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ELECTROPLATING CHAMBER LEAKAGE PLATING WARNING METHOD 

AND SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] Field of the Invention 

[0002] The present invention relates to the field of semiconductor 

manufacturing technology, specifically relating to a warning method and system for 

an electroplating chamber leakage plating. 

[0003] The Related Art 

[0004] In the process of manufacturing integrated circuits, many procedures 

are involved. Among them, the electroplating procedure is an indispensable step in the 

chip manufacturing process. During the electroplating process, some anomalies often 

occur, such as leakage plating, electrical discontinuities, abnormal plating height, 

liquid leakage, etc. Leakage plating, in particular, can lead to lower plating heights. If 

not detected in time, it can cause entire batches or even multiple batches of wafers to 

be reworked or scrapped. To timely detect issues with wafer leakage plating, it is 

necessary to inspect the wafers after electroplating is completed to confirm their 

condition. Once leakage plating is detected, the corresponding electroplating chamber 

should be handled by switching its status from production to maintenance. 

[0005] The method in the prior art for solving the above-mentioned problem is 

as follows: after the entire batch of wafers has been electroplated, manually inspect 

the electroplating conditions of the entire batch of wafers to determine if there are any 

anomalies during the electroplating process. This method has obvious flaws. Firstly, 

inspecting only after the entire batch of wafers has been electroplated means that once 

any anomaly occurs, that can lead to the reworking or scrapping of the entire batch of 

wafers, causing significant losses. Secondly, the inspection of wafer electroplating 

anomalies requires detailed checks. Using manual inspection is inefficient and costly. 

Moreover, manual inspection can easily result in errors, leading to misjudgments and 



 

 

 2 

missed judgments. Once such errors occur, they may cause multiple batches of wafers 

to be reworked or scrapped, with incalculable consequences. 

[0006] Therefore, there is an urgent need for a method that can replace manual 

inspections and promptly check the electroplating condition of each wafer after 

plating, inspecting the seed layer at the edge of each wafer. When leakage plating on 

the edge of a wafer is detected, an alarm should be issued promptly to notify the 

personnel to handle the electroplating chamber processing that wafer, and to stop any 

wafer to be plated from entering that electroplating chamber. 

 

SUMMARY 

[0007] To replace manual inspections and promptly detect leakage plating 

issues on wafers, as well as handle issues of electroplating chambers, this invention 

proposes a warning method and system for warning of leakage plating in 

electroplating chambers. 

[0008] First aspect, the present invention provides a warning method for 

warning of leakage plating in electroplating chambers, which includes the following 

steps: 

[0009] positioning the electroplated wafer on a fixture at a detection location;  

[0010] setting a target detection area of the wafer;  

[0011] operating an image sensor to detect the target detection area of the 

wafer, determining whether there is unwanted metal deposition in the target detection 

area;  

[0012] if unwanted metal deposition exists within the target detection area of 

the wafer, indicating leakage plating occurs in the electroplating chamber that 

processed this wafer, an alarm command is issued;  
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[0013] if there is no unwanted metal deposition within the target detection area, 

indicating no leakage plating in the electroplating chamber that processed this wafer, 

no alarm command is issued. 

[0014] According to an embodiment of the present invention, the fixture at the 

detection location includes: 

[0015] a separately set installation fixture; or, 

[0016] a wafer chuck inside a cleaning chamber used for the wafer cleaning 

process. 

[0017] According to an embodiment of the present invention, the step of 

operating an image sensor to detect the target detection area of the wafer, and 

determining whether there is unwanted metal deposition in the target detection area of 

the wafer further includes:  

[0018] pre-setting a gray value threshold for the image sensor to issue the 

alarm command; 

[0019] the image sensor collects the image of the target detection area of the 

wafer, generates a target image, and sends the target image to a processor; 

[0020] the processor receives the target image, performs grayscale processing 

on the target image, generates gray value data information of the target image, 

compares the gray value data with the gray value threshold, and generates a 

comparison result; 

[0021] if the comparison result is that the gray value is within the gray value 

threshold range, it indicates there is no unwanted metal deposition; 

[0022] if the comparison result is that the gray value exceeds the gray value 

threshold, it indicates the presence of unwanted metal deposition. 

