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1940 DUKE STREET A shoWer head structure characterized by comprising a 
ALEXANDRIA’ VA 22314 (Us) shoWer head section, opposed to the upper surface of a 

_ _ mounting table in an evacuable treating vessel, for injecting 
(73) Asslgnee' $(1)(KY(J)P ELECTRON LIMITED’ a processing gas into the treating vessel; a temperature 

0 yo ( ) observation through-hole Which opens in the loWer surface 
_ of the shoWer head so as to be opposed to the upper surface 

(21) Appl' NO" 11/246’302 of the mounting table, a transparent observation WindoW 
22 Fl (12 0 L 11 2005 Which hermetically seals the upper end of the temperature 

( ) 1 e c ’ observation through-hole, a radiation thermometer disposed 

Related US Application Data on the upper surface of the transparent observation Window, 
an adhesion preventive gas supply path communicating With 

(63) Continuation of application NO_ pCT/Jp04/05172, the temperature observation through-hole to prevent a ?lm 
?led on Apr' 9, 2004' from adhering to the transparent observation Window, 

Wherein the adhesion preventive gas supply path commu 
(30) Foreign Application Priority Data nicates With the temperature observation through-hole 

through an injection noZZle for injecting the adhesion pre 
Apr. 10, 2003 (JP) .................................... .. 2003-107031 ventive gas to the transparent observation WindoW. 
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SHOWER HEAD STRUCTURE AND TREATING 
DEVICE 

[0001] This application is a Continuation Application of 
PCT International Application No. PCT/JP04/005172 ?led 
on Apr. 9, 2004, Which designated the United States. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a shoWer head 
structure and a processing device for performing a heat 
treatment such as a ?lm forming processing of, e.g., a metal 
oXide ?lm, or an etching processing or the like, on an object 
to be processed such as a semiconductor Wafer or the like. 

BACKGROUND OF THE INVENTION 

[0003] Generally, for producing a desired semiconductor 
device, a heat treatment such as a ?lm forming processing or 
a pattern etching processing or the like is repeatedly per 
formed on a semiconductor Wafer. With a recent trend 

toWards high-density and high-integration of a semiconduc 
tor device, a strict heat treatment method has been 
demanded. For eXample, for a very thin oXide ?lm such as 
an insulating ?lm of a capacitor or a gate insulating ?lm in 
the device, the ?lm is also required to be more thin, and at 
the same time, to have more superior insulation property. 

[0004] As for such an insulating ?lm, a silicon oXide ?lm, 
a silicon nitride ?lm or the like has been used. Recently, a 
metal oXide ?lm, e.g., a tantalum oXide (Ta2O5) or the like, 
is preferably used as a material having further improved 
eXcellent insulation characteristic (e.g., Japanese Patent 
Laid-open Application No. H2-283022). The metal oXide 
?lm shoWs reliable high insulation property even though it 
is thin as an oXide ?lm conversion ?lm. 

[0005] For forming a metal oXide ?lm having good char 
acteristics, temperature of the semiconductor Wafer needs to 
be very accurately controlled during the ?lm formation. For 
eXample, a case of forming a tantalum oXide Will be 
explained. First, a semiconductor Wafer is loaded into a ?lm 
forming device. As disclosed in the aforementioned appli 
cation, a metal alkoXide (Ta(O2H5)5) of tantalum is used as 
a source for ?lm formation. The metal alkoXide (Ta(O2H5)5) 
is supplied into the ?lm forming device While being bubbled 
by nitrogen gas or the like. MeanWhile, the semiconductor 
Wafer is maintained at a process temperature of, e.g., about 
450° C. Further, a tantalum oXide (Ta2O5) ?lm is deposited 
on the semiconductor Wafer by CVD (Chemical Vapor 
Deposition) under a vacuum atmosphere. 

[0006] As for another kind of ?lm, an oXide ?lm contain 
ing a plurality of metal components, i.e., so-called a multi 
component metal oXide thin ?lm, is used as a nonvolatile 
memory since it has ferroelectricity. As a typical eXample of 
the multi-component metal oXide thin ?lm, a PZT ?lm 
(oxide ?lm of Pb, Zr and Ti) has been knoWn. 

[0007] In case When forming a metal oXide ?lm, a com 
pleX metallic material ?lm or the like, it is preferable to 
conduct a temperature management on the Wafer. In a 
conventional device, a thermocouple as a temperature detec 
tion unit is provided in a mounting table (susceptor) for 
mounting thereon a Wafer, and the temperature of the Wafer 
is indirectly detected. Based on this detection value, an 
output of a heating unit such as a heating lamp, a heater or 
the like is controll ed to thereby control the temperature of 
the Wafer. 
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[0008] HoWever, What the aforementioned thermocouple 
directly detects is the temperature of the mounting table, not 
that of the Wafer as described above. Thus, a real tempera 
ture of the Wafer can someWhat differ from the detection 
value. 

