
[Document] Specification 

[Title of the Invention] SUBSTRATE TREATMENT APPARATUS 

[Field of the Invention] 

[000:Ll 

The present invention relates to a substrate treatment apparatus 

capable of performing surface treatment on a variety of substrates such as  

semiconductor wafers, liquid crystal display substrates, recording disk 

substrates, or mask substrates. More particularly, the present invention 

relates to a substrate treatment apparatus with an  improved support body 

on which a a substrate to be treated is placed. 

[Related Art] 

[ooo21 

A substrate treatment apparatus capable of performing surface 

treatment on a variety of substrates such as semiconductor wafers, liquid 

crystal display substrates, recording disk substrates, or mask substrates 

can be classified into two different types based on i ts  processes: a so-called 

batch process and a single-wafer process. 

The substrate treatment apparatus using the batch process 

processes a number of substrates to be treated such as semiconductor 

wafers (hereinafter, collectively referred to as "wafers") set into a cassette 

in bulk by immersing the cassette into a treatment liquid stored in  a 

treatment tank. The apparatus is capable of processing large numbers of 

wafers a t  one time. 

The substrate treatment apparatus using the single-wafer process 

processes one wafer placed on its table a t  a time, by rotating the table and 

dripping a treatment liquid on a wafer surface. As the wafer is processed 

one by one, mutual contamination between wafers can be avoided. 

Furthermore, the treatment liquid to be used may be relatively small in 

1  [Document] Specification [Title of the Invention] SUBSTRATE
TREATMENT APPARATUS  [Field of the Invention] [0001] The present
invention relates to a substrate treatment apparatus  capable of
performing surface treatment on a variety of substrates such as
semiconductor wafers, liquid crystal display substrates, recording disk
substrates, or mask substrates. More particularly, the present invention
relates to a substrate treatment apparatus with an improved support body
on which a a substrate to be treated is placed. [Related Art]  [0002] A
substrate treatment apparatus capable of performing surface  treatment
on a variety of substrates such as semiconductor wafers, liquid  crystal
display substrates, recording disk substrates, or mask substrates  can be
classified into two different types based on its processes: a so-called
batch process and a single-wafer process. The substrate treatment
apparatus using the batch process  processes a number of substrates to
be treated such as semiconductor  wafers (hereinafter, collectively
referred to as "wafers") set into a cassette  in bulk by immersing the
cassette into a treatment liquid stored in a  treatment tank. The apparatus
is capable of processing large numbers of  wafers at one time. The
substrate treatment apparatus using the single-wafer process  processes
one wafer placed on its table at a time, by rotating the table and  dripping
a treatment liquid on a wafer surface. As the wafer is processed  one by
one, mutual contamination between wafers can be avoided.  



amount. 

[00031 

However, the substrate treatment apparatus using the 

above-described single-wafer process needs to process, for example, clean 

one surface of a wafer and then reverse the wafer to clean the other side. 

This presents a problem in that  a cleaned surface may be contaminated by 

cleaning liquid containing impurities because the cleaning liquid may go 

around to the other side while one surface is cleaned. However, a 

substrate treatment apparatus to solve the problem has been developed and 

disclosed in related ar t  (for example, refer to Patent Document 1). 

[00041 

Fig. 4 is a sectional view showing a substrate support body of the 

substrate treatment apparatus disclosed in Patent Document 1. This 

substrate support body 100 comprises a pot-like bottom portion 102 and a 

rotation-symmetrical top portion 101 with a space (circular nozzle) 103 to 

exhaust gas therebetween. 

The circular nozzle 103 is formed so as  to have an  acute angle to a 

top end surface of the substrate support body 100, in between boundary 

walls formed by the top portion 101 and the bottom portion 102. 

The gas supplied to the circular nozzle 103 is supplied from a gas 

supply source (not shown), through a hollow shaft 104 and a plurality of 

radial holes 105. By supplying the gas, the cleaning liquid dripped to one 

surface of a substrate to be treated W is made not to go around to the other 

side while the substrate to be treated W is being cleaned. 

[ O O O ~ ]  

Among such substrate support bodies, one which can adjust a gap of 

a circular nozzle is also known (for example, refer to Patent Document 2). 

Fig. 5 is a sectional view showing a substrate support body disclosed 

in Patent Document 2. As the apparatus has similar features to the 

above-described substrate support body 100, common portions are denoted 

Furthermore, the treatment liquid to be used may be relatively small in 2
amount. [0003] However, the substrate treatment apparatus using the
above-described single-wafer process needs to process, for example,
clean  one surface of a wafer and then reverse the wafer to clean the
other side.  This presents a problem in that a cleaned surface may be
contaminated by  cleaning liquid containing impurities because the
cleaning liquid may go  around to the other side while one surface is
cleaned. However, a  substrate treatment apparatus to solve the problem
has been developed and  disclosed in related art (for example, refer to
Patent Document 1). [0004] Fig. 4 is a sectional view showing a substrate
support body of the  substrate treatment apparatus disclosed in Patent
Document 1. This  substrate support body 100 comprises a pot-like
bottom portion 102 and a  rotation- symmetrical top portion 101 with a
space (circular nozzle) 103 to  exhaust gas therebetween. The circular
nozzle 103 is formed so as to have an acute angle to a  top end surface of
the substrate support body 100, in between boundary  walls formed by the
top portion 101 and the bottom portion 102. The gas supplied to the
circular nozzle 103 is supplied from a gas  supply source (not shown),
through a hollow shaft 104 and a plurality of  radial holes 105. By
supplying the gas, the cleaning liquid dripped to one  surface of a
substrate to be treated W is made not to go around to the other  side while
the substrate to be treated W is being cleaned. [0005] Among such
substrate support bodies, one which can adjust a gap of  



by the same reference numerals, and descriptions thereof will be omitted. 

