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"SEMICONDUCTOR PROCESSING APPARATUS" 

Background of the Invention 

The present invention relates to a semiconductor 

processing apparatus for processing a substrate, such as 

5 a semiconductor wafer or an LCD substrate, by heating 

the substrate in a process gas atmosphere. 

A CVD. (Chemical Vapor Deposition) apparatus is 

known as an apparatus for processing a semiconductor 

wafer, such as a silicon wafer, or a glass substrate for 

10 LCD. In the CVD apparatus, it is important to equally 

heat an entire surface of the wafer at a predetermined 

temperature so as to uniformly form a thin film on the 

wafer. 

FIG. 6 shows a conventional CVD apparatus using a 

15 resistance heater. In this apparatus, a work table 2 is --provided to be supported by a support 4 in a lower 

portion of a process space defined by a vacuum process 

chamber l. The work table 2 comprises a resistance 

heating body 2a and electrical insulating plates 2b, 2b 

20 superimposed on both sides of the heating body 2a. A 

graphite plate 3, which forms a wafer mounting surface, 

is layered on the surf ace of the upper insulating plate 

2b. A feeder 5 is connected to the resistance heating 

body 2a. The feeder 5 is surrounded by a sheath wire 

{not shown), and drawn to the outside of the process 

chamber l. A sheath thermocouple 6, which stores 

a thermocouple in the sheath wire, contacts the 
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resistance heating body 2a. 

In such a film forming apparatus, the inside of the 

process chamber 1 is exhausted to obtain a predetermined 

degree of vacuum. Then, a process gas is supplied 

5 thereto from the a gas supply section 8 in a state that 

the predetermined degree of vacuum is maintained. 

Moreover, electric power is supplied to the resistance 

heating body 2a through the feeder 5, and a temperature 

of a wafer W is controlled to be a predetermined 

10 temperature based on a temperature detecting value of 

the sheath thermocouple 6. 

As a resistance heater, there is known a ceramic 

heater wherein a resistance heating wire is buried in a 

ceramic plate and a wafer is mounted on the ceramic 

. 15 plate. 

In the CVD apparatus, there is a case in which···a. 

corrosive gas is used as a process gas or a corrosive 

gas is generated by reaction of a process gas. For 

exarnpl~, in a case that a halide gas is used, a halogen 

20 gas having strong corrosiveness is generated by vapor 

phase reaction. Moreover, since the temperature is 

increased during a process, corrosiveness of the halogen 

gas is extremely strong. Due to this, the feeder 5, the 

resistance heating body 2a, and their terminals, which 

25 are exposed in the process gas atmosphere, are corroded. 

When the circuit elements are corroded, the 

resistance value of the resistance heater is increased. 
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As a result, a current supplied to the heater is 

deviated from a predetermined value, and breaking of 

wire occurs. Beside the corrosion problem, in forming a 

conductive film, e.g., a .metallic film on the wafer, the 

s metallic film is adhered to the portion between the 

terminals of the feeder 5 and a short circuit is caused. 

This can also prevent the electric power from being 

stably supplied to the resistance heater. Due to this, 

the temperature of wafer W becomes unstable., and the 

10 thickness and the property of a formed film are less 

uniform over the entire surface of the wafer w. 

Also, there are problems in the thermocouple as 

follows. 

More specifically, the thermocouple is exposed in 

15 the process chamber 1, and the response changes 

depending on the degree of vacuum. For example, when 

pressure is largely changed by the supply of a process 

gas, the temperature is overshot, and the ·detection of 

20 

·the temperature is not correctly performed. Due to 

this, when forming the film, the heater temperature and 

the wafer temperature become unstable, and the stable 

film forming process cannot be performed. 

If the ceramic heater is used, the above 

disadvantage can be relaxed, since the resistance 

25 heating wire is not directly exposed in the process gas 

atmosphere. However, if the sheath wire and the ceramic 

plate are directly bonded, a crack is generated in the 
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ceramic by the difference in the coefficient of thermal 

expansion. Due to.this, the terminals of the resistance 

heating wi~e cannot help being exposed. Therefore, 

there occurs a problem of corrosion therein. 

