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1. Introduction

It is a pleasure to have been asked to deliver the
keynote address at this, the 21st Conference in this
series. In Australia, when a young persan reaches
21 years, a large party is heid to celebrate the
"coming of age”™. This age used to coincide with the
young person legally becoming an adult with rights
to vote and partake in other Australian customs, such
as going to the pub to order a beer. All this happens
much sooner nowadays. At the party to celebrate the
"coming of age”, a relative with the "gift of the gab”
would give a speech reminiscing about bouncing
young John or Mary on his or her knee, referring to
the milestones in the young person's life, and making
some mention of expectations for the future,

Given that this is also our 21st, | will follow a similar
format in my address. | will start by reviewing the
history of photovoltaic development, then outline the
future potential of the technology as | see it, and
explain why I think photovoltaics will fulfil this
potential.

2. Eady History [1.2.3]

Edmond Becquerel appears to have been the first to
demonstrate the photovoltaic effect [4,5]. Working in
his father's laboratory as a young nineteen-year-old,
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Figure 1: Diagram of apparatus described
by Becquerel (1839)

by the generation of internal voltages. They
investigated this anomaly more carefully using
samples as in Figure 2. Heated platinum contacts
were pushed into opposite ends of small cylinders of
vitreous selenium. The objective of one experiment
conducted by Adams and Day upen such specimens
was to see

“whether it would be possible to start a current in the
selenium merely by the action of light”
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photovoltaic devices. These devices were quite
large, approximately 30 cm? in area.
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Figure 2: Sample geometry used by Adams
and Day (1876) for the investigation of the
photoelectric effects in selenium.
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is used to give a grid contact to the illuminated
surface of the cell. This approach was subsequently
refined by sputtering metal on the outer surface and
removing a part of it so as "to form a grid of any
desired fineness". These developments seem to
have stimulated a great deal of activity in this area.
Grondahl [8] documents 38 publications dealing with
copper-cuprous oxide photovoltaic cells over the
period 1930-32.
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Figure 4: Early Grondahl-Geiger copper-
cuprous oxide photovoltaic cell (circa 1927).

This activity also seems to have reawakened interest
in selenium as a photovoltaic material. In particular, -
Bergman (9] reported improved selenium devices in ~ . SYDREY
1931. These proved superior to the copper-based
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The first silicon pn junction cell
(Russell Ohl, Bell Labs,1941)
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The first silicon pn junction cell
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The first efficient cells (1953/4)

Pearson, Chapin & Fuller
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Conventional space cell
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Violet cell (COMSAT 1972)
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Black cell (COMSAT 1974)
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Electricity from Photovoltaic Solar Cells
Flat-Plate Solar Array Project

10 Years of Progress

October 1985
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PERC solar cell invented (1983)

Passivated Emitter and Rear Cell
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M.A. Green et al., “Ultimate Performance Silicon Solar Cells”, Final Report, NERDDP Project 81/1264, Jan. 82 - Dec. 83 (dated Feb. 1984).
- M.A. Green, “High Efficiency Silicon Solar Cells”, Proposal in response to RFP RB-4-04033, SERI (now NREL), March 1984.
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PERC solar cell invented (1983)

Passivated Emitter and Rear Cell

First TOPCon solar cell reported (1983)
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ug-PESC cell (UNSW 1985)
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22% rear-junction cells (Stanford 1989)
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25% PERC/PERL cells (UNSW 1989/2008)
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25% rear-junct. IBC cells (SunPower 2014)
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24.7% bifacial heterojunction HJT (Panasonic 2012)

:
¢

<=Panasonic HIT

oD
<

BB UNSW

=)

- 0LOZ

- 0002

- 0661

- 0861

- 0L61

- 0961

- 0S61

ov6lL

i
o™~

o u o
o™~

% ‘Asuaioiy3g




25.6% rear-junct.HJT (Panasonic 2014)
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26.7% rear-junction HJT (Kaneka 2017)
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26.7% rear-juncti PV Technology Shares by Production
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What comes after PERC?

more $
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Supercharged tandem PERC?




What comes after PERC?
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What then? — the end for silicon?
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