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57 ABSTRACT 

In order to solve various problems of a wafer, two 
dimensional analysis using a wafer map is aided. An image 
of the wafer map is classified and displayed on a Screen for 
each item Such as a manufacturing Step, a device and 
inspection. A trend chart is also attached in addition to the 
image of the wafer map. 
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WAFER MAPANALYSIS AIDSYSTEM, 
WAFER MAPANALYZING METHOD AND 

WAFER PROCESSING METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a wafer map analysis aid 
System and a wafer map analyzing method for analyzing 
various defects Such as product failures caused in a Semi 
conductor manufacturing process by using an image of a 
wafer map which is displayed on a monitor. 

2. Description of the Background Art 
In a Semiconductor manufacturing line, a monitor wafer 

Such as a bare wafer is used to check States of various 
manufacturing apparatus before a product lot is processed. 
More specifically, dummy operation of the manufacturing 
apparatus is performed to ascertain whether dust particles 
Stick to a wafer for a test or not and to make a check on 
means of transportation, thereby confirming that the manu 
facturing apparatus is in a State Suitable for manufacture. 
After the confirmation of the State, a predetermined number 
of product lots are manufactured. Numerical data obtained 
by the confirmation of the State of the apparatus and that 
obtained after the products are processed are utilized for 
quality control of the products by using a method Such as 
Statistical quality control. Examples of the numerical data 
include the number of dust particles Sticking to a wafer, the 
number of defects generated on the wafer, dimensions of a 
pattern formed on the wafer, thicknesses of a film formed on 
the wafer, a measured value of mask alignment errors, 
impurity concentrations, resistances of the film formed on 
the wafer and the like. 
Map data collected in the manufacturing line is required 

when it is doubtful whether a process of Statistical quality 
control (SQC) is stable or not and when a wafer map and a 
chip are analyzed for lots having yields which are lower than 
a specified value. The cause of troubles are also analyzed by 
using data on electrical characteristics which are usually 
obtained after completion of manufacture or map data on a 
test result. 

FIG. 7 is a conceptual view for explaining a structure of 
a wafer map analysis aid System according to the prior art. 
In FIG. 7, the reference numeral 10 denotes data on a 
manufacturing Step, the reference numeral 11 denotes data 
on Statistical quality control, the reference numeral 12 
denotes map data, and the reference numeral 13 denotes data 
on Section failure analysis. The data 10 on the manufacturing 
Step includes numerical data measured at each manufactur 
ing step in addition to a flow of manufacture. The flow of 
manufacture has a link corresponding to manufacture of 
each product at various StepS. Such as a preprocessing Step, 
a film forming Step, a photolithographic Step, an etching 
Step, a defect inspecting Step and the like. The data 10 on the 
manufacturing Step is Stored as a document, data of a 
computer and the like which are properly retrieved if nec 
essary. The data 11 on the Statistical quality control is 
processed and provided in Simple form which is easy to See, 
for example, a graph. The map data 12 includes data on a test 
wafer which is used for apparatus management during 
dummy operation, data on a wafer which is extracted as a 
Sample at an actual manufacturing Step, and data obtained by 
performing various tests after a product is finished. Since the 
map data 12 represents various information on an image of 
the wafer, a data quantity is increased. The data 13 on the 
Section failure analysis is related to an image of a wafer 
Section which is observed by using a Scanning electron 
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2 
microScope. The data 11 on the Statistical quality control, the 
map data 12 and the like are also provided as documents and 
data of a computer. 

FIG. 8 is a conceptual view showing an example of the 
relationship between a manufacturing Step and a measuring 
apparatus. Steps ST1 to ST5 shown in FIG. 8 represent a 
preprocessing Step, a film forming Step, a photolithographic 
Step, an etching Step and a defect inspecting Step. Dummy 
operation may be carried out at the film forming Step before 
manufacture is started, thereby performing contamination 
inspection using a monitor wafer. An image 29 in a portion 
of the wafer to which dust particles have Stuck is integrated 
as map data 19a. In Some cases, the dummy operation is 
carried out at other Steps. 

After the film forming step ST2, a thickness of the formed 
film is measured to create map data 20a. For example, an 
image Such as a wafer map 30 is obtained by the map data 
20a. Similarly, a resist pattern and an etching pattern are 
measured or defect inspection is performed after the photo 
lithographic step ST3, the etching step ST4 and the defect 
inspecting Step ST5. Consequently, map data 21a to 23a are 
created. For example, imageS Such as wafer maps 31 to 33 
are obtained by using the map data 21a to 23a. 
The wafer map analysis aid System according to the prior 

art serves to individually present the data 10 on the manu 
facturing Step, the data 11 on the Statistical quality control, 
the map data 12, the data 13 on the Section failure analysis 
or the like only in the Special case where it becomes clear 
after the manufacture that trouble occurred in the manufac 
turing Step, Stability of the Step is doubtful or a lot having a 
lower yield than a Specified value is generated. 
The wafer map analysis aid System according to the prior 

art has the above-mentioned Structure. Only numerical man 
agement is performed, and the map data and other text data 
Such as events are not taken into consideration if defects are 
not caused. Therefore, the wafer map analysis aid System 
cannot fully function if the defects are not represented as 
numeric values on data. 

