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Abstract 

As a new intelligent modern invention, is the development of today and future, in the 
automatic driving technology of automobile, automobile intelligent transportation system, 
scientific exploration and so on address has played a very important role. A typical 
embodiment of the design of the intelligent obstacle avoidance tracing speed of this car is 
on. Because of the social science and technology and economic and other related aspects of 
the rapid development of automobile, constantly flourishing the substantial increase in the 
amount of traffic and transport industry. Directly or indirectly led to the frequent occurrence 
of traffic accidents, traffic congestion is becoming more and more worrying every month, 
every moment in the world are continuously happening, cause incalculable economic losses 
and unavoidable casualties. Therefore for such situation, design a kind of intelligent 
automatic control system, high efficiency, mature and has important practical significance 
and scientific value theory. At the same time, due to natural disasters such as earthquake 
debris flow landslides casualties, tracing function of intelligent vehicle also has a certain role 
for the detection of life activities. The content of this thesis is the design of the chip AT89S52 
intelligent obstacle avoidance car tracing speed, applicability and cost-effective AT89S52 
chip can meet most users' needs, and has been widely praised. With AT89S52 MCU as the 
core component of the design, a small obstacle in front of the distance in LCD1602 display. 
The car is driven by the L298 drive walking tracking barrier small driver chip. The infrared 
sensor using ST178 type photoelectric tube. Display module using LCD1602 LCD to display 
the car speed data. The car can run automatically in a specific environment, to ensure the 
driving ability of the car, was designed with four wheel drive. 
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1. Introduction 

All manuscripts must be in English, also the table and figure texts, otherwise we cannot publish your 

paper. Please keep a second copy of your manuscript in your office. When receiving the paper, we 

assume that the corresponding authors grant us the copyright to use the paper for the book or journal 

in question. Should authors use tables or figures from other Publications, they must ask the 
corresponding publishers to grant them the right to publish this material in their paper. Use italic for 

emphasizing a word or phrase. Do not use boldface typing or capital letters except for section 

headings (cf. remarks on section headings, below).  

This paper mainly studies the various control processing functions of the single-chip microcomputer, 

and the research object selects the design of the smart car. The main application articles are the above 

several modules to realize the various functions of the car. Think of the car as a small robot. The most 
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basic is the four wheels. This part is like a human limb. The car uses the sensor part to read various 

external signals and control various switches of the human action. It is like Human ear, eye and other 

sensory organs. The central part of the microcontroller, all kinds of collected information must be 

processed by him, which is like the human brain. The car is made by such a design angle and degree 

of thinking.  

The research of intelligent vehicles has a long history in foreign countries and can be roughly divided 

into three stages: the initial stage Since the 1950s, the world's first self-guided car system was 

launched by Barrett Electronic in 1954. The car can be unmanned and already has the most basic 

features of a smart car. However, the system is a trailer-type freight platform that can only be operated 

on a fixed route; in the mid-stage from the mid-to-late 1980s, the world's major developed countries 

have made outstanding achievements in the development of intelligent vehicles, 1986 The 

Prometheus project in Europe began to explore in this field; the final stage has been the most 

outstanding in the United States since the 1990s, and the Navlab series of autonomous vehicles were 

completed by the Carnegie-Mayco University Robotics Institute. . From then on, the research system 
of intelligent vehicles, in-depth, large-scale research phase. In foreign countries, on the one hand, 

robots are becoming more and more widely used in manufacturing. On the other hand, it is still 

developing towards non-manufacturing applications and micro-small, such as the direction of the 

electronic entertainment market mentioned above, foreign. Research institutions are trying to develop 

the application of robots into all areas of human work and life. 

In China, the total installed capacity of robots in the industrial manufacturing field is about 160,000 

units, including more than 50,000 domestic brands, accounting for about 30%. However, compared 
with the total installed capacity of 76 million units in the world, China’s total installed capacity only 

accounts for About 16% of the total, for a large country with a population of 1.3 billion, we have a 

huge gap with the developed countries in terms of the number of robots. Therefore, China should 

vigorously develop the robot business as soon as possible. The intelligent tracking obstacle avoidance 

speed measuring car can be regarded as a special version of the robot. It is a small and simple robot 

that can perform specific tasks by programming. Compared with robots in the general sense, the low 

cost of production is the biggest advantage of smart cars. In addition, the circuit structure of the car 

is simple, the program debugging is convenient, and it has a strong interest. For this reason, it is 

popular among robot lovers and college students. Love. Every year, the National Undergraduate 

Electronic Design Competition has the topic of smart cars, which shows the importance the state 
attaches to the research work of college robots. 

