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METHOD AND APPARATUS FOR PlJ'RGJ:NG BARREL REACTORS 

Background of the Invention 
This invention relates generally to barrel reacto·rs 

used to deposit material on semiconductor wafers by 
5 chemical vapor deposition, and more particularly to a 

method and apparatus for purging reactant gases from jet 
port cavities of barrel reactors. 

Barrel reactors are used to deposit epitaxial layers 
on semiconductor wafers. Epitaxy is a method of growing 

10 a thin layer of material on a semiconductor wafer so that 
the lattice structure is identical to that of the wafer. 
Using this method, a layer having different conductivity 
is applied to the semiconductor wafer to achieve the 
necessary electrical properties. For example, a lightly 

15 doped epitaxial layer grown over a heavily doped 
substrate permits a CMOS device to be ·.optimized for latch 
up immunity as a result of the low resistance of the 
substrate. _Other advantages, sue~ as precise control of 
the dopant concentration profile and freedom from oxygen, 

20 are also achieved. 
Generally, the chemical vapor deposition process is 

accomplished by introducing a reactant gas comprising the 
deposition material (e.g., silicon) into a reaction 
chamber of the barrel reactor containing the wafers. The 

25 wafers are held within the reaction chamber in a 
generally vertical orientation on a susceptor so that one 
face of the wafer is exposed to the reactant gas. The 
reaction chamber vessel is typically an inverted bell jar 
made of quartz. A stainless steel gas ring sits atop an 

30 upper opening of the bell jar. The reactant gas is 
injected into the reacti_on chamber through gas injection 
jets which are recessed within jet port cavities spaced 
about the interior of the gas ring. A stainless steel 
seal plate atop the gas ring seals the wafers within the 

35 reaction chamber. The plate may be moved to open the 
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chamber for inserting or removing the semiconductor 

wafers from the vessel. 
It is important that the layer of silicon deposited 

on the wafers not be contaminated with metals, such as 

5 iron, nickel and molybdenum, as contamination can be 

detrimental to the minority carrier lifetime of the 

epitaxial layer. Contamination of the layer with non­

metallic foreign particles should also be avoided. 

Although the quartz reaction chamber vessel is not a. 
10 source of metals contamination, the stainless steel of 

the gas ring may be a source of metals contamination. 
Contact with certain byproducts (e.g., HCl) of the 

reactant gas in the presence of residual moisture can 

cause the stainless steel to corrode. Further, removing 

15 deposits of silicon from the susceptor by chemical 

etching may introduce corrosive agents such as HCl into 

the reaction chamber and cause the stainless steel to 

corrode. The corrosion products from the stainless steel 

may become entrained within the deposited material 
20 thereby contaminating the wafers. Moreover, Si02 deposits 

f orrned in the reaction chamber by a reaction of the 
reactant gas with residual oxygen and/or moisture in the 

barrel reactor must be cleaned, or the deposits may flake 

off and contaminate the wafers. 
25 To avoid contamination from the gas ring, the barrel 

reactor is constructed to divert the reactant gas away 
from the gas ring with baffles and to displace the 
reactant gas by directing purge gas across the exposed 

areas of the gas ring. The conventional purge system 

30 comprises a single line of purge gas which branches into 

multiple lines before reaching the reaction chamber 

vessel for delivering purge gas to several different 

locations around the reaction chamber. The lines are 
connected to ports extending through the seal plate and 

35 gas ring for delivering purge gas to those areas of the 
seal plate and gas ring exposed to reactant gas. 
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In operation of a typical barrel reactor, the purge 

gas system first purges the reaction chamber with 

nitrogen to rid the chamber of oxygen. Following the 

nitrogen purge, hydrogen is fed through the purge lines 

5 for several minutes prior to injecting reactant gas into 

the reaction chamber. The flow of hydrogen through some 

of the ports continues throughout the deposition cycle 

and thereafter to purge reactant gas from the chamber. 

Before the seal plate is removed from the chamber, the 
10 hydrogen is removed from the chamber using another 

nitrogen purge. 