5 Moreover, the ceramic heater has an extremely large 

heat capacity, and can be neither rapidly heated nor 

cooled. Due to this, it is needed that the ceramic 

heater be maintained in an ON state during wafer 

exchange when a plurality of wafers are processed. 

10 How~ver, if the wafer Wis mounted on the ceramic 

heater, which is maintained in a heating state, the 

wafer is rapidly heated from the room temperature, and 

subjected to heating damage. Moreover, there is a 

problem in that a transfer arm for dealing with the 

15 wafer is deformed by heat. 

20 

An object of the present invention is to provide a 

semiconductor processing apparatus, which can stably 

supply electric power to a resistance heater, thereby 

providing a stable process to a target substrate. 

According to the present invention, there is 

provided a semiconductor processing apparatus 

comprising: 

a process chamber for defining a process space 

storing a substrate to be processed in an airtight 

25 state, the chamber including a gate for opening/closing 

a passage for passing the substrate; 

means for supplying a process gas to the process 
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space of the chamber; 

means for exhausting the process space of the 

chamber; 

supporting means for supporting the substrate 

s provided in the process space of the chamber; 

a case arranged in the process space of the chamber 

to cover an opening formed in a wall of the chamber, the 

case defining an inner space airtightly isolated from 

the process space, having a main plate which is made of 

10 a light transmissive material, faces to the substrate 

supported by the supporting means, and has a flat outer 

surface with a larger contour than a contour of the 

substrate; 

a cover for closing the opening of the chamber to 

15 close the case; --a resistance heating body provided in the inner 

space of the case to be adjacent to the main plate; 

a feeder introduced into the inner space of the 

case from the outside of the chamber, for applying an 

20 electric power to the resistance heating body; 

25 

a temperature measuring member introduced into the 

inner space of the case from the outside of the chamber, 

for measuring the temperature of the resistance heating 

body; 

means for supplying an inactive gas to the inner 

space of the case from the outside of the chamber; and 

means for exhausting the inactive gas from the 
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inner space of the case to the outside of the chamber. 

According to the semiconductor processing apparatus 

of the present invention, since the resistance heating 

body and the feeder do not contact the process gas, the 

5 resistance heating body and the feeder are not corroded 

even if a corrosive gas is used as the process gas. 

Moreover, there is no such a case that the conductive 

film is adhered to the portion between the terminals and 

the short circuit occurs. As a result, electric power 

10 can be stably supplied to the resistance heating body. 

Although the temperature of the inside of the case 

becomes high, the resistance heating body and the feeder 

can be prevented from being oxidized since the inside of 

the case is in an inactive gas atmosphere. Since the 

15 thermocouple is airtightly isolated from the atmosphere 

---of the process chamber, the response of the thermocouple 

is not influenced by the change of pressure of the 

process chamber, so that the temperature control can be 

stabilized. If the inner space of the case is also 

20 airtightly isolated from the atmosphere and a difference 

in pressure between the case and the process chamber is 

made small, a case having a small withstand pressure can 

be used. 

This invention can be more fully understood from 

25 the following detailed description when taken.in con­

junction with the accompanying drawings, in which: 

FIG. l is a vertical cross sectional side view 
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showing the entire CVD apparatus according to an 

embodiment of the present invention; 

FIG. 2 is a cross sectional view showing a main 

part of the apparatus of FIG. l; 

FIG. 3 is an exploded perspective view showing the 

main part of the apparatus of FIG. l; 

FIG. 4 is a vertical cross sectional side view 

showing the modification of the apparatus of FIG. l; 

FIG. 5 is a vertical cross sectional side view 

10 showing the entire CVD apparatus according to another 

15 

embodiment of the present invention; and 

FIG. 6 is a vertical cross sectional side view 

showing a conventional CVD apparatus. 

A CVD apparatus according to an embodiment of the 

present invention, shown in FIG. 1, comprises an 

airtight structure defining a process space, that is·~ a 

process chamber 12 formed of aluminum. A shower head 21 

for supplying process gas to the process chamber 12 is 

provided on the upper portion of the process chamber 12. 

