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Abstract: With the development of society, economic conditions have become better 
and better, and people's safety awareness has become more and more important. 
After all, life safety is the first priority, and one of them is fire prevention and electricity 
prevention, so fire prevention work has changed. However, the fire protection 
equipment used in large places is common in the current market, but the 
household-type small fire detection equipment is very few, so a small household fire 
detection alarm is very practical. According to such an environment, it is necessary to 
design a fire alarm circuit on the premise of a home-type alarm. This design is mainly 
based on the single chip microcomputer and the sensor, and completes with other 
originals, and mainly realizes the detection of smoke and temperature. In the entire 
design, I used the STC89C52 single-chip bit control core, DS18B20 temperature sensor 
and MQ-2 smoke sensor as the detection unit, with ADC0832 analog-to-digital 
conversion chip, 4 integrated digital tube display device, system buttons and buzzer. 
This design is different from those used in large places. This design is cheap and easy 
to operate. Just set the parameters according to the requirements, and then you can 
start the detection, and make the 52 single-chip microcomputer fully used in the smoke 
detection circuit. So this article is for the introduction of the original circuit in the design 
and to understand some important functions. 
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1. Introduction 
Nowadays, our living conditions are getting better and better, so more and more 
people pay attention to the environment and choose a safe and comfortable place has 
become the pursuit of most people [1]. When it comes to security awareness, not 
everyone pays much attention to it. Only after a special situation does it come to regret 
it, and then begins to think briefly. Fire safety is a disaster that can be avoided. As long 
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as the control is good, the precautions can reduce the losses [2,3]. Therefore, in order 
to reduce the occurrence of such incidents, research on fire alarm detection devices 
has become an important job. Compared with foreign countries, the safety awareness 
is earlier than ours. Since the 1930s, they have started to study smoke alarms. At first, 
they were used to detect smoke in various environments. Later, they became fire 
detection. The world's first fire alarm for indoor use was developed by Japan in 4-5 
copies in 1963. It is the world's first instrument that emits an alarm when it comes into 
contact with household gas burning. It was improved and officially launched in the 
second year. Since then, in the 1670s, China began to study smoke alarms, first for oil 
safety research and development, and then slowly expanded. In the following fields, 
the products are diversified and diversified. Fire alarms on the market today are 
generally divided into two categories: household-type easy-to-install fire alarms, 
industrial large fire alarms for toxic gases or flammable explosions [4,5]. According to 
the comparison of the fire occurrence in the key places in 2018 and 2019, it can be 
found that the number of high-rise buildings such as commercial buildings in high-rise 
buildings is the main occurrence, so fire detection and alarm instruments will occupy a 
very important part in the future market, which can provide accurate and earlier 
reminders. It is the best protection for yourself and your family to prevent unnecessary 
fires from happening to the head of the household. Nowadays, the development of 
society is faster and faster, and the development of electronic, communication, modern 
Bluetooth control, computer control and other technologies is becoming more and 
more rapid. I believe that in the near future, small household fire alarm devices will 
move towards intelligent diversification, Bluetooth Wireless and other environments 
are developing rapidly. After gaining a certain amount of wealth, people will consider 
themselves safe, and the safety of the surrounding environment is particularly 
important, so I have designed this circuit to meet this requirement. It is simple, small 
and convenient, easy to install, and can ensure indoor safety In order to prevent 
unnecessary losses caused by fire, I believe that this type of safety equipment will be 
indispensable for the future development of home security. 
 

2. Design 
As shown in Figure 1, this circuit is a minimal circuit design composed of 52 chips, a 
reset circuit and a crystal oscillator circuit. 
As shown in Figure 2, the STC89C52 chip is a microcontroller produced by the 
European STC company. As a chip originally designed, he has all the functions of 
today's common chips, such as: Flash programming is stored as 8K words Section, the 
memory also has 256 bytes, the data input and output I / O lines also have 32 bits, 
watchdog timer, 2 data pointers, 3 internal timers / counters, internal interrupts, 
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transmission and input It is a serial port, and it has its own crystal oscillator and clock 
circuit. STC89C52, as an evolved version of the classic 51 single-chip microcomputer, 
must have made some changes in the 51 single-chip microcomputer in some aspects or 
areas, to make it more complete and more outstanding performance. Compared with 
other chips with high power consumption, the 52 chip is the lowest, because it has a 
static logic operation function inside, when the CPU is not working, the rest of the 
internal work, and there is a power-off protection function. Under protection, the RAM 
will save internal files and will only continue to work when the next hardware reset. 
Compared with some other chips, 51 series MCUs are cheaper, easier to understand, 
easier to operate, and easier to install than SMD chips, and it is more convenient to 
replace the chip if the chip is burned by mistake. 
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Figure 1 Minimal system design 

 

 
Figure 2 STC89C52 chip physical and external pin schematic 

 
The crystal oscillator circuit is also called a clock circuit. As shown in Figure 3, this 
design uses a 12MHZ crystal oscillator, and two 20PF ceramic capacitors are connected 
in parallel at both ends to achieve resonance to generate oscillation. The clock signal 
will be more accurate. 