[0009] For the same reason, e.g., Japanese Patent Laid 
open Application No.H8-264472, Japanese Patent Laid 
open Application No.H11-45859, Japanese Patent Laid 
open Application No.H5-152208 and the like disclose that 
the temperature of the Wafer is measured by using a radiation 
thermometer Without using the thermocouple. The radiation 
thermometer detects temperature of an object by measuring 
radiation brightness in a speci?c Wavelength band from the 
object. By using the radiation thermometer, it is possible to 
directly measure the temperature of the Wafer accurately 
Without making any direct contact With the object. 

[0010] HoWever, if a residual thin ?lm is deposited to be 
adsorbed on a surface of a light detector of the radiant 
thermometer on Which an incident light of speci?c Wave 
length band from the Wafer is to be illuminated, the light is 
absorbed by the thin ?lm, and therefore, the radiant ther 
mometer cannot measure the temperature of the Wafer 
accurately. Thus, for the purpose of preventing an unneces 
sary thin ?lm from being deposited on the surface of the 
light detector, Which is eXposed to a processing space While 
a ?lm forming processing is performed on the Wafer (or on 
a surface of a transparent glass plate or the like, for parti 
tioning the incident surface from the processing space), it is 
preferable to supply a nonreactive gas into an observation 
hole, to Which the radiant thermometer is attached, thereby 
purging a ?lm forming gas. 

[0011] HoWever, if the nonreactive gas for preventing the 
deposition of the thin ?lm is introduced into the processing 
space, a partial pressure of a source gas needed for forming, 
e.g., a metal oXide ?lm (e.g., a source gas for pentoethoX 
ytantalum or PZT) is loWered. As a result, a ?lm thickness 
of a portion, into Which the nonreactive gas is introduced, is 
changed, so that uniformity in the ?lm thickness of in 
surface of the Wafer becomes deteriorated. Further, an 
increase in the amount of nonreactive gas to be used is 
problematic. 

SUMMARY OF THE INVENTION 

[0012] The present invention is contrived on the basis of 
the aforementioned problems and is to solve them effec 
tively. 

[0013] It is, therefore, an object of the present invention to 
provide a shoWer head structure and a processing device 
capable of keeping a performance of a radiant thermometer 
With a small amount of nonreactive gas for purging Without 
loWering in-surface uniformity of a ?lm thickness, in case of 
using the radiant thermometer for measuring a temperature 
of an object to be processed. 

[0014] In accordance With one aspect of the present inven 
tion, there is provided a shoWer head structure including: a 
shoWer head section provided to face a top surface of a 
mounting table in an evacuatable treating vessel; a multi 
plicity of gas injection holes, opened in a loWer surface of 
the shoWer head section, for injecting a processing gas into 
the treating vessel; a temperature observation through hole 
opened in the loWer surface of the shoWer head section to 
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face the top surface of the mounting table; a transparent 
observation WindoW for airtightly sealing an upper portion 
of the temperature observation through hole; a radiant 
thermometer provided at a top surface side of the transparent 
observation WindoW; and an adhesion preventive gas supply 
path, communicating With the temperature observation 
through hole, for supplying thereinto an adhesion preventive 
gas, Which prevents a ?lm from being deposited on the 
transparent observation WindoW, Wherein the adhesion pre 
ventive gas supply path communicates With the temperature 
observation through hole through an injection noZZle unit for 
injecting the adhesion preventive gas toWards the transpar 
ent observation WindoW. 

[0015] In accordance With the present invention, since the 
adhesion preventive gas is injected toWards the transparent 
observation WindoW through the injection noZZle unit, it is 
possible to effectively prevent the surface of the transparent 
observation WindoW from making a contact With the pro 
cessing gas, even though the How rate of the adhesion 
preventive gas is small. Thus, it is possible to prevent an 
unnecessary ?lm, Which may interfere With temperature 
measurement or detection of an object to be processed, from 
being deposited on the surface of the transparent observation 
WindoW. Further, it is possible to remarkably suppress the 
adhesion preventive gas from affecting the processing on the 
object. For eXample, in case of a thin ?lm forming process 
ing on the surface of the object, in-surface uniformity in a 
?lm thickness can be maintained high. 

[0016] Preferably, the injection noZZle unit may be formed 
of an injection hole for adhesion preventive gas, Which is 
formed by boring the shoWer head section, and the trans 
parent observation WindoW may be disposed in an extension 
direction of an end portion of the injection hole for adhesion 
preventive gas. 

[0017] Further, it is preferable that the injection noZZle 
unit is formed of a gas injection pipe made of a transparent 
material, Which is provided in the temperature observation 
through hole, and the transparent observation WindoW may 
be disposed to be ?Xed in an extension direction of an end 
portion of the gas injection pipe. In this case, preferably, the 
gas injection pipe may be made of a quartZ glass. 

