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POLISHING APPARATUS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a polishing apparatus for 
polishing a workpiece such as a semiconductor wafer to a 
?at mirror ?nish, and more particularly to a polishing 
apparatus having a liquid leakage monitoring device. 

2. Description of the Related Art 
Recent rapid progress in semiconductor device integra 

tion demands smaller and smaller wiring patterns or inter 
connections and also narrower spaces between interconnec 
tions which connect active areas. One of the processes 
available for forming such interconnections is photolithog 
raphy. Though the photolithographic process can form inter 
connections that are at most 0.5 pm wide, it requires that 
surfaces on which pattern images are to be focused by a 
stepper be as ?at as possible because the depth of focus of 
the optical system is relatively small. 

It is therefore necessary to make the surfaces of semicon 
ductor wafers ?at for photolithography. One customary way 
of ?attening the surfaces of semiconductor wafers is to 
polish them with a polishing apparatus, and such a process 
is called Chemical Mechanical polishing. 

Conventionally, a polishing apparatus has a polishing 
section having a turntable and a top ring which rotate at 
respective individual speeds. Apolishing cloth is attached to 
the upper surface of the turntable. A semiconductor wafer to 
be polished is placed on the polishing cloth and clamped 
between the top ring and the turntable. An abrasive liquid 
containing abrasive grains is supplied onto the polishing 
cloth and retained on the polishing cloth. During operation, 
the top ring exerts a certain pressure on the turntable, and the 
surface of the semiconductor wafer held against the polish 
ing cloth is therefore polished by a combination of chemical 
polishing and mechanical polishing to a ?at mirror ?nish 
while the top ring and the turntable are rotated. 

After, for example, one or more semiconductor wafers 
have been polished, the polishing cloth is processed to 
recover its original polishing capability. Various processes 
have been and are being developed for restoring the polish 
ing cloth, and are collectively called “dressing”. The pol 
ishing cloth is dressed by a dressing tool installed in the 
polishing apparatus in order to enable the polishing appa 
ratus to perform a good polishing function at all times 
without undesired degradation of a polishing performance. 
Some polishing apparatuses incorporate a cleaning sec 

tion for conveying semiconductor wafers and cleaning the 
semiconductor wafers. The cleaning section comprises a 
workpiece conveying robot for taking a semiconductor 
wafer out of a cassette and delivering the semiconductor 
wafer to the polishing section having the turntable and the 
top ring, a cleaning device for cleaning the semiconductor 
wafer which has been polished, and a drying device for 
drying the semiconductor wafer which has been cleaned. 

The polishing apparatus further comprises an abrasive 
liquid supply device which supplies abrasive liquid to the 
polishing section, and a cooling water supply device which 
supplies cooling water to the polishing section and the like. 

The polishing section, the cleaning section, the abrasive 
liquid supply device, and the cooling water supply device 
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2 
are in danger of a liquid leakage due to an unexpected failure 
of some internal devices thereof because they use various 
liquids or hold various liquids therein. Therefore, it is 
desirable that when liquid leakage occurs in the above 
sections and devices i.e. the occurrence, of such leakage 
being a predetermined malfunction such liquid leakage is 
quickly detected and stopped. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a polishing apparatus which can quickly detect a liquid 
leakage and stop it without operator intervention. 

According to one aspect of the present invention, there is 
provided a polishing apparatus for polishing a surface of a 
workpiece comprising: a polishing section for polishing a 
surface of a workpiece; a cleaning section for cleaning the 
workpiece which has been polished; a ?rst liquid leakage 
sensor provided in said polishing section for detecting a 
liquid leakage which occurs in said polishing section; a 
second liquid leakage sensor provided in said cleaning 
section for detecting a liquid leakage which occurs in said 
cleaning section; and a controlling device for stopping the 
supply of liquid to said polishing section or said cleaning 
section in which said liquid leakage occurs when either one 
of said ?rst and second liquid leakage sensors detects said 
liquid leakage. 

According to another aspect of the present invention, 
there is provided a polishing apparatus for polishing a 
surface of a workpiece comprising: a polishing section for 
polishing a surface of a workpiece; a cleaning section for 
cleaning the workpiece which has been polished; an abrasive 
liquid supply device for supplying abrasive liquid to a 
polishing surface in the polishing section; a temperature 
adjusting device for adjusting temperature of liquid which is 
supplied to at least one of the polishing section, the cleaning 
section and the abrasive liquid supply device; a plurality of 
liquid leakage sensors provided respectively in the polishing 
section, the cleaning section, the abrasive liquid supply 
device and the temperature adjusting device for detecting a 
liquid leakage which occurs in the polishing section, the 
cleaning section, the abrasive liquid supply device and the 
temperature adjusting device; a liquid supply stop device for 
stopping the supply of liquid to the polishing section, the 
cleaning section, the abrasive liquid supply device and the 
temperature adjusting device; and a controlling device for 
stopping the supply of liquid to the polishing section, the 
cleaning section, the abrasive liquid supply device, or the 
temperature adjusting device in which the liquid leakage 
occurs when at least one of the liquid leakage sensors detects 
the liquid leakage. 
The above and other objects, features, and advantages of 

the present invention will become apparent from the fol 
lowing description when taken in conjunction with the 
accompanying drawings which illustrate a preferred 
embodiment of the present invention by way of example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a polishing apparatus having a 
liquid leakage monitoring device according to an embodi 
ment of the present invention; 

FIG. 2 is a cross-sectional view showing a polishing 
section of the polishing apparatus; 

