
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-2219-1 
 

8th International Conference on 
Materials for Advanced 
Technologies (ICMAT 2015) 
 

Singapore 
28 June - 3 July 2015 

 

Editors: 
 
Arief Suriadi Budiman 
Andrew Tay 
Alexander Caldwell 
 

Armin Aberle 
Reinhold Dauskardt 

Procedia Engineering Volume 139 

Symposium C – Solar PV (Photovoltaics) 
Materials, Manufacturing and Reliability 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

ANALYSIS OF MICROSTRUCTURE AND SURFACE MORPHOLOGY OF SPUTTER 
DEPOSITED MOLYBDENUM BACK CONTACTS FOR CIGS SOLAR CELLS ....................................................... 1

Weimin Li, Xia Yan, Armin G. Aberle, Selvaraj Venkataraj 
 

BACKSHEET DEGRADATION UNDER SALT DAMP HEAT ENVIRONMENTS - ENABLING 
NOVEL AND INNOVATIVE SOLAR PHOTOVOLTAIC SYSTEMS DESIGN FOR TROPICAL 
REGIONS AND SEA CLOSE AREAS................................................................................................................................ 7

Gregoria Illya, Vincent Handara, Luo Yujing, Ranjana Shivakumar, Arief Suriadi Budiman 
 

BISMUTH FERRITE ENHANCED ZNO SOLID STATE DYE-SENSITISED SOLAR CELL ................................. 15
Leonard Loh, Joe Briscoe, Steve Dunn 

 

CENTER FOR SOLAR PHOTOVOLTAICS (CPV) AT SURYA UNIVERSITY: NOVEL AND 
INNOVATIVE SOLAR PHOTOVOLTAICS SYSTEM DESIGNS FOR TROPICAL AND NEAR-
OCEAN REGIONS (AN OVERVIEW AND RESEARCH DIRECTIONS) .................................................................. 22

Vincent A. Handara, Gregoria Illya, Sasi. K. Tippabhotla, Ranjana Shivakumar, Arief S. Budiman 
 

CRITICAL TEMPERATURE SHIFT FOR STRESS INDUCED VOIDING IN ADVANCED CU 
INTERCONNECTS FOR 32 NM AND BEYOND ........................................................................................................... 32

Rao Morusupalli, R. Rao, Tae-Kyu Lee, Yu-Lin Shen, M. Kunz, N. Tamura, A. S. Budiman 
 

EVOLUTION OF REQUIREMENTS FOR SOLAR GRADE SILICON ...................................................................... 41
Mikhail Reznichenko 

 

FRACTURE MECHANICS AND TESTING OF INTERFACE ADHESION STRENGTH IN 
MULTILAYERED STRUCTURES – APPLICATION IN ADVANCED SOLAR PV MATERIALS 
AND TECHNOLOGY......................................................................................................................................................... 47

Ranjana Shivakumar, Sasi Kumar Tippabhotla, Vincent Adhi Handara, Gregoria Illya, Andrew A. O. Tay, 
Fernando Novoa, Reinhold H. Dauskardt, Arief Suriadi Budiman 

 

HIGH QUALITY HYDROGENATED AMORPHOUS SILICON THIN FILMS WITH ENHANCED 
GROWTH RATES FOR SURFACE PASSIVATION IN AN AL2O3 BASED ICP REACTOR .................................. 56

J. W. M. Lim, C. S. Chan, L. Xu, T. M. Ong, S. Y. Huang, D. Y. Wei, Y. N. Guo, S. Xu 
 

INFLUENCE OF BATH TEMPERATURE ON CBD-CDS THIN FILMS ................................................................... 64
W. G. C. Kumarage, L. B. D. R. P. Wijesundara, V. A. Seneviratne, C. P. Jayalath, B. S. Dassanayake 

 

INVESTIGATION OF THE EFFECTS OF LI+-DOPING ON THE PHOTOVOLTAIC 
PERFORMANCE OF SNO2-BASED QUASI-SOLID-STATE DYE-SENSITIZED SOLAR CELLS ........................ 69

