




















































[CLAIMS] 

[Claim 1] 

An inorganic EL element comprising: 

an anode; 

5  a hole transporting layer; 

a light emitting layer; 

an electron transporting layer; and 

a cathode, 

the anode, the hole transporting layer, the light emitting layer, the 

10  electron transporting layer, and the cathode being stacked, 

wherein the hole transporting layer is an oxide film, 

the light emitting layer is an oxide film, and 

the electron transporting layer is an oxide film. 

[Claim 2] 

15  The inorganic EL element according to claim 1, 

wherein the oxide film as the hole transporting layer is a p-type oxide 

semiconductor. 

[Claim 3] 

The inorganic EL element according to claim 1 or 2, 

20  wherein the oxide film as the electron transporting layer is an n-type 

oxide semiconductor. 

[Claim 4] 

The inorganic EL element according to claim 2, 

wherein a material of the p-type oxide semiconductor contains at least 

25  one of Cu2O, CuInO2 (Copper Indium Oxide), CuAlO2 (Copper 
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Aluminium Oxide), MCO (Magnesium Copper Oxide), CCO (Calcium 

Copper Oxide), SCO (Strontium Copper Oxide), ACO (Antimony Copper 

Oxide), CTO (Copper Tin Oxide), NiO, and ZnIr2O4 (Zinc Iridium Oxide). 

[Claim 5] 

5  The inorganic EL element according to claim 3, wherein a material of the 

n-type oxide semiconductor contains at least one of InGaZnO (Indium 

Gallium Zinc Oxide), IMO (Indium Magnesium Oxide), ZTO (Zinc Tin 

Oxide), IAO (Indium Aluminium Oxide), and ILO (Indium Lanthanum 

Oxide). 

10  [Claim 6] 

The inorganic EL element according to any one of claims 1 to 5, 

wherein the oxide film as the light emitting layer is formed of an oxide 

doped with a luminescent center. 

[Claim 7] 

15  The inorganic EL element according to any one of claims 1 to 6, 

wherein the oxide film as the hole transporting layer is a p-type oxide 

semiconductor doped with a luminescent center and functions as the 

light emitting layer. 

[Claim 8] 

20  The inorganic EL element according to any one of claims 1 to 7, 

wherein the oxide film as the electron transporting layer is an n-type 

oxide semiconductor doped with a luminescent center and functions as 

the light emitting layer. 

[Claim 9] 

25  The inorganic EL element according to any one of claims 6 to 8, 
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wherein the luminescent center is a transition metal ion or a rare earth 

ion. 

[Claim 10] 

The inorganic EL element according to any one of claims 6 to 9, 

5  wherein the luminescent center includes at least one selected from the 

group consisting of titanium (Ti), chromium (Cr), manganese (Mn), 

copper (Cu), tungsten (W), cerium (Ce), praseodymium (Pr), neodymium 

(Nd), samarium (Sm), europium (Eu), gadolinium (Gd), terbium (Tb), 

dysprosium (Dy), holmium (Ho), erbium (Er), thulium (Tm), and 

10  ytterbium (Yb). 

[Claim 11] 

The inorganic EL element according to any one of claims 6 to 8, 

wherein, in the oxide film as the light emitting layer, an oxide having a 

band gap energy equal to or higher than excitation energy of the 

15  luminescent center is a host of the luminescent center. 

[Claim 12] 

The inorganic EL element according to any one of claims 6 to 8, 

wherein, in the oxide film as the light emitting layer, an oxide having a 

band gap energy equal to or higher than luminescent energy of the 

20  luminescent center is a host of the luminescent center. 

[Claim 13] 

The inorganic EL element according to any one of claims 1 to 12, 

wherein the oxide film as the light emitting layer is an oxide including at 

least one selected from the group consisting of beryllium (Be), 

25  magnesium (Mg), calcium (Ca), strontium (Sr), barium (Ba), scandium 
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(Sc), yttrium (Y), lanthanum (La), lutetium (Lu), boron (B), aluminium 

(Al), gallium (Ga), silicon (Si), germanium (Ge), antimony (Sb), bismuth 

(Bi), and tellurium (Te). 

[Claim 14] 

The inorganic EL element according to any one of claims 1 to 13, 5 

wherein the oxide film as the hole transporting layer is a p-type oxide 

semiconductor including at least one selected from the group consisting 

of nickel (Ni), copper (Cu), zinc (Zn), ruthenium (Ru), rhodium (Rh), 

thallium (Tl), tin (Sn), lead (Pb), antimony (Sb), bismuth (Bi), and 

tellurium (Te). 10 

[Claim 15] 

The inorganic EL element according to any one of claims 1 to 14, 

wherein the oxide film as the electron transporting layer is an n-type 

oxide semiconductor including at least one selected from the group 

consisting of zinc (Zn), cadmium (Cd), gallium (Ga), indium (In), thallium 15 

(Tl), germanium (Ge), tin (Sn), lead (Pb), bismuth (Bi), titanium (Ti),  

and tungsten (W). 

[Claim 16] 

The inorganic EL element according to claim 15, 

wherein the oxide film as the electron transporting layer is the n-type 20 

oxide semiconductor further including at least one selected from the 

group consisting of beryllium (Be), magnesium (Mg), calcium (Ca), 

strontium (Sr), barium (Ba), scandium (Sc), yttrium (Y), lanthanoid (Ln), 

boron (B), aluminium (Al), silicon (Si), antimony (Sb), and tellurium (Te). 

[Claim 17] 25 



The inorganic EL element according to claim 1, 

wherein the oxide film as the light emitting layer is an amorphous oxide 

film, 

the oxide film as the hole transporting layer is an amorphous oxide film, 

5  and 

the oxide film as the electron transporting layer is an amorphous oxide 

film. 

[Claim 18] 

The inorganic EL element according to claim 1, 

10  wherein the inorganic EL element is a direct-current-driven inorganic 

EL element. 

[Claim 19] 

A display element comprising: 

an optical control element that includes the inorganic EL element 

15  according to any one of claims 1 to 18 and is configured to control light 

output according to a driving signal; and 

a driving circuit configured to drive the optical control element. 

[Claim 20] 

An image display device configured to display an image corresponding to 

20  image data, the image display device comprising: 

a plurality of display elements arranged in a form of matrix, each of the 

plurality of display elements being the display element according to claim 

19 and the driving circuits including field-effect transistors; 

a plurality of wired lines configured to individually apply gate voltage 

25  and signal voltage to the field-effect transistors in the plurality of display 
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elements; and 

a display control device configured to individually control the gate voltage 

and the signal voltage of the field-effect transistors via the plurality of 

wired lines correspondingly to the image data. 

[Claim 21] 5 

A system comprising: 

the image display device according to claim 20; and 

an image-data-generating device configured to generate image data based 

on image information to be displayed and to output the image data to the 

image display device. 10 


