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CLAIMS
1. A method of manufacturing a semiconductor device:
preparing a base substrate and a semiconductor substrate;
jrradiating an ion species into the semiconductor substrate, whereby a daghaged
region is formed in the semiconductor substrate;
forming a bonding layer over at least one of the base substrate apd the

semiconductor substrate;

attaching the base substrate and the semiconductor subsfrate to each other with
the bonding layer interposed therebetween;

heating the semiconductor substrate and the bgée substrate by a heating
apparatus at a first temperature; and

heating the semiconductor substrate ard the base substrate by a rapid thermal
annealing apparatus at a second temperajfire, so that a semiconductor layer separated at
the damaged region of the semicondgctor substrate is formed over the base substrate

with the bonding layer therebetyveen.

2. The method of shanufacturing a semiconductor device according to claim 1,

wherein the igh species is irradiated by an ion doping apparatus.

3. Thefnethod of manufacturing a semiconductor device according to claim I,

wherein any one of a hydrogen gas and a helium gas is used as a source gas of

the iph species.
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4. The method of manufacturing a semiconductor device according to claim 1,

wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

5. The method of manufacturing a semiconductor device according to glaim 1,

wherein the second temperature is 400 °C or higher and 700 °C or/ower.

6. A method of manufacturing a semiconductor device:
preparing a base substrate and a semiconductor substrajt;
irradiating an ion species into the semiconductor sbstrate, whereby a damaged
region is formed in the semiconductor substrate;

forming a bonding layer over at least one gf the base substrate and the
semiconductor substrate;

attaching the base substrate and th€ semiconductor substrate to each other with
the bonding layer interposed therebeptveen;

heating the semiconductof substrate and the base substrate by a heating
apparatus at a first temperatyte;

heating the semigonductor substrate and the base substrate by a rapid thermal
annealing apparatuy/at a second temperature, so that a semiconductor layer separated at
the damaged region of the semiconductor substrate is formed over the base substrate
with the boaAding layer therebetween;

{rradiating a Group 18 element into a portion of the semiconductor layer to form

a gettering site; and
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heating the semiconductor layer at a third temperature, wherein a metal clement

in the semiconductor layer is diffused into the gettering site.

7. The method of manufacturing a semiconductor device according to claj

wherein the ion species is irradiated by an ion doping apparatus.

8. The method of manufacturing a semiconductor device according to claim 6,
wherein any one of a hydrogen gas and a helium gas is used as a source gas of

the ion species.

9. The method of manufacturing a semiconductgf device according to claim 6,
wherein the first temperature is lower than jlie second temperature, and

wherein a furnace is used as the heating/apparatus.

10. The method of manufacturing’a semiconductor device according to claim 6,

wherein the second temperadre is 400 °C or higher and 700 °C or lower.

11. The method of mfanufacturing a semiconductor device according to claim 6,

wherein the third temperature is 500 °C or higher and 700 °C or lower.

12. A method of manufacturing a semiconductor device:
prepgfing a base substrate and a semiconductor substrate;
iradiating an ion species into the semiconductor substrate, whereby a damaged

regigh is formed in the semiconductor substrate;
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forming a bonding layer over at least one of the base substrate and the

semiconductor substrate;

attaching the base substrate and the semiconductor substrate to each other wj
the bonding layer interposed therebetween;
heating the semiconductor substrate and the base substrate by a heajing

apparatus at a first temperature;

heating the semiconductor substrate and the base substrate By a rapid thermal
annealing apparatus at a second temperature, so that a semicopductor layer separated at
the damaged region of the semiconductor substrate is forpfed over the base substrate
with the bonding layer therebetween;

etching a part of the semiconductor layerfo form a semiconductor island;

forming an insulating film over the sgmiconductor island;

forming a gate electrode over thg/semiconductor island with the insulating film
therebetween; and

forming a source electrgde and a drain electrode over the insulating film,
wherein the source electrogé and the drain electrode is connected to a source portion

and a drain portion of the semiconductor layer.