This substrate support body 100' interposes a space ring 106 

between the top portion 101 and the bottom portion 102 and makes it 

possible to adjust a gap formed between the portion 101 and the portion 102 

by the space ring 106, in other words, the circular nozzle 103. 

According to such features, by adjusting the gap of the circular 

nozzle, the cleaning liquid dripped to one surface of the substrate W can be 

adjusted not to go around to the other side while the substrate to be treated 

W is being cleaned. 

[00061 

[Patent Document 1.1 

JP-5-14791-B (Fig. 1, from the right column of page 4, line 18 to the 

left column of page 5, line 22) 

[Patent Document 21 

JP-11-515139-T (Fig. 3, page 9 lines 10 to 25) 

[Disclosure of the Invention] 

[Problems to be Solved.] 

[00071 

The gap of the circular nozzle disclosed in Patent Document 1 and 

Patent Document 2 plays an  important role in  preventing the cleaning 

liquid dripped to one surface of the substrate W from going around to the 

other side while the substrate to be treated W is being cleaned. In  other 

words, in order to prevent the cleaning liquid dripped to one substrate 

surface from going around to the other side while the substrate is being 

cleaned, the gas needs to be sprayed stably and evenly from the circular 

nozzle. For this end, the gap of the circular nozzle must be kept in a 

constant state. 

In order to keep the gap of the circular nozzle constant, precise 

surface processing needs to be performed to counter surfaces of the portion 

a circular nozzle is also known (for example, refer to Patent Document 2).
Fig. 5 is a sectional view showing a substrate support body disclosed in
Patent Document 2. As the apparatus has similar features to the
above-described substrate support body 100, common portions are
denoted 3  by the same reference numerals, and descriptions thereof will
be omitted. This substrate support body 100' interposes a space ring 106
between the top portion 101 and the bottom portion 102 and makes it
possible to adjust a gap formed between the portion 101 and the portion
102  by the space ring 106, in other words, the circular nozzle 103.
According to such features, by adjusting the gap of the circular  nozzle,
the cleaning liquid dripped to one surface of the substrate W can be
adjusted not to go around to the other side while the substrate to be
treated  W is being cleaned. [0006]  [Patent Document 1] JP-5-14791-B
(Fig. 1, from the right column of page 4, line 18 to the  left column of page
5, line 22) [Patent Document 2] JP-11-515139-T (Fig. 3, page 9 lines 10 to
25)  [Disclosure of the Invention] [Problems to be Solved.]  [0007] The gap
of the circular nozzle disclosed in Patent Document 1 and  Patent
Document 2 plays an important role in preventing the cleaning  liquid
dripped to one surface of the substrate W from going around to the  other
side while the substrate to be treated W is being cleaned. In other  words,
in order to prevent the cleaning liquid dripped to one substrate  



101 and the portion 102. Further, a support mechanism is required to 

support and fix the two portions so as  to keep the gap between the portions 

constant. However, such surface processing and assembly demand high 

level of technologies, and it  is extremely difficult to keep the gap constant. 

Even the gap is kept constant during assembly, it  may change while the 

apparatus is operated, causing problems to processing. 

The substrate support body disclosed in Patent Document 2 is 

provided with a gap adjusting means enabling the adjustment of a gap 

space. But a special member is required for the adjusting means, whereby 

even with such an  adjusting means, the adjustment is not easy. 

[00081 

In addition, substrates to be treated such as  semiconductor wafers 

have become large in diameter. To process a wafer with a diameter of 300 

mm and more, further high-quality treatment is demanded. To satisfy the 

demand, i t  has become increasingly important to keep the gap of the 

above-described circular nozzle constant. Therefore, it is difficult to 

comply with these demands when the support body of the apparatus 

treating substrates that  are relatively small in  diameter is used a s  i t  is. 

[00091 

In view of the above-described problems in related art ,  an  advantage 

of the present invention is to provide a substrate treatment apparatus 

comprising a substrate treatment body which can be easily assembled 

without the need of adjusting a blowout nozzle in assembling. 

[Means to Solve the Problems] 

Loo 101 

(1) To obtain the above advantage, according to an  aspect of the 

present invention, a substrate treatment apparatus includes a substrate 

support body on which a substrate to be treated is placed for performing 

surface treatment by dripping a treatment liquid on a surface of the 

surface from going around to the other side while the substrate is being
cleaned, the gas needs to be sprayed stably and evenly from the circular
nozzle. For this end, the gap of the circular nozzle must be kept in a
constant state. In order to keep the gap of the circular nozzle constant,
precise  surface processing needs to be performed to counter surfaces of
the portion 4  101 and the portion 102. Further, a support mechanism is
required to  support and fix the two portions so as to keep the gap
between the portions  constant. However, such surface processing and
assembly demand high  level of technologies, and it is extremely difficult
to keep the gap constant.  Even the gap is kept constant during assembly,
it may change while the  apparatus is operated, causing problems to
processing. The substrate support body disclosed in Patent Document 2 is
provided with a gap adjusting means enabling the adjustment of a gap
space. But a special member is required for the adjusting means, whereby
even with such an adjusting means, the adjustment is not easy. [0008] In
addition, substrates to be treated such as semiconductor wafers  have
become large in diameter. To process a wafer with a diameter of 300  mm
and more, further high-quality treatment is demanded. To satisfy the
demand, it has become increasingly important to keep the gap of the
above-described circular nozzle constant. Therefore, it is difficult to
comply with these demands when the support body of the apparatus
treating substrates that are relatively small in diameter is used as it is.
[0009] In view of the above-described problems in related art, an
advantage  of the present invention is to provide a substrate treatment
apparatus  



substrate while rotating the substrate support body. The substrate 

support body comprises a circular bowl-shaped base, a top board generally 

formed in a disk shape, having a longitudinal cross section of reverse 

trapezoidal shape, and fitted to an  upper opening of the base, and a hollow 

rotating shaft provided to the base or the top board a t  i ts  rotating axis. A 

gas blowout nozzle comprising a plurality of slit-like grooves radially 

extending from the hollow rotating shaft to the outside is  formed in  a t  least 

one surface selected from a contact surface of the top board and an  upper 

opening contact surface of the base brought into contact with each other by 

the fitting. 

