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Active Learning by Using the Micro Programmable Logic Controller

—Integration of Sequence and Feedback Control in the Class of Design

and Implementation of PID Control System —

Yuuichiroh Mitani, Kento Fujinuma, Yukio Nishi

The class of active learning style was conducted in the department of mechanical engineering,
5th grade. The participating students worked on the assignment which is; “Design and
implement a PID controller to the PL.C (Programmable Logic Controller) to control the rotational
speed of the DC motor”. The PID controller is widely applied in manufacturing control systems,
and uncountable PLCs are installed for high-efficiency automation. The training of the engineers
who are highly skilled in both the PID controller and PLC is required in a variety of industries.
In this active learning class, the educational tool utilized was the compact learning system of

sequence control. The system was developed only for the learning of the sequence control last
year. But the PLC installed in the learning system, named CP1E produced by Omron
Corporation, is a kind of a micro PLC which has two attractive functions in addition to the
conventional sequence control. One of them is a generation of the PWM (Pulse Width
Modulation) waveform, and the other is a high-speed pulse counter. Moreover, the CP1E can be
utilized as a PID controller by itself. The combination of these functions makes it possible to
apply the system for the rotational speed control of the DC motor. But the PID control function
of the CP1E is originally provided for slow response system such as a thermal control. It means
that many difficulties would appear in order to implement the PID control system of the DC
motor. This is something that surely does provide a prime opportunity to the participating

students in the class for solving this possibly occurring situation.

Key Words: Active learning, Programmable logic controller, PID control, DC motor, Sequence control
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Table 1 Connection ports number

Item PLC Port No.
Red switch 1.01

Yellow switch 1.02

Blue switch 1.03

DC motor 100.01
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Table 2 PID control parameters on the D-memories

D Value D Value D Value
500 | #0800 206 | #0515 703 | #1FFF
501 #0 207 &0 704 | &1000
502 #0 208 &0 1000 | #0800
503 &400 209 &0 1001 #0
504 | #1FFF 210 &0 1002 #0
203 &0 700 | #0800 1003 &400
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205 | #1002 702 #0
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Fig.17 Simulation of the PID control
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Fig.18 PID control parameters
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