The existing systems of baffles and purge gas to 

avoid contamination are only partially effective. In 

particular, the purge systems are not adequate to purge 

15 substantially all of the oxygen and water vapor from the 

jet port .cavities. As a result of the presence of oxygen 

(in the form of free oxygen or water vapor), significant 

deposits of Si02 are formed within the jet port cavities 

of the gas ring during each deposition cycle. These 

20 deposits must be removed after only a few cycles of 
barrel reactor operation, but the act of cleaning the Si02 

deposits from the jet port cavities can cause gas ring 
corrosion because any water introduced to the cavities 

during cleaning will promote reaction between the HCl and 
25 the stainless steel if it is not removed. In addition, 

the shape of the jet port cavities often makes it 
difficult to remove all of the water. 

Periodically, the gas injection jets must be aimed 
to optimize the epitaxial layer deposited from the 

30 reactant gases on the wafers within the barrel reactor. 
The act of manually cleaning the jet port cavities can 
result in the gas injection jets being inadvertently 
moved thereby requiring more frequent re-aiming. The act 
of aiming the injection jets can dislodge deposits on the 

35 jet or in the jet port cavity thereby providing still 
another potential source of contamination. 
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Summary of the Invention 
Among the several objects and features of the 

present invention may be noted the prov-ision of a method 
and apparatus which purge reactant gases from the jet 

5 port cavities of an epitaxial barrel reactor; the 
provision of such a method and apparatus which reduce the 
downtime necessary to remove deposits from the gas 
injection jets and jet port cavities; the provision of 
such a method and apparatus which reduce the amount of 

10 chemical attack to the gas injection jets and jet port 
cavities; the provision of such a method and apparatus 
which reduce the frequency of gas injection jet aiming; 
and the provision of such a method and apparatus which 
reduce the amount of _contamination to the epitaxial layer 

15 of the semiconductor wafers. 
Briefly, apparatus of this invention is a reactor 

for depositing a material on a semiconductor wafer by a 
chemical vapor deposition process using a reactant gas. 
The reactor comprises a shell, a reactant gas delivery 

20 system and a purge gas delivery system. The reactor 
shell defines a reaction chamber sized to receive at 
least one semiconductor wafer. The shell-has a jet port 
cavity opening into the reaction chamber and extending 
away from the chamber. The reactant-gas delivery system 

25 includes a gas injection jet positioned within the jet 
port cavity for directing the reactant gas into the 
reaction chamber, a reactant gas -source, and a reactant 
gas line extending between the reactant gas source and 
the injection jet. The purge gas delivery system 

30 includes a purge gas port opening into the je~ port 
cavity for directing a purge gas into the jet port cavity 
to purge the reactant gas, air and moisture from the 
cavity, a purge gas source, and means for delivering the 
purge gas from the purge gas source to the purge gas 

35 port. 
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A method of the present invention is used to deposit 
a material on a semiconductor wafer by a chemical vapor 
deposition process using a reactant gas in a reactor 
similar to that described above. The method includes the 

5 steps of inserting the semiconductor wafer into the 
reaction chamber and sealing the reaction chamber. The 
reactant gas is introduced into the sealed reaction 
chamber to deposit the material on the semiconductor 
wafer. The flow of reactant gas is stopped and a purge 

10 gas is introduced into the reaction chamber to purge the 
reactant gas from the reaction chamber. The step of 
introducing the purge gas includes the step of directing 
the purge gas into the jet port cavity to purge the 
reactant gas from the jet port cavity. The purged 

15 reactant chamber is opened and the wafer is removed from 
the reaction chamber. 

Other objects and features of the invention will be 
in part apparent and in part pointed out hereinafter. 

Brief Description of the Drawings 
20 Fig. 1 is a simplified schematic of a barrel reactor 

showing its purge gas and reactant gas delivery systems; 
Fig. 2 is a fragmentary cross section of the barrel 

reactor with parts removed for clarity; 
Fig. 3 is a schematic top plan of a gas ring and gas 

25 injector jets of the reactor; 
Fig. 4 is an enlarged fragmentary cross section of 

the gas ring showing one jet port cavity and nozzle; 
Fig. 5 is an enlarged fragmentary cross section of 

the gas ring showing another jet port cavity and nozzle; 
30 and 

Fig. 6 is an enlarged fragmentary cross section of 
the gas ring showing another embodiment of a purge gas 
port. 
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Corresponding reference characters indicate 
corresponding parts throughout the several views of the 
drawings. 

