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(57) ABSTRACT 
A gas delivering device inside a gaseous reaction chamber 
capable of increasing gas How in areas having a de?cient 
supply of gas by forming additional air holes in correspond 
ing positions. Because a gas-delivering panel design having 
asymmetrical air holes is employed, gas ?oW rate Within the 
reaction chamber can be roughly balanced. Hence, a homo 
geneous stream of gaseous reactants can be maintained 
above the surface of a reacting Wafer. 
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GAS DELIVERING DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority bene?t of Tai 
Wan application serial no. 87114165, ?led Aug. 27, 1998, the 
full disclosure of Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of Invention 

[0003] The present invention relates to a gas-delivering 
device installed Within a semiconductor reaction chamber. 
More particularly, the present invention relates to a gas 
delivering device that can be used for balancing gas ?oW rate 
inside the reaction chamber according to the conditions 
Within the chamber. 

[0004] 2. Description of Related Art 

[0005] As IC fabrication is noW in the sub-micron range 
and processing diameter of a silicon Wafer continues to 
increase, hoW to establish a highly uniform plasma atmo 
sphere in a reaction chamber is of groWing importance. 
Ultimate uniformity of a processed Wafer and microloading 
effect are closely related to the uniformity of plasma Within 
a reaction chamber. The so-called microloading effect refers 
to the difference in etching rate or depositing rate in an 
etching operation or thin ?lm production that results from a 
variation of eXposed area due to a speci?c pattern distribu 
tion. Consequently, in semiconductor manufacturing opera 
tions such as etching or layer deposition, a system capable 
of providing a uniform supply of gases source is very 
important. 
[0006] FIG. 1 is a cross-sectional vieW shoWing the layout 
of a conventional reaction chamber. As shoWn in FIG. 1, a 
gas-delivering panel 110 and a negative electrode are located 
inside a reaction chamber 100. The gas-delivering panel 110 
can be ?Xed to the ceiling of the reaction chamber 100, While 
a Wafer 120 can be placed on top of the negative electrode. 
The reaction chamber 100 has an eXhaust outlet connected 
to a pump via a throttle valve. When the pump is in 
operation, gases Within the chamber 100 are sucked out to 
maintain a high degree of vacuum Within the reaction 
chamber 100. Furthermore, When a thin ?lm deposition or an 
etching operation is performed, gaseous reactants can ?oW 
into the reaction chamber 100 through the gas-delivering 
panel 110 so that appropriate reactions With the Wafer 120 
can take place Within the chamber. Structural details of the 
gas-delivering panel can be seen in FIGS. 2A and 2B. 

[0007] FIGS. 2A and 2B are the top vieWs of tWo types 
of conventional gas-delivering panel installed on the ceiling 
of the reaction chamber as shoWn in FIG. 1. As shoWn in 
FIGS. 2A and 2B, the gas-delivering panels 110 have a 
circular plate-like structure With a plurality of symmetrically 
positioned air holes 112. Here, the symmetry point is the 
center of the circular plate-like structure. Because the gas 
delivering panel 110 is installed on the ceiling of the reaction 
chamber 100, gases coming doWn from the air holes 112 are 
able to react With the Wafer 120 (FIG. 1) in etching or ?lm 
groWing operations. 
[0008] Since the gas-delivering panel 110 is ?Xed in 
position on the ceiling of the reaction chamber 100, gases 
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diffusing doWn through the symmetrical air holes 112 ought 
to be able to form a uniform layer of gas above the Wafer. 
HoWever, in reality, gas ?oW Within the chamber is highly 
asymmetrical due to the asymmetrical nature of the ?xtures 
Within the reaction chamber 100. Therefore, non-uniformity 
of gas ?oW or even a turbulent gas How is the norm, 
especially When the pump is operating to create a vacuum. 
Under such circumstances, uniformity of Wafer deposition 
or etching is affected and microloading effect intensi?es. 
Consequently, product yield is loWer and die quality dete 
riorates. 

