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http://en.wikipedia.org/wiki/solar-energy



S y95 Johw o Sos

PHOTOVOLTAIC CELL

A location that can accept an electron
Free electron

. : @ Proton
window riront contact @ Tightly-held electron

| —n-type

........... n-layer

p -n junction

=

“Pn junction

back contact—" ~ P-type

p-n junction
p-layer

—_—

[E—



o= Junecior (0-n ciocls)

R O
depletio&iayer
i .
&5 -— Og
V<0 [, o + 9 o A V>0 V()
g 0%

Reverse bhias Forward bias

A p-n junction is a junction formed by combining p-type and n-type
semiconductors together in very close contact.

In p-n junction, the current is only allowed to flow along one direction
from p-type to n-type materials.
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Solar Cells
_ight-emitting Diodes

Diode Lasers

Photodetectors

Transistors

A p-n junction is the basic device component for many
functional electronic devices listed above.
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1839 - French physicist Alexandre-Edmond Becquerel first recognized the
photovoltaic effect.(different AgCl coated electrode in acid solution illuminated

by different light)

1894 - first solar cell built, by Charles Fritts, coated semiconductor selenium with
an extremely thin layer of gold to form the junctions.

1954 - Bell Laboratories, expetimenting with semiconductors, accidentally found
that silicon doped with certain impurities was very sensitive to light. Daryl
Chapin, Calvin Fuller and Gerald Pearson, invented the first practical device for
converting sunlight into useful electrical power. Resulted in the production of the
first practical solar cells with a sunlight energy conversion efficiency of around

6%.

1958 - First spacecraft to use solar panels was US satellite Vanguard 1

http://en.wikipedia.org/wiki/Solar_cell
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89.6% of 2007 Production
45.2% Single Crystal Si
42.2% Multi-crystal Si

Limit efficiency 31%
Single crystal silicon - 16-19%
efficiency

= Multi-crystal silicon - 14-15%
efficiency

= Best efficiency by SunPower Inc 22%
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CdTe 4.7% & CIGS 0.5% of 2007 Production

New materials and processes to improve efficiency
and reduce cost.

Thin film cells use about 1% of the expensive
semiconductors compared to First Generation cells.

CdTe — 8 — 11% efficiency (18% demonstrated)
CIGS — 7-11% efficiency (20% demonstrated)
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Tnnspannt conductor (anodo)

ZnO transparent oxide

Cds buffer layer (or Indium Sulfide

(InS)

CIGS (absorber)

Mo contact layer i i

Gl ass Glass substrate

Fig. 11. Cross section for copper indium gallium di-selenide.
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TEM cross section of a Cu(InGa)Seg solar cell Schematic cross section of a typical Cu(InGa)Se; solar cell
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Band offsets

uln, Ga,Se
CulnS,Se, Cds
ove
/

-0.32 eV . 06V

1.68 eV _04M

1.5eV
1.3 eV

Turcu et.al. APA 73, p. 769

Schmid et.al. SEM 41/42, p. 281
Klein et.al. APL 70(19), p. 1299
Minemoto et .al. JAP 89(12), p. 8327
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Prog. Photovolt: Res. Appl. 2012; 20:526-533
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Prog. Photovolt: Res. Appl. 2013: 21:82-87
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,o0lar architecture
is not about fashion,

it is about survival*
Sir Norman Foster
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