[oo 111 

(2) According to the aspect (I), the slit-like grooves are preferably 

formed with any one of a concave groove, a semicircle groove or a square 

groove having a predetermined width and depth. 

[oo 121 

(3) According to the aspect (21, the slit-like grooves are preferably 

formed with a first groove and a second groove having different widths or 

depths, and the first and second grooves are arranged alternatively. 

[OO 131 

(4) According to the aspect (I), the substrate support body is 

preferably a substrate support pin of a predetermined height raised on a 

surface of the base on which the substrate to be treated is placed. 

[Advantages of the Invention] 

[00141 

By providing the features stated above, the present invention offers 

advantages a s  hereinafter described. As the gas blowout nozzle is formed 

by slit-like grooves provided in a t  least one surface selected from the 

contact surface of the top board and the upper opening contact surface of 

the base, a gas guide passage can be formed by fitting the top board to the 

comprising a substrate treatment body which can be easily assembled
without the need of adjusting a blowout nozzle in assembling. [Means to
Solve the Problems]  [0010] (1) To obtain the above advantage, according
to an aspect of the  present invention, a substrate treatment apparatus
includes a substrate  support body on which a substrate to be treated is
placed for performing  surface treatment by dripping a treatment liquid on
a surface of the 5  substrate while rotating the substrate support body.
The substrate  support body comprises a circular bowl-shaped base, a top
board generally  formed in a disk shape, having a longitudinal cross
section of reverse  trapezoidal shape, and fitted to an upper opening of
the base, and a hollow  rotating shaft provided to the base or the top
board at its rotating axis. A  gas blowout nozzle comprising a plurality of
slit-like grooves radially  extending from the hollow rotating shaft to the
outside is formed in at least  one surface selected from a contact surface
of the top board and an upper  opening contact surface of the base
brought into contact with each other by  the fitting. [0011] (2) According to
the aspect (1), the slit-like grooves are preferably  formed with any one of
a concave groove, a semicircle groove or a square  groove having a
predetermined width and depth. [0012] (3) According to the aspect (2), the
slit-like grooves are preferably  formed with a first groove and a second
groove having different widths or  depths, and the first and second
grooves are arranged alternatively. [0013] 



opening of the  base. Therefore, there is no need to form a gap by fitting a 

top board to a n  opening of a base i n  a facing manner  with a predetermined 

space within 'the opening as i n  the  related ar t .  Also, a s  the  support 

mechanism is not necessary, the assembly of the  substrate  support body 

becomes extremely easy. 

An amount  of gas blown out from the  gas blowout nozzle is 

determined by the  shape of the slit-like grooves. As there is no need to 

adjust the  gap as i n  the  related a r t ,  and  a constant amount of gas can be 

blown out evenly, the  t reatment  liquid does not go around to a n  untreated 

substrate surface (reverse side) during operation. By changing the 

number and  shape of the grooves, the  amount of blowout can be modified 

depending on a variety of t reatment  specifications of the  substrate  to  be 

treated. 

As the  gas blowout nozzle is formed with slit-like grooves, the  nozzle 

can be formed extremely easily. 

100 151 

According to the preferred aspect of the  present invention, by 

forming the  slit-like grooves with any one of a concave groove, a semicircle 

groove or a square groove having a predetermined width and  depth, the  

blowout nozzle can be formed extremely easily as molding of the  groove and 

the  like can be performed with ease. 

As a n  amount of gas blown out  is determined by the  shape of these 

slit-like grooves, by changing the  number and shape of the grooves, the  

t reatment  depending on a variety of t reatment  specifications of the  

substrate  to  be t reated becomes possible. 

LOO 161 

According to another preferred aspect of the  present invention, by 

providing the  substrate  support pin of a predetermined height raised on the  

surface of the  base on which the  substrate  to be t reated is placed, the  gap 

between the  surface and  the  substrate  to  be treated can be kept constant. 

(4) According to the aspect (1), the substrate support body is  preferably a
substrate support pin of a predetermined height raised on a  surface of the
base on which the substrate to be treated is placed.  [Advantages of the
Invention] [0014] By providing the features stated above, the present
invention offers  advantages as hereinafter described. As the gas blowout
nozzle is formed  by slit-like grooves provided in at least one surface
selected from the  contact surface of the top board and the upper opening
contact surface of  the base, a gas guide passage can be formed by fitting
the top board to the 6  opening of the base. Therefore, there is no need to
form a gap by fitting a  top board to an opening of a base in a facing
manner with a predetermined  space within the opening as in the related
art. Also, as the support  mechanism is not necessary, the assembly of
the substrate support body  becomes extremely easy. An amount of gas
blown out from the gas blowout nozzle is  determined by the shape of the
slit-like grooves. As there is no need to  adjust the gap as in the related
art, and a constant amount of gas can be  blown out evenly, the treatment
liquid does not go around to an untreated  substrate surface (reverse side)
during operation. By changing the  number and shape of the grooves, the
amount of blowout can be modified  depending on a variety of treatment
specifications of the substrate to be  treated. As the gas blowout nozzle is
formed with slit-like grooves, the nozzle  can be formed extremely easily.
[0015] According to the preferred aspect of the present invention, by  



By utilizing the constant gap, the  gas can be supplied to the  treated surface 

evenly, thereby protecting t h e  untreated surface of the  substrate  to  be 

t reated efficiently. 

