynamics in Intermediate States of InAs/GaAs Quantum Dots Embedded in Photonic Cavity

IS 8 0 Tod LU =TT TSPV PP PR PRTPRTOPRPRPIO 427
T. Kita, T. Maeda, Y. Harada

Achieving Fill Factor Above 80% in Organic Solar Cells by Charged Interface..........ccccooviveviiieieiiiiiseeec e 433
B. Ray, M. Alam

Kesterite Successes, Ongoing Work, and Challenges: A Perspective From Vacuum Deposition ...........c.cccccoeevnennene 441

1 Repins, M. Romero, J. Li, S. Wei, D. Kuciauskas, C. Jiang, C. Beall, C. DeHart, J. Mann, W. Hsu, G. Teeter, A.
Goodrich, R. Noufi

Ultralight-Trapping Filters With Volume Reflection HOIOGrams............ccoiiiiiniiiieiiicie e 448
D. Zhang, J. Russo, M. Gordon, S. Vorndran, R. Kostuk

Investigation of Textured Back Reflectors With Periodic Honeycomb Patterns in Thin-Film Silicon

Solar Cells for Improved PhotovoltaiC PerfOrmanCe..........ccuiiiiiiiiiiiieeere e 453
H. Sai, K. Saito, M. Kondo
Quantification of Optical Deflection by Laser-Structured ZNO:AL ...t e 459

M. Berner, M. Sdmann, A. Garamoun, M. Schubert

The Effect of Cadmium Chloride Treatment on Close Spaced Sublimated Cadmium Telluride Thin

T LTS ] Fo T @] | OSSOSO 462
A. Abbas, G. West, J. Bowers, P. Isherwood, P. Kaminski, B. Maniscalco, P. Rowley, J. Walls, K. Barricklow, W.
Sampath, K. Barth

Impurity-Related Limitations of Next-Generation Industrial Silicon Solar Cells..............ccooiiiiiiiiinii 468
J. Schmidt, B. Lim, D. Walter, K. Bothe, S. Gatz, T. Dullweber, P. Altermatt

Multifunctional PECVD Layers: Dopant Source, Passivation, and OPLICS .........ccocoririierineieeese e 473
J. Seiffe, F. Pillath, D. Trogus, A. Brand, C. Savio, M. Hofmann, J. Rentsch

Life Cycle Water Usage in CATe PhOTOVOITAICS. .......c.oiviieiiiiiieite ettt sbe st sesnesnesne 479
P. Sinha, A. Meader, M. Wild-Scholten

Advances in Light Trapping for Hydrogenated Nanocrystalline Silicon Solar Cells.............ccccovvveiiviiiincriciieens 483
L. Sivec, B. Yan, G. Yue, J. Owens-Mawson, J. Yang, S. Guha

Thermal Study Of INVEITEr COMPONENTS........c.iiiiiiiieeeiee ettt ettt b e bbbt b e b e bt sbe st e e et ebeebesbenbeanen 491
N. Sorensen, E. Thomas, M. Quintana, S. Barkaszi, A. Rosenthal, Z. Zhang, S. Kurtz

Model-Based Method For Partially Shaded PV Modules Hot Spot SUPPIeSSION .........ccvieriireieeieere e 499
S. Spanoche, J. Stewart, S. Hawley, 1. Opris

Measuring IV Curves and Subcell Photocurrents in the Presence of Luminescent Coupling..........cocecevvvevineiinienns 506

M. Steiner, J. Geisz, T. Moriarty, R. France, W. McMahon, J. Olson, S. Kurtz, D. Friedman

Combined Optical and Electrical Design of Plasmonic Back Reflector for High-Efficiency Thin-Film

SHIICON SOIAE CRIIS ...t er bbb r e st bbbt 517
H. Tan, R. Santbergen, G. Yang, A. Smets, M. Zeman

Characterization of (AgCu)(InGa)Se, Absorber Layer Fabricated by a Selenization Process From

LAY =ec LI = Tot U T ] TPV P TR PPRRPSTN 523
Y. Tauchi, K. Kim, H. Park, W. Shafarman

The Effects of Device Geometry and TCO/Buffer Layers on Damp Heat Accelerated Lifetime Testing

OF CU(IN,GA)SE) SOIAE CEIIS.......oeieiiiiiieee ettt sttt e e e s e e b e e beste et e st et e s e e st ebeebesbesbesbeeeneereanens 528
C. Thompson, S. Hegedus, P. Carcia, R. McLean

Review of Progress Toward 20% Efficiency Flexible CIGS Solar Cells and Manufacturing Issues of

Y0 F= gl 1Y, o T [ 1= USSP 535
P. Reinhard, Adrian Chirila, P. Blosch, F. Pianezzi, S. Nishiwaki, S. Buecheler, A. Tiwari
LAY o] o T L= o] = Uil 01T USSR 544

K. Trautz, P. Jenkins, R. Walters, D. Scheiman, R. Hoheisel, R. Tatavarti, R. Chan, H. Miyamoto, J. Adams, V.
Elarde, J. Grimsley

System Performance Considerations For Low Concentration Linear-Focus Silicon-Based Photovoltaic

IIOTUIES ... r Rt e bRt Rt b b e bbbt E R et R et 551
R. Varieras, J. Wang, D. King
Low Surface Recombination Velocity by Low-Absorption Silicon Nitride on C-Si..........cocoiiiiiiiniiiiiieceeee 557

Y. Wan, K. McIntosh, A. Thomson, A. Cuevas



19.6% Cast Mono-MWT Solar Cells and 268 W MOGUIES............coveeviicriieee ettt ettt re e e eae e eaee e 564
W. Yin, X. Wang, F. Zhang, L. Zhang

Multiscale Modeling and Simulation for Optimizing Polymer Bulk Heterojunction Solar Cells..............cccooconienne 569
F. Wei, L. Liu, L. Liu, G. Li
Effect of GaAs Step Layer Thickness in INnGaAs/GaAsP Stepped Quantum-Well Solar Cell...........c.ccccooveviiviennnnnne. 579

Y. Wen, Y. Wang, K. Watanabe, M. Sugiyama, Y. Nakano
Supply-Chain Dynamics of Tellurium, Indium and Gallium Within the Context of PV Module

IMIANUTACTUFTNG COSES ...ttt ettt bt bbbt bt b e et e bt e b £ e bt bt b e b et e st e bt e bt b e et e b e et et e ane et 585
M. Woodhouse, A. Goodrich, R. Margolis, T. James, M. Lokanc, R. Eggert
Overirradiance (Cloud Enhancement) Events at High Latitudes...........cocooiiiieiiiiiinicie e 591

G. Yordanov, O. Midtgard, T. Saetre, H. Nielsen, L. Norum

Process Control of Reactive Sputter Deposition of AlO, and Improved Surface Passivation of

(01072 & L TR LIRS T1 L Too] o TSSOSO 598
X. Zhang, A. Cuevas, A. Thomson

Influence of the Ga Content on the Optical and Electrical Properties of Culn,,Ga,Se, Thin-Film

ST F= T O | SRS S PP 604
Z. Zhang, W. Witte, O. Kiowski, U. Lemmer, M. Powalla, H. Holscher

Author Index





