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Claims
1. A method for manufacturing a semiconductor device, comprising the

steps of:

gap different from an energy gap of the first oxide semicor ductor layer;

oxide semiconductor stack:

forming a gate insulating film over the source elecffode layer and the
drain electrode layer;

introducing oxygen into the oxide semicondugfor stack with use of the
source electrode layer and the drain electrode layer as a mask; and
forming a gate electrode layer overlapping the oxide semiconductor
stack with the gate insulating film intefposed therebetween.

2. The method for manufacturing a gemiconductor device according to
claim I, further comprising a step’of introducing dopant into the oxide
semiconductor stack with use gf the gate electrode layer as a mask.

3. The method for manufacfdring a semiconductor device according to
claim 1, further comprisigg steps of:

forming an interlayer iffsulating film over the gate electrode layer;
forming a contact hofe in the interlayer insulating film so as to reach at

least one of the sgtrce electrode layer and the drain electrode layer; and

forming a wiripg layer over the interlayer insulating film, wherein the
wiring layer 45 connected to the at least one of the source electrode

layer and fhe drain electrode layer through the contact hole.

onductor layer, a second oxide semiconductor layer over the first
oxide semiconductor layer, and a third oxide semiconductor layer over
the second oxide semiconductor layer, wherein the second oxide semi-
conductor layer has a smaller energy gap than the first oxide semi-
conductor layer, and the third oxide semiconductor layer has a larger
energy gap than the second oxide semiconductor layer;

forming a source electrode layer and a drain electrode layer over the
oxide semiconductor stack;

forming a gate insulating film over the source electrode layer and the
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drain electrode layer;

introducing oxygen into the oxide semiconductor stack with use of the /
source electrode layer and the drain electrode layer as a mask; and
forming a gate electrode layer overlapping the oxide semiconduc
stack with the gate insulating film interposed therebetween.

5. The method for manufacturing a semiconductor device acgbrding to
claim 4, /

wherein the third oxide semiconductor layer covers a side surface of the
first oxide semiconductor layer and a side surface of He second oxide
semiconductor layer. ‘

6. The method for manufacturing a semiconduc dr device according to
claim 4, further comprising a step of introducjfig dopant into the oxide
semiconductor stack with use of the gate el¢ctrode layer as a mask.

7. The method for manufacturing a semi fonductor device according to
claim 4, further comprising steps of: /

forming an interlayer insulating fili over the gate electrode layer;
forming a contact hole in the inteflayer insulating film so as to reach at
least one of the source electrogé layer and the drain electrode layer; and
forming a wiring layer overthe interlayer insulating film, wherein the
wiring layer is connected the at least one of the source electrode
layer and the drain elegfrode layer through the contact hole.

8. A semiconductor device comprising:

an oxide semiconguctor stack including a first oxide semiconductor
layer and a secghd oxide semiconductor layer with an energy gap
different fropd an energy gap of the first oxide semiconductor layer;

a source e}éctrode layer and a drain electrode layer adjacent to the
oxide sefniconductor stack;

a gatg/insulating film adjacent to the oxide semiconductor stack; and

a gate electrode layer adjacent to the oxide semiconductor stack with
he gate insulating film interposed therebetween.

9. The semiconductor device according to claim 8, wherein, in the
oxide semiconductor stack, a region which does not overlap the source
electrode layer nor the drain electrode layer has a higher oxygen con-
centration than a region which overlaps the source electrode layer or
the drain electrode layer.

10. The semiconductor device according to claim 8, wherein a region
which is in the oxide semiconductor stack and does not overlap with

the gate electrode layer contains dopant.
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11. The semiconductor device according to claim 8, further comprising:
an interlayer insulating film over the gate electrode layer, wherein the /
interlayer insulating film has a contact hole reaching at least one of gh
source electrode layer and the drain electrode layer; and ,
a wiring layer over the interlayer insulating film, wherein the ing
layer is connected to the at least one of the source electrode s and
the drain electrode layer through the contact hole. |
12. The semiconductor device according to claim §, w #rein the semi-
conductor device is one selected from the group con sisting of a table
having a display portion, a television set, a compu ', and a mobile
phone.

13. A semiconductor device comprising:
an oxide semiconductor stack including a oxide semiconductor
layer, a second oxide semiconductor lay,  in contact with the first

oxide semiconductor layer, and a third/oxide semiconductor layer in

contact with the second oxide semigonductor layer, wherein the second
oxide semiconductor layer has a gmaller energy gap than the first oxide
ird oxide semiconductor layer has a

semiconductor layer, and the
larger energy gap than the s¢cond oxide semiconductor layer;
a source electrode layer and a drain electrode layer adjacent to the
oxide semiconductor sgack;

a gate insulating filyf adjacent to the oxide semiconductor stack; and
a gate electrode lgger adjacent to the oxide semiconductor stack with
the gate insulaging film interposed therebetween.

