
Contents

Preface v

Chapter1
SOLAR ENERGY AND ENERGY NEEDS 1

1.1Sunlight 2

1.2UnitedStatesEnergyRequirements 5
1.3U.S.NationalPhotovoltaicProgram 8

1.4EconomicandSocialImplications 11
1.5Less-DevelopedCountries 13
1.6Summary 15

References 16

Chapter2
BASIC PRINCIPLES 19

2.1CrystallineSolids 19
2.2BandTheory 22
2.3pnJunctions 28

2.4Metal-SemiconductorJunctions 36
2.5Heterojunctions 39

vii



2.6IdealizedpnJunctionSolarCell 42
2.7PracticalAnalysis 47
2.8Summary 50

References 51

Chapter3
ESTABLISHED TECHNOLOGIES 53

3.1Single
orSemicrystalSiCells 54

3.1.1SiIngotandWaferProduction 54
3.1.2JunctionFormation 61
3.1.3ContactsandAntireflectionCoatings 64
3.1.4SiCellsforHigh-orLow-levelIllumination 68
3.1.5Prognosis 71

3.2Single-crystalGaAs Cells 72
3.2.1BulkGaAs Technology 73

3.2.2EpitaxialGrowthofGaAs andAlxGa1-xASfor
SolarCellMaterial 76

3.2.3CellFabrication 82
3.2.4PrognosisforSingle-crystalGaAs Solar

Cells 85

3.3CdS/Cu2S Cells 85
3.3.1Fabrication 86
3.3.2PerformanceLimitations 89
3.3.3Prognosis 90

3.4Summary 90
92

Chapter4
RESEARCH DIRECTIONS 95

4.1NonconventionalSilicon 96
4.1.1EFG andRibbon-to-RibbonSilicon 97
4.1.2Web-DendriteSilicon 100
4.1.3Silicon-on-Ceramic 102
4.1.4Silicon-on-Silicon 104
4.1.5CrystallineSiSheeton Grooved

AmorphousSubstrates 106



4.2Amorphous Si-HAlloyCells 107
4.2.1BasicPropertiesofPure and Hydrogenateda-Si 109
4.2.2Fabricationand Propertiesof SolarCellsof

Hydrogenateda-Si 113
4.3PolycrystallineThinIII-VThin FilmCell 116

4.3.1GrainBoundaryEffectsin GaAs Films 119
4.3.2PolycrystallineGaAs SchottkyBarrierand

MOS CellPerformance 125
4.3.3GaAs/AlAs Thin Filmpn Heterojunctions 129
4.3.4CdS/InP andITO/InP Thin Film Cells 131
4.3.5LiquidJunctionSolarCells 133

4.4OtherMaterialsand Concepts 135
4.4.1AlternativeSemiconductorMaterials 136
4.4.2OrganicFilm SolarCells 138
4.4.3PhotoelectrolyticHydrogen Generation 139
4.4.4PyroelectricGeneration 142

4.5Summary 145
References 146

Chapter5
BEYOND THE CELL 149

5.1Flat-PlateModules 150
5.1.1MaterialsforFlat-PlateModules 151
5.1.2ElectricalAssemblyof Modules 154
5.1.3Weatherabilityand Soilingof Flat-PlateArrays 155
5.1.4Paneland ArraySupportStructures 157

5.2ConcentratorModules 160
5.2.1Principlesof Direct(Optical)Concentrators 160
5.2.2IndirectConcentrators 163
5.2.3Materialsand Constructionof PracticalOptical

Concentrators 167
5.3Storageand Power Conditioning 173

5.3.1Storage 173
5.3.2DC to DC and DC to AC Conversion 174

5.4EnduranceTesting,Standardsand Certification 177
5.5CostImpactof BOS Elements 181

References 183



Chapter6
ECONOMIC AND SOCIAL CONSIDERATIONS 185

6.1StandardEconomicAnalyses 186
6.2HybridandNonresidentialSystems 193

6.3SocialandEnvironmentalImpact 197
6.4SolarEnergyandInflation 201

References 203

BIBLIOGRAPHY 205

INDEX 207


	page1
	page2
	page3
	page4