Volume 7 Issue 2 2020 

   46 

 
Figure 3 Crystal oscillator circuit 
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Figure 4 Smoke detection ad acquisition circuit 

The smoke collection circuit uses the MQ-2 sensor and ADC0832 chip, which is used for 
external detection through the smoke sensor and transmitted to the AD conversion 
chip to collect the voltage value of the smoke concentration under various 
circumstances. The level of the alarm is shown in Figure 4. 

 
Figure 5 MQ-2 smoke sensor structure diagram and schematic diagram 

 
The smoke sensor MQ-2 is an N-type semiconductor gas sensor, and it is the primary 
key point of the entire system measurement and control system. As shown in the 
structure diagram of Figure 5, when the sensor detects the surrounding smoke, its 
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internal conductivity will continue to increase as the surrounding smoke concentration 
increases. The sensor has a wide test range, and has good detection strength for 
smoke, natural gas, coal gas, and methane gas. It is very suitable for places with strict 
detection of combustible gases. It can also play a good detection effect for household 
gas and liquefied gas detection. 

 
Figure 6 AD digital-to-analog converter chip 

ADC0832 is an 8-bit resolution, dual-channel A / D conversion chip produced by 
National Semiconductor Corporation, as shown in Figure 6. Because of its small size but 
high compatibility, the price-performance ratio is stronger than some chips, leading 
many companies to be very optimistic about its application, so now the application rate 
is high. The highest resolution can reach 256 levels, no need to worry about the 
general digital-to-analog conversion, and the conversion of the chip's measurement 
data only takes 32 microseconds, and there is a dual-channel data output to check the 
error, reduce the error value, and convert It is fast and stable. 
The chip is to store the smoke level set by the head of the household, and then 
compared with the value input by the measurement of the smoke sensor, the data is 
transferred to the next level 52 single-chip microcomputer, and the data is sampled and 
retained together for data protection Function, so even if the power is cut off from the 
outside, it will not cause data loss. 

 
Figure 7 Temperature sensor circuit diagram 

 
As shown in Figure 7, DS18B20 is a temperature sensor launched by American 
Semiconductor after DS1820. He made some intelligent changes compared to the 
previous DS1820. Compared with some thermostats before, it can read and write 
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12-bit storage more quickly, and only need to change the port line to complete the 
reading and writing and transmission of data, and now it is directly connected to the 
bus. No external power supply is required, so the structure of DS18B20 is simpler, but 
it can't reduce its safety and reliability. Compared with the entire circuit, the 52 
single-chip microcomputer is the core, and the temperature sensor is the controller of 
the entire circuit. It controls the transmission of the chip and the display of the digital 
tube. The display function and other original signals can be achieved only through the 
programming and input Control function. The internal whole of DS18B20 is composed 
of a single-line interface cache unit, memory and logic control unit, and an eight-bit 
CRC generator. The cache unit includes four parts, as shown in Figure 10. It stores and 
edits the temperature by measuring it, and then sends it to the single-wire interface to 
output to the single-chip microcomputer, thus completing the detection and 
transmission. For the DS18B20 temperature sensor, it has a different power supply 
method from other sensors. It can be powered by an external power supply like an 
ordinary sensor, or it can be selected to be connected to the microcontroller port on the 
bus. In order to reduce the trouble and difficulty, this design directly adopts the 
universal power supply mode, and directly completes the power supply of the bus 
through a port of a pull-up resistor microcontroller. 
 

3. Conclusion 
This design is mainly based on MCU and sensor, with other components to complete, 
mainly to achieve the detection of smoke and temperature. In the whole design, I use 
STC89C52 single chip microcomputer bit control core, DS18B20 temperature sensor 
and mq-2 smoke sensor as detection unit, with ADC0832 analog-to-digital conversion 
chip, 4-bit digital tube display device, system keys and buzzer to complete a circuit. 
This design is different from those used in large-scale places. This design is cheap and 
easy to operate. It only needs to set parameters according to the requirements. It can 
start detection and make full use of 52 MCU in smoke detection circuit. So this paper is 
to introduce the original circuit and explain some important functions. 
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