
PROCESSING APPARATUS AND PROCESSING METHOD 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a processing 

apparatus and a processing method for processing a 

workpiece such as a semiconductor wafer. 

Description of the Related Art 

For example, a processing apparatus such as a laser 

processing apparatus for performing laser processing to a 

workpiece includes a processing unit for processing the 

workpiece, a transfer unit for transferring the workpiece 

to the processing unit, an alignment unit for making the 

alignment between the workpiece and the processing unit, 

a cleaning unit for cleaning the workpiece, and a coating 

unit for coating the workpiece with a protective film. 

Thusly, the processing apparatus includes a plurality of 

units, wherein each unit is composed of a plurality of 

parts. Each unit is deteriorated with the use or aging of 

the processing apparatus. Accordingly, many processing 

apparatus makers recommend a periodical inspection for 

each unit, for example. 

SUMMARY OF THE INVENTION 
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However, there is a problem such that a large 

amount of man-hours is required in periodically 

inspecting each unit about many items. Further, although 

each unit is not abnormal in the present periodical 

inspection, there is a possibility that each unit may be 

troubled or broken before the next periodical inspection. 

Further, whether or not a periodical inspection is 

performed is left to a user. Accordingly, there is a case 

that a user not performing a periodical inspection may 

notice a deterioration in each unit only after each unit 

has been troubled or broken. From this point of view, 

there has been desired a processing apparatus and a 

processing method which can recognize the condition of 

each unit without the need for performing a periodical 

inspection. 

It is therefore an object of the present invention 

to provide a processing apparatus and a processing method 

which can simply recognize the condition of each unit of 

the processing apparatus. 

In accordance with an aspect of the present 

invention, there is provided a processing apparatus 

including processing means for processing a workpiece, 

alignment means having an imaging camera for performing 

alignment to the workpiece to be processed by the 
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processing means, and control means for controlling the 

processing means and the alignment means. The control 

means includes a reference program storing section 

previously storing a reference program for use in 

processing a predetermined workpiece, a reference result 

recording section for rating the result of alignment 

performed to the predetermined workpiece by the alignment 

means according to the reference program and then 

recording a resultant rating point as an alignment 

reference result when the alignment means is not abnormal, 

and also for rating the result of processing performed to 

the predetermined workpiece by the processing means 

according to the reference program and then recording a 

resultant rating point as a processing reference result 

when the processing means is not abnormal, and an actual 

result calculating section for rating the result of 

alignment performed to substantially the same workpiece 

as the predetermined workpiece by the alignment means 

according to the reference program and also rating the 

result of processing performed to substantially the same 

workpiece as the predetermined workpiece by the 

processing means according to the reference program. 

Preferably, the control means further includes an 

abnormality determining section for determining that the 
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alignment means is abnormal when the result of alignment 

rated by the actual result calculating section is lower 

by predetermined points than the alignment reference 

result and also determining that the processing means is 

abnormal when the result of processing rated by the 

actual result calculating section is lower by 

predetermined points than the processing reference result. 

In accordance with another aspect of the present 

invention, there is provided a processing method for 

processing a workpiece by using a processing apparatus 

including processing means for processing the workpiece, 

alignment means having an imaging camera for performing 

alignment to the workpiece to be processed by the 

processing means, and control means for controlling the 

processing means and the alignment means. The processing 

method includes a predetermined workpiece preparing step 

of preparing a predetermined workpiece, a reference 

program storing step of storing a reference program for 

processing the predetermined workpiece by using the 

processing apparatus, a reference result recording step 

of rating the result of alignment performed to the 

predetermined workpiece by the alignment means according 

to the reference program and then recording a resultant 

rating point as an alignment reference result when the 
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alignment means is not abnormal, and also of rating the 

result of processing performed to the predetermined 

workpiece by the processing means according to the 

reference program and then recording a resultant rating 

point as a processing reference result when the 

processing means is not abnormal, a workpiece processing 

step of performing alignment to substantially the same 

workpiece as the predetermined workpiece according to the 

reference program by using the alignment means and 

performing processing to substantially the same workpiece 

as the predetermined workpiece according to the reference 

program by using the processing means, after performing 

the predetermined workpiece preparing step, the reference 

program storing step, and the reference result recording 

step, and an actual result calculating step of rating the 

result of alignment performed to substantially the same 

workpiece as the predetermined workpiece in the workpiece 

processing step and also rating the result of processing 

performed to substantially the same workpiece as the 

predetermined workpiece in the workpiece processing step. 