FIG. 3 is a schematic view of a liquid supply system in the 
polishing apparatus of FIG. 1; 

FIG. 4 is a cross-sectional view showing lower portions of 
a polishing section and a cleaning section in the polishing 
apparatus; 
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FIG. 5 is a cross-sectional vieW showing a modi?ed 
embodiment of FIG. 4; 

FIG. 6 is a cross-sectional vieW showing an abrasive 
liquid supply device in the polishing apparatus; 

FIG. 7 is a cross-sectional vieW shoWing a cooling Water 
supply device in the polishing apparatus; 

FIG. 8 is a block diagram of controllers of the liquid 
leakage monitoring device according to the present inven 
tion; and 

FIG. 9 is a table illustrative of a control process carried 
out by the liquid leakage monitoring device When liquid 
leakage occurs. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Apolishing apparatus having a liquid leakage monitoring 
device according to an embodiment of the present invention 
Will be described beloW With reference to FIGS. 1 through 
9. 
As shoWn in FIG. 1, a polishing apparatus comprises a 

polishing section 60 for polishing a Workpiece such as a 
semiconductor Wafer, and a cleaning section 80 for cleaning 
the Workpiece Which has been polished in the polishing 
section 60. The polishing section 60 comprises a central 
turntable 63, a polishing unit 67 disposed on one side of the 
turntable 63 and having a top ring 65, a dressing unit 71 
disposed on the other side of the turntable 63 and having a 
dressing tool 69, and a Workpiece transfer device 73 for 
transferring the Workpiece betWeen the top ring 65 and the 
Workpiece transfer device 73. 

The cleaning section 80 comprises a pair of central 
Workpiece conveying robots 81, 83 movable in the direc 
tions indicated by the arroW C, primary and secondary 
cleaning devices 85, 87 and a spinning drier 89 Which are 
arranged in an array on one side of the Workpiece conveying 
robots 81, 83, and tWo Workpiece reversing device 91, 93 
Which are arranged in an array on the other side of the 
Workpiece conveying robots 81, 83. 

FIG. 2 shoWs the polishing section having the turntable 
63, the top ring unit 67 and the dressing unit 71. The top ring 
unit 67 has the top ring 65 for supporting a semiconductor 
Wafer 50 and pressing the semiconductor Wafer 50 against 
the turntable 63. The turntable 63 is rotatable about its own 
ads as indicated by an arroW by a motor (not shoWn) Which 
is coupled to the turntable 63. A polishing cloth 51 consti 
tuting a polishing surface 64 is attached to an upper surface 
of the turntable 63. 

The top ring 65 is coupled to a motor (not shoWn) and also 
to a lifting/loWering cylinder (not shoWn). The top ring 65 is 
vertically movable and rotatable about its oWn aXis as 
indicated by the arroWs by the motor and the lifting/loWering 
cylinder. The top ring 65 can therefore press the semicon 
ductor Wafer 50 against the polishing cloth 51 under a 
desired pressure. The semiconductor Wafer 50 is attached to 
a loWer surface of the top ring 65 under a vacuum or the like. 
A guide ring 66 is mounted on the outer circumferential edge 
of the loWer surface of the top ring 65 for preventing the 
semiconductor Wafer 50 from being disengaged from the top 
ring 65. An abrasive liquid is circulated in abrasive liquid 
circulation pipes 205, 207, and a portion of abrasive liquid 
is WithdraWn from the abrasive liquid circulation pipes 205, 
207 by an abrasive liquid WithdraWal device 52, and then 
supplied through a supply pipe 53 onto the polishing cloth 
51. 

Dressing unit 71 comprises dressing tool 69 Which is 
positioned above the turntable 63 in diametrically opposite 
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4 
relation to the top ring 65. Pure Water as dressing liquid is 
supplied through a supply pipe 54 connected to a pure Water 
supply pipe 209 onto the polishing cloth 51. The dressing 
tool 69 is coupled to a motor (not shoWn) and also to a 
lifting/loWering cylinder (not shoWn). The dressing tool 69 
is vertically movable and rotatable about its oWn aXis as 
indicated by the arroWs by the motor and the lifting/loWering 
cylinder. The dressing tool 69 has a dressing layer 69a 
composed of, for eXample, a diamond grain layer containing 
diamond grains on its loWer surface. 
When a Wafer cassette 95 Which houses a plurality of 

semiconductor Wafers to be polished is set in a position as 
shoWn in FIG. 1, the Workpiece conveying robot 83 takes a 
semiconductor Wafer out of the cassette 95, and transfers the 
semiconductor Wafer to the Workpiece reversing unit 93. 
After the semiconductor Wafer is reversed, i.e., turned 
upside doWn, by the Workpiece reversing unit 93, it is 
received by the Workpiece conveying robot 81, and then 
placed onto the Workpiece transfer device 73 by the Work 
piece conveying robot 81. 

Thereafter, the top ring 65 of the polishing unit 67 is 
angularly displaced as indicated by the dot-and-dash line to 
a position directly above the Workpiece transfer device 73. 
The semiconductor Wafer on the Workpiece transfer device 
73 is lifted to a position near a loWer surface of the top ring 
65, and then attached to the top ring 65 under vacuum 
developed by a vacuum pump or the like (not shoWn). 

Then, the top ring 65 is moved over the turntable 63, and 
presses the semiconductor Wafer against the polishing sur 
face 64 on the turntable 63. While the turntable 63 and the 
top ring 65 are rotated independently of each other, the loWer 
surface of the semiconductor Wafer is polished to a ?at 
mirror ?nish. At this time, abrasive liquid is supplied 
through the supply pipe 53 onto the polishing surface 64. 
After the semiconductor Wafer is polished, the top ring 65 is 
moved back over the Workpiece transfer device 73, and 
transfers the polished semiconductor Wafer onto the Work 
piece transfer device 73. 

