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Summary of Research

Making Silicon Emit Light for a Breakthrough in Semiconductor 
Applications

At our laboratory, we are creating semiconductors characterized by unique nanostruc-
tures. In this way, we hope to advance the exploration, elucidation, and application of 
their novel optical functions. Most semiconductors are made from silicon.
Fortunately for the semiconductor industry, silicon is the second most abundant ele-
ment on earth. However, it has one great disadvantage: It does not emit light. Our 
laboratory has embarked on research to make silicon emit light and to create light-
emitting semiconductors and light-emitting silicon wafers.
Finding a way to make silicon itself emit light would eliminate the need to use other 
light-emitting components, such as light-emitting diodes (LEDs), making it possible to 
place both the light-emitting component and its drive circuit within a single integrated 
circuit to achieve low power consumption, low cost, and high volume data transmis-
sion. Researchers around the globe are currently pursuing research to produce a light-
emitting silicon, and this quest has become one of the major areas of semiconductor 
technology research. 
Some of the techniques devised to date involve depositing a light-emitting thin film on 
silicon surfaces. Others involve nanostructured materials that emit light. The approach 
currently being taken at our laboratory involves doping silicon nanostructure with 
light-emitting elements. This has met with some success; we have achieved luminous 
efficacy of 2%.

Advantages

Optical Properties of Semiconductor Microstructures and Light-
Emitting Silicon

We have confirmed that the europium (Eu)-doped silicon made in our laboratory emits 
light in the yellow range. 
We believe the most effective application is to create light-emitting silicon that can be 
connected directly to optical fibers. This requires the emission of light at a wavelength 
of 1.5 μm. 
Working vigorously to identify the factors leading to high-intensity light emission and 
to create such silicon, we are analyzing our newly developed semiconductor materi-
als using various apparatus including X-ray diffractometers, elemental analyzers, and 
electron microscopes.

Extensive Experience and Expertise in Materials Analysis Including 
High-Resolution Spectroscopy

Technologies in high-resolution spectroscopy make it possible to perform structural 
analysis using physical phenomena such as crystal vibration. By accumulating the 
results of studies employing various material analysis and evaluation methods, we be-
lieve we can discover and produce new materials. 
We have already completed joint research projects involving our technologies with 
commercial enterprises.
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Future Prospects

A Deeper Understanding of the Light-Emitting 
Mechanism

We plan to explore nanostructures and other unique structures 
in materials other than silicon to uncover and gain an under-
standing of new and more useful luminescence phenomena.
We were able to grow a nano-sized “needles” of zinc oxide, a 
safe, white, and inexpensive material commonly used in cos-
metics. These needles exhibit strong emission of red light. 
Since zinc oxide has been known to emit blue and green light, 
we may eventually be able to develop a diode produced from a 
single material that can emit light of all colors.
It is worth noting that “creating a light-emitting silicon” is equiv-
alent to “creating a light-emitting diode with silicon.” Success 
in this endeavor would create a revolutionary technology with 
immense potential, one capable of changing how diodes are 
applied across industry, just as LEDs changed lighting tech-
nologies. Our laboratory will continue to devote its best efforts 

A temperature-variable optical property evaluation system

Producing new nanomaterials
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