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Abstract	

The	main	design	of	 this	paper	 is	an	 intelligent	 infrared	 induction	switch	system.	The	
infrared	 induction	 switch	 system	 designed	 in	 this	 paper	 can	 realize	 the	 accurate	
detection	of	people	around	the	system,	when	the	detection	of	people	around	the	relay	
switch	will	be	closed	immediately,	but	no	one	will	automatically	disconnect	the	relay.	At	
the	same	 time	can	also	be	remote	controlled	by	 the	 infrared	remote	controller	relay	
switch.	The	hardware	of	the	system	includes	the	minimum	system	circuit	of	STC89C51	
single	chip	microcomputer,	LCD	display	circuit,	HC‐SR501	pyroelectric	sensor	circuit,	
relay	drive	circuit	and	infrared	remote	control	receiving	circuit.	In	the	hardware	system,	
STC89C51	microcontroller	is	used	as	the	main	control,	and	the	microprocessor	chip	is	
used	to	drive	the	peripheral	functional	circuits,	thus	providing	the	hardware	foundation	
for	the	software	system.	In	the	software	system	design,	the	program	code	is	constructed	
by	C	language,	and	the	program	is	executed	after	burning	the	STC89C51	microcontroller	
chip.	In	the	final	verification,	all	the	functions	of	the	infrared	induction	switch	system	are	
verified,	 and	 the	 verification	 results	 show	 that	 the	 expected	 design	 goals	 have	 been	
achieved.	
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1. Introduction 

Through the development of the infrared sensor switch system and the high-performance products at 
various stages, it is a better choice to use the STC89C51 microcontroller as the master of this system 
[1]. The main reason for this view is to consider the infrared sensor switch system belongs to a small 
and medium-sized control system in the single-chip microcomputer control system. It does not require 
very complicated algorithm flow and the internal module resources of the microprocessor to be used 
as a cushion. The functions it implements are also common, so some markets are available. The 
commonly used microprocessor chip can realize the flexible control of this system. Combined with 
some excellent sensor modules, it can realize the excellent infrared sensor switching system [2]. 
However, this also requires the programmer's own qualification to be excellent, and the STC89C51 
microcontroller. As one of the most commonly used chips on the market today, not only is the internal 
function module rich, but the CPU is also very fast in calculation speed, which can quickly process 
and calculate the data generated in the infrared sensor system and obtain accurate results. Currently 
on the network about the STC89C51 single film The development of information is very rich, 
especially the common problems and develop infrared sensor switch system failures encountered in 
the course are able to find, it helps very significance for the development of high-performance infrared 
sensor switch systems. 



	

	

139 

International	Core	Journal	of	Engineering	

ISSN:	2414‐1895 
Volume	5	Issue	12,	2019

DOI:	10.6919/ICJE.201911_5(12).0021

Looking at the current market of infrared sensor switching systems, in order to achieve an 
improvement in the average performance of related products on the market today, only a more 
powerful microprocessor is selected as the internal core controller, and a more efficient and 
algorithmic algorithm is developed [3]. More intelligent program code, the combination of the two 
can be achieved, in addition to the current research on the relevant products on the market, you can 
find that the cost-effective parameters of most products have not reached the optimal situation, to the 
infrared sensor The cost-effectiveness of the switching system products needs to be improved first in 
terms of hardware circuits. In the selection of the main control microprocessor and important sensors, 
it is necessary to maximize the performance while maximizing the selection of products with lower 
prices. The waste of resources of functional circuits such as microprocessors and sensors should also 
be taken seriously. Try to avoid those devices whose performance far exceeds the requirements of 
this system. These optimizations and improvements can enhance the competitiveness of infrared 
sensor system products. 

At home and abroad, there is a more enthusiastic situation in the research of infrared inductive 
switching systems. At present, the production and R&D technologies of the core components required 
for the development of infrared inductive switching systems are in the hands of some enterprises in 
Europe and the United States. However, the core R&D technology of these components cannot be 
truly mastered in China, and the hardware framework of these high-end infrared inductive switching 
system products on the market is paved by these basic components, so the lack of core technology 
support, and ultimately The developed products need to rely on imports in terms of performance and 
cost. However, the competitiveness in the market will be slightly lower than that of foreign products. 
This is the current domestic research institute for infrared sensor switching systems.  