In the case where numerical data on a test result are 
identical but numeric values of the data of which distribution 
on a wafer should normally be random have a distribution 
with a tendency, it is indicated that a possibility that trouble 
may occur in the near future is increased. If only the 
numerical management is performed, it is difficult to per 
form analysis for giving a warning of Such a future possi 
bility. 

Furthermore, it is hard to analyze the extent of an influ 
ence on any device provided in the wafer by the Statistical 
quality control using only numeric values. A factor of 
troubles cannot be grasped before failure analysis is per 
formed. For this reason, the trouble which might be pre 
vented if it is perceived in the middle of manufacture is 
missed so that all lots are involved in the trouble. 

SUMMARY OF THE INVENTION 

A first aspect of the present invention is directed to a 
wafer map analysis aid System comprising observing means 
for creating map data on a plurality of wafer maps obtained 
at each Step of a Semiconductor manufacturing proceSS and 
for adding, to the map data, a linker indicating relation to the 
Semiconductor manufacturing process, input means for 
inputting text data related to each of the wafer maps, Storing 
means for Storing predetermined data on the Semiconductor 
manufacturing process, the map data having the linker added 
thereto which is Sent from the observing means, and the text 
data Sent from the input means, and image display means 
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capable of displaying images related to the predetermined 
data on the Semiconductor manufacturing proceSS and the 
text data which are Stored in the Storing means, and capable 
of fetching the map data from the Storing means to perform 
classification in accordance with the linker and of displaying 
an image of the wafer map described on the map data on a 
Screen in accordance with the classification. 

A Second aspect of the present invention is directed to the 
wafer map analysis aid System according to the first aspect 
of the present invention, wherein the image display means 
graphically represents and displayS numerical data in the 
text data, and Visually distinguishably indicates a position on 
a graph representing numerical data on a specified wafer 
map. 
A third aspect of the present invention is directed to the 

wafer map analysis aid System according to the first aspect 
of the present invention, wherein the map data includes 
information about absolute coordinates and absolute dimen 
Sions of each wafer map, and the image display means 
Superposes and displays images of the wafer maps by using 
the information about the absolute coordinates and the 
absolute dimensions. 

A fourth aspect of the present invention is directed to the 
wafer map analysis aid System according to the first aspect 
of the present invention, wherein the map data includes 
information about absolute coordinates and absolute dimen 
Sions of each wafer map, and the image display means 
Superposes an image of the wafer map on an image of mask 
data and displays them by using the information about the 
absolute coordinates and the absolute dimensions. 

A fifth aspect of the present invention is directed to the 
wafer map analysis aid System according to the first aspect 
of the present invention, wherein the map data includes 
information about absolute coordinates and absolute dimen 
Sions of each wafer map, and the image display means 
Superposes an image of the wafer map on an image of a 
shape Simulation and displays them by using the information 
about the absolute coordinates and the absolute dimensions. 

A sixth aspect of the present invention is directed to a 
wafer map analyzing method for analyzing a wafer map by 
using an image displayed on image display means compris 
ing the Steps of creating map data on a plurality of wafer 
maps obtained at each Step of a Semiconductor manufactur 
ing proceSS and adding, to the map data, a linker indicating 
relation to the Semiconductor manufacturing process, input 
ting text data related to each of the wafer maps, Storing 
predetermined data on the Semiconductor manufacturing 
process, the map data having the linker added thereto, and 
the input text data, and causing the image display means to 
display images related to the predetermined data on the 
Semiconductor manufacturing process and the text data 
which are Stored in order to analyze the wafer maps, and 
fetching the Stored map data to perform classification in 
accordance with the linker and causing the image display 
means to display an image of the wafer map described on the 
map data in accordance with the classification. 

According to the first or Sixth aspect of the present 
invention, it is easy to visually distinguish a bias of two 
dimensional data distribution by using the wafer map dis 
played on the image display means. Therefore, data analysis 
can be performed also in the middle of a manufacturing Step 
without waiting for a termination of the manufacturing Step. 

According to the Second aspect of the present invention, 
the relationship between the wafer map and the graph can 
directly be recognized visually. Therefore, an analysis effi 
ciency can be enhanced. 
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4 
According to the third aspect of the present invention, the 

wafer maps are Superposed on each other. Consequently, a 
difference between positions of data represented on the 
wafer maps can visually be recognized. Thus, it is easy to 
Visually compare the wafer maps with each other. 

According to the fourth aspect of the present invention, it 
is possible to estimate a portion on a mask where there is a 
great possibility that abnormalities might be caused on the 
basis of the Superposition of the wafer map on the mask. 
Thus, each layer can be analyzed. 

According to the fifth aspect of the present invention, it is 
possible to observe a shape of a portion where there is a great 
possibility that an abnormality of a device might be caused 
on the basis of a shape Simulation result in a portion 
corresponding to the position of the wafer map. A device 
Section can be analyzed without using a real image. 

In order to Solve the above-mentioned problems, it is an 
object of the present invention to provide a wafer map 
analysis aid System which is convenient to predict, by means 
of a wafer map, a possibility that troubles Such as abnor 
malities might be made in the middle of manufacture due to 
a tendency peculiar to a manufacturing apparatus, an omen 
of failures or a mask generated when changing production 
form. 