The semiconductor Wafer placed on the Workpiece trans 
fer device 73 is then held by the Workpiece conveying robot 
81, and transferred therefrom to the Workpiece reversing unit 
91. The Workpiece reversing unit 91 reverses the semicon 
ductor Wafer. The reversed semiconductor Wafer is trans 
ferred successively to the primary and secondary cleaning 
devices 85 and 87, and the spinning drier 89, Whereby the 
semiconductor Wafer is cleaned by cleaning liquid such as 
pure Water and dried. The spinning drier 89 may have a 
function of cleaning and drying. The cleaned and dried 
semiconductor Wafer is ?nally returned to the cassette 95 by 
the Workpiece conveying robot 83. 

After the semiconductor Wafer is polished, the dressing 
tool 69 of the dressing unit 71 is angularly moved over the 
turntable 63 as indicated by the dot-and-dash-line arroW, and 
then presses the dressing tool 69 against the polishing 
surface 64 for thereby dressing the polishing surface 64. At 
this time, pure Water is supplied as dressing liquid through 
the supply pipe 54 onto the polishing surface 64. 

FIG. 3 shoWs a liquid supply system for supplying liquid 
to the polishing section 60, the cleaning section 80, a cooling 
Water supply device 100, and an abrasive liquid supply 
device 120. 
As shoWn in FIG. 3, cooling Water circulation pipes 201, 

203 from the cooling Water supply device 100, abrasive 
liquid circulation pipes 205, 207 from the abrasive liquid 
supply device 120, and a pure Water supply pipe 209 from 
a pure Water supply facility (not shoWn) are connected to the 
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polishing section 60. Cooling Water supplied from the cool 
ing Water supply device 100 is used to remove heat gener 
ated on the polishing surface 64 of the turntable 63 When the 
semiconductor Wafer is polished by the polishing surface 64, 
for thereby keeping the polishing surface 64 at a constant 
temperature. That is, cooling Water is supplied to a cooling 
Water jacket in the turntable 63 for thereby cooling the 
polishing surface 64 of the turntable 63. Since abrasive 
liquid contains sedimentary or colloidal solid particles, there 
is a possibility that the solid particles are precipitated to clog 
the pipe during stagnation of abrasive liquid. Therefore, 
abrasive liquid is required to be circulated at all times. When 
the semiconductor Wafer is polished, a certain amount of 
abrasive liquid is WithdraWn from the abrasive liquid circu 
lating pipes 205, 207 by the abrasive liquid WithdraWal 
device 52 comprising a valve or a pump, and the WithdraWn 
abrasive liquid is supplied onto the polishing surface 64 on 
the turntable 63. 

A cleaning liquid supply pipe 211 from a cleaning liquid 
supply facility (not shoWn) is connected to the cleaning 
section 80. Pure Water may be used as cleaning liquid. 
Further, acidic cleaning liquid, alkaline cleaning liquid, 
surfactant and organic solvent Which are diluted With pure 
Water may be used as cleaning liquid. Pure Water containing 
dissolved gas such as oZone or carbon dioxide may also be 
used as cleaning liquid. Normally, pure Water, or pure Water 
and one or more chemicals selected from the above 

chemicals, is used as cleaning liquid. Aplurality of pipes for 
supplying cleaning liquid may be provided in accordance 
With kinds of cleaning liquid. Further, in order to obtain the 
desired cleaning effect, a temperature adjusting device for 
adjusting temperature of cleaning liquid may be provided in 
the cleaning section 80. 

The cooling Water supply device 100 is connected through 
a cooling Water supply pipe 213 to a Water supply facility 
(not shoWn). Water supplied from the Water supply facility 
is cooled in the cooling Water supply device 100, and the 
cooled Water is circulated through the cooling Water circu 
lation pipes 201, 203 by the cooling Water supply device 
100. 

The abrasive liquid supply device 120 is connected 
through a pure Water supply pipe 215 to a pure Water supply 
facility. Pure Water supplied from the pure Water supply 
facility is used to dilute abrasive liquid. Cooling Water 
circulation pipes 217, 219 are branched from the pipes 201, 
203 and inserted into the abrasive liquid supply device 120. 
Cooling Water supplied from the cooling Water circulation 
pipes 217, 219 to the abrasive liquid supply device 120 is 
used to keep the abrasive liquid at a constant temperature 
because the abrasive liquid tends to be heated When it is 
stirred in the abrasive liquid supply device 120. 

Shutoff valves V12, V13 and V11 are provided in the 
respective pipes 201, 203 and 209 at their junctions to the 
polishing section 60. A shutoff valve V14 is provided in the 
pipe 211 at its junction to the cleaning section 80. Shutoff 
valves V21, V22 and V23 are provided in the respective 
pipes 215, 217 and 219 at their junctions to the abrasive 
liquid supply device 120. A shutoff valve V31 is provided in 
the pipe 213 at its junction to the cooling Water supply 
device 100. The shutoff valves V11-V31 are controlled for 
opening and closing operations thereof by controllers 
described beloW. 