[0018] In accordance With another aspect of the present 
invention, there is provided a shoWer head structure includ 
ing: a shoWer head section provided to face a top surface of 
a mounting table in an evacuatable treating vessel; a mul 
tiplicity of gas injection holes, opened in a loWer surface of 
the shoWer head section, for injecting a processing gas into 
the treating vessel; a temperature observation through hole 
opened in the loWer surface of the shoWer head section to 
face the top surface of the mounting table; a transparent 
observation WindoW for airtightly sealing an upper portion 
of the temperature observation through hole; a radiant 
thermometer provided at a top surface side of the transparent 
observation WindoW; and an adhesion preventive gas supply 
path, communicating With the temperature observation 
through hole, for supplying thereinto an adhesion preventive 
gas, Which prevents a ?lm from being deposited on the 
transparent observation WindoW, Wherein the adhesion pre 
ventive gas supply path communicates With the temperature 
observation through hole through an annular gas diffusion 
groove surrounding an upper portion of the temperature 
observation through hole. 
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[0019] In accordance With the present invention, since the 
adhesion preventive gas is diffused by the gas diffusion 
groove to make a contact With the transparent observation 
WindoW, it is possible to effectively prevent the surface of 
the transparent observation WindoW from making a contact 
With the processing gas, even though the How rate of the 
adhesion preventive gas is small. Thus, it is possible to 
prevent an unnecessary ?lm, Which may interfere With a 
temperature measurement or detection of an object to be 
processed, from being deposited on the surface of the 
transparent observation WindoW. Further, it is possible to 
remarkably suppress the adhesion preventive gas from 
affecting the processing on the object. For eXample, in case 
of a thin ?lm forming processing on the surface of the object, 
in-surface uniformity in a ?lm thickness can be maintained 
high. 

[0020] It is preferable that a gas in the gas diffusion groove 
has a contact With the transparent observation WindoW since 
the gas diffusion groove is opened toWards the transparent 
observation WindoW. In this case, more preferably, the gas 
diffusion groove may communicate With the temperature 
observation through hole in an entire inner peripheral side 
thereof through an inner bank. 

[0021] In accordance With still another aspect of the 
present invention, there is provided a shoWer head structure 
including: a shoWer head section provided to face a top 
surface of a mounting table in an evacuatable treating vessel; 
a multiplicity of gas injection holes, opened in a loWer 
surface of the shoWer head section, for injecting a processing 
gas into the treating vessel; a temperature observation 
through hole opened in the loWer surface of the shoWer head 
section to face the top surface of the mounting table; a 
transparent observation WindoW for airtightly sealing an 
upper portion of the temperature observation through hole; 
a radiant thermometer provided at a top surface side of the 
transparent observation WindoW; and an adhesion preventive 
gas supply path, communicating With the temperature obser 
vation through hole, for supplying thereinto an adhesion 
preventive gas, Which prevents a ?lm from being deposited 
on the transparent observation WindoW, Wherein a gas ?oW 
prevention plate, made of a transparent material, for pre 
venting a back How of a gas is installed beloW a part, in 
Which the adhesion preventive gas supply path communi 
cates With the temperature observation through hole. 

[0022] In accordance With the present invention, the gas 
?oW prevention plate is installed beloW a part, in Which the 
adhesion preventive gas supply path communicates With the 
temperature observation through hole, so that the surface of 
the transparent observation WindoW can be prevented effec 
tively from making a contact With the processing gas, even 
though the How rate of adhesion preventive gas is small. 
Thus, it is possible to prevent an unnecessary ?lm, Which 
may interfere With a temperature measurement or detection 
of an object to be processed, from being deposited on the 
surface of the transparent observation WindoW. Further, it is 
possible to remarkably suppress the adhesion preventive gas 
from affecting the processing on the object. For eXample, in 
case of a thin ?lm forming processing on the surface of the 
object, in-surface uniformity in a ?lm thickness can be 
maintained high. 

[0023] It is preferable that, in the gas ?oW prevention 
plate, plural ?ne gas injection holes are formed. 
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[0024] Further, it is preferable that the gas ?oW prevention 
plate is made of a quartz glass. 

[0025] In accordance With still another aspect of the 
present invention, there is provided a shoWer head structure 
including: a shoWer head section provided to face a top 
surface of a mounting table in an evacuatable treating vessel; 
a multiplicity of gas injection holes, opened in a loWer 
surface of the shoWer head section, for injecting a processing 
gas into the treating vessel; a temperature observation 
through hole opened in the loWer surface of the shoWer head 
section to face the top surface of the mounting table; a 
transparent observation WindoW for airtightly sealing an 
upper portion of the temperature observation through hole; 
a radiant thermometer provided at a top surface side of the 
transparent observation WindoW; and an adhesion preventive 
gas supply path, communicating With the temperature obser 
vation through hole, for supplying thereinto an adhesion 
preventive gas, Which prevents a ?lm from being deposited 
on the transparent observation WindoW, Wherein a gas dis 
charge passage, communicating With the temperature obser 
vation through hole, for discharging the adhesion preventive 
gas supplied from the adhesion preventive gas supply path 
into the temperature observation through hole, is installed. 