13. The/method of manufacturing a semiconductor device according to claim 12,

whefrein the ion species is irradiated by an ion doping apparatus.
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14. The method of manufacturing a semiconductor device according to claim 12,

wherein any one of a hydrogen gas and a helium gas is used as a source gas of

the ion species.

15. The method of manufacturing a semiconductor device according §6 claim 12,

wherein the first temperature is lower than the second temperaturg, and

wherein a furnace is used as the heating apparatus.

16. The method of manufacturing a semiconductor de¥ice according to claim 12,

wherein the second temperature is 400°C or higher and 700 °C or lower.

17. A method of manufacturing a semiconductor device:
preparing a base substrate and a semigonductor substrate;

irradiating an ion species into thg’semiconductor substrate, whereby a damaged
region is formed in the semiconductgr substrate;

forming a bonding layer/ver at least one of the base substrate and the
semiconductor substrate;

attaching the bade substrate and the semiconductor substrate to each other with
the bonding layer jnterposed therebetween,

heating’the semiconductor substrate and the base substrate by a heating
apparatus/t a first temperature;

heating the semiconductor substrate and the base substrate by a rapid thermal

ealing apparatus at a second temperature, so that a semiconductor layer separated at
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the damaged region of the semiconductor substrate is formed over the base substrate
with the bonding layer therebetween;

etching a part of the semiconductor layer to form a semiconductor island;

forming an insulating film over the semiconductor island;

forming a gate electrode over the semiconductor island with the inghilating film
therebetween;

irradiating a Group 18 element into a region of the semicgaductor island to form
a gettering site, wherein the region does not overlap with the gate electrode;

heating the semiconductor island at a third tempeyature, wherein a metal element
in the semiconductor island is diffused into the gettering site; and

forming a source electrode and a drain e}éctrode over the insulating film,
wherein the source electrode and the drain efectrode is connected to a source portion

and a drain portion of the semiconductof layer.

18. The method of manufacturing a semiconductor device according to claim 17,

wherein the ion species is irradiated by an ion doping apparatus.

19. The methdd of manufacturing a semiconductor device according to claim 17,
wherein ghy one of a hydrogen gas and a helium gas is used as a source gas of

the ion species.
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20. The method of manufacturing a semiconductor device according to claim 17,

wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

21. The method of manufacturing a semiconductor device according {4 claim 17,

wherein the second temperature is 400 °C or higher and 700 °C oy lower.

22. The method of manufacturing a semiconductor device According to claim 17,

wherein the third temperature is 500 °C or higher and 700 °C or lower.

23. A method of manufacturing a semiconductof device:

preparihg a base substrate and a semicondydtor substrate;

irradiating an ion species into the semj€onductor substrate, whereby a damaged
region is formed in the semiconductor subgtrate;

forming a bonding layer over # least one of the base substrate and the
semiconductor substrate;

attaching the base subétrate and the semiconductor substrate to each other with

the bonding layer interpgéed therebetween;

heatifig the semiconductor substrate and the base substrate by a rapid thermal
annealiffg apparatus at a second temperature, so that a semiconductor layer separated at

theMamaged region of the semiconductor substrate is formed over the base substrate
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with the bonding layer therebetween;

etching a part of the semiconductor layer to form a semiconductor island;

forming an insulating film over the semiconductor island;

forming a gate electrode over the semiconductor island with the insulatiyg film
therebetween;

irradiating an impurity element serving as a donor or an acceptof into a region of
the semiconductor island, wherein the region does not overlap witlythe gate electrode;

irradiating a Group 18 element into the region to form # gettering site;

heating the semiconductor island at a third tempergfure, wherein a metal element
in the semiconductor island is diffused into the getteridg site; and

forming a source electrode and a drain elegtrode over the insulating film,
wherein the source electrode and the drain elgCtrode is connected to a source portion

and a drain portion of the semiconductorfayer.