Each of the polishing section 60, the cleaning section 80, 
the cooling Water supply device 100, and the abrasive liquid 
supply device 120 has a container (not shoWn) in FIG. 3 at 
its bottom for retaining liquid that has leaked from each of 
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6 
the sections and the devices, ie the occurrence of a mal 
function therein. Liquid leakage sensors 131, 133, 135 and 
137 are provided in the respective containers at given 
positions therein. These liquid leakage sensors 131, 133, 135 
and 137 may be mounted on drain pipes (not shoWn) for 
discharging leakage liquid from the containers. 

FIG. 4 shoWs the loWer portions of the polishing section 
60 and the cleaning section 80. As shoWn in FIG. 4, 
containers 111, 112 are provided at the respective bottoms of 
the polishing section 60 and the cleaning section 80. The 
containers 111, 112 are each inclined doWnWardly from 
opposite ends thereof toWard a central portion thereof, and 
have respective reservoir portions 111a, 112a each in the 
form of trough. This structure alloWs leakage liquid to be 
collected at a certain part of each of the containers 111, 112. 
The liquid leakage sensors 131, 133 are disposed in the 
liquid reservoir portions 111a, 112a of the containers 111, 
112, respectively. 

In FIG. 4, a ?oat sensor is used as each a liquid leakage 
sensor. The ?oat sensor detects liquid leakage at the time 
When a certain amount of liquid is stored in the liquid 
reservoir portions 111a, 112a, and the ?oat of the sensor is 
?oated. 
As the liquid leakage sensor, in addition to the ?oat 

sensor, a capacitance type sensor Which detects liquid leak 
age by change of capacitance, a photosensor Which detects 
liquid leakage by change of quantity of re?ected light or 
transmitted light, an a ultrasonic Wave sensor Which detects 
liquid leakage by re?ection distance of an ultrasonic Wave, 
a ribbon sensor Which detects liquid leakage by change of 
current When tWo electrodes embedded in a ribbon-like cloth 
are soaked in liquid, or any other types of sensors may be 
used. Drain pipes 113, 114 are connected to the liquid 
reservoir portions 111a, 112a of the containers 111, 112, 
respectively. 

FIG. 5 is a cross-sectional vieW of an eXample in Which 
tWo sensors are provided as a liquid leakage sensor. As 
shoWn in FIG. 5, a ?rst-stage liquid leakage sensor 134A and 
a second-stage liquid leakage sensor 134B are provided in 
the polishing section 60 and/or the cleaning section 80. The 
?rst-stage liquid leakage sensor 134A is provided in a loWer 
liquid reservoir portion 111c (or 112c), and the second-stage 
liquid leakage sensor 134B is provided in an upper liquid 
reservoir portion 111d (or 112d). In this manner, a small 
amount of liquid leakage is detected by the ?rst-stage sensor 
134A to thereby draW an operator’s attention, and a large 
amount of liquid leakage is detected by the second-stage 
sensor 134B to operate a liquid supply stop mechanism. The 
same effect can be obtained by using tWo or more kinds of 
sensors, for eXample, a combination of the ribbon sensor 
provided at the bottom of the container and the ?oat sensor 
provided in the liquid reservoir portion of the container, or 
a combination of tWo sensors having different sensitivity. 

FIG. 6 is a cross-sectional vieW shoWing the abrasive 
liquid supply device 120. As shoWn in FIG. 6, the abrasive 
liquid supply device 120 comprises a liquid reservoir tank 
121, a miXing tank 122 and a supply tank 123. The abrasive 
liquid supply device 120 has a container 115 at a loWer part 
thereof. The container 115 is inclined doWnWardly from 
opposite ends thereof toWards the central portion thereof, 
and has a liquid reservoir portion 115a at the central portion 
thereof. Aliquid leakage sensor 137 is provided in the liquid 
reservoir portion 115a. The liquid leakage sensor 137 may 
be various kinds of sensors. A drain pipe 116 is connected to 
the liquid reservoir portion 115a of the container 115. 
With the above arrangement, concentrated abrasive liquid 

in the liquid reservoir tank 121 is supplied to the miXing tank 
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122 by a feed pump P1, and the concentrated abrasive liquid 
is diluted in the mixing tank 122 With pure Water supplied 
through the pipe 215. The diluted abrasive liquid is supplied 
to the supply tank 123 by a feed pump P2 and stored in the 
supply tank 123. The abrasive liquid in the supply tank 123 
is circulated through the pipes 205, 207 and the polishing 
section 60 by an abrasive liquid circulating pump P3. The 
pipes 217, 219 for circulating cooling Water are inserted into 
the mixing tank 122 and the supply tank 123 to remove heat 
generated by stirring, for thereby keeping the abrasive liquid 
at a constant temperature. 

FIG. 7 is a cross-sectional vieW shoWing the cooling Water 
supply device 100. As shoWn in FIG. 7, the cooling Water 
supply device 100 comprises a reservoir tank 101 and a 
cooler 102. Water from the Water supply facility is supplied 
to the reservoir tank 101 through the pipe 213. A ?oat valve 
103 is provided in the distal end of the pipe 213. Water 
supplied to the reservoir tank 101 is cooled by a cooling coil 
102a of the cooler 102 to produce cooling Water having a 
loW temperature, and the cooling Water is circulated in the 
pipes 201, 203 by a cooling Water circulating pump P4. A 
relief valve (not shoWn) is provided at a suitable position of 
the pipes 201, 203 to prevent a bad in?uence on the cooling 
Water circulating pump P4 When the shutoff valves V12, V13 
are closed. Therefore, the polishing surface 64 of the turn 
table 63 is cooled and the abrasive liquid in the mixing tank 
122 and the supply tank 123 is cooled by the circulation of 
the cooling Water. Further, the cooling Water supply device 
100 may cool the cleaning liquid to be supplied to the 
cleaning section 80 When necessary. 

