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Novel ultra-high temperature standar ds above 2000°C
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Abstract
Temperature fixed points are widely used in defining, realizing, maintaining, and disseminating tem-
perature scale. To extend the fixed-point temperature range above the current practical limit of copper
point (1085 °C), anovel series of high-temperature fixed points have been developed at the AIST, which
use metal-graphite eutectic instead of pure metal as fixed-point material. Performance evaluations for 9
fixed points in the temperature range 1100 °C to 2500 °C show the fixed points can potentially improve the
ultra-high temperature scale by one order of magnitude or more. The potential impact of this technique to

related fieldsis presented.
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3D structure map of the voltage sensitive sodium channel
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Neuroscience Research Institute
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Abstract
The voltage gated sodium channel generates the action potential. This 300 kDa protein has four ho-
mologous regions. We isolated sodium channels from Electrophorus electricus electroplax by detergent
solubilization and immunoaffinity chromatography and studied their structure by the combination of He-
stage cryo-electron microscope and single particle analysis at 19 A resolution. The channel had a bell
shaped outer surface of 135 A heights and 100 A in side length at the square shaped bottom.
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2[Bato, C. et al., J Struct Biol 121, 314-325 (1998).
3[Doyle, D. A. et al., Science 280, 69-77 (1998).
4Fujiyoshi, Y., Adv, Biophys 35, 25-80 (1998).
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New microstructural refinement process of metallic materials by
electromagnetic vibrations
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Research Institute of Structural and Engineering Materials
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Abstract
Electromagnetic vibrations are induced in metallic materials during solidification by simultaneous ap-
plication of alternating electric and stationary magnetic fields. Cavities form and collapse on the surface of
solid crystals by application of electromagnetic vibration and then a huge pressure is exerted on the sur-
roundings when they collapse. This pressure may result into the refinement of solid crystals. This mecha-
nism has been applied to aluminum alloys, magnesium alloys and cast irons during solidification. It has
been clarified that primary solid crystals are extensively refined.
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755-762.
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A great success of | nterface Controlled Enhancement type Buried-Channel 4H-
SiIC Metal-Oxide-Semiconductor Field Effect Transistor (ICE-BC MOSFET)

with the best electrical performancein theworld
— Establishment of channel mobility of 140cm?% Vs -

gobooooooooobooogo
doooonooooooo

Power Electronics Research Center
Advanced Power Devices Lab.

Abstract
We have fabricated buried channel MOSFETs with athermally grown gate oxide in 4H-SiC. The gate
oxide was prepared by dry oxidation with H,O annealing. The buried channel region was formed by nitro-
gen ion implantation at room temperature followed by annealing at 1500 °C. The optimum doping depth of
the buried channel region has been investigated. For the nitrogen concentration of 1x10" cm®, the opti-
mum depth was found to be 0.2um. Under this condition, the channel mobility of 140 cm?/Vswas achieved
with the threshold voltage of 0.3 V. This channel mobility isthe highest reported so far for a enhancement

type 4H-SIC MOSFET with athermally grown gate oxide.
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