WHAT IS CLAIMED IS:

5 of

bond substrate;

forming a conductive layer over a base substrate having an/ sulating surface;
attaching the bond substrate and the conductive layer ) an insulating layer
10  interposed between the bond substrate and the conductive la
heating the bond substrate and separating i bond substrate in the
embrittlement region to form a stacked structure of tonductive layer, the insulating
layer, and a semiconductor layer over the base subs -
patterning the semiconductor and forming an island-shaped
15  semiconductor layer; /

forming a gate insulating layer ovey'the istand-shaped semiconductor layer;

forming a gate electrode over th
y{ a second impurity region, and a third impurity

gate insulating layer;

- forming a first impurity regi

region; and f/
20 forming a first electrod :jé/lecnically connected to the first impurity region and a

second electrode electrically gonnected to the second impurity region,
wherein the thlrgf/ impurity region is provided between a channel formation
region and the second mipunty region.

&

25 2. The ,rhethod for manufacturing a semiconductor device, according to claim
1, further comﬁnsmg the step of forming a protective insulating layer over the bond
substrate, /f

/xi//fherem adding the ion to the bond substrate is performed through the
protiyfive insulating layer.

30 /

/ 3. The method for manufacturing a semiconductor device, according to claim

1, wherein an impurity concentration in the third impurity region is lower than that of
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the second impurity region.

4. The method for manufacturing a semiconductor device, according t 1 laim
1,

5 wherein an impurity concentration of each of the first impurity region and the

second impurity region is higher than or equal to 1 x 10" atoms/cm®, a i
wherein an impurity concentration of the third impurity reg is higher than or

4

equal to 5 x 10'® atoms/em?.
10 5. The method for manufacturing a semiconductdevice, according to claim
1, wherein the bond substrate is a single crystal silicg { substrate or a single crystal
silicon carbide substrate.

6. The semiconductor device accord' to claim 1,

Vs

15 wherein the conductive layer is configured to reduce an electric field at a

periphery of a bonding region when a ' is applied between the first impurity
region and the second impurity region,d
wherein the bonding regig is where the channel formation region and the
second impurity region are bondo each other.
20 /
7. A method for ﬁénufacturhag a semiconductor device, comprising the steps
of: f

irradiating arb’”gnd substrate with an ion to form an embrittlement region in the
e

j)

bond substrate; j
25 formirﬁg’ a first insulating layer over the bond substrate;
forny ‘f;!g a conductive layer over the first insulating layer;
forming a second insulating layer over the conductive layer;
/f forming a third insulating layer over a base substrate;
attaching the second insulating layer to the third insulating layer;
30 heating the bond substrate and separating the bond substrate in the

/ embrittlement region to form a stacked structure of the third insulating layer, the second
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insulating layer, the conductive layer, the first insulating layer, and a semiconducto
layer over the base substrate; /

patterning the semiconductor layer to form an island-shaped semicoy ductor

layer; #
forming a gate insulating layer over the island-shaped semicondu layer;
forming a gate electrode over the gate insulating layer; )
forming a first impurity region, a second impurity region, a third impurity
region; and /

forming a first electrode electrically connected to the impurity region and a
second electrode electrically connected to the second impurjf! region,
wherein the third impurity region is provide .. etween a channel formation

region and the second impurity region.

8. The method for manufacturing a , iconductor device, according to claim
7, wherein the ion-irradiating step is - ed before the step of forming the first
insulating layer, after the step of n: the first insulating layer, after the step of

forming the conductive layer, or after ’gH step of forming the second insulating layer.

9. The method for m;/.a{i/gcnn-ing a semiconductor device, according to claim
7, further comprising the st;ﬁj of forming a protective insulating layer over the bond
substrate, /
wherein add{i}lé/:he ion to the bond substrate is performed through the

protective insulatin;f ayer.

10. /The method for manufacturing a semiconductor device, according to
claim 7, wherein an impurity concentration in the third impurity region is lower than

that of the second impurity region.

11. The method for manufacturing a semiconductor device, according to

/claim 7,

wherein an impurity concentration of each of the first impurity region and the

second impurity region is higher than or equal to 1 x 10'? atoms/cm’, and
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wherein an impurity concentration of the third impurity region is higher than

equal to 5 x 10" atoms/cm’,

crystal silicon carbide substrate.

