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1
MANUFACTURING METHOD OF A
SEMICONDUCTOR COMPONENT WITH A
NANOWIRE CHANNEL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention discloses a manufacturing method of
a semiconductor component with a nanowire channel, par-
ticularly a manufacturing method of a junction or junctionless
semiconductor component with a nanowire channel below 10
nm made by different materials having high etching selectiv-
ity.

2. Description of the Prior Art

The Metal-Oxide-Semiconductor Field-Effect Transistor
is a component often used in very large integrated circuit,
particularly its existence is often found on commercial inte-
grated circuit chip product. As for the trend of quicker circuit
computing speed, higher circuit density, more complicated
chip function, and lower production cost, the gate length of
Metal-Oxide-Semiconductor Field-Effect Transistor should
also bereduced continuously. When the gate length is reduced
to sub 20 nm, the interference among the source and drain and
channel will be increased to influence the channel potential.
Thus, as for short gate transistor, it is usually unable to control
the open or close of channel accurately. The decrease for gate
control ability of channel potential is also called the short
channel effect.

There are a lot of methods to inhibit the short channel
effect, such as increasing the doping concentration of sub-
strate, reducing the thickness of gate layer, or reducing the
depth of junction etc. However, as for sub 20 nm component
process, there is practical difficulty for the above-mentioned
methods. Thus, another control structure with better short
channel effect is applied for smaller and smaller transistor
component.

Improving the three-dimensional control ability of gate to
channel and structure of microchannel dimension will pro-
vide better control of short channel effect, which is a covering
type gate structure, such as the surrounding type gate or
winding gate type transistor structure. As for the covering
type gate structure, there is a gate with surrounding or cover-
ing channel. Compared to the other conventional basic struc-
ture, double gate type structure, and triple gate type structure,
this type of structure will be able to improve the capacitance
coupling between the gate and the channel more effectively.
Thus, the surrounding gate component structure has become
the development index of component in the future, and the
manufacturing of nanowire channel has become the key of the
gate component process.

However, as for the manufacturing method of semiconduc-
tor component with polycrystalline silicon nanowire, there
are problems of uneven dimension. asymmetrical appearance
or rough surface. Thus, some treatments will be applied in the
process, such as the plasma treatment on hydrogen related
surface etc. However, after these treatments, the electric reli-
ability problem will be generated. It means that it is difficult
to satisfy the channel with thick source/drain and nanodimen-
sion in present process for the surrounding gate component.

SUMMARY OF THE INVENTION

According to the above-mentioned description, one pur-
pose of the present invention is to provide a manufacturing
method of a semiconductor component with ananowire chan-
nel. The method comprises at least the following steps. The
step for forming a stack structure on a substrate is performed
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first. The stack structure at least comprises a first Tetraethox-
ysilane (or Tetraethyl orthosilicate) layer, i.e., TEOS layer, a
first intermediate material layer and a second TEOS layer
from bottom to top. The stack structure is then patterned to
forma channel region. The step of partially removing the first
intermediate material layer inside the channel region is per-
formed to form at least a fillister on one side of the stack
structure. A semiconductor layer is formed on the substrate
and the stack structure and further filled into the fillister. The
serniconductor layer is patterned to form a source area and a
drain area, and the channel region is located between the
source area and the drain area. The semiconductor layer
located outside the source area, the drain area and the fillister
will be removed. And then, the stack structure is then
removed. Therefore. the semiconductor layer filled inside the
fillister will be exposed to be as a channel. A gate oxide layer
1s formed to cover the channel, and a gate layer is then formed
on the gate oxide layer.

In an embodiment of the present invention, the steps of
removing the stack structure further comprises the following
steps. Firstly, removing the first TEOS layer and the second
TEOS layer is carried out, then removing the first intermedi-
ate material layer.

In an embodiment of the present invention, as for the step
of removing the first TEOS layer and the second TEOS layer,
there is an etching selectivity for the first TEOS layer, the
second TEOS layer, the first intermediate material layer, the
substrate and the semiconductor layer, and the preferred etch-
ing selectivity is 10000: 10000: 1: 1: 1.

In an embodiment of the present invention, as for the step
of removing the first intermediate material layer, there is an
etching selectivity for the first TEOS layer, the second TEOS
layer, the first intermediate material layer, the substrate and
the semiconductor layer, and the preferred etching selectivity
is 1: 1: 10000: 1: 1.

