
WHAT IS CLAIMED IS: 

1. A method for manufacturing a semiconductor device, comprisin 	he steps 

5 	of: 

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

bond substrate; 

forming a conductive layer over a base substrate having a i nsulating surface; 

attaching the bond substrate and the conductive layer 	ith an insulating layer 
Ir  

10 	interposed between the bond substrate and the conductive lay r; 

heating the bond 	substrate and separating 	bond 	substrate in the 

embrittlement region to form a stacked structure of th conductive layer, the insulating 

layer, and a semiconductor layer over the base subs', 1 t ; 

patterning 	the 	semiconductor 	Jaye, 	and 	forming 	an 	island-shaped 

15 	semiconductor layer; 

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

forming a gate electrode over th gate insulating layer; 

forming a first impurity rep n, a second impurity region, and a third impurity 

region; and 

20 	forming a first electrode electrically connected to the first impurity region and a 

second electrode electrically pbnnected to the second impurity region, 

wherein the thir 	Impurity region is provided between a channel formation 

region and the second i
,
purity region. 

25 2. 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, 

herein adding the ion to the bond substrate is performed through the 

prote 	ive insulating layer. 

30 

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

, 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 /claim 

1, 

5 	wherein an impurity concentration of each of the first impurity r 	ion and the 

second impurity region is higher than or equal to 1 x 1019  atoms/cm3, 

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

equal to 5 x 1016  atoms/cm3. 

10 5. The method for manufacturing a semiconduct 	device, according to claim 

1, wherein the bond substrate is a single crystal silic 	substrate or a single crystal 

silicon carbide substrate. 

15 

6. The semiconductor device accord' f 	to claim 1, 

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

periphery of a bonding region when a 	i Rage is applied between the first impurity 

region and the second impurity region, nd 

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

second impurity region are bonde to each other. 

20 

7. A method for Manufacturing a semiconductor device, comprising the steps 

of: 

irradiating a ,iond substrate with an ion to form an embrittlement region in the 

bond substrate; 

25 formin a first insulating layer over the bond substrate; 

forming a conductive layer over the first insulating layer; 

fprtning 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; 

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 semico it uctor 

layer; 

5 forming a gate insulating layer over the island-shaped semiconduc 	r layer; 

forming a gate electrode over the gate insulating layer; 

forming a first impurity region, a second impurity region, 	d a third impurity 

region; and 

forming a first electrode electrically connected to the 	t impurity region and a 

10 second electrode electrically connected to the second impu 	region, 

wherein the third impurity region is provide 	etween a channel formation 

region and the second impurity region. 

8. The method for manufacturing a sriconductor device, according to claim 

15 7, wherein the ion-irradiating step is perfo • ed before the step of forming the first 

insulating layer, after the step of formi r 	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 rn 	ufacturing a semiconductor device, according to claim 

20 7, further comprising the st 	of forming a protective insulating layer over the bond 

substrate, 

wherein addi 	the ion to the bond substrate is performed through the 

protective insulating ayer. 

25 10. e method for manufacturing a semiconductor device, according to 

claim 7, w erein an impurity concentration in the third impurity region is lower than 

that of 	e second impurity region. 

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

30 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 1019  atoms/cm3, and 
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wherein an impurity concentration of the third impurity region is higher than or 

equal to 5 x 1016  atoms/cm3. 

12. The method for manufacturing a semiconductor device, acc ding to 

5 claim 7, wherein the bond substrate is a single crystal silicon substrate 	r a single 

crystal silicon carbide substrate. 

13. The semiconductor device according to claim 7, 

wherein the conductive layer is configured to redu = an electric field at a 

10 periphery of a bonding region when a voltage is applied 	etween the first impurity 

region and the second impurity region, and 

wherein the bonding region is where the c fl annel formation region and the 

second impurity region are bonded to each other. 

15 14. A semiconductor device comp 	nig: 

a base substrate having an insulat 	g surface; 

a conductive layer over the ins 	ating surface; 

an insulating layer over the onductive layer; 

a semiconductor layer o 	r the insulating layer, the semiconductor layer having 

20 a channel formation region, a 	st impurity region, a second impurity region, and a third 

impurity region provided between the channel formation region and the second impurity 

region; 

a gate insul 	g layer over the semiconductor layer; 

a gate e 	trode over the gate insulating layer; 

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

a s 	and electrode electrically connected to the second impurity region. 

15. The 	semiconductor device 	according 	to 	claim 	14, 	wherein the 

se 	conductor layer is one of a single crystal silicon layer and a single crystal silicon 

30 'arbide 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. 

5 

17. The semiconductor device according to claim 14, 

wherein an impurity concentration of each of the first impurity re on and the 

second impurity region is higher than or equal to 1 x 1019  atoms/cm3, and 

wherein an impurity concentration of the third impurity regio pis higher than or 

equal to 5 x 1016  atoms/cm3. 

10 18. The semiconductor device according to claim 	4, wherein a thickness of 

the insulating layer is less than or equal to 5µm. 

19. The semiconductor device accordin 	o claim 14, wherein the channel 

formation region is electrically connected to the c nductive layer. 

15 

20. The semiconductor device ac ording to claim 14, 

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

periphery of a bonding region whe 	a voltage is applied between the first impurity 

region and the second impurity re • 	n, and 

20 	wherein the bonding r gion is where the channel formation region and the 

second impurity region are by 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 1019  atoms/cm3, and 

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

equal to 5 x 1016  atoms/cm3. 

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 1019  atoms/cm3, and 

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

equal to 5 x 1016  atoms/cm3. 
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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 foam ing 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 1019  atoms/cm3, and 

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

equal to 5 x 1016  atoms/cm3. 

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. 

42 


