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  Abstract 
In recent years, there has been increasing focus on the reform of the microelec-
tronics technology experiment curriculum in colleges and universities, as the inte-
gration of industry and education has accelerated. Against this backdrop, this paper 
examines the curriculum reform of microelectronics technology experiments in 
universities. First, this paper analyzes the potential applications and development 
trends of microelectronics technology and emphasizes the need for experimental 
curriculum reform. Secondly, this paper discusses the issues present in the tradi-
tional microelectronics experiment course, such as the outdated teaching approach, 
limited experimental content, insufficient practical application, and lack of indus-
trial integration. It also proposes directions and ideas for reform. Finally, this paper 
focuses on analyzing the specific methods and practical effects of the experimental 
curriculum reform in microelectronics technology. The adoption of the flipped 
classroom model, increased experimental projects, strengthened practical opera-
tion, and other methods have led to remarkable teaching results. 
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Introduction 
Taking the integration of industry and education as the background, this paper focuses on the realization path and 

method of microelectronics technology experiment curriculum reform in universities. Through the analysis of the existing 
experimental teaching methods and modes, this paper tries to find new experimental teaching methods and methods suit-
able for the integration of production and education. The research goal of this paper is to provide effective practical 
reference for the experimental curriculum reform of microelectronics technology in universities. At the same time, this 
paper also aims to promote the reform of college education, realize the integration of industry and education, improve the 
technical level of small and micro enterprises, and provide students with better practical education resources (Lou, Feng, 
& Kang, 2021). 
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1. Necessity of college education reform under the background of industry and education inte-
gration 

With the rapid development of information technology and the Internet, the world economy presents the characteristics 
of digitalization, networking, and intelligence, and the industrial structure and employment pattern are also undergoing 
profound changes. Under the background of this change, college education is facing many challenges and opportunities. 
The integration of industry and education is one of the important trends to promote the education reform of colleges and 
universities. It takes the integration of industry and education as the core, strengthens the cooperation and cooperation 
between universities, enterprises, and society, and promotes a win-win situation between schools and enterprises and the 
improvement of the quality of talent training (Fang, Yan, & Li, 2021). 

The integration of industry and education is also of great significance in the reform of the university microelectronics 
technology experiment curriculum. Microelectronics technology is the core technology of the information age, which 
involves a wide range of fields and applications. Therefore, the establishment of microelectronics technology experiment 
courses in colleges and universities is not only a necessary means to cultivate the core competence of students in related 
majors but also an important way to meet the social demand for talent. The integration of industry and education can 
effectively improve the practicality and employment orientation of microelectronics technology experimental course 
teaching and lay a solid foundation for students' career development and social contribution. Therefore, it is an inevitable 
trend of higher education reform to promote the integration of microelectronics technology experiment courses in univer-
sities (Yu, Dong, & Wang, 2022). 

2. Current status and problems of microelectronics technology experiment courses in colleges 
and universities 

With the continuous development of microelectronics technology in the field of production and industry, the experi-
mental course of microelectronics technology in universities has also become an important way to train national talents 
in related industries. The current situation is that the microelectronics technology experiment in most universities is still 
dominated by teachers, the experiment content is single, lack of practical operation, lack of industrial integration, and 
other problems. In this mode, students lack the opportunity to participate in the actual industry and understand the indus-
trial ecosystem, which is not conducive to the improvement of their actual ability and their understanding of the future 
industry. In addition, the traditional microelectronics technology experimental course is relatively simple, often only 
teaching a part of the knowledge, such as analog electronic circuit, digital circuit, etc., and lack of certain practical oper-
ation. Group cooperative learning has become an effective teaching means, which has not been widely used in the micro-
electronics technology experiments in some universities, which leads to the lack of communication and cooperation ex-
perience among students, which cannot effectively improve their practical operation ability. Also, it hinders the depth and 
breadth of their mastery of courses. To sum up, there are some problems in the teaching mode and content of microelec-
tronics technology experiment courses in colleges and universities. It is necessary to carry out the integration of industry 
and education through reform, strengthen the connection with the industry, and improve students' practical operation 
ability and practical understanding level (Huang, Chen, & Xie, 2021). 