20 The shower head 21 has a plurality of holes 2la on the 

lower surface opposite to a semiconductor wafer W, which 

is a substrate _to be processed, and supplies a process 

gas as parallel downflows. 

An exhaust pipe 22 is connected to the bottom 

25 portion of the process chamber 12, and the inside of the 

process chamber 12 can be maintained to be a 

predetermined degree of vacuum by a vacuum pump 23. 
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Gates Gl and G2 are provided on side walls of the 

process chamber 12 so as to open/close paths connecting 

to a load lock chamber (not shown), respectively. 

A table-shaped case 13 is provided on the bottom of 

5 the process chamber 12 so as to be opposite to the 

shower head 21. The entire of the case 13 is formed of 

a material through which thermal energy is effectively 

transmitted, such as quartz, sapphire, Si02, Al203, or 

AlN, preferably quartz or Si02. As shown in FIGS. 2 and 

10 3, the case 13 comprises an upper cylindrical portion 32 

having a large diameter and a lower cylindrical portion 

33 having a small diameter, which are arranged 

concentrically with each other. 

The upper portion of the upper cylindrical portion 

15 32 is airtightly closed by a top plate 31 whose entire 

. ·---thickness is uniform. The upper surface of the top 

plate 31 is formed to be a flat mounting surface for 

mounting the wafer W, which is a substrate to be 

processed. The contour of the top plate 31 is larger 

20 than that of the wafer w. In other words, the top plate 

31 has a diameter larger ~han the diameter of the 

wafer w. Since the wafer w normally has a uniform 

thickness, both sides.of the wafer Wand the mounting 

surface of the top plate 31 are substantially parallel 

25 to each other. 

The bottom portion of the upper cylindrical portion 

32 airtightly communicates with the lower cylindrical 
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portion 33 through a bottom plate 32a having an opening 

on its center. The bottom portion of the lower 

cylindrical portion 33 is opened, and a flange 34 is 

provided around the bottom portion. The flange 34 is 

5 airtightly fixed to the bottom wall of the process 

chamber 12 with an 0-ring 35 interposed therebetween. 

In other words, the case 13, which comprises the top 

plate 31, upper and lower cylindrical portions 32 and 

33, the bottom plate 32a, and the flange 34, defines the 

10 inner space, which is airtightly isolated from the 

process space of the process chamber 12. The respective 

parts of the case.12 are formed part by part, and bonded 

to each other by welding. 

An opening 12a is formed at the bottom wall of the 

15 process chamber 12 to correspond to the lower end 

opening of the lower cylindrical portion 3~ The opening 

12a is closed by a cover 24 attached from the outside of 

the process chamber 12. 

A resistance heating body 14 is provided under the 

20 top plate 31 in the upper cylindrical portion 32 of the 

case 13. The resistan,ce heating body 14 can be formed 

of a resistance heating material such as graphite, 

tungsten, molybdenum, tantalum, or nickel chromium 

alloy. The resistance heating body 14 can be formed to 

25 be an arbitrary shape such as spiral, s-shape, disk­

shape as long as a predetermined heating distribution 

can be obtained in.an area which has a contour larger 



- 10 -

than the contour of the wafer w on the top plate 31 and 

is parallel to the wafer w. According to the embodiment 

of the pre~ent invention, the resistance heating body is 

formed of graphite, and the shape is a disk having a 

s larger diameter than the wafer and a uniform thickness. 

Also, the resistance heating body of the present 

embodiment is arranged parallel to the top plate 31. 

A support plate 41, which is formed of an 

electrical insulating material such as Al203, and a 

10 reflector 42 whose upper surface is finished as a mirror 

surface, are provided under the resistance heating body 

14. The resistance heating body 14, the supporting 

plate 41, and the reflector 42 are supported by a 

support 40, which is formed of the same material as the 

15 case 3, e.g., quartz or Si02, and is perpendicularly set. 

up between the. top plate 31 and the bottom plate 32a~ 

A plurality of shoes 4la for supporting the resistance 

heating body 14 is provided on the upper surf ace of the 

support plate 41 to prevent the resistance heating body 

20 14 from deflecting. The reflector 42 is formed of e.g., 

a metallic mirror plate, and used to reflect upward the 

radiation heat, that is heat energy, which is emitted 

from the resistance heating body 14, and from the 

support plate 41 heated by the resistance heating body 

25 14. Thereby, the rise of the temperature of the bottom 

portion of the process chamber 12 is suppressed. In 

FIG. 3, the support plate 41 and the reflector 42 are 
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omitted for convenience. 

