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The challenge is how to increase the efficiency of thin film silicon in a cost effective way.
The concept of “micromorph” has a potential role to enhance the efficiency without
increasing the production cost considerably.

mong potential new sources of
Aenergy the “Sun’ is ocutstanding.

sunlight is abundant, widely dis-
fributed and universally appreciated. Of
various energy forms, electricty is highly
prized for its general utility. Thus the direct
conversion of sunlight to elactricity is likely
o e a prime method of the future assum-
ing that practical economic means of direct
conversion can be developsd.

Photowoltaic conversion s a strong
candidate for this. It is well known that
only 0.1% of the sclar enargy inddent on
the earth’s surface is enough to mest the
present cemand of the world, if put into us-
able form. The growing world demand for
alectrical energy will e accompanied by a
gecgraphical shift since the largest growth
rate of this energy expanditure will be situ-
ated in the developing nations.

Due to elevated prices of solar grade
silicon, the PV industry intreduced several
different cell technologies based on differ-
ant matefials and thin film technologiss.
The existing PV yield prediction tcols have
been created for single and multi-crystalline
silicon cells. They are quite accurate and are
backed by extensive monitoring. The re-
cently infroeduced thin-film matenals show
significant different properties in terms of
spectral response, weak light performance,
temperature coefficients, flat incidence ab-
sorption, and degradation and regenera-
tion effects.

It is seen that the only major disadvan-
tage of the thin solar module is its lower
afficiency compared to the crystalline sili-
con. But there are soluticns aimed at im-
proving the absorption of sunlight by the
film, which in turn will help to overcome
these limitations. Hence the development
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of loww-cost and high effidient thin film solar
maodules is not very far from the reality and
which will have the potential to replace the
traditional sclar cells that we use now.

The main concern of thin film solar
modules is aout its breakage and now the
technology has been developed to have
a non-breakable flexible material as the
substrate and encapsulate. Thin film solar
modules have a very resilient construction,
and they perform well in different weather
conditicns.

The potential of the thin solar panel
film is excellent. The manufacturing volume
of the thin film solar matsrials is growing
steadily and fast, and it is expected 1o con-
tinue its rapid groswth. Furthermore, thin-
filrn cells are alreadly being actively installed
around the world, and this trend is lkely to
continue.

But still the photovoltaic market has to
balance between creating efficient and yet
cost effective solar cells. Even though the
future is likely to see the thin solar panel
film become the markets leader, the tradi-
tional crystalline silicon cells are likely to rule
the market for at least a few more years,
since they are still mone efficient than thin
film sclar materials.

There are mainly three differsnt thin
film technologies to date which is avall-
able commercially, Copper Indium Gallium
Selenide (C1GS5), Cadmium Telluride (CdTe)
and Amorphous Silicon {a-5i). Out of thess
three technologiss, the first two technolo-
gies have the clear advantages over a-5i be-
cause of its higher conversion effidencies.
But the materials scarcity and the toxicity
made them less favorites in leng term appli-
caticns. It is thin film silicon, which is going
to rule the market in coming years.

The term thin-film silicon typically re-
fers o silicon-based PV devices other than
multicrystalline silicon cells and single-crys-
talline silicon c2lls (where the silicon layer is
thicker than 200 micrometers). These films
have high abscrption of light and may re-
guire cell thicknessas of cnly a few microm-
eters or less.

Mow the challenge is how to increass
the efficency of thin film silicon in a cost ef-
fective way. The concept of “micromorph®
has a potential nole to enhance the efficien-
oy without increasing the preduction cost
considerally.

In India the l2ad in technology devel-
opment has been taken up by Bangalors
based Hind High Vaouum Company P
Ltd (HHY) who has commercialzed the
amorphous silicon technology based on
single junction cells with a stabilized effi-
ciency of better than £.5%. The production
lime includes all necessary machineries like
FECWD, Sputtering, Laser scribing systems,
glass cleaning maching, 5Sun simulators,
Junction Box fixing station etc. The sub-
strate size is 1016 mm x 1016 mm.

HHY'S turnkey lines open up a new
chapter in the econcmics of a-51 thin film
modules production. With the capital ex-
penditure for setting up a thin film line at
arocund $1.2 /watt | the return on invest-
ments are very atfractive even at a low ca-
padty of 10 MW | offering scope for very
agqressive pricing . This can maks a-5i thin
filrn maodules highly competitive vis-a3-vis
other technologies like c-5i and other thin
film technologies etc. The benefit will e
more pronounced at higher capacities as
sconomies of scale also would add to the
atfractiveness of the investrment.

To enhance the efficiency of thin film
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