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METAL, ORGANIC CHEMICAL VAPOR 
DEPOSITION EOUIPMENT 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002. The present invention relates to metal organic 
chemical vapor deposition equipment, and particularly 
relates to metal organic chemical vapor deposition equip 
ment for forming a nitride semiconductor layer. 
0003 2. Description of the Background Art 
0004) A Metal Organic Chemical Vapor Deposition 
(MOCVD) method is one of the typical chemical vapor 
deposition methods, in which a Group III organic metal is 
vaporized and then thermally decomposed at a surface of a 
substrate, and reacted with a Group V gas to form a film. 
This method enables control of a film thickness and a 
composition, and is excellent in productivity, so that it is 
widely used as a film formation technique in manufacturing 
semiconductor equipment. 
0005 MOCVD equipment used in the MOCVD method 
includes a chamber, a susceptor disposed in the chamber, 
and a conduit for allowing a reactant gas to flow at a surface 
of a substrate. In the MOCVD equipment, a film is formed 
by holding the substrate on the susceptor, heating the Sub 
strate to an appropriate temperature while bringing the 
chamber into a reduced pressure state, and introducing an 
organic metal gas to the surface of the substrate through a 
conduit. At this time, in order that the formed film has a 
uniform thickness, the MOCVD equipment is required to 
allow the reactant gas to flow uniformly along the surface of 
the substrate. To do so, various shapes of conduits have been 
proposed in the MOCVD equipment. 
0006. As conventional MOCVD equipment, Japanese 
Patent Laying-Open No. 2-291113, for example, discloses 
chemical vapor deposition equipment having an introduc 
tion pipe introducing a reactant gas to above a substrate. The 
introduction pipe has a sample holding chamber accommo 
dating a susceptor therein, a bottleneck portion having a 
cross-sectional shape long along a width direction of the 
substrate and short and flat along a height direction of the 
substrate, and blowing a reactant gas onto the substrate from 
a side of the substrate, and a guide portion located above the 
substrate and uniformly covering the substrate on its top side 
with a gap approximately equal to a width of the bottleneck 
portion in a width direction or with a gap decreased toward 
a downstream side of the reactant gas so as to guide the 
reactant gas along the surface of the substrate. The susceptor 
is fixed to the sample holding chamber, and holds the 
substrate on the downstream side of a reactant gas flow. 
0007 Furthermore, Japanese Patent Laying-Open No. 
6-216030, for example, discloses compound semiconductor 
chemical vapor deposition equipment having a flow channel 
for introducing a reactant gas onto a substrate. The flow 
channel has a taper, a width of which in a height direction 
is decreased from an upstream side to a downstream side. A 
susceptor is fixed to a lower part of the taper. 
0008 Moreover, Japanese Patent Laying-Open No. 
2-291114 discloses chemical vapor deposition equipment 
including a rotary susceptor for holding a substrate, and a 
liner pipe for introducing a reactant gas to the substrate. The 
liner pipe has a height monotonically decreased over the 
entire channel for introducing the reactant gas. 
0009. The MOCVD equipment is required to improve 
film formation efficiency. Upsizing of the susceptor enables 
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formation of a large-diameter substrate as well as simulta 
neous heating of multiple substrates, and hence film forma 
tion efficiency would be improved. However, upsizing of the 
susceptor increases a distance between an upstream side and 
a downstream side of the susceptor, resulting in that the 
conditions of the reactant gas (e.g. a concentration, a tem 
perature and the like of the reactant gas) between the 
upstream side and the downstream side of the susceptor are 
significantly different. As a result, there arises a problem of 
nonuniform thickness of a formed film. As such, it is not 
conventionally possible to improve film formation efficiency 
while allowing the formed film to have a uniform thickness. 

