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UV-rays emitted from GaN-based LEDs are quite intense, and a lot of applications of such
LEDs could be considered. A possibility for realizing a full-color fluorescent flat-panel-display
has been investigated until now! ®. RGB phosphor films are minutely arranged and excited by
UV-rays emitted from a micro UV-LED array based on GaN in the display device. Large area
substrates have to be used for the fabrication of the micro UV-LED arrays. However, the typical
substrates for GaN film growth are single-crystal wafers*®, and their areas are not large enough.
Metal-foils are candidates for the purpose since they could be supplied as large substrates.
Moreover, flexible flat-panel displays could be realized by using the flexible metal-foil substrates.
In this work, growth of GaN thin films on various meta-foils is attempted, and their growth
mechanisms are compared with the case in which GalN films are grown on quartz glass subgtrates.

Several metal foils (Ti, Mo, Ta, W, SUS) of 50u m thickness were selected as substrates for
the growth. GaN films were grown by the reactive evaporation method®. Gallium beams
supplied from aKnudsencell and N2 RF plasma existing in the whole chamber space were reacted.
Growth rate of the GaN films was about 0.2y m/h and their growth temperature was varied up to
750 .

GaN thin films were grown on quartz glass substrates as a comparison. X-ray diffraction
patterns of the films are shown in Fig. 1. Diffraction peaks concerning the c-face of the hexagonal
GaN and other GaN peaks were observed when the growth temperature was low. On the other
hand, highly caxis oriented GaN films were obtained with increasing of the growth temperature.
X-ray diffraction patterns of the films grown on Ti foils are shown in Fig. 2. GaN films were
directly grown on the foils in this case. Severa diffraction peaks of GaN were similarly dbserved
with the peak of the GaN c¢face when their growth temperature was low. However, the severd
diffraction peaks were still observed even though their growth temperatures increased while the
films on quartz glass subgtrates showed high c-axis orientation.

The surfaces of the metal-foils were relatively rough, and it was considered as a cause of the
difference in the crystalinity of the GaN films. Then, Ti thin films were sputter-deposited on the
quartz glass substrates by the RF magnetron sputtering method, and GaN thin films were grown on
the Ti thin films having quite flat surfaces to confirm it. However, X-ray diffraction peaks other
than the ¢ face peak were till observed though the peak of the c-face became intense as shown in
Fig. 3.

Highly c-axis oriented GaN films were not obtained on both the metal-foils and the Ti thin
films, surface roughness of the substrates was not a primary cause of the difference. On the other
hand, the metal-foils and the Ti thin films were polycrystalline substrates as shown in Fig. 4 while
the quartz glass was an amorphous substrate. The difference in crystalinity of the GaN films was
probably causad from the difference in crystalinity of the subsirates used.
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X-ray diffraction patterns of the Ti foil and Ti thin film substrates.