Preferably, the processing method further includes 

an alignment means abnormality determining step of 

determining that the alignment means is abnormal when the 

result of alignment rated in the actual result 
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calculating step is lower by predetermined points than 

the alignment reference result, and a processing means 

abnormality determining step of determining that the 

processing means is abnormal when the result of 

processing rated in the actual result calculating step is 

lower by predetermined points than the processing 

reference result. 

According to the present invention, the actual 

result calculating section operates to rate the result of 

alignment performed to substantially the same workpiece 

as the predetermined workpiece according to the reference 

program and also to rate the result of processing 

performed to substantially the same workpiece as the 

predetermined workpiece according to the reference 

program. Accordingly, the condition of the alignment 

means and the condition of the processing means can be 

quantitatively recognized. 

The alignment reference result and the processing 

reference result recorded in the reference result 

recording section are compared with the alignment result 

and the processing result calculated in the actual result 

calculating section, respectively. Accordingly, the user 

can notice a deterioration in the alignment means and the 

processing means before the alignment means and the 
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processing means are troubled or broken. Accordingly, the 

trouble or break of the alignment means and the 

processing means can be prevented by suitably performing 

the maintenance therefor. As a result, the necessity of a 

periodical inspection for the processing apparatus can be 

eliminated to thereby reduce the amount of man-hours. 

The result of processing performed to the 

predetermined workpiece according to the reference 

program is rated as points, so that the condition of the 

alignment means and the condition of the processing means 

can be recognized during the actual operation of the 

processing apparatus. 

In the case that the control means further includes 

the abnormality determining section mentioned above, any 

abnormality is determined by the control means in the 

processing apparatus. That is, the user is not required 

to determine any abnormality in the processing apparatus. 

The abnormality can be determined without depending upon 

the skill level of the user, so that the maintenance or 

parts replacement can be performed with suitable timing. 

The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a study of 
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the following description and appended claims with 

reference to the attached drawings showing a preferred 

embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a laser processing 

apparatus including control means according to the 

present invention; 

FIG. 2 is a perspective view of a frame unit; 

FIG. 3 is a schematic diagram showing a condition 

that each unit included in the same laser processing 

apparatus is rated on different dates; and 

FIG. 4 is a schematic diagram showing a condition 

that each unit included in different laser processing 

apparatuses is rated on the same date. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention 

will now be described in detail with reference to the 

drawings. Referring to FIG. 1, there is shown a 

perspective view of a laser processing apparatus as an 

example of the processing apparatus including control 

means according to the present invention. A laser 

processing apparatus 2 includes an operation panel 4 for 
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allowing an operator to input instructions such as 

processing conditions to the laser processing apparatus 2. 

The operation panel 4 is provided at a front end portion 

of the laser processing apparatus 2. The laser processing 

apparatus 2 includes display means 6 such as cathode-ray 

tube (CRT) for displaying a guide screen to the operator 

or an image obtained by an imaging unit (imaging means) 

to be hereinafter described. The display means 6 is 

provided at an upper portion of the laser processing 

apparatus 2. 

Referring to FIG. 2, a semiconductor wafer 11 as a 

workpiece is shown. The semiconductor wafer 11 will be 

hereinafter referred to also simply as the wafer 11. A 

plurality of crossing division lines (streets) 13 are 

formed on the front side of the wafer 11 to thereby 

define a plurality of separate regions where a plurality 

of devices 15 are individually formed. The back side of 

the wafer 11 is attached to a dicing tape T as an 

adhesive tape at its central portion. The peripheral 

portion of the dicing tape T is attached to an annular 

frame F. Accordingly, the wafer 11 is supported through 

the dicing tape T to the annular frame F, thereby forming 

a frame unit 17. Thus, the wafer 11 is handled in the 

form of the frame unit 17. A plurality of (e.g., 25) such 
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frame units 17 are stored in a wafer cassette 8 shown in 

FIG. 1. The wafer cassette 8 is adapted to be placed on a 

vertically movable cassette elevator 9 shown in FIG. 1. 

The cassette elevator 9 is provided at a front portion of 

the laser processing apparatus 2. 