[0026] In accordance With the present invention, a gas 
discharge passage for discharging the adhesion preventive 
gas supplied from the adhesion preventive gas supply path 
into the temperature observation through hole is installed, so 
that it is possible to effectively prevent the surface of the 
transparent observation WindoW from making a contact With 
the processing gas, even though the How rate of the adhesion 
preventive gas is small. Further, it is possible to remarkably 
suppress the adhesion preventive gas from affecting the 
processing on the object through the temperature observa 
tion through hole. For eXample, in case of a thin ?lm 
forming processing on the surface of the object, in-surface 
uniformity in a ?lm thickness can be maintained high. 

[0027] Preferably, one part communicating With the tem 
perature observation through hole of the adhesion preventive 
gas supply path may be aligned in a straight line With 
another part communicating With the temperature observa 
tion through hole of the gas discharge passage. In this case, 
it is preferable that one angle formed by the one part 
communicating With the temperature observation through 
hole of the adhesion preventive gas supply path and the 
temperature observation through hole, and another angle 
formed by the another part communicating the temperature 
observation through hole of the gas discharge passage and 
the temperature observation through hole are 45~90 degrees, 
respectively. 

[0028] OtherWise, in an inner Wall of the temperature 
observation through hole, there may be formed a gas guiding 
recess portion for converting a How direction of the adhesion 
preventive gas supplied from the adhesion preventive gas 
supply path, thereby guiding the adhesion preventive gas to 
the gas discharge passage. 

[0029] Further, the gas discharge passage may be con?g 
ured to discharge the adhesion preventive gas toWards an 
outer region of the mounting table in the treating vessel. 

[0030] Alternatively, the gas discharge passage may be 
con?gured to discharge the adhesion preventive gas toWards 
an exhaust passage outside the treating vessel. 
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[0031] Further, it is preferable that a second adhesion 
preventive gas supply path for supplying the adhesion 
preventive gas into the temperature observation through hole 
is installed in the temperature observation through hole 
above a portion communicating With the adhesion preven 
tive gas supply path. In this case, a How rate of the adhesion 
preventive gas supplied from the second adhesion preven 
tive gas supply path into the temperature observation 
through hole may be set to be smaller than that of the 
adhesion preventive gas supplied from the adhesion preven 
tive gas supply path into the temperature observation 
through hole. 

[0032] The adhesion preventive gas may be a nonreactive 
gas. Further, the adhesion preventive gas may be a gas used 
for the processing gas. 

[0033] In accordance With still another aspect of the 
present invention, there is provided a processing device, 
including: an evacuatable treating vessel;a mounting table, 
provided in the treating vessel, for mounting thereon an 
object to be processed; a heating unit for heating the object; 
the shoWer head structure described in any one of claims 1 
to 20; and a control unit for controlling the heating unit 
based on a measurement value of a radiant thermometer of 
the shoWer head structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] The above and other objects and features of the 
present invention Will become apparent from the following 
description of preferred embodiments given in conjunction 
With the accompanying draWings, in Which: 

[0035] FIG. 1 offers a cross sectional con?guration vieW 
shoWing a processing device having a shoWer head structure 
in accordance With a ?rst embodiment of the present inven 
tion; 
[0036] FIG. 2 is a magni?ed cross sectional vieW shoWing 
a part of the shoWer head structure shoWn in FIG. 1; 

[0037] FIG. 3 explains a magni?ed cross sectional vieW 
shoWing a part of a shoWer head structure in accordance With 
a second embodiment of the present invention; 

[0038] FIG. 4 sets forth a magni?ed cross sectional vieW 
shoWing a part of a shoWer head structure in accordance With 
a third embodiment of the present invention; 

[0039] FIG. 5 presents a perspective vieW shoWing a gas 
diffusion groove shoWn in FIG. 4; 

[0040] FIG. 6 provides a plane vieW shoWing the gas 
diffusion groove shoWn in FIG. 4; 

[0041] FIG. 7 describes a magni?ed cross sectional vieW 
shoWing a part of a shoWer head structure in accordance With 
a fourth embodiment of the present invention; 

[0042] FIG. 8 depicts a magni?ed plane vieW shoWing a 
gas back?oW prevention plate shoWn in FIG. 7; 

[0043] FIG. 9 describes a cross sectional con?guration 
vieW shoWing a processing device having a shoWer head 
structure in accordance With a ?fth embodiment of the 
present invention; 

[0044] FIG. 10 offers a magni?ed cross sectional vieW 
shoWing a part of the shoWer head structure shoWn in FIG. 
9; 
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[0045] FIG. 11 shows a cross sectional vieW showing a 
processing device having a shower head structure in accor 
dance With a sixth embodiment of the present invention; 

