"%®EM CGNDUCTOR PROCESSI NG APPARATUS" Background of the Invention. The el s
prigsent invention relates to a semnm conductor processing appﬁ”aﬂUs for ¢
processing a substrate, such as 5 a sem conductor wafer or an LCD
substrat'e, by heating the substrate in a process gas atnosphere. A CVD
(Cheni cal Vapor Deposition) apparatus is-khown as an apparatus for
processi ng a sem conductor wafer, such as a silicon wafer, or a gl ass
substrate for 10 . LCD. In the CVD apparatus, it is inportant to equally

heat an entire surface of the wafer at a Epedeternlned%éénﬁgnature so as to
uniformy forma thin fil WWBHICHEDHETER PROEESHING ABPARRGHYenti onal cvD

apparatus using a 15 resistange Qeater I % T 8§£fBHS a work table 2
is provided to be supported bg—8—gﬁggggf—g—fg—a—ﬁgmef—ﬁert|on of a process
space defined by a i 8fiesinGlaReh telafle ¥'K gameggaﬁg%g ses a

resi stance heating b ectrical rnsulating plates

super i nposed O\f%b&é&ﬂﬂ Sagﬁakaﬁugefbh:ngreeegsmg & suBBBLheep! 8heh3as

which fornms a noun surface, is |ayered on the surface of the
upper insuy ating $bmiCorBuctbdrf Rager bri ancoupestibdtiratehebyeheatange

heating body 2a. The feeder 5 is surrounded by a sheath wire 25 (not
shown), and dr ayiet subferatiesideaoprbkessr gassatmosphere.

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. 1In 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. 1In this apparatus, a work table 2 is
provided to be supported by a support 4 in a lower.w\ |
portion of a process space defined by a vacuum process

Qi chamber 1. 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 surface 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 1. A sheath thermocouple 6, which stores

a thermocouple in the sheath wire, contacts the



ctramberr 1. A sheath thernocouple 6, which stores a thernocouple in the
sheath wire, contacts the -2- resistance heating body 2a. In such a film
form ng apparatus, the inside of the process chanber 1 is exhausted to
obtain a predeterm ned degree of vacuum Then, a process gas is supplied 5
thereto fromthe a gas supply section 8 TrRa state that the .predeterni ned
degree of vacuumis nmaintained. Moreover, electric power is supplied to the
resi stance heating body 2a through the feeder 5 and a tenperature of a

wafer Wis controlled to he reggt rmg ned 10 tenperature based on a
tenperature<ﬁﬂ§ﬁﬁ%$%f ?) % thernocoupl e 6. As a resistance

heater, there is knchy}@ ﬁf&?éaag]glxpeﬁ; i e{’ﬁ% %%gghig%l%ngﬁsgggpbggg%re
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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 éheath 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 3
corrosive gas is used as a.process gas or a corrosive
(' : gas is generated by reaction of a proééss gas. For
example, 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.



20 gas having strong corrosiveness is generated by vapor phase reaction.
Moreover, since the tenperature is increased during a process,

corrosi veness of the halogen gas is extrenely strong. Due to this, the
feeder 5, the resistance heating body 2a, and their term nals, which 25

are exposed in the process gas atnospher-e,3 afe corroded. When the circuit

el enents are corroded, the resistance value of the resistance heater is

i ncreased. -3- As aresult, a current supplied to the heater is deviated
froma predeterm ned val ue, and breaki ng of wire occurs. Beside the
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as follows 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 aré less
uniform over the entire surface of the wafer Ww.
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 supplf of a process
( gas, the temperature is overshot, and £he'detection of
-the temperature is not correctly performed. Due to
20  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 expoéed in the process gas
atmosphere. However, if the sheath wire and the ceramic

plate are directly bonded, a crack is generated in the



Mre specifically, the thernocouple is exposed in 15 t he process chanber
1, »and the response changes dependi ng on the degree of vacuum For exanpl e,
when pressure is largely changed by the supply of a process gas, the
tenperature is overshot, and the detection of the tenperature is not
correctly perforned. Due to 20 this, when-formng the film the heater
tenperature and the wafer tenperature becone unstable, and the stable-film
form ng process cannot be perforned. If the ceram c heater is used, the
above di sadvant age can be rel axed, since the resistance 25 heatingémﬁre

is not directl yeasagibke by ntlilﬂedbfﬁ%’é%%cﬁaﬁn b srrfelcienkRf, ’.cy@np _ '
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needed thag the cerjgifeover, the ceramic heater has an extremely large
heat capacity, and can be neither rapidly heated nor
cocled. 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 However, if the wafer W is 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, theré is a
problem in that a transfer arm for dealing with the
15 wafer is deformed by heat.
An object'of the present invention is to proviaé a
semiconductor processing apparatus, which can stably
(, supply electric power to a resistance.heater, thereby
providing a stable process to a target substrate.
20 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 péssage for passing the substrate;

means for supplying a process gas to the process



heater <be maintained in an ON state during wafer exchange when a plurality
of -waf'ers are processed. 10 However, if the wafer Wis nounted on the
ceram c heater, which is naintained in a heating state, the wafer is
rapidly heated fromthe roomtenperature, and subjected to heati ng damage.
Moreover, there is a problemin that a trahsfer armfor dealing with the 15
wafer is defornmed by heat. An object of the present invention is to provide
a sem conduct or processing apparatus, which can stably supply electric
power to a resistance heater, thereby providing a stable process to a
target substratepag® of the chgmbeBing to the present invention, there is

provi ded a sem conduct or processjn argt us_conprising. a _process chanber
for defining a procd®&RPa %rs?ﬁﬁ?ﬁﬁggggugé?r8F8g$85b5P8F808§sg € n an
airtight 25 séalg t he chanber including a gate for opening/closing a
passage for pa§% ?@ ?ﬁé substrate; means for supplying a process gas to the