2. Overall design and solution selection of intelligent tracking and obstacle 

avoidance trolley 

2.1 The overall structure of the car. 

2.1.1 Sub-section Headings 

This design takes the single-chip AT89S52 as the core control component, chooses the more common 

L298 driver chip to drive the smart car to walk, through refine the design requirements, consult related 

books, understand and combine the motor control technology and sensor technology in detail, and 

finally the car All functions are realized. The design is completed by an ultrasonic obstacle avoidance 

module, a power module, a 5-way tracking module, a motor drive circuit module, and a liquid crystal 

display module. The condition of the black line on the road surface of the 5-way tracking module is 

monitored by the MCU in real time, and the direction of the car is automatically adjusted according 

to the detection condition. An ultrasonic obstacle avoidance sensor is installed at the front end of the 
trolley to detect the distance of obstacles in front of the runway. When an obstacle appears in front of 

the trolley and the distance from the trolley is less than 25 cm, the trolley will avoid the obstacle and 

return to continue tracking. No obstacles are detected and the car will continue to move in the 

direction of the black line. The overall structural block diagram of the car is shown in Figure 1. 
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Fig. 1 Overall block diagram 

2.2 Main controller module selection. 

Solution 1: The programmable logic device CPLD is used as the core control component of the car. 

The CPLD adopts the parallel input and output mode, so that the processing speed of the system is 

greatly improved, and it is also suitable for controlling the large-scale control system. In addition, it 
can not only realize a variety of more complex logic functions, but also easy to expand functions, 

small size, high density and high stability. Since the car system does not require a high data processing 

speed, and the logic function of the car is relatively simple, the secondary solution can be abandoned 

from the perspective of use, and a more economical and practical solution can be selected. 

Solution 2: The AT89C52 single-chip microcomputer in the MCS-51 series is used as the control 

core of the whole system. This single-chip microcomputer has its unique advantages compared with 

the CPLD logic device, that is, the control is simpler and faster. In this way, its resources are abundant, 
and it is possible to address the operation function, and the advantages of the control function can be 

fully exerted. AT89S52 MCU has powerful bit operation instructions, I/O port can be bit-addressed, 

and the program space of 8K is more than enough for this design. What is more valuable is that the 

price of AT89S52 MCU is very low. So finally decided to choose to use this microcontroller as the 

core control component of this design. 

2.3 Main controller module selection.  

Solution 1: Purchase a finished electric toy car. The finished toy car has a complete chassis and frame, 

and all parts of the drive circuit and motor are installed. From this point of view, the design of such a 

more convenient car. However, the purchase of finished products on this basis has the following 

shortcomings: First of all, due to cost and quality considerations, the design and assembly of the toy 
car is relatively compact, and there is not much free space, so that the installation needs to meet the 

car. Sensors with various functions are more troublesome. Secondly, the toy car is generally four-

wheel drive or rear-wheel drive, and the front two wheels are used for steering. Therefore, for the 

obstacle avoidance function, the car needs to return to the original direction to adjust the direction, 

which is not convenient, and cannot be realized in situ. 180 degree corner. The car designed for this 

topic is best driven by four wheels, which is convenient for controlling the steering. Finally, the 

general DC motor of the general toy car has a small load capacity and is difficult to adjust, and the 

price of such an electric car on the market is relatively high, which will increase the design cost. 

Therefore, in view of the above reasons, the plan is abandoned. 

Solution 2: buy ready-made car models, all kinds of required sensors, alarms, LCD monitors and 

other electronic components, and then according to their own knowledge to carry out welding, 

assembly and commissioning, if you do not understand the place to check online as soon as possible 
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or Go to the library and read through the books on this subject to solve the problem. Through careful 

consideration and discussion, I used a model scheme in which all four wheels were driven separately. 

That is, the front and rear wheels respectively use four DC geared motors with substantially the same 

speed and torque, so that when the four DC geared motors use the same speed and the steering is 

reversed, the smart car can be easily rotated in place. It is easy to achieve 90 degree and 180 degree 

turns with the same car coordinates. In summary, I have adopted Option 2. 

