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The Grand History and Future of Silicon Solar Cells
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The first silicon pn junction cell 
(Russell Ohl, Bell Labs,1941) 
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The first efficient cells (1953/4) 

Pearson, Chapin & Fuller
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The first efficient cells (1953/4) 

Pearson, Chapin & Fuller

Vanguard I (1958)

Telstar I (1962)
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Conventional space cell
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Violet cell (COMSAT 1972)
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Black cell (COMSAT 1974)

Al Back Surface Field (Al BSF)



1976



1983: First 18% Si cell

UNSW MINP



1983: First 18% Si cell

UNSW MINP



PERC solar cell invented (1983)
Passivated Emitter and Rear Cell



PERC solar cell invented (1983)
Passivated Emitter and Rear Cell

First TOPCon solar cell reported (1983)

First 
TOPCon
(UNSW)

n+ poly-Si

p-Si

oxide
n+-Si
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First 20% cell
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μg-PESC cell (UNSW 1985)
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First 20% cell

UNSW

22% rear-junction cells (Stanford 1989)
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25% PERC/PERL cells (UNSW 1989/2008)



25% rear-junct. IBC cells (SunPower 2014)



24.7% bifacial heterojunction HJT (Panasonic 2012)



25.6% rear-junct.HJT (Panasonic 2014)



26.7% rear-junction HJT (Kaneka 2017)

p-type

n-type
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p-type

n-type



What comes after PERC?

more 
sophisticated 
“active” AR coat?

Supercharged tandem PERC?



Free choice or Si

25% UNSW
PERC

41%?

What comes after PERC?



Si - 3 cell tandem

4-6 cell thin-film tandem

What then? – the end for silicon?


