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Defect Transferred and Lattice Mismatched Epitaxial Film

Background
[0001] A variety of electronic and optoelectronic devices can be enabled by

developing, for example, high quality 111-V semiconductors on elemental silicon (Si)
substrates or IV semiconductors on Si substrates. Surface layers capable of
achieving the performance advantages of lll-V or IV materials may host a variety of
high performance electronic devices such as CMOS and quantum well (QW)
transistors fabricated from extremely high mobility materials such as, but not limited
to, indium antimonide (InSb), indium arsenide (InAs), germanium (Ge), and silicon
germanium (SiGe). Optical devices such as lasers, detectors and photovoltaics may
also be fabricated from various other direct band gap materials, such as, but not
limited to, gallium arsenide (GaAs) and indium gallium arsenide (InGaAs). These
devices can be further enhanced by monolithically integrating them with conventional
devices of Si since use of a Si substrate has the additional advantage of cost

reduction.

[0002] The growth of I1I-V and IV materials upon Si substrates, however, presents
many challenges. Crystal defects are generated by lattice mismatch, polar-on-
nonpolar mismatch, and thermal mismatch between the lI-V semiconductor epitaxial
(EPI) layer and the Si semiconductor substrate or the IV semiconductor EPI layer
and the Si semiconductor substrate. When the lattice mismatch between the EPI
layer and substrate exceeds a few percent, the strain induced by the mismatch
becomes too large and defects are generated in the EPI layer by relaxing the EPI
film. Once the film thickness is greater than the critical thickness (i.e., film is fully
strained below this thickness and partially relaxed above this thickness), the strain is
relaxed by creating misfit dislocations at the film and substrate interface as well as in
the EPI film. The EPI crystal defects may be in the form of threading dislocations,
stacking faults and twins. Many defects, particularly threading dislocations and twins,
tend to propagate into the “device layer” where the semiconductor device is
fabricated. Generally, the severity of defect generation correlates to the amount of
lattice mismatch between the IlI-V semiconductor and the Si substrate or the IV

semiconductor and the Si substrate.
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Brief Description Of The Drawings

[0003] Features and advantages of embodiments of the present invention will
become apparent from the appended claims, the following detailed description of

one or more example embodiments, and the corresponding figures, in which:

Figures 1(a)-(f) include an embodiment of the invention comprising a bridge

layer and another embodiment where the bridge layer has been removed.

Figures 2(a)-(b) include figures based on transmission electron microscope

(TEM) images of fin based (EPI) layer embodiments of the invention.

Figures 3(a)-(g) include a complementary metal-oxide—semiconductor

(CMOS) apparatus in an embodiment of the invention.

Figures 4(a)-(g) include a CMOS apparatus in an embodiment of the

invention.
Figure 5 includes a method in an embodiment of the invention.
Figure 6 includes a CMOS related method in an embodiment of the invention.

Figure 7 includes a CMOS related method in an embodiment of the invention.

Detailed Description

[0004] In the following description, numerous specific details are set forth but
embodiments of the invention may be practiced without these specific details. Well
known circuits, structures and techniques have not been shown in detail to avoid
obscuring an understanding of this description. “An embodiment”, “various
embodiments” and the like indicate embodiment(s) so described may include
particular features, structures, or characteristics, but not every embodiment
necessarily includes the particular features, structures, or characteristics. Some
embodiments may have some, all, or none of the features described for other
embodiments. “First’, “second”, “third” and the like describe a common object and
indicate different instances of like objects are being referred to. Such adjectives do
not imply objects so described must be in a given sequence, either temporally,
spatially, in ranking, or in any other manner. “Connected” may indicate elements are

in direct physical or electrical contact with each other and “coupled” may indicate
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elements co-operate or interact with each other, but they may or may not be in direct
physical or electrical contact. Also, while similar or same numbers may be used to
designate same or similar parts in different figures, doing so does not mean all

figures including similar or same numbers constitute a single or same embodiment.

[0005] A conventional technique for lattice mismatched configurations involves
deposition of thick buffers (e.g., that are 0.5 or more microns thick) that bridge the
lattice constant difference between the substrate and the layers of interest (device
layers including IlI-V materials and the like). In such conventional techniques
complicated anneals and compositional grading processes are used to “bend” the
defects into each other within the thick buffer so the defects annihilate. Many thick
buffer techniques are time consuming, expensive, include undesirable surface

roughness of the buffer, and the minimum defect density still remains high.

