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Abstract: This paper designs a family gas leak monitoring and control system that 
implements rapid detection of the concentration of gas leaks in the home environment. 
The detected data can be displayed with clear results and fed back to users. STC89C51 
single chip computer is used as the control core. Through this type of microprocessor 
with eight bit data processing performance, the external parameter display circuit, 
ADC0832 converter circuit, mq-7 gas concentration detection circuit, alarm signal 
generation circuit and AT24C02 chip circuit are designed to drive and control. Through 
the stable operation of each functional circuit, all functional indexes are executed. 
Based on the keil software as the development platform, C programming language is 
selected to design the subprogram modules corresponding to each function. After the 
flexible call of the main program to each subprogram, each function is executed. This 
kind of home gas leakage monitoring and control system has been tested from many 
angles. The results show that this type of home gas leakage monitoring and control 
system can perfectly perform various index functions and meet the expected 
requirements. After being put into the market, it is beneficial to reduce the average 
cost of the control system. 
 
Keywords: Monitoring system, STC89C51 single chip microcomputer, Gas 
concentration detection, Data storage. 
 

1. Introduction 
In the development history of home gas leakage monitoring and control system, there 
have been three different types of implementation schemes, which are roughly 
reflected in the internal core controller scheme, which is divided into controller chip, 
programmable controller and digital chip, etc. each scheme has different performance 
and different use environment, and processor chip is selected as the key point The 
scheme of the main control core in the home gas leakage monitoring system is the 
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most basic one. This is because the internal integration of the single-chip 
microcomputer is very high. Most of the required functional modules have been 
integrated for a long time. Users only need one chip to realize the high-end driving 
function. More importantly, the controller is applied in the home gas leakage 
monitoring and control system to achieve the scheme The simplest, the performance is 
very high, and the price is also in the low-end level. These characteristics are the 
favorite of the domestic gas leakage monitoring system research and development 
company. This paper takes "the design and implementation of intelligent monitoring 
system for domestic gas leakage" as the research topic. After consulting a lot of data 
about this system, we can summarize the history of domestic gas leakage monitoring 
system. According to the review of relevant literature, we can know that the earliest 
domestic gas leakage monitoring system to be put on the market dates back to the rise 
of electronic technology, In the past, the controller was mainly composed of complex 
relay control group. In order to control the internal chip of the domestic gas leakage 
monitoring and control system, engineers usually used the clumsy control processor to 
complete very simple logic control, which has the prominent feature of huge 
appearance. When completing the logic function control, they need to rely on a large 
number of basic devices for complex circuit connection This is also the initial state of 
digital household gas leakage monitoring system. In recent years, the rapid 
development of Ethernet, Bluetooth, ZigBee and other new communication 
technologies have almost promoted the development of the domestic gas leakage 
monitoring system. Although in the current domestic gas leakage monitoring system 
internal hardware framework, these interfaces with high-performance data 
communication function have little connection with the domestic gas leakage 
monitoring system, but this is the future development of technology The trend of 
development, and these new technologies are also deepening the connection with 
various control systems, through continuous improvement and integration, the more 
powerful target of home gas leakage monitoring system will also be put on the market. 
With the rapid development of science and technology, more and more users put 
forward higher requirements for the performance of the household gas leakage 
monitoring system, and the renewal of the household gas leakage monitoring system 
is imminent. Now the concept of 32-bit microprocessor and multi-core parallel 
operation is constantly popular, and a higher performance household gas leakage 
monitoring system is designed It's a priority right now. 
At present, many research and development units at home and abroad have been able 
to develop high-performance household gas leakage monitoring system, and have also 
carried out mass production, while the core technology of the configuration and design 
of high-end household gas leakage monitoring system is only in the hands of a few 
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enterprises, and some research and development institutions have to invest more 
precision in order to grasp these core technologies as soon as possible At present, a 
great deal of energy has been put into the research and development of new family gas 
leakage monitoring system in the world. Most manufacturers begin to use the 
microprocessor with ARM processor as the internal core as the main control core of the 
family gas leakage monitoring system, which greatly guarantees the high performance 
of the family gas leakage monitoring system to the users Level experience, the ability 
to calculate a large number of data is the key point to ensure the working indicators of 
the household gas leakage monitoring system, so the past eight or sixteen bit 
microprocessors gradually lost market share to a certain extent, and the development 
of the household gas leakage monitoring system is moving towards the direction of 
high-speed, high intelligence and embedded. 
After the brief introduction of the development process and current situation of the 
family gas leakage monitoring and control system above, the design work will be 
started below. Through consulting a large number of development data, we can see 
that there are many similar products in the family gas leakage monitoring and control 
system in the market today. This paper combines a large number of excellent design 
schemes and develops the design of this paper Contents: 1. It can realize fast data 
communication between STC89C51 single chip computer and LCD1602 liquid crystal 
screen, refresh and display the displayed contents quickly and stably; 2. Design 
ADC0832 analog-to-digital converter control circuit, under the control of STC89C51 
single chip computer, it can realize the collection and conversion of external analog 
piezoelectric signals; 3. It can configure high-performance sensor probe to make coal 
in air The concentration value of gas is quickly converted into voltage signal, which is 
collected by the follow-up ad module; 4. The active buzzer driving circuit is configured 
so that the STC89C51 single chip computer can realize the opening and closing control 
of the buzzer and the output of the alarm signal through the GPIO pin output level 
signal; 5. It can realize the storage and reading of the important data of the household 
gas leakage monitoring and control system, which adopts As the storage part, AT24C02 
EEPROM is driven and controlled by IIC interface of STC89C51. 
 