When, for example, the  gas supply is cut  off during the substrate  

t reatment ,  there is a possibility tha t  the  substrate  to  be treated drops to 

the  surface, and  sticks to the  surface. Then even when the  gas supply is  

resumed, the substrate  may remain stuck, making it unable to  perform the  

following process. The substrate  to be t reated may be damaged, when it is 

forcibly separated. 

By providing the  support pin, however, a gap is consistently formed 

between the substrate  to be t reated and  the  placing surface, thereby solving 

such a problem. 

[Brief Description of the  Drawings] 

[OO 171 

[Fig. 11 Fig 1 is a sectional view showing a substrate t rea tment  

appara tus  according to a n  embodiment of the  present invention. 

[Fig. 21 Figs. 2A through 2C show a structure of a top board. Fig. 2A 

is a side view, Fig. 2B is a n  enlarged view of a n  essential par t  of a groove 

portion of Fig. 2A, and  Fig. 2C is a sectional view of the essential par t  

taken along the  line IIC-IIC of Fig. 2B. 

[Fig. 31 Fig. 3 is a n  enlarged plan view showing a reverse side of the  

top board. 

[Fig. 41 Fig. 4 is a sectional view showing a substrate  support body of 

related ar t .  

[Fig. 51 Fig. 5 is a sectional view showing a substrate  support body of 

related a r t .  

[Reference Numerals] 

[oo 181 

forming the slit-like grooves with any one of a concave groove, a
semicircle  groove or a square groove having a predetermined width and
depth, the  blowout nozzle can be formed extremely easily as molding of
the groove and  the like can be performed with ease. As an amount of gas
blown out is determined by the shape of these  slit-like grooves, by
changing the number and shape of the grooves, the  treatment depending
on a variety of treatment specifications of the  substrate to be treated
becomes possible. [0016] According to another preferred aspect of the
present invention, by  providing the substrate support pin of a
predetermined height raised on the  surface of the base on which the
substrate to be treated is placed, the gap  between the surface and the
substrate to be treated can be kept constant. 7  By utilizing the constant
gap, the gas can be supplied to the treated surface  evenly, thereby
protecting the untreated surface of the substrate to be  treated efficiently.
When, for example, the gas supply is cut off during the substrate
treatment, there is a possibility that the substrate to be treated drops to
the surface, and sticks to the surface. Then even when the gas supply is
resumed, the substrate may remain stuck, making it unable to perform the
following process. The substrate to be treated may be damaged, when it
is  forcibly separated. By providing the support pin, however, a gap is
consistently formed  between the substrate to be treated and the placing
surface, thereby solving  such a problem. [Brief Description of the
Drawings]  [0017] 



W: substrate  to be treated (wafer) 

1: substrate  t reatment  appara tus  

2: (substrate) support body 

3: base 

5: upper opening 

6: concave depression 

10: top board 

14: blowout nozzle (concave depression) 

15: rotating shaft  

20: driving means 

23: spraying nozzle 

30: t rea tment  cup 

3 1: discharge opening 

32: multistage cup 

[Description of the  Preferred Embodiments] 

[OO 191 

Hereinafter, preferred embodiments of the  present invention will be 

described with reference to the  drawings. The following embodiments are  

examples of a substrate t rea tment  appara tus  to embody the  present 

invention and the invention is not limited by the embodiments. The 

present invention may be equally applied to other embodiments within the  

spirit a n d  scope of the  appended claims. 

[00201 

Fig. 1 is a sectional view showing a substrate t reatment  apparatus 

according to a n  embodiment of the  invention. 

This substrate  t reatment  appara tus  1 comprises a substrate support 

body (hereinafter, referred to a s  "support body") 2 supporting a variety of 

substrates  to be treated, such a s  a wafer W, and including a blowout nozzle 

14  having a blowout hole to blow out  gas, a driving means 20 to rotate the 

[Fig. 11 Fig 1 is a sectional view showing a substrate treatment  apparatus
according to an embodiment of the present invention. [Fig. 21 Figs. 2A
through 2C show a structure of a top board. Fig. 2A  is a side view, Fig.
2B is an enlarged view of an essential part of a groove  portion of Fig. 2A,
and Fig. 2C is a sectional view of the essential part  taken along the line
IIC-IIC of Fig. 2B. [Fig. 31 Fig. 3 is an enlarged plan view showing a
reverse side of the  top board. [Fig. 41 Fig. 4 is a sectional view showing a
substrate support body of  related art. [Fig. 51 Fig. 5 is a sectional view
showing a substrate support body of  related art. [Reference Numerals]
[0018] 8  W: substrate to be treated (wafer) 1: substrate treatment
apparatus  2: (substrate) support body 3: base 5: upper opening 6:
concave depression  10: top board 14: blowout nozzle (concave
depression)  15: rotating shaft 20: driving means  23: spraying nozzle  30:
treatment cup 31: discharge opening  



support body 2, and a spraying nozzle 23 to drip a treatment liquid to a 

surface of the wafer W. The support body 2 and the spraying nozzle 23 are 

contained in a treatment cup 30. 

