
2 9 MAR 2007  WO 2004/032246 PCT/US2003/028660 FINFET HAVING IMPROVED
CARRIER MOBILITY  AND METHOD OF ITS FORMATION  BACKGROUND OF THE INVENTION
5 1. Field of the Invention The invention pertains to semiconductor
devices, and more particularly to vertical double  gate MOSFETs, also known
as FinFETs. 2. Related Technology Metal oxide semiconductor field effect
transistors (MOSFETs) are the primary component of most  10 semiconductor
devices. The conventional MOSFET is constructed from a semiconductor
substrate in which  dopant-implanted active regions are formed. As a
result, the active components of the MOSFET are  surrounded by
semiconductor material. However, as channel lengths are reduced to less
than 100 nm, the use  of semiconductor substrate construction in MOSFETs
creates performance degrading phenomena such as short  channel effect. The
short channel effect degrades the ability of the MOSFET gate to control
conductivity in 15 the MOSFET channel region due to interactions of the
source and drain regions that occur as a result of the  semiconductor
materials of the semiconductor substrate that surround the active regions.
An alternative to the conventional semiconductor substrate construction is
silicon on insulator (SOI)  construction. In SOI construction, devices such
as MOSFETS are formed as monolithic semiconductor  structures supported on
a dielectric substrate, rather than as regions formed within a
semiconductor substrate. 20 SOI devices have been found to have a number of
advantages over devices formed using semiconductor  substrate construction,
such as better isolation between devices, reduced leakage current, reduced
latch-up  between CMOS elements, reduced chip capacitance, and reduction or
elimination of short channel coupling  between source and drain regions.
One type of MOSFET structure that is formed using SOI construction is
conventionally known as a  25 vertical double-gate MOSFET, or a FinFET. As
shown in Figure la, the FinFET is constructed from a silicon  body that
includes a source region 12, a drain region 14 and a fin-shaped channel
region 16. The source 12,  drain 14 and channel 16 regions are formed of a
monolithic silicon body that is patterned from a silicon layer  provided on
a dielectric substrate 18. After patterning the silicon body, a gate oxide
is grown or deposited  over the silicon body, and then a conductive gate 20
as shown in Figure lb is patterned so as to surround the 30 channel region
16. The gate 20 is patterned from a conductive material such as
polysilicon. Figure 2 shows a  view of a cross-section of the gate and
channel region of the FinFET of Figure lb taken at line A-A'. As seen  in
Figure 2, the gate 20 and channel region 16 are separated by the gate oxide
22, and the gate 20 surrounds the  



channel region 16 on both of its sidewalls, thus serving as a double gate
that imparts gate voltage to both sides  of the channel region 16. The
channel width of a FinFET is therefore approximately double the height of
the  35 channel region fin, enabling a high driving current compared to
semiconductor substrate MOSFETs of comparable size. While the conventional
FinFET provides the aforementioned advantages over MOSFETs formed on
semiconductor substrates due to its SOI construction, some fundamental
characteristics of the FinFET such as  carrier mobility are the same as
those of other MOSFETs because the FinFET source, drain and channel 40
regions are typically made from conventional MOSFET semiconductor materials
such as silicon. 2 9 MAR 2007  WO 2004/032246 PCT/US2003/028660  SUMMARY OF
THE INVENTION It is therefore an object of the invention to provide a
FinFET device that improves over conventional  FinFETs by enhancing
characteristics of the device such as carrier mobility. 5 In accordance
with embodiments of the invention, a FinFET body is patterned from a layer
of silicon  germanium (SiGe) that overlies a dielectric layer. An epitaxial
layer of strained silicon is then formed on the  Silicon germanium FinFET
body. A tensile strain is imparted to the epitaxial silicon as a result of
differences  in the dimensionalities of a relaxed intrinsic silicon lattice
and the silicon germanium crystal lattice that serves  as the template on
which the epitaxial silicon is grown. Strained silicon has an increased
carrier mobility 10 compared to relaxed silicon, and as a result the
epitaxial strained silicon provides increased carrier mobility in  the
FinFET body. A higher driving current can therefore be realized in a FinFET
employing a strained silicon  channel layer. In accordance with one
embodiment of the invention, a silicon on insulator MOSFET device
comprises a substrate comprising a dielectric layer. A FinFET body is
formed on the dielectric layer. The  15 FinFET body is typically silicon
germanium. The FinFET body includes source and drain regions that have a
channel region extending therebetween. A layer of strained silicon is
formed on the surfaces of at least the  channel region. A gate insulating
layer is formed over at least the channel region to cover the strained
silicon  formed on surfaces of the channel region. A conductive gate
surrounds the sidewalls and the top portion of the  channel region and is
separated from the channel region by the gate insulating layer and the
strained silicon. 20 In accordance with another embodiment of the
invention, a silicon on insulator MOSFET device is  formed by initially
providing a SOI substrate that includes a semiconductor layer overlying a
dielectric layer.  The semiconductor layer is typically silicon germanium.
