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(57) ABSTRACT 

The invention provides a wafer map identification method, 
which includes the following steps: obtaining a wafer map 
of at least one to-be-identified wafer; performing an image 
processing operation on the wafer map and a reference 
pattern, wherein the image processing operation includes: 
performing a convolution operation on the wafer map and 
the reference pattern respectively, extracting a critical fea-
ture of the wafer map after the convolution operation, and 
calculating a weight distribution based on the reference 
pattern after the convolution operation; and calculating a 
similarity between the processed wafer map and the pro-
cessed reference pattern to identiFy the wafer map. The 
invention also provides a computer-readable recording 
medium recording the above identification method. 
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WAFER MAP IDENTIFICATION METHOD 
AND COMPUTER-READABLE RECORDING 

MEDIUM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

10001] This application claims the priority benefit of Tai-
wan application no. 108143530, filed on Nov. 29, 2019. The 
entirety of the above-mentioned patent application is hereby 
incorporated by reference herein and made a part of this 
specification. 

TECHNICAL FIELD 

10002] The invention relates to a wafer map identification 
technique, and more particularly, to a wafer map identifica-
tion method and a computer-readable recording medium. 

BACKGROUND 

10003] In the wafer manufacturing process, the yield rate 
is often affected by defects that occur due to equipment, 
environment, and human factors. In order to ensure the yield 
rate of the product, Chip Probe Test is performed on the 
wafer and a wafer pattern distribution thereof is analyzed to 
find the cause of defects to reduce production costs. 
10004] An existing analysis method is to compare a wafer 
map of the wafer, appropriately classify similar wafer pat-
tern distributions, find out process regularity for each clas-
sification, and then speculate the most likely process prob-
lems for each classification. However, in the conventional 
classification method, manual comparison is time-consum-
ing and not objective. In the case where a relative position 
comparison method is used, because a pattern distribution of 
the wafer map often has problems of incompleteness and 
noise, an excessive clustering is likely to occur. When 
predictions are made through modeling, the model may have 
poor accuracy due to insufficient data amount, and not able 
to compare a new wafer pattern in real time. Therefore, 
proposing a wafer map identification method that can be 
used to reduce comparison time, avoid human error, and 
improve identification integrity and accuracy has become a 
problem to be overcome at present. 

SUMMARY 

10005] The invention provides a wafer map identification 
method capable of automatically identiFying a wafer map 
and improving identification integrity and accuracy. The 
invention further provides a computer-readable recording 
medium recording the above identification method. 
10006] An embodiment of the invention provides a wafer 
map identification method, which includes the following 
steps: obtaining a wafer map of at least one to-be-identified 
wafer; performing an image processing operation on the 
wafer map and a reference pattern, wherein the image 
processing operation includes: performing a convolution 
operation on the wafer map and the reference pattern respec-
tively, extracting a critical feature of the wafer map after the 
convolution operation, and calculating a weight distribution 
based on the reference pattern after the convolution opera-
tion; and calculating a similarity between the processed 
wafer map and the processed reference pattern to identify 
the wafer map. 
10007] An embodiment of the invention provides a com-
puter-readable recording medium, which records at least one 
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program code, and accesses the at least program code by a 
processor to execute the identification method described 
above. 
10008] Based on the above, in the wafer map identification 
method proposed by the invention, because the convolution 
operation is performed on the wager map and the reference 
pattern and whether the two are similar is identified by 
comparing the critical feature of the wafer map after the 
convolution operation and the reference pattern after the 
convolution operation, the identification accuracy may be 
improved. The computer-readable recording medium pro-
posed by the invention records the above wafer map iden-
tification method. Accordingly, the computer-readable 
recording medium may be accessed by a system platform to 
execute the above identification method, thereby achieving 
the effect of automatic identification. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10009] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this specification. 
The drawings illustrate embodiments of the invention and, 
together with the description, serve to explain the principles 
of the invention. 
10010] FIG. 1 is a schematic diagram of a wafer identifi-
cation system according to an embodiment of the invention. 
10011] FIG. 2 is a flowchart of a wafer map identification 
method according to an embodiment of the invention. 
10012] FIG. 3A is a schematic diagram of an original 
wafer map of a to-be-identified wafer according to an
embodiment of the invention. 
10013] FIG. 3B to FIG. 3C are schematic diagrams of an
image processing process of the wafer map of FIG. 3A. 
10014] FIG. 4A is a schematic diagram of a reference 
pattern according to an embodiment of the invention. 
10015] FIG. 4B is a schematic diagram of a result of the 
image processing performed on the reference pattern of FIG. 
4A. 
10016] FIG. 5 is a flowchart of an image processing 
operation according to an embodiment of the invention. 
10017] FIG. 6 is a schematic diagram for adjusting a 
convolution result of the wafer map according to an embodi-
ment of the invention. 
10018] FIG. 7A to FIG. 7D are schematic diagrams of a 
generating process of a defect area weight distribution 
according to another embodiment of the invention. 
10019] FIG. 8A to FIG. 8D are schematic diagrams of a 
generating process of a non-defect area weight distribution 
according to another embodiment of the invention. 
10020] FIG. 9 is a flowchart of a wafer map identification 
method according to another embodiment of the invention. 

