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Abstract

With the continuous development of semiconductor technology and the popularization of digital
control, the application range of small direct current (DC) motor variable frequency speed control
has been broadened from the field of high performance to the occasion of general drive and spe-
cial drive. In order to expand the application of DC motor, this paper proposes and realizes the de-
sign of small DC motor variable frequency speed controller system based on STC MCU. On the basis
of Proteus simulation, this paper completes the hardware and software programming of the vari-
able frequency speed control system to complete the system control performance test. The hard-
ware of the system is mainly composed of main controller, motor driver, key, LCD display and
motor speed measurement. The main controller is STC single chip microcomputer, motor driver is
L298, LCD display is LCD1602 and motor speed measurement is Hall sensor. The experimental
data analysis results show that the RZ between the PWM value of the control system and the
measured value of the motor speed is 0.993 = 1. The results show that the linearity of the two
groups of data is very good, that is, the linear speed regulation of DC motor can be realized by ad-
justing the PWM value; the analysis results of normality test show that the measured data meet
the requirements of Zhengtai distribution, and there is no obvious difference. The paired speed p
value of PWM value is greater than 0.05, which indicates that the two groups of data have no sig-
nificant correlation, that is, the PWM value has good control over the motor speed. This system has
a certain application value in realizing simple operation and low cost control of motor.
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Figure 1. Overall design block diagram
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Figure 2. Proteus Software system simulation diagram
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Figure 3. Electrical schematic diagram of main controller
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Figure 4. Motor drive circuit

B 4. mBEpHLERNER B

3.1.3. kg

ARG E B T SCB R AT IR . e nid R DL RS IS ], ot S1
R LB Rt B R HLIY PLO; %8 S2 b sz b 1%ht, R A LA PLL; %% S3 21
PUERAR I F8E, B pL PL2; WML b2 S4, #EHHLA PL3; 48 S5 2 L aliinig 1%
B, HERHLE PLA; 4k S6 2 HINLEL SRR, AT HLK P15,

3.14. BR
ARG DRGSR LCD1602 Wi b o5, HE SR E W 5 frr.

DOI: 10.12677/mos.2021.101011 110 jé

[

S K


https://doi.org/10.12677/mos.2021.101011

B4

3.1.5. ELHLNE

ARG NI G R AR s, A R B I IE] 6 P

3.2. BEHIE

1 LCD1602

Ve T | vce

PR1 103

Figure 5. Electrical schematic diagram of display module
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Figure 6. Schematic diagram of motor speed measurement
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Figure 7. Flow chart of system software design
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Figure 8. System physical picture
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Table 1. Results of linear regression analysis (n = 10)
F 1 Z&MEASTEE RN = 10)

A R EL PR Ak R 4L -
t p
B FrifEiR % Beta
WA -0.248 0.123 —-2.017 0.078
0.993
PWM & 0.068 0.002 0.997 34.043 0
Table 2. Analysis results of normality test
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ZiitE DA p Guitas W1H p
PWM 1 10 54 31.78 -0.12 -1.102 0.093 0.999 0.972 0.905
ol 10 34 2.154 0.015  —0.856 0.095 0.998 0.983 0.977
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Table 3. Analysis results of paired t test
2 3. FLxf t RIS ITEER
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