The laser processing apparatus 2 includes a 

handling unit (handling means) 10 for taking one of the 

plural frame units 17 (the plural wafers 11) out of the 

wafer cassette 8 before laser processing and returning 

the frame unit 17 (the wafer 11) into the wafer cassette 

8 after laser processing. The handling unit 10 is movably 

provided on the rear side of the wafer cassette 8 placed 

on the cassette elevator 9. A temporary setting area 12 

is defined between the wafer cassette 8 and the handling 

unit 10. The temporary setting area 12 is an area where 

the frame unit 17 is temporarily set. In the temporary 

setting area 12, a positioning unit (positioning means) 

14 is provided to set the frame unit 17 in a given 

position. The positioning unit 14 is configured by a pair 

of parallel bars movable toward and away from each other. 

Reference numeral 30 denotes a coating and cleaning 

apparatus including a protective film coating unit and a 

cleaning unit. The coating unit functions to coat the 

front side of the wafer 11 with a protective film before 
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laser processing. The cleaning unit functions to clean 

the wafer 11 after laser processing and thereby remove 

the protective film. A first transfer unit (first 

transfer means) 16 is provided in the vicinity of the 

temporary setting area 12. The first transfer unit 16 has 

a swing arm for holding the annular frame F of the frame 

unit 17 under suction and transferring the frame unit 17 

(the wafer 11). The swing arm is rotatable about a 

vertical axis. 

The frame unit 17 is transferred from the temporary 

setting area 12 to the coating and cleaning apparatus 30 

by operating the first transfer unit 16 before laser 

processing. In the coating and cleaning apparatus 30, a 

protective film is formed on the front side (work 

surface) of the wafer 11, so as to protect the devices 15. 

After forming the protective film on the front side of 

the wafer 11, the frame unit 17 is transferred from the 

coating and cleaning apparatus 30 to a chuck table 18 by 

operating the first transfer unit 16. The chuck table 18 

is provided on the front side of the coating and cleaning 

apparatus 30 at a home position shown in FIG. 1. The 

wafer 11 of the frame unit 17 is held through the dicing 

tape T on the chuck table 18 under suction, and the 

annular frame F of the frame unit 17 is fixed by a 
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plurality of clamps 19. 

The chuck table 18 is rotatable about a vertical 

axis and movable in the X direction. An alignment unit 

(alignment means) 2 0 is provided above a path of movement 

of the chuck table 18 in the X direction. The alignment 

unit 20 functions to detect the division lines 13 to be 

laser-processed. The alignment unit 20 includes an 

imaging unit (imaging means) 22 for imaging the front 

side of the wafer 11. The imaging unit 22 has a 

microscope and an imaging camera. The alignment unit 20 

functions to perform image processing such as pattern 

matching according to an image obtained by the imaging 

unit 22, thereby detecting the division lines 13 to be 

laser-processed. The image obtained by the imaging unit 

22 is displayed by the display means 6. 

A laser beam applying unit (processing unit) 24 is 

provided on the left side of the alignment unit 20 as 

viewed in FIG. 1. The laser beam applying unit 24 

functions to apply a laser beam to the wafer 11 held on 

the chuck table 18. The laser beam applying unit 24 

includes a casing 26, a laser beam generating unit (not 

shown) accommodated in the casing 26 for generating a 

laser beam, the laser beam generating unit having a laser 

oscillator, and a condensing unit 28 provided at the 
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front end of the casing 26 for condensing the laser beam 

generated from the laser beam generating unit toward the 

wafer 11 to be laser-processed. 

After performing laser processing to the wafer 11 

by using the laser beam applying unit 24 at a working 

position where the chuck table 18 holding the wafer 11 is 

set directly below the condensing unit 28, the chuck 

table 18 is moved in the X direction to the home position 

shown in FIG. 1. Thereafter, the wafer 11 (the frame unit 

17) is transferred from the chuck table 18 to the coating 

and cleaning apparatus 30 by operating a second transfer 

unit (second transfer means) 32. The second transfer unit 

32 is provided above the coating and cleaning apparatus 

30 so as to be movable in the Y direction. The second 

transfer unit 32 is adapted to hold the annular frame F 

of the frame unit 17 under suction. In the coating and 

cleaning apparatus 30, a cleaning water is sprayed from a 

cleaning nozzle included in the cleaning unit toward the 

wafer 11 in the condition where the wafer 11 is rotated 

at a low speed (e.g., 300 rpm), thereby cleaning the 

wafer 11. 

