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Abstract 

Engineering classes at the junior and senior level must often strike a balance between covering 
the theory of low-level components and integrating knowledge at a high or system level. At the 
same time, the classes must also expose students to challenges they would typically encounter in 
industry.  

 
This presentation describes meeting these three competing objectives in a VLSI (Very Large 

Scale Integration) class offered in the Electrical and Computer Engineering Department at Ohio 
Northern University.  

 
In this class, the low-level theory objective is met through lecture topics such as MOS transistor 

theory, gate delay and power consumption. The high-level system design objective is met in the 
lab by modelling a complete microprocessor constructed from diverse functional sub-units. To 
meet the industry experience objective, the students are challenged to test and debug their own 
designs and resolve simulation issues with different design and testing tools.  

 
This three-objective approach has been implemented for two years, and the presentation 

discusses how management of student expectations was revised to improve student experience. 
The presentation also discusses benefits to students in terms of project-based learning and team 
building. Finally, the presentation describes the trade-offs of using Electric as an open source CAD 
tool for the project and the experience students gain from using SystemVerilog as a hardware 
description language to verify their designs.  
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