2. System hardware design 
In this paper, STC89C51 single chip microcomputer will be used as the controller part of 
this household gas leakage monitoring and control system, and the real object is shown 
in Figure 1. It has a very high performance CPU, and a 4KB flash module, which can 
power down and store the user program code. STC89C51 SCM has rich internal 
function module resources. Manufacturers provide users with interrupt pins, timers, 
UART and other frequently used modules. In this paper, it is applied in the home gas 
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leakage monitoring and control system, which can Greatly improve the performance of 
this type of household gas leakage monitoring and control system. 

 
Figure 1 STC89C51 single chip microcomputer 

The approximate function of the clock circuit is to provide a high-precision clock signal, 
as shown in Fig. 2. It is the clock signal source of STC89C51 single chip microcomputer. 
In order to make the instruction of STC89C51 single chip microcomputer execute under 
the high-precision clock signal, we must ensure the stability of the clock circuit. 
According to the connection relationship in the figure below, through the 30pf 
capacitor and the 12Mhz crystal oscillator, we can connect the two pins xtal1 and xtal2 
of the clock signal pin of STC89C51 single chip microcomputer, so that The clock signal 
circuit of STC89C51 is constructed. 
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Figure 2 Crystal oscillator circuit design 
The reset circuit is an important part of the minimum system circuit of STC89C51, as 
shown in Figure 3, the level output end of this circuit is directly connected with the 
rstrstrst pin of STC89C51, which controls the reset and normal operation of STC89C51 
by outputting the digital level signal. According to the circuit connection relationship in 
the figure, after the three devices of key, capacitance and resistance are connected, In 
the process of operation, the high level output to RST pin makes STC89C51 work 
normally, while when the user presses the key, the rst pin receives the low level, which 
makes the internal program code run again and realizes the reset function. 
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Figure 3 Reset circuit design 

Through the device appearance diagram in Figure 4, we can see the appearance 
characteristics of this type of AT24C02 EEPROM. Through a large amount of reading its 
official data, we can know that the core part of this EEPROM is the ferroelectric storage 
structure, which determines the performance indicators of all AT24C02 EEPROM. It can 
store up to 2K bytes of data, and can use - 2-7v voltage to apply power to it Plus, in the 
normal operation state, as long as 5MW power of the system is consumed, the stable 
work can be completed. 
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Figure 4 Physical figure of AT24C02 memory chip 