 

                

Fig. 2 Car body front view                       Fig.3 Car body reverse side view 

2.4 Motor drive chip selection. 

Solution 1: DC motor control uses SM6135W motor remote control drive module. SM6135W is a 

large-scale integrated circuit that can realize leftward, rightward, acceleration, forward and backward 

functions and is specially designed for remote control cars. But it does not use simple level control, 
but rather a coded input control that is cumbersome to implement in the program. Moreover, there is 

a higher price of the motor module, which is more difficult to design, so this method is not used. 

Solution 2: The voltage division of the motor can use a resistor network or a digital potentiometer to 

achieve the purpose of voltage division, and the speed of the trolley can be adjusted. However, using 

digital potentiometers and resistor networks, the price of one component is higher, and the other can 

only achieve stepwise speed regulation. The most important reason is that ordinary motor resistance 

is small, and the current through the motor will be large. Therefore, the partial pressure will reduce 
the efficiency. Therefore, it is not suitable to use the resistor partial pressure to change the rotational 

speed of the motor so that the speed of the trolley can be adjusted, and this method is difficult to 

implement. So give up this program. 

Solution 3: The power module is used to control the drive module of the DC motor. The circuit 

structure and principle of the linear drive are highly accelerated and relatively simple. The H-bridge 

circuit shown in Figure-4 consists of Darlington. It can adjust the speed of the motor more accurately, 
and the efficiency of this circuit is very high. It is a kind of PWM speed regulation technology with 

very wide application and high stability. Now there are many bridge circuit type chips on the market. 

I chose L298N (as shown in Figure 5). L298N is a high voltage. The full-bridge driver chip of current, 

the corresponding frequency is high, one L298N can control four DC motors separately, and also has 

a control enable end. The chip is used as a motor drive, which is easy to operate, has excellent 

performance and is widely used. So we chose option three. 
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Fig.4 H-bridge circuit 

 

 

Fig.5 L298N 

2.5 Obstacle avoidance sensor selection. 

Solution 1: The ultrasonic obstacle avoidance sensor is used to realize the obstacle avoidance function, 

and its principle is similar to bat flight. By continuously emitting ultrasonic waves to detect whether 

there is an obstacle in front, when there is no obstacle in front, the car will advance at the original 

speed; when the sensor detects an obstacle in front, the reflected signal will be detected by the sensor 

and amplified and transmitted to The MCU and MCU will process according to the preset program. 

This solution is designed to be simple, easy to implement, and widely used at an affordable price. 
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Fig.6 Ultrasonic sensor 

Option 2: Infrared photoelectric switch, its working mode is similar to ultrasonic sensor. Ultrasonic 

sensor uses ultrasonic to detect the road ahead. Infrared photoelectric switch uses infrared beam. The 

infrared beam will also be reflected back when obstacles are encountered, except metal. The object 
can reflect the light from other objects. The E3F-DS10C4 photoelectric switch uses the principle of 

level control, which is simple in design and convenient to use. Although the infrared photoelectric 

switch is equally convenient to use, in the case of outdoor sunlight, the infrared light is strongly 

affected, and the obstacle avoidance function cannot be used normally, so this solution is not suitable. 

2.6 Display module selection. 

Option 1: Display with a digital tube. The digital tube has been widely used due to its fast display 

speed, simple use, and simple and clear display effect. 

Option 2: Display with LCD1602 liquid crystal. Due to its clear display, the display is rich and clear, 

the display information is large, easy to use, and the display is fast and widely used. Both solutions 

can be used. For this system, we use 1602 liquid crystal to meet the display requirements, so we chose 

this solution. 

 

                

Fig.7 LCD liquid crystal display front object      Fig.8 LCD1602A LCD display reverse side  

2.7 Track sensor selection. 

Solution 1: The photosensitive detector is used, which is composed of a photoresistor. When there is 

a black line on the white road surface, the degree of reflection on the ground will be different. When 

the detector detects it, the resistance of the photoresistor will change. Change the value to determine 

the level, and send the signal to the microcontroller to make the next step. However, the intensity of 
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sunlight is a large factor. Too strong or too weak light will make the detector unstable, so give up this 

method. 

Solution 2: Make a photoelectric-to-tube tracking sensor and assemble it using an infrared 
transmitting tube and a receiving tube. The self-assembled sensor works in the same way as the light-

sensitive detector. It is also affected by the light intensity in the surrounding environment, and the 

actual assembly of the components needs to be debugged. It is more troublesome and the sensitivity 

is not very high, and the work is more unstable. , also gave up this method. 

