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CLAIMS 

1. A semiconductor device comprising: 

an insulating film; 

5 an oxide semiconductor film provided to be in contact with the insul 	ing film; 

a source electrode and a drain electrode electrically connected, to the oxide 
/ 

semiconductor film; and 

a gate electrode adjacent to the oxide semiconductor film, 

wherein the insulating film includes silicon and oxygen, 

10 	wherein the oxide semiconductor film includes a first , egion in contact with the 

insulating film, 

wherein a concentration of silicon in the first 	gion is lower than or equal to 

1.0 at.%, and 

wherein at least the first region includes a crystal portion. 

15 

2. The semiconductor device accor 	g to claim 1, 

wherein the first region has a thi 	ness less than or equal to 5 nm, and 

wherein a concentration of s, icon included in a region other than the first 

region is lower than the concentration of silicon included in the first region. 
/ 

20 

3. The semiconductor device according to claim 1, wherein a crystal portion is 

included in a region in the ,Oxide semiconductor film other than the first region. 

4. The semiconductor device according to claim 1, wherein a c-axis in the 

25 	crystal portion is Aligned in a direction perpendicular to an interface between the oxide 
/ 

semiconductor film and the insulating film. 

The semiconductor device according to claim 1, wherein the concentration 

of sil• on included in the first region is lower than or equal to 0.1 at.%. 

30 

6. The semiconductor device according to claim 1, 
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1.0 

wherein the insulating film includes carbon, and 

wherein a concentration of carbon in the first region is lower than or equal,  

x 1020  atoms/cm3. 

5 7. The semiconductor device according to claim 1, wherein the gate 	ectrode is 

located below the oxide semiconductor film with the insulating fi 	interposed 

therebetween. 

8. A semiconductor device comprising: 

10 a gate electrode; 

a gate insulating film covering the gate electrode; 

an oxide semiconductor film provided to be in • e ntact with the gate insulating 

film and overlap with at least the gate electrode; 

a 	channel 	protective 	film 	provided 	t 	e 	in 	contact 	with 	the 	oxide 

15 	semiconductor film; and 

a source electrode and a drain elec ode which are provided over the channel 

protective film and electrically connected 	the oxide semiconductor film, 

wherein the gate insulating fil, 	includes silicon and oxygen, 

wherein the oxide semicon 	ctor film includes a first region in contact with the 

20 	gate insulating film, 

wherein a concentration of silicon in the first region is lower than or equal to 

1.0 at.%, and 

wherein at leas /the first region includes a crystal portion. 

25 9. The se 	'conductor device according to claim 8, 

wherein the first region has a thickness less than or equal to 5 nm, and 

whirein a concentration of silicon included in a region other than the first 

region 4. ower than the concentration of silicon included in the first region. 

30 10. The semiconductor device according to claim 8, wherein a crystal portion is 

ncluded in a region in the oxide semiconductor film other than the first region. 
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11. The semiconductor device according to claim 8, wherein a c-axis in the 

crystal portion is aligned in a direction perpendicular to an interface between the ox 	e 

semiconductor film and the gate insulating film. 

5 12. The semiconductor device according to claim 8, wherein the c 	centration 

of silicon included in the first region is lower than or equal to 0.1 at.%. 

13. The semiconductor device according to claim 8, 

wherein the gate insulating film includes carbon, and 

10 wherein a concentration of carbon in the first regiof is lower than or equal to 

1.0 x 1020  atoms/cm3. 

14. A semiconductor device comprising: 

a gate electrode; 
1
. 

15 a gate insulating film covering the gat 	electrode; 

an oxide semiconductor film provi ed to be in contact with the gate insulating 

film and overlap with at least the gate electrode; 

a source electrode and a dr, n electrode electrically connected to the oxide 

semiconductor film; and 

20 a protective insulating/fit m covering the oxide semiconductor film, the source 

electrode and the drain electroide , 

wherein each of, thegate insulating film and the protective insulating film 

includes silicon and ox5igen, 

wherein th 	oxide semiconductor film includes a first region in contact with the 

25 gate insulating fil 	, 

wherein the oxide semiconductor film includes ,a second region in contact with 

the protectiVe insulating film, 

herein a concentration of silicon in the first region is lower than or equal to 

1.0 t. %/: 

30 wherein a concentration of silicon in the second region is lower than or equal to 

1.0 at.%, and 

wherein at least the first region and the second region include a crystal portion. 
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15. The semiconductor device according to claim 14, 

wherein the first region has a thickness less than or equal to 5 nm, 

wherein the second region has a thickness less than or equal to 5 nm, a r d 

5 wherein a concentration of silicon included in a region other t 	n the first 

region and the second region is lower than the concentrations of silicon 	eluded in the 

first region and the second region. 

16. The semiconductor device according to claim 14, 	herein a region in the 

10 	oxide semiconductor film other than the first region and the second region includes a 

crystal portion. 

17. The semiconductor device according 	claim 14, wherein a c-axis in the 

crystal portion is aligned in a direction perpend'cular to an interface between the oxide 

15 	semiconductor film and the gate insulating fi 

18. The semiconductor device, ccording to claim 14, wherein the concentration 

of silicon included in the first regio 	and the second region is lower than or equal to 0.1 

at.%. 

20 

19. The semicond ctor device according to claim 14, 

wherein the gate insulating film includes carbon, and 

wherein a concentration of carbon in the first region is lower than or equal to 
/ 

1.0 x 1020  atoms/Em3. 

25 



72 

CLAIMS 

1. An oxide semiconductor film in contact with an insulating film including silicon, 

wherein the oxide semiconductor film includes indium and zinc, and 

wherein the oxide semiconductor film includes a first region in which a concentration of 

silicon distributed from an interface on the insulating film side toward an inside of the oxide 

semiconductor film is lower than or equal to 1.0 at.%. 

2. An oxide semiconductor film in contact with an insulating film including silicon, 

wherein the oxide semiconductor film includes indium and zinc, 

wherein the oxide semiconductor film includes a first region in which a concentration of 

silicon distributed from an interface on the insulating film side toward an inside of the oxide 

semiconductor film is lower than or equal to 1.0 at.%, 

wherein the oxide semiconductor film includes a second region different from the first 

region, and 

wherein a concentration of silicon included in the second region is lower than a 

concentration of silicon included in the first region. 

3. An oxide semiconductor film in contact with an insulating film including silicon, 

wherein the oxide semiconductor film includes indium and zinc, 

wherein the oxide semiconductor film includes a first region and a second region, 

wherein a concentration of silicon included in the first region is lower than or equal to 

1.0 at.%, and 

wherein a concentration of silicon included in the second region is lower than the 

concentration of silicon included in the first region. 


