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A Study on PLL Speed Control System of DC Servo
Motor for Mobile Robot Drive
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Abstract

The speed control associated with dc servo motors for direct —drive applications of mobile
robot is considered in this study. Robot is moved by power wheeled steering of two dec servo
motors mounted to it.

In order to cooperate with micro — computer and to achieve the high - performance operation
of de servo motor, speed control system is composed of a digital Phase Locked Loop and H - type
drive circuit. And the motor is driven by Pulse Width Modulations.

In controlling PWM, it is modified to compose of H - type drive circuit with feedback diodes
and switching transistor and design of control sequence so that it may show linear
characteristics. As a result, speed chracteristics of motor showed linear features.

In order to get data on design of PLL control system, the parameters of 80[W] motor & robot
device is measured by simple software control.

The PLL speed control system is schemed and designed by leaner drive circuit and measured
parameters.

A complete speed control system applied to 80[W] dc servo motor showed good linearity,
stablity and high response. Also, it is verified that the PLL speed control system has good
compatibility as a mobile robot driver.
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Fig. 2.1 Typical layout of mobile robot
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Fig. 3.2 Schematic diagram of PLL speed control system

(200)



BYM o E2X EEE AT IF

POMER fuvm_ v

I

N .
oL o3 ™3

UM PULSE K
.

M
H

orr

[h,

L

u(___ I TRa
|
|
(-

xca‘ .
? a— NORMAL
on
—_— = )1
| S

S

NEAE7] PLL #EHEA 20 88 A7 65

Rl
L L
e

B850

(b)

Fig. 3.3 H-type drive and Control signal circuit in this study

Table 3.1 True table for motor operation state

Data of Control

rotation signals States of
operation

B. B: Ta Tes Te Tz

0 0 P 1 1 1 Break

0 1 p 0 1 1 CW rot.

1 0 1 1 p 1 Break

1 1 1 1 p 0 CCW rot.
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Fig. 4.2 Relations between speed command and
motor speed at no-load, by PLL control
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