Solution 3: Adopt ST178 photoelectric pair tube. It is an integrated reflective photodetector, a gallium 

arsenide infrared light-emitting diode as its emitter, and a silicon planar phototransistor as its receiver, 

which has high sensitivity. It is available in a DIP4 package with the following features: 

(1) Plastic lenses can increase sensitivity. 

(2) Built-in visible light filter can reduce the influence of discrete light. 

(3) Small size and compact structure. 

(4) It has stable working performance and simple conditioning circuit, so we chose this solution. 

2.8 Power supply method selection. 

Because the power consumption of the smart car is relatively small, the power supply mode of 
the system can be used as a battery. We have considered the following two schemes to supply p

ower to the system: 

Solution 1: The system power supply of the trolley adopts a 12V battery. The battery has stron

g current drive capability and stable voltage output performance. However, the size of the batte

ry is too large, and it is extremely inconvenient to use on a small electric vehicle. So we gave u

p on this program. 

Solution 2: Using a total of 9 V 1.5V dry batteries for 9V power supply, after the voltage conve

rsion of 7805, the MCU, the sensor power supply. After the experiment proves that the workin

g of the trolley, the working voltage of the single-chip microcomputer and the sensor can meet 

the requirements of the system, and the battery replacement is convenient. In summary, the sec

ond option is adopted. (Special note: In order to ensure that all other functions of the car are us

ed normally, especially for ultrasonic obstacle avoidance sensors, it is best to use six Nanfu bat

teries.) 

 

 

Fig. 9 Power supply module 
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3. Literature References 

3.1 Main control module. 

The system circuit diagram of the main control module is shown in Figure 10. The AT89S52 

microcontroller includes the CPU, memory and I/O interface, which contains the basic components 

of the microcomputer. The normal working voltage range is 4V-5.5V. Under normal circumstances, 

the microcontroller is connected to a 5V DC power supply. If you are planning to build a 

microcontroller application, you need to extend some of the auxiliary components, such as clock 

circuits, reset circuits, and so on. The MCU chip plus the reset circuit and the clock circuit constitute 
the minimum system of the MCU. The minimum system of the MCU is the basic hardware unit that 

constitutes the application system of the MCU. According to the actual needs, flexible expansion can 

be carried out on the basis of the minimum system to adapt to the special needs of different application 

systems. 

The working start state of the microcontroller is determined by the reset circuit, and its startup process 

is completed by the reset circuit. After the power supply starts to supply power, the microcontroller 
will generate a reset signal and start working. The MCU generally has two kinds of resets, one is 

power-on automatic reset, and the other is external manual push-button reset. When the MCU is 

running, if there is an external factor that affects the program, the program will run automatically 

after reset. In order to increase the value of the output high level, this design solders the pull-up 

resistor. The external button type manual reset is used, and the reset can be completed as long as two 

consecutive periods of high level are given. 

If the microcontroller is compared to a person, then the brain is the clock circuit, and the speed and 
execution speed of the microcontroller are controlled by the clock circuit. The input of the inverting 

amplifier is XTAL1, and XYAL2 is the output of the inverting amplifier, which can be used by the 

oscillator in the microcontroller. If the driver device is using an external clock source, XTAL2 is not 

connected. Since one machine cycle contains 6 state cycles and each state cycle is 2 oscillation cycles, 

there are 12 oscillation cycles in one machine cycle. If the oscillation frequency of the external quartz 

crystal oscillator is 12 MHz, one oscillation period is 1/12us. 

 

Fig.10 System circuit diagram of the main control module 
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3.2  Circuit design of liquid crystal display module. 

After comparison with the above scheme, the display module of this design adopts LCD1602 liquid 

display (the physical picture is shown in Figure 10 11). It can clearly display characters and numbers 
on the LCD screen, and it will make you feel comfortable after seeing it. The command operation 

pins of the LCD are RS, RW, and EN, which are connected to the P3^5, P3^6, and P3^7 pins of the 

MCU. The data pins D0 to D7 are respectively connected to the P1 (p1.0 to p1.7) ports of the single 

chip microcomputer. The specific circuit diagram is shown in Figure 3-2: 

 

Fig.11 Internal pin diagram of the display 

3.3  Motor drive module design. 

The motor drive generally adopts the H-bridge drive circuit, and the L298N integrates the H-bridge 

drive circuit, so that the L298N circuit can be used to drive the motor. The L298N circuit PWM signal 

is given by the MCU to control the speed of the car, starting and stopping. The schematic diagram of 
the drive circuit is shown in Figure 12. The drive module that controls the DC motor uses a power 

transistor. The linear structure of the circuit structure and principle acceleration ability is relatively 

simple, and the H-type bridge circuit is composed of Darlington. It can adjust the speed of the motor 

more accurately, and the efficiency of this circuit is very high. It is a PWM speed regulation 

technology with very wide application and high stability. The 5, 7, 10, and 12 pins of L298N are 

connected to the MCU, and the MCU can realize the forward and reverse of the two DC motors 

through programming. 