The cooling Water supply device 100 has a container 117, 
having a ?at bottom, at a loWer part thereof. The liquid 
leakage sensor 135 is provided in the container 117. The 
liquid leakage sensor 135 may be various kinds of sensors as 
described above. The cooler 102 in the cooling Water supply 
device 100 may be replaced by a heater to thereby construct 
a Warm Water supply device. In such case, Warm Water may 
be supplied to the polishing section 60 and the abrasive 
liquid supply device 120 to Warm the polishing surface 64 of 
the turntable 63 and/or abrasive liquid in the abrasive liquid 
supply device 120. Further, the Warm Water supply device 
may Warm the cleaning liquid to be supplied to the cleaning 
section 80 When necessary. That is, the cooling Water supply 
device 100 in FIG. 7 and the foregoing Warm Water supply 
device constitute a temperature adjusting device for adjust 
ing temperature of liquid supplied to the polishing section 60 
and/or the abrasive liquid supply device 120 and/or the 
cleaning section 80. A plurality of temperature adjusting 
devices may be provided so as to cool or Warm liquids at 
different respective temperatures. 

FIG. 8 is a block diagram of a controlling device in the 
liquid leakage monitoring device according to the present 
invention. As shoWn in FIG. 8, the controlling device 
includes a controller 141 for the polishing section 60, a 
controller 143 for the cleaning section 80, a controller 145 
for the cooling Water supply device 100, and a controller 147 
for the abrasive liquid supply device 120. 

The controller 141 controls the operation of the polishing 
section 60, and also outputs valve opening/closing control 
signals to the shutoff valves V11, V12 and V13 in response 
to a signal from the liquid leakage sensor 131. 

The controller 143 controls the operation of the cleaning 
section 80, and also outputs a valve opening/closing control 
signal to the shutoff valve V14 in response to a signal from 
the liquid leakage sensor 133. 

The controller 145 controls the operation of the cooling 
Water supply device 100, and also outputs a valve opening/ 
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closing control signal to the shutoff valve V31 in response 
to a signal from the liquid leakage sensor 135. 
The controller 147 controls the operation of the abrasive 

liquid supply device 120, and also outputs valve opening/ 
closing control signals to the shutoff valves V21, V22 and 
V23 in response to a signal from the liquid leakage sensor 
137. The controllers 141, 143, 145 and 147 are intercon 
nected by communication lines 149 for transferring various 
data therebetWeen When necessary. 

FIG. 9 shoWs a table illustrative of a control process 
carried out by the liquid leakage monitoring device When a 
liquid leakage occurs. The control process Will be described 
beloW With respect to various liquid leakage locations With 
reference to FIGS. 9, 3 and 8. When a liquid leakage occurs 
in the polishing section 60: 
The liquid leakage sensor 131 detects the liquid leakage, 

and sends a detected signal to the controller 141. The 
controller 141 outputs a control signal to shut off the 
polishing section 60 and also outputs control signals to close 
the shutoff valves V11, V12 and V13. A signal is transferred 
from the controller 141 to the controller 147 to thus shut off 
the abrasive liquid circulation pump P3 among various 
pumps in the abrasive liquid supply device 120. 

Therefore, the supply of the cooling Water, the pure Water, 
and the abrasive liquid to the polishing section 60 is stopped, 
and the polishing section 60 itself is shut off. Consequently, 
the liquid leakage from the polishing section 60 is automati 
cally stopped, and Will not over?oW the container 111 (see 
FIG. 4). 
At this time, the cleaning section 80 continues its opera 

tion. Since the polishing section 60 is shut off, the cleaning 
section 80 Will also be shut off according to another opera 
tion control process after the cleaning section 80 ?nishes the 
cleaning and drying of the semiconductor Wafer Which has 
been transferred from the polishing section 60 prior to the 
liquid leakage. 
The cleaning liquid supply apparatus 100 also continues 

its operation. HoWever, after the polishing section 60 is shut 
off, the cooling Water supplied from the cooling liquid 
supply device 100 is circulated through the abrasive liquid 
supply device 120. When a liquid leakage occurs in the 
cleaning section 80: 
The liquid leakage sensor 133 detects the liquid leakage, 

and sends a detected signal to the controller 143. The 
controller 143 outputs a control signal to shut off the 
cleaning section 80 and also outputs a control signal to close 
the shutoff valve V14. Therefore, the supply of the cleaning 
liquid such as pure Water to the cleaning section 80 is 
stopped, and the cleaning section 80 itself is shut off. 
Consequently, the liquid leakage from the cleaning section 
80 is automatically stopped, and Will not over?oW the 
container 112 (see FIG. 4). 
At this time, the polishing section 60 continues its opera 

tion. Since the cleaning section 80 is shut off, the polishing 
section 60 Will also be shut off according to another opera 
tion control process after the polishing section 60 ?nishes 
the polishing of the semiconductor Wafer Which has been 
transferred from the cleaning section 80 prior to the liquid 
leakage. The cooling Water supply device 100 and the 
abrasive liquid supply device 120 continue their operation. 
When a liquid leakage occurs in the cooling Water supply 
device 100: 
The liquid leakage sensor 135 detects the liquid leakage, 

and sends a detected signal to the controller 145. The 
controller 145 outputs a control signal to shut off the cooling 
Water supply device 100 and also outputs a control signal to 
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close the shutoff valve V31. Therefore, the liquid leakage 
from the cooling Water supply device 100 is automatically 
stopped, and Will not over?ow the container 117 (see FIG. 
7). When a liquid leakage occurs in the abrasive liquid 
supply device 120: 