[0006] Another conventional technique includes Aspect Ratio Trapping (ART). ART
is based on threading dislocations that propagate upwards at a specific angle. In
ART a trench is made with a high enough aspect ratio such that the defects
terminate on the sidewall of the trench and any layer above the terminations is defect

free.

[0007] An embodiment differs from the conventional methods described above.
For example, an embodiment uses a very thin layer nanostructure (e.g., a Si or SiGe
nanostructure) as a template to grow a crystalline, non-lattice matched, EPI layer.
The volume ratio between the nanostructure/EPI layers is the opposite of more
conventional methods of including, for example, a thick substrate with a thin planar
EPI layer. This may transfer strain, and possibly defects, from the EPI layer (often
seen with conventional methods) to the underlying nanostructure. In other words, in
some embodiments (but not all embodiments) the EPI layer is thicker than the

underlying structure (e.g., fin).

[0008] One embodiment may include silicon on insulator (SOI) where the silicon
over the insulator is very thin in relation to the EPI layer. However, in another
embodiment no SOl is used. Instead (or in addition to SOI), an embodiment

compatible with modern manufacturing processes utilizes a generally “vertical” fin
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that reaches towards the horizontal substrate (i.e., has a long axis orthogonal to
horizontal substrate). In addition to ease of manufacturing, the fin based
embodiment also allows for EPI deposition on both sides of the fin. The growth on
both sides of the fin allows half the EPI to grow on each side of the fin to collectively
(between EPI grown on multiple fin walls) achieve a higher volumetric advantage

(i.e., high volume of EPI to lower volume of fin material).

[0009] Figures 1(a)-(f) include an embodiment of the invention comprising a bridge
layer (as well as optional embodiments where a bridge layer is removed). Figure 5
includes a method in an embodiment of the invention. Figures 1(a)-(f) and 5 are
discussed below.

[0010] In block 505 fin 105 is formed (Figure 1(a)). Fin 105 couples, directly or
indirectly, to substrate 104. In one embodiment fin 105 may be adjacent shallow
trench isolation (STI) portions but such insulation portions are not included in other
embodiments. In block 510 bridge layer 106 is formed over fin 105 (Figure 1(b)).
This optional step may be desirable when an EPI layer (e.g., llI-V or IV material)
cannot be grown directly on fin 105 (e.g., Si or SiGe fin). Bridge layer 106 may
change the lattice constant of fin 105 by, for example, driving defects into the fin. A
bridge layer differs from thick buffer layers due to, for example, the thickness of the
bridge layer (e.g., less than 30-40 nm) versus a conventional buffer (e.g., greater
than 0.5 microns). As an option, in one embodiment in block 515 (shown in dash to
indicate its optional nature) fin 105 and bridge layer 106 are annealed to close or
remove any lattice mismatch between fin 105 and bridge layer 106 (Figure 1(c)). In
block 520 (Figure 1(d)) EPI layer 107 is formed over bridge layer 106 (or directly
over fin 105 if no bridge layer is used). EPI layer 107 may serve as channel material
including, for example, a IV or IlI-V material such as Ge, SiGe, GaAs, AlGaAs,
InGaAs, InAs, and InSb.

[0011] Figures 2(a)-(b) include figures based on transmission electron microscope
(TEM) images of fin based (EPI) layer embodiments of the invention. Figure 2(a)
includes InAs EPI film 207 on Si fin 205 with an 11% lattice mismatch between the