SUMMARY OF THE INVENTION 

0010. Accordingly, an object of the present invention is to 
provide MOCVD equipment capable of improving film 
formation efficiency while allowing a formed film to have a 
uniform film thickness. 
0011 MOCVD equipment according to the present 
invention is metal organic chemical vapor deposition equip 
ment for forming a film on a substrate by using a reactant 
gas, and includes: a heating component heating the substrate 
and having a holding surface for holding the substrate; and 
a flow channel for introducing the reactant gas to the 
substrate. The heating component is rotatable with the 
holding surface kept facing an inner portion of the flow 
channel. A height of the flow channel along a flow direction 
of the reactant gas is kept constant from an upstream side 
lateral end of a position for holding the substrate at the 
holding surface to an arbitrary position of the holding 
surface, and is monotonically decreased from the arbitrary 
position to a downstream side. 
0012. In the MOCVD equipment according to the present 
invention, the reaction rate of the reactant gas is increased 
from the arbitrary position to the downstream side. It is 
thereby possible to obtain an approximately linear relation 
between the position of the holding surface along the flow 
direction of the reactant gas and the reaction rate of the 
reactant gas. As a result, by rotating the heating component, 
it is possible to allow the film formed on the substrate to 
have a uniform thickness. Furthermore, there is no need to 
uniformize the reactive conditions of the reactant gas on the 
upstream side and the downstream side of the heating 
component, so that it is possible to upsize the heating 
component and improve film formation efficiency. 
0013 Note that the “height of the flow channel” in the 
specification of the present application means a length of an 
inner space of the flow channel in a direction of a normal to 
the holding surface of the heating component. 
0014 Preferably, in the MOCVD equipment according to 
the present invention, monotonic decrease in height of the 
flow channel terminates at a position located on the down 
stream side of a position located on an upstream side of a 
downstream side lateral end of the substrate holding position 
by 2%. 
(0015. If the height of the flow channel along the flow 
direction of the reactant gas is monotonically decreased 
from the arbitrary position to the downstream side, the 
reaction rate of the reactant gas may significantly be 
decreased on the downstream side of a position near the 
position where monotonic decrease terminates. Accordingly, 
by terminating the monotonic decrease at the position 
located on the downstream side of the position located on the 
upstream side of the downstream side lateral end of the 
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substrate holding position by 2%, it is possible to obtain a 
linear relation between the Substrate holding position along 
the flow direction of the reactant gas and the reaction rate of 
the reactant gas. 
0016 Note that the “position located on the upstream side 

. . . by 2% in the specification of the present application 
means a position located on the upstream side by 2% of a 
length of the holding surface in the flow direction (a diam 
eter of the holding surface). 
0017 Preferably, in the MOCVD equipment according to 
the present invention, the monotonic decrease in height of 
the flow channel terminates at any of a position of the 
downstream side lateral end and a position located on the 
downstream side of the position of the downstream side 
lateral end. 
0018. It is therefore possible to obtain a linear relation 
between the substrate holding position along the flow direc 
tion of the reactant gas and the reaction rate of the reactant 
gaS. 
0019 Preferably, in the MOCVD equipment according to 
the present invention, a height of the flow channel along a 
width direction is monotonically decreased at the holding 
Surface from each end portion to a central portion of the 
holding Surface. 
0020 Preferably, in the MOCVD equipment according to 
the present invention, the height of the flow channel along 
the width direction is monotonically decreased in a curved 
a. 

