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A Machine Learning-Assisted Model for GaN Ohmic Contacts Regarding the Fabrication Processes





ABSTRACT
    Gallium nitride (GaN) devices have been successfully commercialized due to their superior performance, especially their high-power transformation efficiency. To further reduce the power consumption of these devices, the optimization for the ohmic contacts is attracting more and more attention. In the light of the mature and powerful machine learning (ML) techniques, this work provides a novel method to evaluate the fabrication processes of the ohmic contacts in AlGaN/GaN heterojunction, n-type, and p-type GaN, by establishing a regression-based model. The proposed model can not only investigate the influence weight of each process but also predict the contact resistance by inputting the desired recipes. A website ( http://ohmic.zeheng.wang/ ) containing the successfully trained model for the readers’ interests is also provided, which, we believe, would benefit the society of the process development and optimization.





        	
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

     AlGaN/GaN HEMT is normally-on (depletion mode) in nature due to the existing 2DEG channel which is induced by the strong polarization charges from the AlGaN/GaN heterostructure. A normally-off (enhancement mode) device is desirable as it is able to eliminate negative power supply which reduces the overall design cost, size and complexity of the system. Several approaches in achieving Enhancement mode HEMT have been reported; such as gate recess etching, fluorine plasma treatment, and AlGaN barrier thinning. However, a standard processing method with good controllability, uniformity and reproducibility is still lacking. 

2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
·  These disadvantages of SiC play in favor of silicon as a substrate of choice for GaN epitaxy with its good thermal conductivity, low cost and availability of larger wafers, in addition to the possibility of integrating GaN devices with mature silicon devices. 
· On the other hand, the high thermal expansion coefficient mismatch and large lattice mismatch between Si and GaN favor the appearance of cracks on the surface. 


2.2. PROPOSED SYSTEM 
    The proposed treatment requires an additional high temperature (>700 °C) pre-gate annealing using RTP which has to been done prior to gate metal deposition to avoid the degradation of the Schottky gate. As a result, the gate recess etching and gate patterning steps are separated, leading to subsequent lithography and self-aligning issues.Germanium, which acts as an n-type donor in the AlGaN barrier layer, is proposed to be able to compensate the effects of positive sheet charges at the heterointerface, which eventually depletes the 2DEG channel leading to a positive shift in the threshold voltage. The efficiency and feasibility of this approach in achieving an enhancement mode of operation are studied.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· To understand the superiority of GaN technology over conventional devices at high temperatures, it is very important to identify the main factors that affect the physical limits and operation of semiconductors at high temperature. 
· This advantage in wide bandgap devices reduces the junction leakage current by several orders of magnitude at any operating temperature, thus enabling the implementation of devices operating at high voltage and high temperature where conventional semiconductors are no longer applicable. 


Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Electronics and packaging intended for emerging harsh environment applications: A review
	A. Hassan, Y. Savaria, and M. Sawan, 
	 The extreme environment could be surrounding high-, low-, and wide-range temperature, intense radiation, or even a combination of above conditions. 

	SiC integrated circuit platforms for high-temperature applications
	P. G. Neudeck, 
	 We present in premiere a prototype set of essential mixed-signal ICs on SiC capable of controlling power switches and a lateral power MESFET able to operate at high temperatures, all embedded on the same chip.

	Novel AlInN/GaN integrated circuits operating up to 500 ◦C
	R. Gaska et al., 
	In many leading industrial applications such as aerospace, military, automotive and deep-well drilling, the extreme temperature environment is the fundamental hindrance to the use of microelectronic devices

	GaN-on-insulator technology for high-temperature electronics beyond 400 ◦C
	P. Herfurth et al., 
	The current on/off ratio decreases from 1010 at RT to 106 at 600 °C, due to residual defect activation. 









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:
    The electrical and material properties of GaN semiconductors make them excellent candidates for high temperature applications. In spite of GaN superiority over other known conventional devices, there are still many challenges with GaN based technologies, including material, ohmic and Schottky contacts. These challenges should be overcome before the exceptional ability of GaN to function at extreme temperature exceeding 600◦C can be fully leveraged. We reviewed in this paper technological and intrinsic limitations of GaN, including thermal, chemical, current collapse and device self-heating limitations. This review also summarized several significant recent developments of GaN devices as well as their use in harsh environments. In spite of the significant reported recent developments, the maturity of GaN technologies still limit their use in systems that must withstand harsh environments. On the road to maturity, further work is required to obtain integrated devices that are reliable at high temperature. Significant efforts are required to characterize and improve GaN fabrication processes. 
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