Two feed lines l5a, 15b, for example, are 

connected to the resistance·heating body 14. The feed 

lines 15a and lSb also are connected to a power source 

5 25 outside the process chamber 12 through the cover 24 

(FIG. 1). A small annular projection 61, which is 

formed of material having a high coefficient of thermal. 

conductivity, is provided at the center of the 

resistance.heating body 14. A thermocouple 16 for 

10 measuring temperature is inserted into the annular 

15 

projection 61 in a sealed state. The thermocouple 16 is 

connected to a temperature controller 62 outside the 

·process chamber 12 through the cover 24 from the inner 

space of the lower cylindrical portion 33 (FIG. l). 

The resistance heating body 14 may be divided into --a plurality of heating areas so as to control the 

temperature individually. In this case, a feed line 

common to the heating areas of the divided resistance 

heating body 14, and a feed line and a thermocouple 

20 corresponding to each heating area may used. 

A supply pipe 43 for supplying an inactive gas and 

an exhaust pipe 44 are connected to the cover 24. The 

supply pipe 43 is connected to an inactive gas source 

45, and the exhaust pipe 44 is connected to a plant 

25 exhaust stack duct (not shown). The inactive gas flows 

into the case 13 by use of the pipes 43 and 44, so that 

the inside of the case 13 is set to an inactive gas 
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atmosphere. As the inactive gas, N2 (nitrogen) and an 

inert gas, such as He (helium) or Ar (argon), is used. 

Nitrogen is used when a process temperature of the 

process chamber 12 is lower than about 500°C, at which 

5 it does not nitride the components. 

In the upper cylindrical portion 32 of the case 13, 

three pipes 71 are provided at positions, which are 

arranged at regular intervals in a· circumferential 

direction, to extend perpendicularly between the top 

10 plate 31 and the bottom plate 32a. An axial hole of 

each pipe 71 communicates with the process space of the 

process chamber 12 through holes 72 and 73 formed in the 

top plate 31 and the bottom plate 32a, respectively. 

The pipe 71 is airtightly connected to the top plate 31 

15 and the bottom plate 32a by welding, so that the inner 

space of the case 13 does not communicate with the 

process space. 

Three lift pins 75 are fixed to a ring-shaped lift 

plate 74. Each lift pin 75 is movably inserted into the 

20 inner bore of the corresponding pipe 71 so as to project 

and retreat to/from the mounting surface of the top 

plate 31. The lift plate 74 is connected to a driving 

member 77 for moving up and down through a shaft 76 

inserted into the process chamber 12 from its bottom 

25 wall. A portion where the shaft 76 passes through the 

bottom wall of the process chamber 12 is airtightly 

sealed. 
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The following will explain an operation of the CVD 

apparatus. 

The wafer W, which is the target substrate, is 

transferred into the process chamber 12 through a gate 

5 Gl by transfer means (riot shown). The wafer w is 

transferred onto the three lift pins 75, which are 

projected from the top plate 31 by the driving member 

77. Thereafter, the lift pins 75 are moved down, so 

that the wafer W is mounted on the top plate 31. The 

10 process chamber 12 is exhausted by the vacuum pump 23 to 

be set to a predetermined degree of vacuum. 

15 

A voltage is applied to the resistance heating body 

14 through feed lines ·1sa and 15b, and the resistance 

heating body 14 is heated. Heat of the resistance 

heating body 14 is applied to the wafer W as radiation 

heat through the top plate 31 made of quartz or Si02~ 

At this time, although an inactive gas flows from the 

pipe 43 to the pipe 44 through the inside of the case 

13, the inside of the case 13 is maintained to be under 

20 substantially atmospheric pressure. 