Detailed Description of the Pref erred Embodiment 
Ref erring now to the drawings and in particular to 

Fig. 1, a barrel reactor indicated generally at 10 is of 
the type which is used to deposit a material (e.g., 
silicon) on a semiconductor wafer W held on a susceptor S 
within the barrel reactor 10 using a chemical vapor 

10 deposition process. The barrel reactor 10 includes a 
shell 12, a reactant gas delivery system 14 and a purge 
gas delivery system 16. 

As shown in Fig. 2, the shell 12 comprises a quartz 
reaction chamber vessel 20 defining a reaction chamber 

15 22, a gas ring 24 and a seal plate 26. The reaction 
chamber vessel 20 has an open top 30, and a vent or 
exhaust port 32 (Fig. 1) at its bottom for exhausting 
gases from the reaction chamber 22. A fitting 34 is 
located on the exhaust port 32 for connecting an exhaust 

20 line 36 to the vessel 20. The gas ring 24 is made of 
stainless steel and is located adjacent and above th~ 
reaction chamber vessel 20. The ring 24 has an interior 
surface 40 defining an opening 42 through which wafers W 
carried by a susceptor S pass when entering and exiting 

25 the reaction chamber 22. Two jet port cavities 44a, 44b 
(Fig. 3) extend through the gas ring 24 at an angle into 
the reaction chamber 22. The interface between the gas 
ring 24 and reaction chamber vessel 20 is sealed by an o­
ring 46 (Fig. 2) disposed in the gas ring 24 and 

30 sealingly engaging the reaction chamber vessel 20. The 
open top 30 of the reaction chamber vessel 20 is closed 
by the seal plate 26 which is movable from an open 
position (not shown) in which it is spaced away from the 
vessel for insertion and removal of the susceptor S 

35 carrying the wafers W, and a ciosed position (Fig. 2) in 
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which the seal plate sealingly engages the gas ring 24 to 

close the open top 30 of the vessel 20 and isolate the 
reaction chamber 22 from the surrounding environment. 

The seal plate 26 includes a rotation housing 48 (Fig. 1) 

s centrally-located on the seal plate which houses a 

rotation mechanism (not shown) . The susceptor S 

supporting the wafers W hangs from the rotation mechanism 

for rotation of the susceptor during the deposition cycle 

of the barrel reactor 10. 
10 As illustrated in Figs. 1 and 3, the reactant gas 

delivery system includes gas injection jets SOa, sob 

positioned in the jet port cavities 44a, 44b, reactant 

gas lines 52a, 52b, and a reactant gas source 54. 

Reactant gas (e.g., SiC14 , SiHC13 , SiH2Cl2 , or SiH4 ) is 

15 stored in the gas source 54 (i.e., a storage tank) until 

ready for use. When the reactant gas is needed, a valve 
(not shown) is opened.and the gas travels through the 

reactant gas lines 52a, 52b to the respective gas 

injection jets soa, sob and into the reaction chamber 22 

20 where the silicon in the gas is deposited on the wafers W 
by chemical vapor deposition. 

Each of the gas injection jets SOa, sob is comprised 

of an injection port body 56a, 56b (Figs. 4 and 5) which 

has a threaded exterior portion for attaching the jet to 
25 mating threads in the jet port cavities 44a, 44b. An C­

ring 58a, 58b is trapped between the injection ports 
bodies 56a, 56b and the jet port cavities 44a, 44b for 

sealing the interface. A gas port cap 60a, 60b is 
threaded onto the outward end of each injection port body 

30 56a, 56b and another 0-ring 62a, 62b between the cap and 

port body seals that interface. Each of the caps 60a, 

60b includes a threaded exterior portion for connection 
with a fitting 63a, 63b on the respective reactant gas 
supply line 52a, 52b. Bores 64a, 64b extend through each 