24. The method of manufaéturing a semiconductor device according to claim 23,

wherein the ion specigé is irradiated by an ion doping apparatus.

25. The methog of manufacturing a semiconductor device according to claim 23,

wherein one of a hydrogen gas and a helium gas is used as a source gas of
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26. The method of manufacturing a semiconductor device according to claim 23,

wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

27. The method of manufacturing a semiconductor device according t claim 23,

wherein the second temperature is 400 °C or higher and 700 °C oplower.

28. The method of manufacturing a semiconductor device gccording to claim 23,

wherein the third temperature is 500 °C or higher and 700 °C or lower.

29. A method of manufacturing a semiconductpft device:

preparing a base substrate and a semicondyCtor substrate;

irradiating an ion species into the semdconductor substrate, whereby a damaged
region is formed in the semiconductor sulstrate;

forming a bonding layer over/t least one of the base substrate and the
semiconductor substrate;

attaching the base sybstrate and the semiconductor substrate to each other with
the bonding layer interp6sed therebetween;

heating the femiconductor substrate and the base substrate by a heating
apparatus at a first temperature;

hedting the semiconductor substrate and the base substrate by a rapid thermal

annegfing apparatus at a second temperature, so that a semiconductor layer separated at

€ damaged region of the semiconductor substrate is formed over the base substrate
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with the bonding layer therebetween;
etching a part of the semiconductor layer to form a semiconductor island;

forming an insulating film over the semiconductor island;

therebetween;

irradiating a Group 18 element into a region of the semiconductof island to form
a gettering site, wherein the region does not overlap with the gate e ctrode;

irradiating an impurity element serving as a donor or an/cceptor into the region;

heating the semiconductor island at a third temperagdre, wherein a metal element
in the semiconductor island is diffused into the gettering site; and

forming a source electrode and a drain elecifode over the insulating film,
wherein the source electrode and the drain elegfrode is connected to a source portion

and a drain portion of the semiconductor Igyer.

30. The method of manufacyiring a semiconductor device according to claim 29,

wherein the ion species 5 irradiated by an ion doping apparatus.

31. The method ¢f manufacturing a semiconductor device according to claim 29,
wherein any gne of a hydrogen gas and a helium gas is used as a source gas of

the ion species.
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32. The method of manufacturing a semiconductor device according to claim 29,
wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

33. The method of manufacturing a semiconductor device according tg’claim 29,

wherein the second temperature is 400 °C or higher and 700 °C oy/lower.

34. The method of manufacturing a semiconductor device g€cording to claim 29,

wherein the third temperature is 500 °C or higher and 700 °C or lower.

35. A method of manufacturing a semiconductoy/device:

preparing a base substrate and a semicondugfor substrate;

irradiating an ion species into the semigbnductor substrate, whereby a damaged
region is formed in the semiconductor substrate;

forming a bonding layer over afleast one of the base substrate and the
semiconductor substrate;

attaching the base substfate and the semiconductor substrate to each other with
the bonding layer interposgd therebetween;

heating the segficonductor substrate and the base substrate by a heating
apparatus at a firsy temperature;

heating the semiconductor substrate and the base substrate by a rapid thermal
annealing/apparatus at a second temperature, so that a semiconductor layer separated at

aged region of the semiconductor substrate is formed over the base substrate
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with the bonding layer therebetween;

etching a part of the semiconductor layer to form a semiconductor island;

forming an insulating film over the semiconductor island;

forming a gate electrode over the semiconductor island with the insulatjg film
therebetween;

irradiating an impurity element serving as a donor or an acceptgr into a first
region of the semiconductor island, wherein the first region does pot overlap with the
gate electrode;

irradiating a Group 18 element into a second regiofi of the semiconductor island
to form a gettering site, wherein the second region is 4 portion of the first region;

heating the semiconductor island at a third temperature, wherein a metal element
in the semiconductor island is diffused into e gettering site; and

forming a source electrode and g/drain electrode over the insulating film,
wherein the source electrode and the drain electrode is connected to a source portion

and a drain portion of the semigonductor layer.

