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This mechatronic course comprises a series hands-on control classes on design of servomotors that
will be applied to automation and robots in the course Mechatronic Design Practice (2). Via this course,
any attendant will be capable of developing position, velocity, and toque -servo motors, given a DC
motor attached with an encoder and a current sensor, respectively.

A servo controller is wired by transducers, MCU controller, power converter, and communicator. Here
position transducer is the encoder, the velocity transducer is encoder plus a phase-lock loop (PLL) circuit,
and the torque is real-time measured by Hall current transducer. The MCU controller is programmed with
white-noise and color noises filters as well as Pl feedback. Switching buck chopper is introduced as the
motor driver, of which the gate-driving circuit is driven by the PWM signals output from the dsPIC
controller. Those servocontrollers are then connected to iOS APP through Arduino and Bluetooth to accept
commands from the owner or 4G neighbors.
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Learn the following:

. Concept of Microcontrollers

. Implementation of transfer function into a MCU controller

. Implementation of Proportion-Integration-Differentiation feedback
. Introduction of sensor and encoder

. Implementation of Bulk and Boost circuit of DC voltage circuits

. Implementation to Circuit of Operational Amplifier

. Concept of low pass and high pass filter

. Image detection and identification
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1. Class slides
2. Manual of experiments
3. Self-made teaching materials

%42 |4 “AVR Mircocontroller and Embedded System: Using Assembly and C” by M. A. Mazidi,
S. Naimi, and S. Naimi

5. “Make: AVR Programming — Learning to Write Software for Hardware” by E. Williams
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Synthesis of Principles and Applications of
filters Microcontrollers/Arduino digital 1/0 216 B1,B3,B4,B6,87
dsPIC 1. Serial communication and Advanced
programming Arduino programming 2 | 6 B1,B3,B4,B6,B7
basics 2. DC motor control and Arduino PWM
dsPIC
programming |Concept of low pass and high pass filter 2 | 6 B1,B3,B4,B6,B7
advances
Encoder and
1. Rotary encoder and Stepper motor
Eg:}ﬁgfcﬁ 2. Bulk and Boost circuit of DC voltage 2|4 B1,B3,B4,B6,87
. 1. PID controlling of DC motor B1,B3,B4,B6,B7
Motor driver 2. DC motor modeling 2| 4
Image dealing (Image detection and identification 2 B1,B3,B4,B6,B7
Controller 1. Circuit of Operational Amplifier 2 5 B1,B3,B4,B6,B7
layout 2. AVR microcontrollers
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1 Introduction to Capstone projects

5 Principles and Applications of Microcontrollers/Arduino digital

I/0

3 Serial communication and Advanced Arduino programming

4 DC motor control and Arduino PWM

5 Arduino analog input and Infrared sensor

6 Rotary encoder and Stepper motor

7 Transformers and rectifiers

8 Bulk and Boost circuit of DC voltage

9 Capstone midterm inspection Midterm exam

10 DC motor modeling

11 PID controlling of DC motor

12 Circuit of Operational Amplifier

13 Concept of low pass and high pass filter

14 Image detection and identification

15 AVR microcontrollers

16 Experiment make-up

17 Final experiment exam practice

18 Capstone final inspection Final exam