35 of the injection port bodies 56a, 56b and a spool 66a, 
66b is mounted within each of the. bores. Each end of the 
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spool has a chamfer 68a, 68b, 68a', 68b'. A ball end 

70a, 70b of a nozzle 72a, 72b sits inboard of each of the 
inward chamfers 68a, 68b so that the nozzle may be 

swiveled within the port body S6a, 56b to adjust the 

5 direction in which the reactant gas enters the reaction 

chamber. Projecting inwardly from the bores 64a, 64b are 

annular flanges 74a, 74b which retain the ball ends 70a, 

70b of the nozzles 72a, 72b within the injection port 

body bores 64a, 64b. A passage 76a, 76b extends through 

10 each of the gas injection jets 50a, sob from the gas port 

cap 60a, 60b to the tip of the nozzle 72a, 72b for 

delivering the reactant gas to the reaction chamber. 

The purge gas system 16 (Fig. 1} of the barrel 

reactor 10 includes a supply line 80 extending from a 

15 purge gas source generally indicated at 82 to the barrel 

reactor. As shown schematically in Fig. 1, the supply 

line 80 branches off into several purge lines including 

two baffle purge lines 84a, 84b, a rotation housing purge 

line 86, a seal plate purge line 88, two gas injection 
20 jet purge lines 90a, 90b, and two jet port cavity purge 

lines 92a, 92b (Figs. 4 and 5}. Each of these purge 
lines 84a-92b is connected to the seal plate 26 or the 

gas ring 24 to deliver purge gas to different regions of 

the seal plate and gas ring. The gas injection j.et purge 

2S lines 90a, 90b join the reactant gas supply lines 52a, 
52b and are coextensive for a distance to deliver purge 

gas through the gas injection jet passages 76a, 76b. 
Valves (not shown} are operable to selectively connect 
the gas injection jet purge lines 90a, 90b or the 

30 reactant gas lines 52a, 52b to the gas injection jets 

soa, sob. 

The seal plate 26, gas ring 24 and a portion of the 
reaction chamber vessel 20 are shown in Fig. 2 with the 
seal plate in the closed position. The rotation housing 

35 48, rotation mechanism and susceptor S are omitted from 
the drawing for clarity. Nonetheless, it may be seen 
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that the seal plate 26 has a central opening 100 through 
which the susceptor S is attached to the rotation 
mechanism. The seal plate 26 has an internal annular 
passage 102 through which water is circulated to cool the 

5 se.al plate. A similar passage 104 is formed in the gas 
ring 24 for circulating cooling water around the gas 
ring. 

A quartz baffle plate 110 has a lip 112 which rests 
on tabs 114 (only two are shown) on the seal plate 26 for 

10 shielding the seal plate from the reaction chamber 22. 
The baffle plate 110 covers substantially all of the seal 
plate 26 which would otherwise be exposed to the gases in 
reaction chamber 22. An annular outer baffle 116 depends 
from the baffle plate 110 at a location inward of the 

15 perimeter of the baffle plate, and an annular inner 
baffle 118 depends from the baffle plate around a central 
opening 120 generally in registration with the central 
opening 100 of the seal plate. The inner baffle 118 
helps to protect the hanger (not shown) connecting the 

20 susceptor S to the rotation mechanism. Similarly, the 
interior surface 40 of the gas ring 24 is covered by a 
quartz liner 122. The baffle plate 110 and the quartz 
liner 122 have openings (not shown) generally in 
registration with the jet port cavities 44a, 44b through 

25 which the reactant gas is injected into the reaction 
chamber 22 from the reactant gas lines 52a, 52b. 

The baffle purge lines 84a, 84b deliver·purge gas to 
the space between the outer baffle 116 and the quartz 
liner 118 to purge that space. The rotation housing 

30 purge line 86 delivers purge gas to the rotation housing 
48, and down through the inner baffle 118. The seal 
plate purge line 88 delivers purge gas to a location 
between the gas ring 24 and seal plate 26 for purging the 
space between them. 