13.  The semiconductor device according to claim 7,
wherein the conductive layer is configured to redug electric field at a
periphery of a bonding region when a voltage is applie
region and the second impurity region, and

wherein the bonding region is where the formation region and the

second impurity region are bonded to each other.

14. A semiconductor device
a base substrate having an insulat' surface;
a conductive layer over the insulating surface;
an insulating layer over the nductive layer;

a semiconductor layer oyér the insulating layer, the semiconductor layer having
a channel formation region, a first impurity region, a second impurity region, and a third
impurity region provided bégveen the channel formation region and the second impurity
region;

a gate insulating layer over the semiconductor layer;

a gate electrode over the gate insulating layer;

a first €lectrode electrically connected to the first impurity region; and

a setond electrode electrically connected to the second impurity region.

15. The semiconductor device according to claim 14, wherein the
se] ticonductor layer is one of a single crystal silicon layer and a single crystal silicon

Carbide layer.

16. The semiconductor device according to claim 14,
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wherein the conductive layer is configured to be held at a given potential, and

wherein the given potential is a ground potential.

17. The semiconductor device according to claim 14,

wherein an impurity concentration of the third impurity regiop /is higher than or

equal to 5 x 10'® atoms/cm®.

18. The semiconductor device according to claim , wherein a thickness of
the insulating layer is less than or equal to 5 pm.

19. The semiconductor device accordin ' claim 14, wherein the channel
formation region is electrically connected to the ductive layer.

20. The semiconductor device ading to claim 14,

wherein the conductive layer configured to reduce an electric field at a
periphery of a bondiﬁg region voltage is applied between the first impurity
region and the second impurity regi 6n, and

wherein the bonding zé/ion is where the channel formation region and the
second impurity region are;:}@ ded to each other.

/
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WHAT IS CLAIMED IS:

1. A method for manufacturing a semiconductor device, comprising the steps
of:

irradiating a bond substrate with an ion to form an embrittlement region in the
bond substrate;

forming a first insulating layer over the bond substrate;

forming a conductive layer over the first insulating layer;

forming a second insulating layer over the conductive layer;

forming a third insulating layer over a base substrate;

attaching the second insulating layer to the third insulating layer;

heating the bond substrate and separating the bond substrate in the
embrittlement region to form a stacked structure of the third insulating layer, the
second insulating layer, the conductive layer, the first insulating layer, and a
semiconductor layer over the base substrate;

patterning the semiconductor layer to form an island-shaped semiconductor

layer;
forming a gate insulating layer over the island-shaped semiconductor layer;
forming a gate electrode over the gate insulating layer;
forming a first impurity region, a second impurity region, and a third impurity
region; and

forming a first electrode electrically connected to the first impurity region and a
second electrode electrically connected to the second impurity region,

wherein the third impurity region is provided between a channel formation
region and the second impurity region,

wherein the conductive layer is configured to reduce an electric field at a
periphery of a bonding region when a voltage is applied between the first impurity
region and the second impurity region, and

wherein the bonding region is a region where the channel formation region and

the second impurity region are bonded to each other.

2. The method for manufacturing a semiconductor device, according to claim 1,
wherein the ion-irradiating step is performed before the step of forming the first
insulating layer, after the step of forming the first insulating layer, after the step of

forming the conductive layer, or after the step of forming the second insulating layer.
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3. The method for manufacturing a semiconductor device, according to claim 1,
further comprising the step of forming a protective insulating layer over the bond
substrate,

wherein adding the ion to the bond substrate is performed through the protective

insulating layer.

4. The method for manufacturing a semiconductor device, according to claim 1,
wherein an impurity concentration in the third impurity region is lower than that of the

second impurity region.

5. The method for manufacturing a semiconductor device, according to claim 1,

wherein an impurity concentration of each of the first impurity region and the
second impurity region is higher than or equal to 1 x 10" atoms/cm®, and

wherein an impurity concentration of the third impurity region is higher than or

equal to 5 x 10'® atoms/cm’.

6. The method for manufacturing a semiconductor device, according to claim 1,
wherein the bond substrate is a single crystal silicon substrate or a single crystal silicon

carbide substrate.