Process -5 spacegQhpbPRi B8RS for supporting the substrate
5 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 innéf‘
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;

a temperature measuring member introducéd into the
inner space of the case from the outside of.the chamber,
for measuring the temperature'of the resistance heating
body;

25 | 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



nmeans for exhausting the process space of the chanber; supporting nmeans for
supporting the substrate 5 provided in the process space of the chanber;
a case arranged in the process space of the chanber to cover an opening
formed in a wall of the chanber, the case defining an inner space
airtightly isolated fromthe process spactef having a main plate which is
made of 10 a light transm ssive material, faces to the substrate
supported by the supporting neans, and has a flat outer surface with a
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resi stance heatin means for supplying an 1 naCtive gas to
the inner space-&yidtshcaSkest Ongt bedpuand dehef febdeeharbehotatdrroded
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. Aé 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
(, pfocess chamber, so that the temperatufe 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. 1 is a vertical cross sectional side view



means for exhausting the inactive gas fromthe -6- inner space of the
case to the outside of the chanber. According to the sem conductor
processi ng apparatus of the present invention, since the resistance heating
body and the feeder do not contact the process gas, the 5 resi stance
heati ng body and the feeder are not correded-even if a corrosive gas is
used as the process gas. Mreover, there is no such a case that the
conductive filmis adhered to the portion between the termnals and the
short circuit occurs. As a result, electric power 10 can be stably
suppl i ed to t heshewingabike eebireCHRRPPAratws RcepedivgpEPatre of the
‘inside of the case becones Eigﬂe t he resigﬁance heating body and the feeder
o} [

can be preventéﬂ“??@hmﬁ%tng DESSER R LRYPREIAR] de of the case is in an
jnastive gas atosplere 208 UEods sack ISLAECHLBA “shinbE BB, e
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space of the case Isp#903205 an®bkblGBbhYpbrghatesve 9ibkEnakiREPRALS and
main part of the apparatus of FIG. 1;
FIG. 4 is a vertical cross sectional éide view
showing the modification of the apparatus of FIG. 1;
FIG. 5 is a vertical cross sectional side view
10 showing the entire CVD appératus according to another
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
15 present invention, shown in FIG. 1, comprises an
airtight structure defihing a procéss space, that is, a
process chamber 12 formed of aluminum. A shower head 21
(: for supplying process gas tolthe procéss 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 subﬁtrateJto be processed, and supplies a process
gas as parallel downflowsﬂ
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.



in pressure between the case and the process chanber is made small, a case
having a small w thstand pressure can be used. This invention can be nore

fully understood from 25 the follow ng detail ed description when taken
in con- junction with the acconpanying drawi ngs, in which: FIG 1 is a
vertical cross sectional side view -7= &howi ng the entire CVD appar at us

according to an enbodi ment of the present invention; FIG 2 is a cross
sectional view showing a nain part of the apparatus of FIG 1; 5
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according to an eanﬂ'ﬂEBieQEhEBEd 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, SiO3, Alj03, or
AlN, preferably quartz or SiO;. 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 cyiindrical portion
15 32 is airtightly closed by a top plate 31 whose entire
thickness is uniform. The upper surface of the toé\‘
plate 31 is formed to be a flat mounting surface for
{ mounting the wafer W, which is a subst?ate 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 than the diameter of the
wafer W. Since the wafer W normally has a uniform
thickness, both sides of the wafer W and the mounting
surface of the top plate 31 are substantially parallel
25 to each other.
The bottom portion 6f the_upper cylindrical portion

32 airtightly communicates with the lower cylindrical



15 present invention, shown in FIG 1, conprises an airtight structure
defining a process space, that is, a process chanber 12 forned of al um num
A shower head 21 for supplying process gas to the process chanber 12 is
provi ded on the upper portion of the process chanmber 12. 20 The shower
head 21 has a plurality of holes 2l1a on +h8 fower surface opposite to a

sem conduct or 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 chanmber 12, and the inside of the
process chanberpQQttgh B3 ﬁhrﬁvﬁhnédbPétﬁ@ Hlptédéﬁérhﬁﬁéégdégr@@e@ﬂn@acuum

by a vacuum punp 2 -8- Gate g g pravi ded_on side wal |l s of
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Si @2, Al20g, Olairtightly fixed to the bottom wall of the process
| chamber 12 with an O-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 chambef 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 té the lower end
opening of the lower cylindrical portion 3. The oﬁéhing
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 resistance 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