The semiconductor layer is patterned to form a  FinFET body that includes
source and drain regions and a channel region extending therebetween. A
layer of  strained silicon is then formed on the surfaces of at least the
channel region. A gate insulating layer is formed 



25 over at least the strained silicon grown on the channel region to cover
the strained silicon grown on the channel  region. A conductive gate is
then formed. The conductive gate surrounds sidewalls and a top portion of
the  channel region and is separated from the channel region by the gate
insulating layer and the strained silicon. In accordance with further
alternatives, multiple FinFETs as described above may be combined to  form
CMOS devices, and FinFET bodies may be formed to have multiple channel
regions to thereby provide  30 greater channel width. DESCRIPTION OF THE
DRAWINGS Embodiments of the invention are described in conjunction with the
appended drawings, in which:  Figure la shows a body portion of a
conventional FinFET; 35 Figure lb shows a gate portion formed over the body
portion of the conventional FinFET of Figure  la; Figure 2 shows a cross
section of a conventional FinFET gate and channel taken along line A-A' of
Figure la; 2 2 9 MAR 2007  WO 2004/032246 PCT/US2003/028660 Figure 3 shows
a cross section of a FinFET gate and channel of a FinFET formed in
accordance with  an embodiment of the present invention; Figure 4a shows a
substrate and mask for forming a FinFET in accordance with an embodiment of
the  invention; 5 Figure 4b shows the structure of Figure 4a after etching
of the substrate to form a FinFET body;  Figure 4c shows the structure of
Figure 4b after formation of a gate; Figure 5a shows the implantation of
oxygen into a silicon germanium substrate; Figure 5b shows the structure of
Figure 5a after annealing to form a buried oxide (BOX) layer of a  silicon
germanium SOI substrate; 10 Figure 5c shows the structure of Figure 5b
after patterning of a FinFET body from a silicon  germanium layer; Figure
6a shows the implantation of hydrogen into a silicon germanium substrate;
Figure 6b shows the structure of Figure 6a after being inverted and bonded
to an oxide layer of a  second substrate; 15 Figure 6c shows the structure
of Figure 6b after annealing to fracture the first substrate in the region
of implanted hydrogen; Figure 6d shows the structure of Figure 6c after
planarization to yield a silicon germanium SOI  



substrate; Figure 7 shows a process flow encompassing the preferred
embodiment and alternative embodiments.  20 DESCRIPTION OF PREFERRED
EMBODIMENTS A cross section of a gate and a channel region of a FinFET
formed in accordance with an embodiment  of the present invention is shown
in Figure 3. As seen in Figure 3, the structure comprises a silicon
germanium  channel region 32 on which is grown an epitaxial layer of
strained silicon 34. The silicon germanium lattice of 25 the silicon
germanium channel region 32 is generally more widely spaced than an
intrinsic silicon lattice as a  result of the presence of the larger
germanium atoms in the lattice. Because the atoms of the silicon lattice
align with the more widely spread silicon germanium lattice, a tensile
strain is created in the silicon layer. The  silicon atoms are essentially
pulled apart from one another. The amount of tensile strain applied to the
silicon  lattice increases with the proportion of germanium in the silicon
germanium lattice. As a result, the epitaxial 30 silicon layer 34 grown on
the silicon germanium channel region 32 is subjected to a tensile strain.
