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wafer. If the stress is not buffered properly it often causes cracking in the wafer or

the peeling of thin films from the wafer, or creating defects in the wafer. This is
especially true in certain wafer fabrication technologies where the substrate is
removed and the epitaxial layers are bonded to another mechanical support that

30 acts like a new substrate.

Summary of the Invention

In accordance with a first preferred aspect, in a process for the fabrication of
35  semiconductor devices being fabricated on a substrate and including at least one

metal layer, after removal of the substrate and applying a second substrate, there
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There may be a plurality of metal layers. The plurality of metal layers may be
annealed sequentially or simultaneously. The laser beam may be sequentially
applied to the number of focations. '

30
The laser beam may be applied directly to the at least one layer, or may be applied
through the semiconductor device to the at ieast one metal layer. t may be to an

interface of the at least one metal layer and the semiconductor device.

35  The beam of electromagnetic radiation may be applied at a number of locations on
the at least one metal layer.
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Figure 2 is a view corresponding to Figure 1 after removal of the first substrate;

Figure 3 is a view corresponding to Figures 1 and 2 after formation of the second
25  substrate;

Figure 4 is a side view corresponding to Figures 1 to 3 after formation of an ohmic

contact layer;

Figure 5 is a top view corresponding to Figure 4;

Figure 6 is a schematic top view of the semiconductor devices of Figures 4 and 5
30  during annealing;

Figure 7 is a side view corresponding to the Figure 6;

Figure 8 is a localized side view corresponding to Figure 7; and

Figure 9 is a schematic side view corresponding to Figure 6 of a second

embodiment; |
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Detailed Description of the Preferred Embodiments



Figure 6 is a schematic top view of the sem conduct or
devices of Figures 4 and 5 3d duri ng anneal i ng;

Figure 7 is a side view corresponding to the Figure 6;
Figure 8 is a localized side view corresponding to
Figure 7; and Figure 9 is a schematic side view
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25  enable them 1o be more strongly adhered fo the epitaxial layers 1. This is by a
form of fusion of the ohmic contacts 5 and the epitaxial layers 1 at their interface.

The apparatus 14 produces the beam 16. The beam 16 will be a laser beam if
30 apparatus 14 is a laser, or will be light of desired frequency if apparatus 14 is at
least one lamp, or a bank of lamps. The beam 16 is focused on the exposed
surface of the ohmic contact 5. As such the ohmic contact 5 is heated by the beam
16. Due to the inherent heat conductivity of the ohmic contact 5, the beam 16 does
not need to be applied to the entirety of the surface of the ohmic contact 5
35
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By use of this invention, localized optical annealing is used in semiconductor
device fabrication, where the original wafer subsfrate is removed and the
semiconductor layers are transferred to a new substrate either before or after the
35  optical_annealing. Both laser annealing and lamp annealing may be used. Laser
annealing can be applied to where annealing is required by directing the laser
beam to that area. A broad light beam that is genetated by a lamp, a bank of
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annealed sequentially, or simultaneously.

The nature of the beam 16 will depend significantly on the materials of the ohmic or
30 metal layer 5, and the epitaxial layers 1. This will include the thickness of the
ohmic or metal layer 5. For a laser heam 16, the nature of the laser, especially the
faser wavelength and the laser conditions, will be determined in this way. Laser
conditions include pulse width of the laser, number of pulses, the frequency of the
pulses, and the power and density of the laser beam.
35
' Whilst there has been described in the foregoing description preferred
embodiments of the present invention, it will be understood by those skilled in the
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25 6. The improvement of any one of claims 1 to 5, wherein the heam of
electromagnetic radiation is applied at a number of locations on the at least one
metal layer.

7. The improvement of claim 6, wherein the number and spacing of the
-30  locations is determined by the metal of the at least one metal layer, and a

thickness of the at least one metal layer.

8. The improvement of any one of claims 1 to 7, wherein the duration,
wavelength, radiation power, and radiation power density of the application of the
35  electromagnetic beam are determined by the metal of the at least one metal layer,
and the thickness of the at least one metal layer, and the materials of the

semiconductior devices.
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14. The improvement as claimed in any one of claims 1 {o 13, wherein the at
least one metal layer is an ohmic contact iayer.
25
15. The improvement of any one of claims 1 to 14, wherein the beam of
electromagnetic radiation is selected from the group consisting of: a laser beam,
light from at least one famp, and light from a bank of lamps.