The liquid leakage sensor 137 detects the liquid leakage, 
and sends a detected signal to the controller 147. The 
controller 147 outputs a control signal to shut off the 
abrasive liquid supply device 120 and also outputs control 
signals to close the shutoff valves V21, V22 and V23. 
When the abrasive liquid supply device 120 is shut off, the 

abrasive liquid circulation pump P3 and other pumps includ 
ing the feed pump P1 and a discharge pump in the abrasive 
liquid supply device 120 are shut off. Therefore, the liquid 
leakage from the abrasive liquid supply device 120 is 
automatically stopped, and Will not over?oW the container 
115 (see FIG. 6). At this time, the cleaning section 80 and the 
cooling Water supply device 100 continue their operation. 
The polishing section 60 is shut off by a signal Which is 
transferred from the controller 147 to the controller 141. The 
signal transferred to the controller 141 may comprise one of 
signals indicative of liquid leakage, stop of the abrasive 
liquid circulation pump, stop of the supply of the abrasive 
liquid detected by a pressure gauge or a How meter provided 
in the pipe for delivering the abrasive liquid, and stop of the 
abrasive liquid supply device. If the semiconductor Wafer is 
polished Without the supply of abrasive liquid, the semicon 
ductor Wafer may be damaged or crushed. This causes a 
great loss because the semiconductor Wafer on Which inte 
grated circuits are being formed is eXpensive. When the 
semiconductor Wafer is crushed, the polishing cloth 51 on 
the turntable 63 is also damaged and thus required to be 
replaced. A long period of time is required to restart pol 
ishing of real semiconductor Wafers because a dressing 
operation and a test operation for con?rming a polishing 
performance using test Wafers must be carried out prior to a 
polishing operation of real semiconductor Wafers. 

In the illustrated embodiment, the abrasive liquid circu 
lation pipes 205, 207 for supplying the abrasive liquid from 
the abrasive liquid supply device 120 to the polishing 
section 60 have no shutoff valves, and the supply of the 
abrasive liquid from the abrasive liquid supply device 120 to 
the polishing section 60 is stopped by shutting off the 
abrasive liquid circulation pump P3 in the abrasive liquid 
supply device 120. The reasons for such an arrangement are 
as folloWs. 

With the abrasive liquid supply device 120 in the illus 
trated embodiment, the abrasive liquid circulation pipes 205, 
207 do not have any relief structures. If shutoff valves Were 
provided in the abrasive liquid circulation pipes 205, 207 
and Were closed, the abrasive liquid circulation pump P3 
Would possibly be adversely affected. If the abrasive liquid 
supply device 120 is of such a structure Which Will not give 
rise to the above problem, then shutoff valves may be 
provided in the abrasive liquid circulation pipes 205, 207 
and operated to be closed, instead of shutting off the abrasive 
liquid circulation pump P3. 

Without shutting off the shutoff valves associated With the 
sections 60, 80 and the devices 100, 120, the supply facilities 
for supplying the cooling Water, the pure Water, and the 
cleaning liquid or the pumps in those facilities may be shut 
off to stop the supply of the cooling Water, the pure Water, 
and the cleaning liquid. 

Consequently, each of the shutoff valves or the supply 
facilities may comprise a liquid supply stop means for 
stopping the supply of liquid to an apparatus. 
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The polishing section 60, the cleaning section 80, the 

cooling Water supply device 100, and the abrasive liquid 
supply device 120 have been described in the illustrated 
embodiment. HoWever, the principles of the present inven 
tion are also applicable to all liquid handling apparatus 
including a Waste liquid treatment apparatus and a chemical 
liquid supply apparatus Which are used in processing a 
Workpiece to be polished or that has been polished, to 
achieve a higher level of safety With respect to the Workpiece 
polishing process. 

In some applications, the cooling Water supply device 100 
supplies cooling Water to a plurality of the polishing sections 
60 and the abrasive liquid supply devices 120 in parallel. In 
such a case, if the cooling Water supply device 100 Were shut 
off immediately upon a liquid leakage caused therein, all the 
polishing sections 60 Would also be shut off, thus possibly 
greatly affecting polishing processes that are being carried 
out simultaneously. In order to avoid such occurrence, alarm 
devices attached to the respective polishing sections 60 may 
be actuated to alarm, instead of immediately shutting off the 
abrasive liquid supply device 120 When a liquid leakage 
occurs in the abrasive liquid supply device 120. 
As is apparent from the above description, according to 

the present invention, since any liquid leakage can be 
quickly detected and automatically stopped Without operator 
intervention, the leaking liquid is retained in the apparatus 
and is not discharged therefrom to the outside, even if the 
operator is not readily available or fails to take any preven 
tive measure. 

Further, according to the present invention, the polishing 
section, the cleaning section, the temperature adjusting 
device and the abrasive liquid supply device can be operated 
in close cooperation With one another against liquid leakage 
in the respective sections and devices. 

