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In memory of the development of blue LEDs with TG members and
expectations for their continuing contribution for establishing sustainable society
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History of Toyoda Gosei LED Development
Shinji Shimono”, Koji Okuno™
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Abstract

In this article, we described recent developments in LED lighting using for large areas. To satisfy
the strong market demand such as high efficiency and small size, improving LED performance in high
current density is crucial issue. Generally, performance degradation in high current region is caused
by self - heating effect of the device. To resolve this significant issue, we achieved excellent

temperature characteristics and high heat radiation with FC structure.
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Abstract

The development of blue LEDs and subsequent combination with phosphor brought white LEDs to the world
for various applications. This report describes the history and latest trends in LED package technologies, with
reference to examples of LED applications. The focus is on spectral control of white emissions to meet various
customers requirements, and high flux lighting packages that bring us closer to HID lamps.
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Latest Trend of LED Chip Development
(Production Engineering Development)

Hiroaki Maki’, Ryohei Inazawa’, Katsuhisa Sawazaki
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Abstract

LEDs are used in many products that are necessary for our daily life. For example, LEDs are used
in liquid crystal display backlights of smart phones and tablet PCs, as well as light sources for large
displays and general lighting. These products require LEDs with various characteristics depending on
the application. These requirements include lower power consumption for longer battery life, and
quality of light (high resolution) for the expression of natural colors in photographs and animations.
We have made progress in the production engineering development that will help to achieve more
stable high volume production to satisfy these requirements.

Here, two examples of production engineering development are reported. First is production
engineering to reduce variations of wavelength, and second is DBR film deposition technology to
obtain stable brightness.
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Technological Developments of Vertical GaN Power Devices
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Abstract

This report describes technological developments in vertical GaN power devices fabricated on
freestanding GaN substrates. A vertical GaN Schottky barrier diode (SBD) with simultaneous high
forward current of over 50 A and high blocking voltage exceeding 800 V was fabricated. This SBD
exhibited excellent reverse recovery characteristics. Normally-off vertical GaN trench metal-oxide
semiconductor field-effect transistors (MOSFETSs) with a record-breaking blocking voltage of 1.6 kV
were demonstrated using a field-plate edge termination technique. In addition, by optimizing channel
and drift layer structures and adopting a regular hexagonal gate layout, specific on-resistance was
reduced to as low as 1.8 mQ -cm?2 while a blocking voltage of 1.2 kV was maintained.
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Concept and Possibility of LED Light in Vehicle
Compartment Space
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Abstract

Optimization of the specifications for LED lighting will lead to more comfortable interior spaces in
automobiles. This paper discusses the possibility of creating more comfortable spaces based on the
results of evaluation experiments using lighting specification conditions to respond to user needs.
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Abstract

The need for low cost technical development keeps increasing in recent years, but there are many
challenges in inherent technology to combine cost reduction and quality assurance.
We report an elemental technology developed to estimate life expectancy of electronic components

that satisfy these competing needs.
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A Study of Gas Flow Behavior in Airbag Deployment Simulation
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Abstract

Airbag deployment simulations have been utilized as an important technique to predict occupant
protection performance in development and design stages. One of key elements of the airbag
deployment behavior is gas flow behavior of jets from inflator. In this study, in order to understand
the gas flow behavior of disk type inflator for driver side airbags, visualization experiments were
conducted using the schlieren method. The gas flow from the inflator with a retainer has been found
to have a strong directivity. Then, the gas flow simulations were conducted with a general purpose
finite element program, LS-DYNA, it was possible to obtain good reproducibilities. For reproduction,
it was found that jet direction and cone angle of gas diffusion were essential elements. Furthermore,
comparison between simulations and experiments were conducted for deployment behavior of driver
side airbags, the effect of the gas flow on deployment behavior was analyzed. It was found from the
results that the reproduction of the gas flow from inflator was a major factor for reproduction on
deployment behavior of driver side airbags.
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