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CLAIMS

1. A semiconductor device comprising:
an insulating film;
an oxide semiconductor film provided to be in contact with the insulating film;

a source electrode and a drain electrode electrically connectcc} to the oxide
semiconductor film; and ’ /f

a gate electrode adjacent to the oxide semiconductor film,
wherein the insulating film includes silicon and oxygen,

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

insulating film,

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

1.0 at.%, and

wherein at least the first region includes portion.

2. The semiconductor device according to claim 1,

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

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

region is lower than the concentrati/gifx of silicon included in the first region.
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3. The semiconductor device according to claim 1, wherein a crystal portion is

included in a region in thqﬁkide semiconductor film other than the first region.
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4. The semiconductor device according to claim 1, wherein a c-axis in the
/

crystal portion is ,:ﬂigned in a direction perpendicular to an interface between the oxide

semiconductor/film and the insulating film.
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5. The semiconductor device according to claim 1, wherein the concentration

of si}/iéon included in the first region is lower than or equal to 0.1 at.%.

/ 6. The semiconductor device according to claim 1,
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wherein the insulating film includes carbon, and

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

1.0 x 10% atoms/cm’.

located below the oxide semiconductor film with the insulating interposed

therebetween.

8. A semiconductor device comprising:

a gate electrode;

a gate insulating film covering the gate electrode; /

an oxide semiconductor film provided to be in tact with the gate insulating
film and overlap with at least the gate electrode; ’

a channel protective film provided f be in contact with the oxide
semiconductor film; and

a source electrode and a drain elect e which are provided over the channel
protective film and electrically connccted, the oxide semiconductor film,

wherein the gate insulating fil ncludes silicon and oxygen,

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

gate insulating film, /
wherein a concentration of silicon in the first region is lower than or equal to
/
1.0 at.%, and Vs

/
. f g Lo .
wherein at least'the first region includes a crystal portion.

9. The sgr‘h/iconductor device according to claim 8,
wher%'{ﬁ the first region has a thickness less than or equal to 5 nm, and
wh,éf;ein a concentration of silicon included in a region other than the first

region i;/{gwer than the concentration of silicon included in the first region.-
/

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

ﬂincluded 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
crystal portion is aligned in a direction perpendicular to an interface between the ox;j

semiconductor film and the gate insulating film.

12. The semiconductor device according to claim 8, wherein the coficentration

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

Vs

1.0 x 10*® atoms/cm®.

14. A semiconductor device comprising:

a gate electrode;

a gate insulating film covering the galectrode;

an oxide semiconductor film provig éd to be in contact with the gate insulating
film and overlap with at least the gate elrode; '
a source electrode and a drafn electrode electrically connected to the oxide
semiconductor film; and ) /f"

a protective insulatingf,f:i/im cbvcring the oxide semiconductor film, the source
electrode and the drain elect;,efﬁle,

wherein each ogﬁrhe gate insulating film and the protective insulating film
includes silicon and 0}5‘2%,

wherein z/e/ oxide semiconductor film includes a first region in contact with the
gate insulating filn,

whergin the oxide semiconductor film includes a second region in contact with
the protec}jfife insulating film,

/évherein a concentration of silicon in the first region is lower than or equal to
1.0 3t.%,

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, awd

wherein a concentration of silicon included in a region other than the first
region and the second region is lower than the concentrations of silicon included in the

first region and the second region. /

~ 16. The semiconductor device according to claim 14, Avherein a region in the
oxide semiconductor film other than the first region and the second region includes a

crystal portion.

17. The semiconductor device according t0 claim 14, wherein a c-axis in the
crystal portion is aligned in a direction perpendi€ular to an interface between the oxide

semiconductor film and the gate insulating fi

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

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

at.%.

19. The semicondyctor device according to claim 14,
wherein the ggté insulating film includes carbon, and

. ¢ . . . Lo
wherein a ¢oncentration of carbon in the first region is lower than or equal to
e

1.0 x 10%° atomsf/f:”fx’n3 .

$




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.



