	Mechanical Engineering
	ME 430
Mechatronic Systems


	Catalog Description

	
	Applications of microprocessors and microcontrollers and digital electronics to the design and utilization of embedded control systems in smart systems and products.  Topics include Boolean logic and algebra, system hardware and software development, and interfacing for mechanical applications.


	Instructor(s)

	
	Merkel and Fisher


	Required/Elective

	
	Required. 


	Class/Laboratory Schedule

	
	Three 50-minute lectures plus 160 minute lab time per week


	Prerequisites

	
	--ME323 Computer Applications II or equivalent experience with one or more high level computer programming language, such as C, FORTRAN, Pascal, Basic, or Matlab.

-- ES203 and ECE 207 or equivalent background in direct and alternating current  

    circuits, components, and devices.




	Textbook(s)

	
	E-text:  Lessons In Electric Circuits, Volume IV ( Digital ) 
by Tony R. Kuphaldt, 4th Ed., last update July 30, 2004




	Course Objectives

	
	After successful completion of this course, students will:

	
	--  have gained an understanding of digital system components and digital logic.

-- understand the importance and use of digital control devices in mechanical design.

-- have learned how to program and interface microcontroller devices.

-- have the function and use of a wide variety of common sensors.

-- have had hands on experience working with microcontrollers and PLCs.



	
	


	Course Topics

	
	Number systems 
Boolean Logic
Karnaugh Maps
Combinational and Sequential Logic Devices

Digital Breadboarding

Switches, Relays,  and Transistors
Ladder Logic
Microcontrollers

Programable Logic Controllers



	ABET Criteria

	
	This course primarily addresses ABET Criteria a, b, c, d, e, g, i, and k. 


	Program Outcomes

	
	Teams - An ability to work effectively in teams

When assigned to teams, students will:

__√__  1. Share responsibilities and duties, and take on different roles when applicable.

__√__  2. Analyze ideas objectively to discern feasible solutions by building consensus.

__√__  3. Develop a strategy for action.

____  4. Listen openly, actively and critically.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

__√___  5. Present information visually using drawings, graphs and sketches.

__√___  6.  Deliver oral presentations with clarity and professionalism.

Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

__√___  1.  Inspect and define the problem.

__√___  2.  Identify the basic principles and concepts that apply to the situation.

__√__  3.  Use appropriate resources to locate pertinent information.
__√___  4.  Build appropriate model(s).

__√___  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

__√__  6.  Check a solution using appropriate criteria.

Design - An ability to design a product or process to satisfy a client's needs subject to constraints

___√__  1.  Understand the problem.
___√__  2.  Develop a design specification that addresses customer/client needs and constraints.
___√__  3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.
___√__  5.  Test and refine the implementation until the product or process design specifications are met or exceeded.


Continue to Learn and Educate One's Self                            

___√__  1.  Learn new information independently. 


	Professional Component

	
	This course provides 4 credits of engineering design.

	
	

	Prepared by

	
	Clark T. Merkel     3-28-06


