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DESCRIPTION

WORKPIECE MACHINING DEVICE AND WORKPIECE MACHINING METHOD

TECHNICAL FIELD

[0001]

The present invention relates to a method and an apparatus

that prevent a fracture in a workpiece by detecting that a

workpiece is not properly put in a holding hole of a carrier

prior to processing in processing of a workpiece by which the

workpiece is held in the holding hole of the carrier and both

surfaces of the workpiece are processed at the same time.

BACKGROUND ART

[0002]

In the past, when, for example, a thin plate-like

workpiece such as a silicon wafer is flattened, a double-side

polishing apparatus or a double-side lapping apparatus has been

used. For example, the double-side polishing apparatus has a

disk-shaped carrier with a planet gear at the outer edge thereof

between upper and lower turn tables to which a polishing pad

formed of urethane foam or a nonwoven fabric is attached. By

holding a workpiece in a holding hole of this carrier and

mutually rotating a sun gear and an internal gear which engage

the planet gear, the rotation and orbital motion of the carrier

are generated. By this rotation and orbital motion and the

rotation of the upper and lower turn tables and the sliding

motion of the upper and lower turn tables and the workpiece,

the upper and lower surfaces of the workpiece are polished at

the same time. During polishing, in order to perform polishing

efficiently, polishing slurry is supplied from a plurality of

holes provided in the upper turn table.

[0003]
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The upper turn table is provided with an up-and-down

motion mechanism and, in a position to which the upper turn table

is moved upward, the carrier is disposed and a workpiece is held

by the carrier. There are a case where holding of the workpiece

is performed manually by an operator and a case where holding

of the workpiece is performed by using an automatic handling

apparatus (refer to, for example, Patent Document 1). After the

workpiece is held, the upper turn table is moved downward,

whereby the workpiece and the carrier are interposeed between

the upper and lower turn tables.

In order to control the polishing rate, there are a method

of changing the sliding rate of the workpiece and the upper and

lower turn tables by changing the rotation rates of the upper

and lower turn tables, the sun gear, and the internal gear and

a method of controlling a polishing load.

[0004]

An upper turn table holding section is usually provided

with a measuring instrument that measures the weight of the

upper turn table. For example, when the upper turn table is in

a position to which the upper turn table is moved upward, the

measuring instrument measures the total weight of the upper turn

table. In a position in which the upper turn table is moved fully

downward, since the total weight of the upper turn table is

applied to the workpiece and the carrier, the weight of the upper

turn table measured by the measuring instrument becomes zero.

When the upper turn table is gradually moved upward from the

position in which the upper turn table is moved fully downward,

the weight of the upper turn table applied only to the workpiece

and the carrier starts to be gradually supported by the upper

turn table holding section. That is, by appropriately

controlling the height position of the upper turn table, it is

possible to apply a desired polishing load to the workpiece and

the carrier.
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CITATION LIST

PATENT LITERATURE

[0005]

Patent Document 1: JP-A-2005-243996

Patent Document 2: JP-A-2013-78826

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0006]

If a workpiece is polished in a state in which the

workpiece held by the carrier is not properly put in the holding

hole of the carrier, that is, a state in which abnormal holding

of the workpiece has occurred, the workpiece flies out of the

holding hole and is broken. In this case, instead of merely

causing a breakage of the workpiece which has flown out of the

carrier, there is a high possibility that chain reaction

breakages of the other workpiece and the carrier are also caused.

In addition, the gear, the polishing pad, and the turn table

of the apparatus are sometimes broken.

This undesirably results in a reduction in yields caused

by a breakage of the workpiece, a reduction in productivity

caused by the processing apparatus restoration work, and an

increase in cost caused by the replacement of the broken

apparatus part and polishing pad.

[0007]

As a cause of abnormal holding of a workpiece, there are

a case where the workpiece is not properly inserted into the

holding hole from the beginning and a case where the workpiece

is properly inserted into the holding hole but lies out of the

holding hole due to the rotation of the turn tables, for example,

before the start of polishing. It is believed that such abnormal

holding is caused by a simple operation mistake when holding
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of a workpiece is performed manually by the operator and is

caused by insufficient functioning of the apparatus due to a

breakdown or the like when holding of a workpiece is performed

by using the automatic handling apparatus.

