
BUFFER APPARATUS AND THIN FILM DEPOSITION SYSTEM
BACKGROUND OF THE INVENTION 5 1. Field of the Invention [0001]
The present invention generally relates to a buffer apparatus and a thin
film  deposition system, in particular, to a buffer apparatus and a thin film
deposition system  capable of reducing bubbles generated in a liquid
material. 2. Description of Related Art 10 [0002] In the current
semiconductor process, the thin film deposition technique is an
indispensable and widely applied technique. Generally speaking, before
performing a  thin film deposition process, a liquid material at a remote
end is first transported into a  buffer apparatus (for example, an ampoule)
by a carrier gas. Then, the liquid material  in the buffer apparatus is
transported into a deposition machine for deposition. When 15 the liquid
material in the buffer apparatus is exhausted, the liquid material at the
remote  end is transported into the buffer apparatus by the carrier gas
once again. [0003] However, when the liquid material at the remote end is
transported into the  buffer apparatus, too many bubbles are often
generated in the buffer apparatus since the  liquid material is filled at a
high flow rate into the buffer apparatus. These bubbles 20 will be
transported into the deposition machine along with the liquid material to
cause a  problem of non-uniform thin film deposition thickness, thereby
influencing subsequent  processes. [0004] In order to solve the problem of
non-uniform thin film deposition thickness  resulted from the bubbles, an
undercoat, a precoat, and a dummy deposition processes  1 



are generally performed before formally forming a required layer, so as to
consume the  liquid material having the bubbles. However, since the
amount of the bubbles is  excessively large, such a manner always
wastes too much time and results in a low  throughput, and the consumed
liquid material will increase the production cost. 5 SUMMARY OF THE
INVENTION 100051 Accordingly, the present invention is directed to a
buffer apparatus capable of  reducing bubbles generated in a liquid
material. [0006] The present invention is further directed to a thin film
deposition system  10 capable of reducing a production cost and
improving a throughput. [00071 The present invention provides a buffer
apparatus connected between a liquid  material supply apparatus and a
deposition machine. The buffer apparatus includes a  container and a
baffle. The container is used for containing a liquid material supplied  from
the liquid material supply apparatus. The top of the container has an input
hole 15 and an output hole. The baffle is disposed in the container and
located under the input  hole. [00081 In the buffer apparatus according to
an embodiment of the present invention,  the above baffle has, for
example, at least one hole, and the hole is not located under the  input
hole. 20 [00091 In the buffer apparatus according to an embodiment of the
present invention, a  material of the above baffle is, for example, the same
as that of the container. [00101 In the buffer apparatus according to an
embodiment of the present invention,  the above liquid material is, for
example, a low dielectric coefficient material, a  



tetrakis(dimethylamido) titanium (TDMAT), a tetraethylorthosilicate
(TEOS), or a  2 tetramethylcyclotetrasiloxane (TMCATS). [0011] The
present invention further provides a thin film deposition system including
a deposition machine, a liquid material supply apparatus, and a buffer
apparatus. The  liquid material supply apparatus is used for supplying a
liquid material. The buffer 5 apparatus is connected between the liquid
material supply apparatus and the deposition  machine. The buffer
apparatus includes a container and a baffle. The container is  used for
containing the liquid material. The top of the container has an input hole
and  an output hole. The baffle is disposed in the container and located
under the input  hole. 10 [0012] In the thin film deposition system
according to an embodiment of the present  invention, the above baffle
has, for example, at least one hole, and the hole is not  located under the
input hole. [0013] In the thin film deposition system according to an
embodiment of the present  invention, a material of the above baffle is, for
example, the same as that of the  15 container. [0014] In the thin film
deposition system according to an embodiment of the present  invention,
the above liquid material is, for example, a low dielectric coefficient
material,  a TDMAT, a TEOS, or a TMCATS. [0015] The thin film
deposition system according to an embodiment of the present  20
invention further has an input pipe connecting the input hole and the liquid
material  supply apparatus. 



[0016] The thin film deposition system according to an embodiment of the
present  invention further has an output pipe connecting the output hole
and the deposition  machine, and the output pipe extends to a position
below a liquid surface of the liquid  3 material in the container through the
output hole. [0017] In the thin film deposition system according to an
embodiment of the present  invention, the above output pipe extends to,
for example, a position adjacent a bottom of  the container. 5 [0018] In the
present invention, the baffle is disposed under the input hole of the
container of the buffer apparatus. Therefore, when the liquid material is
injected at a  high flow rate into the container through the input hole, a
flow direction of the liquid  material is changed, and meanwhile the flow
rate of the liquid material is reduced to  reduce bubbles generated by a
directly downward impact of the liquid material. In 10 addition, since the
amount of the bubbles in the container is reduced, the amount of  bubbles
transported into the deposition machine is reduced accordingly. Therefore,
the  consumption of the liquid material may be reduced to lower the
production cost, and the  throughput of a thin film deposition process is
improved. [0019] In order to the make aforementioned and other objects,
features and  15 advantages of the present invention comprehensible,
preferred embodiments  accompanied with figures are described in detail
below. BRIEF DESCRIPTION OF THE DRAWINGS [0020] The
accompanying drawings are included to provide a further understanding
20 of the invention, and are incorporated in and constitute a part of this
specification. The  