2. Design Scheme 

According to the expected realization goal of the project, the realization of each function needs to be 
realized by the control of the STC89C51 single-chip chip, and the realization of each function requires 
the combination of hardware circuit and software program code to complete [4]. This part will start 
to the realization scheme of the infrared sensor switch system. Here, the whole system is divided 
according to different functions, and the system structure block diagram is formed. The function of 
each function module can be Description: HC-SR501 pyroelectric sensor circuit is used to realize the 
function of human body signal capture. When the human body signal is detected, the result is sent to 
the MCU immediately. Then the MCU will output the switch signal to close the relay and start it. 
When the person is off, the relay is disconnected by the single-chip microcomputer; the infrared 
remote control receiving circuit is used to realize the function of the infrared remote control, and the 
remote control command is issued through the remote controller, and the remote control signal is 
received by the HX1838 infrared receiving probe and sent to the single-chip microcomputer for use, 
thereby opening and closing the relay Switch; parameter display circuit LCD1602 LCD module is 
used to realize high-definition liquid crystal display function; relay drive circuit is used to realize 
relay control function. 

 
Figure 1. Picture of STC89C51 MCU 
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The main performance of the STC89C51 MCU is in the fast operation of a large amount of data, 
which is mainly due to its internal high-performance RAM module. Although the RAM has a capacity 
of only 256 bytes, it has a very high data transfer speed. It is far from satisfying the CPU's request 
speed for data. This performance can ensure that the infrared sensor switch system designed in this 
subject will show rapid response to external signals and has extremely fast response speed. In terms 
of circuit configuration, this STC89C51 microcontroller chip uses the in-line pin package in the figure 
below. When drawing the circuit diagram through Protel, the layout difficulty can be reduced. 
Because the spacing between the pins is large, the lines can be flexibly arranged. Applying +5V DC 
voltage to this STC89C51 microcontroller chip can execute the instructions according to the program 
downloaded in FLASH to realize the execution of various functions of the infrared sensor system [5]. 

 
Figure 2. Picture of LCD 

This infrared sensor switch system has to realize the function of displaying parameters. According to 
the data and the experience accumulated during the university, some devices such as digital tube are 
the most commonly used. Among these devices, LCD1602 LCD screen type liquid crystal display 
The information on the network is the most detailed, and it is easy to find the development method 
of various master control schemes. Therefore, this topic intends to use it and configure it into the 
internal hardware circuit of the infrared sensor switch system, through the control of the STC89C51 
microcontroller. A liquid crystal display function that achieves high definition effects. The official 
data of this LCD1602 LCD device used in this project shows that its internal core module is a liquid 
crystal control chip. This topic is used to realize high-definition liquid crystal display, which can 
bring all the important functions in the infrared sensor system. Some advantages such as clear display 
of parameters. 

 
Figure 3. Picture of pyroelectric sensor 

In order to realize the detection of anyone around the system, a pyroelectric sensor is selected. The 
pyroelectric infrared sensor consumes no more than 0.05 mA, and the power consumption parameter 
has no high requirements for the power supply system, and is controlled by the single chip 
microcomputer. The circuit and its surrounding circuit modules have less impact. Pyroelectric 
infrared sensors have a performance of less than 0.25 mW in terms of performance of pyroelectric 
infrared sensors. When the single-chip microcomputer drives the pyroelectric infrared sensor through 
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the ordinary GPIO pin, under the control of the positive 5V DC level, the pyroelectric infrared sensor 
can systematically complete the detection of the human body infrared function. 

 
Figure 4. Relay module 

In order to realize the control of the switch, the relay in the following figure is selected, and the 
internal electromagnetic coil can be strongly attracted after the current is applied, so as to realize the 
conduction of the circuit of the latter stage, and it responds quickly to the control signal of the single 
chip microcomputer. 

 Figure 5. Reset circuit 

The first is the reset circuit part. According to the official data of the STC89C51 microcontroller, 
when the 9th pin is in the low state, the program code in the FLASH can be executed normally, and 
if the pin is applied with a high level and maintained for a while. In the future, the internal system of 
the STC89C51 microcontroller will immediately control the program code to run from the beginning 
to realize the re-run of the system. 

 
Figure 6. Crystal oscillator circuit 

The design of the crystal oscillator circuit is mainly to directly connect the high-stability crystal 
oscillator device with two capacitors. When constructing the PCB, attention should be paid to the 
direction of the circuit, so that the 12MHz crystal oscillator signal can be smoothly transmitted, as 
shown in the crystal circuit diagram of the following figure. 
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Figure 7. LCD circuit 

The main function of the LCD1602 LCD circuit is to display the important parameters. The circuit 
schematic of the LCD1602 liquid crystal screen consists of two parts: +5V voltage supply circuit and 
parallel single-chip pin drive circuit. The pin (11 in total) is its control pin. The system needs to 
allocate 11 different GPIO pins to connect with the LCD1602 dot matrix screen device. The driver 
can be connected according to the schematic connection in the figure below. . Since the infrared 
sensor switch system designed by this subject uses +5V voltage for power supply, it can be directly 
applied to the No. 2 pin of the LCD1602 display, and connected according to the power supply 
method in the figure below, and the No. 1 pin Ground. 