35 Referring to Figs. 2 and 3, the seal plate 26 has an 
annular surface 130 which overlies a corresponding 
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surf ace 132 of the gas ring 24 when the seal plate is in 
its closed position (Fig. 2). A pair of concentric 
annular channels 134a, 134b in the seal plate 26 contain 
o-rings 136a, 136b which engage the annular surface 132 

s of the gas ring 22 when the seal plate is in the closed 
position for sealing with the gas ring and isolating the 
reaction chamber 22 from the surrounding environment. A 
channel 138 in the gas ring 24 between the 0-rings 136a, 
136b may be pumped down to a vacuum pressure for use in 

10 the detection of leaks in the 0-ring seal. The seal 
plate 26 has an annular groove 140 which is concentric 
with and located radially -inward from the inner 0-ring 
channel 134b. The seal plate purge line 88 opens into 
the annular groove 140 for supplying purge gas to the 

15 groove. Purge gas delivered to the annular groove 140 
seeps into the reaction chamber 22 and is ultimately 
exhausted through the port 32 at the bottom of the 
reaction chamber vessel 20. 

Fig. 1 schematically illustrates that the gas 
20 injection jet purge lines 90a, 90b deliver purge gas to 

the gas injection jets soa, sob to purge the reactant gas 
from the. internal passages 76a, 76b of the gas injection 
jets. The purge gas delivered to the gas injection jets 
enters into the reaction chamber 22 and is exhausted 

25 through the exhaust port 32 at the bottom of the chamber. 
In the most preferred embodimept, shown in Figs. 4 

and 5, purge gas ports 150a, 150b extend obliquely 
through the gas· ring 24 from an exterior surf ace 152 of 
the ring to the jet port cavities 44a, 44b. Although the 

30 ports lSOa, lSOb obliquely enter the jet port cavities 
44a, 44b, the ports may perpendicularly enter the 
cavities without departing from the scope of the present 
invention. The jet port cavity purge lines 92a, 92b 
deliver purge gas from the purge gas source 82 to the jet 

35 port cavities 44a, 44b to purge reactant gas from within 
the cavities and from around the gas injection jets SOa, 
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sob. In prior reactors (not shown) lacking structure 
directing purge gas into the jet port cavities, it has 
been found that subst.antial amounts of Si02 accumulate in 

the jet port cavities and on the exterior surfaces of the 
5 gas injection jets SOa, SOb. However, by directing purge 

gas to the jet port cavities 44a, 44b with.the purge gas 

delivery system 16 of the present invention, more of the 

oxygen and water vapor is removed from the cavities and 
gas injection jet soa, sob exteriors prior to 

10 introduction of the reactant gas into the reaction 
chamber 22. Further, directing purge gas into the jet 
port cavities 44a, 44b after the deposition cycle results 
in more of the reactant gas being removed from the 
cavities and gas injection jet soa, sob exteriors before 

15 the reaction chamber 22 is opened. 

In another embodiment shown in Fig. 6, four purge 
gas ports (only three are shown, designated 160a, 160a', 

and 160a") are angularly spaced at equal intervals about 
the exterior surface 162a of the nozzles 72a. The ports 

20 160a, 160a', 160a" extend radially outward from the 
nozzle passage 76a ~o the exterior surface 162a.of the 
nozzle. In this embodiment, the purge gas delivered to 

the nozzle 72a through the gas injection jet purge line 
90a also purges the jet port cavity 44a by traveling 

25 through the passage 76a, outward through the purge gas 
ports 160a, 160a', 160a" and into the jet port cavity 44a 
toward a side 164a of the cavity. The jet port cavity 
purge lines 92a, 92b and the purge gas ports lSOa, lSOb 
are omitted from this second embodiment. Although the 

30 purge gas ports 160a, 160a', 160a" of the embodiment 
shown in Fig. 6 enter the jet port cavity 44a 
perpendicularly to the flow of gas through the nozzle 
passage 176a, the ports may be obliquely oriented 
relative to the nozzle passage without departing from the 

35 scope of the present invention. It is envisioned that 
the jet port cavity lines 92a, 92b and the purge gas 
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ports 150a, 150b could be used in combination with the 

purge gas ports 1·6oa, 160a', 160a". 