DESCRIPTION OF THE EMBODIMENTS 

10021] Reference will now be made in detail to the present 
preferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the draw-
ings and the description to refer to the same or like parts. 
10022] FIG. 1 is a schematic diagram of a wafer identifi-
cation system according to an embodiment of the invention; 
FIG. 2 is a flowchart of a wafer map identification method 
according to an embodiment of the invention; and FIG. 3A 
is a schematic diagram of an original wafer map of a 
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to-be-identified wafer according to an embodiment of the 
invention. Referring to FIG. 1 to FIG. 3A together, a wafer 
identification system 100 includes a test device 102 and an 
identification device 104. The test device 102 is, for 
example, a test machine on production line used to detect a 
to-be-tested wafer WA' by, for example, performing Chip 
Probe Testing, but the invention is not limited thereto. After 
the to-be-tested wafer WA' is detected as a to-be-identified 
wafer WA by the test device 102, a wafer map of the 
to-be-identified wafer WA is classified by the identification 
device 104 according to test data of the test device 102. In 
this embodiment, a wafer map 300 of FIG. 3A is an original 
wafer map of the to-be-identified wafer WA, i.e., the test 
data of the test device 102 obtained by performing chip 
probing on the to-be-tested wafer WA'. 

10023] The identification device 104 is, for example, a 
system platform in which program codes of the above 
identification method is embedded to perform the identifi-
cation process, and a reference pattern database can be 
stored. The wafer map and the reference pattern are com-
pared by the identification device 104. If the wafer map and 
the reference pattern are similar, they are classified into the 
same classification, which indicates that the wafer may 
encounter the same process problem. Specifically, the iden-
tification device 104 is, for example, a machine or a server, 
and includes a processor 106 and a storage 108 electrically 
connected to the processor 106. The processor 106 is, for 
example, a central processing unit (CPU), a programmable 
microprocessor, an embedded control chip or the like. The 
storage 108 is a computer-readable recording medium, such 
as a CD, a fixed or a movable device in any possible forms 
including a random access memory (RAM), a read-only 
memory (ROM), a flash memory, a hard drive or other 
similar devices, or a combination of the above devices. The 
store 108 records at least one program code. The program 
code is accessed by the processor 106 to execute an iden-
tification method 200 for the wafer map of FIG. 2. In 
addition, the storage 108 may also store the reference pattern 
database, which records multiple reference patterns corre-
sponding to fail bit distributions caused by various process 
problems. The processor 106 executes the identification 
method 200 to compare whether a wafer map 300 of the 
to-be-identified wafer WA is similar to the reference pattern 
in the storage 108. If they are similar, it indicates that the 
to-be-identified wafer WA may encounter the same process 
problem. 

