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CLAIMS 

1. A semiconductor device comprising: 

an insulating film; 

5 an oxide semiconductor film over and in contact with the insulatin 	film; 

a source electrode and a drain electrode electrically connect ;;d 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 fi t region in contact with the 

insulating film, and 

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

1.0 at.%. 

15 2. The semiconductor device accord; g to claim 1, 	wherein the gate electrode 

is located below the oxide semiconductbr film with the insulating film interposed 

therebetween. 

3. The semiconductor, 'device according to claim 2, further comprising a 
/ 

20 	channel protective film over tyie gate electrode. 

4. The semic
/
onductor device according to claim 2, further comprising a 

protective insulating7film which includes silicon and oxygen, wherein the protective 

insulating film covers the oxide semiconductor film, the source electrode and the drain 

25 	electrode. 

. The semiconductor device according to claim 1, 

wherein a thickness of the first region is 5 nm, and 

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

30 	region of the oxide semiconductor film is lower than the concentration of silicon 

included in the first region. 
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6. The semiconductor device according to claim 1, wherein the concentratiTt 

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

5 

7. The semiconductor device according to claim 1, 

wherein the insulating film includes carbon, and 

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

1.0 x 1020  atoms/cm3. 

8. The semiconductor device according to clai 	1, wherein the oxide 

10 semiconductor film has crystallinity. 

9. The semiconductor device according 	o claim 	1, wherein the oxide 

semiconductor film has an amorphous structure. 

15 10. The semiconductor device 	cording to claim 9, wherein the oxide 

semiconductor film includes a crystal po ion. 

11. A semiconductor devi 	comprising: 

a first insulating film; 

20 

25 

an oxide semiconductor film over and in contact with the first insulating film; 

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

semiconductor film; 

a gate elec ode adjacent to the oxide semiconductor film; and 

a secon 	insulating film over and in contact with the oxide semiconductor film, 

whin the first insulating film includes silicon and oxygen, 

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

first inng film, 

wherein a thickness of the first region is 5 nm, 

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

30 1.0 at.%, 

wherein the second insulating film includes silicon and oxygen, 
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wherein the oxide semiconductor film includes a second region in contact wit 

the second insulating film, 

' wherein a thickness of the second region is 5 nm, 

wherein a concentration of silicon in the second region is higher tha 	.0 at.%, 

and 

wherein a concentration of silicon included in a region oth 	than the first 

region and the second region of the oxide semiconductor film 	lower than the 

concentration of silicon included in the first region. 

10 12. The semiconductor device according to cl, m .11, wherein the gate 

electrode is located below the oxide semiconductor fill with the first insulating film 

interposed therebetween. 

13. The semiconductor device accor 	ng to claim 12, wherein the second 

15 insulating film is a channel protective film. 

14. The semiconductor devil - according to claim 12, wherein the second 

insulating film is a protective insul 	mg film that covers the oxide semiconductor film, 

the source electrode and the drat 	electrode. 

20 
 

25 

15. The semicond ctor device according to claim 11, wherein the concentration 

of silicon included in t , 'first region is lower than or equal to 0.1 at.%. 

ex 

 

16. The 	miconductor device according to claim 11, 

wher 'n the first insulating film includes carbon, and 

w erein a concentration of carbon in the first region is lower than or equal to 

1.0 x 10 	atoms/cm3. 

17. The semiconductor device according to claim 11, wherein the oxide 

30 semiconductor film has crystallinity. 
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18. The semiconductor device according to claim 

semiconductor film has an amorphous structure. 

11, wherein the oxid 

19. The semiconductor device according to claim 18, wherein l e oxide 

5 semiconductor film includes a crystal portion. 
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CLAIMS 

1. A semiconductor device comprising: 

a first insulating layer; 

an oxide semiconductor layer over and in contact with the first insulating layer; 

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

semiconductor layer; 

a gate electrode adjacent to the oxide semiconductor layer; and 

a second insulating layer over and in contact with the oxide semiconductor layer, 

wherein the first insulating layer includes silicon and oxygen, 

wherein the oxide semiconductor layer includes a first region in contact with the 

first insulating layer, 

wherein a thickness of the first region is 5 nm, 

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

1.0 at. %, 

wherein the second insulating layer includes silicon and oxygen, 

wherein the oxide semiconductor layer includes a second region in contact with 

the second insulating layer, 

wherein a thickness of the second region is 5 nm, 

wherein a concentration of silicon in the second region is higher than 1.0 at. %, 

wherein the oxide semiconductor layer includes a third region between the first 

region and the second region, and 

wherein a concentration of silicon in the third region is lower than the 

concentration of silicon in the first region. 

2. The semiconductor device according to claim 1, wherein the gate electrode is 

located below the oxide semiconductor layer with the first insulating layer interposed 

therebetween. 

3. The semiconductor device according to claim 2, wherein the second insulating 

layer is a channel protective layer. 
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4. The semiconductor device according to claim 2, wherein the second insulating 

layer is a protective insulating layer that covers the oxide semiconductor layer, the 

source electrode and the drain electrode. 

5. The semiconductor device according to claim 1, wherein the concentration of 

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

6. The semiconductor device according to claim 1, 

wherein the first insulating layer includes carbon, and 

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

1.0x 102°  atoms/cm3. 

7. The 	semiconductor 	device 	according 	to 	claim 	1, 	wherein 	the 	oxide 

semiconductor layer has crystallinity. 

8. The 	semiconductor 	device 	according 	to 	claim 	1, 	wherein 	the 	oxide 

semiconductor layer has an amorphous structure. 

9. The 	semiconductor 	device 	according 	to 	claim 	8, 	wherein 	the 	oxide 

semiconductor layer includes a crystal portion. 

10. A semiconductor device comprising: 

a first insulating layer; 

an oxide semiconductor layer over and in contact with the first insulating layer; 

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

semiconductor layer; 

a gate electrode adjacent to the oxide semiconductor layer; and 

a second insulating layer over and in contact with the oxide semiconductor layer, 

wherein the first insulating layer includes silicon, 

wherein the oxide semiconductor layer includes a first region, 
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wherein a concentration of silicon in the first region is lower than or equal to 

1.0 at. %, 

wherein the second insulating layer includes silicon, 

wherein the oxide semiconductor layer includes a second region, 

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

concentration of silicon in the second region, 

wherein the oxide semiconductor layer includes a third region between the first 

region and the second region, and 

wherein a concentration of silicon in the third region is lower than the 

concentration of silicon in the first region. 

11. The semiconductor device according to claim 10, wherein the gate electrode is 

located below the oxide semiconductor layer with the first insulating layer interposed 

therebetween. 

12. The semiconductor device according to claim 11, wherein the second insulating 

layer is a channel protective layer. 

13. The semiconductor device according to claim 11, wherein the second insulating 

layer is a protective insulating layer that covers the oxide semiconductor layer, the 

source electrode and the drain electrode. 

14. The semiconductor device according to claim 10, wherein the concentration of 

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

15. The semiconductor device according to claim 10, 

wherein the first insulating layer includes carbon, and 

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

1.0x 102°  atoms/cm3. 

16. The 	semiconductor 	device 	according 	to 	claim 	10, 	wherein 	the 	oxide 

semiconductor layer has crystallinity. 
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17. The 	semiconductor 	device 	according 

semiconductor layer has an amorphous structure. 

to claim 10, wherein the oxide 

18. The 	semiconductor 	device 	according 

semiconductor layer includes a crystal portion. 

to claim 17, wherein the oxide 