After cleaning the wafer 11, air is blown from an 

air nozzle toward the wafer 11 in the condition where the 

wafer 11 is rotated at a high speed (e.g., 3000 rpm), 
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thereby drying the wafer 11. Thereafter, the first 

transfer unit 16 is operated to hold the annular frame F 

of the frame unit 17 under suction and then transfer the 

wafer 11 from the coating and cleaning apparatus 30 to 

the temporary setting area 12. Thereafter, the handling 

unit 10 is operated to return the frame unit 17 (the 

wafer 11) from the temporary setting area 12 to the 

original position in the wafer cassette 8. 

As shown in FIG. 1, the laser processing apparatus 

2 includes a controller (control means) 34. The control 

means 34 includes a reference program storing section 36 

and a reference result recording section 38. The 

reference program storing section 36 functions to 

previously store a reference program for processing a 

predetermined workpiece. The reference result recording 

section 38 functions to rate the result of alignment 

performed to the predetermined workpiece by the alignment 

unit 20 according to the reference program and then 

record a resultant rating point as an alignment reference 

result when the alignment unit 20 is not abnormal. The 

reference result recording section 38 also functions to 

rate the result of processing performed to the 

predetermined workpiece by the laser beam applying unit 

24 according to the reference program and then record a 
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resultant rating point as a processing reference result 

when the laser beam applying unit (processing means) 24 

is not abnormal. 

The control means 34 further includes an actual 

result calculating section 40 for rating the result of 

alignment performed to substantially the same workpiece 

as the predetermined workpiece by the alignment unit 2 0 

according to the reference program and also rating the 

result of processing performed to substantially the same 

workpiece as the predetermined workpiece by the laser 

beam applying unit 24 according to the reference program. 

In the description and claims of the present 

invention, the term of "substantially the same workpiece 

as the predetermined workpiece" is defined in the 

following manner. That is, substantially the same 

workpiece as the predetermined workpiece is defined as a 

workpiece having the same material, size, thickness, and 

processing position as those of the predetermined 

workpiece. In the case that the workpiece is a 

semiconductor wafer, substantially the same workpiece as 

the predetermined workpiece is a semiconductor wafer 

having the same material, size, thickness, and surface 

condition including a pattern as those of the 

predetermined semiconductor wafer. 
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The control means 34 further includes an 

abnormality determining section 42 for determining that 

the alignment unit 20 is abnormal when the result of 

alignment rated by the actual result calculating section 

40 is lower by predetermined points than the alignment 

reference result and also determining that the laser beam 

applying unit 24 is abnormal when the result of 

processing rated by the actual result calculating section 

40 is lower by predetermined points than the processing 

reference result. 

Referring to FIG. 3, there are shown tables 44, 46, 

and 48 obtained by using the actual result calculating 

section 40 to calculate the result of processing 

performed by the same laser processing apparatus 2 on 

different dates. These tables 44 to 48 are displayed on 

the screen of the display means 6 by operating the 

operation panel 4. 

The table 44 is a table obtained by rating the 

result of processing calculated on January 1, 2016, 

showing that totally 96 points are obtained as the result 

of processing. In this case, it is determined that each 

unit is normal. The table 46 is a table obtained by 

rating the result of processing calculated on January 1, 

2017, showing that totally 90 points are obtained as the 
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result of processing. In examining the table 46, the 

rating point for the imaging unit 22 is 13, which is 

lower than a reference point, so that it is determined 

that the imaging unit 22 has an error. Then, the operator 

is prompted to replace the imaging unit 22. The table 4 8 

is a table obtained by rating the result of processing 

calculated on January 1, 2018, showing that totally 95 

points are obtained as the result of processing. 

Accordingly, it is determined that the laser processing 

apparatus 2 is normal. 

There will now be described information to be 

recorded in each unit of the laser processing apparatus 2. 

In the protective film coating unit of the coating and 

cleaning apparatus 30, the thickness of a protective film 

formed on the workpiece is recorded in the case of 

discharging a protective film forming liquid in an amount 

set by the reference program and setting the rotational 

speed of a spinner table to a predetermined speed set by 

the reference program. The thickness of the protective 

film is measured by using the imaging unit 22 to image 

the front side of the wafer 11. When a protective film 

forming liquid nozzle is clogged, the thickness of the 

protective film to be formed is reduced. 