The  application of tensile strain to the silicon lattice causes four of
its six silicon valence bands to increase in  energy and two of its valence
bands to decrease in energy. As a result of quantum effects, electrons
effectively weigh 30 percent less when passing through the lower energy
bands of strained silicon. Thus the  lower energy bands offer less
resistance to electron flow. In addition, electrons encounter less
vibrational 35 energy from the nucleus of the silicon atom, which causes
them to scatter at a rate of 500 to 1000 times less  than in relaxed
silicon. As a result, carrier mobility is dramatically increased in
strained silicon as compared to  relaxed silicon, offering a potential
increase in mobility of 80% or more for electrons and 20% or more for
holes. The increase in mobility has been found to persist for current
fields of up to 1.5 megavolts/centimeter. 3 WO 2004/032246 2 9 MAR 2007
PCT/US2003/028660 These factors are believed to enable a device speed
increase of 35% without further reduction of device size,  or a 25%
reduction in power consumption without a reduction in performance. As
further shown in Figure 3, a gate insulating layer 36 is formed over the
strained silicon layer 34,  and a double gate structure 38 is formed around
the channel portion 32 overlying the gate insulating layer 36. 5 Thus the
structure shown in Figure 3 forms part of a FinFET that exhibits enhanced
carrier mobility as  the result of the strained silicon layer provided at
the surface of the channel region as well as the source and  drain regions.
The aspect ratio of the cross section of the channel portion is probably as
high as possible so as  to form a tall, narrow channel region that is fully
depleted and provides a maximum effective channel width. A process for
forming a FinFET in accordance with a preferred embodiment of the invention
is now  



10 described with reference to Figures 4a-4c Figure 4a shows a SOI
substrate including a dielectric layer 40 and a relaxed silicon germanium
layer  42. Various manners for producing such a substrate are discussed
below. The silicon germanium layer 42  preferably has a composition
Sii_,,Ge,,, where xis approximately.2, and is more generally in the range
of .1 - .3. 15 A mask 44 is formed on the silicon germanium layer 42 for
etching the silicon germanium layer 42.  The mask is preferentially a
hardmask formed by etching of a bi-layer structure using a photoresist mask
of  similar shape as an etch mask. Figure 4b shows the structure of Figure
4a after etching using the mask 44 as an etch mask to remove  unmasked
silicon germanium and to thereby form a silicon germanium FinFET body 46.
20 An epitaxial strained silicon layer is then formed by selective growth
on the silicon germanium  FinFET body 46. The strained silicon layer is
preferably grown by chemical vapor deposition (CVD) using  Si2H6 as a
source gas with a partial pressure of 30mPa and a substrate temperature of
approximately 600 - 900  degrees C. The epitaxial silicon layer is strained
upon its formation as the result of forces within the silicon  lattice
created as the result of alignment of the silicon atoms through bonding to
corresponding atoms of the 25 silicon germanium lattice. In preferred
embodiments, the epitaxial strained silicon has a thickness of 100 - 200
Angstroms. After growth of the strained silicon layer, a gate insulating
layer of silicon oxide is formed over the  layer of strained silicon. The
silicon oxide may be formed by deposition or may be selectively grown from
the  strained silicon layer. The final thickness of the strained silicon
layer is preferably approximately 80 - 200 A. 30 Therefore, the amount of
strained silicon that is initially grown will be determined in part based
on whether  some of the strained silicon will be consumed during oxide
growth. After formation of the gate insulating layer, a gate 48 is formed,
yielding the structure illustrated in  Figure 4c. The gate is preferably
formed by deposition of a conformal layer of polysilicon over the substrate
including the silicon germanium FinFET body 46, followed by planarization
of the polysilicon layer and then  35 patterning using an etch mask to
define a gate 48 as shown in Figure 4c. Following patterning of the gate