The spraying nozzle 23 is connected to a treatment liquid supply 

device 25, disposed outside of the treatment cup 30, by a pipe 24, and 

capable of supplying a predetermined treatment liquid. 

A multistage cup 32 capable of moving up and down for collecting 

the treatment liquid is provided above the treatment cup 30. A discharge 

opening 31 to discharge the used treatment liquid is provided a t  the bottom 

of this treatment cup 30. The discharge opening 31 is connected to a 

drainage treatment apparatus (not shown) by a pipe. 

[00211 

The support body 2 comprises a circular bowl-shaped base 3 and a 

top board 10 generally formed in a disk shape, having a longitudinal cross 

section of an  approximately reverse trapezoidal shape. The top board 10 is 

fitted in an  upper opening 5 of the base 3. An outer peripheral surface of 

the top board 10 and the opening 5 serves a s  a surface on which the wafer 

W is placed. 

An upper edge of the base 3 has a flat surface 4. A substrate 

support pin 8 on which the wafer W is placed and a movement restricting 

pin 9 to prevent horizontal movement of the rotating wafer W are provided 

on the flat surface 4, so as  to come in  contact with an  outer periphery of the 

wafer W. 

By providing the substrate support pin 8, the wafer W can be 

prevented from sticking to the surface and becoming difficult to separate. 

Specifically, when the gas supply is cut off while processing the substrate to 

be treated, for example, there is a possibility that  the substrate (wafer) 

drops to the surface and sticks to the surface. Then even when the gas 

supply is resumed, the substrate may remain stuck, making it  unable to 

perform the following process. The substrate to be treated may be 

32: multistage cup [Description of the Preferred Embodiments]  [0019]
Hereinafter, preferred embodiments of the present invention will be
described with reference to the drawings. The following embodiments are
examples of a substrate treatment apparatus to embody the present
invention and the invention is not limited by the embodiments. The
present invention may be equally applied to other embodiments within the
spirit and scope of the appended claims. [0020] Fig. 1 is a sectional view
showing a substrate treatment apparatus  according to an embodiment of
the invention. This substrate treatment apparatus 1 comprises a substrate
support  body (hereinafter, referred to as "support body") 2 supporting a
variety of  substrates to be treated, such as a wafer W, and including a
blowout nozzle  14 having a blowout hole to blow out gas, a driving means
20 to rotate the 9  support body 2, and a spraying nozzle 23 to drip a
treatment liquid to a  surface of the wafer W. The support body 2 and the
spraying nozzle 23 are  contained in a treatment cup 30. The spraying
nozzle 23 is connected to a treatment liquid supply  device 25, disposed
outside of the treatment cup 30, by a pipe 24, and  capable of supplying a
predetermined treatment liquid. A multistage cup 32 capable of moving up
and down for collecting  the treatment liquid is provided above the
treatment cup 30. A discharge  opening 31 to discharge the used
treatment liquid is provided at the bottom  of this treatment cup 30. The
discharge opening 31 is connected to a  drainage treatment apparatus
(not shown) by a pipe. 



damaged, when i t  is forcibly separated. As a gap is formed between the 

wafer W and the surface by providing the support pin, such a problem can 

be solved. 

Three or more of the support pin 8 and the restriction pin 9 are 

preferably provided to the upper edge of the base 3, approximately a t  equal 

intervals. The substrate support pin 8 and the movement restricting pin 9 

are provided separately here, but may be made as  a single pin, for example, 

an  uneven pin with a support portion that  is shorter in height. 

coo221 

The base 3 is formed with a concave depression 6 having an opening 

of a predetermined size and depth a t  the bottom, and a n  inclined surface 5a 

inclined a t  a predetermined angle, for example, angle 8 within a range of 

lO0to 45" towards the upper opening from the concave depression 6. A 

preferred angle 8 is 12". 

A penetrating hole 7 which penetrates downward is formed a t  a 

center of the concave depression 6. By providing the concave depression 6, 

an  open space of a predetermined size is formed between the concave 

depression 6 and the top board 10, when the top board 10 is fitted to the 

hollow of the upper opening 5. In  the open space, the gas supplied through 

a rotating shaft during the operation of the apparatus is temporarily stored. 

The rotating shaft 15 hereinafter described is inserted and fixed to the 

penetrating hole 7. 

lo0231 

Figs. 2A through 2C show a structure of the top board. Fig. 2A is a 

side view, Fig. 2B is an  enlarged view of an essential part  of a groove 

portion of Fig. 2A, and Fig. 2C is a sectional view of the essential part 

taken along the line IIC-IIC of Fig. 2B. Fig. 3 is an  enlarged plan view 

showing a reverse side of the top board. 

The top board 10 is generally formed in a disk shape having a 

predetermined thickness, and a board having longitudinal cross section of 

[0021] The support body 2 comprises a circular bowl-shaped base 3 and a
top board 10 generally formed in a disk shape, having a longitudinal cross
section of an approximately reverse trapezoidal shape. The top board 10
is  fitted in an upper opening 5 of the base 3. An outer peripheral surface
of  the top board 10 and the opening 5 serves as a surface on which the
wafer  W is placed. An upper edge of the base 3 has a flat surface 4. A
substrate  support pin 8 on which the wafer W is placed and a movement
restricting  pin 9 to prevent horizontal movement of the rotating wafer W
are provided  on the flat surface 4, so as to come in contact with an outer
periphery of the  wafer W. By providing the substrate support pin 8, the
wafer W can be  prevented from sticking to the surface and becoming
difficult to separate.  Specifically, when the gas supply is cut off while
processing the substrate to  be treated, for example, there is a possibility
that the substrate (wafer)  drops to the surface and sticks to the surface.
Then even when the gas  supply is resumed, the substrate may remain
stuck, making it unable to  perform the following process. The substrate to
be treated may be 10  damaged, when it is forcibly separated. As a gap is
formed between the  wafer W and the surface by providing the support
pin, such a problem can  be solved. Three or more of the support pin 8
and the restriction pin 9 are  preferably provided to the upper edge of the
base 3, approximately at equal  intervals. The substrate support pin 8 and
the movement restricting pin 9  are provided separately here, but may be
made as a single pin, for example,  an uneven pin with a support portion
that is shorter in height. 