36. The method gf manufacturing a semiconductor device according to claim 35,

wherein the 0n species is irradiated by an ion doping apparatus.

37. THe method of manufacturing a semiconductor device according to claim 35,

erein any one of a hydrogen gas and a helium gas is used as a source gas of

the jOn species.
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38. The method of manufacturing a semiconductor device according to claim 35,

wherein the first temperature is lower than the second temperature, and
wherein a furnace is used as the heating apparatus.

39. The method of manufacturing a semiconductor device accordipg to claim 35,

wherein the second temperature is 400 °C or higher and 700 °¢ or lower.

40. The method of manufacturing a semiconductor devi€e according to claim 35,

wherein the third temperature is 500 °C or higher a#d 700 °C or lower.

41. A method of manufacturing a semicondyCctor device, comprising:

forming a damaged region in a semiconguctor substrate by irradiating the
semiconductor substrate with an ion speciey’included in plasma which is generated by
exciting a source gas using a doping apparatus;

forming a bonding layer ovér at least one of a base substrate and the

semiconductor substrate;

attaching the base glibstrate and the semiconductor substrate to each other with

semicond{ctor substrate, over the base substrate by a rapid thermal annealing apparatus;
etching a part of the first semiconductor layer to form a second semiconductor

yer;
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forming an insulating film over the second semiconductor layer;

forming a gate electrode over the second semiconductor layer with the insulatin
film interposed therebetween;

etching a portion of the insulating film that does not overlap with the gal
electrode;

forming an impurity region imparting n-type or p-type conducti¥ity, which
includes an impurity element serving as a donor or an acceptor, in region of the
second semiconductor layer that does not overlap with the gatg/electrode and forming a
gettering site region including a Group 18 element next to/the impurity region; and

performing heat treatment, thereby gettering g/metal element in the second

semiconductor layer into the gettering site regio

42. The method of manufacturing a/semiconductor device according to claim 41,

wherein the ion species is irragfated with a dosage in a range 1x10'® ions/cm’ to

6x10'® ions/cm?.
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What is claimed is:

1. A method of manufacturing a semiconductor device:

preparing a base substrate and a semiconductor substrate;

irradiating the semiconductor substrate with ions, whereby a damaged region is formed in
the semiconductor substrate;

forming a bonding layer over at least one of the base substrate and the semiconductor
substrate;

attaching the base substrate and the semiconductor substrate to each other with the
bonding layer interposed therebetween;

heating the semiconductor substrate and the base substrate by a heating apparatus at a
first temperature; and

heating the semiconductor substrate and the base substrate by a rapid thermal annealing
apparatus at a second temperature, so that a semiconductor layer separated at the damaged
region of the semiconductor substrate is formed over the base substrate with the bonding layer
therebetween,

wherein the ions include H" ions, H," ions, and H;" ions, and

wherein the H;" ions occupy 70% or more of the total amount of the H* ions, the H," ions,

and the Hs" ions.

2. The method of manufacturing a semiconductor device according to claim 1, wherein the

irradiating with the ions is performed by an ion doping apparatus.

3. The method of manufacturing a semiconductor device according to claim 1,
wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

4. The method of manufacturing a semiconductor device according to claim 1, wherein the

second temperature is 400 °C or higher and 700 °C or lower.