[0046] FIG. 12 sets forth a cross sectional vieW shoWing 
a processing device having a shoWer head structure in 
accordance With a seventh embodiment of the present inven 
tion; 
[0047] FIG. 13 presents a cross sectional vieW shoWing a 
part of a shoWer head structure of a processing device in 
accordance With an eighth embodiment of the present inven 
tion; 
[0048] FIG. 14 provides a cross sectional vieW shoWing a 
part of a shoWer head structure of a processing device in 
accordance With a ninth embodiment of the present inven 
tion; 
[0049] FIG. 15 is a partially magni?ed longitudinal cross 
sectional vieW shoWing a part of a shoWer head structure in 
accordance With a tenth embodiment of the present inven 
tion; and 

[0050] FIG. 16 is a partially magni?ed transverse cross 
sectional vieW of a shoWer head structure in accordance With 
an eleventh embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0051] Hereinafter, preferred embodiments of a shoWer 
head structure and a processing device in accordance With 
the present invention Will be described With reference to the 
accompanying draWings. 

First Embodiment 

[0052] FIG. 1 is a cross sectional con?guration vieW 
shoWing a processing device having a shoWer head structure 
in accordance With a ?rst embodiment of the present inven 
tion; and FIG. 2 is a magni?ed cross sectional vieW shoWing 
a part of the shoWer head structure shoWn in FIG. 1. Herein, 
as a heat treatment, a case of forming a PZT ?lm of a metal 
oxide ?lm by CVD Will be discussed as an example. 

[0053] As illustrated in FIG. 1, a processing device 2 has 
a cylindrical treating vessel 4 made of, e.g., aluminum. Agas 
exhaust port 8 is installed at a bottom portion 6 of the 
treating vessel 4. An inside of the treating vessel 4 is 
con?gured to be vacuum-exhausted through the gas exhaust 
port 8. At a ceiling portion of the treating vessel 4, a shoWer 
head structure 12 is installed through a sealing member 10 
such as an 0-ring or the like. A multiplicity of gas injection 
holes 16A and 16B is provided in a gas injection surface 14 
of a loWer surface of the shoWer head structure 12. Accord 
ingly, various kinds of processing gases are injected toWards 
a processing space S in the treating vessel 4 through the 
multiplicity of gas injection holes 16A and 16B. 

[0054] In the treating vessel 4, there is installed a cylin 
drical re?ector 18 uprightly from the bottom portion 6 of the 
treating vessel 4. In the same manner, a cylindrical support 
ing barrel 20 made of, e.g., aluminum, is concentrically 
installed With the re?ector 18 at an outer peripheral side of 
the re?ector 18. 

[0055] On an upper portion of the supporting barrel 20, a 
circular ring-shaped adhesion member 22 made of, e.g., 
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aluminum, is attached to be ?xed thereon. Further, at an 
inner peripheral side of the circular ring-shaped adhesion 
member 22, there is installed a support member 24 formed 
in a circular ring shape, a radius of Which is smaller than that 
of the circular ring-shaped adhesion member 22. The sup 
port member 24 is made of a colored material of a loW 
thermal conductivity to effectively shut off heat rays irradi 
ated from a heating lamp that Will be explained later. Further, 
an inner peripheral portion of the support member 24 makes 
a direct contact With a peripheral portion of a mounting table 
26 made of, e.g., SiC, thereby supporting the mounting table 
26. Still further, a semiconductor Wafer W as an object to be 
processed is mounted on the mounting table 26. 

[0056] BeloW the mounting table 26, multiple, e.g., three 
L-shaped lifter pins 28 (only tWo shoWn in the draWing) are 
installed to stand uprightly. Respective base units of the 
lifter pins 28 penetrate through insertion penetration holes 
(not shoWn) longitudinally formed in the re?ector 18 such 
that they can be vertically moved and are commonly con 
nected to a ring member 30 at the outside of the re?ector 18. 
The ring member 30 is con?gured to be vertically moved by 
an upthrust rod 32 penetrating through the bottom portion 6 
of the treating vessel 4. Thus, tip ends of the lifter pins 28 
are inserted into lifter pin through holes 34, Which are 
provided in the mounting table 26, to penetrate therethrough, 
respectively, to thereby lift the Wafer W. 

[0057] BetWeen a loWer portion of the upthrust rod 32 and 
the loWer surface of the bottom portion 6, an expansible/ 
contractible belloWs 36 is installed to keep an airtight state 
of the treating vessel 4. A loWer end of the upthrust rod 32 
is coupled to an actuator 38. 

[0058] An exhaust passage 40 is coupled to the gas 
exhaust port 8 provided at the peripheral bottom portion of 
the treating vessel 4. In the exhaust passage 40, a pressure 
control valve 42, e.g., a butter?y valve, and a vacuum pump 
44 are sequentially installed. Accordingly, the inside of the 
treating vessel 4 is vacuum-exhausted While the pressure 
thereof is controlled. Further, at a sideWall of the treating 
vessel 4, a gate valve 46 that can be opened or closed during 
a loading or unloading of the Wafer is installed. 

