
Required Course: ECE 42400 Electromechanical Systems and Applied Mechatronics  
Credit and contact hours: (3 cr.) Class 3 
2014-16 IUPUI Campus 
Bulletin description: 

P: ECE 30100. Class 3.  Design, optimization, and control of 
electromechanical and mechatronic systems. Comprehensive dynamic 
analysis, modeling, and simulation of electric machines, power 
electronics, and sensors. Application of advanced software and 
hardware in mechatronic systems design and optimization. 

Prerequisite or corequisite:   P ECE 301 
Prerequisites by topic:   Kirchhoff’s laws and circuit equations, sinusoidal steady state analysis, 

frequency response, Laplace transforms and transfer functions. 
Textbook: D. G. Alciatore and M. B. Histand, Introduction to Mechatronics and 

Measurement Systems, 3rd edition, McGraw-Hill, Boston, 2005.  ISBN-
13: 978-007-296305-2; ISBN-10: 0-07-296305-0. 

Coordinator:  
Goals: To teach engineering students analysis, design, synthesis, and selection 

of systems that combine electronic and mechanical components with 
modern controls and microprocessors. 

Outcomes: Upon successful completion of the course, students should be able to  
 

1. Use transistors to switch loads.  [a, b, e] 
2. Analyze and implement operational amplifier circuits.  [a, b, e] 
3. Understand the basics of amplitude and phase linearity, 

bandwidth, step and frequency response of 0, 1st and 2nd order 
systems.  [a, e] 

4. Analyze and implement basic digital combinational logic 
networks.  [a, b, e] 

5. Program microcontroller and interface with input switches, 
output LEDs and loads.  [a, b, e, k, PC3] 

6. Understand relationship between sampling rate and signal 
bandwidth. [a, e] 

7. Use electromechanical sensors including hands-on experience 
with roughly half of the following:  proximity switches, 
potentiometers, linear variable differential transformers, optical 
encoders, strain gages, load cells, thermocouples and 
accelerometers.  [a, b, c, d, e, k, PC3] 

8. Control electromechanical machinery including hands-on 
experience with roughly half of the following six categories: 
AC, DC and stepper motors, solenoids, hydraulic and pneumatic 
actuators.  [a, b, c, d, e, k, PC3] 

Topics: 
 

1. Electric circuits and components.  (1 class) 
2. Semiconductor electronics.  (3 classes) 
3. Analog signal processing using operational amplifiers.  (2 

classes) 
4. Combinational logic circuits.  (3 classes) 
5. Microcontroller programming.  (5 classes) 
6. Sensors.  (4 classes) 
7. Actuators.  (4 classes) 
8. Signal sampling.  (3 classes) 
9. General properties of 0th, 1st and 2nd order systems.  (3 classes) 



10. Midterm exam.  (1 class) 
11. Final exam. (1 class) 

Computer usage: Microchip MPLAB IDE.  Students complete two assignments involving 
PIC programming. 

Evaluation methods: One midterm exam, homework, 4 laboratory reports, and final 
comprehensive exam. 

Laboratory projects: 1. Measurements and semiconductor electronics. 
2. Operational amplifiers and digital electronics. 
3. Microcontrollers and sensors. 
4. Electromechanical machinery. 

ABET category: Engineering science 80%, engineering design 20%. 
Prepared by: Steven M. Rovnyak   
Date:   March 15, 2009 
 
  
 

 
 

  
 
  
 
  
 
   
 
 
 
 