drawings illustrate embodiments of the invention and, together with the
description,  serve to explain the principles of the invention. [0021] FIG. 1
is a schematic view of a thin film deposition system according to an
embodiment of the present invention. 4 [0022] FIG 2 is a schematic
cross-sectional view of a buffer apparatus according to  an embodiment of
the present invention. [0023] FIG. 3 is a schematic cross-sectional view of
a buffer apparatus according to  another embodiment of the present
invention. 5 DESCRIPTION OF THE EMBODIMENTS [0024] Reference
will now be made in detail to the present preferred embodiments of  the
invention, examples of which are illustrated in the accompanying
drawings.  Wherever possible, the same reference numbers are used in
the drawings and the  10 description to refer to the same or like parts.
[0025] FIG. I is a schematic view of a thin film deposition system
according to an  embodiment of the present invention. FIG. 2 is a
schematic cross-sectional view of a  buffer apparatus in FIG. l.. Referring
to FIGs. I and 2, the thin film deposition system  100 includes a deposition
machine 102, a liquid material supply apparatus 104, and a 15 buffer
apparatus 106. The liquid material supply apparatus 104 is used for
supplying a  liquid material 108. The liquid material 108 may be used as a
material of a thin film  deposited when a liquid-phase deposition process is
performed or as a precursor of a  thin film deposited when a vapor
deposition process is performed. That is to say, the  



deposition machine 102 may be various well-known thin film deposition
machines 20 according to the practical requirements. The liquid material
108 is, for example, a low  dielectric coefficient material, a
tetrakis(dimethyl.amido) titanium (TDMAT), a  tetraethylorthosilicate
(TEOS), or a tetramethylcyclotetrasiloxane (TMCATS). The  buffer
apparatus 106 is connected between the liquid material supply apparatus
104 and  the deposition machine 102. The buffer apparatus 106 includes
a container 110 and a  5 baffle 112. The container 110 is used for
containing the liquid material 108. The top  of the container 110 has an
input hole 114 and an output hole 116. The baffle 112 is  disposed in the
container 110 and located under the input hole 114. In addition, the  thin
film deposition system 100 further has an input pipe 118 connecting the
input hole 5 114 and the liquid material supply apparatus and an output
pipe 120 connecting the  output hole 116 and the deposition machine 102.
The output pipe 120 extends to a  position below a liquid surface of the
liquid material 108 in the container 110 through  the output hole 116. In
this embodiment, the output pipe 120 extends to, for example,  a position
adjacent a bottom of the container 110. 10 [0026] In particular, in the
current semiconductor plant, the material for performing  the deposition
process is placed in. a remote material supply apparatus, and is first
transported to the buffer apparatus by a carrier gas and then transported
to the  deposition machine to perform the deposition process. Therefore,
in this embodiment,  the liquid material 108 in the liquid material supply
apparatus 104 is first transported 15 into the container 110 of the buffer
apparatus 106 through the input hole 114 via the  input pipe 118, and then
transported to the deposition machine 102 through the output  



hole 116 via the output pipe 120. Generally speaking, a volume of the
liquid material  supply apparatus 104 is, for example, 16 L, while a volume
of the buffer apparatus 110  is, for example, 1.2 L. When the liquid
material 108 supplied from the liquid material 20 supply apparatus 104 fills
the buffer apparatus 110, the liquid material supply apparatus  104 stops
supplying the liquid material 108. Afterwards, the buffer apparatus 110
transports the liquid material 108 to the deposition machine 102 until the
liquid material  108 in the buffer apparatus 110 is exhausted. Then, the
liquid material supply  apparatus 104 supplies the liquid material 108 to
the buffer apparatus 110 once again. 6 [0027] Since the distance between
the liquid material supply apparatus 104 and the  buffer apparatus 110 is
considerably large, the carrier gas for transporting the liquid  material 108
must have sufficient pressure to transport the liquid material 108 to the
buffer apparatus 110. The pressure is, for example, 45 psi to 50 psi. Since
the above 5 pressure will cause the liquid material 108 to have a
considerably high flow rate, the  baffle 112 disposed in the container 110
and located under the input hole 114 may resist  a direct downward
impact (arrows in FIG. 2 indicate a flow direction of the liquid  material
108) of the liquid material 108 having the high flow rate, so as to change
the  flow direction of the liquid material 108 and meanwhile reduce the
flow rate of the 10 liquid material 108. Therefore, bubbles generated by
the direct downward impact of  the liquid material 108 may be reduced,
thereby reducing the bubbles transported into  the deposition machine
along with the liquid material 108. A material of the baffle 1.12  is, for
example, the same as that of the container 110 to avoid unsatisfied
reactions  between the liquid material 108 and the baffle 112. 