10024] The implementation details of the identification 
method 200 are further described below. 

10025] In step S202, the identification device 104 obtains 
a wafer map of at least one to-be-identified wafer. In this 
embodiment, the identification device 104 obtains the wafer 
map 300 of the to-be-identified wafer WA from the test 
device 102. In the wafer map 300, two values "1" and "0" 
are respectively used to represent a fail bit and a normal bit, 
but not limited thereto. A coordinate of the fail bit of the 
to-be-identified wafer WA in the wafer map 300 is repre-
sented by the value "1" (represented here by white), and a 
coordinate of the normal bit in the wafer map 300 is 
represented by the value "0" (represented here by a black). 

10026] FIG. 4A is a schematic diagram of a reference 
pattern according to an embodiment of the invention. Refer-
ring to FIG. 4A, in a reference pattern 400, black areas 
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represent a distribution feature of the fail bits, which are 
represented by the value "1", and white areas are represented 
by the value "0". 

10027] In step S204, the identification device 104 per-
forms an image processing operation on each of the wafer 
map 300 and the reference pattern 400. Specific implemen-
tation of step S204 are described below with reference to 
FIG. 3B to FIG. 5. FIG. 3B to FIG. 3C are schematic 
diagrams of an image processing process of the wafer map 
300 of FIG. 3A; FIG. 4B is a schematic diagram of a result 
of the image processing performed on the reference pattern 
400 of FIG. 4A; and FIG. S is a flowchart of an image 
processing operation according to an embodiment of the 
invention. In the embodiment of FIG. 5, the image process-
ing operation includes: performing a convolution operation 
on the wafer map and the reference pattern respectively, 
extracting a critical feature of the wafer map after the 
convolution operation, and calculating a weight distribution 
based on the reference pattern after the convolution opera-
tion. 

10028] In step S510, the convolution operation is per-
formed on the wafer map 300 and the reference pattern 400 
respectively. In this embodiment, a convolution kernel of the 
convolution operation is, for example, a 3x3 matrix of ones. 
A wafer map 310 of FIG. 3B and a reference pattern 410 of 
FIG. 4B respectively show results of the embodiment of 
FIG. 3A and FIG. 4A after the convolution operation. 

10029] Next, in step S520, the wafer map 310 after the 
convolution operation is adjusted. In an embodiment, when 
the convolution result of one specific coordinate of the wafer 
map 300 is greater than a reference value, the identification 
device 104 changes a value of that coordinate. Implemen-
tation of step S520 is described below with reference to the 
embodiment of FIG. 6. 

10030] FIG. 6 is a schematic diagram for adjusting a 
convolution result of the wafer map according to an embodi-
ment of the invention. Referring to FIG. 6, in this embodi-
ment, a value of one specific coordinate P1 of the wafer map 
300 is "0", and values of the surrounding coordinates are 
"1". The result of the convolution operation performed on 
the coordinate P1 with the convolution kernel of the 3x3 
matrix of ones is 8, which is greater than the reference value 
of this embodiment (e.g., set to 1). Therefore, in step S510, 
the value of the coordinate P1 is changed from "0" to "1" for 
subsequent steps to use. 

10031] Next, in step S530 and step S540, a connected-
component labeling is performed on the wafer map after the 
convolution operation and the adjustment, pattern features 
are turned into blocks (e.g., fail areas are turned into blocks 
in FIG. 3B), and an area ratio of each area is calculated so 
as to extract the critical feature of the wafer map as shown 
in FIG. 3C and filter out a noise. Here, the critical feature of 
the wafer map refers to a distribution pattern of critical fail 
bits of the wafer map. In an embodiment, the critical feature 
is extracted and the noise of the wafer map 300 is filtered out 
according to a labeling result together with Pareto Analysis 
method. FIG. 3C shows a result of the embodiment of FIG. 
3B after step SS3O and step SS4O. Referring to FIG. 3C, a 
wafer map 320 is a result of the wafer map 300 after step 
S204. Compared to the original wafer map 300, the wafer 
map 320 is more complete with the reduced noise, and keeps 
the distribution feature of the critical fail bits. In short, the 
wafer map 320 after the image processing shows the critical 
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feature of the wafer map 300 with noise interference filtered 
out, which is helpful to improve accuracy of comparison 
with the reference pattern. 