48, further processing may be performed such as formation of  insulating
spacers on sidewalls of the gate, implantation of dopant in the source and
drain regions, formation of  source, drain and gate silicides, and
formation of a protective layer around the FinFET. 4 2 9 MAR 2007  WO
2004/032246 PCT/US2003/028660 While the process described with reference to
Figures 4a - 4c concerns the formation of a single  



FinFET, it should be understood that a variety of alternative structures
may be implemented using similar  processing. For example, in one
alternative implementation, a pair of FinFETs that are doped with
respective  complementary dopants may have gates that are electrically
connected to thereby constitute a CMOS FinFET. 5 In another alternative
implementation, the source and drain regions of the FinFET may be connected
by  multiple channel regions that extend between them, thus providing
greater surface area contact between the  channel regions and the gate and
have greater channel width. The silicon germanium SOI substrate may be
provided in a variety of manners. Figures 5a, 5b and 5c  show structures
formed using implanted oxygen to form a buried oxide (BOX) layer in a
silicon germanium 10 substrate. As shown in Figure 5a, a silicon germanium
substrate 50 is provided. The substrate typically  comprises a layer of
silicon germanium grown on a silicon wafer. Silicon germanium may be grown,
for  example, by chemical vapor deposition using disilane (Si2H6) and
germane (GeH4) as source gases, with a  substrate temperature of 600 - 90
degrees C, a Si2H6 partial pressure of 30 mPa, and a GeH4 partial pressure
of  60 mPa. Growth of the silicon germanium material may be initiated using
these ratios, or alternatively the 15 partial pressure of GeH4 may be
gradually increased beginning from a lower pressure or zero pressure to
form  a gradient composition. The thickness of the silicon germanium layer
may be determined in accordance with  the particular application.
Preferably the portion of the silicon germanium layer to be used for
forming the  FinFET body should have a uniform composition. As shown in
Figure 5a, the silicon germanium substrate 50 is implanted with oxygen 52
at an energy  20 sufficient to form an oxygenated region 54 at such a depth
to leave a required thickness of silicon germanium  above the oxygenated
region. Figure 5b shows the structure of Figure 5a after annealing of the
silicon germanium substrate 50 to  form a buried silicon germanium oxide
layer 56 within the substrate. Annealing is typically performed at
approximately 1350 degrees C for approximately four hours, and typically
serves to relax any residual strain in 25 the silicon germanium lattice.
The oxide layer 56 serves as the dielectric layer on which monolithic
FinFET  bodies are later formed, as described above. Figure 5c shows the
structure of Figure 5b after patterning a  silicon germanium FinFET body 58
(shown in cross section at the channel region) from the silicon germanium
layer that overlies the oxide layer 56. Figures 6a - 6d shows structures
formed in accordance with a second method for forming a silicon  30
germanium SOI substrate. Figure 6a shows a planarized silicon germanium
substrate 60. The substrate 60 is  implanted with hydrogen 62 to form a
hydrogen rich region 64 within the silicon germanium material. The
hydrogen 62 is implanted with an energy such that the amount of silicon
germanium remaining above the  hydrogen rich region exceeds the thickness
of the silicon germanium layer to be formed on the SOI substrate.  It may
be preferred to implant the hydrogen into a strained region of the silicon
germanium 



35 Figure 6b shows the silicon germanium substrate of Figure 6a after being
cleaned, stripped of oxide in  a diluted BF solution, rinsed in deionized
water to form an active native oxide on its surface, and then inverted  and
bonded to a planarized oxide layer 72 formed on a semiconductor layer 74 of
second substrate 70.  Bonding may be performed at room temperature, and
requires precise planarization of both substrates to  provide maximum
surface contact for optimal bonding. 5 2 9 MAR 2007  WO 2004/032246
PCTIUS2003/028660 After bonding, the bonded substrates are annealed, for
example at a temperature of 600 degrees C for  approximately three hours.