AN, preferably quartz or SiQ2. As shown in FIGS. 2 and 10 3, the case
13 conprises an upper cylindrical portion 32 having a |arge dianeter and a
| ower cylindrical portion 33 having a snmall dianmeter, which are arranged
concentrically with each other. The upper portion of the upper cylindrical
portion 15 32 is airtightly closed by-aldop plate 31 whose entire

t hi ckness is uniform The upper surface of the top plate 31 is forned to be
a flat mounting surface for mounting the wafer. W which is a substrate to
be processed. The contour of the to plate 31 is larger t han that of

the wafer w |IHhaRnhkheepRsourhett pWﬂf@rSH ﬁﬁstﬁedFﬁﬁePQPtPa?Qe?nﬂhan
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5 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 Al;03, and a
10 reflector 42 whose upper surface is finished as a mirror
surface, are provided under the resistance heating body
14. The resistance heéting 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 SiOy, and is perpendicularly set -
up between the top plate 31 and thé bottom plate 32a.
A plurality of shoes 4l1a for supporting the resistance
C heating body 14 is provided on the upper surface 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 bottbm
portion of the process chamber 12 is suppressed. In

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



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 wal l

of the process chanber 12 with an Oring 35 interposed therebetween. In

ot her words, the case 13, which conprises the top plate 31, upper and | ower
cylindrical portions 32 and 33, the botteniplate 32a, and the flange 34,
defines the 10 I nner space, which is airtightly isolated fromthe
process space of the process chanber 12. The respective parts of the case
12 are forned part, by _part, and bonded to each other by welding. An opening
12a is forned a‘?m%%@%oﬁ‘?’én?%Y?n&n?ﬂe 15 process chamber 12 to

openi ng 12a i s cf oscliyFasd chEReS i Se ol fRy FRb FEnED éLE?'ag B the
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top plate 31 i ""The upper |ndr|c portion
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such as graphite, tungsten, enun1 tantalum or nic chrom um-al | oy.
The resistgnce ﬁ?aéthﬂgl@édt’hé“pﬁéﬂeég ERAMBErt 9228hroubf &Redkiidyany shape

such as spiral, S-shape, disk- shape as long as a predeterm ned heating
di stribution caan@ obj ai nedsmaldnaanedayhpebjbesiancent, owhilchr ger
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
projection 61 in a sealed state. The thermocouéle 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. 1).
15 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
(u 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



10 - than the contour of the wafer Won the top plate 31 and is parallel to
the wafer W According to the enbodi nent of the present invention, the

resi stance heating body is formed of graphite, and the shape is a disk
having a 5 | arger dianeter than the wafer and a uniformthickness. Al so,
the resi stance heating body of the presentiznbodi ment is arranged parall el
to the top plate 31. A support plate 41, which is forned of an electrica

i nsulating material such as A1203, and a 10 reflector 42 whose upper
surface is finished as a mrror surface, are provided under the resistance
heating body l4atmdgphemsi stamcthectnacklivedyasis N3 henstippgen)ngngl ane 41,
and the reflector 42 are supported by a support 40, which is forned_of the
sane material abnerfe 9. sy He. ghelijym) tQr AL [ tRFFOnIndifsused.

perpendi cularly set up between_the to | ate 31 and the bottgm plate 32a. A
plurality of sHbbsroder ii¥ WRRHINRENHL tH ?%%?é?%mﬁ%rﬂEBFFnﬁgbBE? 14 is
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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
directiqn, 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 1ift pins 75 are fixed to a-ring-shaped 1lift
plate 74. Each 1lift pin 75 is movably inserted into the
20 inner bore of the correspdnding pipe 71 so as to project
and retreat to/from the mounting surface of the top
plate 31. The 1ift 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 chambef_lz is airtightly

sealed.



radi atiron heat, that is heat energy, which is emtted fromthe resistance
heating body 14, and fromthe support plate 41 heated by the resistance
heati ng body 25 . 14. Thereby, the rise of the tenperature of the bottom
portion of the process chanmber 12 is suppressed. In FIG 3, the support
plate 41 and the reflector 42 are om- t¥ 4 or conveni ence. Two feed

| i nes 15a, 15b, for exanple, are connected to the resistance heating body
14. The feed lines 15a and 15b al so are connected to a power source 5 25
out si de the process chanber 12 through the cover 24 (FIG 1). A snal

annul ar proj ection &Fhe §allrwing chn]g‘d P Akl A cRRRA PR of gbhe CVD

coefficient of thermal conductivity, is provided at the center of the

resi stance heaﬁﬂﬂfr 14. A thernDcoupIe 16 for 10 nmeasuri ng
tenperature is inseghed e cti 6l.n a ealed state.
The t her nocoupl e 16'Ithee é'}oér#\egrc;“g’d "@g{%‘t tetlﬁ' c%rﬁlf%ﬂ%? %2 Bt side the
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transferred onto the three lift pins 75, which are
projected from the.top plate 31 by the driving member
77. Thereafter, the 1lift 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.
A voltage is applied to the resistance heating body
14 through feed lines 15a and 15b, and the resistance
heating body 14 is heated. Heat of the resistance
15 heating bbdy 14 is applied to the wafer W as radiation
heat through the top plate 31 made of quartz or Sidi?
At this time, alfhough 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 femperature 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 pdwer 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