[0008]

The following is believed to be the reason why the

workpiece properly inserted into the holding hole lies out of

the holding hole before the start of polishing.

The water or slurry collected in the holding hole of the

carrier placed on the lower turn table gives buoyancy to the

workpiece and makes the workpiece easily lie out of the holding

hole. More specifically, in common double-side polishing

apparatus and double-side lapping apparatus, one carrier is

often capable of holding one workpiece or a plurality of

workpieces and a plurality of carriers, for example, five

carriers are often provided in the apparatus at regular

intervals, that is, at an interval of 72. When a workpiece is

held by a carrier, a target carrier of the plurality of carriers

is moved to a specific workpiece set position by rotating the

internal gear and the sun gear. The operator manually makes the

carrier disposed in this specific set position hold the

workpiece or the automatic handling apparatus makes the carrier

hold the workpiece. After wafer holding performed by the carrier

in this specific set position is finished, by rotating the

internal gear and the sun gear 72 in the same direction, a

carrier which is immediately next to the above carrier is then

moved to the work set position (this operation is sometimes

called index of carriers). By repeating these holding of a

workpiece and index five times, all of the five carriers are

each made to hold the workpiece. Under the above-described

conditions that allow the workpiece to acquire buoyancy and

easily lie out of the carrier, when the carrier is moved and

rotated as in index, there is a possibility that the workpiece
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lies out of the carrier.

[0009]

In order to detect abnormal holding of a workpiece, manual

verification is sometimes performed by the operator after

making the carrier hold the workpiece, but it is not efficient

to make the operator directly perform such manual verification

because it takes time to do so.

Moreover, a method of judging the occurrence of abnormal

holding of a workpiece if a difference between the height

position of an upper turn table detected by a laser displacement

sensor and a reference position exceeds a threshold value is

known (refer to Patent Document 2). However, this method causes

an increase in cost for introducing the laser displacement

sensor.

[0010]

The present invention has been made in view of the problems

described above, and an object thereof is to provide a

processing apparatus and a processing method that can detect

abnormal holding of a workpiece in a short time with a high degree

of precision at low cost before the workpiece is processed and

prevent breakages of the workpiece and the processing

apparatus.

SOLUTION TO PROBLEM

[0011]

To attain the above-described object, the present

invention provides a workpiece processing apparatus that

processes both surfaces of a workpiece at the same time by

holding the workpiece in a holding hole of a carrier by inserting

the workpiece thereinto, moving an upper turn table downward

to a fixed position, and interposing the carrier holding the

workpiece between the upper turn table and a lower turn table,

the workpiece processing apparatus including a control unit
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that is provided with a storage medium on which a polishing load

measured when the upper turn table is moved downward to the fixed

position in a state in which the workpiece is properly held in

the holding hole of the carrier is recorded in advance,

calculates a difference between a polishing load measured when

the upper turn table is moved downward to the fixed position

in a state in which the workpiece is held in the holding hole

of the carrier and the polishing load recorded on the storage

medium, and judges the occurrence of abnormal holding of the

workpiece if the calculated difference exceeds a threshold

value.

[0012]

With such a processing apparatus, it is possible to detect

abnormal holding of a workpiece in a short time with a high degree

of precision at low cost before the workpiece is processed. This

makes it possible to prevent breakages of the workpiece and the

processing apparatus efficiently and improve productivity.

[0013]

The workpiece processing apparatus may be a double-side

polishing apparatus or a double-side lapping apparatus.

In this case, it is preferable that the control unit is

a control unit that is capable of updating the polishing load

recorded on the storage medium in advance in accordance with

temporal changes in a polishing pad of the double-side polishing

apparatus or a lapping turn table of the double-side lapping

apparatus.