[0023] According to an embodiment of the present invention, the target 

detection area of the wafer is set as a circular ring area extending 1.0-2.0mm from the 

periphery of the wafer towards the center of the wafer. 
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[0024] According to an embodiment of the present invention, during the 

process of the image sensor detecting the target detection area of the wafer, the wafer 

and the image sensor rotate relative to each other. 

[0025] According to an embodiment of the present invention, the relative 

rotation speed between the wafer and the image sensor is not more than 50 rpm . 

[0026] According to an embodiment of the present invention, the image sensor 

includes: a camera used for collecting the target image. 

[0027] According to an embodiment of the present invention, when it is 

determined that a leakage plating phenomenon has occurred in the electroplating 

chamber, after issuing an alarm command, the method further includes: switching the 

operational state of the electroplating chamber that processed the wafer to a 

maintenance-required state, and prohibiting wafers to be electroplated from entering 

this electroplating chamber. 

[0028] Second aspect, the present invention provides a warning system for 

warning of leakage plating in electroplating chambers, including: 

[0029] a wafer positioning device, for positioning the electroplated wafer at the 

detection location; 

[0030] a detection device, for using an image sensor to detect the predefined 

target detection area of the wafer, determining whether there is unwanted metal 

deposition within the target detection area; and 

[0031] an alarm device, for issuing an alarm command when unwanted metal 

deposition is detected within the target detection area of the wafer.  

[0032] The method and system of the present invention for warning of leakage 

plating in electroplating chambers enable automatic detection of leakage plating on 

electroplated wafers, replacing manual inspections, promptly detecting leakage plating 

issues on wafers, issuing alarms, and facilitating the handling of the electroplating 

chamber by personnel. 
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[0033] Other features and advantages of this invention will be described in the 

subsequent description and some will become apparent from the description or can be 

learned by implementing the invention. The objectives and other advantages of the 

invention may be realized and obtained through the structures pointed out in the 

description and drawings. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] In order to more clearly illustrate the technical solutions in the 

embodiments of the present invention or in the prior art, the drawings required for the 

description of the embodiments or the prior art are briefly introduced below. It is 

apparent that the drawings described below are some embodiments of the invention, 

and for those skilled in the art, other drawings can also be obtained based on these 

drawings without creative efforts. 

[0035] Fig. 1 shows a schematic diagram of an electroplating chamber leakage 

plating warning method according to an embodiment of the present invention; 

[0036] Fig. 2 shows a structural schematic diagram of a leakage plating 

detection device in an embodiment of the present invention; and 

[0037] Fig. 3 shows a structural schematic diagram of an electroplating 

chamber leakage plating warning system according to an embodiment of the present 

invention. 

 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0038] To make the objectives, technical solutions, and advantages of the 

embodiments of this invention clearer, the following description will combine the 

drawings in the embodiments of this invention to provide a clear and complete 

explanation of the technical solutions in the embodiments of this invention. Obviously, 

the described embodiments are only part of the embodiments of this invention, not all 
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of them. Based on the embodiments in this invention, all other embodiments obtained 

by those of ordinary skill in the art without making creative efforts are within the 

scope of protection of this invention. 

[0039] The present invention proposes an electroplating chamber leakage 

plating warning method, which includes the following steps: positioning the 

electroplated wafer at the detection location; setting the target detection area of the 

wafer; operating an image sensor to detect the target detection area of the wafer, 

determining whether there is unwanted metal deposition within the target detection 

area of the wafer, and issuing corresponding feedback commands based on the results 

of the determination. By automatically inspecting the electroplated wafers in a timely 

manner, it can replace manual inspection of the electroplating conditions of the wafers, 

facilitate the timely discovery of leakage plating issues on the wafers, and alert the 

staff to handle the electroplating chamber. 

