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InGaN LED displays possibly provide markedly better performance features compared 

to conventional displays with LCDs. However, it is generally believed that III-V 

semiconductor devices are very expensive because their fabrication process involves low 

throughput high temperature MOCVD or MBE epitaxial growth on bulk single crystal 

substrates. To fabricate large area III-nitride semiconductor displays at a reasonable cost, 

development of a high throughput low temperature growth technique on low cost substrates is 

quite important. We have recently found that the use of growth technique called PSD (pulsed 

sputtering deposition) allows us to obtain device quality III nitrides even at room temperature. 

PSD has attracted much attention of industry engineers because its productivity is much 

higher than that of MOCVD. In this technique, surface migration of the film precursors is 

enhanced due to the large kinetic energy of incoming particles from pulsed plasma and, 

therefore, the temperature for epitaxial growth is dramatically reduced. This reduction allows 

us to utilize various large area low cost substrates such as metal foils, mica sheets, and 

graphite/grapheme sheets that have not been used for growth of semiconductors so far due to 

their chemical vulnerability. In this presentation, we will discuss the feasibility of future large 

area nitride devices prepared by PSD on these low cost substrates. 

Prior to fabrication of devices on large area substrates, we have investigated basic 

properties of PSD-GaN and its devices prepared on conventional substrates. Typical GaN 

films prepared by PSD is highly resistive but they can be doped into n-type or p-type by 

introduction of Si or Mg, respectively. Typical electron mobility is 600-700 cm2/Vsec at 

carrier concentrations on 10
16

 /cm
3
. The most striking advantage in the device application of 

PSD is suppression of phase separation reactions during growth of InGaN, which is crucial 

for fabrication of long wavelength LEDs and solar cells. In fact, we have successfully 

fabricated RGB LEDs with the use of the PSD low temperature grown InGaN. The intensity 

ratio of room temperature photoluminescence to that obtained at low temperatures is as high 

as 48% even at a wavelength of 720 nm (red). We have also worked on reduction of process 

temperatures throughout whole LED fabrication steps and succeeded in fabrication of LEDs 

with a maximum temperature of 480C. This temperature is lower than the softening 

temperature of flat glass, which indicates that we can possibly fabricate InGaN LEDs on flat 

glass in the future. We then applied the present PSD technique for fabrication of LEDs on 

large area substrates such as metal foils, mica sheets and graphite/grapheme sheets. We have 

confirmed successful operation of full color RGB LEDs on these substrates. These results 

clearly indicate that combination of the PSD low temperature growth technique and the large 

area substrate is quite promising for fabrication of future large area nitride devices. 


