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Photovoltaics: Principles, Materials, and a Novel 
Approach Using Surface Acoustic Waves 
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Semiconductors: pure silicon 
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Doping Si with B and P 
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p-n junction Band structure 
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Dark current, open-circuit voltage, fill factor 
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Shockley–Queisser limit on max efficiency 
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Typical crystalline Si solar cell 
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Novel HIT design by Sanyo 
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Amorphous thin-film Si solar cells 
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GaAs – direct band gap semiconductor 
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GaAs – highest energy conversion efficiency 

8$.F1-de@.%K'."`*92"%-1123"";"y="&0$."
h1="*.7"^GP"y="'."2@?2&(*&-5"H('="
\*@0@$2"($,0/6"<[$e=-F-.A5";M&0"U@('"/#"
X'.H-(-.%-"<\*(%-1'.*5";MMPA5"4G"moNG"

6@1Kde@.%K'."`*92"%-112"<7'@?1-"*.7"
&($41-A"*%0$-,-"&0-"0$F0-2&"-g%$-.%E"
@4"&'"m;Gmu"$."%'.%-.&(*&-7"1$F0&G"

`*92"2'1*("%-112"*(-"-W&(-=-1E"-W4-.2$,-"*.7"*(-"@2-7"*1='2&"
-W%1@2$,-1E"$."24*%-5"I0-(-"I-$F0&"$2"&0-"4($=*(E"%'.2$7-(*K'.G"



!]"#$%&'(")*+',-.+'" /0'&','1&*$%23"/($.%$41-25"6*&-($*125"*.7"89:"

CdTe – direct band gap, thin film 
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New approach to PV using surface acoustic 
waves in piezoelectric semiconductors 
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