As shown in Figure 6c, annealing causes the silicon germanium substrate to
fracture along the hydrogen rich region 64, thus leaving a new substrate
comprising a silicon germanium layer  76 bonded to an oxide layer 72, and
having a residual hydrogen rich region 64 at its upper surface. 5 The new
substrate is subsequently planarized and cleaned, leaving a silicon
germanium SOI substrate  as shown in Figure 6d, from which a silicon
germanium FinFET body may be patterned as described  previously. Figure 7
illustrates a process flow encompassing the preferred embodiment, the
aforementioned  alternatives and various other alternatives for forming a
SOI MOSFET device. Initially a SOI substrate is  10 provided (80). The SOI
substrate comprises a semiconductor layer that overlies a dielectric layer.
The semiconductor layer is preferably silicon germanium and the dielectric
layer is preferably silicon germanium  oxide or silicon oxide. The
semiconductor layer is then patterned to form a FinFET body comprising
source  and drain regions having a channel region extending therebetween
(82). A layer of strained silicon is then  formed on surfaces of at least
the channel region (84), although the layer of strained silicon may
additionally 15 be formed over the surfaces of the entire FinFET body. A
gate insulating layer is formed over at least the  strained silicon grown
on the channel region of the FinFET body to cover the strained silicon
grown on the  channel region (86). The gate insulating layer may be an
oxide grown from the strained silicon or maybe  deposited over the strained
silicon. A conductive gate is then formed (88). The gate surrounds
sidewalls and a  top portion of the channel region and is separated from
the channel region by the gate insulating layer and the 20 strained silicon
layer. As mentioned above, a variety of structural implementations may be
formed using this  process flow, including the single device shown in
Figures 4a - 4c, as well as CMOS devices, devices having  multiple channel
regions, and devices employing varying material compositions and material
layer structures. In addition, FinFET structures incorporating strained
silicon as described herein may also be formed  by alternative methods,
such as growth of a silicon germanium layer on a semiconductor FinFET body,
or 25 implantation of germanium into a silicon FinFET body, followed by
growth of strained silicon on the silicon  



germanium lattice at the surface of the FinFET body. Further, the strained
silicon may be formed by  implantation of carbon into the surface of a
silicon FinFET body. Therefore, strained silicon FinFETs in  accordance
with the invention may be generally characterized as comprising a layer of
strained silicon formed  on at least the channel region of a FinFET body.
Typically the FinFET body comprises a layer of silicon 30 germanium at the
surface of at least its channel region. In further alternatives, the strain
in a semiconductor layer may be enhanced by implanting germanium  into the
supporting oxide layer to expand the oxide layer. In other alternatives, a
high k material having a  lattice spacing to that of silicon germanium may
be used as the gate insulating layer to provide additional  support for the
strain in the strained silicon layer. 35 It will be apparent to those
having ordinary skill in the art that the tasks described in the above
processes are not necessarily exclusive of other tasks, but rather that
further tasks may be incorporated into the  above processes in accordance
with the particular structures to be formed. For example, intermediate
processing tasks such as formation and removal of passivation layers or
protective layers between processing  tasks, formation and removal of
photoresist masks and other masking layers, doping and counter-doping, 6 2
9 MAR 2007  WO 2004/032246 PCT/US2003/028660 cleaning, planarization, and
other tasks, may be performed along with the tasks specifically described
above.  Further, the process need not be performed on an entire substrate
such as an entire wafer, but rather may be  performed selectively on
sections of the substrate. Thus, while the embodiments illustrated in the
figures and  described above are presently preferred, it should be
understood that these embodiments are offered by way of 5 example only. The
invention is not limited to a particular embodiment, but extends to various
modifications,  combinations, and permutations that fall within the scope
of the claimed inventions and their equivalents. 7 2 9 MAR 2007  CLAIMS 1.
