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Abstract 

This article combines the most fierce concept "Internet Plus" in modern era , From the perspective of "Internet Plus", it discusses 
the protection mode, tries to explore the key points for the new model to construct “Internet + intangible cultural heritage 
protection”, provides reasonable practical guidance, and finally creates innovative ideas and methods for the protection of 
intangible cultural heritage. Simultaneously it makes academic contributions to the innovation and inheritance of Chinese 
intangible cultural heritage. 
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Abstract 

The power splitter is an important device for applications such as microwave signal separation and array antenna feeding. After 
the emergence of the right and left hand transmission lines, most of the miniaturized power splitters are designed by utilizing the 
miniaturization characteristics of the left and right hand transmission lines. This paper summarizes the application of left and 
right hand transmission lines in the power splitter, and analyzes the advantages and disadvantages of different implementation 
methods. 
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1. Introduction 

The power splitter is an important device for applications such as microwave signal separation and array antenna 
feeding. Its performance directly affects the amplitude and phase relationship of the antenna. After the emergence of 
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the left and right hand transmission lines, the researchers designed a variety of power divider structures based on the 
left and right hand transmission lines. Most of the miniaturized power splitters are designed by utilizing the 
miniaturization characteristics of the right and left hand transmission lines. 

A power splitter is a device commonly used in microwave passive systems that can distribute the energy of one 
input signal into multiple signal energy according to engineering requirements. Can be applied to phase shifters, 
power adapters, duplexers T-junctions and porous slot couplers, and can also be used for the distribution of IF 
signals in satellite receivers connected to antennas; in wireless communications, single solid-state devices The output 
power is limited as the frequency increases, and another method of using the power combiner can remedy this 
limitation. The reverse use of the power splitter can simultaneously combine several scattered energies to achieve 
high power output. There are many types of power splitters. According to the materials, common microwave power 
split devices have microstrip power split, waveguide splitter and substrate waveguide splitter; among them, the 
microstrip splitter is small in size, compact in structure and cost-effective. However, its bandwidth is narrow, power 
capacity is small, and insertion loss is large. The waveguide power divider is relatively large in size, but its excellent 
power and bandwidth characteristics make it widely used in microwave equipment such as broadband wireless 
communication, high-power transmitters, array antenna feed networks, phased array radars and power amplifiers. 
And there are also great applications in the millimeter wave band. In actual engineering use, we not only require the 
wide frequency band of the power splitter to improve our frequency band utilization, but also require the power 
splitter to have good reflection coefficient, isolation and consistency in all aspects. Measuring the pros and cons of a 
power splitter can be made up of many specified parameters. Here are a few of the commonly used ones: the 
reflectance of the input port of the power divider, the power amplitude balance between the output ports, the power 
capacity, the insertion loss, the isolation, the phase difference between the output ports, and the device size. 

2. Analysis of the Implementation Method of Power Divider 

The concept of the composite left-right hand transmission line fundamentally summarizes the dual natural 
properties of the left-hand transmission line and the right-hand transmission line in a clear and concise manner, and 
is widely considered to be a powerful example for studying left-hand material properties and developing left-handed 
devices. So far, the application of left-handed materials can be divided into three categories: (1) waveguide 
components: including polygonal strips, enhanced sideband devices, narrowband couplers, composite resonators, 
uniform power combiners, uniform power dividers, super Widescreen filters, agile distributed amplifiers, and pulse 
delay circuits. (2) Refracting wave system: including focusing lens, super-resolution imaging system, refracting 
telescope, etc. (3) Radiation wave equipment: including one-dimensional single-side passive leakage wave antenna 
and resonant antenna, one-dimensional polygonal mirror, two-dimensional active polygonal resonant antenna. 

Literature [1] proposed a new type of Wilkinson power splitter based on the left and right hand transmission lines. 
The device uses the nonlinear dispersion characteristics of the left and right hand transmission lines, and uses the 
λ0/4 left and right hand transmission lines formed by LC components to replace the right hand transmission lines of 
the traditional power divider. The branch arm is constructed. The results show that the new power splitter can 
effectively increase the isolation bandwidth and reduce the size of the power splitter. The literature [2] designed the 
zero-phase shift left and right hand transmission lines according to the hyperbolic-linear dispersion relationship of 
the left and right hand transmission lines. A transmission line replaces the isolation network of the traditional power 
divider, which can effectively reduce the size of the entire power divider. The zero-phase-shift left and right hand 
transmission lines are used instead of the isolation network of the three-division power divider. As shown in Figure 1, 
the whole power is divided. The area of the device is reduced by 70% compared with the traditional power divider; 
in [3], based on the zero-order resonance characteristics of the left and right hand transmission lines, a 4-way 
microwave power splitter operating at 2.45 GHz is designed, and the power splitter is input in phase with the same 
phase. Power is distributed to each output port, and the output port position has no effect on power allocation. In the 
frequency range of 2.2 GHz to 2.65 GHz, the power difference of each output port of the power splitter is 1d. Within 
B, in the frequency range of 2.22GHz~2.56GHz, the phase difference of the output port is within 15°; in [4], the 
reverse open-loop resonator is embedded in the microstrip line, and a new type of left-right hand transmission line is 
designed and used for miniaturization. The design of the T-type power divider, as shown in Figure 2, is 75% smaller 
than that of the conventional power divider; the literature [5] uses a zero-phase-shift transmission line instead of the 
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traditional one-four-four-series power divider. The right-hand transmission line of the wavelength is designed to be a 
small-bandwidth one-four-four-series power splitter. The zero-phase shift line is realized by SMT components and 
microstrip lines. The comparison between the power splitter and the conventional structure is shown in Figure 3; the 
literature [6] adopts The left and right hand transmission line structure replaces the λ0/4 impedance conversion line 
of the conventional T-type power divider, and a small power divider is designed. As shown in FIG. 4, the size of the 
impedance conversion line is reduced by 70%. 

 

 
Fig. 1 Small power splitter reported in [2] 

 

Fig. 2 Small power splitter reported in [4] 

 

Fig. 3 Small power splitter reported in [5] 
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Fig. 4 Small power splitter reported in [6] 

3. Conclusion 

The function of the feeder system is to ensure that the amplitude and phase of each antenna unit in the antenna 
array are distributed as needed. Therefore, the merits of the feeder system are the key factors affecting the overall 
performance of the antenna array. Power dividers are a very important passive component in microwave passive 
components. Applications are extensive, including communications, radar, electronic countermeasures, electronic 
reconnaissance, navigation, surveillance and weapon guidance systems. In circuits such as antennas, power 
amplifiers, and phase shifters, the power splitter can be used to distribute or combine signals multiple times. The 
power splitter is an important part of the feeder system of the antenna. This paper summarizes the application of left 
and right hand transmission lines in the power splitter, and analyzes the advantages and disadvantages of different 
implementation methods. 
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