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New Energy and New Material

In 1883, Zenpachi Fujikura who was the founder of 
Fujikura Ltd. attended a light-up demonstration of 
electric arc lamp that was “high technology” in those 
days held open to the public at Nihonbashi Street in 
Tokyo.  He was deeply impressed by the brightness 
and the advanced performance of electricity.  After the 
event, he started production of electric cables.  Fujiku-
ra is a company that is independent of any conglomer-
ate or big electric company group and has grown only 
by developing technologies.  It has always been a key 
concept of Fujikura’s R&D to develop smart technolo-
gy for highly efficient energy control, usage and mini-
mum loss.  

The 21th century is so called as the century of envi-
ronment and energy and several kinds of technology 
are being developed for the fields in the global scale.  
Furthermore, the Great East Japan Earthquake on 
11th March, 2011 and the following nuclear accident 
raised development of new energy related technology, 
and the supporting material technology has become 
an urgent matter.  Fujikura has been contributing to 
society by developing those technologies and com-
mercializing products.  In this chapter, Direct metha-
nol type fuel cell, Dye sensitized solar cell, Functional 
single crystal and Y series super conductor are intro-
duced from our R&D activity.  

Direct methanol type fuel cell (DMFC) is expected 
to be a new electric power source for mobile devices 
or emergency backup batteries, because methanol 
fuel has such several advantages as easy handling fea-
ture, high storage stability and high output can be ob-
tained from a small setup.  Fujikura has developed a 1 
kW output DMFC that is the highest record in DMFC 
for such transportation application as aircraft and so 
on.  It is also suitable for emergency power source and 
expected as a spare power source for important facili-
ties.

Dye sensitized solar cell (DSC) is a new generation 
solar cell.  It is not composed of any toxic material and 

is produced by such simple processes as printing.  
Therefore drastic cost reduction is expected in the fu-
ture.  Fujikura is developing DSC by applying our 
printed circuit technology and outdoor electric compo-
nents technology.  Our large size cell module has 
cleared IEC standard tests including durability test un-
der high temperature and high humidity for the first 
time in the world.  On the other hand, energy harvest-
ing technology attracts attention recently.  Fujikura’s 
cell module marked the world’s highest conversion ef-
ficiency of 20% under 1,000 lux.  It is the highest value 
of all solar cells and is about 2 times large compared 
with an amorphous Si solar cell.

Fujikura conducts research and development of 
functional single crystal as basic technology develop-
ment in material field.  Potentials of single crystals 
have not been thoroughly explored and there are still 
many possibilities to offer extremely high performance 
in several application fields.  One of reasons why we 
cannot realize the performance is that the growth tech-
nology of the required single crystal is not established.  
In this paper, developments of AlN single crystal that 
is one of the ideal wide band gap semiconductors and 
TSLAG single crystal for optical isolator components 
are introduced.

Super conductivity is an ideal method for electric 
power conduction.  Fujikura has continued the re-
search and development for over 40 years step-by-step.  
In 1992 Fujikura developed IBAD method originally.  
By the method critical current density of a supercon-
ducting film deposited on a polycrystalline substrate 
increased drastically up to several million A/cm2 from 
the conventional records of 10 thousands A/cm2 at 
most.  The achieved critical current density was almost 
the same as that of a film deposited on a single crystal-
line substrate.  By the method production of supercon-
ducting tape of several hundreds meter in length be-
came possible.  For early practical application of 
superconducting technology, Fujikura is energetically 
conducting the development. 