[0040] Please refer to Fig. 1, which shows a schematic diagram of an 

electroplating chamber leakage plating warning method according to an embodiment 

of the present invention. As shown in Fig. 1, the electroplating chamber leakage 

plating warning method includes the following steps: 

[0041] S100, positioning the electroplated wafer at the detection location. 

[0042] After the wafer is electroplated in the electroplating chamber, it is taken 

from the electroplating chamber and positioned on a fixture at the detection location. 

The fixture in the embodiment of this invention is a wafer chuck. The wafer is 

horizontally fixed by pins set on the wafer chuck to facilitate the detection of leakage 

plating on the wafer. In this embodiment, the fixture is used not only to position the 

wafer but also to drive the rotation of the wafer, which will be described in detail later. 

[0043] It is noteworthy that the fixture used for positioning the wafer at the 

detection location in the present application can be set up as a separate installation 

fixture independent of the existing wafer processing devices. Alternatively, after the 

electroplating process is completed, a wafer chuck used in a wafer cleaning process 
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can be served as the fixture for wafer positioning. Utilizing the wafer chuck of the 

wafer cleaning process as the detection location for the wafer not only effectively 

utilizes the wafer processing devices, thereby improving the effective utilization rate 

of the devices; but also eliminates the need for separately setting up fixture for the 

detection location, thereby saving the wafer transfer procedures. While ensuring the 

detection of whether the wafer has leakage plating, it effectively improves the 

processing efficiency of the wafers. 

[0044] S200, setting the target detection area of the wafer. 

[0045] Specifically, in the embodiment of this invention, the target detection 

area of the wafer is set as follows: a certain area on the seed layer at the edge of the 

wafer is selected as the target detection area. Furthermore, this area specifically is: a 

circular ring area defined by extending 1.0-2.0mm from the periphery of the wafer 

towards the center of the wafer. Even further, it is a circular ring area extending 

1.5mm from the periphery of the wafer towards the center of the wafer. 

[0046] S300, operating an image sensor to detect the target detection area of 

the wafer. 

[0047] Specifically, pre-set a gray value threshold for the image sensor to issue 

the alarm command; 

[0048] the image sensor collects an image of the target detection area of the 

wafer, generates a target image, and sends the target image to a processor. 

[0049] During the process of the image sensor collecting the image of the 

target detection area of the wafer, the wafer and the image sensor maintain relative 

rotation. In the embodiment of this invention, the relative rotation speed between the 

wafer and the image sensor during the relative rotation process does not exceed 50rpm. 

If the relative rotation speed is too high, it will cause the target images collected by 

the image sensor to be unclear, affecting the accuracy of the results. 
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[0050] While collecting images of the target detection area of the wafer, the 

wafer can be stationary and the image sensor rotates around the wafer to collect 

images of the target detection area. Alternatively, the image sensor can be stationary, 

and the wafer chuck is connected to a driver, which drives the wafer chuck to rotate 

and thus rotates the wafer, while the image sensor collects images of the target 

detection area of the wafer in rotating. Alternatively, both the wafer and the image 

sensor simultaneously move to create relative motion for collecting the images of the 

target detection area. Exemplarily, the second method is used in the embodiment of 

this invention for image collect of the target detection area. Specifically, please refer 

to Fig. 2, which shows a schematic diagram of the leakage plating detection device in 

an embodiment of this invention. As shown in Fig. 2, the electroplated wafer 100 is 

horizontally fixed on the wafer chuck 200 by pins, and the wafer chuck 200 is 

connected to a driving device 300. The driving device 300 drives the wafer chuck 200 

to rotate the wafer 100. The image sensor 400 is positioned near the wafer 100, and 

the angle of image sensor 400 can be adjusted to facilitate image collect of different 

target detection areas on the wafer 100. The image sensor 400 is connected to the 

processor 500. In this embodiment of the invention, the processor 500 is a computer. 