The temperature of the resistance heating body 14 

is detected by the thermocouple 16, and the detected 

value is inputted into a temperature controller 62. 

Based on the input, electrical power imparted to the 

25 resistance heating body 14 is controlled so as to 

control the temperature of the resistance heating body 

14. Thereby, the temperature of the wafer W is set to 
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a predetermined process temperature. Also, in a state 

that the process chamber 12 is exhausted by the pump 23, 

a process gas e.g., the mixture of WF6 and H2 is 

supplied to the process chamber 12 through the shower 

5 head 21 at a predetermined flow rate. Thereby, a CVD 

film, e.g., a tungsten film, if the above process gas is 

used, is formed on the surface of the wafer w. 
Since the resistance heating body 14 and the feed 

lines lSa and lSb are stored in the inner space of the 

10 case 13, which is airtightly isolated from the 

atmosphere of the process chamber 12, the resistance 

heating body 14 and the feed lines lSa and lSb are not 

corroded even if a corrosive gas is used as the process 

gas. 

15 Although the temperature of the inside of the case 

20 

13 becomes high, the resistance heating body and the 

feed line terminals can be prevented from being 

oxidized, since the inside of the case is kept to be an 

inactive gas atmosphere. In other words, increase in 

the resistance value and the breaking of wire due to the 

corrosion and oxidation of these members can be 

prevented in advance. Moreover, there is no such a case 

that the conductive film is adhered to the portion 

between the terminals of the feed lines lSa and lSb and 

25 the short circuit occurs. As a result, electric power 

can be stably supplied to the resistance heating body 

14, and the temperature control of the wafer W can be 
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surely performed. 

Even if a CVD film, e.g., ~etallic film is adhered 

onto the mounting surface of the top plate 31, the 

temperature of the portion to which the metallic film 

5 adhering can be prevented from being locally increased, 

since the wafer W is mounted on the mounting surface of 

the top plate 31. As a result, there is no possibility 

that quartz is cracked. 

Since the resistance heating body 14 does not 

10 contact a body having a large heat capacity, the 

resistance heat body 14 can be rapidly heated or cooled. 

Due to this, it is possible to perform a temperature 

control in which the heater is turned off at the time of 

non-processing the wafer and turned on at the time of 

15 transferring the wafer. In other words, it is possible 

to perform the temperature control in which the wafer W 

is gradually increased from the room temperature to the 

process temperature, and gradually decreased from the 

process temperature. Thereby, thermal stress, which is 

20 generated in the wafer, can be suppressed. 

Since the thermocouple 16 is also airtightly 

isolated from the atmosphere of the process chamber 12, 

the response of the thermocouple 16 is not influenced by 

the change of the pressure of the process chamber 12. 

25 For example, even if the pressure of the process chamber 

12 is largely changed, no error occurs in the tempera­

ture measurement, and the temperature control can be 
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surely performed. 

The diameter of the lower cylindrical portion 33 of 

the case 13 is smaller than that of the upper cylindri­

cal portion 32, and thermal loss to the lower portion of 

5 the case 13 due to heat conduction is small. As a 

result, unfavorable heat influence is less exercised on 

the 0-ring 35, which seals the case 13 and the bottom 

wall of the process chamber 12. 

FIG. 4 shows a view showing another embodiment of 

10 the present invention in which the apparatus of FIG. 1 

is modified. In this embodiment, the opening 12a of the 

bottom wall of the process chamber 12, which is aligned 

with the lower end opening of the case 13, is closed by 

a housing member 80 having an airtight structure in 

15 place of the cover 24 of FIG. 1. The inside of the case 
.. 

13 is airtightly isolated from the atmospheric side by 

the housing so. In addition to the feed lines lSa and 

lSb, and the thermocouple 16, two pipes 81 and 82 for 

controlling pressure are connected to the housing so. 

20 The pipe 81 is connected to an inactive gas source GS 

through a valve Vl, and a mass flow controller 84 (MFC). 