 

Fig.12 Schematic diagram of the drive circuit 
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3.4  Obstacle avoidance module design. 

The ultrasonic armband sensor is used as the main component to design the obstacle avoidance 
module. The interface circuit is shown in Figure 3-4. The ultrasonic module uses the off-the-shelf 

HC-SR04 ultrasonic module, which provides non-contact distance sensing function of 2cm-400cm. 

This module consists of a control circuit and an ultrasonic receiver and transmitter. Its accuracy is 

very accurate and can reach 3mm. It uses the IO port TRIG trigger ranging (output high level signal 

is greater than or equal to 10us) to work; the transmitter automatically sends out 8 square waves, each 

square wave is 40khz, when the signal is encountered When the obstacle in front is returned and 

detected by the receiver, the IO port ECHO will emit a high level. The test distance of the car is that 

the product of the high level duration and the speed of sound is divided by two, wherein the ultrasonic 

signal is emitted from the transmitter to detect the return of the signal, which is the duration of the 

high level. In Figure 13, VCC is connected to 5V power supply, TRIG trigger control signal input, 

ECHO echo signal output and other four lines, GND ground line. 

 

Fig.13 Interface circuit diagram of the obstacle avoidance module 

3.5  Design of tracking module circuit. 

The tracking principle of the car is the infrared detection method, which is a detection method with 

simple design and wide application range. Put a black tape on the white ground or draw a black line. 

The smart car is driving on this kind of ground. Because the reflection coefficient of light on the white 

road surface is different from the reflection coefficient of the black tape pair, it is reflected back. The 

intensity of light is different, so it is possible to detect the black line trajectory according to the 

intensity of light. This is the general principle of infrared detection. 

The circuit schematic and physical map of the tracking module are shown in the figure below. The 

infrared detection method uses the different color objects to track the difference in the degree of 

infrared reflection. In the process of form, the car continuously emits infrared light, and the detection 

device is installed at the front end of the car. The white bottom surface will diffusely reflect the 

infrared light, the receiving device will detect the reflected light, and the black line will absorb the 

infrared light and receive. The tube does not receive it. The high and low levels are collected by the 

LM339 as a comparator to achieve signal detection. There are many infrared sensors on the market. 

After the discussion above, I chose the ST178 photoelectric pair tube here. 

3.6 Power supply part design. 

The design of the power supply part mainly uses the 7805 chip. The advantage of using the 7805 chip 

is simple and practical. The 78 series three-terminal regulator ICs have few external components 

required for the regulated power supply, and there are overcurrent and overheating inside the circuit. 

The protection circuit of the adjustment tube is reliable, convenient, and inexpensive. And it can fully 

meet the power supply requirements of the logic power supply of the barrier control system and the 

L298N chip. The 7805 chip has three pins, the input IN terminal, the output OUT terminal, and the 

ground GND terminal. Normally, 1.5A current can be supplied, and a current greater than 1.5A can 

be supplied in case of sufficient heat dissipation. The input voltage of the 7805 chip can be 9V, 12V, 
15V, the output voltage is stable at 5V, and the positive and negative errors are no more than 0.2V. 
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Based on this situation and combined with the working voltage of the motor, 6 dry batteries 9V were 

selected as the input power of the 7805. The circuit of the power supply is shown in Figure 17 

           

Fig.14 Tracking module physical map 1   Fig.15 Tracking module physical map 2 

 

 

Fig.16 Schematic diagram of the tracking module circuit 
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Fig. 17 Power supply design 

4. The design of the software part of the car and the design of the source 

program of each module. 