[0009] In light of the foregoing, there is a need to provide 
a gas-delivering panel structure capable of smoothing the 
How of gaseous reactants Within the reaction chamber. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, the present invention is to provide a 
gas-delivering device capable of balancing the gas ?oW rate 
directed toWards a Wafer surface according to the actual 
conditions Within the chamber. Hence, a uniform How of 
gaseous reactants is delivered to a Wafer surface for carrying 
out various types of reactions. 

[0011] To achieve these and other advantages and in 
accordance With the purpose of the invention, as embodied 
and broadly described herein, the invention provides a 
gas-delivering device for a reaction chamber. The gas 
delivering device comprises a panel that includes air holes 
drilled in it such that a greater number of air holes is formed 
in places Where gas How is Weak. Since the air holes are 
distributed asymmetrically around the gas-delivering panel, 
more gases can be diverted to chamber areas Where the gas 
?oW rate is de?cient. Therefore, gaseous reactants can be 
more uniformly spread inside the reaction chamber. 

[0012] Actual position of the asymmetrically placed air 
holes depends very much on the actual gas ?oW conditions 
Within the reaction chamber. In general, asymmetrical air 
hole patterns are formed near places Where the gas ?oW rate 
is small or air pressure is loW. Consequently, a larger volume 
of gas can ?oW into these gas de?cient areas, thereby 
homogeniZing the gaseous distribution inside the chamber. 

[0013] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are eXemplary, and are intended to provide further explana 
tion of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The accompanying draWings are included to pro 
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this speci?cation. 
The draWings illustrate embodiments of the invention and, 
together With the description, serve to eXplain the principles 
of the invention. In the draWings, 

[0015] FIG. 1 is a cross-sectional vieW shoWing the layout 
of a conventional reaction chamber; 

[0016] FIGS. 2A and 2B are the top vieWs of tWo types 
of conventional gas-delivering panel installed on the ceiling 
of the reaction chamber as shoWn in FIG. 1; and 

[0017] FIGS. 3A and 3B are top vieWs shoWing the 
distribution of air holes of tWo types of gas-delivering panel 
according to this invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0018] 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 draW 
ings and the description to refer to the same or like parts. 

[0019] This invention provides a gas-delivering device 
capable of adjusting the gas ?oW rate into a reaction cham 
ber according to the actual gas ?oW conditions inside the 
reaction chamber. Consequently, a uniform How of gas is 
delivered to the reacting surface of the Wafer, and a high 
quality Wafer operation can be conducted. 

[0020] Principally, the invention relies on forming a 
greater number of air holes in areas Where How of gas inside 
a reaction chamber is Weak. Because the gas-delivering 
panel has an asymmetrical distribution of air holes, areas 
Where gas How is de?cient can be compensated for by 
forming more air holes. Normally, gas How is de?cient in 
places such as the outlet port of the pump or its adjacent 
sides. Therefore, layout of the air holes depends very much 
on the actual chamber design. Moreover, the layout of air 
holes may be dependent upon the properties of gaseous 
plasma used in a particular reaction. 

[0021] FIGS. 3A and 3B are top vieWs shoWing the 
distribution of air holes of tWo types of gas-delivering panel 
according to this invention. 

[0022] First, as shown in FIG. 3A, besides the symmetri 
cally distributed air holes 202A around the center of the 
gas-delivering panel 200A, an arc of air holes 204A is 
formed at one corner sector. Hence, an asymmetrical distri 
bution of air holes is created. The air holes 204A are 
positioned according to the actual How of gas Within the 
reaction chamber. For eXample, the air holes are placed near 
areas Where the gas ?oW rate is sloW or gas pressure is loW. 
Consequently, those “Weak” areas can be compensated for 
by the eXtra gas ?oW from the eXtra air holes 204A, and 
hence a more homogeneous distribution of gas is achieved. 

