
InGaZnO4 which is homologous phase and m = 1 has attracted attention as an 
alternative material to the ITO film.
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 RM2O4 (R = Y etc., M = Fe, Ga etc.) compound discovered at this laboratory is a layered 
compound in which transition metal atoms and rare earth atoms are arranged in a 
triangular lattice. Magnetic, electrical conductivity, etc. have been investigated. 

 InMO3 (ZnO) m (M: Fe, Ga, Al, m: natural number) derived from RM2O4 (R = Y etc., M = 
Fe, Ga etc.) compound is sandwiched between the InMO3 layer and the ZnO layer. We 
synthesize many functional materials using the existence of many homologous phases 
and investigate the relationship between structure and function.
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 The layered compound RM2O4 (R = Y etc., M = Fe, 
Ga, etc.) is a layered compound capable of 
arranging various kinds of elements.

 The homologous compound InMO3 (ZnO) m can 
form a large number of compounds with ZnO.

 We explore the application to other than 
transparent electrodes by exploring the 
relationship between structure and function in 
more detail.

Fig. 1. Crystal structure of RMO3(ZnO)m (R=Lu,M=Fe) . Fig. 2.  Phase diagram of In2O3‐
Ga2ZnO4‐ZnO at 1350 ℃.
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Diamond has been expected to apply to deep ultraviolet optoelectronics and power 
devices etc. as a wide gap semiconducting material. We have established a technology 
of n-type semiconducting diamond growth and succeeded in forming the pn junction.

Peculiar characters of diamond which are large band gap of 5.5eV  and negative 
electron affinity on its surface have potential to make various properties. It was difficult 
to apply by these characters because of defectiveness of doping control and growth 
control. The purpose is to upgrade diamond as an useful semiconducting material.
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 Succeeded to demonstrate forming diamond 
semiconductor devices by establishing n-type 
doping

 Ultimate control of diamond growth
 Number of the granted patents, 7

 Successful semiconductor doping of diamond 
triggered various device application researches 
over the world.

 Especially, n-type doping and pn junction opened 
the way for possible applications of various 
sensors and power electronics devices.
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