[0059] At the bottom portion 6 of the vessel right beloW 
the mounting table 26, a bottom portion opening of a large 
diameter is provided. In the bottom portion opening, there is 
airtightly installed a transmission WindoW 48 made of a heat 
ray transmission material such as quartZ or the like, through 
a sealing member 50, e.g., an O-ring or the like. BeloW the 
transmission WindoW 48, a box shaped heating chamber 52 
is installed to surround the transmission WindoW 48. In the 
heating chamber 52, e.g., a plurality of heating lamps 54 as 
a heating unit is equipped on a turntable 56 that can be 
commonly shared as a re?ection mirror. The turntable 56 is 
rotated by a rotation motor 58 provided at a bottom portion 
of the heating chamber 52, through a rotation axis. Heat rays 
emitted from the heating lamps 54 penetrate through the 
transmission WindoW 48 to be irradiated to a loWer surface 
of the thin mounting table 26. Accordingly, the mounting 
table 26 is heated, and the Wafer W on the mounting table 26 
is indirectly heated. 

[0060] MeanWhile, the shoWer head structure 12 provided 
at the ceiling portion of the treating vessel 4 faces almost an 
entire top surface of the mounting table 26. Therefore, a 
processing space S is formed betWeen the mounting table 26 
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and the shower head structure 12. The shower head structure 
12 includes a ceiling plate 60, and a shoWer head section 62 
attached to a center of the ceiling plate 60. The shoWer head 
section 62 is formed by properly airtightly combining and 
joining a plurality of plate-shaped aluminum blocks and the 
like together, on Which a boring processing or the like has 
been carried out. 

[0061] In the shoWer head section 62, a head space 64A for 
source gas and a head space 64B for assist gas are formed 
independently. Into the head space 64A for source gas, there 
is introduced as a source gas a complex metallic material of 
vaporiZed state, e.g., a source gas for PZT, Which is vapor 
iZed by a carrier gas formed of a nonreactive gas, e.g., argon 
or the like, While a How rate thereof being controlled. 
Further, into the head space 64B for assist gas, e.g., NO2 of 
an oxide gas is introduced herein as an assist gas for 
performing a ?lm forming reaction While a How rate thereof 
being controlled. Still further, the aforementioned gas injec 
tion holes 16A and 16B are divided into tWo groups of the 
source gas injection holes 16A communicating With the head 
space 64A for source gas and the assist gas injection holes 
16B communicating With the head space 64B for assist gas, 
respectively. During the ?lm formation, the source gas and 
assist gas (N02) respectively injected from the gas injection 
holes 16A and 16B are mixed in the processing space S 

(so-called a post mix). 

[0062] Further, in the sideWall of the shoWer head section 
62, there is installed a heater 66 for heating the sideWall to 
a temperature of about, e.g., 150~250° C., to prevent the 
source gas from being lique?ed or decomposed. Still further, 
in the sideWall of the treating vessel 4, there is also installed 
a heater 68 for heating the sideWall to a temperature of 
about, e.g., 150~250° C., so as to prevent a source gas from 
being lique?ed or decomposed. 

[0063] A temperature observation through hole 72 is pro 
vided in the shoWer head section 62 to penetrate there 
through in a direction aligning an upper portion With a loWer 
portion (substantially vertical direction). An opening 72A of 
a loWer portion of the temperature observation through hole 
72 is con?gured to face the surface of the Wafer W disposed 
on the mounting table 26, in a substantially normal direction. 
The temperature observation through hole 72 may be dis 
posed at a substantially central position of the shoWer head 
section 62, or at a position radially shifted (eccentric) from 
the center by some distance. An inner diameter D1 (see FIG. 
2) of the temperature observation through hole 72 in the 
present embodiment is about 13 mm. Further, the inside of 
the temperature observation through hole 72 is airtightly 
separated from the head space 64A for source gas and the 
head space 64B for assist gas. 

[0064] A transparent observation WindoW 76 made of a 
heat resistant transparent material is airtightly attached to an 
opening of the upper portion of the temperature observation 
through hole 72, through a heat resistant sealing member 74 
such as an 0-ring or the like. Heat rays from the surface of 
the Wafer W pass through the transparent observation Win 
doW 76. The transparent observation WindoW 76 is made of, 
e.g., a transparent quartZ glass. Outside the transparent 
observation WindoW 76, a radiant thermometer 70 is pro 
vided to be securely ?xed. The radiant thermometer 70 
detects the temperature of the Wafer W by detecting the heat 
rays from the surface of the Wafer W. A detection value of 
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the radiant thermometer 70 is inputted to a temperature 
control section 78 formed of, e.g., a microcomputer and the 
like. The temperature control section 78 controls the tem 
perature of the Wafer W by, e. g., controlling a poWer inputted 
to the heating lamps 54, based on the detection value. 