The image sensor 400 in this embodiment is a camera. 

[0051] The processor 500 receives the target image, performs grayscale 

processing on the target image, generates a grayscale image of the target image, 

obtains gray value data information of the grayscale image, compares the gray value 

data information with the gray value threshold, and generates a comparison result. 

[0052] S400, determining whether there is unwanted metal deposition in the 

target detection area of the wafer, and providing corresponding feedback based on the 

determination results. If the determination result is that the presence of unwanted 

metal deposition in the target detection area of the wafer, indicating that a leakage 

plating occurs in the electroplating chamber processing that wafer, an alarm command 

is issued. If the determination result is that there is no unwanted metal deposition in 
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the target detection area of the wafer, indicating that no leakage plating occurs in the 

electroplating chamber processing that wafer, no alarm command is issued. 

[0053] When the determination result is that a leakage plating occurs in the 

electroplating chamber, after the alarm command is issued, the operational state of the 

electroplating chamber processing that wafer is switched to a maintenance-required 

state, and prohibit wafers to be electroplated from entering this electroplating chamber. 

[0054] Exemplarily, an embodiment of this invention conducts SnAg leakage 

plating detection on electroplated wafers using the aforementioned electroplating 

chamber leakage plating warning method. First, a wafer that has completed SnAg 

electroplating is positioned on the wafer chuck. A circular ring area extending 1.5mm 

from the periphery of the wafer towards the center of the wafer is set as the target 

detection area for checking whether the wafer has SnAg leakage plating. Then, the 

camera is adjusted to align with the target detection area, and the camera is operated to 

collect images of the target detection area on the wafer. During the process of image 

collecting, the drive device connected to the wafer chuck drives the wafer chuck to 

rotate the wafer at a rotation speed of 25rpm until the rotation angle of the wafer is 

greater than or equal to 360°. The camera transmits the collected target image to a 

computer. The computer performs grayscale processing on the target image, generates 

a grayscale image of the target image, obtains gray value data information of the 

grayscale image, compares the gray value data information with the gray value 

threshold, and generates a comparison result. Exemplarily, the gray value threshold 

range is 0-200, and in this embodiment, the gray value threshold is set to 30. The gray 

value of the grayscale image is compared with the gray value threshold. 

[0055] Determine whether there is unwanted metal deposition in the target 

detection area of the wafer, and provide corresponding feedback based on the 

determination results. When the gray value of the target image is greater than or equal 

to the gray value threshold 30, the determination is that there is unwanted metal 

deposition in the target detection area of the wafer; if the determination result is the 
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presence of unwanted metal deposition in the target detection area of the wafer, 

indicating that a leakage plating occurs in the electroplating chamber processing that 

wafer, an alarm command is issued. 

[0056] When the gray value of the target image is less than the gray value 

threshold 30, the determination is that there is no unwanted metal deposition. If the 

determination result is that there is no unwanted metal deposition in the target 

detection area of the wafer, indicating that no leakage plating occurs in the 

electroplating chamber processing that wafer, no alarm command is issued. 

[0057] Once the determination result is that a leakage plating has occurred 

within the electroplating chamber, and after issuing the alarm command, the 

operational state of the electroplating chamber processing that wafer is switched to a 

maintenance-required state, and wafers to be electroplated are prohibited from 

entering that electroplating chamber. 