10032] In step SSSO and step S560, a defect area weight 
distribution and a non-defect area weight distribution are 
generated based on the reference pattern after the convolu-
tion operation. The weight distribution described above 
includes the defect area weight distribution and the non-
defect area weight distribution. 

10033] Specifically, in step SSSO, the defect area weight 
distribution is generated based on a target area of the 
reference pattern after the convolution operation. Then, in 
step S560, the non-defect area weight distribution is gener-
ated based on a part outside the target area of the reference 
pattern after the convolution operation, wherein the target 
area reflects a fail bit area of the reference pattern. 

10034] FIG. 7A to FIG. 7D are schematic diagrams of a 
generating process of a defect area weight distribution 
according to another embodiment of the invention. Refer-
ring to FIG. 7A to FIG. 7D together, in a reference pattern 
800, an area 802 including the coordinates with the value of 
"1" represent a distribution pattern of the fail bits, and the 
coordinates with the value of "0" represent the normal bits. 
The identification device 104 performs the convolution 
operation on the reference pattern 800 to obtain a convolu-
tion result 810 of FIG. 7B. The convolution result 810 
highlights a distribution status of the fail bits of the reference 
pattern 800. Next, the noise of the convolution result 810 is 
filtered out so a result 820 of FIG. 7C is obtained. For 
example, values outside a target area 804 are deleted (set to 
0), and only values within the target area 804 are kept as the 
result 820 after filtering out. The target area 804 is deter-
mined according to a distribution of the convolution result 
810, such as more obvious parts of the area 802 after the 
convolution operation (e.g., parts with the value greater than 
1). In another embodiment, the target area 804 may be 
determined according to the area 802 representing the fail bit 
pattern, and the invention does not limit the manner of 
determining the target area 804. Lastly, the identification 
device 104 performs normalization on the result 820, and 
obtains a defect area weight distribution 830 of the reference 
pattern 800. 

10035] FIG. 8A to FIG. 8D are schematic diagrams of a 
generating process of a non-defect area weight distribution 
according to another embodiment of the invention. Refer-
ring to FIG. 8A to FIG. 8D together, the identification device 
104 first exchanges "1" and "0" in the reference pattern 800 
to obtain a complementary reference pattern 840. At this 
time, the coordinates with the value "1" in the complemen-
tary reference pattern 840 represent non-defect bits, and the 
coordinates with the value "0" represent defect bits (the 
value in the area 802 becomes "0"). Next, a distribution 
status of defect positions of the complementary reference 
pattern 840 is highlighted by the convolution operation so a 
convolution result 850 of FIG. 8B is obtained. Next, because 
positions of the fail bits of the reference pattern 800 and the 
complementary reference pattern 840 are disjoint sets, all 
values outside the target area 804 in FIG. 8B are deleted 
(returned to 0). In other words, for the coordinates with the 
value greater than 0 in FIG. 7C, the value is set to "0" in FIG. 
8C. Lastly, the result 860 of FIG. 8C is normalized so a 
non-defect area weight allocation 870 is obtained. 
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10036] In particular, the numbers in FIG. 7D and FIG. 8D 
are for illustration only instead of representing actual num-
bers, and yet a sum of the values in FIG. 7D and FIG. 8D 
is actually equal to 1. 
10037] Next, step S206 is executed to calculate a similarity 
between the processed wafer map 320 and the processed 
reference pattern 410 to identify the wafer map 300. 
10038] The identification device 104 first determines a 
weighted value W, wherein the weighted value W is a fail 
ratio of the to-be-identified wafer WA, a maximum value of 
the weighted value W is less than 1, and a minimum value 
of the weighted value W is greater than 0. In this embodi-
ment, the weighted value W falls within a range from 0.8 to 
0.2. That is to say, the weighted value W is set to 0.8 when 
the fail ratio of the to-be-identified wafer WA is greater than 
0.8, or the weighted value W is set to 0.2 when the fail ratio 
is less than 0.2. 
10039] Next, the identification device 104 calculates a sum 
value (a.k.a. a first sum value) of positions in the defect area 
weight distribution corresponding to fail bits of the pro-
cessed wafer map 320, and multiplies the first sum value by 
the weighted value W to obtain a fail bit similarity. Further, 
the identification device 104 calculates a sum value (a.k.a. a 
second sum value) of positions in the non-defect area weight 
distribution corresponding to fail bits of the processed wafer 
map 320, and multiplies the second sum value by (1—W) to 
obtain a normal bit similarity. Lastly, the identification 
device 104 sums up the fail bit similarity and the normal bit 
similarity as a similarity between the wafer map 300 and the 
reference pattern 400. 
10040] Specifically, each bit value of the wafer map 320 is 
X; X=0 or 1; i is a positive integer from 0 to N; and N is 
a total number of bits of the wafer map 320. If each weight 
of the defect area weight distribution is Y, where 0~Y<1 and 
each weight of the non-defect area weight distribution is Z, 
where 0~Z<1, a similarity A between the wafer map 300 
and the reference pattern 400 may be expressed by the 
following equation: 