30 16. The improvement as claimed in any one of claims 1 to 15, wherein a mask
is placed between a source of the beam of electromagnetic radiation and the
semiconductor devices; the mask having at least one aperture therethrough for the
passage through the at least one aperture of the beam of electromagnetic
radiation.

35
17. The improvement as claimed in claim 16, wherein the at least one aperture
is sized and shaped to be substantially the same as the at least one metal layer.
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23. The process of any one of claims 18 to 22, wherein the beam of
25  electromagnetic radiation is applied at a number of locations on the at least one

metal layer.

24 The process of claim 23, wherein the number and spacing of the locations
is determined by the metal of the at least one metal layer, and a thickness of the at

30 least one metal faver.

25. The process of any one of claims 18 to 24, wherein the duration,
wavelength, radiation power, and radiation power density of the application of the
electromagnetic beam are determined by the metal of the at least one metal layer,
35 and the thickness of the at least one metal layer, and the materials of the

semiconductor devices.



material. 5 27. The process of any one of clains 18 to
26, wherein there are a pluralllty of nmetal |ayers,

the plurality of netal |ayers being annealed in a
manner selected from the group consisting of:
sequentially, and simultaneously. 10 28. The process

of claim23 or claim?24, wherein the | aser beamis
appl i28d  JEeaeRtSSAf ARY ang of AaiM§URTR £5 dthetelsdthe laspipeamds of a
The m@ms;sarﬁifmﬁﬁs}lty@iﬁtérrﬁ)ifledlbﬁihﬁﬁnéﬁ df theZ4} leasheiceinBtal Beer,

ggama% the% Stcn%%s %E}Igengtt %ast oFf‘e mgta, IgnerI aS d%)ep lself[rgcon:ductor devices

el'e
di red@gfialbn t he at | east one netal Iayer and t hrough
t he sem conductor device to the at |east one netal
| ayer,., 30, The ess _as e of clai
187 87 2s, TipErefh o A B anfons it viRk et fre <pially o
r adi atelablayérs theopiiraliglofinetal leyens being avealed insereannehseleted from
| easihe%?&uf WBhsting of2&qléhisly, ARcidhdi@nskt conduct or
devi ce The process as clained in any one of
clains 18 to 30, wherein the at |east one netal |ayer
i1& a@s.ohniThe popdsact claiy 23 or 25M324, wherinpthe dasssbazin Brapplied

one ofqehiiy ihuhBertk jocdfidit €1 N the beam of

el ectromagnetic radiation 1s selected fromthe group
consisting of: a laser beam light fromat |east one
| anp29.andThé @ticedsr 6imagy bamk;f afiaih&mMgsto 38. wildi€n fhO® RS of

as CLIQ& ﬁé?i AN leg ‘naé %nn%?setlec e%%r’om errce)lijpn 6%sisting
§"Br RS0 e Al f eam of

source of the
é? ecPfr é'f?&ﬁjph@t the ai gastane mtaémen pied eaypie e dgmiconductor device

devi @ars attdist sehR@NIapg@vi ng at | east one aperture
t heret hrough for the passage through the at | east one

aperture of the beam of el ectromagnetic radiation. 35
34. dhe pfhecesesass ddimpdivany onacdizlams33, to dhevheien thérbeaai of
| easaeaﬂ%agm& tddfaBor 18 apaiea @cﬂa@m%ﬁé&%ﬁﬁeeh Gt Jeast one metal
substantl he sane as I

he at | east one neta
Ilayer an the semlconductor devnce

31. The process as claimed in any one of claims 18 to 30, wherein the at least

one metal layer is an ohmic contact layer.

25 32 The process of any one of claims 18 to 31, wherein the beam of
electromagnetic radiation is selected from the group consisting of: a laser beam,
light from at least one lamp, and light from a bank of lamps.

33. The process as claimed in any one of claims 18 to 32, wherein a mask is
30 placed between a source of the beam of electromagnetic radiation and the
semiconductor devices; the screen having at least one aperture therethrough for
the passage through the at least one aperture of the beam of electromagnetic

radiation.

35 34 The process as claimed in claim 33, wherein the at least one aperture is
sized and shaped to be substantially the same as the at least one metal layer.



