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Machine Learning Based Detection Method for Wafer Test Induced Defects







ABSTRACT
· Wafer test is carried out after integrated circuits (IC) fabrication to screen out bad dies. 
· In addition, the results can be used to identify problems in the fabrication process and improve manufacturing yield. 
· However, the wafer test itself may induce defects to otherwise good dies. 
· Test-induced defects not only hurt overall manufacturing yield but also create problems for yield learning, so the source problems in testing should be identified quickly. 
· In the wafer acceptance test process, dies are probed in a predetermined order, so test-induced defects, also known as site-dependent faults, exhibit specific patterns that can be effectively captured in test paths.

· In this paper, we analyze characteristics of test-induced defect patterns and define features that can be used by machine learning algorithms for the automatic detection of test-induced defects. 
· Therefore, defective dies caused by the wafer test can be retested for yield improvement. 
· Test data from six real products are used to validate the proposed method. Several machine learning algorithms have been applied, and experimental results show that our method is effective to distinguish between test-induced and fabrication-induced defects. 
· On average, the prediction accuracy is higher than 97%. 












CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· If necessary, the wafer images are first separated into their chips. Afterwards, a localization of the separated chips takes place according to their position inside the wafer, i.e. the system separates the chips into inside and outside the wafer situated ones, including chips on the wafer border and beyond. 
· In order to be able to counteract possible lower occurrences of individual error classes, we balanced all occurring classes. 
· Afterwards, the chips are classified into inside and outside situated chips, as they are depending on the wafer border. 
· This step is realized via convolutional neural network 

2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· To impose sparsity on the matrix, its rank is always used as a minimization objective function. 
· An intuitive analogy of rank is the Lo norm for a vector, which is the number of non-zero entries in a vector. 
2.2. PROPOSED SYSTEM 
· Automatic defect detection is a fundamental and vital topic in the research field of industrial intelligence. 
· In this work, the authors develop a more flexible deep learning method for the industrial defect detection. 

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The performance of the proposed method is demonstrated by detecting faults in plasma etch. 
· This method is further improved by combining with principle component analysis in to handle large-scale data. A semi-supervised one-class SVM is used in to detect faults in reactive ion etching (RIE) systems. 

Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Exploiting expendable process-margins in DRAMs for run-time performance optimization
	Chandrasekar, K.; Goossens, S.; Weis, C.; Koedam, M.; Akesson, B.; Wehn, N.; Goossens, K. 
	In this paper, we propose a generic post-manufacturing performance characterization methodology for DRAMs that identifies this excess in process-margins for any given DRAM device at runtime, while retaining the requisite margins for voltage (noise) and temperature variations.

	Testing Open Defects in Memristor-Based Memories.
	Hamdioui, S.; Taouil, M.; Haron, N.Z. 
	This paper presents fault analysis and modeling for open defects based on electrical simulation, introduces fault models, and proposes test approaches for RRAMs.

	Analysis and modeling of systematic and defect related yield issues during early development of a new technology
	Guldi, R.; Watts, J.; Paparao, S.; Catlett, D.; Montgomery, J.; Saeki, T. 
	This paper discusses several approaches to yield modeling that were useful during initial development of 64M DRAM technology

	The binomial test: A simple tool to identify process problems
	Kaempf, U.; Ulrich, K. 
	The yield distribution of a batch of wafers is an indicator of the type and behavior of defect sources in the manufacturing process. In a stable process, defects generated by these sources are evenly and randomly distributed, repetitive from wafer-to-wafer.









2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005
















CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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                                                     CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 
















CHAPTER 5
CONCLUSION:
For the best deep-learning based classification model for wafer defective pattern recognition, VGG-16 is the best for both augmented dataset. However, Customized GAP-SV model is also showing the same best result in the case of using rotating dataset and there is one more benefit, the training time is half of VGG-16’s. GAP-SV model also could be the useful classification model when this is applied to the production. For the training data augmentation method, Rotating is better than convolutional autoencoder for wafer map data for all test cases. It looks like rotating is generating more realistic, unexpected and regularized dataset. For future works, Improving ‘Scratch’ and ‘Loc’ pattern’s prediction is required by generating an independent classification module for each class or by testing different network like Dense. To apply this to the production, a process flow and a certain model architecture for each process need to be defined more practically. 
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