A = x } x W)+((1 - X)x x(1 - W)) 

10041] In other words, if the fail bit of the wafer map 320 
falls on the bit with the value greater than 0 in the detect area 
weight distribution (e.g., within the target area 804 of FIG. 
7D), the identification device 104 can obtain the weight of 
the fail bit at the corresponding position in the defect area 
weight distribution, and multiply the weight by the weighted 
value W. If the coordinate with the value greater than 0 in the 
defect area weight distribution is the normal bit at the 
corresponding position of the wafer map 320, the identifi-
cation device 104 does not accumulate the weight. After all 
the weights in the defect area weight distribution corre-
sponding to the fail bits of the wafer map 320 are accumu-
lated and multiplied by the weighted value W, the identifi-
cation device 104 can obtain the fail bit similarity. If the 
normal bit of the wafer map 320 falls on the position with 
the value greater than 0 in the non-detect area weight 
distribution (e.g., outside the target area 804 of FIG. 8D), the 
weight of the normal bit at the corresponding position in the 
non-defect area weight distribution may be obtained and 
multiplied by (1—W). If the coordinate with the value greater 
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than 0 in the defect area weight distribution is the fail bit at 
the corresponding position of the wafer map 320, the iden-
tification device 104 does not accumulate the weight. After 
all the weights in the non-defect area weight distribution 
corresponding to the normal bits of the wafer map 320 are 
accumulated and multiplied by (1—W), the identification 
device 104 can obtain the normal bit similarity. Lastly, the 
fail bit similarity and the normal bit similarity are summed 
up as a similarity between the wafer map 320 and the 
reference pattern 400. 
10042] Then, in step S208, whether the similarity is greater 
than or equal to a similarity threshold is determined, wherein 
the similarity threshold is greater than the maximum value 
0.8 of the weighted value W. For example, in the above 
embodiment, the similarity threshold is 0.85. If the similar-
ity is greater than or equal to the similarity threshold, it is 
determined that the wafer map 320 is similar to the reference 
pattern 400, and the process proceeds to step S2081. Oth-
erwise, if the similarity is less than the similarity threshold, 
the process proceeds to step 2082 in which it is determined 
that the wafer map 320 is not similar to the reference pattern 
400. 
10043] FIG. 9 is a flowchart of a wafer map identification 
method according to another embodiment of the invention. 
Referring to FIG. 9, in an identification method S900, a 
wafer identification system identifies a plurality of to-be-
identified wafers WA. In step S202, the identification device 
104 obtains wafer maps of the to-be-identified wafers. In 
step S910, for each of the to-be-identified wafers WA, the 
identification device 104 determines whether fail bits of the 
wafer map are in a random distribution to determine whether 
to compare the reference pattern and the wafer map. If the 
wafer map belongs to a random distribution type, the iden-
tification operation is ended (step S940). 
10044] When it is determined that the current wafer map 
does not belong to the random distribution type, the above 
steps S204 to S208 are then performed. In step S208, the 
current wafer map is identified according to the similarity 
between the wafer map and the reference pattern. If the 
similarity is greater than or equal to the similarity threshold, 
the process proceeds to step S2081 to identiFy the wafer 
map. If the similarity is less than the similarity threshold, the 
process proceeds to step S2082 and step S920, in which the 
wafer map is determined as not being similar to existing 
reference pattern(s) (which can be a specific reference 
pattern or all the reference patterns in the reference pattern 
database), and the wafer map not belonging to the random 
distribution type and unidentifiable is then classified as other 
types. Then, in step S930, one having a maximum fail ratio 
is selected from the unidentifiable wafer maps (classified as 
the other types) as a new reference pattern. 
10045] Then, step S204 to step S208 are re-executed to 
identify whether the remaining wafer maps in the other types 
are similar to the new reference pattern selected in step 
S930. In this embodiment, the wafer maps may be selected 
sequentially as the new reference pattern according to a size 
of the fail ratio, so as to compare whether any of the 
remaining unidentifiable wafer maps is similar to the current 
new reference pattern for further classification. The above 
method is repeated until all the wafer maps in other type are 
identified. 
10046] In this embodiment, the identification device can 
first conduct comparison and identification with all the 
patterns from the reference pattern database, and then select 
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the wafer map with greater fail ratio from the remaining 
unidentifiable wafer maps as the new reference pattern to be 
stored to the reference pattern database. In this way, the 
reference pattern can be updated in real time during the 
identification process to avoid the problem of incomplete 
pattern database. 

