
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2001/0052586 A1 

Tamura et al. 

US 20010052586A1 

(43) Pub. Date: Dec. 20, 2001 

(54) GATE VALVE AND CYLINDER APPARATUS (30) Foreign Application Priority Data 

(75) Inventors; Yazuru Tamura, FujiSaWa_Shi (JP); Apr. 4, 1997 (JP) ............................................. .. 9-86719 
Isamu Kinno, FujisaWa-shi (JP) _ _ _ _ 

Publication Classi?cation 

Correspondence Address: 7 
JACOBSON HOLM AN PLLC ..................................................... .. 1716212134553) 
400 SEVENTH STREET N-W‘ ( ) . . . ............................................................ .. / 

SUITE 600 (57) ABSTRACT 
WASHINGTON, DC 20004 (Us) A gate valve in Which the structure is simpli?ed and inex 

pensive, movement of a valve body is smooth and high in 
speed, a force of inclination moving the valve body is strong, 

(73) Assigneet NOK COI‘POI‘ati0Il and a sealing property of an opening portion can be 
improved. The gate valve has a valve body capable of 

(21) Appl- NO-I 09/934,519 sealing the opening portion; a valve rod to Which the valve 
body is ?xed; a roller rotatably provided on the other end 

(22) Filed: Aug- 23! 2001 portion of the valve rod; a roller receiving member having 
a ?rst holding portion for holding the roller When the valve 

Related U-S- Application Data rod moves the roller straight, an inclined surface for inclin 
_ _ _ _ _ ing the valve rod, and a second holding portion for holding 

(62) Dlvlslon of apphcanon NO‘ 09/514>181> ?led on Feb‘ the roller When the valve rod is inclined up to a predeter 
28, 2000, noW Pat. No. 6,283,445, Which is a division 
of application No. 09/281,269, ?led on Mar. 30, 1999, 
noW Pat. No. 6,045,117, Which is a division of 
application No. 09/055,187, ?led on Apr. 6, 1998, 
noW Pat. No. 5,934,646. 

mined angle; a driving means for moving the roller receiving 
member straight; and stoppers limiting the straight move 
ment of the valve rod at predetermined positions at Which 
the valve body closes the opening portion. This gate valve is 
preferably driven by the cylinder apparatus. 
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GATE VALVE AND CYLINDER APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a gate valve 
capable of opening, closing, and sealing an opening portion 
of a vacuum process chamber used in for example the 
manufacturing process of a semiconductor device. 

[0003] The present invention also relates to a cylinder 
apparatus suitable for driving a gate valve etc., more par 
ticularly relates to a cylinder apparatus suitable for driving 
a gate valve capable of opening, closing, and sealing an 
opening portion of a vacuum process chamber. 

[0004] 2. Description of the Related Art 

[0005] In a dry etching step, sputtering step, epitaxial 
Wafer forming step, etc. in the manufacturing process of a 
semiconductor device, use has been made for example of a 
vacuum process apparatus of a multi-chamber structure 
comprising a plurality of vacuum process chambers con 
nected With each other as shoWn in FIG. 1. 

[0006] In the vacuum process apparatus 101 illustrated in 
FIG. 1, a plurality of vacuum process chambers 105 for 
performing various processing are connected to the outer 
circumference of a transport chamber 102 to and from Which 
a Wafer W is transported. Movement of the Wafer W betWeen 
the transport chamber 102 and each vacuum process cham 
ber 105 is carried out through a gate G. The opening, 
closing, and sealing of the gate G are carried out by a not 
illustrated gate valve. 

[0007] In the illustrated vacuum process apparatus 101, 
the Wafer W is transported into the transport chamber 102 by 
a transport device (not illustrated) through an inlet and outlet 
port 103 of an inlet and outlet path 104 and held by a vacuum 
transport robot 107 provided in the transport chamber 102. 
When the Wafer W is held by the vacuum transport robot 
107, the inlet and outlet port 103 is closed and the interior 
of the transport chamber 102 is evacuated. At this time, the 
gate valves are made to seal the gates G. When the evacu 
ation of the transport chamber 102 is completed, the gate 
valves are driven to open the gates G, and the Wafer W is 
transported to a predetermined vacuum process chamber 105 
by the vacuum transport robot 107. In order to perform 
processing such as dry etching in the vacuum process 
chamber, the gate valves are driven to close the gates G, and 
predetermined processing such as dry etching is carried out 
on the Wafer W. When the predetermined processing of the 
Wafer W is completed, the gate valves are driven to open the 
gates G, and the Wafer W is taken out of the vacuum process 
chamber 105 again by the vacuum transport robot 107 and 
automatically taken to the outside of the vacuum process 
apparatus 101 through the inlet and outlet port 103. 

