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A Study on the Design of a Digital Controller for DC
Servo Motor

Doo-Bok Lee*, Eon-Sik Hong**, Hong-Kyu Choi ***, Dong-Kyu Chae****

ABSTRACT

This paper deals with the design of the digital controller for DC servo motor, and it is im-
plemented for the cartesian coordinate 4-axes manipulator.

A design method of the controller is adopted an algorithm using the digital position locked
loop(DPLL) method and the linear PID control for the smooth motion.

To simplify the hardware configuration of control system, 8279 keyboard/display con-
troller, Z-80 CTC counter and 8255 PPI are used. Therefore the design method to control
each motor as real-time is presented.

To show effectiveness of the design, the PWM circuit and frequency/voltage converter are
applied for the velocity control of robot system.

When the proposed controller is applied to the 4-axes manipulator, it reveals that the error
probabilities of X,Y and Z axis as 0.033%, 0.023% and 0.028% respectively.
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Digital servo system
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Tab. | Specifications of the robot arm
NO ITEM ] £
1 | DIMENSION ol (L) : Max 1080mm
Z (W) max 550mm
ol (1 | max 350mm
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4 | F34] BEas | X&E : max G.01lmm(500p/r)
Y3 © max 0.040mm{500p/r)
ZZ% : max 0.006mm(500p/r)
8%  max 1,8% (200p/r)

5 | ¥ 98 Mz | X& D max 0.0lmm
Y% ! max 0.004mm
Z% : max 0.006mm
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Tab.2 Measured values of the errors
for robot arm

zrell A o Sl glw A

2 oA al& w4 HRRAY 2esE

@ - (m) | (m/se) | (sec) (mm) (%)
X 400 150 | 3.4 |0.13 0.033
Y 80 40 | 2.8 {0.018 0.023
Z 50 45 1 1.8 {0.014 0.028

Photo.1 Servo motor controller

Photo,2 Implemented overall
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