The general operation of the barrel reactor 10 is 

well known to those of ordinary skill in the art. The 

5 susceptor S supporting the wafers W is hung from the 

rotation mechanism on the seal plate 26 while the seal 

plate is in its open-position. The seal plate 26 is 

lowered into sealing engagement with the gas ring 24 to 

position the wafers. W in the reaction chamber 22 and to 

10 seal the chamber from the surrounding environment by 

engaging the seal plate 0-rings 136a, 136b with the gas 

ring 24. Purge gas is fed from the purge gas source 82 

through the supply line 80 to the individual purge lines 
84a-92b for purging oxygen and water vapor from the 

15 reaction chamber 22. The preferred sequencing of the twQ 

purge gases of the preferred embodiment (nitrogen and 

hydrogen} is described above, and is well known to those 
of ordinary skill in the art. After the reaction chamber 

22 is sufficiently purged, reactant gas is delivered 

20 through the injection lines 52a, 52b to the gas injection 

jets 50a, sob, out the nozzles 72a, 72b and into the 

reaction chamber 22 for deposition of silicon carried by 

the gas in a layer on the wafers W. Purge gas may 

continue to flow through some of the lines 84a-88, 92a, 
25 92b during the deposition cycle to deflect reactant gases 

from some areas of the reaction chamber 22 (e.g., the 

space between the outer baffle 116 and the quartz liner 
118} . Upon completion of the deposition cycle, the flow 

of reactant gas is shut off, but the purge gas is 

30 delivered through each of the purge lines 84a-92b to 
purge the reaction chamber 22 of reactant gases. 

Thus, the several objects of the present invention 
are achieved by the foregoing apparatus and method for 
purging the jet port cavities 44a, 44b of the barrel 

35 reactor 10. The presence of metal and particulate 

contaminates in the deposited layer on the semiconductor 
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wafers W is significantly reduced. The jet port cavities 
44a, 44b and gas injection jets soa, sob are more 
thoroughly purged_ and thus do not require cleaning as 
frequently as in the past. Moreover, it has been found 

5 that cleaning can be carried out with a dry cloth so that 
no water is introduced to the cavities or jets in the 
cleaning process. Accor~ingly, the barrel reactor 10 may 
be run for a longer period of time without being shut 
down for cleaning Si02 deposits, thereby increasing the 

10 throughput of wafers. In addition, the amount of 
chemical attack to the gas injection jets and jet port 
cavities is reduced by the method and apparatus of the 
present invention. Further, because the necessity for 
removing Si02 deposits is reduced, the opportunity for 

15 inadvertently moving the gas injection jets during manual 
cleaning is reduced and the frequency of gas injection 
jet aiming is reduced by this invention. 

In view of the above, it will be seen that the 
several objects of the invention are achieved and other 

20 advantageous results attained. 
As various changes could be made in the above 

constructions without departing from the scope of the 
invention, it is intended that all matter contained in 
the above description or shown in the accompanying 

25 drawings shall be interpreted as illustrative and not in 
a limiting sense.· 
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WHAT IS CLAIMED IS: 
1. A reactor for depositing a material on a 

semiconductor wafer by a chemical vapor deposition 
process using a reactant gas, said react~r comprising: 

a shell defining a reaction chamber sized to receive 
at least one semiconductor wafer, said shell having a jet 
port cavity opening into said reaction chamber and 
extending away from the reaction chamber; 

a reactant gas delivery system for delivering the 
reactant gas to the reaction chamber, said reactant gas 
delivery system comprising: 

a) a nozzle positioned within the jet port 
cavity for directing the reactant gas into the reaction 
chamber; 

b) a reactant gas source for storing the 
reactant gas prior to directing the reactant gas through 
the nozzle and into the reaction chamber; and 

c) a reactant gas line extending between the 
reactant gas source and the nozzle for delivering the 
reactant gas to the nozzle; and 

. a purge gas delivery system including: 
a) a purge gas port opening into said jet·port 

cavity for directing the purge gas into the jet port 
cavity to purge the reactant gas from said cavity; 

b) a purge gas source for storing a purge gas 
prior to directing the purge gas through the purge gas 
port and into the jet port cavity; and 

c) means for delivering the purge gas from the 
purge gas source to the purge gas port for purging the 
jet port cavity. 