two. EPI 207 is nearly defect free. No bridge layer is present in Figure 2(a).
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[0012] Figure 2(b) includes a Ge EPI layer 207 (left portion denoted 207L and right
portion denoted 207R, collectively referred to as element 207) on Si fin 205. EPI 207
may not be entirely defect free but includes significantly fewer defects than is the
case when Ge is grown directly on planar Si. The Si fin is strained near its top at its
interface with Ge EPI 207. No bridge layer is present in Figure 2(b). In both Figures
2(a) and (b) fin 205 is so small the EPI layer 207 is larger (or similar in width) than
the fin (or portions of the fin) and the Si fin is strained. In Figure 2(b) the “left” EPI
wall 207(L) and the “right” EPI wall 207(R) are divided by the fin long axis/vertical
axis 230. Horizontal plane 231 is orthogonal to axis 230 and intersects fin 205 and
sidewalls of 207(L) and 207(R). The surface area of fin 205 along plane 231 is less
than the collective total surface area of walls 207(L) and 207(R) along the same
plane. However, in other embodiments this is not necessarily the case (e.g., Figure
2(a) shows the EPI layer much thinner in relation to the fin). In some embodiments a
higher volumetric ratio of EPI/fin may drive defects and strain from the EPI layer into
the fin.

[0013] At this point, the wafers can be sent through conventional processing
techniques to form, for example, transistors. However, in other embodiments the fin
may be removed. If the fin is strained and starting to form defects the defects may
form a leakage path that will degrade device performance. Such a fin may be
removed to lessen the leakage current. Also, regardless of the defect quality of the
silicon, leaving the fin in may worsen electrostatics and thus a fin may be removed

where electrostatics are a concern.

[0014] Regarding fin removal, in Figure 5 block 525 STI can be deposited to a
height of the top of the fin or higher and then polished down through the top of fin
105 (Figure 1(e)). This exposes fin 105 and bridge layer 106 so portions of the fin
and/or bridging layer can be removed via, for example, wet etch (block 530). This
will leave 2 epitaxial portions 107 on the STl in the embodiment of Figure 1(f). The
remaining portions may be equidistant from the trench that previously included the
fin. In other words, distance 110 may generally equal distance 111. Processing may

then resume.
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[0015] Figures 3(a)-(g) include a CMOS apparatus in an embodiment of the
invention. Figure 6 includes a CMOS related method in an embodiment of the

invention. Figures 3(a)-(g) and Figure 6 are discussed below.

[0016] An embodiment includes a CMOS apparatus. For example, where there is
an EPI deposition step, an oxide hardmask can be deposited and used to determine
which polarity EPI is deposited. In block 605 fins 305, 315 are formed (Figure 3(a)).
Fins 305, 315 couple, directly or indirectly, to substrate 304. In one embodiment fins
305, 315 may be adjacent STl portions but such insulation portions are not included
in other embodiments. In block 610 bridge layers 306, 316 are formed over fins 305,
315 (Figure 3(b)). This optional step may be desirable when an EPI layer (e.g., lll-V
or IV material) cannot be grown directly on fins 305, 315 (e.g., Si or SiGe fin). Bridge
layers 306, 316 may change the lattice constant of fins 305, 315 by, for example,
driving defects into the fins. As an option, in one embodiment in block 615 (shown in
dash to indicate its optional nature) fins 305, 315 and bridge layers 306, 316 are
annealed to lessen or remove any lattice mismatch between the fins and bridge
layers (Figure 3(c)). In block 620 oxide is deposited on layers 306, 316 and then a
lithography step is performed to pattern photoresist. The photoresist is used to
remove the oxide from layer 306 to produce the embodiment of Figure 3(d) with
oxide 320 over layer 316. EPI 307 can be formed (Figure 3(e)) and then in block
625 the hard mask is removed and the process is repeated for fin 305, bridge layer
306, EP1 307 so EPI 317 may be formed (Figure 3(f)). EPI 307 may be of opposite
polarity to EPI 317 to generate a CMOS device (Figure 3(g)).

[0017] Figures 4(a)-(g) include a CMOS apparatus in an embodiment of the
invention. Figure 7 includes a CMOS related method in an embodiment of the

invention. Figures 4(a)-(g) and Figure 7 are discussed below.