W. M. N. M. B. Wanninayake, K. Premaratne, R. M. G. Rajapakse 
 

LOW STRESS ENCAPSULANTS? INFLUENCE OF ENCAPSULATION MATERIALS ON 
STRESS AND FRACTURE OF THIN SILICON SOLAR CELLS AS REVEALED BY 
SYNCHROTRON X-RAY SUBMICRON DIFFRACTION............................................................................................ 76

Karthic Narayanan Rengarajan, Ihor Radchenko, Gregoria Illya, Vincent Handara, Martin Kunz, Nobumichi 
Tamura, Arief Suriadi Budiman 

 

NOVEL QUASI-SOLID-STATE ELECTROLYTE BASED ON γ-BUTYROLACTONE AND 
TETRAPROPYLAMMONIUM IODIDE FOR DYE-SENSITIZED SOLAR CELLS USING FUMED 
SILICA AS THE GELLING AGENT ............................................................................................................................... 87

A. M. C. Senevirathne, V. A. Seneviratne, O. A. Ileperuma, H. M. N. Bandara, R. M. G. Rajapakse 
 

NUMERICAL STUDY OF SOLDER BOND FAILURE IN PHOTOVOLTAIC MODULES ..................................... 93
Y.-L. Shen 

 

ON THE MECHANICAL STRESSES OF CU THROUGH-SILICON VIA (TSV) SAMPLES 
FABRICATED BY SK HYNIX VS. SEMATECH – ENABLING ROBUST AND RELIABLE 3-D 
INTERCONNECT/INTEGRATED CIRCUIT (IC) TECHNOLOGY ......................................................................... 101

Tian Tian, R. Morusupalli, H. Shin, H.-Y. Son, K.-Y. Byun, Y.-C. Joo, R. Caramto, L. Smith, Y-L. Shen, M. Kunz, N. 
Tamura, A. S. Budiman 

 

RELATIONSHIP BETWEEN SURFACE CRACKS AND DISTRIBUTION OF CRYSTALLINE 
SILICON GRAINS IN RF-SPUTTERED ß-FESI2 FILMS ........................................................................................... 112

T. Uematsu, K. Nakamura 
 

SURFACE ENGINEERING OF PBS COLLOIDAL QUANTUM DOTS USING ATOMIC 
PASSIVATION FOR PHOTOVOLTAIC APPLICATIONS ........................................................................................ 117

Mohammad Mahdi Tavakoli 
 

SYNCHROTRON X-RAY MICRO-DIFFRACTION – PROBING STRESS STATE IN 
ENCAPSULATED THIN SILICON SOLAR CELLS ................................................................................................... 123

Sasi Kumar Tippabhotla, Ihor Radchenko, Karthic Narayanan Rengarajan, Gregoria Illya, Vincent Handara, 
Martin Kunz, Nobumichi Tamura, Arief Suriadi Budiman 

 



TEXTURED AZO FOR THIN-FILM SI SOLAR CELLS: TOWARDS UNDERSTANDING THE 
EFFECT OF AZO FILM THICKNESS ON THE SURFACE TEXTURING PROPERTIES ................................... 134

Xia Yan, Weimin Li, Armin G. Aberle, Selvaraj Venkataraj 
 

THE EFFECTS OF MOLECULAR WEIGHT OF A NEW HOLE TRANSPORTING POLYMER 
ON THE ORGANIC SOLAR CELLS PERFORMANCE ............................................................................................. 140

Li Xianqiang, Li Jun, Wang Hong, Wu Dan, Tang Xiaohong 
 

ULTRA-LOW REFLECTIVE SILICON SURFACES FOR PHOTOVOLTAIC APPLICATIONS ........................ 147
J. W. M. Lim, S. Y. Huang, C. S. Chan, S. Xu, D. Y. Wei, Y. N. Guo, L. Xu, K. Ostrikov 

 

USING RELIABILITY MODELING AND ACCELERATED LIFE TESTING TO FORMULATE A 
COST MODEL OF PHOTOVOLTAIC SYSTEMS WITH DIFFERENT ARCHITECTURES ............................... 155

Wendel (Sander) Caldwell, T. Paul Parker, Charlie Hasselbrink 
 

Author Index 