[0014]

With such a control unit, it is possible to prevent an

incorrect judgment of the occurrence of abnormal holding of a

workpiece from being made by a temporal reduction in the

thickness of the polishing pad or the lapping turn table and

prevent breakages of the workpiece and the processing apparatus

for a long period of time.
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[0015]

Moreover, the present invention provides a workpiece

processing method of processing both surfaces of a workpiece

at the same time by holding the workpiece in a holding hole of

a carrier by inserting the workpiece thereinto, moving an upper

turn table downward to a fixed position, and interposing the

carrier holding the workpiece between the upper turn table and

a lower turn table, the workpiece processing method including

steps of : recording in advance a polishing load measured when

the upper turn table is moved downward to the fixed position

in a state in which the workpiece is properly held in the holding

hole of the carrier; calculating a difference between a

polishing load measured when the upper turn table is moved

downward to the fixed position in a state in which the workpiece

is held in the holding hole of the carrier and the recorded

polishing load; and judging the occurrence of abnormal holding

of the workpiece if the calculated difference exceeds a

threshold value and processing the workpiece after performing

holding of the workpiece again and processing the workpiece as

is if the calculated difference does not exceed the threshold

value.

[0016]

With such a processing method, it is possible to detect

abnormal holding of a workpiece in a short time with a high degree

of precision at low cost before the workpiece is processed. This

makes it possible to prevent breakages of the workpiece and the

processing apparatus efficiently and improve productivity.

[0017]

Processing performed on the workpiece may be double-side

polishing or double-side lapping.

In this case, it is preferable to include a step of

updating the polishing load recorded in advance in accordance

with temporal changes in a polishing pad which is used in the
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double-side polishing or a lapping turn table which is used in

the double-side lapping.

[0018]

By doing so, it is possible to prevent an incorrect

judgment of the occurrence of abnormal holding of a workpiece

from being made by a temporal reduction in the thickness of the

polishing pad or the lapping turn table and prevent breakages

of the workpiece and the processing apparatus for a long period

of time.

ADVANTAGEOUS EFFECTS OF INVENTION

[0019]

In the present invention, in processing of a workpiece,

since it is judged that abnormal holding of a workpiece has

occurred if a polishing load measured when an upper turn table

is moved downward to a fixed position in a state in which the

workpiece is held in a holding hole of a carrier shows a

difference greater than or equal to a threshold value from a

polishing load under normal conditions, it is possible to detect

abnormal holding of a workpiece in a short time with a high degree

of precision at low cost before the workpiece is processed. By

holding the workpiece again depending on the detection result,

it is possible to prevent efficiently breakages and breakdowns

of the workpiece and the processing apparatus such as the

carrier and peripheral parts. This makes it possible to prevent

a reduction in yields caused by a breakage of the workpiece,

a reduction in productivity caused by the restoration of the

processing apparatus, and an increase in cost caused by the

replacement of the broken part and polishing pad.

BRIEF DESCRIPTION OF DRAWINGS

[0020]

FIG. 1 is a schematic view depicting a double-side
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polishing apparatus as an example of a processing apparatus of

the present invention;

FIG. 2 is a schematic view depicting a state in which,

in the double-side polishing apparatus of FIG. 1, a carrier by

which a workpiece is properly held is interposeed between upper

and lower turn tables;

FIG. 3 is a schematic view depicting a state in which,

in the double-side polishing apparatus of FIG. 1, a carrier by

which a workpiece is not properly held is interposeed between

the upper and lower turn tables;

FIG. 4 is a schematic view depicting a double-side lapping

apparatus as an example of the processing apparatus of the

present invention;

FIG. 5 is a diagram indicating the results of a polishing

load in Example 1; and

FIG. 6 is a diagram indicating the results of temporal

changes in the polishing load in Example 2.

DESCRIPTION OF EMBODIMENTS

[0021]

Hereinafter, an embodiment of the present invention will

be described, but the present invention is not limited thereto.

The inventors of the present invention conducted a study

to attain the above-described object of efficiently detecting

abnormal holding of a workpiece at low cost. As a result, the

inventors have found that a polishing load which is applied to

a workpiece when abnormal holding of the workpiece has occurred

becomes larger than a polishing load which is applied under

normal conditions and, by evaluating a difference between these

polishing loads, it is possible to detect abnormal holding of

the workpiece in a short time and completed the present

invention.