2. The reactor as set forth in claim 1 wherein 
the purge gas port is positioned on said nozzle and 
directed toward a side of the jet port cavity. 

I lllllll llllll lllll lllll II llll 
* C L M S * 
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3. The reactor as set forth in claim 2 wherein 
said nozzle has a passage through which reactant gas may 
pass into the reaction chamber, and wherein said purge 
gas delivering means comprises a purge gas line connected 
to one of the nozzle and reactant gas line, and a valve 
for selectively admitting purge.gas into the nozzle 
passage, the purge port communicating with the nozzle 
passage for directing purge gas into the jet port cavity. 

4. The reactor as set forth in claim 3 wherein 
said purge gas port directs the purge gas into the jet 
port cavity in a lateral direction generally 
perpendicular to the longitudinal direction of the nozzle 
passage. 

5. The reactor as set forth in claim 4 further 
comprising a plurality of purge ports positioned at 
angularly spaced locations around the nozzle passage. 

6. The reactor as set forth in claim 1 wherein 
the purge gas port is positioned in a side of the cavity. 

7. The reactor as set forth in claim 6 wherein 
the purge gas port is directed generally toward the 
nozzle. 

8. The reactor as set forth in claim 7 wherein 
the longitudinal axis of the purge gas port is oblique to 
the longitudinal axis of the nozzle. 

9. The reactor as set forth in claim 8 wherein 
said purge gas delivering means comprises a purge gas 
line extending between the purge gas source and the purge 
gas port. 

I 1111111 111111 11111 1111111 1111 
* C L M S * 
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10. The reactor- as set forth in claim 1 
wherein said shell comprises: 

a chamber vessel; 
a gas ring positioned adjacent to said chamber 

vessel, the jet port cavity being disposed in the gas 
ring, the purge gas port comprising a bore extending 
through the gas ring into the-jet port cavity. 

11. A method for depositing a material on a 
semiconductor wafer by a chemical vapor deposition 
process using a reactant gas in a reactor having a 
reaction chamber with a jet port cavity opening into the 
reaction chamber and a nozzle positioned within said jet 
port cavity for directing the reactant gas into the 
reaction chamber, the method comprising the steps of: 

inserting the semiconductor wafer into the 
reaction chamber; 

sealing the reaction chamber containing the 
semiconductor wafer; 

purging air from the reaction chamber by 
introducing a purge gas into the reaction chamber, 
wherein the step of purging air includes the step of 
directing a purge gas into said jet port cavity thereby 
purging air from the jet port cavity; 

introducing the reactant gas into the sealed 
reaction chamber to deposit the material on the 
semiconductor wafer within the reaction chamber; 

stopping further introduction of the reactant 
gas into the reaction chamber; 

introducing the purge- gas into the reaction 
chamber to purge the reactant gas from the reaction 
chamber, wherein the step of introducing the purge gas 
includes the step of directing the purge gas into said 
jet port cavity thereby purging the reactant gas from the 
jet port cavity; 

opening the purged reactant chamber; and 

111111111111111111111111111111 . 
* C L M S * 
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removing the wafer from the reaction chamber. 

12. The method as set forth in claim 11 

wherein the step of directing the purge gas into the jet 

port cavity includes the step of directing the purge gas 

toward a side wall of the jet port cavity. 

13. The method as set forth in claim 11 

wherein the step of directing the purge gas into the jet 

port cavity includes the step of directing the purge gas 
toward the nozzle. 

14. The method as set forth in claim 11 
wherein: 

the step of introducing the reactant gas 

comprises the step of delivering the reactant gas through 
a nozzle into the reaction chamber; and 

the step of introducing the purge gas comprises 

the step of delivering the purge gas through the nozzle 

to the jet port cavity. 