3. Reform plan of microelectronics technology experiment curriculum in colleges and universi-
ties 

3.1 Optimize the industry-oriented course design and improve the course experimental projects 

Under the background of the integration of industry and education, in order to better cultivate talents to meet the needs 
of the industry, the experimental course reform of microelectronics technology in universities needs to design the course 
with the industry orientation as the starting point. First of all, the course content and experimental projects should be 
designed according to the actual industrial needs, so as to enhance students' practical application ability of the knowledge 
learned. Secondly, industry experts and enterprise practitioners should be introduced to participate in the course design, 
and attention to combine practical experience and enterprise needs with theoretical knowledge in the process of course 
design. In this way, the course can be more practical, which not only helps to improve students 'professional ability, but 
also can better meet the needs of real industries and provide more powerful support for students' employment (Wang, 
Yang, & Li, 2016). 

Under the background of teaching fusion, in order to improve the students 'engineering quality, expand students' engi-
neering application ability, simply rely on the experimental instruments, experiment specification of conventional 
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experimental method has been unable to meet the needs of students, so, in the present case, the experimental content of 
the course is optimized and improved, is the main work of the experiment teaching reform. (1) Reform and update the 
experimental project of "microelectronics components" in the course of "Basic Experiment of Microelectronics Devices". 
The self-compiled textbooks used for experimental teaching have been used for many years, and the content of some 
courses has not kept up with the development of science and technology. The content of the course has been outdated, 
and the experimental instruments and test methods have been unable to adapt to the current popular technology. To this 
end, this course has improved and improved the existing experimental courses, expanded the course content, and expanded 
some relatively simple verification experiments, so that students can fully understand the theories and characteristics 
contained in these experiments. The backward experimental development board will be gradually replaced, and a new 
verification platform with a high degree of automation and high precision will be purchased, so as to achieve the goal of 
cultivating excellent electronic information professional graduates who can meet the needs of the current technological 
development. (2) In order to meet the talent training needs of the microelectronics major under the new situation, the 
course has made more adjustments according to the talent training plan of the major, so as to make it more in line with 
the needs of the industry. Cultivate students' professional knowledge and practical application ability (Zhang Ru, 2012). 

Taking "semiconductor element performance test" as an example, the main purpose is to make students better under-
stand the performance of common semiconductor elements and better understand their basic test methods. Furthermore, 
we propose a new electronic circuit design method based on electronic technology. To this end, the present study included 
the detection of photosensitive diode volt performance into the experimental teaching plan, focusing on the specific en-
gineering design and use of training (Liu Jianlin, 2016). 

3.2 Scientific application of online experimental simulation technology to build a virtual experimental 
platform 

Online experimental simulation technology is an important means in the experimental curriculum reform of microe-
lectronics technology in high universities. Traditional experimental teaching requires the use of a lot of experimental 
equipment, equipment, and a lot of manpower and financial resources, but there are also safety risks. And the online 
experimental simulation technology can effectively solve these problems. It can simulate a variety of experimental envi-
ronments and experimental scenarios, providing students with rich experimental experience and rote knowledge and skills. 
Through online experimental simulation technology, students can choose different experimental links and contents for 
experimental exploration according to their own learning progress and interests, so as to improve the pertinency and 
learning effect of experimental teaching. At the same time, students can obtain experimental operation skills and hands-
on ability in advance through the simulation training before the experiment, so as to reduce the errors and errors in the 
experiment and improve the success rate and efficiency of the experiment. Online experimental simulation technology 
can also eliminate the limitations of region and time, and complete the experimental exploration anytime and anywhere 
(Wang, Zhang, & Gao, 2022). 

For the application of online experimental simulation technology, colleges, and universities can build corresponding 
virtual experimental platforms or adopt various appropriate online education platforms to provide various online experi-
mental simulation resources and services. Teachers can design course experiments and simulation experiments in line 
with the industry orientation on the platform to guide students to deeply understand and master the theory and application 
of microelectronics technology. At the same time, the platform can also provide an environment and place for students to 
study independently, attract students to actively participate in experimental teaching, and stimulate their interest and en-
thusiasm for learning. The application of online experimental simulation technology can effectively solve the problems 
of experimental teaching of traditional microelectronics technology, improve the pertinency and learning effect of exper-
imental teaching, enhance students' practical ability and experimental thinking ability, and promote the effective imple-
mentation of the course of microelectronics technology experiment reform in colleges and universities (Wang Yuxing, 
2019). 