[0022]
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First, a workpiece processing apparatus of the present

invention will be described. This processing apparatus

processes both surfaces of a workpiece at the same time by

holding, for example, a thin plate-like workpiece such as a

silicon wafer in a holding hole of a carrier by inserting the

workpiece thereinto and interposing the carrier holding the

workpiece between an upper turn table and a lower turn table

by moving the upper turn table to a fixed position, and examples

thereof include a double-side polishing apparatus and a

double-side lapping apparatus. Here, the double-side polishing

apparatus is taken up as an example and will be described with

reference to FIG. 1.

[0023]

As depicted in FIG. 1, a double-side polishing apparatus

1 of the present invention includes an upper turn table 2 and

a lower turn table 3 which are provided so as to face each other

vertically, and, to each of the turn tables 2 and 3, a polishing

pad 4 is attached. At the center between the upper turn table

2 and the lower turn table 3, a sun gear 6 is provided, and,

at the outer edge thereof, an internal gear 7 is provided. In

a carrier 5, a holding hole 8 for holding a workpiece W is formed.

At the time of double-side polishing, the carrier 5 is disposed

between the upper turn table 2 and the lower turn table 3 in

a state in which the carrier 5 holds the workpiece W in the

holding hole 8.

[0024]

Outer teeth of the carrier 5 engage the teeth of the sun

gear 6 and the internal gear 7, and, as a result of the upper

turn table 2 and the lower turn table 3 being rotated by an

unillustrated drive source, the carrier 5 revolves around the

sun gear 6 while rotating on its own axis. At this time, both

surfaces of the workpiece W held in the holding hole 8 of the

carrier 5 are polished at the same time by the upper and lower
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polishing pads 4. At the time of polishing of the workpiece,

polishing slurry is supplied to the polished surfaces of the

workpiece via a plurality of through holes provided in the upper

turn table 2 from an unillustrated nozzle.

[0025]

The upper turn table 2 can move upward and downward by

a servomotor 9 and a servomotor cylinder 10 and the height

position thereof can be controlled accurately. At a lower end

of a shaft of the servomotor cylinder 10 from which the upper

turn table 2 is hung, a load cell 11 which is coupled to the

upper turn table 2 and measures a downward load is provided.

As depicted in FIG. 1, the load which is measured by the load

cell 11 indicates the total weight of the upper turn table 2

when the upper turn table 2 is moved upward and the upper

polishing pad 4 is not in contact with the workpiece W. As

depicted in FIG. 2, when the upper turn table 2 is moved downward

and the upper polishing pad 4 is in contact with the workpiece

W, part of the total weight of the upper turn table 2 is supported

by the workpiece W on the lower turn table 3. This part of the

weight supported by the workpiece W is the polishing load which

is applied to the workpiece W. Therefore, the load which is

measured by the load cell 11 at this time indicates a difference

between the total weight of the upper turn table 2 and the

polishing load which is applied to the workpiece W.

[0026]

As described above, from a difference between the load

which is measured by the load cell 11 and the total weight of

the upper turn table 2, the polishing load which is applied to

the workpiece W can be calculated. It is possible to control

this polishing load by adjusting the height position of the

upper turn table 2. The height position of the upper turn table

2 at which a desired polishing load can be obtained is used as

a fixed position, and, at the time of polishing, the upper turn



12

table 2 is always moved downward to the same fixed position each

time.

The carrier 5 can be made to hold the workpiece W by manual

operation which is performed by an operator, but a robot arm

that transports the workpiece W to the holding hole 8 of the

carrier 5 and inserts the workpiece W into the holding hole 8

may be provided.

[0027]

Furthermore, the double-side polishing apparatus 1 has

a control unit 12 provided with a storage medium 13. On this

storage medium 13, a polishing load (hereinafter sometimes

referred to as a polishing load under normal conditions)

measured when the upper turn table 2 is moved downward to the

fixed position in a state in which the workpiece W is properly

held in the holding hole 8 of the carrier 5 is recorded in advance.

For example, the storage medium 13 may be provided as an

electronic medium connected to the control unit 12 to make it

possible to provide the control unit 12 with the function of

recording the above-described polishing load on the storage

medium 13 and the function of reading the polishing load from

the storage medium 13.