tenperature individually. In this case, a feed Iine common to the heating
areas of the divided resistance heating body 14, and a feed line and a
t her nocoupl e 20 correspondi ng to each heating area may used. A supply
pi pe 43 for supplying an inactive gas and an exhaust pipe 44 are connected
to the cover 24. The supply pipe 43 is cenddcted 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
pi pes 43 and 44, so that the inside of the case 13 is set to an inactive
gas - 12 - a@npspfetermigedhprogassi temgasatyre: ni ALsgenyinadd sddtienert
gas, such as He éhgl%gn} or Ar (aé%og), I.s used. Nitrogen is_used when a
process tenper atbif et REOFPSSeSharhgrhdR 18 PEhRBRERS: PYh thsSoPumPDF%er ],
at which 5 it does not nitride thg conggnents. t he .upper, cylindri cal
portion 32 of tRePEREEST393FhFal pi 58S THXIRES,PS\ MEEd 224 %gsi i ons, whi ch
are arranged at Lpt a ' bl ek gni.i hrectiqn, to extend
per pendi cul arl ysgégy\ggﬁ {tﬁe%?\épb%(?hgsgpﬁgta@g% g%drtkl%kguggt ?’g‘r% %hﬁweer:sZa.
An axial hele Ohead 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 15a and 15b 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 15a and 15b are not
corroded even if a corrdsive gas is used as the process
gas.
15 Although the temperature of the inside of the case
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
20 the resistance value and the breaking of wire due to the
corrosion and oxidation of these members can be
pfevented 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 15a and 15b 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



each pirpe 71 communi cates with the process space of the process chanber 12
t hrough holes 72 and 73 fornmed 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 conmunicate with the prockSs-space. Three lift pins 75 are
fixed to a ring-shaped |ift plate 74. Each lift pin 75 is novably inserted
into the 20 i nner bore of the corresponding pipe 71 so as to project and
retreat to/fromthe nounting syrface. of the top plate 31. The lift plate
74 is connectexFHEP%VdP?V#ﬂgmﬁgnber 77 for noving up and down through a

or i on whore the SHATEA7EE pRoEE8 ThiBugh ¥he MePFbM SaPPIBr Thraopplllse
e o or " 4 PALIRSEL e purtadd o e ebbout Rl graloir 0
i's transferred {&hPeF8€uPEOSESENENBEPEIOA2tEMRYEA BhEahBtallic film
S adhering can be prevented from being locally increased,
sinqe the wafer W is mounted on the mounting sﬁrface 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 rapidiy 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. 1In other words, it is possible
to ferform the temperature control in which the wafer W
is gradually increased from the room temperature to the
( process temperature, and gradually deé;eased 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 lérgely changed, no error occurs in the tempera-

ture measurement, and the temperature control can be



S Gl'by transfer nmeans (not shown). The wafer Wis transferred onto the
three lift pins 75 which are projected fromthe top plate 31 by the
driving nenber 77. Thereafter, the lift pins 75 are noved down, so that the
wafer Wis nounted on the top plate 31. The 10 process chanber 12 is
exhausted by the vacuum punp 23 to be set 160 -a predeterm ned degree of
‘vacuum A voltage is applied to the resistance heating body 14 through feed
lines 15a and 15b, and the resistance heating body 14 is heated. Heat of .

t he resi stance 15 heating body 14 is applied to the wafer Was radi ation
heat through tBuredy mesnfordedmde of quartz or [err]. At this tine,

et g e e e T Bana e e e v, o fndefedl Rhontitn SE R or
20 bst anti,al | her i . . i

neating body 140% GRRGA b by LSRR i b 0B Cih dReEE AVEMEEL ST e
I's inputted intg,a @B;gqigaﬂ% fhéer@gméfr@él %s§a§&dtl?é‘.igﬁ%%3§8{ision of

el ectrical power i 0 resi stance heating S
controll eg so 35,d LAY Pl alidiers DS Aoidu@kidmeis eshal Bnceabeat i ng body

14. Thereby, the tenperature of the wafer Wis set to
result, unfavorable heat influence is less exercised on
the O-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. 1In this embodiment, the opening 12a of the
bottom wall of the process chamber 12, which is aligned
with the lower end opeﬁing 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 sidé'by
the housing 80. In addition to the feed lines 15a and
X 15b, and the thermocouple 16, two pipes 81 and 82 for
controlling pressure are connected to the housing 80.
20 The pipe 81 is connected to an inactive gas source GS
through a valve V1, and a mass flow controller 84 (MFC).
The pipe 82 is connectéd 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,