[0058] This invention also provides an electroplating chamber leakage plating 

warning system. Please refer to Fig. 2 and Fig. 3. Fig. 2 shows a schematic diagram of 

the leakage plating detection device in an embodiment of this invention. The leakage 

plating detection device corresponding to the electroplating chamber leakage plating 

warning system in this embodiment is as shown in Fig. 2, with specific structure 

details provided in Fig. 2. Fig. 3 shows a schematic diagram of the structure of the 

electroplating chamber leakage plating warning system. As shown in Fig. 3, this 

system includes: 

[0059] a wafer positioning device, used to position the electroplated wafer at 

the detection location; 

[0060] a detection device, which uses an image sensor to detect the predefined 

target detection area of the wafer, determining whether there is unwanted metal 

deposition in the target detection area of the wafer; 
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[0061] an alarm device, used to issue an alarm command when the 

determination result indicates the presence of unwanted metal deposition in the target 

detection area of the wafer. 

[0062] Although this invention has been described in detail with reference to 

the aforementioned embodiments, those of ordinary skill in the art should understand 

that they can still modify the technical solutions recorded in the aforementioned 

embodiments or equivalently replace some of the technical features; and these 

modifications or replacements do not deviate from the essence and scope of the 

technical solutions of the embodiments of this invention. 
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What is claimed is: 

 

1. An electroplating chamber leakage plating warning method, comprising: 

positioning an electroplated wafer on a fixture at a detection location;  

setting a target detection area of the wafer;  

 operating an image sensor to detect the target detection area of the wafer, and 

determining whether there is unwanted metal deposition in the target detection area; 

if the determination result is that there is unwanted metal deposition in the 

target detection area of the wafer, indicating that a leakage plating occurs in the 

electroplating chamber processing that wafer, then an alarm command is issued;  

if the determination result is that there is no unwanted metal deposition in the 

target detection area of the wafer, indicating that no leakage plating occurs in the 

electroplating chamber processing that wafer, then no alarm command is issued. 

 

2. The method according to claim 1, wherein the fixture at the detection 

location includes: 

a separately set installation fixture; or 

a wafer chuck inside a cleaning chamber used for the wafer cleaning process.  

 

3. The method according to claim 1, wherein the step of operating an image 

sensor to detect the target detection area of the wafer, and determining whether there 

is unwanted metal deposition in the target detection area further includes: 

pre-setting a gray value threshold for the image sensor to issue the alarm 

command; 

the image sensor collects the image of the target detection area of the wafer, 

generates a target image, and sends the target image to a processor; 

the processor receives the target image, performs grayscale processing on the 

target image, generates gray value data information of the target image, compares the 
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gray value data information with the preset gray value threshold, and generates a 

comparison result; 

if the comparison result is that the gray value is within the gray value threshold 

range, then the result indicates that there is no unwanted metal deposition; 

if the comparison result is that the gray value exceeds the gray value threshold, 

then the result indicates that there is unwanted metal deposition. 

 

4. The method according to claim 1, wherein the target detection area of the 

wafer is set as: a circular ring area extending 1.0-2.0mm from the periphery of the 

wafer towards the center of the wafer.  

 

5. The method according to claim 1, wherein during the process of the image 

sensor detecting the target detection area on the wafer, the wafer and the image sensor 

rotate relative to each other. 

 

6. The method according to claim 5, wherein the relative rotation speed 

between the wafer and the image sensor is not more than 50 rpm. 

 

7. The method according to claim 1, wherein the image sensor includes a 

camera for collecting the target image. 

 

8. The method according to claim 1, wherein when the determination result is 

that a leakage plating occurs in the electroplating chamber, and after issuing the alarm 

command, the method further includes switching the operational state of the 

electroplating chamber processing that wafer to a maintenance-required state, 

prohibiting wafers to be electroplated from entering this electroplating chamber. 

 

9. An electroplating chamber leakage plating warning system, comprising: 
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a wafer positioning device, used to position the electroplated wafer at the 

detection location; 

a detection device, which uses an image sensor to detect the predefined target 

detection area of the wafer, determining whether there is unwanted metal deposition in 

the target detection area of the wafer; 

an alarm device, used to issue an alarm command when the determination 

result indicates the presence of unwanted metal deposition in the target detection area 

of the wafer. 