0021. Accordingly, the reaction rate of the reactant gas at 
the central portion of the holding Surface is increased, so that 
it is possible to provide a uniform reaction rate in the width 
direction of the flow channel. 
0022. Note that the “width direction of the flow channel 
in the specification of the present application means a 
direction perpendicular to both of the height direction of the 
flow channel and the flow direction of the reactant gas. 
0023 Preferably, in the MOCVD equipment according to 
the present invention, the flow channel has a bottleneck 
portion on an upstream side of the arbitrary position, and the 
height of the flow channel along the flow direction of the 
reactant gas at the bottleneck portion is once decreased and 
then increased. 
0024. It is thereby possible to increase the growth rate at 
the upstream side of the arbitrary position to be approxi 
mately the same as that on the downstream side of the 
arbitrary position. As a result, it is possible to grow a 
uniform film. 
0025. The foregoing and other objects, features, aspects 
and advantages of the present invention will become more 
apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026 FIG. 1 is a cross sectional view showing a con 
figuration of MOCVD equipment according to a first 
embodiment of the present invention. 
0027 FIG. 2 is a plan view showing a periphery of a 
susceptor in FIG. 1. 
0028 FIG. 3 is a graph showing a relation between a 
position along a flow direction of a reactant gas and a height 
of a flow channel in the first embodiment of the present 
invention. 
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0029 FIG. 4 is a graph showing a relation between a 
position along a flow direction of a reactant gas and a height 
of a flow channel in Comparative Example 1. 
0030 FIG. 5 is a graph showing a relation between a 
distance from an upstream side end portion of the Susceptor 
along the flow direction of the reactant gas and an InGaN 
growth rate when an InCiaN layer is formed with the use of 
the MOCVD equipment in Comparative Example 1, with 
the Susceptor not rotated. 
0031 FIG. 6 is a graph showing a relation between a 
distance from the center of the susceptor and an InCiaN 
growth rate when an InCiaN layer is formed with the use of 
the MOCVD equipment in Comparative Example 1, with 
the Susceptor rotated. 
0032 FIG. 7 is a graph showing a relation between a 
distance from the center of the susceptor and an InCiaN 
growth rate when an InCiaN layer is formed with the use of 
each of the MOCVD equipment in Example 1 of the present 
invention, Example 2 of the present invention, and Com 
parative Example 1. 
0033 FIG. 8 is a perspective view showing a flow 
channel of MOCVD equipment according to a second 
embodiment of the present invention. 
0034 FIG. 9 is a cross sectional view taken along a line 
IX-IX in FIG. 8. 
0035 FIG. 10 is a perspective view showing a modifi 
cation of the flow channel of the MOCVD equipment 
according to the second embodiment of the present inven 
tion. 
0036 FIG. 11 is a graph showing a relation between a 
position along a flow direction of a reactant gas and a height 
of a flow channel in a third embodiment of the present 
invention. 
0037 FIG. 12 is a graph showing a modification of the 
relation between a position along the flow direction of the 
reactant gas and a height of the flow channel in the third 
embodiment of the present invention. 
0038 FIG. 13 is a graph showing a relation between a 
distance from the center of the susceptor and an InCiaN 
growth rate when an InCiaN layer is formed with the use of 
each of the MOCVD equipment in Example 1 of the present 
invention and Example 3 of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0039 Embodiments of the present invention will herein 
after be described with reference to the drawings. 