3.3 Strengthen the systematization and comprehensiveness of experimental teaching, and carry out 
practical teaching of specific experimental projects 

The focus of this paper is on the reform of the microelectronics experiment curriculum in universities, especially the 
improvement and innovation in the design of experimental teaching content. In order to get close to the practical applica-
tion needs, this paper proposes that we should pay attention to the combination of experimental content and practical 
engineering application at the teaching design level, and increase students' understanding of the whole process of the 
product in the experimental link. Such a design scheme can not only enhance students 'practical ability but also enhance 
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students' learning enthusiasm and initiative. At the same time, this paper also proposes a systematic and comprehensive 
experimental curriculum design method to deal with the problems caused by the common single phenomenon of the 
current experimental content selection. This method can make the experimental teaching content more systematic, help 
the students to understand and master the experimental content more comprehensively, and promote the students' deep 
understanding of the experimental knowledge and the improvement of their application ability. In general, the systematic 
and comprehensive design of experimental teaching content can not only improve the teaching quality of microelectronics 
experimental courses in colleges and universities but also improve students 'practical ability and stimulate students' en-
thusiasm for learning, which has obvious educational practical significance (Xu, Wang, & Shi, 2017). 

For example, in the "test experiment of integrated operation and discharge application characteristics", students need 
to have some understanding of the experimental task and combine it with the existing relevant knowledge, so as to design 
a reasonable test circuit and test mode, and then complete the test of the specified characteristic parameters of the opera-
tional amplifier, and carry out the practice of basic application methods. At present, because this project is a comprehen-
sive design experimental project, its construction is mainly carried out independently by students with reference to the 
experimental guide. However, most students are weak in their ability to analyze and use the actual circuit, so they often 
take the wrong test circuit, resulting in a great difference between the test results and the expected results. However, in 
this process, if first let the students on the electronic automation design platform, on the basis of virtual simulation tech-
nology, design the corresponding test circuit, and the experiment content in rehearsal and validation in advance, it can 
effectively assist the students to determine the experimental content of the operation, learning, and validation. In addition, 
it can also provide students with a platform to independently design new experimental content and independent explora-
tion, so as to improve their independent learning ability, engineering innovation spirit, and practical ability, so as to 
achieve twice the result with half the effort (Li, Wang, & Zhang, 2015). 

3.4 Pay attention to the integration of teaching resources, and actively build the production and educa-
tion laboratory 

In the design of teaching experiments in universities, the integration of teaching resources and the application of Inter-
net thinking are very important. Through the integration of various educational resources, including teaching materials, 
experimental equipment, computer software, and network experiment platform, the multimedia teaching resource data-
base is built to provide students with more abundant and diversified educational resources and promote the improvement 
of students' learning effect and teaching effect. At the same time, in experimental teaching, the application of Internet 
thinking can also greatly promote the improvement of the teaching effect. By using Internet thinking, teachers can provide 
students with more personalized education services according to their different learning needs, and can timely obtain 
feedback on students 'learning situation, so as to better guide students' learning. Students can also obtain various learning 
resources through the Internet platform, and they can independently study and consult materials, so as to improve the 
efficiency and quality of learning. Therefore, in the design of microelectronics experimental courses in colleges and uni-
versities, the integration of teaching resources and the application of Internet thinking are indispensable parts, that can 
effectively improve students 'learning effect and teaching effects, and provide a broader space and opportunities for stu-
dents' independent learning and development (Zhang Ru, 2012). 

The construction of production and education laboratories is one of the important measures of the experimental curric-
ulum reform of microelectronics technology in colleges and universities. First of all, the construction of industry and 
education laboratories is conducive to the connection between education and teaching and industrial needs, strengthens 
the connection between students 'theoretical learning and practical operation, and improves students' comprehensive abil-
ity and employment competitiveness. Secondly, the construction of industry and education laboratories can also promote 
the deep cooperation between universities and enterprises, and promote the upgrading and innovative development of 
industrial technology. The construction of industry and education laboratories requires joint investment by universities 
and enterprises to jointly establish a modern laboratory, introduce advanced experimental equipment and technology, 
establish a perfect management system and operation mechanism, and at the same time cultivate a high-level teaching 
team, so as to provide a high-quality platform for the training of microelectronics technology talents in colleges and 
universities. 

4. Conclusion 
To sum up, the experimental curriculum reform of microelectronics technology in colleges and universities is an inev-

itable trend under the background of the integration of industry and education, and also an important means for colleges 
and universities to achieve the goal of talent training. This paper analyzes the problems existing in the traditional 
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microelectronics experiment course and puts forward the reform ideas and concrete methods, the results show that the 
combination of the experimental content is one of the important aspects of the experimental course teaching design in the 
experimental process to increase the understanding of the microelectronics process. 
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