CONTENTS XVii
14.3.3 CdS/CdTe Intermixing 637
14.3.4 Back Contact 642
14.3.5 Solar Cell Characterization 644
14.3.6 Summary of CdTe-cell Status 650
14.4 CdTe Modules 651
14.5 The Future of CdTe-based Solar Cells 653
14.6 Acknowledgments 657
References 657
15 Dye-sensitized Solar Cells 663
Kohjiro Hara and Hironori Arakawa
15.1 Introduction to Dye-Sensitized Solar Cells (DSSC) 663
15.1.1 Background 663
15.1.2 Structure and Materials 664
15.1.3 Mechanism 670
15.1.4 Charge-transfer Kinetics 673
15.1.5 Characteristics 678
15.2 DSSC Fabrication (n = 8%) 678
15.2.1 Preparation of TiO, Colloid 678
15.2.2 Preparation of the TiO, Electrode 679
15.2.3 Dye Fixation onto the TiO, Film 680
15.2.4 Redox Electrolyte 681
15.2.5 Counter Electrode 681
15.2.6 Assembling the Cell and Cell Performance 681
15.3 New Developments 682
15.3.1 New Oxide Semiconductor Film Photoelectrodes 683
15.3.2 New Dye Photosensitizers 683
15.3.3 New Electrolytes 688
15.3.4 Quasi-solid-state and Solid-state DSSCs 689
15.4 Approach to Commercialization 691
15.4.1 Stability of the DSSC 691
15.4.2 Module Fabrication and Other Subjects for
Commercialization 694
15.5 Summary and Prospects 695
References 696
16 Measurement and Characterization of Solar Cells and Modules 701
Keith Emery
16.1 Introduction 701
16.2 Rating PV Performance 701
16.2.1 Standard Reporting Conditions 702
16.2.2 Alternative Peak Power Ratings 715
16.2.3 Energy-based Performance Rating Methods 716
16.2.4 Translation Equations to Reference Conditions 719
16.3 Current Versus Voltage Measurements 721
16.3.1 Measurement of Irradiance 721
16.3.2 Simulator-based /—V Measurements: Theory 722