First Embodiment 

0040. Referring to FIGS. 1 and 2, MOCVD equipment 1 
according to the present embodiment includes a chamber 3, 
a Susceptor 5 serving as a heating component, a heater 9, and 
a flow channel 11. Susceptor 5, heater 9, and flow channel 
11 are placed in chamber 3. Flow channel 11 extends in a 
transverse direction in FIG. 1. A holding surface (a top 
surface in FIG. 1) of susceptor 5 faces an inner portion of 
flow channel 1. 
0041 Susceptor 5, which has a disk shape, is placed on 
heater 9, which also has a disk shape. A rotary shaft 13 is 
attached to a lower part of susceptor 5, so that susceptor 5 
is rotatable with the holding surface thereof kept facing the 
inner portion of flow channel 11. A plurality of concave 
portions 7, each having a circular shape in a plan view, are 
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formed in the holding surface of susceptor 5. Substrates 20 
are held in concave portions 7, respectively, and hence 
substrates 20 are heated. Referring to FIG. 2, in particular, 
seven concave portions 7 are formed in the holding Surface 
of susceptor 5, and circular substrates 20 are held in the 
concave portions 7, respectively. 
0042 Flow channel 11 is a horizontal-type, three-lami 
nar-flow system, and extends in parallel with the holding 
surface of susceptor 5. In other words, flow channel 11 is 
divided into a plurality of flow channels 11a–11a on an 
upstream side (on the left side in FIG. 1). A boundary 
between flow channels 11b and 11c terminates at a position 
A1, while a boundary between flow channels 11a and 11b 
terminates at a position A2. A width of flow channel 11 is 
increased at a constant rate from the upstream side to a 
position immediately before a position A3 described later 
(FIG. 2). Flow channels 11a-11C have heights t3, t2 and t1, 
respectively. It is preferable that a height ta of flow channel 
11 within a range from position A2 to position A3 satisfies 
t42t1+t2+t3. 
0043. In MOCVD equipment 1, the plurality of substrates 
20 are held at the holding surface of susceptor 5, and 
susceptor 5 is heated by heater 9 and rotated. Gases G1-G3, 
which are to constitute a reactant gas, are introduced through 
flow channels 11a–11C, respectively. The reactant gas flows 
to the right in FIG. 1. For example, assume the case where 
a Group III-V nitride semiconductor layer is formed. As gas 
G1, there is used a purge gas such as a hydrogen (H) gas or 
a nitrogen (N) gas. As gas G2, there is used a mixed gas of 
an organic metal gas containing a Group III element such as 
trimethyl gallium (TMG), trimethyl indium (TMI), or trim 
ethyl aluminum (TMA), and a carrier gas such as an H gas 
or an N gas. AS gas G3, there is used a mixed gas of a gas 
containing a Group V element such as an ammonia (NH) 
gas and a carrier gas such as an H gas or an N gas. When 
these gases G1-G3 are introduced, mixing of gas G2 and gas 
G3 is initiated at position A1, and mixing with the purge gas 
is further initiated at position A2, so that a reactant gas G is 
constituted. Mixed gas G is then introduced above Susceptor 
5 in parallel with the holding surface and diffused, and 
heated by Susceptor 5. The organic metal gas contained in 
mixed gas G is decomposed by being heated and turns into 
an intermediate reactant, which reacts with ammonia and 
turns into a nitride semiconductor. As a result, a nitride 
semiconductor layer is formed on a surface of substrate 20. 
0044. In MOCVD equipment 1, a height of flow channel 
11 along a flow direction of the reactant gas is changed at a 
position of the holding surface of susceptor 5. Referring to 
FIGS. 1-3, an upstream side lateral end of a position for 
holding substrate 20 at the holding surface of susceptor 5 is 
referred to as position A3, while a downstream side lateral 
end thereof is referred to as a position A4. The height of flow 
channel 11 is constant from position A2 to an arbitrary 
position S of the holding surface beyond position A3, is 
monotonically decreased (linearly decreased) from position 
S to position Etoward the downstream side (a portion shown 
by a height t5 in FIG. 1), and becomes constant again in a 
region located on the downstream side of position E (a 
region including position A4). 
0045. In FIG. 3, position E, where monotonic decrease 
terminates, is located on the upstream side of position A4. 
However, position E is preferably located on the down 
stream side of a position located on an upstream side of 
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position A4 by 2%, and more preferably located on the same 
position as position A4 or on the downstream side of 
position A4. 
0046. The inventors of the present invention have found 
that, with MOCVD equipment 1, it is possible to improve 
film formation efficiency while allowing a formed film to 
have a uniform thickness. This will hereinafter be described. 
0047 Initially, the inventors of the present invention 
prepared MOCVD equipment (Comparative Example 1) 
which includes a flow channel having height ta decreased on 
the upstream side of position A3 and having height t5 kept 
constant from position A3 to position A4 (t5=t1+t2+t3), as 
shown by a dashed-dotted line P1 in FIG. 1 and FIG. 4, and 
a susceptor having the shape in FIG. 2. This MOCVD 
equipment was then used to form an InGaN layer, which is 
identified as a semiconductor nitride layer, on a surface of 
the substrate with the susceptor not rotated. There was 
examined the relation between a distance from the upstream 
side lateral end of the susceptor along a flow direction of the 
reactant gas, and an InGaN growth rate. The results are 
shown in FIG. 5. Note that the results in FIG. 5 are the ones 
obtained along a center line (a line C in FIG. 2) of the 
Susceptor in its width direction, and that a range shown by 
an arrow in FIG. 5 represents a position for holding the 
Substrate at the holding Surface of the Susceptor. For com 
parison, there are also shown the results in the case where 
one 2-inch Substrate was held in equipment having the size 
of a flow channel and the size of a Susceptor reduced in a 
geometrically similar manner such that one 2-inch substrate 
can be held therein. 
0048 Referring to FIG. 5, the InGaN growth rate at the 
Susceptor, where seven Substrates were held, is significantly 
increased from 0 at a position approximately 40 mm apart 
from the upstream side lateral end (i.e. a starting position of 
the Susceptor), and assumes a maximum value at a position 
approximately 125 mm apart from the upstream side lateral 
end, and is then moderately decreased. The InGaN growth 
rate in the case where one substrate was held is monotoni 
cally increased in general. 
0049. As to the results in FIG. 5, the reason why the 
growth rate is significantly increased from 0 at the position 
apart from approximately 40 mm from the upstream side 
lateral end seems to be that the reactant gas is required to 
move above the Susceptor to a certain extent so as to initiate 
the reaction between a Group III element and a Group V 
element. The reason why the growth rate assumes a maxi 
mum value is that a boundary layer is developed as diffusion 
of a raw material is promoted toward the downstream side, 
and hence a concentration gradient is once increased and 
then becomes moderate. The results in FIG. 5 further show 
that, when the Susceptor is not rotated, the reactive condi 
tions are significantly different between the upstream side 
and the downstream side of the reactant gas, owing to the 
upsizing of the Susceptor. 
0050. Next, the inventors of the present invention used 
the MOCVD equipment in Comparative Example 1 so that 
an InGaN layer was formed on the surface of the substrate 
with the susceptor rotated. Note that six substrates were held 
at the susceptor such that the center of each of the substrates 
was located at a position 53 mm apart from the center of the 
susceptor. There was examined the relation between a dis 
tance from the center of the susceptor and an InCiaN growth 
rate. The results are shown in FIG. 6. For comparison, there 
are also shown the results in the case where one 2-inch 
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Substrate was held in the equipment of a size capable of 
holding one 2-inch substrate. Furthermore, a distribution 
width of the InGaN growth rate in the substrate is shown in 
Table 1. 