In an embodiment of the present invention, the thickness of
the first TEOS layer, the first intermediate material layer and
the second TEOS layer is 50 nm, 10 nm and 50 nm, respec-
tively.

In an embodiment of the present invention, the channel
diameter is smaller than or equal to 10 nm.

In an embodiment of the present invention, the substrate
comprises the silicon nitride or silicon rich nitride, and the
first intermediate material layer comprises the polycrystalline
germanium, germanium oxide or silicon nitride.

In an embodiment of the present invention, the semicon-
ductor layer includes the non-doping amorphous silicon, high
concentration doping amorphous silicon, amorphous germa-
nium, polycrystalline germanium, silicon germanium com-
pound, Group I1I & V compound or metal oxide.

In an embodiment of the present invention, the step of
forming the semiconductor layer on the substrate and the
stack structure and further filled into the fillister comprises
the chemical vapor deposition, plasma reinforced chemical
vapor deposition, high density plasma chemical vapor depo-
sition, ultra high vacuum chemical vapor deposition or
molecular beam epitaxy.

In an embodiment of the present invention, when the semi-
conductor layer comprises the non-doping amorphous sili-
con, after forming the semiconductor layer on the substrate
and the stack structure and further filled into the fillister, the
step further comprises executing the crystallization process to
convert the amorphous silicon covered by the semiconductor
layer into the polycrystalline silicon. Preferable, the above-
mentioned crystallization process comprises solid-state crys-
tallization process and laser annealing crystallization pro-
cess.
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In an embodiment of the present invention, further com-
prises performing an ion implantation process to semicon-
ductor layer of the source area and drain area.

In an embodiment of the present invention, when the semi-
conductor layer comprises high concentration doping amor-
phous silicon, upon forming the gate oxide layer to cover the
channel, the step further comprises activating the amorphous
silicon of channel to convert it into the polycrystalline silicon.
At this time, the semiconductor component is the junctionless
semiconductor component.

In an embodiment of the present invention, the stack struc-
ture further comprises a second intermediate material layer
and a third TEOS layer. The second intermediate material
layer is formed on the second TEOS layer. The third TEOS
layer is formed on the second intermediate material layer. At
this time, upon partially removing the first intermediate mate-
rial layer to form a fillister on one side of the stack structure,
the step further comprises partially removing the second
intermediate material layer inside the channel region to form
a plurality of fillisters on one side of the stack structure. After
removing the stack structure, the semiconductor component
then comprises a plurality of subject channels.

In an embodiment of the present invention, the wet etching
1s employed to partially remove the first intermediate material
layer inside the channel region to form a fillister on one side
ofthe stack structure. The etching solution of wet etching can
be selected from the hydrogen peroxide solution and hot
phosphoric acid solution.

In an embodiment of the present invention, the wet etching
1s employed to partially remove the stack structure. The etch-
ing solution of wet etching can be selected from hydrogen
fluoride solution, hot phosphoric acid solution, and hydrogen
peroxide solution.

In an embodiment of the present invention, the anisotropic
dry etching with high selectivity is employed to remove the
semiconductor layer located outside the source area, the drain
area and the fillister. In an embodiment of the present inven-
tion, the steps of forming a stack structure on the substrate
comprise: A first TEOS layer is formed on a substrate first.
Then, a first intermediate material layer is formed on the first
TEOS layer. Finally, a second TEOS layer is formed on the
first intermediate material layer. The vapor deposition pro-
cess can be employed to form the first TEOS layer, the first
intermediate material layer and the second TEOS layer on the
substrate. Preferably, the above-mentioned vapor deposition
process may be the chemical vapor deposition or the physical
vapor deposition. The chemical vapor deposition may be the
low-pressure chemical vapor deposition, the plasma
enhances chemical vapor deposition, the high density plasma
chemical vapor deposition or the ultra high vacuum chemical
vapor deposition. The physical vapor deposition may be the
resistance heating vapor deposition, the electronic gun vapor
deposition or sputtering vapor deposition.