- 14 - -a predeterm ned process tenperature. Also, in a state that the
process chanber 12 is exhausted by the punp 23, a process gas e.g., the

m xture of [err] and [err] is supplied to the process chanber 12 through

t he shower 5 head 21 at a predetermined flow rate. Thereby, a CVD film
e.g., a tungsten film if the above processygas is used, is forned on the
surface of the wafer W Since the resistance heating body 14 and the feed

| i nes 15a and 15b are stored in the inner space of the 10 case 13, which
is airtightly isolated fromthe atnosphere of the process chanber 12, the
resi stance heatd rigermichall ofaral pressusl sensoy 1&h arthiialsbisreonsectsdr oded

even if a corrosive gas is used as the process as. 15 . Al t hough the
tenperat ure of khehegeptraliar Qﬁase‘—%?%&ﬂﬁ,‘g hi gh, the resistance

h [ bod d the f [ ] [

otif‘éi 2§d,°siy|n?2 tﬁ,e%néx?qgeé%e”%#ié iR el T ohrroLLRY, BEplture

at nosphere. In o , [ . '

br ekl ng of w 1% A 1PThel Loi R TRAEEATabE N ot nbsee vinbEed Can be
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filmis adhere i'on
' 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 belo& the étmospheric 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 résponse 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 tﬁe case 13 and the
20 process chamber 12 is made small, the withstand pressure
of the case 13, that is, strehgth 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



between the termnals of the feed lines 15a and 15b and 25 t he short
circuit occurs. As aresult, electric power can be stably supplied to the
resi stance heating body 14, and the tenperature control of the wafer Wcan

be - 15 - surely perfornmed. Even if a CVDfilm e.g., netallic filmis
adhered onto the nounting surface of the-tpp plate 31, the tenperature of
the portion to which the netallic film5 adhering can be prevented from

being locally increased, since the wafer Wis nounted on the nounting
surface of the top plate 31. As a result, there is no possibility that
quartz is crackedbstamtialhy cesrespond bteathegnérnders4080BIGHet 11060
contact a body having a | arge heat capacity, the resistance heat body 14
can be rapidly hearespeftiv¥el¥d. Due to this, it is possible to performa
tenperature control in which the heater js turned off at the tinme of

non- processi ng t he whRekhafdepbpainent. athe Fuerhe-Bpdescase; L3nsBirhng

cont rol 1 whi ch®t RUMASRE: 0y FaogPRRRal fySF eFSisch FPof PRESBGAS the
tenperaturg to éggnt 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 opposite 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 wvicinity
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

RS

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 slit 95 is formed on the



process tenperature, and gradually decreased fromthe process tenperature.
Thereby, thermal stress, which is 20 generated in the wafer, can be

suppressed. Since the thernocouple 16 is also airtightly isolated fromthe
at nosphere of the process chanber 12, the response of the thernocouple 16
I's not influenced by the change of the pradssure of the process chanber 12.

25 For exanple, even if the pressure of the process chanber 12 is _
| argel y changed, no error occurs in the tenpera- ture nmeasurenent, and the
tenperature control can be - 16 - surely performed. The di aneter of the

| oner cylindri e&hezomaldn cppasitectadhe Slit Sl IThe tHakt tHatisf the
upper cylindri- cal portion 32, and thermal loss to the |ower_portion of 5

the case 13 dué:ot“é‘er?é?ﬁd_ dshdihe ivweyam IR - %H‘% dsime ofifexmin®I @ heat
i verce U | B30l ek e AL 8 Y LS S SRR g
another  embod Jed ¥ 0 ne, G BES VNSRS EMY ShgeRRer o O
5 Similar to the aforementioned embodiment, in this
embodiment, since the resistance heating body 14 and the
feed lines 15a and 15b are sto:ed in the inner space of
the case 13, which is airtightly isoléted from the
atmosphere of the process chamber 12, the resistance
10 heating body 14 and the feed lines 15a and 15b are not
corroded even if a corrosive gas is used as the process
gas. Although thé'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. 1In
other words, increase in the resistance value and the
breaking of wire due to the corrosion and oxidation of
Q these members can be pre&ented in advéhce. 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 15b 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



bottomwall of the process chanber 12, which is aligned with the | ower end
opeéni ng of the case 13, is closed by a housing nenber 80 having an airtight
structure in 15 pl ace of the cover 24 of FIG 1. The inside of the case
13 is airtightly isolated fromthe atnospheric side by the housing 80. In
addition to the feed |lines 15a and 15b, -arabtshe thernocouple 16, two pipes
81 and- 82 for controlling pressure are connected to the housing 80. 20

The pipe 81 is connected to an inactive gas source GS through a valve Vi,
and a mass flow controller 84 (MFC). The pipe 82 is connected to a vacuum
punp 83 t hrougtthe \panks \Bf the gasmpsi 3nandarogredref obtght eny a
controller 85, and pressure of the case 13 is 25 controlled. In the
case 13, there HzangmHiERise MABFARE - B3 pridRte sBRsHRIBEC25R: chhes

comected 1o, NS SSIASLAele S ML SuShi ol ek PRI SESEN SR 10
COmL 0 LT 55, Al PRl e it e Shess: gnggesro ! 0
~ forcibly mmint i Ng, Prériil fod thdr EPPEASY £20C However, there
remains difficulty in airtightly bonding different
types of matérialé. It is possible to extract the feed
lines 15a and 15b 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
inventipn, there can be named a diffusion apparatus -
including an oxidation apparatus, an anneal apparatus,

( etc.



