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ABSTRACT
    This paper presents a comprehensive analysis of non-linear voltage-dependent capacitances of vertical SiC power MOSFETs with lateral channel, focusing specifically on fast switching transients. The capacitance-voltage (C-V) device characteristics, (Cgs, Cgd, Cds), being dependent on both Vgs and Vds, are extracted by means of two-dimensional Technology Computer Aided Design (TCAD) simulations for a commercially available device in both off- and on-state modes. Different compact models for the power MOSFET are investigated, each employing a three inter-terminal capacitance model as typically used in power electronics.The performed analysis provides a detailed explanation for the importance of taking into account the dependence of Cgd, Cgs and Cds on both of the voltages Vgs and Vds. This is especially important for fast switching transients (in the range of 10 ns) in order to accurately predict switching losses, driver losses, current and voltage slopes, as well as current and voltage delays. As direct measurements for Cgd, Cgs and Cds in dependence of both Vgs and Vds are highly demanding, the results presented in this paper increase the understanding of both the underlying effects as well as of the trade-offs between accuracy and computational complexity made by simplifying device models. In turn, this information is highly beneficial for enabling accurate and computationally efficient automated design procedures for power electronics.                             
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In order to make the most out of Wide Band Gap materials in application, the packaging of the devices needs to be reconsidered. 
· The conventional structure of existing Si and SiC power modules means that the current paths are formed by means of Aluminium (Al) bonding wires which connect the terminals of the package to the semiconductor die. 
· This die is soldered to a direct copper bonding substrate (DCB) which in turn electrically isolates the die from the base of the package while still providing sufficient thermal transfer of heat. 
· All of the components are then encapsulated with Silicone gel in order to provide protection against environmental effects, such as humidity and dirt. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The typical response to this problem has been the addition of a SiC Schottky Barrier Diode (SBD) which has a lower forward voltage and faster recovery time. 
· Regardless of the cause, an uncontrolled short-circuit event can cause serious damage to a system as well as to sensitive loads. 
· Thus it becomes necessary to protect the system against such events.
· SiC MOSFETs are especially susceptible to damage as a result of short-circuiting events due to their fast switching speeds and very low on-state resistance.
2.2. PROPOSED SYSTEM 
· The modeling of interface charge density is found to be necessary to describe the electrostatics of SiC power MOSFETs when operating at simultaneous high current and high voltage regions. 
· The proposed compact model accurately fits the measurement data extracted of a 160 milli ohms, 1200V SiC power MOSFET in the complete IV plane from drain-voltage Vd = 5mV up to 800 V and current ranges from few mA to 30 A.
· To minimize the effect of self-heating in the measurements and to achieve high accuracy in the high voltage and high current IV characteristics of the DUT, we use the technique and considerations explained in.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· It was shown that non-linear voltage-dependence of interterminal MOSFET capacitances determine the dynamic performance of power MOSFETs. 
· In contrast to compact device models, numerical simulation of semiconductor devices in TCAD tools provides a more accurate modelling of device physics, and a deeper insight into the device performance, which can neither be gained accurately by DPT nor by calorimetric measurements.
· The 2D TCAD model was calibrated to match the I-V and C-V device characteristics as close as possible, while observing the performance variation between several C2M0080120D devices. 
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	     DESCRIPTION

	Wide band gap technology: Efficiency potential and application readiness map
	M. Makoschitz et al., 
	The two recently launched programs by ARPA-E (CIRCUITS and PNDIODES) continue to investigate the use of WBG semiconductors in power electronics.

	Characterization of wide bandgap power semiconductor devices
	F. Wang et al., 
	This paper focuses on WBG device characterization at cryogenic temperatures. First, the testing setup for cryogenic temperature characterization is introduced.

	Improved SiC power MOSFET model considering nonlinear junction capacitances
	Z. Duan et al., 
	Silicon carbide (SiC) power metal-oxide-semiconductor field-effect transistors (MOSFETS) have been applied in high-power and high-frequency converters recently.

	A non-segmented PSpice model of SiC MOSFET with temperature-dependent parameters
	H. Li et al., 
	The non-segmented equations and the parameter-extraction method for the proposed SiC mosfet PSpice model are introduced first.



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:
     This paper shows the voltage dependence of capacitance in vertical SiC power MOSFETs with lateral channel. It investigates the effect of two-voltage dependent (Vgs,Vds) nonlinear C-V properties on the performance of the device in fast switching. TCAD device simulations allow the impact of layout parasitics and the device I-Vs and C-Vs characteristics on the device switching performance to be distinguished with a higher accuracy than it is possible by any kind of measurements. With the different approaches for the three interterminal capacitance model evaluated here, detailed insight is obtained on the origin of and impact on parameters such as measured switching energy losses Eloss,out, Ohmic switching energy losses Eloss,ch, voltage tdelay,V and current tdelay,I delay, and voltage dVds/dt and current dId/dt rate of change. The modelling approach presented in this paper is highly valuable for understanding the trade-offs between accuracy and computational cost for predictive modelling of SiC power MOSFETs, and can also be applied to other fast switching power devices. 
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