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Outline –Lecture I

1. Recent developments
2. Early PV history

3. The first pn-junction
4. Conventional space cells
5. Key pointers pn junctions

6. Enter the modern era
-Questions-
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Annual capacity increase

Sources: EPVIA, IAEA, GWEA
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2003
Ultimate potential?

50.7 Terawatt
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“Submerged” progress

25% 
World’s 
energy

1% World’s 
electricity

Wind

PV

Nuclear

1

10

100

1000

10000

100000

2000 2010 2020 2030 2040 2050

In
st

al
le

d 
ca

pa
ci

ty
, G

W
   

   

WBGU Scenario
1% milestone
Projected Wind
Actual
WBGU PV
Projected
Actual PV
1% milestone PV
WBGU Nuclear
Actual Nuclear



Photovoltaics - Electricity from Sunlight UNSW

Actual production
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Legend: Conventional > 100 MW Wind Solar
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The beginning 
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The first solid-state cell
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The first thin films 
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The first PV visionary 
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Cuprous oxide cells
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Cuprous oxide cells

“spitting on a penny”
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The 1930s
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The 1930s
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The 1930s

Schottky diode
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The first silicon pn junction cell 
(Russell Ohl, 1941) 



Photovoltaics - Electricity from Sunlight UNSW

The first silicon pn junction cell 
(Russell Ohl, 1941) 



Photovoltaics - Electricity from Sunlight UNSW

The first silicon pn junction cell 
(Russell Ohl, 1941) 



Photovoltaics - Electricity from Sunlight UNSW

The first silicon pn junction cell 
(Russell Ohl, 1941) 

William Shockley
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The first silicon pn junction cells 
(Russell Ohl, 1941 & 1951) 
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The first efficient cells (1953/4) 
Pearson, Chapin & Fuller
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The first efficient cells (1953/4) 
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The first efficient cells (1953/4) 
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Conventional space cell

Vanguard I (1958)
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Re-cap: pn junction theory
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Re-cap: pn junction theory

“Superposition”
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Conventional space cell
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Conventional space cell
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“Violet” cell (1972)
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1. Light top diffusion (no dead layer)
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“Violet” cell (1972)
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1. Light top diffusion (no dead layer)
2. Photolithographically defined top contacts
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“Violet” cell (1972)
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“Violet” cell (1972)
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“Violet” cell (1972)
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1. Light top diffusion (no dead layer)
2. Photolithographically defined top contacts

3. Rear Al BSF (back surface field)
4. Higher index AR coating

5. Higher doped substrate (2 ohm_cm)
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“Black” cell (1974)
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“Black” cell (1974)
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