14. The semjiConductor device according to claim 13, wherein, in the
iconductor stack, a region which does not overlap the source
layer nor the drain electrode layer has a higher oxygén con-
centrdtion than a region which overlaps the source electrode layer or

th¢/ drain electrode layer.

5. The semiconductor device according to claim 13, wherein an
electron affinity of the second oxide semiconductor layer is higher than
electron affinities of the first oxide semiconductor layer and the third
oxide semiconductor layer.

16. The semiconductor device according to claim 13, wherein a region
which is in the oxide semiconductor stack and does not overlap with
the gate electrode layer contains dopant.

17. The semiconductor device according to claim 13, further

comprising:
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an interlayer insulating film over the gate electrode layer, wherein the
interlayer insulating film has a contact hole reaching at least one of th
source electrode layer and the drain electrode layer; and

a wiring layer over the interlayer insulating film, wherein the wiriig
layer is connected to the at least one of the source electrode layér and
the drain electrode layer through the contact hole.

18. The semiconductor device according to claim 13, whefein the semi-
conductor device is one selected from the group consisging of a table
having a display portion, a television set, a computey/ and a mobile

phone.
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CLAIMS

1. A semiconductor device comprising:

an oxide semiconductor stack including a first oxide semiconductor layer,
a second oxide semiconductor layer in contact with a top surface of the first
oxide semiconductor layer, and a third oxide semiconductor layer in contact with
a top surface and a side surface of the second oxide semiconductor layer and in
contact with a side surface of the first oxide semiconductor layer, wherein the
second oxide semiconductor layer has a smaller energy gap than the first oxide
semiconductor layer, and the third oxide semiconductor layer has a larger energy
gap than the second oxide semiconductor layer;

a source electrode layer and a drain electrode layer adjacent to the oxide
semiconductor stack;

a gate insulating film adjacent to the oxide semiconductor stack; and

a gate electrode layer adjacent to the oxide semiconductor stack with the
gate insulating film interposed therebetween,

wherein, in the oxide semiconductor stack, a region which does not
overlap the source electrode layer nor the drain electrode layer has a higher
oxygen concentration than a region which overlaps the source electrode layer or
the drain electrode layer.

2. The semiconductor device according to claim 1, wherein an electron
affinity of the second oxide semiconductor layer is higher than electron affinities
of the first oxide semiconductor layer and the third oxide semiconductor layer.

3. The semiconductor device according to claim 1, wherein a region which
is in the oxide semiconductor stack and does not overlap with the gate electrode
layer contains dopant.

4. The semiconductor device according to claim 1, further comprising:

an interlayer insulating film over the gate electrode layer, wherein the
interlayer insulating film has a contact hole reaching at least one of the source
electrode layer and the drain electrode layer; and

a wiring layer over the interlayer insulating film, wherein the wiring layer
is connected to the at least one of the source electrode layer and the drain
electrode layer through the contact hole.
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5. The semiconductor device according to claim 1, wherein the
semiconductor device is one selected from the group consisting of a table having

a display portion, a television set, a computer, and a mobile phone.

6. A semiconductor device comprising:

an oxide semiconductor stack including a first oxide semiconductor layer,
a second oxide semiconductor layer in contact with a top surface of the first
oxide semiconductor layer, and a third oxide semiconductor layer in contact with
a top surface and a side surface of the second oxide semiconductor layer and in
contact with a side surface of the first oxide semiconductor layer, wherein the
second oxide semiconductor layer has a smaller energy gap than the first oxide
semiconductor layer, and the third oxide semiconductor layer has a larger energy
gap than the second oxide semiconductor layer;

a source electrode layer and a drain electrode layer adjacent to the oxide
semiconductor stack;

a gate insulating film over the oxide semiconductor stack; and

a gate electrode layer over the oxide semiconductor stack with the gate
insulating film interposed therebetween,

wherein, in the oxide semiconductor stack, a region which does not
overlap the source electrode layer nor the drain electrode layer has a higher
oxygen concentration than a region which overlaps the source electrode layer or

the drain electrode layer.

7. The semiconductor device according to claim 6, wherein an electron
affinity of the second oxide semiconductor layer is higher than electron affinities
of the first oxide semiconductor layer and the third oxide semiconductor layer.

8. The semiconductor device according to claim 6, wherein a region which
is in the oxide semiconductor stack and does not overlap with the gate electrode

layer contains dopant.

9. The semiconductor device according to claim 6, further comprising:
an interlayer insulating film over the gate electrode layer, wherein the
interlayer insulating film has a contact hole reaching at least one of the source

electrode layer and the drain electrode layer; and
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a wiring layer over the interlayer insulating film, wherein the wiring layer
is connected to the at least one of the source electrode layer and the drain

electrode layer through the contact hole.

10. The semiconductor device according to claim 6, wherein the
semiconductor device is one selected from the group consisting of a table having

a display portion, a television set, a computer, and a mobile phone.