[0023] In another embodiment as shoWn in FIG. 3B, 
besides the symmetrically distributed hexagonal pattern of 
air holes 202B around the center of the gas-delivering panel 
200B, a bank of air holes 204B is formed not far from one 
side of the polygon. Hence, an asymmetrical distribution of 
air holes is created. The air holes 204B are positioned 
according to the actual How of gas Within the reaction 
chamber. For eXample, the air holes are placed near areas 
Where the gas ?oW rate is sloW or gas pressure is loW. 
Consequently, those “Weak” areas can be compensated for 
by the eXtra gas ?oW from the eXtra air holes 204B, and 
hence a more homogeneous distribution of gas is achieved. 

[0024] In summary, the asymmetrically-placed air holes 
on the gas-delivering panel as shoWn in FIGS. 3A and 3B 
are formed in positions Where the gas ?oW rate is de?cient. 
Through careful adjustment of the number and position of 
those air holes, a homogeneous gas How is obtained. There 
fore, Wafer reaction Within the chamber can be carried out in 
a uniform environment. 

[0025] Obviously, asymmetrical distribution of air holes 
should not be restricted to the con?guration shoWn in FIG. 
3A or FIG. 3B. In practice, the asymmetrical air holes can 
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be placed anyWhere according to the design of a particular 
reaction chamber or the particular properties of gaseous 
plasma. 
[0026] Hence, the advantages of using asymmetrical air 
holes compared With the conventional symmetrical air holes 
includes: 

[0027] 1. The asymmetrical air holes can rectify any 
odd type of reaction chamber design immediately 
and boost the efficiency of the hardWare. Therefore, 
IC processing becomes more stable. 

[0028] 2. The asymmetrical air holes can compensate 
for any intrinsic asymmetrical gas ?oW Within the 
chamber due to any structural asymmetry. Therefore, 
difference in processing parameters betWeen differ 
ent reaction chambers can be greatly reduced. 

[0029] 3. Homogeneity of Wafer reaction can be 
increased considerably. 

[0030] 4. Asymmetrical air hole design can save 
developing time and cost compared With a conven 
tional gas-delivering panel having symmetrical air 
holes. 

[0031] 5. The invention is able to reduce developing 
time for neW processing operations. 

[0032] 6. A more homogeneous stream of gaseous 
reactants is produced for carrying out Wafer reaction. 
Hence, eXisting limits in Wafer processing operations 
can be relaXed and the ef?ciency of Wafer reaction 
station is thus improved. 

[0033] Although a circular type of gas-delivering panel is 
used throughout the aforementioned illustration, the panel is 
by no means restricted to such a geometric shape. Anybody 
familiar With the technologies should be able to provide 
panels having other geometric shapes that can perform the 
same function equally Within the scope of this invention. 

[0034] It Will be apparent to those skilled in the art that 
various modi?cations 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 modi?cations 
and variations of this invention provided they fall Within the 
scope of the folloWing claims and their equivalents. 

What is claimed is: 
1. A gas delivering device installed inside a reaction 

chamber, comprising a gas-delivering panel having asym 
metrically placed air holes Whose positions are determined 
by environmental factors Within the reaction chamber. 

2. The structure of claim 1, Wherein the environmental 
factors includes gas ?oW rate in various places Within the 
reaction chamber. 

3. The structure of claim 1, Wherein the environmental 
factors include distribution of pressure Within the reaction 
chamber. 

4. The structure of claim 1, Wherein the gas delivering 
panel has a circular shape. 

5. A gas delivering structure installed inside a reaction 
chamber, comprising a gas delivering panel having a group 
of symmetrically positioned air holes and a group of air 
holes at one corner sector of the symmetrically positioned 
air holes for adjusting gas ?oW rate. 
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6. The structure of claim 5, wherein the group of air holes 
for adjusting gas ?oW rate are positioned above areas Within 
the chamber Where the gas ?oW rate is sloW. 

7. The structure of claim 5, Wherein the group of air holes 
for adjusting gas How are positioned above areas Within the 
chamber Where gas pressure is loW. 

8. The structure of claim 5, Wherein the gas delivering 
panel has a circular shape. 
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9. The structure of claim 5, Wherein the group of sym 
metrically positioned air holes is on the perimeter of a circle. 

10. The structure of claim 5, Wherein the group of 
symmetrically positioned air holes is on the perimeter of a 
symmetrical polygon. 