The. pipe 82 is connected to a vacuum pump 83 through a 

valve V2. The pumps 83 and MFC 84 are operated by a 

controller 85, and pressure of the case 13 is 

25 controlled. In the case 13, there is arranged a 

terminal of a pressure sensor 86, which is connected to 

the controller 85. Moreover, in the process chamber 12, 
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a terminal of a pressure sensor 87, which is connected 

to the controller 85, is arranged. 

There are used two methods for controlling pressure 

of the case 13 in this modification. One is a method 

5 for forcibly ~aintaining pressure of the case 13 to be 

an arbitrary predetermined value. In this case, unlike 

the embodiment of FIG. 1, where the case 13 is set to be 

. substantially the atmospheric pressure, the case 13 is 

set to be below the atmospheric pressure, e.g., a value 

10 close to degree of vacuum of the process chamber 12. If 

the pressure of the case 13 is lowered, the response of 

the thermocouple 16 is lowered. However,.if the 

pressure is constant, the response of the thermocouple 

16 can be made constant. The other is a method for 

15 maintaining a difference in pressure between the case 13 

and the process chamber 12 to be a zero or a low 

constant value. 

As explained in the above two methods, if the 

difference in pressure between the case 13 and the 

20 process chamber 12 is made small, the withstand pressure 

of the case 13, that is, strength may be low, and the 

plate for forming the case 13 can be thinned. This is 

advantageous to the case when the size of the apparatus 

is enlarged as the CVD apparatus for LCD substrate. 

25 FIG. 5 shows a CVD apparatus according to another 

embodiment of the present invention. In the figure, the 

same reference numerals are added to the members, which 
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substantially correspond to the members of FIGS. 1 to 

3, respectively. 

In this embodiment, the quartz-made case 13, which 

is similar to the case 13 of FIGS~ 1 to 3 excepting the 

5 point that no hole for lift pin 75 is provided, is 

attached to the top wall of the process chamber 12 in a 

reverse manner. The lowermost plate 31 of the case 13 

is provided to be oppo~ite to and parallel to the upper 

surface (surface to be.processed) of the wafer W mounted 

10 on a work table 91 through a gape. In the case 13, the 

resistance heating body 15 is provided in the vicinity 

of the plate 31 such that the wafer W can be heated. 

The work table 91 is supported by a driving member 

93 for moving up and down, which is provided outside the 

15 process chamber 12, through a shaft 92, which airtightly 

passes through the bottom wall of the process chamber 

12. The work table 91 is moved down by the driving 

member 93, and the gape between the lowermost plate 31 

and the work table 91 is expanded, when the wafer W is 

20 mounted thereon. After mounting the wafer, the work 

table 91 is lifted by the driving member 93, and the gap 

between the lowermost plate 31 and the work table 91 is 

set to a predetermined value for a process. 

A slit 94 is formed in one wall, which is 

25 perpendicular to the walls on which gates Gl and G2 are 

provided. The slit 94 is connected to a process gas 

source for film formation. A sli.t 95 is formed on the 
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other wall opposite to the slit 94. The slit 95 is 

connected to the vacuum pump. At the time of forming a 

film, a process gas flow is formed between the slits 94 

and 95 to be parallel to the surface of the wafer w. 

Similar to the aforementioned embodiment, in this 

embodiment, since the resistance heating body 14 and the 

feed lines lSa and lSb are stored in the inner space of 

the case 13, which is airtightly isolated from the 

atmosphere of the process chamber 12, the resistance 

10 heating body 14 and the feed lines lSa and lSb are not 

corroded even if a corrosive gas is used as the process 

gas. Although the temperature inside the case 13 

becomes high, the resistance heating body and the feeder 

terminal can be prevented from being oxidized, since the 

15 inside of the case is in an inactive gas atmosphere. In 

other words, increase in the resistance value and the 

breaking of wire due to the corrosion and oxidation of 

these members can be prevented in advance. Moreover, 

there is no such a case that the conductive film is 

20 adhered to the portion between the terminals of the feed 

lines 15a and lSb and the short circuit occurs. As a 

result, electric power can be stably supplied to the 

resistance heating body 14, and the temperature control 

of the wafer W can be surely performed. 