A silicon on insulator MOSFET device comprising:  a substrate comprising a
dielectric layer (40); a silicon germanium FinFET body (46) formed on the
dielectric layer (40), the  5 FinFET body (46) comprising source and drain
regions having a channel region  extending therebetween; a layer of
strained silicon (34) formed on surfaces of at least the channel  region of
the FinFET body, said surfaces including sidewalls. and a top portion of
said  



channel region; 10 a gate insulating layer (36) formed over at least the
channel region to cover the  strained silicon (34) formed on surfaces of
the channel region; and a conductive gate (48) that surrounds the sidewalls
and top portion of the  channel region and that is separated from the
channel region by the gate insulating  layer and the strained silicon
layer. 15 2. The device claimed in claim 1, wherein the FinFET body (46)
comprises a  first FinFET body, and wherein the device fu ther comprises: a
second silicon germanium FinFET body formed on the dielectric. layer, the
second FinFET body comprising second source and drain regions having a
second  20 channel region extending therebetween a layer of strained
silicon formed on surfaces of the second channel region,  said surfaces
including sidewalls and a top position of said channel region; a gate
insulating layer formed over at least the second channel region to cover
the strained silicon formed on surfaces of the second channel region; and
25 a second conductive gate that surrounds sidewalls and a top portion of
the  second channel region and that is separated from the second channel
region by the  gate insulating layer and the strained silicon layer, and
that is electrically connected to  the conductive gate surrounding the
channel region of the first FinFET body, the source and drain of the first
FinFET body being doped with a first dopant,  30 and the source and drain
of the second FinFET body being doped with a second  dopant complementary
to the first dopant. 8  AMENDED SHEET 2 9 MAR 2007 3. The device claimed in
claim 1, further comprising a spacer formed on  sidewalls of the conductive
gate. 4. A method for forming a silicon on insulator MOSFET device
comprising: 5 providing a silicon on insulator substrate (40) comprising a
silicon germanium  semiconductor layer (42) overlying a dielectric layer;
patterning the semiconductor layer (42) to form a silicon germanium FinFET
body (46) comprising source and drain regions having a channel region
extending  



therebetween; 10 forming a layer of strained silicon (34) on surfaces of at
least the channel  region, said surfaces including sidewalls and a top
portion of said channel region;  forming a gate insulating layer (36) over
at least the strained silicon (34) grown on the channel region to cover the
strained silicon grown (34) on the. channel  region; and 15 forming a
conductive gate that surrounds the sidewalls and top portion of the
channel region and is separated from the channel region by the gate
insulating layer  (36) and the strained silicon (34). 5. The method claimed
in claim 4, wherein the FinFET body (46) comprises a  20 first FinFET body,
and wherein the method further comprises: patterning the semiconductor
layer to form a second silicon germanium  FinFET body comprising second
source and drain regions having a second channel  region extending
therebetween, concurrently with patterning of said first FinFET  body; 25
forming a layer of strained silicon on surfaces of at least the second
channel  region of the second FinFET body, concurrently with growing a
layer of strained  silicon on said first FinFET body, said surfaces
including sidewalls and a top portion  of said channel region; forming a
gate insulating layer over at least the strained silicon grown on the  30
second channel region of said second FinFET body to cover the strained
silicon  9 AMENDED SHEET 2 9 VAR 2007  grown on the second channel region,
concurrently with forming a gate insulating layer over said first FinFET
body; and forming a second conductive gate that surrounds the sidewalls and
top portion  of the second channel region and is separated from the second
channel region by the  5 gate insulating layer and the strained silicon,
concurently with forming the conductive  gate over the first FinFET body,
wherein the conductive gate of the first FinFET body and the conductive
gate  of the second FinFET are electrically connected. 10 6. The method
claimed in claim 4, wherein the FinFET body (46)has at least first  



and second channel regions extending between the source and drain regions.