 
Figure 8. Human detection circuit 

As shown in the circuit diagram, the human detection in the pyroelectric infrared sensor drive circuit 
is its core part, and the controller, sensor cover, RC delay circuit and comparison circuit are its sub-
core parts. All its functions are realized by the control of these circuits. The accuracy of the 
pyroelectric probe will determine the performance of the human detection part of the whole system. 
In the infrared sensor switch system, the hardware circuit of the HC-SR501 pyroelectric infrared 
sensor device will be driven according to the connection relationship of the schematic diagram in the 
following figure. Through the above detailed description of the HC-SR501 pyroelectric sensor It can 
be known that its signal output pin is DO. In this subject, only the P1.6 pin of STC89C51 MCU needs 
to be connected to the DO. In the power supply, it shares the same +5V with other functional circuits 
in the infrared sensor system. Voltage, connect it to the VCC pin. 

In order to realize the function of the subsequent function circuit of the switch through the relay, the 
infrared sensor switch system needs to face the design of the device in two layers of hardware and 
software, and includes two main parts of the peripheral circuit and the bottom layer driver of the 
device, The connection method is still implemented according to the official data method. The relay 
drive circuit is mainly composed of P1.7 pin mechanical relay and MOSFET drive tube of STC89C51 
single-chip microcomputer. Connect P1.7 pin to MOSFET according to the connection relationship 
in the figure. The gate and the positive and negative terminals of the relay are connected to the source 
of the power supply and the MOSFET, respectively. 
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Figure 9. Relay switch control circuit 

 

 
Figure 10. HX1838 infrared integrated receiver circuit 

 

The overall appearance of this infrared remote control receiving circuit is relatively clear, which is 
determined by the device's highly integrated device properties. It does not require the user to 
configure complex peripheral circuits. The level between the STC89C51 microcontroller and the 
HX1838 receiver device pins. Compatible with each other, only need to carry out simple power 
supply and connection of single-chip pins. The infrared integrated receiver of this HX1838 type 
selected by this infrared sensor switch system is a high-efficiency infrared photoelectric device, which 
can efficiently send infrared remote control. The incoming infrared command signal is converted into 
an electrical signal. Since the remote controller used in this subject adopts the NEC protocol in 
encoding, the NEC protocol is also used for decoding in the software driver. In the hardware circuit 
configuration of the HX1838 infrared integrated receiver, the connection diagram below connects the 
HX1838 to P3.2 of the STC89C51 microcontroller. The schematic diagram of the circuit in the figure 
below is the overall structure of the peripheral circuit diagram of the infrared integrated receiver 
device. Since the infrared integrated receiver device used in the infrared sensor system has integrated 
the infrared receiving tube and the filter, amplifier and interface. Some key circuit modules such as 
circuit and mechanical structure can work in an orderly and efficient manner after power-on. Users 
only need to control the infrared remote control signal to be sent to STC89C51 microcontroller 
through simple single-chip control.  
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3. Conclusion 

The main content of this subject is that after the topic of infrared sensing switch system based on 
STC89C51 single-chip microcomputer is proposed, the functional indicators that can be realized by 
the subject are repeatedly scrutinized, and the infrared sensing switch system can be used under the 
premise of the existing knowledge level. Maximum performance, combined with the functional 
indicators that most infrared sensing switch systems currently available on the market, this project 
will achieve the following expected functional indicators: 1. The important operating parameters of 
the infrared sensor switch system can be displayed through the high-definition liquid crystal display 
effect; 2, can realize the design of HC-SR501 pyroelectric sensor drive circuit, through the STC89C51 
single-chip GPIO pin to its driver to achieve the judgment of whether someone has passed; 3. It can 
realize the flexible control of the relay, construct the C language code to realize the control of the 
output level of the STC89C51 single-chip pin, so as to realize the closed and disconnected working 
states of the relay; 4, can realize infrared remote control function, when the user presses the remote 
control button to automatically launch the remote control command, the infrared sensor switch system 
can capture and restore the electrical signal through the HX1838 infrared receiver, and then decode 
according to the NEX protocol and execute the corresponding subroutine. 
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