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PHOTOVOLTAIC MARKET SEGMENTS

Global market by segments

Grid-connected
houses &

Stand-alone business 42%

in developing
Countries-12%

Solar Cell: Design Calculation Silicon Cells

> Single-Crystalline Silicon: presents a completely.
ordered structure, whose uniform behavior turns
it optimal semiconductor, but of onerous
manufacture. Easily reconocible by his dark and
metallic bluish monochrome.

Source:
http://jas2.eng.buffalo.edu/applets/education/pnapp/solarcell/index.haaml




Amorphous Silicon Cells

> They differ from the other crystalline structures

presenting a high degree of disorder in the structure of
the atoms. They contain a great number of structural

defects and connections.

Presenting a spectral response with displacement to the
blue, are very efficient under artificial illumination (mainly:

under fluorescent lamps).
The efficiency - in this case — is superior to the

crystalline silicon. Amorphous silicon cells have a

simpler manufacturing process than crystalline cells, and,

therefore, a lower cost.

Equationi and characteristics off the solar panel

LV
I=1, J{e" 71}

: pannel current.
: panel voltage.
: photogenerated current.
;: reverse saturation current.
: electron charge.
: Boltzman constant.
T: semiconductor temperature.

Efficiency of Photovoltaic Cells
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Thin film photovoltaic cells

> Thin filmi cells use Copper Indium
Diselenide, Cadmium Telluride (CdTe), and
Gallium Arsenide as thin film materials,
typically a few um or less in thickness,
directly’ deposited on glass, stainless steel,
ceramic or other compatible substrate
materials.

> Thin film technology uses less materiall per
square areal of the cell, hence, is less
expensive per watt of- power generated.

Efficiency of Photovoltaic Cells

Silicon cells Eff. Area Voc Jsc  FF % Test Descrip
cm2 Fill Center tion
Fact

Si (crystalline) 4.00 0.706 82-8 Sandi UNSW
5 (da) a PERL7

(3/99)
Si (multicrystalline)  19-8+0-5 1.09(ap) 0.654 Y Sandi  UNSW/

a Eurosolare-
(2/98)

Si (thin film transfer) 16-6 4.017 0.645 J § FhG-  University of
+0.4 (ap) ISE(7/ Stuttgart
01)
(45 [*m
thick)8
Source: Martin A. Green e.a.-Progress in Photovoltics Research and Applications 2003-11
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Cellltypes global production

Thin Film Si
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Amorphus Si
7.4% Single-cristalline Si

‘\ 27.0%




Multicrystalline ingot factory

Deutshe Solar

Top cell producers; in 2002 and 2003
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Rest of Asia )
& india 32.4 MW/ 4.5 %
260 MW/3.5% (21.8 MW /3.9 %) Europe 72

(24.4 MW/ 4.4 %

) Japan
365.4 MW [ 48.7 %
(247.2 MW 1 44.2 %)

202.3 MW /27.0 %
(140.9 MW [ 25.2 %)

Cell production
shares per

continent in 2003
usa Cs
96.3 MW /12,8 %
(115.6 MW/ 20.7 %

) Australia
262 MW /3.5 %
(9.7 MW /1.7 %)
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Cell production shares in 2003
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Forecast fields of PV applications
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DC/DC Converters for simple

applications

DC/DC Converters for simple applications
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Simple charges directly connected
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DC motor water pump connected to a photovoltaic modujge

Lighting with photosolar energy in a night clas for
adult alphabetisation in Karcha Bahlut-Paraguay

Stan-alone plants for local consumers