[0018] In this embodiment instead of depositing two EPI layers of differing polarity
to construct a CMOS device (e.g., Figures 3(a)-(g)), a bridging layer is used as the
opposite polarity/channel of another oppositely doped bridge layer or EPI layer. In
block 705 fins 405, 415, bridge layers 406, 416, and EPI layers 407, 417 are
provided (Figure 4(a)) and may formed as described above. In block 710 STl may

be added to reach fin height or above and then fins 405, 415 are revealed (e.g., via
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etching) as shown in Figure 4(b). In block 715 the process deposits mask 420 (e.g.,
photoresist may be used in one embodiment but other embodiments are not so
limited and may include oxide and the like) over fin 415/bridge layer 416/EPI layer
417 (Figure 4(c)) to etch out bridge layer 406 and fin 405 (Figure 4(d)) leaving EPI
407, which may serve as a first channel material (“channel1”) that may be doped. In
block 720 mask 420 is located over EPI 407 (channel1, as shown in Figure 4(d)) and
EP1 417 and Si 415 are etched out (Figure 4(f) with oxide, insulator, and/or metal
and the like replacing former area occupied by EPI 417) to reveal a CMOS device
(Figure 4(g)) where EPI 407 (channel1) is of opposite polarity to bridge layer 416
(“channel2”). In this embodiment the bridging layer is the channel material for one
device and an EPI layer is the channel material for another device. In an
embodiment two oppositely doped bridge layers could be used to form a CMOS
device. In an embodiment two oppositely doped EPI layers could be used to form a
CMOS device. In an embodiment, the doped channel may couple to a source (e.g.,
not shown but in the foreground of Figure 4(g) located on or in another portion of fin
405) and a drain (e.g., not shown but in the background of Figure 4(g) located on or

in another portion of fin 405).

[0019] Thus, various embodiments are described above. For example, in one
embodiment the fin is left intact so that EPI is on top of the fin and the fin is strained.
In the case where the fin is etched out there may still be remaining fin portions for
the source/drain regions. In another embodiment, EPI and/or bridge layer side walls
may be located equidistant from the fin or where the fin used to be. In various
embodiments defects are significantly reduced as compared to forming EPI over a

planar substrate or a thick fin.

[0020] An embodiment includes an apparatus comprising: a fin structure including a
fin top and opposing fin sidewall portions extending from the fin top towards a
substrate; a bridge layer including opposing bridge layer sidewall portions
respectively directly contacting the opposing fin sidewall portions; and an EPI layer
comprising opposing EPI sidewall portions respectively directly contacting the
opposing bridge layer sidewall portions; wherein a lattice constant mismatch

between the bridge layer and fin structure is less than a lattice constant mismatch
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between the bridge layer and EPI layer. In some embodiments the fin reaches the
substrate but not so in other embodiments. In some embodiments no bridge layer is
used. In some embodiments the lattice constants for the EPI layer, bridge layer, and
fin are all the same due to annealing or without annealing. However, in other
embodiments the lattice constants for each/some of the EPI layer, bridge layer, and

fin are different.

[0021] In an embodiment the EPI layer comprises an EPI material including one of
a IV and a IlI-V material, the fin structure includes a fin structure material including
silicon (e.g., SiGe), and the bridge layer includes a bridge layer material unequal to
either of the fin structure material and the EPI material. For example, the fin may

include SixGe1.x and the bridge layer may include Si,Ge., where x is unequal to y.

[0022] An embodiment includes an apparatus comprising: a fin structure including a
fin top and opposing fin sidewall portions extending from the fin top towards a
substrate; a bridge layer including opposing bridge layer sidewall portions
respectively directly contacting the opposing fin sidewall portions; and an epitaxial
(EPI) layer comprising opposing EPI sidewall portions respectively directly contacting
the opposing bridge layer sidewall portions; wherein a lattice constant differential
between the bridge layer and fin structure is less than a lattice constant differential
between the bridge layer and the EPI layer. In an embodiment the EPI layer
comprises an EPI material including one of a group IV material and a group IlI-V
material, the fin structure includes a fin structure material including silicon, and the
bridge layer includes a bridge layer material unequal to either of the fin structure
material and the EPI material. In an embodiment the EPI layer is included in a
channel of a transistor and couples to a source and a drain of the transistor. In an
embodiment the substrate does not include a silicon on insulator (SOI) configuration.
In an embodiment the EPI layer is included in a channel of a transistor and couples
to a source and a drain of the transistor, the source and drain both directly contacting
the fin structure. In an embodiment the fin includes a concentration of strain adjacent
the fin top. In an embodiment the EPI layer lacks defects along the entire border
between the EPI layer and the bridge layer. In an embodiment a single plane,