approximately reverse trapezoidal shape. The reverse trapezoidal shape, 

as  shown in Fig. 2, has a short undersurface 12, a relatively long top 

surface 11, and inclined surfaces 13 joining the undersurface 12 and the top 

surface 11. The short undersurface 12 is fitted to the concave depression 6 

of the base 3, and the top surface 11 is fitted to a position parallel to the 

flat surface 4. 

An area of the undersurface 12 is approximately the same as  the 

upper opening of the concave depression 6 of the base 3. A depression 12' 

to insert and fix an  end of the rotating shaft 15 is formed at a center of the 

undersurface (this portion is a center of the disk-shape top board). The 

depression 12' is a concave depression which does not penetrate the top 

board 10. 

The top surface 11 has a flat surface, and the wafer W is placed so as  

not to come in  contact with the flat surface. Each of the inclined surfaces 

13 is formed to incline a t  a predetermined angle of 0, upward from the 

undersurface 12. This angle is the same as the angle 0 of the 

above-described inclined surface 5a of the base 3. 

[00241 

As shown in enlargement in Figs. 2B and 3, a plurality of concave 

grooves 14 are formed to the inclined surface 13 a t  an  equal angle of 0', 

extending radially from the center point of the top board 10 towards the 

outer periphery. 

As shown in  Fig. 2C, each concave groove 14 has a predetermined 

width W and a predetermined depth H. Its angle 0') width W, and depth H 

are, for example, 0' = lo, W = 0.5 mm and H = 0.4 mm. The number of the 

grooves is 360 a t  this time. The shape and the number of the concave 

groove 14 may be changed, for example, to 0' = 2") W = 1.0 mm, and the 

number of the grooves to 180. 

[00251 

Without changing the number of the grooves, the depth H may be 

[00221 The base 3 is formed with a concave depression 6 having an
opening  of a predetermined size and depth at the bottom, and an inclined
surface 5a  inclined at a predetermined angle, for example, angle 0 within
a range of  10to 45 towards the upper opening from the concave
depression 6. A  preferred angle 0 is 12. A penetrating hole 7 which
penetrates downward is formed at a  center of the concave depression 6.
By providing the concave depression 6,  an open space of a
predetermined size is formed between the concave  depression 6 and the
top board 10, when the top board 10 is fitted to the  hollow of the upper
opening 5. In the open space, the gas supplied through  a rotating shaft
during the operation of the apparatus is temporarily stored.  The rotating
shaft 15 hereinafter described is inserted and fixed to the  penetrating hole
7. [00231 Figs. 2A through 2C show a structure of the top board. Fig. 2A
is a  side view, Fig. 2B is an enlarged view of an essential part of a groove
portion of Fig. 2A, and Fig. 2C is a sectional view of the essential part
taken along the line IICIIC of Fig. 2B. Fig. 3 is an enlarged plan view
showing a reverse side of the top board. The top board 10 is generally
formed in a disk shape having a  predetermined thickness, and a board
having longitudinal cross section of 11  approximately reverse trapezoidal
shape. The reverse trapezoidal shape,  as shown in Fig. 2, has a short
undersurface 12, a relatively long top  surface 11, and inclined surfaces
13 joining the undersurface 12 and the top  surface 11. The short
undersurface 12 is fitted to the concave depression 6  of the base 3, and
the top surface 11 is fitted to a position parallel to the  



changed in every other groove. In  other words, a deep groove HI and a 

shallow groove H2 may be provided alternatively. The deep groove HI, for 

example, may be 0.5 mm deep, and the shallow groove Ha, for example, may 

be 0.3 mm deep. 

Further, the shape of the grooves is not limited to the 

above-described concave-shape, but may be changed into other shapes such 

as rectangular or semicircle, and may be combined with the above-described 

widths, depths, angles and numbers of the grooves. 

By changing the shapes and the number of the grooves like this, a 

blowout nozzle to achieve a desired result on a reverse side of a wafer W 

can be formed. 

[00261 

In  the above-described embodiment, the concave grooves are 

provided a t  the top board 10, but similar grooves may be provided a t  the 

inclined surface 5a of the base 3. The concave grooves may be provided a t  

both the top board 10 and the base 3. In  a case when the concave grooves 

are provided a t  both the top board 10 and the base 3, both grooves are to be 

disposed so as to oppose to each other, or placed alternatively. This 

enables an  increase in  the number of the grooves and an  amount of gas 

blown out from the grooves. 

[00271 

The rotating shaft 15 is a hollow cylinder. A plurality of holes 16 

which spray gas to an  outer peripheral surface of the cylinder are formed a t  

an  end of the cylinder's portion bonded to the top board 10. The rotating 

shaft 15 is inserted through the penetrating hole 7 of the base 3, and the 

shaft's end is inserted into the concave depression 12' a t  a center of the top 

board 10. After being inserted through the penetrating hole 7 and into the 

concave depression 12', the top board 10 and the base 3 are integrally fixed 

to the rotating shaft 15 with a predetermined fixing means. 