4.1  Analysis of the overall program structure. 

The software design of the intelligent tracking barrier car adopts a modular design idea, which divides 

a complex software design into several relatively simple parts. The function completed in this thesis 

is the tracking barrier car, the MCU detects the state of the 5-way tracking module on the black line 

runway in real time. When the current distance is less than 25 cm, the car avoids obstacles and 

continues to track, and in the LCD Show distance on. The ultrasonic wave and the liquid crystal are 
first initialized, the distance of the ultrasonic wave detection is read, and the distance is displayed on 

the liquid crystal. The infrared sensor is used to detect the position of the car tracking and determine 

whether to adjust the position of the car. On the trailing road, the distance in front is detected to 

determine whether the obstacle in front is less than 25cm. If it is less than the obstacle, the obstacle 

is returned to continue tracking. The flow chart is shown in Figure18: 

 

 

Fig.18 The flow chart is shown 

4.2 Design of tracking algorithm 

The flow chart of the tracking control algorithm is shown below: 
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Fig.19 The flow chart of the tracking control 

5. Introduction to chip data.  

5.1  L298 motor drive module chip. 

L298 is a driver chip that requires a large current and a high access voltage. It is produced by ST. It 

can work up to 46V, the current output peak has a peak of 3A, and the normal working current is 2A. 

It uses high and low level control, simple, stable and easy to implement. This driver chip has two 

input pins, which is more convenient for components to be disabled or to allow operation control. 

There are two H-bridge circuits inside, and the resistors can be sensed externally, and the control 

circuit will receive feedback changes. The pin diagram of the L298 chip is shown in Figure 5-1. The 

pin functions are shown in Table 1. 

Table 1. Functions of each pin of L289 

Pin symbol Features 

1 
15 

SENSING A 
SENSING B 

The two ends are connected to the ground to connect the 

current detecting resistor, and feed back the detected signal 

to the driving chip. 

2 

3 

OUT 1 

OUT 2 

These two feet are the two outputs of the full bridge driver 

A, used to connect the load 

4 Vs Motor drive power input 

5 

7 

IN 1 

IN2 

Input standard TTL logic level signal to control the switch of 

full bridge driver A 

6 

11 

ENABLE A 

ENABLE B 

Enable the control terminal. Input the standard TTL logic 
level signal; when the low level, the full bridge driver is 

forbidden to work. 

8 GND 
Ground terminal, the chip's own heat sink is connected to the 

8-pin 

9 Vss Power input port of the logic control part 

10 

12 

IN 3 

IN 4 

Input standard TTL logic level signal to control the switch of 

full bridge driver B 

13 

14 

OUT 3 

OUT 4 

These two feet are the two outputs of the full bridge driver 

B, used to connect the load 

 

 

Table 2 The operating parameters of L289 are as follows 

parameter symbol 
test 

environment 

Minimum 

value 

Typical 

value 
Maximum unit 
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Drive supply voltage Vs 
Continuous 

work 
2.5 — 46 V 

Logic supply voltage Vss — 4.5 5 7 V 

Input low level 

voltage 
ViL — -0.3 — 1.5 V 

Input high level 

voltage 
ViH — 2.3 — Vss V 

Enable low level 

voltage 
Ven=L — -0.3 — 1.5 V 

Enable high level 

voltage 
Ven=H — 2.3 — Vss V 

Full bridge drive total 

Voltage drop (each 

way) 

VcE〔sat) 
IL=1A 

IL=2A 
1.8 — 

3.2 

4.9 

V 

V 

Detection voltage 

1,15 feet 
Vsen — -1 — 2 V 

L298's logic control: 

The logic control of L298 is shown in the following table. Where C and D are IN1, IN2 or IN3, IN4 

respectively; L is low level, H is high level, and ※ is low level or high level. 

Table 3 The logic control of L298 is shown in the following 

Input output 

Ven=H 

C=H；D=L Forward 

C=L；D=H Reverse 

C=D brake 

Ven=L C=※；D=※ No output, the motor does not work 
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Fig.20 The logic control of L298 is shown in the following 

 

5.2 LCD display module introduction. 

It is an industrial character LCD that can display 16x02 or 32 characters at the same time. (16 columns 

and 2 rows). The physical map is shown in Figure 2-5 and Figure 2-6 above. The pin diagram is 

shown in Figure 5-2. 

 
Fig. 21 LCD1602 pin diagram 

 

Table 4. Pin function description: 
Pin symbol Features 

1 VSS Power ground 

2 VDD positive 5V power supply 

3 VL 

The function pin for adjusting the 

contrast is connected to the 
positive power supply when the 

contrast is weakest; the ground 

power is received when the 
contrast is highest, but the ghost 
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is too high, and the contrast can 

be adjusted by a 10K 

potentiometer. 