In the first and second transfer units 16 and 32, 

17 



the time actually required for movement of the transfer 

units 16 and 32 is measured in the case of moving them at 

a predetermined speed set by the reference program, and 

the time measured is rated as points. When a ball screw, 

air cylinder, etc. constituting each of the transfer 

units 16 and 32 are deteriorated, the time required for 

transfer is increased. In the imaging unit 22, the 

luminance value of each picture element constituting an 

image is rated as points in the case of performing the 

alignment to the wafer 11 held on the chuck table 18 

under suction by using the contents (e.g., target pattern, 

target pattern position, etc.) set by the reference 

program. When an illumination lamp in the imaging unit 22 

is deteriorated, the luminance value of the same picture 

element is reduced. 

In the laser beam applying unit (processing unit) 

24, the depth of a laser processed groove formed on the 

workpiece and a deviation of the laser processed groove 

from a hairline upon defocusing are rated as points in 

the case of performing ablation to the workpiece with a 

predetermined power and repetition frequency set by the 

reference program. The hairline mentioned above is a 

center line set in the field of view of the imaging 

camera in the imaging unit 22. The position of formation 
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of the laser processed groove is rated as points 

according to the amount of deviation from the hairline. 

The depth of the laser processed groove is rated by 

measuring the darkness of the laser processed groove 

according to the image obtained by the imaging unit 22 or 

by changing the focal length of the microscope. Further, 

the amount of deviation of the laser processed groove 

from the hairline is measured for rating. 

When a condensing lens included in the condensing 

unit (condenser) 28 is soiled, the defocused position of 

the laser beam is changed by a thermal lens effect, so 

that the depth of the laser processed groove is reduced. 

Accordingly, laser processing is performed at a plurality 

of defocused positions set by the reference program. When 

the position of the hairline is deviated in changing the 

defocused position, the inclination of the optical axis 

of the condensing lens in the condensing unit 28 can be 

detected. 

In the cleaning unit of the coating and cleaning 

apparatus 30, the degree of adhesion of contaminants to 

the wafer 11 and the degree of remaining of the 

protective film on the wafer 11 are measured for rating 

in the case of cleaning the wafer 11 with a predetermined 

cleaning water amount, rotational speed of the spinner 
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table, and moving speed of the cleaning water nozzle as 

set by the reference program. The wafer 11 cleaned by the 

cleaning unit is imaged by the imaging unit 22. 

Thereafter, the number of contaminants adhered to the 

wafer 11 is counted according to the image obtained by 

the imaging unit 22. Further, the degree of remaining of 

the protective film on the wafer 11 is detected according 

to the image obtained by the imaging unit 22. 

In the reference result recording section 38 and 

the actual result calculating section 40, not only the 

reference result and the actual result in each unit are 

recorded/calculated, but also the total points in all the 

units are also recorded/calculated. Accordingly, not only 

the condition of each unit, but also the condition of the 

laser processing apparatus 2 can be quantitatively 

recognized. 

Referring to FIG. 4, there are shown tables 50A, 

50B, and 50C obtained by using different laser processing 

apparatuses 2A, 2B, and 2C, respectively, to perform 

laser processing to the wafer 11 on the same date and 

then calculate the result of processing in the actual 

result calculating section 40, wherein the result of 

processing in each unit is rated as points. In the table 

50A showing the result of processing performed by the 
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laser processing apparatus 2A, the point of each unit is 

20, so that it is determined that the laser processing 

apparatus 2A is normal. In the table 50C showing the 

result of processing performed by the laser processing 

apparatus 2C, each point of the protective film coating 

unit and the processing unit is 21, and the point of each 

of the other units is 20, so that it is determined that 

the laser processing apparatus 2C is also normal. 

On the other hand, in the table 50B showing the 

result of processing performed by the laser processing 

apparatus 2B, the point of the imaging unit is 18, so 

that it is determined that the alignment accuracy is 

insufficient. In this case, the laser processing 

apparatus 2B including the imaging unit rated as a low 

point is not used in processing such a kind of wafer 

having large variations in individual patterns or having 

complex patterns. In this manner, a laser processing 

apparatus rated as a low point is not used in processing 

such a kind of wafer that high-precision processing is 

required. 

There will now be described a specific rating 

method for each unit. 

(Imaging unit) 

A target correlation value is rated for the imaging 
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unit 22 in the following manner. A plurality of 

predetermined positions on the wafer previously stored in 

the reference program are imaged by the imaging unit 22. 