TABLE 1. 

Case Where Case Where 
6 Substrates 1. Substrate is 
are Held Held 

Distribution Width of 4.3% 1.8% 
InGaN Growth Rate 

0051 Referring to FIG. 6 and Table 1, rotation of the 
susceptor allows the InGaN growth rate distribution to be 
averaged and improved. However, the distribution width of 
the InGaN growth rate obtained when one substrate was held 
is +1.8%, whereas the distribution width of the InGaN 
growth rate obtained when six substrates were held is 
+4.3%. This reveals that even when the susceptor is rotated, 
a thickness of the formed film becomes nonuniform owing 
to upsizing of the Susceptor. It is also revealed that in any of 
the case where one substrate is held and the case where six 
substrates are held, the InGaN growth rate is decreased on 
an outer diameter side of the Susceptor. 
0.052 Assume the case where a film is formed on the 
substrate with the susceptor rotated. If the relation between 
a position of the holding Surface along a flow direction of the 
reactant gas and a reaction rate of the reactant gas is made 
linear (made to be a proportional relation), it is possible to 
form a film having a uniform thickness at the Substrate. In 
other words, when the susceptor is rotated, there is no need 
to uniformize the reactive conditions of the reactant gas on 
the upstream side and the downstream side of the Susceptor. 
0053. The inventors of the present invention thus fabri 
cated MOCVD equipment 1 (Example 1 of the present 
invention) according to the present embodiment shown in 
FIG. 1 so as to improve the InGaN growth rate in FIG. 5 on 
the downstream side of the Susceptor and obtain an approxi 
mately linear relation between a position of the holding 
Surface along a flow direction of the reactant gas and the 
reaction rate of the reactant gas. In Example 1 of the present 
invention, the position in FIG. 5 where the InGaN growth 
rate assumes a maximum value (a position at 125 mm) is set 
as position S where monotonic decrease initiates. Next, each 
of the MOCVD equipment in Example 1 of the present 
invention and Comparative Example 1 was used to form an 
InGaN layer on a surface of each of the six substrates held 
at the susceptor, with the susceptor rotated. There was 
examined a distribution width of the InGaN growth rate in 
the substrate, and the results thereof are shown in Table 2. 

TABLE 2 

Comparative Example 1 of 
Example 1 the Present Invention 

Distribution Width of 4.3% O.4% 
InGaN Growth Rate 

0054 Referring to Table 2, the InGaN growth rate dis 
tribution in Comparative Example 1 is +4.3%, whereas the 
InGaN growth rate distribution in Example 1 of the present 
invention achieves a small distribution width of +0.4%. This 
reveals that, with MOCVD equipment 1 according to the 
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present embodiment, it is possible to allow the formed film 
to have a uniform thickness even if the Susceptor is upsized 
and films are simultaneously formed on multiple Substrates. 
0055. In MOCVD equipment 1, position E, where mono 
tonic decrease in height of flow channel 11 terminates, is 
preferably located on the downstream side of the position 
located on the upstream side of position A4 by 2%, and more 
preferably located at the same position as position A4 or on 
the downstream side of position A4. It is thereby possible to 
make linear the relation between the substrate holding 
position along a flow direction of the reactant gas and the 
reaction rate of the reactant gas. This will hereinafter be 
described. 