The rotating shaft 15 fixed to the base 3 mounts a pulley 21 and the 

flat surface 4. An area of the undersurface 12 is approximately the same
as the  upper opening of the concave depression 6 of the base 3. A
depression 12'  to insert and fix an end of the rotating shaft 15 is formed at
a center of the  undersurface (this portion is a center of the disk-shape top
board). The  depression 12' is a concave depression which does not
penetrate the top  board 10. The top surface 11 has a flat surface, and the
wafer W is placed so as  not to come in contact with the flat surface. Each
of the inclined surfaces  13 is formed to incline at a predetermined angle
of 0, upward from the  undersurface 12. This angle is the same as the
angle 0 of the  above-described inclined surface 5a of the base 3. [0024]
As shown in enlargement in Figs. 2B and 3, a plurality of concave
grooves 14 are formed to the inclined surface 13 at an equal angle of 0',
extending radially from the center point of the top board 10 towards the
outer periphery. As shown in Fig. 2C, each concave groove 14 has a
predetermined  width W and a predetermined depth H. Its angle 0', width
W, and depth H  are, for example, 0' = 1, W=0.5 mm and H= 0.4 mm. The
number of the  grooves is 360 at this time. The shape and the number of
the concave  groove 14 may be changed, for example, to 0' = 2, W = 1.0
mm, and the  number of the grooves to 180. [0025] Without changing the
number of the grooves, the depth H may be 12  changed in every other
groove. In other words, a deep groove HL and a  shallow groove H2 may
be provided alternatively. The deep groove Hi, for  



like under the base 3 and is linked to a driving means 20 such as a motor 

by a power transmission means 22 such as  a belt. The shaft is rotated by 

the power from the driving means 20, and rotates the support body 2 a t  a 

predetermined rotation speed. 

A gas such as compressed air or nitrogen gas, is supplied through 

the rotating shaft 15, and supplied to an  open space through the holes 16 a t  

its end. 

[0028] 

A wafer processing method using the substrate treatment apparatus 

1 will be described below. 

First, by using a transport mechanism, which is not shown, one 

wafer W is placed on the support pin 8 of the support body 2. Next, by 

activating the driving means 20, the support body 2 is rotated via the 

rotating shaft 15 to drip a cleaning liquid onto the upper surface of the 

rotating wafer W from the spraying nozzle 23. The spraying nozzle 23 

sprays the treatment liquid in a reciprocating manner linearly in a radial 

direction of the wafer W, or so as to draw an  arc passing through the center 

of the wafer W, by a transport means which is not shown. This enables 

homogeneous cleaning. The cleaning liquid dripped to the surface of the 

wafer W runs toward the outer periphery on the wafer W by centrifugal 

force, and is blown out from the outer periphery of the wafer W. The wafer 

W tends to move in a lateral direction during its rotation, but this 

movement is prevented by the restricting pin 9. 

[00291 

At the same time as  or before placing the wafer W, compressed gas 

such as  nitrogen gas is supplied in  the concave depression 6 via the hollow 

rotating shaft 15 from a compression tank which is not shown. The gas 

supplied in the concave depression 6 is temporary stored in the open space 

and is blown out to the outer peripheral portion of the reverse side of the 

wafer W, through the plurality of concave grooves 14, in other words, a gas 

example, may be 0.5 mm deep, and the shallow groove H2, for example,
may  be 0.3 mm deep. Further, the shape of the grooves is not limited to
the  above-described concave-shape, but may be changed into other
shapes such  as rectangular or semicircle, and may be combined with the
above-described  widths, depths, angles and numbers of the grooves. By
changing the shapes and the number of the grooves like this, a  blowout
nozzle to achieve a desired result on a reverse side of a wafer W  can be
formed. [00261 In the above-described embodiment, the concave grooves
are  provided at the top board 10, but similar grooves may be provided at
the  inclined surface 5a of the base 3. The concave grooves may be
provided at  both the top board 10 and the base 3. In a case when the
concave grooves  are provided at both the top board 10 and the base 3,
both grooves are to be  disposed so as to oppose to each other, or placed
alternatively. This  enables an increase in the number of the grooves and
an amount of gas  blown out from the grooves. [00271 The rotating shaft
15 is a hollow cylinder. A plurality of holes 16  which spray gas to an outer
peripheral surface of the cylinder are formed at  an end of the cylinder's
portion bonded to the top board 10. The rotating  shaft 15 is inserted
through the penetrating hole 7 of the base 3, and the  shaft's end is
inserted into the concave depression 12' at a center of the top  board 10.
After being inserted through the penetrating hole 7 and into the  concave
depression 12', the top board 10 and the base 3 are integrally fixed  to the
rotating shaft 15 with a predetermined fixing means. The rotating shaft 15
fixed to the base 3 mounts a pulley 21 and the 



blowout nozzle, formed a t  the reverse side of the top board 10. 

Therefore, as the gas is blown out in a direction from the center of 

the wafer W towards the outer periphery, the cleaning liquid is prevented 

from going around to the reverse side of the wafer W, so the untreated 

surface (reverse side) will not be contaminated by the used cleaning liquid. 

[00301 

The support body 2 is disposed in the treatment cup 30, and the 

multistage cup 32 capable of moving up and down is disposed a t  a position 

near the outer periphery of the flat surface 4 of the support body 2, to 

collect the treatment liquid supplied from the spraying nozzle 23. In  

addition, by moving the multistage cup 32 up and down by a driving means, 

which is not shown, depending on the type of the treatment liquid supplied 

from the spraying nozzle 23, the treatment liquid is collected by a collecting 

portion (not shown) connected to each stage of the multistage cup 32 with 

respect to each treatment liquid. The discharge opening 31 discharges 

unnecessary liquid from the treatment cup 30 during maintenance and 

trouble shooting. 