[0065] Further, in the shoWer head section 62, there is 
formed by, e.g., a boring processing, an adhesion preventive 
gas supply path 80 for supplying the nonreactive gas for 
purging, e.g., Ar gas, from the side of the shoWer head 
section 62 into the temperature observation through hole 72, 
While the How rate thereof being controlled. Still further, at 
an end portion of the adhesion preventive gas supply path 
80, an injection noZZle unit 82 for injecting Ar gas toWards 
an inner surface 76A of the transparent observation WindoW 
76 is installed. In the present embodiment, the injection 
noZZle unit 82 has therein a purge injection hole 84 of a 
small inner diameter, Which is formed by slantingly boring 
the shoWer head section 62 from an end portion of the 
adhesion preventive gas supply path 80 to the vicinity of the 
transparent observation WindoW 76. The transparent obser 
vation WindoW 76 is placed at the extension direction of the 
purge injection hole 84. In this case, an inner diameter D2 
of the adhesion preventive gas supply path 80 is about 6~9 
mm; and an inner diameter D3 of the injection noZZle unit 
82 is Within the range of about 2~3 mm, Which is substan 
tially narroW. Accordingly, a gas velocity of Ar gas to be 
injected may be maintained at a speci?c value or higher, 
even though the How rate of Ar gas is someWhat small. 

[0066] In the folloWing, a processing method performed 
by using the processing device con?gured above Will be 
explained. 
[0067] First, an unprocessed semiconductor Wafer W is 
loaded into the treating vessel 4, Which is kept at a vacuum 
state, through the gate valve 46, While opened, from a 
transfer chamber or a load-lock chamber (not shoWn) side. 
By raising or loWering the lifter pins 28, the Wafer W is 
mounted on the mounting table 26. Further, the inside of the 
treating vessel 4 is vacuum-exhausted to be kept at a 
predetermined process pressure; and the heating lamps 54 
are operated to heat the semiconductor Wafer W to a 
speci?ed temperature to be maintained thereat. MeanWhile, 
a source gas and an NO2 gas are supplied into the processing 
space S from the shoWer head section 62 of the shoWer head 
structure 12. Thus, a ?lm forming processing of a metal 
oxide ?lm is carried out. 

[0068] In this case, e.g., a source solution for PZT forma 
tion is supplied as a source gas, Which is vaporiZed by a 
vaporiZer using the Ar gas. Preferably, such a supply system 
may be pre-heated at a predetermined temperature, e.g., 
about 200° C., to prevent the source gas from being re 
lique?ed. The source gas introduced into the head space 64A 
for source gas of the shoWer head section 62 is supplied into 
the processing space S through the source gas injection holes 
16A provided in the gas injection surface 14. 

[0069] On the other hand, the NO2 gas supplied into the 
head space 64B for assist gas of the shoWer head section 62 
is supplied into the processing space S through the assist gas 
injection holes 16B provided in the gas injection surface 14. 

[0070] As described above, the source gas and the NO2 gas 
supplied into the processing space S are mixed therein to 
react With each other such that, e.g., a PZT ?lm is deposited 
on the Wafer surface. 
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[0071] Wherein, the temperature of the Wafer is Within the 
range of 400~650° C., e.g., about 500° C. And, the surface 
temperature of the shower head section 62 is about, e.g., 
200° C. 

[0072] Herein, a light from the surface of the Wafer W 
passes the temperature observation through hole 72 provided 
in the shoWer head section 62 to be transmitted through the 
transparent observation WindoW 76, thereby being detected 
by the radiant thermometer 70. Therefore, the temperature of 
the Wafer is measured by the radiant thermometer 70. The 
temperature of the Wafer measured by the radiant thermom 
eter 70 is inputted to the temperature control section 78. 
Based on this inputted temperature of the Wafer, the tem 
perature control section 78 controls an output of the heating 
lamps 54, so that the temperature of the Wafer is controlled 
to be kept at a predetermined value. 