Another purpose of the present invention is to provide a
semiconductor component manufactured by the above-men-
tioned method. This semiconductor component at least com-
prises a substrate, a plurality of stack structure, a source, a
drain, a channel, a gate oxide layer and a gate layer. The
plurality of stack structure is formed on the substrate, which
comprises a first TEOS layer, a first intermediate material
layer and a second TEOS layer from bottom to top. The
source and drain are formed on the substrate and part of stack
structure, respectively. The both ends of channel are con-
nected to the source and drain. The gate oxide layer is covered
on the channel, and the gate layer is covered on the gate oxide
layer.
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Therefore, the advantage and spirit of the present invention
can be understood further by the following detail description
of invention and attached figures.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the attendant advan-
tages of this invention will become more readily appreciated
as the same becomes better understood by reference to the
following detailed description, when taken in conjunction
with the accompanying drawings, wherein:

FIG. 1A to FIG. 1C show the mask layout for manufactur-
ing the semiconductor component in a preferred embodiment
of the present invention;

FIG.2A to FIG. 2G show the flow chart of a semiconductor
manufacturing process in first embodiment of the present
invention;

FIG. 3 shows the side view of B-B' line of semiconductor
component for a preferred embodiment of the present inven-
tion; and

FIG. 4A to FIG. 4D show the flow chart of a semiconductor
manufacturing process in first embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Please refer to FIG. 1A to FIG. 1C. FIG. 1A to FIG. 1C
show the mask for manufacturing the semiconductor compo-
nent in a preferred embodiment of the present invention.
Firstly, as shown in FIG. 1A, the mask layout 100¢ provided
by the present invention can be used to define a channel
region. The mask 100a and mask 1005 are used to define the
source/drain in source area and drain area, respectively. The
manufacturing process of semiconductor component pro-
vided by the present invention will be described by the side
view of A-A' line and B-B' line in FIG. 1A to FIG. 1C. In
addition, in FIG. 1A to FIG. 1C, the trapezoid design is used
to reduce the overlap area of source/drain area and gate, in
order to improve the off current of component. Then, please
referto FIG. 2Ato FI1G. 2G. FIG. 2A to FIG. 2G show the flow
chart of a semiconductor manufacturing process in first
embodiment of the present invention. Firstly, as shown in
FIG. 2A, a stack structure 20 is formed on the substrate 10.
The stack structure 20 comprises at least a first TEOS layer
21, a first intermediate material layer 22 and a second TEOS
layer 23 from bottom to top. Basically, the steps of forming a
stack structure on a substrate 10 are described as followings.
A first TEOS layer 21 is formed on the substrate 10 firstly. A
first intermediate material layer 22 is formed on the first
TEOS layer 21 then. Finally, a second TEOS layer 23 is
formed on the first intermediate material layer 22. The first
TEOS layer 21 or the second TEOS layer 23 may be any form
of silicon oxide or silicon dioxide, which is not limited in the
present invention. In addition, the above-mentioned steps
may be finished by the vapor deposition process. Preferably,
the vapor deposition process may be the chemical vapor
deposition or the physical vapor deposition. The chemical
vapor deposition may be the low-pressure chemical vapor
deposition, the plasma enhances chemical vapor deposition,
thehigh density plasma chemical vapor deposition or the ultra
high vacuum chemical vapor deposition. The physical vapor
deposition may be the resistance heating vapor deposition,
the electronic gun vapor deposition or sputtering vapor depo-
sition.

In the first embodiment, the substrate 10 comprises the
silicon nitride. The first intermediate material layer 22 com-
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prises the polycrystalline germanium or germanium oxide.
Preferably, the thickness of first TEOS layer 21, first interme-
diate material layer 22 and second TEOS layer 23 is 50 nm, 10
nm and 50 nm, respectively.

FIG. 2A shows that the side view of A-A' line which is
shown in FIG. 1A. As shown in FIG. 1A, the mask 100c¢ can
be used to define a stack structure 20 on the channel region.
Then the anisotropic dry etching is used to etch the second
TEOS layer 23, first intermediate material layer 22 and first
TEOS layer 21 downwards to form the stack structure 20 in
the channel region shown in FIG. 2A. Then, as shown in FIG.
2B, the wet etching is used to partially remove the first inter-
mediate material layer 22 inside the channel region to form
the fillister 30 on both sides of the stack structure 20. In a
preferred embodiment, the wet etching process is achieved by
using the high temperature diluted hydrogen peroxide solu-
tion to partially remove the first intermediate material layer
22 comprising the polycrystalline germanium or germanium
oxide.