[0028]

The control unit 12 is connected to the load cell 11 and

can receive the load measured by the load cell 11 and calculate

the polishing load from a difference between the load and the

total weight of the upper turn table 2. Moreover, the control

unit 12 has a control program that calculates a difference

between the polishing load measured when the upper turn table

2 is moved downward to the fixed position in a state in which

the workpiece W is held in the holding hole 8 of the carrier

5 and the above-mentioned polishing load under normal

conditions and, if the calculated difference exceeds a

threshold value, judges the occurrence of abnormal holding of
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the workpiece W.

[0029]

Here, judgment of the occurrence of abnormal holding of

the workpiece will be described in more detail.

As depicted in FIG. 3, when abnormal holding of the

workpiece W has occurred, that is, part or the whole of the

workpiece W lies out of the holding hole 8, the height position

of the upper turn table 2 observed when the upper polishing pad

4 makes contact with the workpiece W is higher than the height

position observed under normal conditions. At this time, even

when the upper turn table 2 is moved downward to the fixed

position, the height position of the upper turn table 2 is

actually higher than the fixed position because the workpiece

W lies out of the holding hole. Therefore, clearance d2 (refer

to FIG. 3) between the upper and lower turn tables becomes larger

than clearance d1 (refer to FIG. 2) between the upper and lower

turn tables under normal conditions.

[0030]

Therefore, as described earlier, since the upper turn

table 2 is always moved downward to the same fixed position,

a polishing load which is applied to the workpiece under

abnormal conditions becomes larger than a polishing load which

is applied thereto under normal conditions. Thus, the control

program judges that abnormal holding of the workpiece W has

occurred if a difference between the calculated polishing load

and the polishing load under normal conditions exceeds a

threshold value. Here, the threshold value is not limited to

a particular threshold value and can be determined as

appropriate depending on the type of the processing apparatus,

the sizes of the workpiece and the upper and lower turn tables,

variations in the polishing load which is measured when abnormal

holding of a workpiece has occurred, and so forth. The

variations in the polishing load here are caused by a difference
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in the state of abnormal holding, such as the extent to which

the workpiece lies out of the holding hole, the number of

workpieces in which abnormal holding has occurred, or the

direction in which the workpiece lies out of the holding hole

with respect to the holding hole.

[0031]

With such a processing apparatus of the present invention,

it is possible to detect abnormal holding of the workpiece W

with a high degree of precision in a short time before the

workpiece W is processed. This makes it possible to prevent

breakages of the workpiece and the processing apparatus

efficiently and improve productivity. Moreover, since it is

necessary only to provide a control unit and there is no need

to introduce a new measuring instrument such as a laser

displacement sensor, it is possible to control an increase in

cost.

[0032]

The thickness of the polishing pad 4 used in the

double-side polishing apparatus 1 is gradually reduced by

wearing out during polishing and regular dressing. Moreover,

the thickness of the carrier is also gently reduced in

accordance with the length of time the carrier is used.

Therefore, the clearance between the upper and lower turn tables

observed when the upper turn table 2 is moved downward to the

above-described fixed position when the workpiece is held

properly is gradually increased in accordance with a reduction

in the thickness of the polishing pad 4 and the carrier 5. Since

this increase in the clearance reduces the polishing load which

is applied to the workpiece W, the polishing load under normal

conditions decreases with time.

[0033]

Thus, it is preferable that the control unit 12 has the

function of updating the polishing load under normal conditions,
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the polishing load recorded on the storage medium 13 in advance,

in accordance with temporal changes in the polishing pad 4 of

the double-side polishing apparatus 1. When the processing

apparatus of the present invention is a double-side lapping

apparatus which will be described later, the polishing load

under normal conditions is updated in accordance with temporal

changes in a lapping turn table of the double-side lapping

apparatus. The temporal changes here are changes in thickness,

for example, as described above.