These and other objects, features, aspects and advantages 
of the present invention will become more apparent from the 
following detailed description of the present invention when 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an outline of a 
Structure of a Wafer map analysis aid System according to a 
first embodiment; 

FIG. 2 is a conceptual view for explaining the Structure of 
the wafer map analysis aid System according to the first 
embodiment; 

FIG. 3 is a pictorial view showing an example of a 
Structure of a Screen of the wafer map analysis aid System 
according to the first embodiment; 

FIG. 4 is a pictorial view showing another example of the 
Structure of the Screen of the wafer map analysis aid System 
according to the first embodiment; 

FIG. 5 is a pictorial view showing an example of a 
Structure of a Screen of a wafer map analysis aid System 
according to a Second embodiment; 

FIG. 6 is an enlarged view showing a Synthetic map 
shown in FIG. 5; 

FIG. 7 is a conceptual view for explaining a structure of 
a wafer map analysis aid System according to the prior art; 
and 

FIG. 8 is a conceptual view for explaining the relationship 
between a manufacturing Step and a wafer map. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 
FIG. 1 is a block diagram showing a structure of a wafer 

map analysis aid System according to a first embodiment. In 
FIG. 1, the reference numeral 1 denotes observing means for 
creating map data on a plurality of wafer maps obtained at 
each Step of a Semiconductor manufacturing process and for 
adding, to the map data, a linker indicating relation to the 
Semiconductor manufacturing process, the reference 
numeral 2 denotes input means for inputting numerical data 
related to each of the wafer maps, the reference numeral 3 
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denotes Storing means for Storing data on the Semiconductor 
manufacturing process, the map data having the linker added 
thereto, and the numerical data, and the reference numeral 4 
denotes image display means capable of displaying images 
related to the data on the Semiconductor manufacturing 
proceSS and the numerical data and capable of fetching the 
map data from the Storing means to perform classification in 
accordance with the linker and capable of displaying an 
image of the wafer map described on the map data on a 
Screen in accordance with the classification. 
The observing means 1 includes various measuring 

devices Such as a film thickneSS measuring device 20, a 
defect inspecting device 23 and the like shown in FIG. 8, for 
example. In the prior art, these devices have individually 
held data 20a to 23a. If line processors on a line, for 
example, the film thickneSS measuring device 20 or the like 
are connected to a computer on-line, a processing record 
Summed up every time a processing is terminated in each 
device, for example, processing Starting and ending dates 
and the like of each device are used to collect and proceSS 
data by means of a CGI (Common Gateway Interface) or 
software such as JAVA (trademark) made by Sun 
MicroSystems, Inc. The data thus collected and processed 
are Stored as a database in the Storing means 3. Data to be 
Stored in the Storing means 3 include a processing Starting 
date, a processing ending date, a processing Worker, a 
proceSS Sequence number of a lot, a process name, a pro 
ceSSor code, a processing recipe, a processing parameter, a 
comment, the number of processing wafers, processing 
results and the like. The necessary data which are not 
directly transmitted from the observing means 1 are input to 
the Storing means 3 by using the input means 2. Examples 
of the input means 2 include a terminal of a computer and 
the like. A data file format includes a file which can be dealt 
with by an optional HTML generation program, for 
example, CSV, SYLK and the like. A data update method 
includes “regular”, “irregular”, “automatic”, “Semiauto 
matic' and “manual” operations. 

The necessary data Stored in the Storing means 3 is 
represented as character information or in a graph and is 
displayed on the image display means 4. In Some cases, a 
graph displays the data by the device and by the apparatus. 
The necessary data include a processing Starting date and a 
processing ending date of each processor. Therefore, 
arrangement of the data can be plotted on the condition that 
an optional processing date related to manufacture can be 
Specified. In the case where an internet browser is used, it is 
possible to use means Such as a method for converting a 
format of a file of which data have previously been repre 
Sented graphically and for utilizing the same data, a method 
for linking a graph obtained from another application by 
using a plug-in for the browser itself, a method using a JAVA 
language and the like. 

In the case where a processor of a manufacturing line is 
connected to a computer on-line, a wafer map is displayed 
on a Screen every time a lot processing is terminated by each 
processor. If image data to be created is a non-compressed 
file Such as a bit map, a format is converted into a com 
pressed image file Such as a GIF (Graphics Interchange 
Format), a JPEG (Joint Photographic Expert Group) or the 
like which can be displayed on the internet browser and one 
file or a file created by linking related files is formed into a 
database for each event. If a wafer map output device 
attached to the processor has no function of outputting a file, 
it is also possible to create a file which can be displayed on 
the internet browser by utilizing means for fetching the file 
output onto a paper with the use of a Scanner, for example. 
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6 
A wafer map obtained in a wafer process relates to 

thicknesses of an insulation film, thicknesses of a metal film, 
pattern dimensions, impurity concentrations, film 
resistances, pattern defects, contaminants, electrical charac 
teristics and the like. A wafer map obtained when the wafer 
process is completed relates to electrical characteristics, a 
test result and the like. A data file format includes the GIF, 
the JPEG and the like which can be displayed on the internet 
browser. A data update method includes “regular', 
“irregular”, “automatic”, “semiautomatic' and “manual” 
operations. 
Map data on the wafer map which are Stored in the Storing 

means 3 are displayed as images on the image display means 
4. In that case, the observing means 1 adds data on a 
processing date as a linker to a file name inherent in a lot in 
order to clarify the relation between the map data 20a to 23a 
and a Semiconductor manufacturing process. 