an arbitrary predeterm ned value. In this case, unlike the enbodi nent of
FIG 1, where the case 13 is set to be substantially the atnospheric
pressure, the case 13 is set to be bel ow the atnospheric pressure, e.g., a
val ue 10 cl ose to degree of vacuum of the process chanmber 12. If th
pressure of the case 13 is |owered, the fesponse of the thernocouple 16 is
| owered. However, if the pressure is constant, the response of the

t hernocoupl e 16 can be made constant. The other is a nethod for 15

mai ntaining a difference in pressure between the case 13 and the process
chanber 12 to HBladlm®yo or a | ow constant value. As explained in the above
two nethods, if the difference in_pressure between the case 13 and the 20
process chamber 12 ik neReSYRFPRIUGEOL PRIERFTLRG c8BOREALHSt FEMPase 13,
that is, strengt _be low, and the plate for form ng the case 13 can be
thinned. This i nt ageous to the case when the size of the apparatus is

VD appar at us. accor df L TE ARorREPEhEOF -aRFLEadra Brecere PRIGR: on. In
the figures theSan, el SLQBSErQHTRES! Be 2hFolddEdat Pnt B TEFRE R WNi CP
state, said chamber including a gate for opening/closing
a passage for passing said substrate;
means for supplying a process gas to said process
space of said chamber;
10 " 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
15 chamber to cover an opening formed in a wall of said
chamber, said case defining an inner space airtiéhfi?

isolated from said process space, having a main plate

o~

which is made of a light transmissive material, faces to
said substrate supported.by said supporting means, and
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

e



- 18 - 'substantially correspond to the nenbers of FIGS. 1 to 3,
respectively. In this enbodi nent, the quartz-nade case 13, which is simlar
to the case 13 of FIGS. 1 to 3 excepting the 5 poi nt that no hole for
lift pin 75 is provided, is attached to the top wall of the process chamnber
12 in a reverse manner. The | owernost platz2 31 of the case 13 is provided
to be opposite to and parallel to the upper surface (surface to be
processed) of the wafer Wnounted 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 3Bmdeatric pavenite sfidrerisiance haabingrRodEbl e 91 is
supported by a driving nenber, 93 for nnvhggdﬁg and dogn i.ded

outsi de the 15 prd URHS MeASYR} PRI, 47 ééggekgzﬁthP%géﬁtly
e roved down YRS ARG 1R (ACE EOT W GABEe BEPUBENSPRE. | over most
Tount ed ¢ hor eol MY SR MTHT D ware, teEPa b ire Bkl %1 e by
e, S 18 T kg b ggondag oer (e Lover st plat e 31 and ihe
process. slit 94 is
formed in one wall, NdHgd £6r supplying an inactive gas to said inner
space of said case from the outside of said chamber; and
means for exhausting said inactive gas froﬁ said
inner space of said case to the outside of said chamber.
10 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 claim 1, wherein
15 said feeder, temperature measuring member, and means for
supplying and exhausting said inactive gas are arréﬁéed
to pass through said cover between the outside of said
Qg chamber and said inner space of said case without
passing said pfocess space.
20 4. The apparatus according to claim 1, wherein
said case is entirely made of substantially the samé
light transmissive material. |
5. 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

UL



25 perpendicular to the walls on which gates Gl and & are provided. The
sli't 94 is connected to a process gas source for filmformation. A slit 95
is formed on the 19 - other wall opposite to the slit 94. The slit 95 is
connected to the vacuum punp. At the time of forming a film a process gas
flowis formed between the slits 94 and 954 be parallel to the surface of
the wafer w. 5 Similar to the aforenentioned enbodinent, in this
enbodi nent, since the resistance heating body 14 and the feed |ines 15a and
15b are stored in the inner space of the case 13, which is airtightly

i sol ated from tgie RinaedefSr Ofuppby P cesEd hrodeess Igas tsuppriestangas 10

heating body 14 and the feed Iines 15a and 15b are not corroded even if a
corrosive gas iforistarming he QvDcEslmgas.sald reukgtrdket enperat ure insi de
the case 13 becones high, the resistance heating body and the feeder
ternminal can be prevent €therappasatigs oxrerrding staceladm 1p furtherde of
the case is in an inactive gas atnosphere. words,. i ncrease iLn the
Sins f "ot

| h
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oxi dati on of these_nenbe can be, preven '
_ 5 said 1inac Eve gas tg geg éggségrgdg N$&iq %gﬁggvgﬁace of

said case to be less than the atmospheric pressure.

8. 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 té 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 pressﬁie
of said process space of said chamber, and means for

( controlling said adjusting means based on data from said
first and seqond 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
tb 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

UCLLE



there s no such a case that the conductive filmis 20
portion between the termnals of the feed Iines 15a and 15b and the short

As a result, electric power can be stably supplied to the
resi stance heating body 14, and the tenperature control

circuit occurs.

be surely perforned. 25 In the abqg -menti oned enbodi nents, only
the plate 31 opposite to the resistance heating body 14 may be formed of
light transm ssive material, e.g., quartz and - 20 - the parts of the

case 13 may be
this case, the

of metal, is flm

refl ector 42.

formed of Iight non- transm ssive materials, e.g.,. netal.

