
Basic class materials and laboratory projects with Simscape
in an introductory undergraduate ECE class 
for majors and non-majors

Introductory Electrical Engineering classes offer an opportunity to inspire novice electrical engineering students and spark the interest of non-majors taking the class to fulfill their major requirements.  Most introductory electrical engineering classes in the United States include a lab component that reinforces lecture content.  Designing labs that appeal to both majors and non-majors is often a challenge.  While ECE majors should start with PSPICE and other common and more general circuit simulators, the non-majors will probably need a simple and accessible simulation tool which has applications in their fields and may be accessible to them in the future. 

In this study we explore the possibility of using MATLAB’s Simscape as a basic circuit simulation tool for a class with mixed major and non-major content. Adding circuit simulation using a program like Simscape to the lab agenda addresses the problems discussed above.  With proper guidance, students can simulate certain components of the circuits that they are building in labs while familiarizing themselves with a software that is useful for ECE majors and non-majors alike.  Moreover Simscape not only has electronic components but also mechanical, hydraulic, power, and chemical simulation components. 

  The lab projects (examples) to be considered are:

1. Resistive voltage divider; interaction and introductory background on Simulink
2. Ideal operational amplifier with negative feedback loop. Oscilloscope in Simulink.
3. Wheatstone bridge and instrumentation amplifier. Introduction to subsystems of grouped circuit components.
4. Frequency response of first-order RC/RL circuits.
5. Resonance
6. Impedance matching

This paper reports on our pedagogic approach of introducing the Simscape class-related materials into the class laboratories in an engaging yet technically correct way which is particularly appealing to all students. 

We shall describe our experience with this scenario in an introductory course offered during Fall 2011/Spring 2012 (about 250 students total), and the corresponding assessment results. The current assessment strategy and its follow-up modification (including critical alumni survey based on the weighted response to the subject matter) will be described.  