7. The method claimed in claim 4, wherein providing a SOI substrate
comprising  a semiconductor layer overlying a dielectric layer comprises:
15 providing a substrate comprising a silicon germanium layer;  implanting
oxygen into the silicon germanium layer, and annealing the substrate to
form a buried silicon germanium oxide layer in the  silicon germanium
layer. 20 8. The method claimed in claim 4, wherein providing a SOI
substrate comprising  a semiconductor layer overlying a dielectric layer
comprises: providing a first substrate comprising a silicon germanium
layer; implanting hydrogen into the silicon germanium layer to form a
hydrogen rich  region in the silicon germanium layer; 25 bonding the first
substrate to an oxide layer of a second semiconductor  substrate; annealing
the bonded first and second substrates to fracture the first substrate  in
the hydrogen rich region; and removing the first substrate to yield the
second substrate having a silicon g  30 silicon on insulator ermanium layer
bonded to said oxide layer. 9a  AMENDED SHEET 2 9 MAR 2007  9. A silicon on
insulator (SOI) MOSFET device comprising: a substrate comprising a
dielectric layer; a FinFET body formed on the dielectric layer, the FinFET
body comprising  source and drain regions having a channel region extending
therebetween; 5 a layer of strained silicon formed on surfaces of at least
the channel region of  the FinFET body; a gate insulating layer formed over
at least the channel region to cover the  strained silicon formed on
surfaces of the channel region; and a conductive gate that surrounds
sidewalls and a top portion of the channel  10 region and that is separated
from the channel region by the gate insulating layer and  the strained
silicon layer, wherein the FinFET body comprises at least first and second
channel regions  



extending between the source and drain regions. 15 10. The device claimed
in claim 9, wherein the FinFET body has silicon  germanium at at least a
surface of the channel region. 11. The device claimed in claim 10, wherein
the silicon germanium FinFET body  has a composition Sil_x Gex where x is
in the range of 0.1 to 0.3. 20 12. The device claimed in claim 11, wherein
x is approximately 0.2. 13. The device claimed in claim 9, wherein the
FinFET body is silicon  germanium. 25 14. The device claimed in claim 9,
wherein the FinFET body comprises a first  FinFET body, and wherein the
device further comprises: a second FinFET body formed on the dielectric
layer, the second FinFET body  comprising second source and drain regions
having a second channel region  30 extending therebetween; a layer of
strained silicon formed on surfaces of the second channel region; a gate
insulating layer formed over at least the second channel region to cover
9b 2 9 MAR 2001  the strained silicon formed on surfaces of the second
channel region; and a second conductive gate that surrounds sidewalls and a
top portion of the  second channel region and that is separated from the
second channel region by the  gate insulating layer and the strained
silicon layer, and that is electrically connected to  5 the conductive gate
surrounding the channel region of the first FinFET body, the source and
drain of the first FinFET body being doped with a first dopant,  and the
source and drain of the second FinFET body being doped with a second
dopant complementary to the first dopant. 10 15. The device claimed in
claim 9, wherein the gate insulating layer comprises a  silicon oxide grown
from the strained silicon layer. 16. The device claimed in claim 9, wherein
the strained silicon layer covers the  source and drain regions of the
FinFET body. 15 17. The device claimed in claim 9, further comprising a
spacer formed on  



sidewalls of the conductive gate. 18. The device claimed in claim 9,
wherein the dielectric layer comprises a silicon  20 germanium oxide. 19. A
silicon on insulator (SOI) MOSFET device comprising:  a substrate
comprising a dielectric layer; a FinFET body formed on the dielectric
layer, the FinFET body comprising  25 source and drain regions having a
channel region extending therebetween; a layer of strained silicon formed
on surfaces of at least the channel region of  the FinFET body; a gate
insulating layer formed over at least the channel region to cover the
strained silicon formed on surfaces of the channel region; 30 a conductive
gate that surrounds sidewalls and a top portion of the channel  region and
that is separated from the channel region by the gate insulating layer and
the strained silicon layer; and 9c 2 9 MAR 2007  a spacer formed on
sidewalls of the conductive gate. 20. The device claimed in claim 19,
wherein the FinFET body has silicon  germanium at at least a surface of the
