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What is claimed is: 

1. A semiconductor device, characterized in that the semiconductor device omprises: 

a semiconductor device active region; 

an electrode shape controlling layer disposed on the semicondu• or device active 

5 region, the electrode shape controlling layer containing aluminum, the ontent of aluminum 

in all or part of the electrode shape controlling layer being redu 	d in a direction from 

bottom to up from the semiconductor device active region, . 	electrode region being 

disposed on the electrode shape controlling layer, a gr ove extended toward the 

semiconductor device active region and penetrating throug 	he electrode shape controlling 

10 layer longitudinally being disposed in the electrode regi 	, all or part of a side surface of 

the groove having a shape of one of a straight slope, a , • ncave slope protruded away from a 

central line of the groove and a convex slope protru,  -d toward the central line of the groove; 

and 

an electrode disposed in the groove in 	e electrode region entirely or partially, the 

15 electrode having a shape matching with t 	shape of the groove, a bottom portion of the 

electrode being contacted with the semic ►  ductor device active region. 

2. The semiconductor device ac 4rding to claim 1, characterized in that the electrode 

shape controlling layer is one or a combination of a semiconductor layer and a first 

dielectric layer. 

20 3. The 	semiconductor 	• evice 	according to 	claim 2, 	characterized in that 	a 

semiconductor layer in the • -miconductor device active region and the semiconductor layer 

in the electrode shape 	• ntrolling layer are formed of one of Group III nitride, silicon, 

germanium, silicon g 	anium, III-IV compound and oxide or a combination thereof. 

4. The semic 	ductor device according to claim 2, characterized in that the first 

25 dielectric layer i• formed of one of SiN, SiAIN, SiAlGaN, SiAlOx, AIMgON and HfAlOx 

or a combinat o n thereof. 

5. Th: semiconductor device according to claim 2, characterized in that the electrode 

shape co trolling layer is a combination of the semiconductor layer and the first dielectric 

layer, 	he first dielectric layer is located above the semiconductor layer, the content of 

30 al 	mum at any position of the semiconductor layer is greater than that at any position of 

e first dielectric layer. 

6. The semiconductor device according to claim 1, characterized in that the content of 
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aluminum in all or part of the electrode shape controlling layer is reduced in th,  direction 

from bottom to up from the semiconductor device active region in a manner of one of linear 

reduction, accelerating reduction, decelerating reduction, initial linear red ction and then 

remaining unchanged, initial decelerating reduction and then remaini 	unchanged, and _ 

5 initial accelerating reduction and then remaining unchanged. 

7. The semiconductor device according to claim 1, characten 	d in that the groove in 

the electrode shape controlling layer is extended into the se r iconductor device active 

region. 

8. The semiconductor device according to claim 1, 	haracterized in that a second 

10 dielectric layer is deposited on all or part of inner walls I the groove in the electrode shape 

controlling layer and a surface of the electrode sha 	controlling layer, the electrode is 

located on the second dielectric layer entirely or p 	ally. 

9. The semiconductor device according to 	laim 8, characterized in that the second 

dielectric layer is formed of one of A1203, • ON, SiN, SiON, SiO2, HfAlOx, Hf02 or a 

15 combination thereof 

10. The semiconductor device a,  cording to claim 1, characterized in that the 

semiconductor device is a diode or . transistor, the electrode is an anode electrode or a 

cathode electrode of the diode, • 	the electrode is one of a source electrode, a drain 

electrode and a gate electrode of 	e transistor. 

20 11. The semiconductor device according to claim 10, characterized in that the 

semiconductor device acti - region comprises one of a high electron mobility transistor 

having an aluminum gal 	nitride/gallium nitride heterojunction structure, a high electron 

mobility 	transistor 	aving 	an 	aluminum 	gallium 	indium 	nitrogen/gallium 	nitride 

heterojunction 	st ri cture, 	a 	high 	electron 	mobility 	transistor 	having 	a 	nitride 

25 aluminum/galli 	nitride heterojunction structure, a gallium nitride MOSFET, a multi 

quantum wel device having indium gallium nitride/gallium nitride, a light emitting diode 

made of p 	• e nitride, a UV-LED, a photodetector, a hydrogen generator, a solar cell, an 

LDMO 	a UMOSFET, a diode, a Schottky diode and an avalanche breakdown diode. 

. A method of manufacturing a semiconductor device of claim 1, characterized in 

30 th 	the method comprises: 

Si. providing a semiconductor device active region; 

S2. forming an electrode shape controlling layer on the semiconductor device active 

region, the electrode shape controlling layer containing aluminum, the content of aluminum 
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in all or part of the electrode shape controlling layer being reduced in a di 	non from 

bottom to up from the semiconductor device active region, an electrode region being 

disposed on the electrode shape controlling layer; 

S3. forming a groove extended toward the semiconductor device active region and 

5 penetrating through the electrode shape controlling layer longituo ' ally in the electrode 

region, all or part of a side surface of the groove having a shape o • ne of a straight slope, a 

concave slope protruded away from a central line of the e • ove and a convex slope 

protruded toward the central line of the groove; and 

S4. forming an electrode in the groove in the elec 1 de region, the electrode being 

10 disposed in the groove in the electrode region entirely . r partially, the electrode having a 

shape matching with the shape of the groove, a sottom portion of the electrode being 

contacted with the semiconductor device active re 	on. 

13. The method of manufacturing a se ►  conductor device according to claim 12, 

characterized in that steps S3 and S4 compri 	: 

15 S31. applying a first mask layer on t o - electrode shape controlling layer, and exposing 

the electrode region through photolitho 	aphy; 

S32. etching the electrode r; :ion so as to form the groove extended to the 

semiconductor device active regio , 

S33. removing the first m 	layer; 

20 S41. applying a secono 	ask layer on the electrode shape controlling layer, exposing 

the electrode region throu 	photolithography; and 

S42. depositing the electrode, removing the second mask layer to form the electrode. 

14. The metho 	of manufacturing a semiconductor device according to claim 12, 

characterized in to .tin step S2, the electrode shape controlling layer is one or a combination 

25 of a semicond 	tor layer and a first dielectric layer, the first dielectric layer is grown with 

one of MO I D, PECVD, LPCVD, MBE, CVD and GCIB. 

15. 	' e method of manufacturing a semiconductor device according to claim 12, 

charac rized in that before step S4, the method further comprises: 

epositing a second dielectric layer on all or part of inner walls of the groove in the 

30 e ctrode shape controlling layer and a surface of the electrode shape controlling layer, the 

second dielectric layer being formed of one of A1203, AlON, SiN, SiON, Si02, HfAlOx, 

Hf02 or a combination thereof. 