13  like under the base 3 and is linked to a driving means 20 such as a
motor  by a power transmission means 22 such as a belt. The shaft is
rotated by  the power from the driving means 20, and rotates the support
body 2 at a  predetermined rotation speed. A gas such as compressed air
or nitrogen gas, is supplied through  the rotating shaft 15, and supplied to
an open space through the holes 16 at  its end. [0028]  . A wafer
processing method using the substrate treatment apparatus  1 will be
described below. First, by using a transport mechanism, which is not
shown, one  wafer W is placed on the support pin 8 of the support body 2.
Next, by  activating the driving means 20, the support body 2 is rotated via
the  rotating shaft 15 to drip a cleaning liquid onto the upper surface of the
rotating wafer W from the spraying nozzle 23. The spraying nozzle 23
sprays the treatment liquid in a reciprocating manner linearly in a radial
direction of the wafer W, or so as to draw an arc passing through the
center  of the wafer W, by a transport means which is not shown. This
enables  homogeneous cleaning. The cleaning liquid dripped to the
surface of the  wafer W runs toward the outer periphery on the wafer W by
centrifugal  force, and is blown out from the outer periphery of the wafer
W. The wafer  W tends to move in a lateral direction during its rotation, but
this  movement is prevented by the restricting pin 9. [0029] At the same
time as or before placing the wafer W, compressed gas  such as nitrogen
gas is supplied in the concave depression 6 via the hollow  rotating shaft
15 from a compression tank which is not shown. The gas  



[Document] Claims 

[Claim 11 

A substrate  t rea tment  apparatus,  comprising: 

a substrate  support body on which a substrate  to be treated is placed 

for performing surface t rea tment  by dripping a t rea tment  liquid on a 

surface of said substrate  while rotating said substrate  support body, said 

substrate  support body including: 

a circular bowl-shaped base; 

a top board generally formed i n  a disk-shape, having a 

longitudinal cross section of reverse trapezoidal shape, and  fitted to a n  

upper opening of said base; and 

a hollow rotating shaft  provided to said base or said top 

board at its rotating axis; 

a gas blowout nozzle including a plurality of slit-like grooves 

radially extending from said hollow rotating shaft  to  outside being formed 

in  a t  least  one surface selected from a contact surface of said top board and  

a n  upper opening contact surface of said base brought into contact with 

each other by said fitting. 

[Claim 21 

The substrate  t rea tment  appara tus  according to Claim 1, wherein 

said slit-like grooves are  formed with any one of a concave groove, a 

semicircle groove or a square groove, and  have a predetermined width and  

depth. 

[Claim 31 

The substrate  t rea tment  appara tus  according to Claim 2, wherein 

said slit-like grooves are  formed with a first groove and a second groove 

with different widths and depths, and  said first groove and second groove 

are arranged alternatively. 

[Claim 41 

The substrate  t rea tment  appara tus  according to Claim 1, wherein 

supplied in the concave depression 6 is temporary stored in the open
space  and is blown out to the outer peripheral portion of the reverse side
of the  wafer W, through the plurality of concave grooves 14, in other
words, a gas 14  blowout nozzle, formed at the reverse side of the top
board 10. Therefore, as the gas is blown out in a direction from the center
of  the wafer W towards the outer periphery, the cleaning liquid is
prevented  from going around to the reverse side of the wafer W, so the
untreated  surface (reverse side) will not be contaminated by the used
cleaning liquid.  [00301 The support body 2 is disposed in the treatment
cup 30, and the  multistage cup 32 capable of moving up and down is
disposed at a position  near the outer periphery of the flat surface 4 of the
support body 2, to  collect the treatment liquid supplied from the spraying
nozzle 23. In  addition, by moving the multistage cup 32 up and down by a
driving means,  which is not shown, depending on the type of the
treatment liquid supplied  from the spraying nozzle 23, the treatment liquid
is collected by a collecting  portion (not shown) connected to each stage
of the multistage cup 32 with  respect to each treatment liquid. The
discharge opening 31 discharges  unnecessary liquid from the treatment
cup 30 during maintenance and  trouble shooting. 15  [Document] Claims
[Claim 1] A substrate treatment apparatus, comprising: a substrate
support body on which a substrate to be treated is placed  for performing
surface treatment by dripping a treatment liquid on a  surface of said
substrate while rotating said substrate support body, said  



said substrate support body is a substrate support pin of a predetermined 

height raised on a surface of said base on which said substrate to be treated 

is placed. 

substrate support body including: a circular bowl-shaped base; a top
board generally formed in a disk-shape, having a  longitudinal cross
section of reverse trapezoidal shape, and fitted to an  upper opening of
said base; and a hollow rotating shaft provided to said base or said top
board at its rotating axis; a gas blowout nozzle including a plurality of
slit-like grooves  radially extending from said hollow rotating shaft to
outside being formed  in at least one surface selected from a contact
surface of said top board and  an upper opening contact surface of said
base brought into contact with  each other by said fitting. [Claim 2] The
substrate treatment apparatus according to Claim 1, wherein  said slit-like
grooves are formed with any one of a concave groove, a  semicircle
groove or a square groove, and have a predetermined width and  depth.
[Claim 31 The substrate treatment apparatus according to Claim 2,
wherein  said slit-like grooves are formed with a first groove and a second
groove  with different widths and depths, and said first groove and second
groove  are arranged alternatively. [Claim 4] The substrate treatment
apparatus according to Claim 1, wherein 16  said substrate support body
is a substrate support pin of a predetermined  height raised on a surface
of said base on which said substrate to be treated  is placed. 