Then, as shown in FIG. 2C, a semiconductor layer 40 is
formed on the substrate 10 and stack structure 20 filled into
the fillister 30. This step may be finished by the low-pressure
chemical vapor deposition, plasma reinforced chemical vapor
deposition, high density plasma chemical vapor deposition,
ultra high vacuum chemical vapor deposition or molecular
beam epitaxy.

The semiconductor layer 40 comprises the non-doping
amorphous silicon, high concentration doping amorphous
silicon, amorphous germanium, polycrystalline germanium,
silicon germanium compound, Group III & V compound or
metal oxide. When the semiconductor layer 40 is the non-
doping amorphous silicon, after forming the semiconductor
layer 40 on the substrate 10 and the stack structure 30 and
further filled into the fillister 30, the step further comprises
executing the crystallization process to convert the amor-
phous silicon covered by the semiconductor layer into the
polycrystalline silicon. Basically, the above-mentioned crys-
tallization process may be the solid phase crystallization pro-
cess. which is performed at 600° C. for 24 hours. However,
the process temperature and time may be adjusted in accor-
dance with different materials, which is not limited in the
present invention. In addition, the crystallization process
comprises the other crystallization process, such as the laser
annealing crystallization process etc. The ion implantation
process can be employed for the high concentration doping
source area and drain area. At this time, the semiconductor
component is the traditional junction semiconductor compo-
nent.

In addition, if the semiconductor layer 40 is high concen-
tration doping amorphous silicon, the above-mentioned crys-
tallization process can be omitted. The amorphous silicon can
be converted to the polycrystalline silicon after the gate oxide
layer is formed in the channel. At this time, the semiconductor
component is the junctionless semiconductor component.
Furthermore, the manufacturing cost can be reduced and the
process can be applied in the three-dimensional integrated
circuit.

Then, as shown in FIG. 1A, the mask 1002 and mask 1005
are used to define the source area and drain area on the
semiconductor layer 40. The channel region is located
between the source area and the drain area with partial over-
lap. It is to say that the distance between the source area and
the drain area is almost the length of nanowire channel. The
anisotropic dry etching with high selectivity is employed to
remove the semiconductor layer 40 located outside the source
area, the drain area and the fillister. Basically, because part of
semiconductor layer 40 has been filled into the fillister 30, so
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when the dry etching is used to remove the semiconductor
layer 40 in channel region, the semiconductor layer 40 inside
the fillister 30 will not be removed and inserted in the stack
structure 20, as shown in FIG. 2D.

Please refer to FIG. 2E. The hydrogen fluoride is used as
the etching solution in wet etching to remove the first TEOS
layer 21 and the second TEOS layer 23. The high temperature
diluted hydrogen peroxide solution is used as the etching
solution in wet etching to remove the first intermediate mate-
rial layer 22 including the polycrystalline germanium or ger-
manium oxide. At this time, the semiconductor layer 40 in the
fillister 30 forms two channels connected to the source area
and the drain area.

It has to say that in this embodiment, the first TEOS layer
21, first intermediate material layer 22, second TEOS layer
23, substrate 10 and semiconductor layer 40 have high etch-
ing selectivity. Upon removing the first TEOS layer 21 and
second TEOS layer 23 on the stack structure 20, the preferred
etching selectivity is 10000: 10000: 1: 1 1. In addition, Upon
removing the first intermediate material layer 22 (such as the
material with germanium), the preferred etching selectivity is
1: 1: 10000: 1: 1.

In addition, please refer to FIG. 1B. The present invention
can also add the mask 100c in channel region. That is to say
when the mask 100¢ in channel region is the complex number,
the formed stack structure 20 will also be the complex num-
ber, and the channels with nanodimension can exist with 2
multiple too naturally to achieve multiple channels at hori-
zontal direction. For example, if there are three mask 100c¢ in
channel region, three stack structure 20 will be formed on the
substrate 10, and six fillister 30 will be formed finally. In other
words, if the number of mask is N, the number of channel at
horizontal direction will be 2N.