[0073] Under such a circumstance, the source gas or the 
N02 gas introduced into the processing space S diffuses 
backWard into the temperature observation through hole 72, 
and thus, an unnecessary opaque ?lm becomes deposited on 
a loWer surface of the transparent observation WindoW 76, so 
that a detection value of the temperature of the Wafer by the 
radiation thermometer 70 may become inaccurate. HoWever, 
in the present embodiment, since the Ar gas as a nonreactive 
gas is injected to the loWer surface of the transparent 
observation WindoW 76, the loWer surface can be prevented 
from having an unnecessary ?lm to be deposited thereon. 
Namely, since the nonreactive gas, e.g., Ar gas, is supplied 
into the adhesion preventive gas supply path 80 formed in 
the shoWer head section 62 While the How rate thereof being 
controlled, and the Ar gas is injected toWards the loWer 
surface of the transparent observation WindoW 76 from the 
injection noZZle unit 82 provided at the end portion of the 
adhesion preventive gas supply path 80, the source gas or the 
like, Which is diffused backWard into the temperature obser 
vation through hole 72, is prevented from reaching the loWer 
surface of the transparent observation WindoW 76. By this, 
it is possible to prevent the unnecessary ?lm, Which may 
interfere With an accurate temperature detection, from being 
deposited on the loWer surface. Herein, the Ar gas injected 
to the loWer surface of the transparent observation WindoW 
76 ?oWs doWnWard through the temperature observation 
through hole 72, thereby being discharged into the process 
ing space S through the opening 72A of the loWer end While 
doWnWardly pushing the source gas, Which has been dif 
fused backWard in the through hole 72. 

[0074] As mentioned above, in accordance With the 
present invention, since the Ar gas for purge is directly 
injected to the loWer surface of the transparent observation 
WindoW 76, a How rate of the Ar gas to be supplied becomes 
very small compared to that of the conventional device. For 
eXample, it could be noted that, in the present embodiment, 
a How rate of about 3~100 sccm is suf?cient, While a large 
?oW rate of about 100 sccm is required in the conventional 
device to prevent deposition of unnecessary ?lm. Therefore, 
even though the Ar gas for purge is discharged into the 
processing space S through the opening 72A of the loWer 
end of the temperature observation through hole 72, in 
surface uniformity in the processing, i.e., in-surface unifor 
mity in the ?lm thickness, is not deteriorated since the Ar gas 
does not partially affect the ?lm thickness on the surface of 
the Wafer W. 
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Second Embodiment 

[0075] In the folloWing, a second embodiment of the 
present invention Will be discussed. 

[0076] FIG. 3 is a magni?ed partial cross sectional vieW 
shoWing a part of a shoWer head structure in accordance With 
a second embodiment of the invention. 

[0077] Further, in FIG. 3, identical reference numerals 
Will be used for the parts having substantially same func 
tions as those in FIG. 2, and redundant description thereof 
Will be omitted. 

[0078] In the ?rst embodiment shoWn in FIG. 2, the 
injection noZZle unit 82 at the end portion of the adhesion 
preventive gas supply path 80 is formed by carrying out a 
boring processing on the purge injection hole 84. On the 
other hand, in the second embodiment shoWn in FIG. 3, the 
injection noZZle unit 82 is formed by a gas injection pipe 90 
made of a heat-resistant transparent material. Speci?cally, 
the gas injection pipe 90 is formed by bending, e.g., a 
transparent slim quartZ glass tube to make it have a sub 
stantially L-shape; and it is attached to the end portion of the 
adhesion preventive gas supply path 80 to communicate 
thereWith. Atip end of the gas injection pipe 90 faces toWard 
the transparent observation WindoW 76, in the temperature 
observation through hole 72. In this case, an inner diameter 
D4 of the injection noZZle unit 82 (gas injection pipe 90) is 
set to be substantially same (about 2~3 mm) as the inner 
diameter D3 of the purge injection hole 84 in the ?rst 
embodiment. Further, it is preferable that a distance L1 
betWeen the tip end of the injection noZZle unit 82 and the 
transparent observation WindoW 76 is made as small as 
possible, by taking an adhesion prevention ef?ciency of the 
unnecessary ?lm into consideration, Wherein it is set at, e. g., 
about 3~13 mm. 

[0079] In the second embodiment, the same operation 
effect as that in the ?rst embodiment can be obtained by 
directly injecting from the gas injection pipe 90 to the loWer 
surface of the transparent observation WindoW 76 the non 
reactive gas for purging, e.g., Ar gas, of the same ?oW rate 
as in the former ?rst embodiment, e.g., about 3~100 sccm, 
While the heat treatment being performed on the semicon 
ductor Wafer W. Namely, an unnecessary ?lm is not depos 
ited on the loWer surface of the transparent observation 
WindoW 76, and further, in-surface uniformity in the pro 
cessing of the Wafer surface, e.g., in-surface uniformity in 
the ?lm thickness, is not deteriorated, even though the How 
rate of the Ar gas for purge is smaller than that of the 
conventional device. 

[0080] In particular, by injecting the Ar gas for purge in 
the normal direction to the transparent observation WindoW 
76, as in the second embodiment, it is possible to further 
prevent the unnecessary ?lm from being deposited on the 
loWer surface of the transparent observation WindoW 76. 

Third Embodiment 

[0081] In the folloWing, a third embodiment of the present 
invention Will be eXplained. 

[0082] FIG. 4 is a magni?ed cross sectional vieW shoWing 
a part of a shoWer head structure in accordance With a third 
embodiment of the invention; FIG. 5 is a perspective vieW 
shoWing a gas diffusion groove shoWn in FIG. 4; and FIG. 