5. A method of manufacturing a semiconductor device:

preparing a base substrate and a semiconductor substrate;

irradiating the semiconductor substrate with ions, whereby a damaged region is formed in
the semiconductor substrate;

forming a bonding layer over at least one of the base substrate and the semiconductor
substrate;

attaching the base substrate and the semiconductor substrate to each other with the
bonding layer interposed therebetween;

heating the semiconductor substrate and the base substrate by a heating apparatus at a

first temperature;
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heating the semiconductor substrate and the base substrate by a rapid thermal annealing
apparatus at a second temperature, so that a semiconductor layer separated at the damaged
region of the semiconductor substrate is formed over the base substrate with the bonding layer
therebetween;

irradiating a portion of the semiconductor layer with a Group 18 element to form a
gettering site; and

heating the semiconductor layer at a third temperature, whereby a metal element in the
semiconductor layer is diffused into the gettering site,

wherein the ions include H* ions, H," ions, and H;" ions, and

wherein the H;" ions occupy 70% or more of the total amount of the H" ions, the H," ions,

and the H;" ions.

6. The method of manufacturing a semiconductor device according to claim 5, wherein the

irradiating with the ions is performed by an ion doping apparatus.

7. The method of manufacturing a semiconductor device according to claim 5,
wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

8. The method of manufacturing a semiconductor device according to claim 5, wherein the

second temperature is 400 °C or higher and 700 °C or lower.

9. The method of manufacturing a semiconductor device according to claim 5, wherein the

third temperature is 500 °C or higher and 700 °C or lower.

10. A method of manufacturing a semiconductor device:

preparing a base substrate and a semiconductor substrate;

irradiating the semiconductor substrate with ions, whereby a damaged region is formed in
the semiconductor substrate;

forming a bonding layer over at least one of the base substrate and the semiconductor
substrate;

attaching the base substrate and the semiconductor substrate to each other with the
bonding layer interposed therebetween;

heating the semiconductor substrate and the base substrate by a heating apparatus at a
first temperature;

heating the semiconductor substrate and the base substrate by a rapid thermal annealing
apparatus at a second temperature, so that a semiconductor layer separated at the damaged
region of the semiconductor substrate is formed over the base substrate with the bonding layer
therebetween;

etching a part of the semiconductor layer to form a semiconductor island;
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forming an insulating film over the semiconductor island;

forming a gate electrode over the semiconductor island with the insulating film
therebetween; and

forming a source electrode and a drain electrode over the insulating film,

wherein the ions include H' ions, H," ions, and H;" ions, and

wherein the H;" ions occupy 70% or more of the total amount of the H* ions, the H," ions,

and the H;" ions.

11. The method of manufacturing a semiconductor device according to claim 10, wherein the

irradiating with the ions is performed by an ion doping apparatus.

12. The method of manufacturing a semiconductor device according to claim 10,
wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

13. The method of manufacturing a semiconductor device according to claim 10, wherein the

second temperature is 400 °C or higher and 700 °C or lower.

14, A method of manufacturing a semiconductor device:

preparing a base substrate and a semiconductor substrate;

irradiating the semiconductor substrate with ions, whereby a damaged region is formed in
the semiconductor substrate;

forming a bonding layer over at least one of the base substrate and the semiconductor
substrate;

attaching the base substrate and the semiconductor substrate to each other with the
bonding layer interposed therebetween;

heating the semiconductor substrate and the base substrate by a heating apparatus at a
first temperature;

heating the semiconductor substrate and the base substrate by a rapid thermal annealing
apparatus at a second temperature, so that a semiconductor layer separated at the damaged
region of the semiconductor substrate is formed over the base substrate with the bonding layer
therebetween;

etching a part of the semiconductor layer to form a semiconductor island,;

forming an insulating film over the semiconductor island;

forming a gate electrode over the semiconductor island with the insulating film
therebetween;

irradiating a region of the semiconductor island with a Group 18 element to form a
gettering site, wherein the region does not overlap with the gate electrode;

heating the semiconductor island at a third temperature, whereby a metal element in the

semiconductor island is diffused into the gettering site; and
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forming a source electrode and a drain electrode over the insulating film,
wherein the ions include H' ions, H," ions, and H;" ions, and
wherein the H;" ions occupy 70% or more of the total amount of the H” ions, the H," ions,

and the H;" ions.