In the semiconductor component process provided by the
present invention, because the first TEOS layer 21 and the
second TEOS layer 23 occupy most of stack structure, the
hydrogen fluoride can be used to clean these two layers at
ambient temperature. In addition, because the high tempera-
ture diluted hydrogen peroxide solution and the hydrogen
fluoride will not etch the substrate 10 with silicon nitride and
the semiconductor layer 40 in the fillister 30, the defects of
conventional art such as over-etching of substrate under semi-
conductor layer in source/drain area, uneven dimension of
nanowire channel, irregular shape or breakage problems, can
be improved effectively. It means that the present invention
can select different materials with high etching selectivity,
such as the first TEOS layer 21, the first intermediate material
layer 22, the second TEOS layer 23 and the substrate 10, to
increase the yield of semiconductor component with nanow-
ire channel. Furthermore, the diameter of nanowire channel
manufactured by the present invention can be less than 10 nm.

In addition, as shown in FIG. 1A and FIG. 2E, both ends of
suspended channel 40 (the semiconductor layer 40 inserted in
fillister 30 originally) are connected to the source area and the
drain area on the substrate 10, which will not be described
again in the following description.

Then, after the channel 40 is covered by a gate oxide layer
50, a gate layer 60 in formed on the gate oxide layer 50, as
shown in FIG. 2F and FIG. 2G. In a preferred embodiment,
the above-mention two steps are finished by the low-pressure
chemical vapor deposition. Finally, the mask 1004 shown in
FIG. 1C is used to define the gate. Preferably, the mask 1004
shown in FIG. 1C will conclude the whole channel region,
thus the width of mask 1004 in the channel region will be
equal to or slightly larger than the distance between the source
area and the drain area.
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Please refer to FIG. 3. FIG. 3 shows that the side view of
B-B' line of semiconductor component for a preferred
embodiment of the present invention. As shown in FIG. 3, the
semiconductor layer 40 in the source area and the drain area
is formed on the substrate 10. Preferably, the source and drain
are raised source/drain.

The structure and process of semiconductor component
described in the second embodiment are almost similar to the
first embodiment of the present invention. The only differ-
ence is that the substrate 10 comprises a silicon rich nitride,
and the first intermediate material layer 22 comprises a sili-
con nitride in the second embodiment.

As shown in FIG. 2B, due to different material is used for
the first intermediate material layer 22, the hot phosphoric
acid solution is used as the etching solution of wet etching to
partially remove the silicon nitride in the first intermediate
material layer 22 to form the fillister 30 on both sides of stack
structure 20 in the channel region. Similarly, in the following
process, the hydrogen fluoride is used to partially remove the
first TEOS layer 21 and second TEOS layer 23 of stack
structure 20 in the channel region, and the hot phosphoric acid
solution is used to partially remove the first intermediate
material layer 22.

In the second embodiment, because the first intermediate
material layer 22 shares small ratio and the hot phosphoric
acid solution has high etching selectivity to the silicon nitride
included in the first intermediate material layer 22 and the
silicon rich nitride included in the substrate 10, the etching
time will be shorter and the problems of conventional art will
be eliminated.

Please refer to FIG. 4A to FIG. 4C. FIG. 4A to FIG. 4C
show a flow chart of the semiconductor manufacturing pro-
cess for a third embodiment of the present invention. The
main difference among the third embodiment and the other
wo embodiments is that the stack structure 20 further com-
prises a second intermediate material layer 24 and a third
TEOS layer 25. The second intermediate material layer 24 is
formed on the second TEOS layer 23 and the third TEOS
layer 25 is formed on the second intermediate material layer
24. The mask 100¢ is also used to pattern the stack structure
201instead of using the anisotropic dry etching to etch the third
TEOS layer 25, the second intermediate material layer 24, the
second TEOS layer 23, the first intermediate material layer 22
and the first TEOS layer 21 downwards. Finally, the stack
structure 20 in channel region shown in FIG. 4A will be
finished.

As shown in FIG. 4B, in the third embodiment, the step for
removing the first intermediate material layer 22 to form the
fillister 30 at both sides of the stack structure 20 also com-
prises partially removing the second intermediate material
layer 24 in channel region to form four fillister 30 at both sides
of the stack structure 20 shown in FIG. 4B.

Then, a semiconductor layer 40 is formed on the substrate
10 and stack structure 20 further filled into the fillister 30
(refer to FIG. 2C). The mask 1004 and mask 1005 are used to
pattern the semiconductor layer 40. The anisotropic dry etch-
ing with high selectivity is employed to remove the semicon-
ductor layer 40 located outside the source area, the drain area
and the fillister. Basically, because part of semiconductor
layer 40 has been filled into the fillister 30, so when the dry
etching is used to remove the semiconductor layer 40 in
channel region, the semiconductor layer 40 inside the fillister
30 will not be removed and inserted in the stack structure 20,
as shown in FIG. 4C.

