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Development of Functional Electronic Materials at KOBELCO
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Abstract

To enhance the performance of expanding electronic devices, maximizing the functionality of electronic
materials is crucial. Hence, when developing these materials, it is essential to consider the device manufacturing
process and device structure. Kobe Steel has thus been simultaneously advancing the construction of
manufacturing processes and device evaluation technology. In the development of oxide semiconductor
materials, Kobe Steel has not only conducted electronic evaluations of individual materials, but has also
proceeded with the creation and evaluation of thin-film transistors, revealing the correlation between device
characteristics and material properties. Furthermore, in the development of recording films for optical disks,
Kobe Steel has conducted recorded signal evaluations in conjunction with materials development. This paper
explains the essential technologies for developing electronic materials that customers and users can confidently
rely on.
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Fig.1 Kobe Steel's R&D process for electronics material and technology
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Fig.2 Example of PITS analysis”" ', a) test element for PITS, b) comparison of PITS result with different test element fabrication processes,

¢) band structure diagram deduced from PITS analysis
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Fig.3 Example of test element design for TFT evaluation, a) sectional structure of TFT, b) test element for TFT evaluation on 6-inch glass,

¢) Optical microscope image of TFT
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Fig.4 Transfer characteristic of KOBELCO’s Sn-doped IGZTO TFTs, a)NBITS test (upper: Sn-free, lower: Sn-doped IGZTO), b) PITS analysis
(blue: Sn-ree, red: Sn-doped IGZTO), ¢) Band structure diagram of IGZTO deduced from PITS
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Fig.5 Structure of single layer disk and quad layer disc
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