orthogonal to a long vertical axis of the fin, intersects the fin over a first area and the
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EPI sidewalls over a second area and the second area is greater than the first area.
In an embodiment the fin is monolithic with the substrate and the EPI layer sidewall
portions are monolithic with one another. An embodiment comprises: an additional
fin structure, adjacent the fin structure, including the first lattice constant and
opposing additional fin sidewall portions extending from the fin top to a substrate;
and an additional bridge layer including the first lattice constant and opposing
additional bridge layer sidewall portions respectively directly contacting the opposing
additional fin sidewall portions; wherein the EPI layer has a first polarity, the
additional bridge layer has second polarity opposite the first polarity, and the EPI
layer and the additional bridge layer are included in a CMOS device. An
embodiment comprises: an additional fin structure, adjacent the fin structure,
including the first lattice constant and opposing additional fin sidewall portions
extending from the fin top to a substrate; an additional bridge layer including the first
lattice constant and opposing additional bridge layer sidewall portions respectively
directly contacting the opposing additional fin sidewall portions; and an additional
EPI layer, including the second lattice constant and opposing additional EPI sidewall
portions respectively directly contacting the opposing additional bridge layer sidewall
portions; wherein the EPI layer has a first polarity, the additional EPI layer has
second polarity opposite the first polarity, and the EPI layer and the additional EPI
layer are included in a CMOS device. In an embodiment the bridge sidewall layers

are equidistant from the fin structure.

[0023] An embodiment comprises: an interlayer dielectric including a first trench
and a second trench proximate the first trench; at least one semiconductor channel
including a first layer formed along a sidewall of the first trench, the first layer
including one of a group IlI-V material layer and a group IV material layer; and at
least one semiconductor channel including a second layer formed along a sidewall of
the second trench, the second layer including one of a group llI-V material layer and
a group IV material layer; wherein both channels are used in a CMOS transistor
device and the first and second layers are epitaxial (EPI). In an embodiment the first
layer has an opposite polarity of the second layer. An embodiment comprises: a
substrate upon which the interlayer dielectric is formed; wherein the first layer has a

first lattice constant, the second layer has a second lattice constant, and the
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substrate has a third lattice constant different from at least one of the first and
second lattice constants. In an embodiment the first and second trenches are
formed on and directly over fins. An embodiment comprises: a third layer formed
along another sidewall of the first trench, the third layer including one of a group IlI-V
material layer and a group IV material layer; a fourth layer formed along another
sidewall of the second trench, the fourth layer including one of a group IlI-V material
layer and a group IV material layer; wherein the first and third layers are generally
equidistant from the first trench and the second and fourth layers are generally
equidistant from the second trench. In an embodiment the first layer includes the

group IlI-V material layer; and the second layer includes the group IV material layer.

[0024] An embodiment comprises: a fin structure including a first lattice constant
and a fin top and opposing fin sidewall portions extending from the fin top towards a
substrate; an epitaxial (EPI) layer, including a second lattice constant different than
the first lattice constant, comprising opposing EPI sidewall portions respectively
directly contacting the opposing fin sidewall portions; wherein (a) the EPI layer
comprises one of a IV and a IlI-V material, (b) the fin structure includes silicon, and
(c) the EPI layer is included in a channel of a transistor. In an embodiment the fin
includes a concentration of strain adjacent the fin top and the EPI layer lacks defects

along the entire border between the EPI layer and the fin structure.

[0025] An embodiment comprises: an interlayer dielectric on a substrate and
including a trench formed on and directly over one of an additional trench and a fin;
and an epitaxial (EPI) layer, formed along a sidewall of the trench, including one of a
group IV material and a group IlI-V material; wherein the EPI layer and the substrate
have different lattice constants. In an embodiment the EPI layer comprises a group
[1l-V material. In an embodiment the trench is formed on and directly over the fin. In
an embodiment the EPI layer is included entirely between the sidewall of the trench
and a sidewall of the one of the additional trench and the fin. In an embodiment an
additional EPI layer, formed along an additional sidewall of the trench, including
another one of a group IV material and a group Ill-V material; wherein the additional
EPI layer and the substrate have different lattice constants. In an embodiment the