15. The method of manufacturing a semiconductor device according to claim 14, wherein the

irradiating with the ions is performed by an ion doping apparatus.

16. The method of manufacturing a semiconductor device according to claim 14,
wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

17. The method of manufacturing a semiconductor device according to claim 14, wherein the

second temperature is 400 °C or higher and 700 °C or lower.

18. The method of manufacturing a semiconductor device according to claim 14, wherein the

third temperature is 500 °C or higher and 700 °C or lower.

19. A method of manufacturing a semiconductor device:

preparing a base substrate and a semiconductor substrate;

irradiating the semiconductor substrate with ions, whereby a damaged region is formed in
the semiconductor substrate;

forming a bonding layer over at least one of the base substrate and the semiconductor
substrate;

attaching the base substrate and the semiconductor substrate to each other with the
bonding layer interposed therebetween;

heating the semiconductor substrate and the base substrate by a heating apparatus at a
first temperature;

heating the semiconductor substrate and the base substrate by a rapid thermal annealing
apparatus at a second temperature, so that a semiconductor layer separated at the damaged
region of the semiconductor substrate is formed over the base substrate with the bonding layer
therebetween;

etching a part of the semiconductor layer to form a semiconductor island;

forming an insulating film over the semiconductor island;

forming a gate electrode over the semiconductor island with the insulating film
therebetween;

irradiating an impurity element serving as a donor or an acceptor into a region of the
semiconductor island, wherein the region does not overlap with the gate electrode;

irradiating the region with a Group 18 element to form a gettering site;
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heating the semiconductor island at a third temperature, whereby a metal element in the
semiconductor island is diffused into the gettering site; and

forming a source electrode and a drain electrode over the insulating film,

wherein the ions include H' ions, H," ions, and H," ions, and

wherein the H;" ions occupy 70% or more of the total amount of the H* ions, the H," ions,

and the H;" ions.

20. The method of manufacturing a semiconductor device according to claim 19, wherein the

irradiating with the ions is performed by an ion doping apparatus.

21. The method of manufacturing a semiconductor device according to claim 19,
wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

22. The method of manufacturing a semiconductor device according to claim 19, wherein the

second temperature is 400 °C or higher and 700 °C or lower.

23. The method of manufacturing a semiconductor device according to claim 19, wherein the

third temperature is 500 °C or higher and 700 °C or lower.

24. A method of manufacturing a semiconductor device:

preparing a base substrate and a semiconductor substrate,

irradiating the semiconductor substrate with ions, whereby a damaged region is formed in
the semiconductor substrate;

forming a bonding layer over at least one of the base substrate and the semiconductor
substrate;

attaching the base substrate and the semiconductor substrate to each other with the
bonding layer interposed therebetween;

heating the semiconductor substrate and the base substrate by a heating apparatus at a
first temperature;

heating the semiconductor substrate and the base substrate by a rapid thermal annealing
apparatus at a second temperature, so that a semiconductor layer separated at the damaged
region of the semiconductor substrate is formed over the base substrate with the bonding layer
therebetween;

etching a part of the semiconductor layer to form a semiconductor island;

forming an insulating film over the semiconductor island;

forming a gate electrode over the semiconductor island with the insulating film
therebetween;

irradiating a region of the semiconductor island with a Group 18 element to form a

gettering site, wherein the region does not overlap with the gate electrode;
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irradiating an impurity element serving as a donor or an acceptor into the region;

heating the semiconductor island at a third temperature, whereby a metal element in the
semiconductor island is diffused into the gettering site; and

forming a source electrode and a drain electrode over the insulating film,

wherein the ions include H* ions, H," ions, and Hs" ions, and

wherein the H," ions occupy 70% or more of the total amount of the H” ions, the H," ions,

and the H;" ions.

25. The method of manufacturing a semiconductor device according to claim 24, wherein the

irradiating with the ions is performed by an ion doping apparatus.