[0008] As a gate valve capable of opening, closing, and 
sealing the gate G in the vacuum process apparatus 101 as 
described above, for example a gate valve having a cross 
sectional structure shoWn in FIG. 2 and FIG. 3 has been 
knoWn. 

[0009] In FIG. 2, a transport chamber 202 corresponding 
to the transport chamber 102 of FIG. 1 is connected With a 
vacuum process chamber 203 corresponding to the vacuum 
process chamber 105 of FIG. 1 through the gate G. The 
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opening and closing of this gate G are carried out by a gate 
valve 201. The gate valve 201 has a valve body 205 
performing opening, closing, and sealing of the gate G, a 
valve rod 206 to one end portion of Which this valve body 
205 is ?xed, Which is held so that it can move straight, and 
Which can be inclined about a predetermined axis 208, a seal 
belloWs 207 for sealing betWeen the transport chamber 202 
and the valve rod 206, and a not illustrated driving means for 
moving the valve rod 206 straight and inclining it. 

[0010] The gate valve 201 illustrated in FIG. 2 is shoWn 
in a state Where the gate G is opened. In order to close and 
then seal the gate G, as shoWn in FIG. 3, the valve rod 206 
is moved straight and then moved up to a position at Which 
the valve body 205 closes the gate G and the valve rod 206 
is inclined about the axis 208. As a result, the valve body 205 
presses against an 0-ring 204 provided at the outer circum 
ference of the gate G and seals the gate G. 

[0011] In the gate valve 201 having the above structure, it 
is required that the sealing property When sealing the gate G 
by the valve body 205 be good, that there be no sliding part 
generating particles due to friction With the valve body 205 
and the valve rod 207 provided in the transport chamber 202, 
that the movement of the valve body 205 by the not 
illustrated driving means be smooth and possible at a high 
speed, that the force for inclining the valve body 205 for 
crushing the O-ring 204 in order to secure a sufficient seal 
be sufficient, that the structure be simple and inexpensive, 
and so on. 

[0012] In the gate valve 201 having the above structure, 
hoWever, in order to perform the straight movement and 
inclination of the valve rod 207, sufficiently obtain a force 
for inclining the valve body 205, and operate the valve body 
205 smoothly and at a high speed, the structure of the driving 
means for driving the valve rod 207 becomes complex. As 
a result, there are the disadvantages that the number of parts 
becomes large and the gate valve 201 becomes expensive. 

[0013] A cylinder driven by compressed air (hereinafter 
referred to as an air cylinder) is usually used for driving the 
valve rod 206 of the gate valve 201 of the above structure. 
When an air cylinder is used for driving the valve rod 206, 
When the valve rod 206 is inclined so as to press against the 
O-ring 204, a moment Will act upon the air cylinder from the 
valve rod 206 as a reaction force. HoWever, usually, an air 
cylinder is not structured to be able to support a large 
moment applied to a piston rod. An air cylinder not struc 
tured to be able to support a large moment applied to a piston 
rod has the disadvantage that if the moment is repeatedly 
applied to the piston rod, Wear and fatigue are apt to occur 
in constituent parts such as the piston, cylinder, and sealing 
member and there is insufficient durability With respect to 
moment. 

SUMMARY OF THE INVENTION 

[0014] An object of the present invention is to provide a 
gate valve Which is simpli?ed in structure and inexpensive, 
is smooth and high speed in movement of the valve body, a 
strong in the force for inclining the valve body, and is 
improved in the sealing property of the opening portion. 

[0015] Another object of the present invention is to pro 
vide a cylinder apparatus improving the durability With 
respect to the moment acting upon the piston rod. 




