EPI layer and the additional EPI layer are generally equidistant from the trench.
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[0026] An embodiment includes an apparatus comprising: a first trench structure
including opposing first sidewall portions extending towards a substrate; a bridge
layer including a bridge layer sidewall portion formed on one of the first sidewall
portions; a second trench structure including opposing second sidewall portions
extending towards the substrate; and an EPI layer including an EPI layer sidewall
portion respectively formed on one of the second sidewall portions; wherein the
bridge layer sidewall portion is included in a first transistor channel. In an
embodiment the EPI layer sidewall portion is included in a second transistor channel
that has an opposite polarity of the first transistor channel. In an embodiment the
EPI layer sidewall portion is included in a second transistor channel and the bridge
layer has an opposite polarity of the EPI layer. In an embodiment the EPI layer and
the bridge layer have unequal lattice constants. In an embodiment the first and
second trench structures each couple to a silicon fin. In an embodiment the bridge
layer includes an additional bridge layer sidewall portion formed on one of the first
sidewall portions; the EPI layer includes an additional EPI layer sidewall portion
formed on one of the second sidewall portions; and the first sidewall portions are
equidistant from the first trench structure and the second sidewall portions are

equidistant from the second trench structure.

[0027] The foregoing description of the embodiments of the invention has been
presented for the purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise forms disclosed. This description
and the claims following include terms, such as left, right, top, bottom, over, under,
upper, lower, first, second, etc. that are used for descriptive purposes only and are
not to be construed as limiting. For example, terms designating relative vertical
position refer to a situation where a device side (or active surface) of a substrate or
integrated circuit is the "top" surface of that substrate; the substrate may actually be
in any orientation so that a "top" side of a substrate may be lower than the "bottom"
side in a standard terrestrial frame of reference and still fall within the meaning of the
term "top." The term "on" as used herein (including in the claims) does not indicate
that a first layer "on" a second layer is directly on and in immediate contact with the
second layer unless such is specifically stated; there may be a third layer or other

structure between the first layer and the second layer on the first layer. The
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embodiments of a device or article described herein can be manufactured, used, or
shipped in a number of positions and orientations. Persons skilled in the relevant art
can appreciate that many modifications and variations are possible in light of the
above teaching. Persons skilled in the art will recognize various equivalent
combinations and substitutions for various components shown in the Figures. Itis
therefore intended that the scope of the invention be limited not by this detailed

description, but rather by the claims appended hereto.
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What is claimed is:

1. An apparatus comprising:

a fin structure including a fin top and opposing fin sidewall portions extending
from the fin top towards a substrate;

a bridge layer including opposing bridge layer sidewall portions respectively
directly contacting the opposing fin sidewall portions; and

an epitaxial (EPI) layer comprising opposing EPI sidewall portions
respectively directly contacting the opposing bridge layer sidewall portions;
wherein a lattice constant differential between the bridge layer and fin structure is

less than a lattice constant differential between the bridge layer and the EPI layer.

2. The apparatus of claim 1 wherein the EPI layer comprises an EPI material
including one of a group IV material and a group IlI-V material, the fin structure
includes a fin structure material including silicon, and the bridge layer includes a
bridge layer material unequal to either of the fin structure material and the EPI

material.

3. The apparatus of claim 2 wherein the EPI layer is included in a channel of a

transistor and couples to a source and a drain of the transistor.

4, The apparatus of claim 3 wherein the substrate does not include a silicon on
insulator (SOI) configuration.

5. The apparatus of claim 2 wherein the EPI layer is included in a channel of a
transistor and couples to a source and a drain of the transistor, the source and drain
both directly contacting the fin structure.

6. The apparatus of claim 2 wherein the fin includes a concentration of strain
adjacent the fin top.
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7. The apparatus of claim 2 wherein the EPI layer lacks defects along the entire

border between the EPI layer and the bridge layer.

8. The apparatus of claim 1 wherein a single plane, orthogonal to a long vertical
axis of the fin, intersects the fin over a first area and the EPI sidewalls over a second

area and the second area is greater than the first area.

9. The apparatus of claim 1 wherein the fin is monolithic with the substrate and

the EPI layer sidewall portions are monolithic with one another.