26. The method of manufacturing a semiconductor device according to claim 24,
wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

27. The method of manufacturing a semiconductor device according to claim 24, wherein the

second temperature is 400 °C or higher and 700 °C or lower.

28. The method of manufacturing a semiconductor device according to claim 24, wherein the

third temperature is 500 °C or higher and 700 °C or lower.

29. A method of manufacturing a semiconductor device:

preparing a base substrate and a semiconductor substrate;

irradiating the semiconductor substrate with ions, whereby a damaged region is formed in
the semiconductor substrate;

forming a bonding layer over at least one of the base substrate and the semiconductor
substrate;

attaching the base substrate and the semiconductor substrate to each other with the
bonding layer interposed therebetween;

heating the semiconductor substrate and the base substrate by a heating apparatus at a
first temperature;

heating the semiconductor substrate and the base substrate by a rapid thermal annealing
apparatus at a second temperature, so that a semiconductor layer separated at the damaged
region of the semiconductor substrate is formed over the base substrate with the bonding layer
therebetween;

etching a part of the semiconductor layer to form a semiconductor island;

forming an insulating film over the semiconductor island;

forming a gate electrode over the semiconductor island with the insulating film

therebetween;
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irradiating an impurity element serving as a donor or an acceptor into a first region of the
semiconductor island, wherein the first region does not overlap with the gate electrode;

irradiating a second region of the semiconductor island with a Group 18 element to form a
gettering site, wherein the second region is a portion of the first region,

heating the semiconductor island at a third temperature, wherein a metal element in the
semiconductor island is diffused into the gettering site; and

forming a source electrode and a drain electrode over the insulating film,

wherein the ions include H' ions, H," ions, and H;" ions, and

wherein the H;' ions occupy 70% or more of the total amount of the H* ions, the H," ions,

and the Hj" ions.

30. The method of manufacturing a semiconductor device according to claim 29, wherein the

irradiating with the ions is performed by an ion doping apparatus.

31. The method of manufacturing a semiconductor device according to claim 29,
wherein the first temperature is lower than the second temperature, and

wherein a furnace is used as the heating apparatus.

32. The method of manufacturing a semiconductor device according to claim 29, wherein the

second temperature is 400 °C or higher and 700 °C or lower.

33. The method of manufacturing a semiconductor device according to claim 29, wherein the

third temperature is 500 °C or higher and 700 °C or lower.

34. A method of manufacturing a semiconductor device, comprising:

forming a damaged region in a semiconductor substrate by irradiating the semiconductor
substrate with ions included in plasma which is generated by exciting a source gas using a doping
apparatus;

forming a bonding layer over at least one of a base substrate and the semiconductor
substrate;

attaching the base substrate and the semiconductor substrate to each other with the
bonding layer interposed therebetween;

dividing the semiconductor substrate at the damaged region by heating the semiconductor
substrate, thereby forming a first semiconductor layer separated from the semiconductor substrate,
over the base substrate by a rapid thermal annealing apparatus;

etching a part of the first semiconductor layer to form a second semiconductor layer;

forming an insulating film over the second semiconductor layer;

forming a gate electrode over the second semiconductor layer with the insulating film
interposed therebetween;

etching a portion of the insulating film that does not overlap with the gate electrode;
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forming an impurity region imparting n-type or p-type conductivity, which includes an
impurity element serving as a donor or an acceptor, in a region of the second semiconductor layer
that does not overlap with the gate electrode and forming a gettering site region including a Group
18 element next to the impurity region; and

performing heat treatment, thereby gettering a metal element in the second semiconductor
layer into the gettering site region,

wherein the ions include H ions, H," ions, and H;" ions, and

wherein the H;* ions occupy 70% or more of the total amount of the H* ions, the H," ions,

and the H;" ions.

35. The method of manufacturing a semiconductor device according to claim 34, wherein the

ions are irradiated with a dosage in a range 1x10"jons/cm?to 6 x10'® ions/cm?.