10047] In this embodiment, the processor 106 can access 
the program codes in the storage 108 to execute an artificial 
intelligence model to automatically train the incomplete 
pattern database. For example, the reference pattern data-
base in the storage 108 is improved during the identification 
process by means of machine learning (Supervised Machine 
Learning). The processor 106 can execute the artificial 
intelligence model to implement the above embodiment to 
achieve the effect of automatically identifying the to-be-
identified wafer 300. Also, if the new reference pattern 
appears in the identification process, the identification 
device 104 can automatically update the reference pattern 
database in real time to avoid the problem of the incomplete 
reference pattern database. 

10048] In summary, the embodiments of the invention 
propose a wafer map identification method, in which the 
convolution operation is performed on the wafer map such 
that the purpose of complete defect area and removal of 
image noise may achieved to improve identification accu-
racy. By performing the convolution operation on the ref-
erence pattern to highlight the distribution status of the 
defect area and the non-defect area of the reference pattern, 
a proper weight distribution may be obtained. When calcu-
lating the similarity between the wafer map and the refer-
ence pattern, the identification method proposed by an
embodiment of the invention not only considers contribution 
of the similarity from the defect area, but also considers 
contribution of the similarity from the non-defect area. In 
this way, the similarities of the wafer map in the defect area 
and the non-defect area of the reference pattern can be 
reflected at the same time. In addition, in an embodiment, if 
the wafer map of a non-random distribution type cannot be 
classified by the current reference pattern database, the 
identification method of the invention can also update and 
record such wafer map in the reference pattern database. 
Especially, when there are multiple unidentifiable wafer 
maps, the identification method of the invention can select 
the one having the maximum fail ratio as the reference 
pattern to be updated to the reference pattern database. With 
this ability to actively update the reference pattern database, 
the identification method of the invention can avoid the 
problem of incomplete file creation of the reference pattern 
database, and can complete the classification of the wafer 
maps in real time during the identification process. An 
embodiment of the invention further provides the computer-
readable recording medium recording the above wafer map 
identification method, and a system platform can load in the 
program code stored in the computer-readable recording 
medium to execute the identification method. 