FIG. 2 is a conceptual view showing a concept of the 
Structure of the wafer map analysis aid System. FIG.2 shows 
that data 10 on a manufacturing Step, data 11 on Statistical 
quality control, map data 12 and data 13 on Section failure 
analysis are Stored as a database 14 in the cases where the 
wafer map analysis aid System is implemented by using an 
internet browser and where a Stand-alone application is 
constructed. For example, the map data 12 and the data 13 
on the Section failure analysis are Sent from the observing 
means 1 to the Storing means 3 and are Stored as the database 
14 in the storing means 3. For example, the data 10 on the 
manufacturing Step and the data 11 on the Statistical quality 
control are input from the input means 2 and are Stored as the 
database 14 in the storing means 3. The database 14 is stored 
in the storing means 3 shown in FIG.1. The database 14 is 
retrieved by means of a terminal 15. The terminal 15 is 
included in the image display means 4. 

FIG. 3 is a pictorial view showing an example of a 
Structure of a Screen of the wafer map analysis aid System 
according to the first embodiment. The structure of the 
Screen shown in FIG. 3 is generally divided into a region in 
an upper Stage where data on a device are displayed and a 
region in a lower Stage where data on apparatus information 
are displayed. The reference numeral 50 denotes a region 
where information about a device is displayed, the reference 
numerals 51 to 53 denote regions where information about 
a step of manufacturing three lots Selected in the region 50 
are described respectively, the reference numerals 54 to 56 
denote a set of wafer maps which are related to the three lots 
respectively and are obtained at the manufacturing Step, the 
reference numerals 57 to 59 denote a set of wafer maps 
which are related to the three lots respectively and are 
obtained by measuring electrical characteristics, the refer 
ence numerals 60 to 62 denote a set of wafer maps which are 
related to the three lots respectively and indicate test results, 
and the reference numerals 63 to 72 denote various trend 
charts. 
The trend chart 63 relates to a change in a yield for a 

predetermined period of time, the trend charts 64, 67 and 72 
relate to a change in film thickness for a predetermined 
period of time in portions which are different from one 
another, the trend charts 65 and 70 relate to a change in resist 
dimensions of a pattern for a predetermined period of time 
in portions which are different from each other, the trend 
charts 66 and 71 relate to a change in finished size of a 
pattern for a predetermined period of time in portions which 
are different from each other, the trend chart 68 relates to a 
change in impurity concentration for a predetermined period 
of time, and the trend chart 69 relates to a change in 
resistance value for a predetermined period of time. 
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Akind of a device, a lot number and the like are described 
in the region 50 where the information about the device is 
displayed. By Selecting the lot number, information about a 
lot is described on the Screen in the upper Stage. In the 
regions 51 to 53 related to the manufacturing step are 
described a processing date, a Sequence number, a step 
name, a recipe, a parameter, a processing result, a decision 
and the like for corresponding lots. A wafer map is displayed 
in three rows and four columns in the regions 54 to 56. In 
this case, a Step and an apparatus are varied for various rows. 
In addition, a difference in the row can have a meaning 
which is different from a variation in the Step and apparatus. 
As shown in FIG. 3, a screen layout can be formed in such 
a manner that processing results having the same wafer 
number can be arranged in one column (or one row) with a 
Vertical or horizontal layout Structure, a Series of maps to be 
compared can be displayed in optional time Series and a 
change in the map with time can be grasped. FrameS 83 to 
85 show wafer maps belonging to the same wafer number in 
respective lots. When all information cannot be described in 
the region, a Screen may Scroll in a direction shown by an 
arrow. Each map data may Scroll on the Screen and a menu 
on an operating System of a computer may first be displayed 
by Scrolling. 

The case where the wafer map analysis aid System is used 
for analyzing a factor of a lot having a low yield will be 
described below. A lot having a low yield and a standard lot 
are extracted from the trend chart 63. The extracted lot is 
selected from the lots displayed in the region 50. By 
performing the Selection, a wafer map corresponding to the 
lot is displayed as shown in the regions 54 to 62, for 
example. A wafer map of the lot having a low yield is 
compared with that of the Standard lot. Consequently, a 
tendency of distribution which is not possessed by the lot 
having a Standard yield can easily be found out Visually. 
After the wafer maps related to a Series of lots are com 
pletely displayed, an abnormal wafer map is retrieved and 
wafer maps of the same kind of lots or various kinds of lots 
whose patterns approximate a pattern of the abnormal wafer 
map are retrieved. 
A wafer map for displaying device information, a wafer 

map for displaying electrical characteristics, a wafer map for 
displaying a test result and the like are compared for the 
Same device and various devices at the manufacturing Step 
in a flexible manufacturing System line. For example, a 
DRAM has a wafer map for displaying a test result, for 
example, a fail bit map. 

In FIG. 3, the reference numeral 80 denotes a region for 
Selecting information about a manufacturing Step, the ref 
erence numeral 81 denotes a region for Selecting an 
apparatus, the reference numeral 82 denotes a region for 
displaying a trend chart indicating data for each apparatus, 
and the reference numerals 83 to 85 denote regions in which 
wafer maps of various apparatus are Sequentially arranged 
downward from a top row in time Series. A date of manu 
facture of a corresponding device or a period for Specifying 
a range is displayed as the information about the manufac 
turing step in the region 80. The trend chart displayed in the 
region 82 Serves to Supervise data of the apparatus. 