Although a certain preferred embodiment of the present 
invention has been shoWn and described in detail, it should 
be understood that various changes and modi?cations may 
be made thereto Without departing from the scope of the 
appended claims. 
What is claimed is: 
1. An apparatus for polishing a surface of a Workpiece, 

said apparatus comprising: 
a polishing section for polishing the surface of the Work 

piece While using a liquid supplied to said polishing 
section from exterior thereof; 

a cleaning section for cleaning the thus polished Work 
piece While using a cleaning liquid supplied to said 
cleaning section from eXterior thereof; 

a ?rst liquid leakage sensor provided in said polishing 
section for detecting an occurrence therein of a liquid 
leakage; 

a second liquid leakage sensor provided in said cleaning 
section for detecting an occurrence therein of a liquid 
leakage; and 

a controller operable, in response to detection of a liquid 
leakage by either said ?rst liquid leakage sensor or said 
second liquid leakage sensor, either to interrupt the 
supply of said liquid to said polishing section or to 
interrupt the supply of said cleaning liquid to said 
cleaning section, respectively. 

2. An apparatus as claimed in claim 1, Wherein said 
controller further is operable, in response to said detection, 
to stop operation of either said polishing section or said 
cleaning section, respectively. 

3. An apparatus as claimed in claim 1, Wherein said 
polishing section and said cleaning section include respec 
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tive containers for receiving respective liquid that leaks 
therein, and said ?rst and second liquid leakage sensors are 
provided in said respective containers. 

4. An apparatus as claimed in claim 1, further comprising 
an abrasive liquid supply device for supplying abrasive 
liquid to a polishing surface in said polishing section, said 
abrasive liquid supply device being supplied With liquid 
from exterior thereof, and a third liquid leakage sensor 
provided in said abrasive liquid supply device for detecting 
an occurrence therein of a liquid leakage, and Wherein said 
controller further is operable, in response to detection of a 
liquid leakage by said third liquid leakage sensor, to inter 
rupt the supply of said liquid to said abrasive liquid supply 
device. 

5. An apparatus as claimed in claim 4, Wherein said 
controller further is operable, in response to said detection of 
said liquid leakage by said third liquid leakage sensor, to 
stop operation of said abrasive liquid supply device. 

6. An apparatus as claimed in claim 5, Wherein said 
controller further is operable, in response to said detection of 
said liquid leakage by said third liquid leakage sensor, to 
stop operation of said polishing section. 

7. An apparatus as claimed in claim 4, Wherein said 
controller further is operable, in response to said detection of 
said liquid leakage by said third liquid leakage sensor, to 
stop operation of said polishing section. 

8. An apparatus as claimed in claim 4, Wherein said 
abrasive liquid supply device includes a container for receiv 
ing liquid that leaks therein, and said third liquid leakage 
sensor is provided in said container. 

9. An apparatus as claimed in claim 4, further comprising 
a temperature adjusting device for adjusting temperature of 
liquid supplied to at least one of said polishing section, said 
cleaning section and said abrasive liquid supply device, said 
ternperature adjusting device being supplied With liquid 
from exterior thereof, and a fourth liquid leakage sensor 
provided in said ternperature adjusting device for detecting 
an occurrence therein of a liquid leakage, and Wherein said 
controller further is operable, in response to detection of a 
liquid leakage by said fourth liquid leakage sensor, to 
interrupt the supply of said liquid to said ternperature 
adjusting device. 

10. An apparatus as claimed in claim 9, Wherein said 
controller further is operable, in response to said detection of 
said liquid leakage by said fourth liquid leakage sensor, to 
stop operation of said ternperature adjusting device. 

11. An apparatus as claimed in claim 9, Wherein said 
ternperature adjusting device includes a container for receiv 
ing liquid that leaks therein, and said fourth liquid leakage 
sensor is provided in said container. 

12. An apparatus as claimed in claim 1, further cornpris 
ing a temperature adjusting device for adjusting temperature 
of liquid supplied to at least one of said polishing section and 
said cleaning section, said ternperature adjusting device 
being supplied With liquid from exterior thereof, and a 
further liquid leakage sensor provided in said ternperature 
adjusting device for detecting an occurrence therein of a 
liquid leakage, and Wherein said controller further is 
operable, in response to detection of a liquid leakage by said 
further liquid leakage sensor, to interrupt the supply of said 
liquid to said ternperature adjusting device. 

13. An apparatus as claimed in claim 12, Wherein said 
controller further is operable, in response to said detection of 
said liquid leakage by said further liquid leakage sensor, to 
stop operation of said ternperature adjusting device. 

14. An apparatus as claimed in claim 12, Wherein said 
ternperature adjusting device includes a container for receiv 
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ing liquid that leaks therein, and said further liquid leakage 
sensor is provided in said container. 

15. An apparatus for polishing a surface of a Workpiece, 
said apparatus comprising: 

a polishing section for polishing the surface of the Work 
piece While using a liquid supplied to said polishing 
section from exterior thereof; 

a cleaning section for cleaning the thus polished Work 
piece While using a cleaning liquid supplied to said 
cleaning section from exterior thereof; 

an abrasive liquid supply device for supplying abrasive 
liquid to a polishing surface in said polishing section, 
said abrasive liquid supply device being supplied With 
liquid from exterior thereof; 

a temperature adjusting device for adjusting temperature 
of liquid supplied to at least one of said polishing 
section, said cleaning section and said abrasive liquid 
supply device, said ternperature adjusting device being 
supplied With liquid from exterior thereof; 

each of said polishing section, said cleaning section, said 
abrasive liquid supply device and said ternperature 
adjusting device having therein a respective liquid 
leakage sensor for detecting therein an occurrence of a 
liquid leakage; 

a liquid supply stop device for stopping supply of liquid 
to said polishing section, said cleaning section, said 
abrasive liquid supply device and said ternperature 
adjusting device; and 

a controller operable, in response to detection of a liquid 
leakage by any of the respective liquid leakage sensors, 
to operate said liquid supply stop device to stop the 
supply of liquid respectively to said polishing section, 
said cleaning section, said abrasive liquid supply 
device or said ternperature adjusting device. 