15 [0028] FIG. 3 is a schematic cross-sectional view of a buffer apparatus
according to  another embodiment of the present invention. Referring to
FIG. 3, in this embodiment,  the baffle may further have at least one hole
122 to avoid that the liquid material 108  cannot flow down smoothly due
to an excessively high viscosity. It should be  especially noted that, the
hole 122 cannot be located under the input hole 114, otherwise 20 the
baffle 112 will be unable to produce the effect of resisting the liquid
material 108  having the high flow rate. That is to say, the hole 122 may
be located at any position  of the baffle 112 according to practical
requirements, except the position under the input  hole 114, and have any
shapes and aperture sizes. [00291 The effects of the present invention will
be illustrated in Table 1 below.  7 Table 1 Undercoating Number of Times
of Amount of  Precoati.ng Time Dummy Deposition Liquid  Time (seconds)
(seconds) (times) Material (%)  Without Baffle 240 120 8 100.00  With
Baffle 80 60 1 56.50  [0030] Seen. from Table 1, when the container 110
does not have the baffle 112, the  required undercoating time and
precoating time is respectively 240 seconds and 120  seconds, and 8
times of dummy deposition is needed, so as to consume the liquid 5
material 108 containing bubbles to perform the required thin film
deposition process.  



When the container 110 has the baffle 112, since the amount of bubbles
transported to  the deposition machine 102 is greatly reduced, both the
undercoating time and the  precoating time are shortened, and the
number of times of the dummy deposition is also  reduced, thereby
reducing the consumption of the liquid material 108 to lower the 10
production cost and greatly improving the throughput of the thin film
deposition process  in a fixed time. [0031] In view of the above, in the
present invention, the baffle is disposed under the  input hole of the
container of the buffer apparatus. When the liquid material is injected  at a
high flow rate into the container through the input hole, the baffle may
change a 15 flow direction of the liquid material and. reduce the flow rate
of the liquid material.  Therefore, the problem that too many bubbles are
generated by the direct downward  impact of the liquid material. [0032] In
addition, since the buffer apparatus of the present invention can reduce
the  bubbles generated due to the direct downward impact of the liquid
material, the amount  8 of the bubbles transported into the deposition
machine along with the liquid material is  reduced accordingly. Therefore,
the amount of the liquid material is reduced to  achieve the effect of
lowering the production cost, and improving the throughput of the  thin film
deposition process. 5 [0033] It will be apparent to those skilled in the art
that various modifications and  variations can be made to the structure of
the present invention without departing from  the scope or spirit of the
invention. In view of the foregoing, it is intended that the  present invention
cover modifications and variations of this invention provided they fall  



within the scope of the following claims and their equivalents. 9 WHAT IS
CLAIMED IS: 1. A buffer apparatus, connected between a liquid material
supply  apparatus and. a deposition machine, comprising: a container, for
containing a liquid material supplied from the liquid material  5 supply
apparatus, wherein a top of the container has an input hole and an output
hole;  and a baffle, disposed in the container and located under the input
hole. 2. The buffer apparatus according to claim 1, wherein the baffle has
at least  one hole, and the at least one hole is not located under the input
hole. 10 3. The buffer apparatus according to claim 1, wherein a material
of the  baffle is the same as that of the container. 4. The buffer apparatus
according to claim 1, wherein the liquid material  comprises a low
dielectric coefficient material, a tetrakis(dimethylamido) titanium
(TDMAT), a tetraethylorthosilicate (TEOS), or a
tetramethylcyclotetrasiloxane  15 (TMCATS). 5. A thin film deposition
system, comprising:  a deposition machine; a liquid material supply
apparatus, for supplying a liquid material; and a buffer apparatus,
connected between the liquid material supply apparatus  20 and the
deposition machine, the buffer apparatus comprising: a container, for
containing the liquid material, wherein a top of the  



container has an input hole and an output hole; and a baffle, disposed in
the container and located under the input hole. 6. The thin film deposition
system according to claim 5, wherein the baffle  10 has at least one hole,
and the at least one hole is not located under the input hole. 7. The thin
film deposition system according to claim 5, wherein a material  of the
baffle is the same as that of the container. 8. The thin film deposition
system according to claim 5, wherein the liquid  5 material comprises a
low dielectric coefficient material, a TDMAT, a TEOS, or a  TMCATS. 9.
The thin film deposition system according to claim 5, further comprising
an input pipe connecting the input hole and the liquid material supply
apparatus. 10. The thin film deposition system according to claim 5,
further comprising  10 an output pipe, connecting the output hole and the
deposition machine and passing  through the output hole to extend to a
position. below a liquid surface of the liquid  material in the container. 11.
The thin film deposition system according to claim 10, wherein the  output
pipe extends to a position adjacent a bottom of the container. 15 11 