4 RS 

Register selection, select data 
register when high level, select 

instruction register when low 

level. 

5 R/W 
R/W is a read/write signal line, 

read operation at high level, write 

operation at low level 

6 E Enable end 

7-14 D0-D7 8-bit bidirectional data terminal 

15 16 BLA BLB 

Empty foot or light source, 15 

feet are backlight positive, 16 

feet are backlight negative 

People still know more about LCD monitors. Most of the electronic products in life use liquid crystal 
display modules as pass-through devices. This combination is from calculators or multimeters and 

electronic watches, as well as many electronic household appliances in life. It can be seen that most 

of it is presented by numbers or special symbols or graphics. When we enter the communication 

system between the human and the machine of the single-chip microcomputer, the three types of 

light-emitting tubes or LED digital tubes and liquid crystal displays are mainly used. Among them, 

the luminous tube and the LED digital tube are relatively more frequently used, and are more frequent, 

and it is easier to use both software and hardware. If we use the liquid crystal display as the output 

device in the single-chip microcomputer system, it will have advantages in the following aspects: 

because every point on the liquid crystal demonstrator will receive the command command, it will 

continue to continue the specific color and light constantly, constant. Illumination, there is absolutely 

no such thing as a cathode ray tube display (CRT) to repeat the repeated correction of new spots. 
Therefore, in comparison, the liquid crystal display not only has a clear image but also remains in a 

state of illumination, and there is no continuous flashing. There is also a liquid crystal display that is 

digital, so that when combined with a single-chip microcomputer, it can be more appropriate, the 

interface will be very easy to operate, convenient and fast. The liquid crystal display realizes the 

realistic goal by adjusting the combination of the quality control liquid crystal molecules by clicking 

on the display screen, so that the same large conventional display has a large weight advantage. At 

the same time, in comparison, a large part of the operation time of the liquid crystal display is used 

in the electrodes and the driving IC in the display, so that it is more economical than other displays 

from the viewpoint of the consumed power. The character type liquid crystal display module is a dot 

matrix type LCD for displaying letters, numbers, symbols, etc., and modules such as 16*1, 16*2, 
20*2, and 40*2 lines are often used so far. 

6. Car installation and commissioning. 

The car encountered a lot of problems during debugging, and it was solved after hard work. 

6.1 Steps to debug. 

Step 1:  Because the whole circuit of the single chip microcomputer is manually welded, it is 

inevitable that there will be errors, so each solder joint should be checked for any untrue soldering. 

Step 2: Write down the suspicious place and test with a multimeter. 

Step 3: Turn on the power to check. When powering up, first check whether the power supply terminal 

of all device pins meets the required voltage value, whether the ground terminal voltage value is close 

to zero, and whether the pin level of the fixed level is correct. 

Step 4: Conduct an online check. 
6.2  Problems encountered. 
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After the circuit was soldered, the power-on test was carried out. It was found that the power indicator 

light was not bright, and then a smell of burnt smell was heard. The power supply chip was found to 

be very hot by hand, so the power was quickly removed. Using a external meter to measure the 

positive and negative poles of the power supply, it was found that the resistance was small. Check 

carefully to see that the voltage regulator chip 7805 that was originally powered by the 

microcontroller is reversed. 1 The script is the voltage input, and the result is connected to the 1-pin 

output. After the regulator chip is removed, replaced with a new one, and the pins are connected, the 
power supply indicator light is also on, and the measured voltage meets the requirement of 5.01V. 

And the chip is not hot. 

7. Simmary 

Through practical study, I have a more comprehensive understanding of the overall circuit design, 
and exercised the ability to focus on the overall situation. I deeply understand the importance of 

linking theory with practice, from the teacher's design requirements to the completion of the design 

report, and constantly improve their design and circuit. In the library to check the information to write 

a specific implementation plan, draw a circuit diagram must be carefully considered to find the 

optimal design. After many modifications, the design requirements were finally realized. Throughout 

the paper's topic selection, theoretical research, needs analysis, overall design, and detailed design, 

the instructor's teacher's careful guidance and deep concern have been obtained from beginning to 

end. Thanks to the instructor for the meticulous revision of my thesis, I have reviewed the full paper 

of the paper patiently and put forward many valuable opinions 
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