16. An apparatus as claimed in claim 15, Wherein said 
liquid supply stop device comprises respective shutoff 
valves provided in respective pipes for supplying liquid to 
said polishing section, said cleaning section, said abrasive 
liquid supply device and said ternperature adjusting device. 

17. An apparatus as claimed in claim 15, Wherein said 
liquid supply stop device comprises means for shutting off 
liquid supply facilities for supplying liquid to said polishing 
section, said cleaning section, said abrasive liquid supply 
device and said ternperature adjusting device. 

18. An apparatus as claimed in claim 15, Wherein said 
controller further is operable, in response to detection of a 
liquid leakage by any of said liquid leakage sensors, to stop 
operation respectively of said polishing section, said clean 
ing section, said abrasive liquid supply device or said 
ternperature adjusting device Wherein said liquid leakage is 
detected. 

19. An apparatus as claimed in claim 18, Wherein said 
controller further is operable, in response to detection of a 
liquid leakage in said abrasive liquid supply device by the 
respective said liquid leakage sensor therein, to stop opera 
tion of said polishing section. 

20. A method of operating a polishing apparatus for 
polishing a surface of a Workpiece, Wherein said polishing 
apparatus comprises a polishing section for polishing the 
surface of the Workpiece While using a liquid supplied to 
said polishing section from exterior thereof, a cleaning 
section for cleaning the thus polished Workpiece While using 
a cleaning liquid supplied to said cleaning section from 
exterior thereof, an abrasive liquid supply device for sup 
plying abrasive liquid to a polishing surface in said polishing 
section, said abrasive liquid supply device being supplied 
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With liquid from exterior thereof, a temperature adjusting 
device for adjusting temperature of liquid supplied to at least 
one of said polishing section, said cleaning section and said 
abrasive liquid supply device, said ternperature adjusting 
device being supplied With liquid from exterior thereof, each 
of said polishing section, said cleaning section, said abrasive 
liquid supply device and said ternperature adjusting device 
having therein a respective liquid leakage sensor for detect 
ing therein an occurrence of a liquid leakage, and a liquid 
supply stop device for stopping supply of liquid to said 
polishing section, said cleaning section, said abrasive liquid 
supply device and said ternperature adjusting device, said 
method comprising: 

upon detection of the occurrence of a liquid leakage in 
either said polishing section or said abrasive liquid 
supply device by respective said liquid leakage sensors 
therein, operating said liquid supply stop device to 
interrupt the supply of liquid either to said polishing 
section or to said abrasive liquid supply device Wherein 
said liquid leakage is detected, and stopping polishing 
of a Workpiece in said polishing section; and 

upon detection of the occurrence of a liquid leakage in 
said cleaning section by the respective said liquid 
leakage sensor therein, operating said liquid supply 
stop device to interrupt the supply of liquid to said 
cleaning section, cornpleting polishing of a Workpiece 
being polished in said polishing section at the time of 
detection of said liquid leakage in said cleaning section, 
and prohibiting subsequent starting of polishing of a 
neW Workpiece in said polishing section. 

21. An apparatus for polishing a surface of a workpiece, 
said apparatus comprising: 

a polishing section for polishing the surface of the work 
piece while using an abrasive liquid supplied to said 
polishing section from exterior thereof; 

an abrasive liquid circulation pipe for circulating said 
abrasive liquid therethrough,' and 

a ?rst liquid leakage sensor provided in said polishing 
section for detecting an occurrence therein of a liquid 
leakage. 

22. An apparatus as claimed in claim 21, further com 
prising a controller operable, in response to detection of a 
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liquid leakage by said first liquid leakage sensor; to interrupt 
the circulation of said abrasive liquid. 

23. An apparatus as claimed in claim 21, further com 
prising a cleaning section for cleaning a polished workpiece 
while using a cleaning liquid supplied to said cleaning 
section from exterior thereof. 

24. An apparatus as claimed in claim 23, further com 
prising a second liquid leakage sensor provided in said 
cleaning section for detecting an occurrence therein of a 
liquid leakage. 

25. An apparatus as claimed in claim 24, further com 
prising a controller operable, in response to detection of a 
liquid leakage by said second liquid leakage sensor; to 
interrupt the supply of said cleaning liquid to said cleaning 
section. 

26. An apparatus as claimed in claim 21, further com 
prising a cooling device for cooling said abrasive liquid. 

27. An apparatus for polishing a surface of a workpiece, 
said apparatus comprising: 

a polishing section for polishing the surface of the work 
piece while using an abrasive liquid supplied to said 
polishing section from exterior thereof,‘ 

an abrasive liquid circulation pipe for circulating said 
abrasive liquid therethrough,~ 

a cleaning section for cleaning a polished workpiece 
while using a cleaning liquid supplied to said cleaning 
section from exterior thereof,' and 

at least two liquid leakage sensors provided in said 
polishing section or said cleaning section for detecting 
an occurrence therein of a liquid leakage. 

28. An apparatus as claimed in claim 27, wherein said 
liquid leakage sensors detect dijferent liquid leakage levels 
from each other. 

29. An apparatus as claimed in claim 27, wherein at least 
one of said liquid leakage sensors has a function for 
operating a liquid supply stop mechanism. 

30. An apparatus as claimed in claim 27, wherein at least 
one of said liquid leakage sensors has a function for 
operating an alarm device. 

* * * * * 