The images obtained are then subjected to pattern 

matching according to alignment targets #1, #2, and #3 

previously stored in the reference program, thereby 

obtaining correlation values with respect to these 

alignment targets #1, #2, and #3. Then, the correlation 

value with respect to each alignment target is rated as 

points. In this case, the higher the correlation value, 

the higher the rating point. 

Correlation value with respect to the alignment 

target #1: 

greater than 90: 20 points 

90 or less: 18 points 

80 or less: 14 points 

70 or less: 10 points 

60 or less: 2 points 

50 or less: 0 point 

Correlation value with respect to the alignment 

target #2: 

greater than 90: 20 points 

90 or less: 18 points 

80 or less: 14 points 



70 or less: 10 points 

60 or less: 2 points 

50 or less: 0 point 

Correlation value with respect to the alignment 

target #3: 

greater than 90: 20 points 

90 or less: 18 points 

80 or less: 14 points 

70 or less: 10 points 

60 or less: 2 points 

50 or less: 0 point 

The luminance of each picture element in a target 

image is rated in the following manner. The alignment 

target #1 is imaged by the imaging unit 22 with a light 

quantity previously stored in the reference program, and 

the luminance of each picture element in the image of the 

alignment target #1 as obtained by the imaging unit 22 is 

then rated as minus points. The luminance for the 

alignment target #2 and the alignment target #3 is also 

rated in a similar manner. 

For example, when the alignment unit 20 is normal, 

the alignment target #1 is imaged with a light quantity 

of 70%. In this case, it is assumed that the luminance of 

a picture element A-l in the image of the alignment 
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target #1 as obtained above is 125 (reference value). In 

the case that the luminance detected is greater than 130, 

an error is determined and this rating is interrupted. In 

the case that the luminance detected is 130 or less, the 

rating point is -0. This rating is similarly performed 

for all of the other picture elements in the image. 

Luminance of the picture element A-l in the image 

of the alignment target #1: 

(reference value + 5) or less: -0 point 

(reference value - 5) or less: -2 points 

(reference value - 10) or less: -4 points 

(reference value - 15) or less: -6 points 

(reference value - 20) or less: -8 points 

(reference value - 25) or less: -10 points 

The luminance of each picture element in an image 

obtained by imaging a mirror surface is also rated in the 

following manner. That is, a specific area of the wafer 

(an area of the front side of the wafer where no patterns 

are formed) is imaged with a light quantity of 100%. In 

this case, the luminance of the picture element A-l in 

the image obtained above is rated as minus points. This 

rating is similarly performed for all of the other 

picture elements in the image. 

Luminance of the picture element A-l: 
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255: 0 point 

127 or less: -20 points 

245 or less: -50 points 

(Laser beam applying unit as processing unit) 

Deviation from the hairline: 

zero: 20 points 

± 2 jam or less: 18 points 

± 4 jam or less: 14 points 

+ 6 pm or less: 10 points 

± 8 pm or less: 2 points 

greater than ± 8 pm: 0 point 

Depth of the groove: 

set value: 20 points 

deviation from the set value: 

± 2 jam or less: 18 points 

± 4 jam or less: 14 points 

i 6 pm or less: 10 points 

± 8 pm or less: 2 points 

greater than ± 8 pm: 0 point 

(Transfer unit) 

The air cylinder and the ball screw constituting 

each transfer unit are evaluated in the following manner. 

That is, a deviation of actual transfer time from 

predetermined transfer time previously set is measured 
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and rated as follows: 

Error from the set transfer time: 

±1%: 20 points 

± 2% or less: 18 points 

± 4% or less: 14 points 

± 6% or less: 10 points 

± 8% or less: 2 points 

greater than ±8%: 0 point 

(Protective film coating unit) 

An error between the actual thickness of the 

protective film and the reference thickness (reference 

value) obtained under the reference conditions is 

measured and rated as follows: 

± 5 pm or less: 10 points 

± 10 pm or less: 7 points 

± 15 pm or less: 3 points 

greater than + 15 pm: 0 point 

(Cleaning unit) 

The wafer is imaged at the same position before 

cleaning and after cleaning under the reference 

conditions, and the number of contaminants adhering to 

the wafer is automatically counted on the image and then 

rated as follows: 

0 to 10: 25 points 
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11 to 30: 20 points 

31 to 50: 15 points 

51 to 70: 10 points 

71 to 90: 5 points 

91 or greater: 0 point 

The wafer is imaged at the same position before 

coating, after coating and before cleaning, and after 

cleaning under the reference conditions. Thereafter, the 

height of the upper surface of the wafer is detected from 

the depth of focus of the microscope before coating, 

after coating and before cleaning, and after cleaning. 

