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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 filter is an important component in the microwave circuit by providing signal transmission in the passband and providing 
attenuation in the stopband to control the frequency response somewhere in the microwave system. Here, the application of the 
left and right hand transmission lines in the dual frequency filter, the band pass filter and the ultra wide band filter are 
summarized. 
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1. Introduction 

The filter is an important component in the microwave circuit by providing signal transmission in the passband 
and providing attenuation in the stopband to control the frequency response somewhere in the microwave system. 
Here, the application of the left and right hand transmission lines in the dual frequency filter, the band pass filter and 
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the ultra wide band filter are summarized. 

2. Filter Implementation Analysis 

In the aspect of dual-frequency filter: the literature [1] adopts the combination of loading the left and right hand 
short-circuiting branches and the coplanar waveguide open-circuit branches, and designs a dual-frequency filter. The 
bandwidth of the two passbands is independently adjustable, compact and high-frequency. Harmonics also has a 
good suppression effect; the literature [2] designed a dual-band filter with microstrip structure according to the 
unique advantages of the left and right hand transmission lines in the field of dual-frequency microwave devices, as 
shown in Figure 1; A dual-frequency filter is designed based on the left and right hand transmission lines of the 
inverse open resonant single loop. 

In terms of band-pass filters: [4] proposed a zero-order resonator unit based on the left and right hand 
transmission lines operating in the X-band, and designed a new band-pass filter operating at 9.2 GHz to 9.5 GHz 
using two units. This filter maintains less in-band ripple and good cut-off characteristics compared to conventional 
filters based on the form of coupled microstrip lines, and is reduced in size by 80%; the literature [5] is based on 
ground defects and microstrip gaps. The left and right hand transmission line units are designed, and the two-stage 
units are cascaded to design a band pass filter, as shown in Fig. 2. 

 

 
Fig. 1 Dual-frequency filter reported in [2] 

 

Fig. 2 Bandpass filter reported in [5] 

In the ultra-wideband filter: since there is no stop band between the left-hand passband and the right-hand 
passband of the balance left and right hand transmission lines, the two are combined into one passband, and the 
UWB filter can be realized in this way. In [6], a new type of UWB filter based on the 10-unit hand structure is 
proposed, as shown in Fig. 3. The literature [7] proposes an improved left-right hand transmission line period unit 
formed by surface coupling, and based on the unit design. The ultra-wideband filter, as shown in Fig. 4, has the 
advantages of small size and low insertion loss; the literature [8] proposes a combined structure of a reverse open-
loop resonator and a parallel branch and a small ultra-wideband filter based on the combined structure. The device is 
shown in Figure 5; the literature [9] uses the equilibrium state of the left and right hand transmission lines based on 
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the reverse open-loop resonator to design a broadband band-pass filter, and introduces a parallel grounding branch in 
the original structure to achieve the second harmonic. The control combines the left-hand passband, the right-hand 
passband and the second harmonic passband to design a high-performance, miniaturized ultra-wideband bandpass 
filter, corresponding broadband bandpass filter and ultra-wideband bandpass filter structure. Figure 6 shows. 

 

 

Fig. 3 Ultra-wideband filter reported in [6] 

 
Fig. 4 Ultra-wideband filter reported in [7] 

 
Fig. 5 Ultra-wideband filter reported in [8] 
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Fig. 6 Ultra-wideband filter reported in [9] 

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. The filter is an important part of the antenna's feeder system. This paper 
summarizes the application of the left and right hand transmission lines in the filter, and analyzes the advantages and 
disadvantages of different implementations. 

4. Acknowledgement 

The paper is supported by the National Natural-Science Foundation of China (Grant No. 61701527, 61601499) 
and the National Natural-Science Foundation of Shaanxi Province (Grant No. 2018JQ6023). 

5. References 

1.  S. Mao, Y. Chueh and M. Wu Asymmetric dual-passband coplanar waveguide filters using periodic composite right/left-handed and 
quarter-wavelength stubs [J]. IEEE Microwave and Wireless Component Letters. 2007, 17(6):418~420 

2. Liu Wei, Li Chao, Li Fang et al. Design of dual-band pass filter based on composite left and right hand transmission lines[J]. Journal of 
Microwaves, 2012, 28(1): 53~56 

3. H. X. Xu, G. M. Wang, C. X. Zhang, et al. Complementary metamaterial transmission line for monoband and dual-band bandpass filters 
application [J]. International Journal of RF and Microwave Computer-Aided Engineering, 2012, 22(2):200~210 

4. Wang Heng, Ding Jun, Chen Pei-lin. Miniaturization design of band-pass filter based on composite left and right hand transmission lines[J]. 
Electronic Technology Application, 2011, 37(4): 88~91 

5. An Jian, Zeng Huiyong. Planar Structure Composite Left and Right Hand Transmission Line and Its Application in Bandpass Filter 
Design[A]. Proceedings of National Microwave Millimeter Wave Conference[C], Xi'an, 2009:1341~1343 

6. X. Q. Lin, F. H. Ma, D. Bao, et al. Design and analysis of super-wide bandpass filters using a novel compact meta-structure [J]. IEEE 
Transactions on Microwave Theory and Techniques, 2007, 55(4):747~753 

7.  Huang Jian. New Planar Artificial Transmission Line and Its Application [D]. Guangzhou: Ph.D thesis of South China University of 
Technology, 2011 

8. J. Bonache, I. Gil, J. Garcíıa-García, et al. Complementary split rings resonators (CSRRs): towards the miniaturization of microwave device 
design [J]. J Comput Electron 2006, 5:193~197 

9. M. Gil, J. Bonache, G. G. Joan, et al. Composite right/left-handed metamaterial transmission lines based on complementary split-rings 
resonators and their applications to very wideband and compact filter design [J]. IEEE Transactions on Microwave Theory and Techniques, 
2007, 55(6):1296~1304 