25 In the above-mentioned embodiments, only the plate 

31 opposite to the resistance heating body 14 may be 

formed of light transmissive material, e.g., quartz and 
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the parts of the case 13 may be formed of light non­

transmissive materials, e.g., metal. In this case, the 

inner surface of the portion of the case 13, which is 

formed of metal, is finished as a mirror surface, 

5 thereby omitting the reflector 42. However, there 

remains difficulty in airtightly bonding different 

types of materials. It is possible to extract the feed 

lines lSa and lSb and the· thermocouple 16 from the case 

13 to the outside of the process chamber 12 in not upper 

10 and lower directions but a lateral direction. 

As a substrate to be processed in the semiconductor 

processing apparatus of the present invention, there can 

be included a wafer, which is formed of a semiconductor, 

quartz, glass, etc., and a substrate for LCD. As a 

15 semiconductor processing apparatus of the present 

invention, there can be named a diffusion apparatus 

including an oxidation apparatus, an anneal apparatus, 

etc. 
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Claims: 

1. A semiconductor processing apparatus comp­

rising: 

a process chamber for defining a process space 

5 storing a substrate to be processed in an airtight 

state, said chamber including a gate for opening/closing 

a passage for passing said substrate; 

10 

15 

means for supplying a process gas to said process 

space of said chamber; 

means for exhausting said process space of said 

chamber; 

supporting means for supporting said substrate 

provided in said process space of said chamber; 

a case arranged in said process space of said 

chamber to cover an opening formed in a wall of said 

chamber, said case defining ----an inner space airtightly 

isolated from said process space, having a main plate 

which is made of a lighi; transmissive material, faces 

said substrate supported by said supporting means, and 

to 

20 has a flat outer surface with a larger contour than a 

contour of said substrate; 

a cover for closing said opening of said chamber to 

close said case; 

a resistance heating body provided in said inner 

25 space of said case to be adjacent to said main plate; 

a feeder introduced into said inner space of said 

case from the outside of said chamber, for applying 

111111111111111111111111111111 
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an electric power to said resistance heating body; 

a temperature measuring member introduced into said 

inner space of said case from the outside of said 

chamber, for measuring the temperature of said 

s resistance heating body; 

10 

means for supplying an inactive gas to said inner 

space of said case from the outside of said chamber; and 

means for exhausting said inactive gas from said 

inner space of said case to the outside of said chamber. 

2. The apparatus according to claim 1, wherein 

said resistance heating body has a heating area having a 

contour larger than the contour of said substrate and 

being parallel to said main plate. 

3. The apparatus according to cl.aim 1, wherein 

15 said feeder, temperature measuring member, and means for 

20 

·--supplying and exhausting said inactive gas are arranged 

to pass through said cover between the outside of said 

chamber and said inner space of said case without 

passing said process space. 

4. The apparatus according to claim 1, wherein 

said case is entirely made of substantially the same 

light transmissive material. 

s. The apparatus according to claim 1, further 

comprising means, provided in said inner space of said 

25 case, for reflecting radiation heat generated by said 

resistance heating body to said main plate. 

6. The apparatus according to claim 1, wherein 

' llllll\ "'"' 1111\ \till " 1111 * c l " s * 
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said means for supplying said process gas supplies a gas 

for forming a CVD film on said substrate. 

7. The apparatus according to claim 1, further 

comprising adjusting means for adjusting a flow rate of 

5 said inactive gas to set pressure of said inner space of 

said case to be less than the atmospheric pressure. 

a. The apparatus according to claim 7, further 

comprising means for detecting pressure of said inner 

space of said case and means for controlling said 

10 adjusting means based on data from said pressure 

detecting means so as to maintain pressure of said inner 

space of said case to be substantially constant. 

9. The apparatus according to claim 7, further 

comprising a first pressure detecting means for 

15 detecting pressure of said inner space of said case, a 

second pressure detecting means for detecting pressure 

of said process space of said chamber, and means for 

controlling said adjusting means based on data from said 

first and second pressure detecting means so as to 

20 maintain a difference in pressure between said process 

space of said chamber and said inner space of said case 

to be substantially constant. 

