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Developing Laboratory Materials using FPGAs

A

Ken-ichi Suzuki

B

Laboratory classes offer good opportunities for students to integrate their knowledge for solving a
problem. Designing logic circuits is one of the most important topics in the laboratory of
information technology. However, in our Department of Information and Communication
Engineering, the contents of the laboratory have not been updated for a long time and eventually to
have some out of date topics. This article shows our new logic circuit laboratory topics beginning
in 2018, where an FPGA board is given to each student realizing one unit per student laboratory
style. Using the FPGA board, a student can design logic circuits based on a schematic diagram,
HDL, or HLS, which are common tools in the information technology today. On the other hand,
another serious problem is insufficient number of instructors in laboratory classes. In order to
avoid the problem, the LMS introduced in 2017 may be exploited to easily observe the progress of
the work in the class. Although the new style laboratory classes have not begun yet, the
preliminary evaluations for the laboratory have been carried out and the results are shown in this
article. Based on the instruction guide for the new laboratory, 8 junior students are committed to
the preliminary laboratory with 2 senior students as teaching assistants. As for the elapsed time,
the variance between students is quite large especially for the work in the first week, which shows
that some additional advanced assignments will be necessary for superior students. The topics
with large elapsed time variance are the ones requiring to well-consider what they are doing. The
preliminary laboratory has also shown that the LMS can be effectively utilized to observe the
students in a laboratory class, which enables the teacher to detach a TA to the students in trouble.
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module topLevel (input [2:0] IN SW,
output OUT LED);
assign OUT_LED =

~IN SW[0] & ~IN SW[1l] & IN SW[2] |
~IN _SW[0] & IN SW[1] & IN SW[2] |
IN SW[0] & ~IN SW[1] & ~IN SW[2] |
IN_SW[0] & ~IN SW[l] & IN SW[2];

endmodule
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