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“Submerged” progress
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German grid : May 2012

Actual production

DE 30GW wind; 25GW PV 5/12 Peak demand 68GW (30% solar)
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Source: Prof. Dr. Bruno Burger, Fraunhofer ISE

Conventional = 100 MW Data: EEX Transparency Platform, www.transparency.eex.com
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The beginning

thin
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blackened box

Figure 1: Diagram of apparatus described ,
by Becquerel (1839)
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The first solid-state cell
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Figure 2: Sample geometry used by Adams

Figure 1: Diagram and Day (1876) for the investigation of the
by Becquerel (1839) photoelectric effects in selenium.
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The first thin films

Se layer
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ion of the

Figure 3: Thin film selenium cell
demonstrated by Fritts in 1883.




The first PV visionary
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"the current, If not wanted immediately, can either be
"stored" where produced, in storage batteries ... or
transmitted ... to a distance, and there used, or stored



Cuprous oxide cells

i :
E;guézc;uere Figure 4: Early Grondahl-Geiger copper-

cuprous oxide photovoltaic cell (circa 1927).
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Cuprous oxide cells

“spitting on a penny”

i :
E;guézc;uere Figure 4: Early Grondahl-Geiger copper-

cuprous oxide photovoltaic cell (circa 1927).
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The 1930s
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Figure 5: Structure of the most efficient
photovoltaic devices developed during the

Fig :
b;( ' 1930's.
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The Theory of Electrowic Sema-Conductors.
By A. H. WiLson, Emmanuel College, Cambridge.

(Communicated by P. A. M. Dirac, F.R.8.—Received June 18, 1931.)

Source: Proceedings of the Royal Society of London. Series A, Containing Papers of a
Mathematical and Physical Character, Vol. 133, No. 822 (Oct. 1, 1931), pp. 458-491
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The first silicon pn junction cell
(Russell Ohl, 1941)
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The first silicon pn junction cell
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he first silicon pn junction cells
Russell Ohl, 1941 & 1951)
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MURRAY HILL, N. J., April
- |25—A solar battery, the first of

jamounts of the sun's radiation|
. |directly and efficiently into elec-
tricity, has been constructed here
\ |by the Bell Telephone Labora-
tories.

The new device is a simple-
looking apparatus made of strips
of silicon, a principal ingredient
of common sand. It may mark|
the beginning of a new era, lead-|
ing eventually to the realization
of one of mankind’s most cher-
ished dreams—the harnessing of
'the almost limitless energy of the
sun for the uses of civilization.

The sun pours out daily more
(than a quadrillion (1,000,000,000,-
1000,000) kilowatt hours of ener-
gy, greater than the energy con-
tent of all the reserves of coal,
oil, natural gas and uranium in
the earth's crust,

With this modern version of
Apollo’s chariot, the Bell scien-
'tists have harnessed enough of
the sun’s rays to power the trans-
mission of voices over telephone
wires. Beams of sunlight have
also provided electricity for a
transistor in a radio transmitter,
whxch carried both speech and
‘music.

The Bell scientists reporfed

Special to The New York Times.

they had achieved an efficiency

|o! 6 per cent in converting sun-

light directly into electricity.
This, they asserted, compares fa-
vorably with the emc\ency of
steam and gasoline engmes, in
contrast with other photoelectiic
devices, which have a rating of
no more than 1 per cent,

With improved techniques the
efficiency may be expected to be
I:ncreased substantially, they add-
ed. They observed that nothing
is consumed or destroyed in the
energy conversion process and
there are no moving parts, so
the solar battery “should theo-
retically last indefinitely.”

The experimental solar battery
uses strips of wafer-thin silicon
about the size of common razor
blades. These strips are extreme-
ly sensitive to light, They can
be linked together electrically
and can deliver power from the
sun at the rate of 50 watts a
square yard of surface.

The atomic battery recently
announced by the Radio Corpora-
tion of America delivers one-mil-
lionth of a watt, The new Bell
solar battery thus delivers 50,
000,000 times the power of the
R.C.A. atomic battery.

Silicon is = semiconductor,

Continued on Page 11, Column 4
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Conventional space cell
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Re-cap: pn junction theory

Transition
| region

P=pPp0 > NA
n=nno> Np

P=P no » nj2/Np

distance, x

Photovoltaics - Electricity from Sunlight




cap: pn junction theory

Re

=

Photovoltaics - Electricity from Sunlight

UNSW




cap: pn junction theory

Re

=

Photovoltaics - Electricity from Sunlight

UNSW




Surface where recombination can occur
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