The case where incidental data is used after retrieval of 
wafer maps to estimate the cause of generation of abnormal 
wafer maps by the wafer map analysis aid System will be 
described below. Irrespective of lots and apparatus 
information, a date of manufacture of a corresponding 
device or a range of a manufacturing period is specified So 
that all map data are displayed in time Series (regions 83 to 
85). The apparatus data also include text data Such as a 
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8 
processing history, a maintenance history, an alarm history, 
a regular contamination check and the like. In particular, a 
wafer map for the regular contamination check which is 
obtained by using a monitor wafer displays an image by 
using a column indicated at 86 together with other text 
information. Wafer maps are arranged with the Same wafer 
number in Such a manner that a history of measuring wafers 
can be confirmed in the same manner as display of the wafer 
map in the device. In each of the regions 83 to 86 shown in 
FIG. 3, one column has the same wafer number. 

Thus, if abnormal wafer maps are found out in the middle 
of the manufacture or after the completion of the 
manufacture, the information about the manufacturing Step 
shown in the low Stage of FIG. 3 are aggregated on the 
Screen So that the cause of generation of the abnormal wafer 
maps and a date of the generation thereof can be specified. 
The cause of generation of an abnormal lot is found by the 
abnormal wafer maps. The manufacturing line involved in 
the abnormal lot is controlled for removing the cause of the 
abnormal lot. After the manufacturing line is controlled, 
normalization of all lots of wafers which are manufactured 
on the manufacturing line is expected. 

Furthermore, a list of lots which might have got the same 
trouble at the same period is also retrieved from the region 
80 by using all processing histories So that measures can 
easily be taken and a lot which might have got the trouble 
can precisely be processed. 

In FIG. 3, the first region 50, the second regions 51 to 53, 
the third regions 54 to 56, the fifth regions 57 to 59, the sixth 
regions 60 to 62, the seventh regions 63 to 72, the eighth 
region 80, the ninth region 81, and the tenth regions 83 to 85 
are supplied from separate HTML (Hyper Text Markup 
Language) sources for the regions, that is, 10 HTML Sources 
in total. Referring to data necessary for each HTML source, 
new file creation/data update are performed at the time of 
data update. In the case where all data are transmitted from 
one worldwide Web Server, all data including a text and an 
image file are stored in the worldwide web. On the other 
hand, the worldwide web server can be distributed depend 
ing on a kind of the data. In this case, the text can be linked 
to the image file by the HTML by checking a directory of the 
distributed file. Any tool for creating the HTML can be used. 
A HTML for coupling each screen shown in FIG. 3 by 

using a frame function thereof is created So that a desired 
data browser is completed. 
While the case where three lots are compared has been 

described in the first embodiment, the present invention can 
be used for analyzing failures of only one lot or other lots. 
If control is performed by the internet browser, the HTML 
is used. If the control is implemented with a Stand-alone 
application, programming is performed within the same 
application. 
An example in which only one lot is Selected to perform 

data analysis will be described below with reference to the 
drawing. FIG. 4 is a pictorial view showing a Screen of the 
image display means 4. When the screen shown in FIG. 4 is 
displayed, an operator first Selects a kind of a device from a 
choice 90a of the device in a lot selection region 90. For 
example, the choice 90a includes a DRAM type I, an SRAM 
type XI and the like. By Selecting the device, lots are 
displayed on a choice 90b. A lot is selected. A set of wafer 
maps obtained at the manufacturing Step and a comment 92b 
on the same set, a set 93b of wafer maps obtained by 
measuring electrical characteristics, and a Set 94b of wafer 
maps indicating a test result are displayed for the Selected 
lot. A processing Sequence, a chart number and a test number 
are selected to change objects in choices 92a to 94a dis 



6,128,403 

played in an in-line QC map region 92, an electrical char 
acteristic region 93 and a test result region 94, respectively. 
The data are also represented graphically in an in-line QC 
data region 95, an electrical characteristic region 96 and a 
test result region 97, respectively. Yields, film thicknesses 
and resist dimensions are represented in graphs related to the 
manufacturing Step. Each of the electrical characteristics and 
the test results is represented in a graph indicating the yield. 
AS is apparent from the graph, a lot whose wafer map is 
displayed is indicated by a circle. An apparatus information 
region 98 has a Structure in which a wafer map and an event 
description can change display in time Series by Selecting an 
apparatus and a date range. 
Second Embodiment 

FIG. 5 is a pictorial view showing a structure of a screen 
of a wafer map analysis aid System according to a Second 
embodiment. An upper stage shown in FIG. 5 relates to 
numerical data and map data, and is the same as in FIG. 4. 
A lower stage shown in FIG. 5 is a display for analysis 
performed by synthesis of wafer maps. The display in the 
lower Stage also includes mask data and Simulation image 
data in addition to the wafer maps related to the Synthesis. 
The wafer map is displayed in a region 100 where an 
original map for map synthesis acting as a material for the 
synthesis is displayed. Original maps 101 to 104 displayed 
in the region 100 are wafer maps Selected from each region 
in the upper stage. The original maps 101 to 104 are 
synthesized to create a synthetic map 105. 