10.  The apparatus of claim 1 comprising:

an additional fin structure, adjacent the fin structure, including the first lattice
constant and opposing additional fin sidewall portions extending from the fin top to a
substrate; and

an additional bridge layer including the first lattice constant and opposing additional
bridge layer sidewall portions respectively directly contacting the opposing additional
fin sidewall portions;

wherein the EPI layer has a first polarity, the additional bridge layer has second
polarity opposite the first polarity, and the EPI layer and the additional bridge layer

are included in a CMQOS device.

11.  The apparatus of claim 1 comprising:

an additional fin structure, adjacent the fin structure, including the first lattice
constant and opposing additional fin sidewall portions extending from the fin top to a
substrate;

an additional bridge layer including the first lattice constant and opposing
additional bridge layer sidewall portions respectively directly contacting the opposing
additional fin sidewall portions; and

an additional EPI layer, including the second lattice constant and opposing
additional EPI sidewall portions respectively directly contacting the opposing
additional bridge layer sidewall portions
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wherein the EPI layer has a first polarity, the additional EPI layer has second polarity
opposite the first polarity, and the EPI layer and the additional EPI layer are included
in a CMOS device.

12.  The apparatus of claim 1 wherein the bridge sidewall layers are equidistant

from the fin structure.

13. An apparatus comprising:

an interlayer dielectric including a first trench and a second trench proximate
the first trench;

at least one semiconductor channel including a first layer formed along a
sidewall of the first trench, the first layer including one of a group IlI-V material layer
and a group IV material layer; and

at least one semiconductor channel including a second layer formed along a
sidewall of the second trench, the second layer including one of a group IlI-V
material layer and a group IV material layer;

wherein both channels are used in a CMOS transistor device and the first and

second layers are epitaxial (EPI).

14.  The apparatus of claim 13 wherein the first layer has an opposite polarity of
the second layer.

15.  The apparatus of claim 14 comprising:

a substrate upon which the interlayer dielectric is formed;
wherein the first layer has a first lattice constant, the second layer has a second
lattice constant, and the substrate has a third lattice constant different from at least
one of the first and second lattice constants.

16. The apparatus of claim 13 wherein the first and second trenches are formed
on and directly over fins.
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17.  The apparatus of claim 13 comprising:

a third layer formed along another sidewall of the first trench, the third layer
including one of a group IlI-V material layer and a group IV material layer;

a fourth layer formed along another sidewall of the second trench, the fourth
layer including one of a group IlI-V material layer and a group IV material layer;
wherein the first and third layers are generally equidistant from the first trench and

the second and fourth layers are generally equidistant from the second trench.

18.  The apparatus of claim 13 wherein:
the first layer includes the group llI-V material layer; and

the second layer includes the group |V material layer.

19.  An apparatus comprising:

a fin structure including a first lattice constant and a fin top and opposing fin
sidewall portions extending from the fin top towards a substrate;

an epitaxial (EPI) layer, including a second lattice constant different than the
first lattice constant, comprising opposing EPI sidewall portions respectively directly
contacting the opposing fin sidewall portions;
wherein (a) the EPI layer comprises one of a IV and a lll-V material, (b) the fin
structure includes silicon, and (c) the EPI layer is included in a channel of a

transistor.

20.  The apparatus of claim 19 wherein the fin includes a concentration of strain
adjacent the fin top and the EPI layer lacks defects along the entire border between

the EPI layer and the fin structure.

21.  An apparatus comprising:

an interlayer dielectric on a substrate and including a trench formed on and
directly over one of an additional trench and a fin; and

an epitaxial (EPI) layer, formed along a sidewall of the trench, including one of
a group IV material and a group IlI-V material;

wherein the EPI layer and the substrate have different lattice constants.
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22.  The apparatus of claim 21 wherein the EPI layer comprises a group IlI-V

material.

23.  The apparatus of claim 21, wherein the trench is formed on and directly over
the fin.

24.  The apparatus of claim 21, wherein the EPI layer is included entirely between
the sidewall of the trench and a sidewall of the one of the additional trench and the

fin.

25.  The apparatus of claim 21 comprising an additional EPI layer, formed along
an additional sidewall of the trench, including another one of a group IV material and
a group -V material; wherein the additional EPI layer and the substrate have

different lattice constants.

26. The apparatus of claim 25, wherein the EPI layer and the additional EPI layer

are generally equidistant from the trench.
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