As for the polishing load under normal conditions which

is to be updated, how the polishing load under normal conditions

changes in accordance with temporal changes in the polishing

pad 4 is recorded on the storage medium 13, and the polishing

load under normal conditions can be updated based on the

recorded changes in the polishing load. Alternatively, the

polishing load under normal conditions may be updated to the

average value of the polishing loads in the most recently

performed several operations of processing of the workpiece.

This function of updating the polishing load under normal

conditions by the control unit 12 can be automated.

The polishing load under normal conditions may be updated

in accordance with temporal changes in the carrier 5 in addition

to the above-described temporal changes in the polishing pad

4.

[0034]

By doing so, it becomes possible to deal with temporal

variations in the polishing load under normal conditions. The

rate of reduction in the thickness of the polishing pad 4 is

very low, and, by automatically updating the polishing load

under normal conditions, it is possible to detect an abnormal

condition with a higher degree of precision without impairing

reliability even when temporal changes occur in the polishing

pad or the lapping turn table.
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[0035]

In the above description, explanations have been given

by taking up the double-side polishing apparatus as an example

of the processing apparatus of the present invention, but the

present invention can also be applied to a double-side lapping

apparatus and it is possible to obtain the same effects as those

described above.

In FIG. 4, a double-side lapping apparatus of the present

invention is depicted. As depicted in FIG. 4, a double-side

lapping apparatus 21 includes upper and lower turn tables 22

and 23 (lapping turn tables) provided so as to face each other

vertically. The lower turn table 23 has a sun gear 25 at the

center on the top surface thereof, and a ring-shaped internal

gear 26 is provided at the outer edge thereof. Moreover, on the

outer periphery of a carrier 24 which holds a workpiece W, a

gear section engaging the sun gear 25 and the internal gear 26

is formed, and they form a gear structure as a whole.

[0036]

The carrier 24 is provided with a plurality of holding

holes 27. A workpiece W to be lapped is held by being inserted

into this holding hole 27. The carrier 24 is interposeed between

the upper and lower turn tables 22 and 23 and produces planetary

gear motion, that is, revolves and rotates on its axis as a result

of the rotation of the lower turn table 23. At this time, slurry

is supplied to the workpiece W and between the upper and lower

turn tables 22 and 23 via through holes 29 provided in the upper

turn table 22 from a nozzle and both surfaces of the workpiece

W are lapped.

[0037]

In the same way the case with the description of the

above-described double-side polishing apparatus, there are

provided a load cell 28 above the upper turn table 22, the load

cell 28 measuring a load in the direction of the upper turn table
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22, and a control unit 12 connected to this load cell 28.

Incidentally, though not depicted in FIG. 4, the load cell 28

and the upper turn table 22 are coupled to each other. It is

possible to calculate a polishing (lapping) load which is

applied to the workpiece W from the load measured by the load

cell 28. Moreover, it is possible to calculate, by the control

unit 12, a difference between a polishing load measured when

the upper turn table 22 is moved downward to a fixed position

in a state in which the workpiece W is held in the holding hole

27 of the carrier 24 and a polishing load under normal conditions

which is recorded on a storage medium 13 and judge the occurrence

of abnormal holding of the workpiece W if the calculated

difference exceeds a threshold value.

[0038]

Next, a workpiece processing method of the present

invention will be described. Here, a case where double-side

polishing is performed on a workpiece by using the double-side

polishing apparatus 1 of the present invention depicted in FIG.

1 will be described as an example.

As is the case with the description of the above-described

double-side polishing apparatus, a polishing load (a polishing

load under normal conditions) measured when the upper turn table

2 is moved downward to the fixed position in a state in which

a workpiece W is properly held in the holding hole 8 of the

carrier 5 is recorded in advance.

Then, a workpiece W to be polished is inserted into the

holding hole 8 of the carrier 5 manually by the operator or by

a robot arm and held therein, the upper turn table 2 is moved

downward to the fixed position, and the carrier 5 holding the

workpiece W is interposeed between the upper turn table 2 and

the lower turn table 3.

[0039]

In this state, a polishing load which is applied to the
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workpiece W is calculated from the load measured by the load

cell 11 and a difference between the calculated polishing load

and the recorded polishing load under normal conditions is

calculated. If the calculated difference does not exceed the

threshold value, the workpiece W is polished as is; if the

calculated difference exceeds the threshold value, it is judged

that abnormal holding of the workpiece W has occurred and

holding of the workpiece W is performed again.