Similar to FIG. 2E, selecting suitable etching solution to
partially remove the first TEOS layer 21, the second TEOS
layer 23 and the third TEOS layer 25, the first intermediate
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material layer 22 and the second intermediate material layer
24. At this time, the semiconductor layer 40 inside the fillister
30 will form four suspended channels connected to the source
area and the drain area.

As shown in FIG. 4D finally, the low-pressure chemical
vapor deposition is used to form a gate oxide layer 50 to cover
the channels, and form a gate layer 60 on the gate oxide layer
50.

The method provided by the third embodiment of the
present invention can increase many nanowire channels to
raise the conductive current of component tremendously. In
addition, the second intermediate material layer 24 in the
third embodiment also comprises a polycrystalline germa-
nium or a germanium oxide. Thus, it is able to refer the first
embodiment for the selection of etching solution and the
process steps.

In an embodiment of the present invention, the source and
drain are raised source/drain. In a preferred embodiment, the
source and drain are raised source/drain.

In a preferred embodiment, the material of gate layer may
be the polycrystalline silicon, polycrystalline silicon germa-
nium or metal gate material. The material of gate oxide layer
may be the TEOS oxide, silicon dioxide or high dielectric
material. In addition, the low-pressure chemical vapor depo-
sition can be used to form the gate oxide layer and the gate
layer. However, it is not limited in the present invention, the
process for cover nanowire channel can be used.

In summary, in the process of semiconductor component
with nanowire channel provided by the present invention, the
materials with high etching selectivity can be used for the
stack structure. The stack sequence and thickness are also
designed to control the shape and size of nanowire through
wet etching.

Thus, the present invention can increase the yield of semi-
conductor component with nanowire channel less than 10 nm,
and improve the defects of conventional art such as over-
etching of substrate under semiconductor layer in polycrys-
talline silicon source/drain area. It is able to reduce the leak-
ing current of drain upon closing the component with
nonideal gate, which will become more ideal for the manu-
facturing of field effect transistor with nanowire channel and
surrounding gate and raised source/drain. Furthermore, in
order to meet low-temperature process of three-dimensional
integrated circuit (3D-IC) component. the chemical vapor
deposition of physical vapor deposition can be used to deposit
the above-mentioned materials, such as the silicon nitride in
the substrate 10, stack structure 20, semiconductor layer 40,
gate oxide layer 50 and gate layer 60. Finally, in the third
embodiment of the present invention, the stack structure can
be extended by several layers to obtain multiple nanowire
channels for the application of three-dimensional component.

It is understood that various other modifications will be
apparent to and can be readily made by those skilled in the art
without departing from the scope and spirit of this invention.
Accordingly, it is not intended that the scope of the claims
appended hereto be limited to the description as set forth
herein, but rather that the claims be construed as encompass-
ing all the features of patentable novelty that reside in the
present invention, including all features that would be treated
as equivalents thereof by those skilled in the art to which this
invention pertains.

What is claimed is:
1. A manufacturing method of a semiconductor component
with a nanowire channel, comprising:
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forming a stack structure on a substrate, the stack structure
at least comprising a first TEOS layer, a first intermedi-
ate material layer and a second TEOS layer from a
bottom to a top;

patterning the stack structure to form a channel region;

removing the first intermediate material layer inside the

channel region to form at least a fillister on one side of
the stack structure;

forming a semiconductor layer on the substrate and the

stack structure and filling into the fillister;

patterning the semiconductor layer to form a source area

and a drain area, and the channel region being located
between the source area and the drain area;

removing the semiconductor layer located outside the

source area, the drain area and the fillister;

removing the stack structure to expose the semiconductor

layer inside the fillister to form a channel;

forming a gate oxide layer to cover the channel; and

forming a gate layer on the gate oxide layer.

2. The method according to claim 1, wherein the steps of
removing the stack structure further comprises the following
steps:

removing the first TEOS layer and the second TEOS layer;

and

removing the first intermediate material layer.

3. The method according to claim 2, wherein the step of
removing the first TEOS layer and the second TEOS layer
comprises an etching selectivity for the first TEOS layer, the
second TEOS layer, the first intermediate material layer, the
substrate and the semiconductor layer about 10000: 10000: 1:
I: 1.