10049] It will be apparent to those skilled in the art that 
various modifications and variations can be made to the 
structure of the present invention without departing from the 
scope or spirit of the invention. In view of the foregoing, it 
is intended that the present invention cover modifications 
and variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 
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What is claimed is: 
1. A wafer map identification method, comprising: 
obtaining a wafer map of at least one to-be-identified 

wafer; 
performing an image processing operation on the wafer 

map and a reference pattern, wherein the image pro-
cessing operation comprise: 
performing a convolution operation on the wafer map 

and the reference pattern respectively, extracting a 
critical feature of the wafer map after the convolu-
tion operation, and calculating a weight distribution 
based on the reference pattern after the convolution 
operation; and 

calculating a similarity between the processed wafer 
map and the processed reference pattern to identify 
the wafer map. 

2. The identification method of claim 1, wherein the 
image processing operation further comprises: 

performing a connected-component labeling on the wafer 
map after the convolution operation and an adjustment 
to extract the critical feature of the wafer map and filter 
out a noise. 

3. The identification method of claim 1, wherein the step 
of calculating the weight distribution based on the reference 
pattern after the convolution operation comprises: 

generating a defect area weight distribution based on a 
target area of the reference pattern after the convolution 
operation; and 

generating a non-defect area weight distribution based on 
a part outside the target area of the reference pattern 
after the convolution operation, wherein the weight 
distribution comprises the defect area weight distribu-
tion and the non-defect area weight distribution. 

4. The identification method of claim 3, wherein the step 
of calculating the similarity between the processed wafer 
map and the processed reference pattern to identify the 
wafer map comprises: 

determining a weighted value W; and 
calculating a first sum value of positions in the defect area 

weight distribution corresponding to fail bits of the 
processed wafer map, and multiplying the first sum 
value by the weighted value W to obtain a fail bit 
similarity; 

calculating a second sum value of positions in the non-
defect area weight distribution corresponding to normal 
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bits of the processed wafer map, and multiplying the 
second sum value by (1—W) to obtain a normal bit 
similarity; and 

summing up the fail bit similarity and the normal bit 
similarity to obtain the similarity between the wafer 
map and the reference pattern. 

5. The identification method of claim 4, wherein the 
weighted value W is a fail ratio of the to-be-identified wafer, 
a maximum value of the weighted value W is less than 1, and 
a minimum value of the weighted value W is greater than 0. 

6. The identification method of claim 4, wherein the step 
of calculating the similarity to identiFy the wafer map 
comprises: 

when the similarity is greater than or equal to a similarity 
threshold, determining that the wafer map is similar to 
the reference pattern, wherein the similarity threshold 
is greater than the weighted value W. 

7. The identification method of claim 1, further compris-
ing: 

determining whether fail bits of the wafer map are in a 
random distribution to determine whether to compare 
the reference pattern and the wafer map. 

8. The identification method of claim 1, further compris-
ing: 

when the at least one to-be-identified wafer are a plurality 
of to-be-identified wafers and at least part of wafer 
maps of the to-be-identified wafers are unidentifiable 
and are not belonging to a random distribution type, 
selecting one of the unidentifiable wafer maps having a 
maximum fail ratio as a new reference pattern; and 

comparing a similarity between the new reference pattern 
and the remaining unidentifiable wafer maps. 

9. The identification method of claim 8, further compris-
ing: 

executing an artificial intelligence model to automatically 
train a reference pattern database, wherein when the 
new reference pattern appears, the new reference pat-
tern is updated to the reference pattern database. 

10. A computer-readable recording medium, recording at 
least one program code, and accessing the at least program 
code by a processor to execute the identification method of 
claim 1. 

* * * * * 
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