The maps are Synthesized in the following manner. By 
using the image display means 4 shown in FIG. 1, the map 
data in the upper Stage shown in FIG. 5 are Selected and 
individual wafer maps are Subjected to color Setting includ 
ing a transparency in Such a manner that information can be 
distinguished even if the individual wafer maps overlap each 
other. Next, the original maps 101 to 104 are arranged on a 
list display screen. The original maps 101 to 104 are 
Subjected to coordinate transformation by using absolute 
coordinates taken over from each map data So as to have 
common coordinates. The original maps 101 to 104 have 
absolute dimensions taken over from the map data, and are 
Superposed in Such a manner that dimensions of the Super 
posed maps reflect a ratio of actual dimensions in consid 
eration of the absolute dimension. Original maps to be 
further Synthesized are Selected from the original map region 
100 for map synthesis, thereby synthesizing the maps. The 
synthetic map 105 shown herein is formed by offset, that is, 
each original map is completely Superposed and displayed. 
For this -reason, the Superposition of the original maps can 
easily be perceived. AS shown in FIG. 6, the original maps 
may be offset and displayed. In that case, images indicating 
a wafer and a chip therein are identical to one original map. 
Coordinates, sizes, classification and the like for the Syn 
thesized original maps are displayed in a region 106 pro 
vided under the synthetic map 105. A list in a synthesis result 
of the region 106 is selected by means of a pointer of a 
mouse or the like So that points corresponding to the same 
list in the synthetic map 105 flash. 

Furthermore, a part of the synthetic map 105 can be 
enlarged to aid analysis. An enlarged map Synthesis view 
107 shows a portion specified in the synthetic map 105. The 
original map 101 displays a test result. Therefore, test data 
in only a boundary portion of an enlarged chip are displayed 
by Symbols indicating an excellent product (double circle), 
nonconformity to specification (triangle) and the like in a 
region 108 which displays an enlarged view of the original 
map 101. The original map 101 reflects an absolute dimen 
sion on chip arrangement and the like. In a region 109 which 
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10 
displays an enlarged view of the original map 102, an 
electrical characteristic result for an enlarged chip boundary 
is displayed with a numeral indicative of “standard” or 
“nonstandard” . For example, it is assumed that the "stan 
dard” is set to 0.2 and the “nonstandard” is set to 1.5. The 
original map 102 also reflects the absolute dimension on the 
chip arrangement and the like. The original map 103 dis 
plays a contaminant on a product wafer at a manufacturing 
Step. Therefore, a boundary line of an enlarged chip and a 
contaminant are displayed in a region 110 which displays an 
enlarged view of the original map 103. A size of the 
contaminant and that of the wafer are displayed at a correct 
ratio in consideration of absolute dimensions. The original 
map 104 displays a state of dust particles on the wafer for 
checking a State of an apparatus. Therefore, the boundary 
line of the enlarged chip and the dust particles Sticking to the 
wafer are displayed in a region 111 which displays an 
enlarged view of the original map 104. A size of the dust 
particle and that of the wafer are displayed at a correct ratio 
in consideration of absolute dimensions. The original maps 
101 and 102 can display measurement results by a HTML. 
Image data are exactly used for the original maps 103 and 
104. Enlarged image data are displayed after coordinates and 
sizes are Set equal among the maps. At the time of 
enlargement, it is desirable that a resolution should be Set 
equal for visually identical recognition and comparison. 
The mask data and the wafer map are Superposed in a 

region 112. The image display means 4 shown in FIG. 1 
creates coordinates which are common to both the mask data 
and the wafer map. By using the common coordinates, mask 
data in portions corresponding to the coordinates shown in 
the regions 110 and 111 are displayed. At the same time, the 
enlarged view related to the contaminant shown in the region 
110 is Superposed on the enlarged view related to the dust 
particles shown in the region 111. First and Second layers of 
the mask data are represented in a display 113 of the 
Superposition. By comparing the mask data with the map 
data on the wafer, it is possible to clearly find out a wiring 
layout provided under an interlayer dielectric film which is 
hard to identify at the manufacturing Step. Consequently, an 
influence of contaminant generation on the chip can be 
grasped at the manufacturing Step according to the relation 
ship between the contaminant or dust particles and the 
wiring layout. A display 114 of the region 112 indicates the 
Superposed original maps. The mask data is input from the 
input means 2 and is Stored in the Storing means 3. 

Similarly, a shape Simulator can be Superposed on the map 
data. If the coordinates of the wafer can be specified, they 
are converted into a position of the shape Simulator to make 
the position of the shape Simulator coincident with the 
coordinates of the wafer by the image display means 4. 
Consequently, if the coordinates of the wafer can be 
Specified, a portion where the dust particles or the contami 
nants Stick can be displayed according to the shape Simulator 
so that it is possible to verify a failure to which a portion of 
generation of abnormalities is related. A shape Simulation 
result is input from the input means 2 and is Stored in the 
Storing means 3. The relationship between a position on the 
wafer map and that of the shape Simulator is displayed in a 
region 115. In the region 115, an image is created by a shape 
Simulation with the Same image resolution as that of the 
wafer map and is represented in three dimensions with 
coordinates and sizes unified. 

In the case where the above-mentioned function is imple 
mented by using an internet browser, the map data, the map 
Synthetic data, the data on the enlarged view and the data on 
the shape Simulator are linked by a clickable map or a 
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middleware interface Such as a CGI. In the case where the 
above-mentioned function is implemented by using the 
internet browser, split screens shown in FIG. 5 are coupled 
by using a frame function of the HTML so that a desired data 
browser can be completed. In the case where the above 
mentioned function is converted into dedicated applications, 
the number of pixels in which data overlaps with a map 
Synthetic language is calculated to Set a threshold. Thus, 
causality of layerS can also be calculated automatically. 