0056. The inventors of the present invention examined 
the effects of position E, where monotonic decrease in height 
of flow channel 11 terminates, on the growth rate. Specifi 
cally, as to the MOCVD equipment in FIG. 1, there were 
prepared equipment in which position E, where monotonic 
decrease terminates, is located on the upstream side of 
position A4 (Example 1 of the present invention) and 
equipment in which position E, where monotonic decrease 
terminates, is located at the same position as position A4 
(Example 2 of the present invention). For comparison, there 
was prepared the MOCVD equipment in Comparative 
Example 1. Next, each of the MOCVD equipment in 
Example 1 of the present invention, Example 2 of the 
present invention, and Comparative Example 1 was used to 
form an InCaN layer on a surface of each of the six 
substrates held at the susceptor. There was examined the 
relation between a distance from the center of the susceptor 
and an InGaN growth rate, and the results thereof are shown 
in FIG. 7. Note that the results in FIG. 7 are the ones along 
the center line (line C in FIG. 2) in the width direction of the 
Susceptor. A range shown by an arrow in FIG. 7 represents 
a position for holding the Substrate at the holding Surface of 
the Susceptor. 
0057 Referring to FIG. 7, the InGaN growth rate is 
increased approximately linearly from the upstream side to 
the downstream side of the Susceptor in Examples 1 and 2 
of the present invention. However, the linear shape in 
Example 1 of the present invention is deformed at the 
Substrate holding position on the right in the drawing, 
whereas the linear shape in Example 2 of the present 
invention is maintained up to the downstream side lateral 
end (position A4) of the substrate holding position. The 
results above show that, by locating termination position E 
at the same position as position A4 or on the downstream 
side of position A4, it is possible to make linear the relation 
between the substrate holding position along the flow direc 
tion of the reactant gas and the reaction rate of the reactant 
gas. It is also possible to obtain the similar effect if termi 
nation position E is located on the downstream side of the 
position located on the upstream side of position A4 by 2%. 
0058. In MOCVD equipment 1, it is preferable that a 
distanced between position A1, where the gases containing 
elements to constitute the nitride semiconductor layer are 
mixed, and position A3 is at least 50 mm and at most 100 
mm. By locating position A1 apart from position A3 by at 
least 50 mm, diffusion of the Group III reactant gas and the 
Group V reactant gas is promoted near position A3. So that 
the reaction rate can be increased. By locating position A1 
apart from position A3 by at most 100 mm, the reactant gas 
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can be prevented from reacting in its vapor phase on the 
upstream side of position A3. 

Second Embodiment 

0059 Referring to FIGS. 8 and 9, in MOCVD equipment 
1 according to the present embodiment, a height of flow 
channel 11 along the width direction thereof at the holding 
Surface of Susceptor 5 is monotonically decreased in a linear 
manner from each end portion (a height h1) to a central 
portion (a height h2) of the holding surface of susceptor 5. 
As shown in FIG. 10, the height of flow channel 11 along the 
width direction thereof at the holding surface of susceptor 5 
may be monotonically decreased in a curved manner from 
each of the end portions (height h1) to the central portion 
(height h2) of the holding surface of susceptor 5. This causes 
an increase in reaction rate of the reactant gas at the central 
portion of the holding surface of susceptor 5, so that the 
reaction rate of flow channel 11 in the width direction 
thereof can be made uniformized. 