10. The apparatus according to claim 1, wherein 

said flat outer surface of said main plate is provided 

25 upward, and said supporting means is formed of a part of 

said flat outer surface. 

11. The apparatus according to claim 1, wherein 
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said flat outer surface of said main plate is provided 

downward, and said supporting means is formed of a work 

table provided to be opposite to said case. 

12. The apparatus according to claim ll, further 

5 comprising means for driving said work table to move up 

and down. 

13. A semiconductor processing apparatus 

comprising: 

a process chamber for defining a process space 

10 storing a substrate to be processed in an airtight 

state, said chamber including a gate for opening/closing 

a passage for passing said substrate; 

15 

means for supplying a process gas to said process 

space of said chamber; 

means for exhausting said process space of said 

chamber; 
---

a case arranged in said process space of said 

chamber to cover an opening formed in a wall of said 

chamber, said case defining an inner.space airtightly 

20 isolated from said process space, and having a main 

plate which is made of a light transmissive material, 

and has a flat outer surface with a larger contour than 

a contour of said substrate, on which said substrate is 

mounted; 

25 a covet for clo.sing said opening of said chamber to 

close said case; 

a resistance heating body provided in said inner 
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space of said case to be adjacent to said main plate; 

a feeder introduced into said inner space of said 

case from the outside of said chamber, for applying an 

electric power to said resistance heating body; 

a temperature m.~asuring member introduced into said 

inner space of said case from the outside of said 

chamber, for measuring the temperature of said 

resistance heating body; 

means for supplying an inactive gas to said inner 

10 space of said case from the outside of said chamber; 

means for exhausting said inactive gas from said 

inner space of said case to the outside of said chamber; 

a plurality of lift pins for moving up and down 

said substrate, said lift pins being provided in through 

15 holes perpendicularly passing through said main plate 

and said inner space of said case, said inner space .. of 

20 

said case being airtightly isolated from said through 

holes; and 

means for driving said lift pins. 

14. The apparatus according to claim 13, wherein 

said resistance heating body has a heating area having a 

contour larger than the contour of said substrate and 

being parallel to said main plate. 

15. The apparatus according to claim 13, wherein 

25 said feeder, temperature ~easuring member, and means for 

supplying and exhausting said inactive gas are arranged 

to pass through said cover between the outside of said 
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chamber_and said inner space of said case without 

passing said process space. 

16. The apparatus according to claim 13, wherein 

said case is entirely made of substantially the same 

5 light transmissive material. 

10 

17. The apparatus according to claim 13, further 

comprising means, provided in said inner space of said 

case, for reflecting radiation heat generated by said 

resistance heating body to said main plate. 

18. The apparatus according to claim 13, wherein 

said means for supplying said process gas supplies a gas 

for forming a CVD film on said substrate. 

19. The apparatus according to claim 13, further 

comprising adjusting means for adjusting a flow rate of 

15 said inactive gas to set pressure of said inner. space of 

said casE;! to be less than the atmospheric pressure:··-

20. The apparatus according to claim 19, further 

comprising means for detecting pressure of said inner 

space of said case and means for controlling said 

20 adjusting means based on data from said pressure 

detecting means so as to maintain pressure of said inner 

space of said case to be substantially constant. 

21. The apparatus according to claim 19, further 

comprising a first pressure detecting means for 

25 detecting pressure of said inner space of said case, a 

second pressure detecting means for detecting pressure 

of said process space of said chamber, and means for 
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controlling said adjusting means based on data from said 

first and second pressu.re detecting means so as to 

maintain a difference in pressure between said process 

space of said chamber and said inner space of said case 

5 to be substantially constant. 

22. The apparatus according to claim 13, wherein 

said case comprises a first portion adjacent to said 

main plate and a second portion adjacent to said opening 

of said chamber, said first portion has a larger size 

10 than said second portion in planes parallel to said main 

plate, said first portion has an opposing plate opposing 

to said main plate to interpose said resistance heating 

body therebetween, and said through holes pass through 

said opposing palate and said main plate. 

15 23. A semiconductor processing apparatus, 

substantially as hereinbefore described with reference 

to FIGS. 1 to 5 of the accompanying drawings. 
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