a mrror surface, 5 hereby omtting the
dRNRYEFG , L&ed s 4 eABsispetting uhézyns i foimdd | gf bandbrky

adhered to the

of the wafer W can

In

e dfé%fageepfsﬁppa@@ &t Oflafd lﬁé”fﬁl ogEStd 3is Wiehiasaf ormed
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different types of materials. It is possible to extract the feed lines 15a
and 15b and t hecdies npﬁ@umedlﬁofbenmppest’asetdfisaxﬂtdmseutS| de of the
process chanber 12 in not upper . and | ower directions but a | ateral

direction. As a subszrat@heoappapabuéssggotﬂim%et@e@i%bmdhbtofuptbé§55|ng

apparatus of the present invention, there can

5

10

15

20

25

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
storing a substrate to be processed in an airtight
state, said chamber including a gate for opening/closing
a passage for passing said substrate;

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
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 contou; than
a contour of said substrate, on which said substrate is
mounted;

a cover for closing said opening of said chamber to
cloée said case;

a resistance heating body provided in said inner

IIIIlIII |||I|| IIIII I IIII



be included a wafer, which is fornmed of a sem conductor, quartz, glass,
etc., and a substrate for LCD. As a 15 sem conduct or processing
apparatus of the present invention, there can be named a diffusion
apparatus including an oxidation apparatus, an anneal apparatus, etc. -
21 - Cains: 1. A sem conductor processipgpgpparatus conp- rising: a
process chanber for defining a process space 5 storing a substrate to be
processed in-an airtight state, said chanber including a gate for
openi ng/ cl osi ng a passage for passing said substrate; neans for supplying a

process gas to spaflepppceasdspase tb bai dﬁ%éa&hertolﬁaid main pRake;f or
exhausting said process space of said chanber; supporting neans for

supporting said subsarfitederovhtiedducedaintpr sa¢dsinapecesphceaod egbadgber; a

case arranged in said process space of said 15 chanber to cover an

openi ng forned ¢asea fmbh bhesautiside of said chamber, for applying an
electric power to said resistance heating body;

5 a temperature measuring member introduced into said
inner spacé of said case from fhe 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 éhamber;
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 1ift pins being provided in through
15 holes perpendicularly passing through said main plate
and said inner space of said case, said inner spacéﬁbf

said case being airtightly isolated from said through

- holes; and

:/-.\

means for driving said lift pins.

20 14. The apparatus according to claim 13, wherein
said resistance heating body has a heatiﬁg area having a
contour larger than the contour of said substrate and
-being parallel to said main plate. |

15. The apparatu; according to claim 13, wherein

25 said feeder, temperature measuring member, and means for

supplying and exhausting said inacti&e gas are arranged

to pass through said cover between the outside of said
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chanbér, said case defining an inner space airtightly isolated fromsaid
process space, having a main plate which is made of a light transm ssive
material, faces to said substrate supported by said supporting nmeans, and
20 has a flat outer surface with a | arger contour than a contour of said
substrate; a cover for closing said openingaf said chanber to cl ose 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 fromthe outside of said chanber, for applying - 22 -
an el ectric powshanthesaant residt tmwer hspaceghoslyid acasepeithaut neasuring
menber introduced into said inner space of said case fromthe outside of
sai d chanber, fpassingwaid precessipspacere of said 5 resi stance heating
body; neans for supplyigg an inactive gas to said inner space of said case
fromthe outside oflGai dTkppPRIratiRg 28ePEdirg EXHEldiPng3savheradBtive
as fromsaid inner space, of said case (o the outside, of.sajd chanber
g said cgge is entirely maée oP'substantiaily £he same
5 light transmissive material.
| 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.
10 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:m‘
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 defecting 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

L



10 ' 2. The apparatus according to claim1, wherein said resistance
heati ng body has a heating area having a contour |arger than the contour of
said substrate and being parallel to said main plate. 3. The apparatus
according to claim1, wherein 15 sai d feeder, tenperature neasuring
menber, and nmeans for supplying and exhaugfing said inactive gas are
arranged to pass through said cover between the outside of said chanber and
said inner space of said case w thout passing said process space. 20

4. The apparatus according to claim1, wherein said case is entirely nade
of substanti al loprtirelddmyg [daid adjusining imeanmtkased .on. dgba fppar said
according to claiml1, further conprising neans, provided in said inner
space of said ZBrst apd sgoand anessunrg) jekpeking mrRans @pepatbd by said

resi stance heating body to said main plate. 6. The apparatus_according to
claim i, wherepihtain s dLEierencmdin FrasmingibRiisen 7 bt cBEogass

supplijes a 935 Joted Saina g QR LoD SH4 FHRS " ShSee Tor T0S:PRELE1 S
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 refereﬁce

to FIGS. 1 to 5 of the accompanying drawings.
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conprising adjusting nmeans for adjusting a flowrate of 5 said inactive
gas to set pressure of said inner space of said case to be |less than the

at nospheric pressure. 8. The apparatus according to claim7, further
conprising nmeans for detecting pressure of said inner space of said case
and neans for controlling said 10 adj-ustgi ng neans based on data from
sai d pressure detecting neans so as to maintain pressure of ‘said inner
space of said case to be substantially constant. 9. The apparatus accordi ng
toclaim?7, further conprising a first pressure detecting neans for 15

detecting pressure of said i nddstagade off thel Dissdosureed@LE pressur e
detecting neans for detectEngfressure of said process space of said