While the map synthesis obtained from one lot has been 
described in the Second embodiment, it can also be per 
formed by using map data on a plurality of optional lots in 
the same manner. If the lots are used, it is possible to Verify 
disorder of an apparatus and the like according to Similarity 
of maps at one Step, for example 

While the case where the screen of the wafer map is 
Subjected to the coloring Setting and the map Synthesis is 
then performed has been described in the Second 
embodiment, it is also possible to change the Setting on a 
map Synthetic Screen or to perform a vertical motion 
between the layers. 

According to the Second embodiment, the wafer map is 
used to display images of the mask data or other data Such 
as the shape Simulation in two or three dimensions, for 
example. Consequently, data analysis can be performed. It is 
needless to Say that the wafer map analysis aid System can 
function even if these data are not used together. 

While all the data have been aggregated on one Screen of 
one terminal in the first and Second embodiments, the data 
may be split and displayed on a plurality of monitors to 
obtain the same effects as those in the first and Second 
embodiments. 

While a database and a computer for managing each data 
have not been described in the first and second 
embodiments, the data may be aggregated on one hardware 
or may be distributed on Some hardware. Each data can be 
retrieved on-line by means of one computer. It is Sufficient 
that the data are linked to each other. 

While the first and second embodiments have described 
examples in which the internet browser is used and the GIF 
and the JPEG are utilized for the image data on image 
display, any data format of the image data can be used if it 
can be displayed on the browser by using a plug-in data 
converting tool. While there has been described a data 
construction in which the resolutions of all kinds of wafer 
maps are Synthesized and an analysis efficiency is the 
highest, the present invention can also be applied to the case 
where the resolutions of the images of all the wafer maps are 
not coincident with one another and the sizes are varied. 

While a link to the map data has not been described in the 
first and Second embodiments, it is also possible to link an 
SEM image photo observed in a which is being manufac 
tured and the like to a step, a trend chart and the like, and to 
link the trend chart to a document. 

While the invention has been described in detail, the 
foregoing description is in all aspects illustrative and not 
restrictive. It is understood that numerous other modifica 
tions and variations can be devised without departing from 
the Scope of the invention. 

I claim: 
1. A wafer map analysis aid System comprising: 
observing means for executing inspection or measure 
ment on wafers at plural Steps of a Semiconductor 
manufacturing process to which said wafers are 
Subjected, to thereby create plural wafer map data 
which are image data respectively capable of repre 
Senting results of Said inspection or Said measurement 
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at Said plural Steps on images of Said wafers as wafer 
maps, and for adding, to Said plural wafer map data, 
linkers respectively indicating relation to Said plural 
StepS, 

input means for inputting text data related to Said plural 
StepS, 

Storing means for Storing Said plural wafer map data 
respectively accompanied with Said linkerS Sent from 
Said observing means and Said text data Sent from Said 
input means, and 

image display means capable of displaying images of Said 
text data Stored in Said Storing means on a Screen, and 
capable of fetching a specified part of Said plural wafer 
map data from Said storing means in accordance with 
Said linkers to thereby display those images on Said 
Screen which Said part of wafer map data represent as 
part of Said wafer maps. 

2. The wafer map analysis aid System according to claim 
1, wherein 

each of Said linkers includes a file name with a processing 
date, Said file name being inherent in a lot. 

3. The wafer map analysis aid System according to claim 
1, 
wherein Said text data includes numerical data, and 
Said image display means displayS Said numerical data in 

a graph and visually distinguishably indicates a posi 
tion or positions of Said specified part of Said plural 
wafer map data on Said graph. 

4. The wafer map analysis aid System according to claim 
1, wherein 

Said plural wafer map data include information about 
absolute coordinates and absolute dimensions of Said 
respective wafer maps, and 

Said image display means Superposes and displayS plural 
images of Said part of wafer maps by using Said 
information. 

5. The wafer map analysis aid System according to claim 
1, wherein 

Said plural wafer map data include information about 
absolute coordinates and absolute dimensions of Said 
respective wafer maps, and 

Said image display means Superposes an image of Said 
part of wafer maps on an image of mask data and 
displays them by using Said information. 

6. The wafer map analysis aid System according to claim 
1, wherein 

Said plural wafer map data include information about 
absolute coordinates and absolute dimensions of Said 
respective wafer maps, and 

Said image display means Superposes an image of Said 
part of wafer maps on an image of a shape Simulation 
and displays them by using Said information. 

7. The wafer map analysis aid System according to claim 
1, wherein Said image display means displayS Said images 
which said part of wafer map data represent as Said part of 
Said wafer maps on Said Screen in a predetermined order 
based on Said linkers. 

8. A wafer map analyzing method for analyzing a wafer 
map displayed as an image on an image display means 
comprising Steps of: 

executing inspection or measurement on wafers at plural 
Steps of a Semiconductor manufacturing process to 
which Said wafers are Subjected, to thereby create 
plural wafer map data which are image data respec 
tively capable of representing results of Said inspection 
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or said measurement at Said plural Steps on images of 
Said wafers as wafer maps, 

adding, to Said plural wafer map data, linkerS respectively 
indicating relation to Said plural Steps; 

inputting text data related to Said plural Steps; 
Storing Said plural wafer map data respectively accompa 

nied with Said linkers and Said inputted text data, and 
causing Said image display means to display images of 

Said Stored text data, to fetch a specified part from Said 
Stored plural wafer map data in accordance with Said 
linkers, and to thereby display imageS which said part 
of wafer map data represent as part of Said wafer maps. 