Then, the remaining amount of the protective film 

after cleaning is calculated from the height of the upper 

surface of the wafer detected above, and the remaining 

amount calculated is rated as follows: 

5 pm or less: -10 points 

greater than 5 pm: -50 points 

While the essential part of the present invention 

for rating the performance of each unit as points is 

applied to a laser processing apparatus in the above 

preferred embodiment, the processing apparatus according 

to the present invention is not limited to a laser 

processing apparatus, but the essential part of the 

present invention is similarly applicable also to any 
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other processing apparatuses such as a cutting apparatus 

and a grinding apparatus. 

The present invention is not limited to the details 

of the above described preferred embodiment. The scope of 

the invention is defined by the appended claims and all 

changes and modifications as fall within the equivalence 

of the scope of the claims are therefore to be embraced 

by the invention. 
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WHAT IS CLAIMED IS: 

1. A processing apparatus comprising: 

processing means for processing a workpiece; 

alignment means having an imaging camera for 

performing alignment to said workpiece to be processed by 

said processing means; and 

control means for controlling said processing means 

and said alignment means, 

said control means including 

a reference program storing section 

previously storing a reference program for use in 

processing a predetermined workpiece, 

a reference result recording section for 

rating the result of alignment performed to said 

predetermined workpiece by said alignment means according 

to said reference program and then recording a resultant 

rating point as an alignment reference result when said 

alignment means is not abnormal, and also for rating the 

result of processing performed to said predetermined 

workpiece by said processing means according to said 

reference program and then recording a resultant rating 

point as a processing reference result when said 

processing means is not abnormal, and 

an actual result calculating section for 
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rating the result of alignment performed to substantially 

the same workpiece as said predetermined workpiece by 

said alignment means according to said reference program 

and also rating the result of processing performed to 

substantially the same workpiece as said predetermined 

workpiece by said processing means according to said 

reference program. 

2. The processing apparatus according to claim 1, 

wherein said control means further includes an 

abnormality determining section for determining that said 

alignment means is abnormal when the result of alignment 

rated by said actual result calculating section is lower 

by predetermined points than said alignment reference 

result and also determining that said processing means is 

abnormal when the result of processing rated by said 

actual result calculating section is lower by 

predetermined points than said processing reference 

result. 

3. A processing method for processing a workpiece 

by using a processing apparatus including processing 

means for processing said workpiece, alignment means 

having an imaging camera for performing alignment to said 

workpiece to be processed by said processing means, and 

control means for controlling said processing means and 
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said alignment means, said processing method comprising: 

a predetermined workpiece preparing step of 

preparing a predetermined workpiece; 

a reference program storing step of storing a 

reference program for processing said predetermined 

workpiece by using said processing apparatus; 

a reference result recording step of rating the 

result of alignment performed to said predetermined 

workpiece by said alignment means according to said 

reference program and then recording a resultant rating 

point as an alignment reference result when said 

alignment means is not abnormal, and also of rating the 

result of processing performed to said predetermined 

workpiece by said processing means according to said 

reference program and then recording a resultant rating 

point as a processing reference result when said 

processing means is not abnormal; 

a workpiece processing step of performing alignment 

to substantially the same workpiece as said predetermined 

workpiece according to said reference program by using 

said alignment means and performing processing to 

substantially the same workpiece as said predetermined 

workpiece according to said reference program by using 

said processing means, after performing said 
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predetermined workpiece preparing step, said reference 

program storing step, and said reference result recording 

step; and 

an actual result calculating step of rating the 

result of alignment performed to substantially the same 

workpiece as said predetermined workpiece in said 

workpiece processing step and also rating the result of 

processing performed to substantially the same workpiece 

as said predetermined workpiece in said workpiece 

processing step. 

4. The processing method according to claim 3, 

further comprising: 

an alignment means abnormality determining step of 

determining that said alignment means is abnormal when 

the result of alignment rated in said actual result 

calculating step is lower by predetermined points than 

said alignment reference result; and 

a processing means abnormality determining step of 

determining that said processing means is abnormal when 

the result of processing rated in said actual result 

calculating step is lower by predetermined points than 

said processing reference result. 
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