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Abstract

Using STM32f103C8T6 single-chip microcomputer as the main control chip, combined with BT04-A
Bluetooth module, button module, photoresistor module, OLED LCD screen display module, DS1302
clock module and stepper motor drive module, an intelligent curtain control system based on
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single-chip microcomputer was designed. The function of remote input curtain switch is realized by
using the powerful algorithm, superior performance and abundant I/0 ports of single-chip micro-
computer, and the overall design scheme of hardware equipment and software programming of sin-
gle-chip microcomputer control is emphatically studied. Keil5 was used for program writing, com-
pilation and debugging, and Proteus software was used to make simulation circuit diagrams for
simulation verification. After the program is imported into the single-chip microcomputer, the cur-
tain system is debugged many times, which proves that the curtain switch can work normally, and
all the preset functions can be completed, indicating that the design scheme of the control system is
feasible.
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Figure 1. Hardware design block diagram of the smart curtain control system
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Figure 2. Overall circuit schematic diagram of the system
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Figure 3. Block diagram of the stepper motor control system
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Figure 4. Schematic diagram of the LCD display circuit
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Figure 5. Keil Vision5 workspace interface
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Figure 6. Overall system flowchart
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Figure 7. Flowchart of the BT04-A bluetooth module program
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Figure 8. Program design diagram of the light control module
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Figure 9. Simulation diagram of the smart curtain control system
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Figure 10. Operational diagram of the smart curtain control system
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Figure 11. PCB layout of the smart curtain control system
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Figure 12. Physical prototype of the smart curtain. 1. STM32F103C8T6 Minimum System Board, 2. DS1302 Clock Module,
3. BT04-A Bluetooth Module, 4. ULN2003A Driver IC, 5. GL7516 Photoresistor, 6. Stepper Motor, 7. JR6001 Voice Module,
8. 4-Pin 0.96-inch OLED Display, 9. Speaker, 10. Button K1, 11. Button K2, 12. Button K3, 13. Button K4, 14. USB Type-A
Female Port, 15. DIP Switch
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Figure 13. Functional testing diagram of smart curtain modules. (a): Physical operation diagram in automatic mode; (b):
Physical operation diagram in manual mode; (c): Physical operation diagram in timer mode; (d): Physical operation diagram
in remote control mode
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Figure 14. Smartphone remote control interface
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