7. A method for manufacturing a semiconductor device, comprising the steps
of:

irradiating a bond substrate with an ion to form an embrittlement region in the
bond substrate;

forming a first insulating layer over the bond substrate;

forming a conductive layer over the first insulating layer;

forming a second insulating layer over the conductive layer;

forming a third insulating layer over a base substrate;

attaching the second insulating layer to the third insulating layer;

heating the bond substrate and separating the bond substrate in the
embrittlement region to form a stacked structure of the third insulating layer, the
second insulating layer, the conductive layer, the first insulating layer, and a
semiconductor layer over the base substrate;

patterning the semiconductor layer to form an island-shaped semiconductor
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layer;

forming a gate insulating layer over the island-shaped semiconductor layer;

forming a gate electrode over the gate insulating layer; and

forming a first impurity region, a second impurity region, and a third impurity
region;

wherein the third impurity region is provided between a channel formation
region and the second impurity region,

wherein the conductive layer is configured to reduce an electric field at a
periphery of a bonding region when a voltage is applied between the first impurity
region and the second impurity region, and

wherein the bonding region is a region where the channel formation region and

the second impurity region are bonded to each other.

8. The method for manufacturing a semiconductor device, according to claim 7,
wherein the ion-irradiating step is performed before the step of forming the first
insulating layer, after the step of forming the first insulating layer, after the step of

forming the conductive layer, or after the step of forming the second insulating layer.

9. The method for manufacturing a semiconductor device, according to claim 7,
further comprising the step of forming a protective insulating layer over the bond
substrate,

wherein adding the ion to the bond substrate is performed through the protective

insulating layer.

10. The method for manufacturing a semiconductor device, according to claim 7,
wherein an impurity concentration in the third impurity region is lower than that of the

second impurity region.

11. The method for manufacturing a semiconductor device, according to claim
7,

wherein an impurity concentration of each of the first impurity region and the
second impurity region is higher than or equal to 1 x 10'° atoms/cm’, and

wherein an impurity concentration of the third impurity region is higher than or

equal to 5 x 10'® atoms/cm’.
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12. The method for manufacturing a semiconductor device, according to claim 7,
wherein the bond substrate is a single crystal silicon substrate or a single crystal silicon

carbide substrate.

13. A method for manufacturing a semiconductor device, comprising the steps
of:

irradiating a bond substrate with an ion to form an embrittlement region in the
bond substrate;

forming a first insulating layer over the bond substrate;

forming a conductive layer over the first insulating layer;

forming a second insulating layer over the conductive layer;

forming a third insulating layer over a base substrate;

attaching the second insulating layer to the third insulating layer;

heating the bond substrate and separating the bond substrate in the
embrittlement region to form a stacked structure of the third insulating layer, the
second insulating layer, the conductive layer, the first insulating layer, and a
semiconductor layer over the base substrate;

patterning the semiconductor layer to form an island-shaped semiconductor

layer;
forming a gate insulating layer over the island-shaped semiconductor layer;
forming a gate electrode over the gate insulating layer;
forming a first impurity region, a second impurity region, and a third impurity
region;

forming a fourth insulating layer over the gate electrode; and

selectively etching the gate insulating layer and the fourth insulating layer,

wherein the third impurity region is provided between a channel formation
region and the second impurity region,

wherein the conductive layer is configured to reduce an electric field at a
periphery of a bonding region when a voltage is applied between the first impurity
region and the second impurity region, and

wherein the bonding region is a region where the channel formation region and

the second impurity region are bonded to each other.

14. The method for manufacturing a semiconductor device, according to claim

13, wherein the ion-irradiating step is performed before the step of forming the first
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insulating layer, after the step of forming the first insulating layer, after the step of

forming the conductive layer, or after the step of forming the second insulating layer.

15. The method for manufacturing a semiconductor device, according to claim
13, further comprising the step of forming a protective insulating layer over the bond
substrate,

wherein adding the ion to the bond substrate is performed through the protective

insulating layer.

16. The method for manufacturing a semiconductor device, according to claim
13, wherein an impurity concentration in the third impurity region is lower than that of

the second impurity region.

17. The method for manufacturing a semiconductor device, according to claim
13,

wherein an impurity concentration of each of the first impurity region and the
second impurity region is higher than or equal to 1 x 10" atoms/cm’, and

wherein an impurity concentration of the third impurity region is higher than or

equal to 5 x 10' atoms/cm’.
18. The method for manufacturing a semiconductor device, according to claim

13, wherein the bond substrate is a single crystal silicon substrate or a single crystal

silicon carbide substrate.
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