charmber, and neans for cof 'd on data from
11 erence i n pr osod SBLERNAF aﬂaﬁ %, BRI 2 e AP fRRs o
accor ding o cPaBheEs eg&@"ﬁoesra.‘*ﬁ%?ﬁ{a' Bk L o A SRR i s
b S AR S SIS Bt L B B
- provided in the process chamber (12) to mount the wafer.
A flange (34) of the lower end of the case (13) is
airtightly connected to a bottom wall of the process
chamber (12) to surround an opening (12a) formed in the
10  bottom wall of the process chamber (12). The inner
space of the case (13) is airtightly isolated from a
process space. The opening of the bottom wall is closed
by a cover (24) from the outside of the process chamber
(12). A resistance heating body (14) is provided in the
15 case (13) to be opposite to a top plate (31). Feed
lines (15a and 15b), and a thermocouple (16) are
introduced into the case (13) from an atmospheric side
- through the cover (24). An inactive gas supply pipe
(43) and an exhausting pipe (45) are connected to the
20 cover (24). The inside of the case (13) is in an
inactive gas atmosphere, and oxidation of the resistance

heating body (14) is prevented.



- 24 - 'said flat outer surface of said main plate is provided downward, and
sai d supporting neans is forned of a work table provided to be opposite to
said case. 12. The apparatus according,fo claim1l, further 5 conpri si ng
means for driving said work table to néve up and down. 13. A sem conduct or
processi ng apparatus conprising: a process chanber for defining a process
space 10 storing a substrate to be processed in an airtight state, said
chanber including a gate for opening/closing a passage for passing said
substrate; means for supplying a process gas to said process space of said
chanber; 15 _ means for exhausting said process space of said
chanber; a case arranged in said process space of said chanber to cover an
opening fornmed in a wall of said chanber, 'said case defining an inner space
airtightly 20 i sol ated from said process space, and having a main plate
which is made of a light transm ssive rial, and has a flat outer
surface with a larger contour than l
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a contour of said substrate, on which said substrate is nounted; 25

a tover for closing said opening of sgig chanber to close said case; a
resi stance heating body provided in s {? inner 25 - space of said case
to be adjacent to said nmain plate; a feeder introduced into said inner
space of said case fromthe outside of said chanber, for applying an

el ectric power to said resistance heating body; 5 a tenperature
measuri ng menber introduced into said inner space of said case fromthe
outside of said chanber, for measuring the tenperature of said resistance
heati ng body; nmeans for supplying an inactive gas to said inner 10 space
of said case fromthe outside of said chanber; neans for exhausting said

i nactive gas fromsaid inner space of said case to the outside of said
chanmber; a plurality of lift pins for noving up and down said substrate,
said lift pins being provided in through 15 hol es perpendicul arly

passi ng through said main plate and said inner space of said case, said
i nner space of '
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said case being airtightly isolated fromsaid through holes; and neans for
driving said |ift pins. 20 14. The apparatus according to claim 13,
wherein said resistance heating body ha3/a heating area having a contour

| arger than the contour of said substrate and being parallel to said main
pl ate. 15. The apparatus according to claim 13, wherein 25 sai d feeder,

t enper at ure neasuring nenber, and neans for suppl yi ng and exhausting said

i nactive gas are arranged t}g pa ¢ ai d cover between the outside of
sai d - 26 - chanber and_sdid aid case w thout passing
sai d process. space. 16.
case is entirely nmade g Fly the sanme 5

material . 17. The appaf ates—aeearding to claim 13, riyper conprising
nmeans, v} reflecting radiation

heat generated by sai dyresistance heatlng bod§ _ iJd main plate. 10

| i ght transn155|ve




said neans for supplying said process gas supplies a gas for formng a CVD
filmon said substrate. 19. The apparatus according to claim 13, further
conprising adjusting neans 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
at nospheric pressure. 20. The apparatus according to claim19, further
conprising neans for detecting pressure of said i nner space of said case
and nmeans for cqntrolling said 20 adj usting ba3¢d on data from
sai d pressure dgtecting neans ' ' of said inner
space of said cgse to be s1ﬂ§tqmu1ﬁi_—eﬂﬁst§§§::;-;_ ar at us
according to ., furtjner conprlsfhg.éjflrst redslre detecting neans
for 25 detgctli ng pressurg of gald rhher‘s ce_of sald case, a second
pressure detg@cli:ng neaniégﬁ? ded cting En s$ 3% said process space of

' 1i

sai d chanb and means 11111111 %ﬂjl 1111111111111 - 27 -
controlling s adj usti ng neans bas¢ 1?gnlsaid first and|second
pressure detettlng -means . so as to nal L '7 frerence in pressurg between

sai d process
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SPice of said chanber and said inner space of said case 5 to be
substantially constant. 22. The apparatus according to claim 13, wherein
said case conprises a first portion adj%f(ent to said nain plate and a
.second portion adjacent to said opening of said chanber, said first portion
has a | arger 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

t hrough hol es pass through said opposing palate and said main plate. 15

23. A sem conductor processing apparatus, substantially as hereinbefore
described with reference to FIGS. 1 to 5 of the acconpanyi ng draw ngs.
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