channel region. 5 21. The device claimed in claim 20, wherein the silicon
germanium FinFET body  has a composition Sil_,x Gex where x is in the range
of 0.1 to 0.3. 22. The device claimed in claim 21, wherein x is
approximately 0.2.  10 23. The device claimed in claim 19, wherein the
FinFET body comprises at least  first and second channel regions extending
between the source and drain regions. 24. The device claimed in claim 19,
wherein the FinFET body is silicon  15 germanium. 25. The device claimed in
claim 19, wherein the FinFET body comprises a first  FinFET body, and
wherein the device further comprises: a second FinFET body formed on the
dielectric layer, the second FinFET body  20 comprising second source and
drain regions having a second channel region  extending therebetween; 



a layer of strained silicon formed on surfaces of the second channel
region; a gate insulating layer formed over at least the second channel
region to cover  the strained silicon formed on surfaces of the second
channel region; and 25 a second conductive gate that surrounds sidewalls
and a top portion of the  second channel region and that is separated from
the second channel region by the  gate insulating layer and the strained
silicon layer, and that is electrically connected to  the conductive gate
surrounding the channel region of the first FinFET body, the source and
drain of the first FinFET body being doped with a first dopant,  30 and the
source and drain of the second FinFET body being doped with a second
dopant complementary to the first dopant. 9d 2 9 MAR 2007  26. The device
claimed in claim 19, wherein the gate insulating layer comprises a  silicon
oxide grown from the strained silicon layer. 27. The device claimed in
claim 19, wherein the strained silicon layer covers the  5 source and drain
regions of the FinFET body. 28. The device claimed in claim 19, wherein the
dielectric layer comprises a  silicon germanium oxide. 10 29. A silicon on
insulator (SOI) MOSFET device comprising:  a substrate comprising a
dielectric layer; a FinFET body formed on the dielectric layer, the FinFET
body comprising  source and drain regions having a channel region extending
therebetween; a layer of strained silicon formed on surfaces of at least
the channel region of  15 the FinFET body; a gate insulating layer formed
over at least the channel region to cover the  strained silicon formed on
surfaces of the channel region; and a conductive gate that surrounds
sidewalls and a top portion of the channel  region and that is separated
from the channel region by the gate insulating layer and  20 the strained
silicon layer, wherein the dielectric layer comprises a silicon germanium
oxide. 30. The device claimed in claim 29, wherein the FinFET body has
silicon  germanium at at least a surface of the channel region. 25 



31. The device claimed in claim 30, wherein the silicon germanium FinFET
body  has a composition Sil x Gex where x is in the range of 0.1 to 0.3.
32. The device claimed in claim 31, wherein x is approximately 0.2.  30 33.
The device claimed in claim 29, wherein the FinFET body comprises at least
first and second channel regions extending between the source and drain
regions. 9e 2 9 PEAR 2007  34. The device claimed in claim 29, wherein the
FinFET body is silicon  germanium. 5 35. The device claimed in claim 29,
wherein the FinFET body comprises a first  FinFET body, and wherein the
device further comprises: a second FinFET body formed on the dielectric
layer, the second FinFET body  comprising second source and drain regions
having a second channel region  extending therebetween; 10 a layer of
strained silicon formed on surfaces of the second channel region; a gate
insulating layer formed over at least the second channel region to cover
the strained silicon formed on surfaces of the second channel region; and a
second conductive gate that surrounds sidewalls and a top portion of the
second channel region and that is separated from the second channel region
by the  15 gate insulating layer and the strained silicon layer, and that
is electrically connected to  the conductive gate surrounding the channel
region of the first FinFET body, the source and drain of the first FinFET
body being doped with a first dopant,  and the source and drain of the
second FinFET body being doped with a second  dopant complementary to the
first dopant. 20 36. The device claimed in claim 29, wherein the gate
insulating layer comprises a  silicon oxide grown from the strained silicon
layer. 37. The device claimed in claim 29, wherein the strained silicon
layer covers the  25 source and drain regions of the FinFET body. 38. The
device claimed in claim 29, further comprising a spacer formed on
sidewalls of the conductive gate. 9f 