4. The method according to claim 2, wherein the step of
removing the first TEOS layer comprises an etching selectiv-
ity for the second TEOS layer, the first intermediate material
layer, the substrate and the semiconductor layer about 1: 1:
10000: 1: 1.

5. The method according to claim 1, wherein the thickness
of the first TEOS layer, the first intermediate material layer
and the second TEOS layer is 50 nm, 10 nm and 50 nm,
respectively.

6. The method according to claim 1, wherein the channel
diameter is smaller than or equal to 10 nm.

7. The method according to claim 1, wherein the substrate
is selected from the group consisting of the silicon nitride and
silicon rich nitride, and the first intermediate material layer is
selected from the group consisting of polycrystalline germa-
nium, germanium oxide and silicon nitride.

8. The method according to claim 1, wherein the semicon-
ductor layer is selected from the group consisting of non-
doping amorphous silicon, high concentration doping amor-
phous silicon, amorphous germanium, polycrystalline
germanium, silicon germanium compound, Group III & V
compound and metal oxide.

9. The method according to claim 8, wherein the step of
forming the semiconductor layer on the substrate and the
stack structure and filled into the fillister is selected from the
group consisting of chemical vapor deposition, plasma rein-
forced chemical vapor deposition, high density plasma
chemical vapor deposition, ultra high vacuum chemical vapor
deposition and molecular beam epitaxy.

10. The method according to claim 8, wherein when the
semiconductor layer comprising the non-doping amorphous
silicon and after forming the semiconductor layer on the
substrate and the stack structure and filled into the fillister, the
steps further comprises:
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executing a crystallization process to convert the amor-
phous silicon covered by the semiconductor layer into a
polycrystalline silicon; and

executing an ion implantation process for the source area

and drain area of the semiconductor layer.

11. The method according to claim 8, wherein when the
semiconductor layer comprising high concentration doping
amorphous silicon and upon forming the gate oxide layer to
cover the channel, the steps further comprises:

activating an amorphous silicon of channel to convert it

into a polycrystalline silicon, and the semiconductor
component being a junctionless semiconductor compo-
nent.

12. The method according to claim 1, wherein the stack
structure further comprises:

a second intermediate material layer being formed on the

second TEOS layer; and

a third TEOS layer being formed on the second intermedi-

ate material layer.

13. The method according to claim 12, wherein upon par-
tially removing the first intermediate material layer to form a
fillister on one side of the stack structure, the steps further
comprises:

removing the second intermediate material layer inside the

channel region to form a plurality of fillisters on one side
of the stack structure, after removing the stack structure,
the semiconductor component comprising a plurality of
subject channels.

14. The method according to claim 1, wherein removing
the first intermediate material layer inside the channel region
to form a fillister on one side of the stack structure comprises
an wet etching, and the etching solution of the wet etching is
selected from the group consisting of hydrogen peroxide
solution and hot phosphoric acid solution.

15. The method according to claim 1, wherein removing
the stack structure comprising wet etching, and etching solu-
tion of the wet etching is selected from the group consisting of
hydrogen fluoride solution, hot phosphoric acid solution, and
hydrogen peroxide solution.

16. The method according to claim 1, wherein removing
the semiconductor layer located outside the source area, the
drain area and the fillister comprises anisotropic dry etching
with high selectivity.

17. The method according to claim 1, wherein the steps of
forming a stack structure on the substrate comprises:

forming a first TEOS layer on the substrate;

forming a first intermediate material layer on the first

TEOS layer; and

forming a second TEOS layer on the first intermediate

material layer.

18. The method according to claim 17, wherein the forming
the first TEOS layer, the first intermediate material layer and
the second TEOS layer on the substrate comprises vapor
deposition process.

19. The method according to claim 18, wherein the vapor
deposition process comprises chemical vapor deposition or
the physical vapor deposition, the chemical vapor deposition
is selected from the group consisting of low-pressure chemi-
cal vapor deposition, plasma enhances chemical vapor depo-
sition, high density plasma chemical vapor deposition and
ultra high vacuum chemical vapor deposition, the physical
vapor deposition is selected from the group consisting of
resistance heating vapor deposition, electronic gun vapor
deposition and sputtering vapor deposition.
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