Third Embodiment 

0060 Referring to FIG. 11, flow channel 11 according to 
the present embodiment has a bottleneck portion 30 near 
position A3. The height of flow channel 11 at bottleneck 
portion 30 is once decreased, kept constant at its local 
minimum value, and then increased. In FIG. 11, a top surface 
of flow channel 11 at bottleneck portion 30 has a convex 
shape. As shown in FIG. 12, however, a bottom surface of 
flow channel 11 at bottleneck portion 30 may have a concave 
shape. 
0061. With the MOCVD equipment according to the 
present embodiment, it is possible to increase a growth rate 
on the upstream side of position S and obtain the growth rate 
as approximately the same as the one at the downstream side 
of position S. As a result, it is possible to grow a uniform. 
0062. In other words, as also seen from Examples 1 and 
2 of the present invention in FIG. 7, there is exhibited a three 
times or more difference in growth rate at the holding 
Surface between the upstream side and the downstream side. 
When a film is grown in such a state with susceptor 5 
rotated, the film to be formed on substrate 20 is alternately 
grown at a lower rate and a higher rate. It is generally known 
that properties (e.g. crystallinity) of the film made by 
epitaxial growth vary depending on is growth rate. Alternate 
formation of epitaxial films having different film quality 
tend to produce a film having nonuniform film quality in a 
film thickness direction. 
0063. Accordingly, in the present embodiment, the height 
of flow channel 11 is once decreased on the upstream side of 
position S, so that diffusion of the raw material on the 
upstream side can be promoted and the growth rate on the 
upstream side can be increased. Furthermore, the height of 
flow channel 11 is later increased, so that it is possible to 
Suppress non-linear increase in growth rate due to promoted 
diffusion of the raw material. Later in a region where the 
growth rate is saturated, the height of flow channel 11 is 
decreased again, so that linear increase in growth rate can be 
maintained. As such, it is possible to reduce a difference in 
growth rate between the upstream side and the downstream 
side while maintaining linearity of the growth rate at the 
holding Surface. 
0064. It is preferable that the height of flow channel 11 
starts decreasing between position A2 and position A3, and 
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then increases on the upstream side of position A3. It is also 
preferable that flow channel 11 maintains the same shape in 
the width direction thereof. Furthermore, the position of 
bottleneck portion 30 may be located anywhere as long as it 
is located on the upstream side of position S. 
0065. The inventors of the present invention examined 
the effects of the fact that flow channel 11 has bottleneck 
portion 30 on the upstream side of position S. Specifically, 
as to the MOCVD equipment in FIG. 1, there was prepared 
equipment having bottleneck portion 30, as shown in FIG. 
11, formed thereat (Example 3 of the present invention). 
This MOCVD equipment was used to form an InGaN layer 
on a surface of each of the six substrates held at the 
susceptor. There was examined the relation between a dis 
tance from the center of the susceptor and the InGaN growth 
rate. The results thereofare shown in FIG. 13, along with the 
results of Example 1 of the present invention. Note that the 
results in FIG. 13 are the ones along the center line (line C 
in FIG. 2) of the susceptor in the width direction, and a range 
shown by an arrow in FIG. 13 represents a position for 
holding the Substrate at the holding Surface of the Susceptor. 
0066 FIG. 13 shows that Example 3 of the present 
invention has smaller difference in growth rate between the 
upstream side and the downstream side, when compared 
with Example 1 of the present invention. Specifically, 
Example 1 of the present invention has approximately 3.3 
times difference in growth rate between the upstream side 
and the downstream side, whereas Example 3 of the present 
invention has approximately 2 times difference in growth 
rate between the upstream side and the downstream side. 
0067. Although the present invention has been described 
and illustrated in detail, it is clearly understood that the same 
is by way of illustration and example only and is not to be 
taken by way of limitation, the spirit and scope of the present 
invention being limited only by the terms of the appended 
claims. 

What is claimed is: 
1. Metal organic chemical vapor deposition equipment for 

forming a film on a Substrate by using a reactant gas, 
comprising: 

a heating component heating said Substrate and having a 
holding Surface for holding said Substrate; and 

a flow channel for introducing said reactant gas to said 
Substrate, wherein 

said heating component is rotatable with said holding 
Surface kept facing an inner portion of said flow 
channel, and 

a height of said flow channel along a flow direction of said 
reactant gas is kept constant from an upstream side 
lateral end of a position for holding said Substrate at 
said holding Surface to an arbitrary position of said 
holding Surface, and is monotonically decreased from 
said arbitrary position to a downstream side. 

2. The metal organic chemical vapor deposition equip 
ment according to claim 1, wherein monotonic decrease in 
height of said flow channel terminates at a position located 
on the downstream side of a position located on an upstream 
side of a downstream side lateral end of said substrate 
holding position by 2%. 

3. The metal organic chemical vapor deposition equip 
ment according to claim 2, wherein the monotonic decrease 
in height of said flow channel terminates at any of a position 
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of said downstream side lateral end and a position located on 
the downstream side of the position of said downstream side 
lateral end. 

4. The metal organic chemical vapor deposition equip 
ment according to claim 1, wherein a height of said flow 
channel along a width direction is monotonically decreased 
at said holding Surface from each end portion to a central 
portion of said holding Surface. 

5. The metal organic chemical vapor deposition equip 
ment according to claim 4, wherein the height of said flow 
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channel along the width direction is monotonically 
decreased in a curved manner. 

6. The metal organic chemical vapor deposition equip 
ment according to claim 1, wherein 

said flow channel has a bottleneck portion on an upstream 
side of said arbitrary position, and 

the height of said flow channel along the flow direction of 
said reactant gas at said bottleneck portion is once 
decreased and then increased. 
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