9. The wafer map analyzing method according to claim 8, 
wherein 

each of Said linkers includes a file name with a processing 
date, Said file name being inherent in a lot. 

10. The wafer map analyzing method according to claim 
8, wherein 

Said text data includes numerical data, 
Said Step of causing Said image display means to display 

images of Said Stored text data includes a step of 
displaying Said numerical data in a graph, and 
Said wafer map analyzing method further comprises a Step 

of: 

causing Said image display means to visually distinguish 
ably indicate a position or positions of Said specified 
part of Said plural wafer map data on Said graph. 

11. The wafer map analyzing method according to claim 
8, wherein 

Said plural wafer map data include information about 
absolute coordinates and absolute dimensions of Said 
respective wafer maps, and 

Said Step of causing Said image display means to display 
imageS which said part of wafer map data represent 
includes a step of 
causing Said image display means to Superpose and 

display plural images of Said part of wafer maps by 
using Said information. 

12. The wafer map analyzing method according to claim 
8, wherein 

Said plural wafer map data include information about 
absolute coordinates and absolute dimensions of Said 
respective wafer maps, and 

Said Step of causing Said image display means to display 
imageS which said part of wafer map data represent 
includes a step of 
causing Said image display means to Superpose an 

image of Said part of wafer maps on an image of 
mask data and display them by using Said informa 
tion. 

13. The wafer map analyzing method according to claim 
8, wherein 

Said plural wafer map data include information about 
absolute coordinates and absolute dimensions of Said 
respective wafer maps, and 

Said Step of causing Said image display means to display 
imageS which said part of wafer map data represent 
includes a step of 
causing Said image display means to Superpose an 

image of Said part of wafer maps on an image of a 
shape Simulation and display them by using Said 
information. 
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14. The wafer map analyzing method according to claim 

8, wherein 
Said Step of causing Said image display means to display 

imageS which Said part of wafer map data represent as 
part of Said wafer maps includes a step of: 

causing Said image display means to display Said images 
which Said part of wafer map data represent as Said part 
of aid wafer maps in a predetermined order based on 
Said linkers. 

15. A wafer processing method, comprising Steps of: 
processing a plurality of first wafers included in a first lot 

by a predetermined manufacturing line; 
executing inspection or measurement on Said first wafers 

at plural Steps of a Semiconductor manufacturing pro 
ceSS of Said predetermined manufacturing line to which 
Said first wafers are Subjected, to thereby create plural 
wafer map data which are image data respectively 
capable of representing results of Said inspection or 
Said measurement at Said plural Steps on images of Said 
first wafers as wafer maps, 

adding, to Said plural wafer map data, linkers respectively 
indicating relation to Said plural Steps; 

inputting text data related to Said plural Steps; 
Storing Said plural wafer map data respectively accompa 

nied with Said linkers and Said inputted text data; 
causing Said image display means to display images of 

Said Stored text data, to fetch a specified part from Said 
Stored plural wafer map data in accordance with Said 
linkers, and to thereby display imageS which said part 
of wafer map data represent as part of Said wafer maps, 

analyzing a processing of Said plurality of first wafers by 
Said wafer maps, 

controlling said predetermined manufacturing line by 
using an analysis result of Said wafer maps, and 

processing a plurality of Second wafers included in a 
Second lot by Said predetermined manufacturing line 
which is controlled. 

16. The wafer processing method according to claim 15, 
wherein 

Said Step of causing Said image display means to display 
imageS which Said part of wafer map data represent as 
part of Said wafer maps includes a step of: 

causing Said image display means to display Said images 
which Said part of wafer map data represent as Said part 
of a said wafer maps in a predetermined order based on 
Said linkers. 

17. A method of displaying manufacturing information, 
comprising: 

generating Semiconductor manufacturing process wafer 
map data for respective ones of a plurality of Semicon 
ductor manufacturing Steps; 

generating information linking Said map data with respec 
tive ones of Said Steps; 

displaying first information relating to at least one of a 
device used in one of Said StepS and at least one of a 
group of waferS processed by Said device; 

Selecting at least one piece of Said first information; and 
automatically displaying Semiconductor wafer map data 

corresponding to Said one piece of Said first information 
using Said linking information based upon Said Select 
ing step. 

18. A method as recited in claim 17, comprising: 
generating numerical data relating to Said map data; 
automatically displaying Said numerical data correspond 

ing to Said one piece of Said first information based 
upon Said Selecting Step. 
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19. A method as recited in claim 17, comprising: 
generating electrical characteristics data; 
generating electrical test data; and 
automatically displaying electrical characteristics data 5 

and electrical test data related to Said one piece of Said 
first information. 

20. A method as recited in claim 17, comprising: 
generating manufacturing trend data; and 
displaying Said trend data with Said wafer map data. 

16 
21. A method as recited in claim 17, comprising: 
generating Synthesized wafer map data from Said wafer 
map data; and 

displaying Said Synthesized wafer map data with Said 
wafer map data. 

22. A method as recited in claim 17, comprising: 
generating mask data related to Said manufacturing pro 

ceSS, and 
displaying Said mask data with Said wafer map data. 
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