This type of home gas leakage monitoring and control system in this paper needs to 
complete the function of LCD. LCD1602 LCD screen is selected to complete the 
construction of the display part. The contrast adjustment function of LCD1602 LCD 
screen enables users to display different contrast through different DC voltage input. In 
normal operation, as long as the power consumption of the system is one quarter Watt, 
users need to complete the configuration of their control circuit through the circuit 
topology provided in its reference materials, generally only in the standard circuit On 
the basis of some data adjustment, the interface connection between STC89C51 and 
STC89C51 is fixed. We need to respectively design the hardware circuit of the signal 
class and the power class of the LCD1602 LCD with a total of 16 pins. Among them, the 
connection between the RS, RW, en and db0 ~ DB7 data control pins and the 
microprocessor is the core design content of this home gas leakage monitoring and 
control system. The lcd1 of this type is selected in this paper 602 LCD screen adopts 
single row 16 pin direct plug package. In this paper, the + 5V DC voltage will be directly 
used for power supply. In addition, the background light function of LCD1602 LCD 
screen needs to apply + 5V DC voltage to its No. 15. In terms of drive control, this 
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paper allocates three pins of STC89C51 SCM p2.5-p2.7 to connect en, RW and RS pins 
respectively, and eight pins of P0 port to connect eight pins of DB port. 
The analog-to-digital conversion circuit is used to detect the analog voltage signal 
output by the gas sensor probe. In this paper, ADC0832 analog-to-digital converter is 
selected, which is the most cost-effective one. The function of this device can meet the 
requirements of most systems. In the subsequent hardware system design, the drive 
circuit of ADC0832 analog-to-digital converter needs to be designed. In S Under the 
control of tc89c51 single chip microcomputer, the normal work is realized. ADC0832 
analog-to-digital converter is realized by its internal comparator group module. 
Through the collection and conversion of external signals, 8-bit binary data can be 
generated. 
In the target function index of this paper, because it is necessary to complete the 
performance of gas concentration detection, through summarizing and summarizing 
the key parameters provided in the technical manual of these gas sensors, we can 
know that mq-7 gas sensor is the best choice. Before being put into the market, the 
designer has used all the indicators to complete the gas concentration detection The 
target function module carries on the module internal assembly, including the gas 
detection head, the conversion bridge, the preheating module, the comparator and the 
protection net cover and other core parts.In order to achieve the performance of gas 
concentration detection, the family gas leakage monitoring and control system needs 
to combine mq-7 gas sensor elements and its peripheral circuit, through the STC89C51 
single-chip microcomputer to control mq-7 gas sensor efficiently, under the collocation 
of analog voltage output interface, the STC89C51 single-chip microcomputer and mq-7 
gas sensor two modules to carry out efficient data interaction, The mq-7 gas sensor 
selected in this paper has 6 pins in total, and its signal output pin is connected to the 
CH0 sampling pin of ADC0832 analog-to-digital converter. Based on the above 
description of the basic indicators of ADC0832 analog-to-digital converter, this paper 
will start to design the underlying drive circuit, so as to realize the function of 
analog-to-digital conversion. In this paper, the system voltage of VCC is connected to 
its No.8 pilot. STC89C51 singlechip will select unused output and input interfaces to 
connect the Di, CS and CLK pins of ADC0832 analog-to-digital converter, so that 
STC89C51 singlechip can realize the efficient and stable control of ADC0832 
analog-to-digital converter, and the corresponding relationship of the circuit connection 
needs to be carried out. The drive of ADC0832 analog-to-digital converter The dynamic 
circuit is divided into two aspects: power supply and data interface. First, in the aspect 
of interface connection, because this ADC0832 analog-to-digital converter uses a three 
wire serial interface, it needs to use three different GPIO pins of STC89C51 single chip 
microcomputer. In this paper, p3.5-p3.7 are used for connection. P3.5 is connected to 
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CS pin of ADC0832 analog-to-digital converter, P3.6 is connected to CLK pin, and P3.7 
is connected Connect the two pins of DI and do. In terms of power supply, only connect 
the VCC pin of ADC0832 analog-to-digital converter directly to + 5V DC voltage. 
In order to realize the function of generating alarm signal, this paper carefully explores 
a large number of related systems. This type of active buzzer can be used to generate 
obvious alarm signal. In terms of the internal structure framework of the buzzer, it 
mainly uses the oscillator module as the core, and the surrounding is equipped with 
induction coil, film, current limiting module and magnet, which are connected by 
reasonable lines to achieve the overall circuit architecture design, you can use positive 
5V DC to apply power to it. In order to make the active buzzer produce the function of 
alarm signal, the hardware driving circuit must be designed. The circuit topological 
structure of the active buzzer is mainly divided into power supply circuit and data 
interaction circuit. The high and low level driving interface is selected. At the same time, 
on the hardware level, STC89C51 MCU needs to pass pb0 pin to the MOS gate of the 
active buzzer Operate the buzzer by outputting high and low levels. 
 

3. System software design 
In the aspect of software design, it is necessary to research and develop several 
important program modules of the home gas leakage monitoring and control system. 
Because the main control chip used in this paper is STC89C51 single-chip 
microcomputer, which can be known by consulting a large number of development data. 
Through C language and KEIL development platform, it is the most suitable home gas 
leakage monitoring system Control system development environment, on this basis, 
the main program, display driver subroutine, a / D subroutine, gas concentration 
detection subroutine, buzzer subroutine and data storage subroutine will be designed. 
After the system starts to work, the user will first need to set the alarm threshold value 
of gas leakage concentration, and the system will automatically save the data after 
setting by pressing the key. Then the single chip microcomputer will start the A / D 
module and gas sensor probe to realize the induction of gas in the surrounding air, and 
convert the sensed gas concentration into analog through the processing circuit inside 
the sensor probe The voltage signal is output, and then the voltage signal is collected 
and converted by ADC0832 analog-to-digital converter, and the digital signal is 
generated and sent to the single-chip microcomputer. The single-chip microcomputer 
obtains the concentration detection result and compares it with the alarm threshold 
value. If the gas concentration is too high, it immediately starts the buzzer to alarm, 
and then starts the LCD1602 liquid crystal screen to display the detection result. 
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4. Summary 
In order to shorten the design cycle as much as possible, and at the same time, a lot of 
time and energy can be put into the testing and upgrading process of the system, so 
the modular segmentation method is adopted. The design method emphasizes that the 
whole family gas leakage monitoring and control system is divided into several 
independent circuit modules, In the process of design, each part can be designed 
independently. This paper has gone through several stages of collaborative design, and 
finally it can work efficiently and stably. The most difficult part in the whole research 
and development process is the debugging process. Although a large number of design 
processes are reflected in the hardware circuit system and program design code, the 
design schemes of these two parts can pass the excellent The research and 
development plan is searched, but if there is a problem that cannot be quickly found, 
only through careful investigation at multiple levels can the root cause of the problem 
be found. The family gas leakage monitoring and control system constructed in this 
paper has high cost performance, can achieve high performance indicators, and has 
achieved outstanding performance in various initial functional requirements, After 
several improvements and optimizations, the following functions can be implemented 
efficiently: lattice display, analog-to-digital conversion, gas collection in the 
environment, sending alarm and data saving. 
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