After holding of the workpiece W is performed again, it

is checked whether or not the workpiece is properly held. This

check may be conducted by making a judgment again as to whether

the difference between the polishing loads calculated in the

above-described manner does not exceed the threshold value or,

when, in particular, the number of workpieces whose holding was

performed again is small, a check may be conducted by the

operator.

[0040]

Then, by rotating the upper turn table 2 and the lower

turn table 3 while supplying polishing slurry to the polished

surfaces of the workpiece, both surfaces of the workpiece W are

polished at the same time by the upper and lower polishing pads

4.

[0041]

With such a processing method of the present invention,

it is possible to detect abnormal holding of a workpiece in a

short time with a high degree of precision at low cost before

the workpiece is processed. This makes it possible to prevent

breakages of the workpiece and the processing apparatus

efficiently and improve productivity.

[0042]

As is the case with the description of the above-described

double-side polishing apparatus, it is preferable to update the

polishing load recorded in advance in accordance with temporal
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changes in the polishing pad (the lapping turn table in the case

of double-side lapping) which is used in double-side polishing.

By doing so, it is possible to prevent an incorrect

judgment of the occurrence of abnormal holding of a workpiece

from being made by a temporal reduction in the thickness of the

polishing pad or the lapping turn table and prevent breakages

of the workpiece and the processing apparatus for a long period

of time.

[Examples]

[0043]

Hereinafter, the present invention will be described more

specifically with Examples of the present invention and

Comparative Example, but the present invention is not limited

by these examples.

[0044]

(Example 1)

By using the workpiece processing apparatus (the

double-side polishing apparatus) of the present invention

depicted in FIG. 1, double-side polishing of a silicon wafer

with a diameter of 300 mm was performed in accordance with the

workpiece processing method of the present invention.

Incidentally, it is assumed that the double-side polishing

apparatus includes a total of five carriers, each having one

holding hole.

[0045]

First, a polishing load under normal conditions was

measured and recorded on the storage medium. The recorded

polishing load under normal conditions was the average value

of the polishing loads obtained by the measurement performed

more than once.

Next, in order to determine a threshold value, abnormal

holding of a wafer was intentionally caused and a polishing load

at this time was measured. Specifically, variations in the
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polishing load were measured by changing the state of abnormal

holding of the wafer, such as displacing the wafer to a small

extent, displacing the wafer to a large extent, displacing the

wafer to the sun gear side, displacing the wafer to the internal

gear side, displacing the wafer leftward (in a CW direction)

with respect to the center of rotation of the turn table,

displacing the wafer rightward (in a CCW direction) with respect

to the center of rotation of the turn table, displacing one wafer,

and displacing two wafers.

[0046]

The results of the measured polishing loads are indicated

in FIG. 5. FIG. 5 indicates the polishing load distributions

under normal conditions and under abnormal conditions, and a

polishing load distribution B under normal conditions is not

included in a polishing load distribution A under abnormal

conditions and explicitly indicates low values.

Based on a difference (P in FIG. 5) between the two

polishing loads, a threshold value ( in FIG. 5) was determined.

[0047]

Then, each of a total of five wafers was held by a

corresponding one of the five carriers and the upper turn table

was moved downward to the fixed position. A polishing load at

this time was measured, and a difference between this polishing

load and the above-described recorded polishing load under

normal conditions was calculated. A case where the calculated

difference exceeded the above-described determined threshold

value was judged to be abnormal holding, holding of the wafer

was performed again, and polishing was performed. When such

polishing of the wafer was repeatedly performed and the

precision of judgment of abnormal holding was evaluated,

abnormal holding could be judged correctly with a probability

of 100%. Thus, no breakage of the wafer occurred.

Since this abnormal holding judgment processing could be
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performed in a remarkably short time, productivity could be

improved as compared to the existing verification method

manually performed by the operator.

[0048]

(Example 2)

Double-side polishing of a silicon wafer was performed

in the same manner as in Example 1 except that the polishing

load under normal conditions was updated in accordance with

temporal changes in the polishing pad.

