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esearchers at NJIT Apollo Solar Energy, Inc. recently
awarded NJIT a three-year, $1.5 million grant to
establish a solar research center. The new center will
focus on improving the applications of cadmium
telluride CdTe semiconductor materials for use in

I thin-film solar cells.
arrays using thin-film technology have already proven to reduce
per watt to one-third of the cost of conventional systems.Through
improvement of the production process, cost and quality can rise
solar power a legitimate contender for much more than the small
ige of global need that is now projected for photovoltaics.
D Solar Energy, Inc., based in Chengdu, the People’s Republic
a, mines and refines tellurium (Te) and high-purity tellurium
setals for specific segments of the global electronic materials
Thanks to the Apollo connection, NJIT will be working with a
.gher grade of pure tellurium.
quality of the tellurium is key to our project,” said Jingong

i.D., assistant director of the new center. Dr. Pan received
orate in electrical engineering from NJIT and teaches in the

.1 engineering department.
ecently brought a sample of Apollo’s tellurium to the Colorado
)f Mines for testing,” he said. “The scientists said that this was
Lest-purity metal they had ever seen with a purity rate of 20

percent.” Tellurium produced in the US. typically has a purity rate of
less than 0.1 percent.

For a long time, the electronic properties of cadmium telluride
(CdTe) polycrystalline thin film used in cadmium selenium (CdS) and
CdTe solar panels have been by far, the most cost-effective commercial
photovoltaic products, said Kenneth Chin, Ph. D, professor of physics
at NuT and executive director of the new center. Dr. Chin has an
expertise in device design that dates back to his dissertation work.

“Unlike traditional semiconductor materials, such as silicon used
in microelectronics, which are doped with a single type of shallow
dopants, CdTe thin film offers multiple, non-shallow, multi-level, and
multi-configuration dppants. That’s why we think we’ll have a much
better chance of producing a much better product,” he said.

To better understand this complicated material system, Dr. Chin
has developed a new approach. An upcoming issue of the Journal of
Electronic Materials will have more information about Dr. Chin’s
approach. It will include an approximate graphic method for the
estimation of majority carrier compensation of semiconductors with
multiple donors and multiple acceptors. By using such a graphic
method, Dr. Chin believes he will be able to predict and propose
new ways to increase the current CdTe doping limits to improve the
efficiency of the CdTe solar panel.

Researchers at the National Renewable Energy Lab and Colorado

State University (CSU), a major academic research center for CdTe photovoltaicsm, recently
invited Dr. Chin to discuss his findings.

“The audience was excited to see a new way to tackle the puzzling issues of CdTe,” said Dr.
Pan. Cooperative research was established with NREL, CSU as well as the Colorado School of
Mines. Two joint papers with Dr. Chin as lead author have been submitted to the 35th IEEE
Photovoltaic Specialists Conference.

“Although there are yet many puzzles to solve, we expect to produce a more efficient product,

due in large part to the quality of the tellurium,” Dr. Pan added.
NJIT has embraced sustainable systems as a key area of its academic focus under its new five-

year strategic plan: Alternative energy generation is a fundamental element of any discussion
on sustainability. The research expects to open the door to photovoltaics that make solar energy
cost-competitive with other energy generation schemes.

NuT also looks forward to the translation of this technology base into the impetus for a new
manufacturing sector that makes sense for New Jersey. Looking ahead, this new sector will be
creating employment opportunities across the spectrum with additional four to one leverage
in job creation in the general economy. That’s a formula for success built on international
collaboration that is essential.

Apollo Solar Energy, Inc., through its wholly owned subsidiary, Sichuan Apollo Solar Science
& Technology Co., Ltd., is primarily involved in the production ofTe-based compounds used to
produce thin-film solar cells, cell modules, and solar electronic products.

Donald I-I. Sebastian, PhD., is the senior vice president for research and development at NJJT

QAre lost profits recoverable
by a company as a measure of
damages for a claim of breach

of contract, or a claim for business

A Typically lost profits are
recoverable as damages from
breach of a verbal or written

contract, or from business interference.
Lost profits are determined by
quantifying the gross revenue lost
minus whatever expenses or costs
would have been incurred had the
breach never occurred. In addition to
contractual claims, where a company
has a written contract or established
contractual relation with a customer
or client, which is knowingly interfered
with by a third party, that third party
may be liable for any lost profits.

In the context of business litigation,
evidence of lost profit(s) requires
disclosure of the contractual terms
and/or identity of customers or clients
interfered with. The proof of damages
usually requires expert testimony by a
financial professional, such as a forensic
accountant. The expert serves the
function to ascertain the gross revenues
lost, compared to the expenses which
would have been incurred, in order to
establish the amount of aggregate net
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profits lost.