In FIG. 6, the results of the polishing loads under normal

conditions and under abnormal conditions, the polishing loads

transitioning with the length of time the polishing pad is used,

are indicated. As indicated in FIG. 6, it is clear that the

polishing loads under normal conditions and under abnormal

conditions are reduced, exhibiting almost the same slope, with

the length of time the polishing pad is used. The reason is as

follows: while the fixed position of the upper turn table is

set so as to be the same position at all times, the thickness

of the polishing pad is reduced with the length of time the

polishing pad is used.

[0049]

As described above, since the polishing loads under

normal conditions and under abnormal conditions are reduced,

exhibiting almost the same slope, there was no need to change

the threshold value.

While double-side polishing of the wafer was repeated,

the polishing load under normal conditions was updated in the

following manner. Update was performed by using the polishing

load measured when the wafer was properly held as the polishing

load under normal conditions every time polishing was finished.

That is, the polishing load under normal conditions which was

referred to at the time of judgment of abnormal holding was set

so as to be the polishing load under normal conditions which
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was updated at the time of the last polishing.

[0050]

By updating the polishing load under normal conditions

as described above, it was possible to avoid an incorrect

judgment of the occurrence of abnormal holding of the wafer from

being made by temporal changes in the polishing pad.

[0051]

It is to be understood that the present invention is not

limited in any way by the embodiment thereof described above.

The above embodiment is merely an example, and anything that

has substantially the same structure as the technical idea

recited in the claims of the present invention and that offers

similar workings and benefits falls within the technical scope

of the present invention.
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CLAIMS

1. A workpiece processing apparatus that processes both

surfaces of a workpiece at a same time by holding the workpiece

in a holding hole of a carrier by inserting the workpiece

thereinto, moving an upper turn table downward to a fixed

position, and interposing the carrier holding the workpiece

between the upper turn table and a lower turn table, the

workpiece processing apparatus comprising:

a control unit that is provided with a storage medium on

which a polishing load measured when the upper turn table is

moved downward to the fixed position in a state in which the

workpiece is properly held in the holding hole of the carrier

is recorded in advance, calculates a difference between a

polishing load measured when the upper turn table is moved

downward to the fixed position in a state in which the workpiece

is held in the holding hole of the carrier and the polishing

load recorded on the storage medium, and judges an occurrence

of abnormal holding of the workpiece if the calculated

difference exceeds a threshold value.

2. The workpiece processing apparatus according to claim 1,

wherein

the workpiece processing apparatus is a double-side

polishing apparatus or a double-side lapping apparatus.

3. The workpiece processing apparatus according to claim 2,

wherein

the control unit is capable of updating the polishing load

recorded on the storage medium in advance in accordance with

temporal changes in a polishing pad of the double-side polishing

apparatus or a lapping turn table of the double-side lapping

apparatus.
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4. A workpiece processing method of processing both surfaces

of a workpiece at a same time by holding the workpiece in a

holding hole of a carrier by inserting the workpiece thereinto,

moving an upper turn table downward to a fixed position, and

interposing the carrier holding the workpiece between the upper

turn table and a lower turn table, the workpiece processing

method comprising steps of:

recording in advance a polishing load measured when the

upper turn table is moved downward to the fixed position in a

state in which the workpiece is properly held in the holding

hole of the carrier;

calculating a difference between a polishing load

measured when the upper turn table is moved downward to the fixed

position in a state in which the workpiece is held in the holding

hole of the carrier and the recorded polishing load; and

judging an occurrence of abnormal holding of the

workpiece if the calculated difference exceeds a threshold

value and processing the workpiece after performing holding of

the workpiece again and processing the workpiece as is if the

calculated difference does not exceed the threshold value.

5. The workpiece processing method according to claim 4,

wherein

processing performed on the workpiece is double-side

polishing or double-side lapping.

6. The workpiece processing method according to claim 5,

comprising a step of:

updating the polishing load recorded in advance in

accordance with temporal changes in a polishing pad which is

used in the double-side polishing or a lapping turn table which

is used in the double-side lapping.


