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Background
Waveguide Filter 

[1]https://www.allaboutcircuits.com/technical-articles/an-introduction-to-filters/
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Introduction
Enhanced stopband performance

a. LPFs cascaded with BPFs

E.g. : [1] E.g. : [2]

Central Frequency: 14.25 GHz

Stopband up to 33 GHz

[1] P. Vallerotonda, et al.. in Proc. European Microw. Conf. Cent. Eur., Prague, Czech Republic, May 2019, pp. 116–119.

[2] W. Menzel, et al.. in Proc. European Microw. Conf., Munich, Germany, Oct. 2003, pp. 1239–1242.

Cascaded with Lowpass Filter with Bandpass Filter

Central Frequency: 35 GHz

Stopband up to 85 GHz
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Introduction

Enhanced stopband performance

b. Introducing transmission zeros

[1] M. A. Chaudhary and M. M. Ahmed..Int. J. Microw. Wirel. Technol., vol. 14, pp. 537–545, 2022.

Central Frequency: 10.25 GHz                 Two TZs be introduced

Stopband up to ~15 GHz ′Limited″

E.g. : [1]
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Introduction

Enhanced stopband performance

c. Reducing coupling of spurious modes

E.g. : [1]

[1] Q. Wu, et al.. IEEE Microw. Compon. Lett., vol. 29, no. 11, pp. 703–705, Nov. 2019.

[2] F. Zhang, et al.. IEEE Access, vol. 7, pp. 128026–128034, Sept. 2019.

E.g. : [2]

Optimized Topology Radiating spurious modes 
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Problems or Challenges

Enhanced stopband performance

a. LPFs cascaded with BPFs

b. Introducing transmission zeros

c. Reducing coupling of spurious modes

[1] Q. Wu, et al.. IEEE Microw. Compon. Lett., vol. 29, no. 11, pp. 703–705, Nov. 2019.

[2] F. Zhang, et al.. IEEE Access, vol. 7, pp. 128026–128034, Sept. 2019.

 Geometrically shaped resonators

 Appropriate coupling topologies

 Hybrid irises

Specific methods

Problems and Challenges

 Bandwidth

 Quality factor

 Passband performance

 Complexity structure
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Principle Analysis

Eigenmode-simulation Results

-Magnetic field distribution

Fundamental Spurious mode
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Details of the work

Structural Design Flow

 Resonator I

-Air Cavity (        )

 Resonator II

-Capacitive Irises (         )

 Resonator III

-Hybrid Irises (         )
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Details of the work

Structural Design Flow
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Conventional

 Inductive irises

Filter I

 Inductive + Capacitive  irises

Filter II

 Inductive + Capacitive  irises +

Non-uniform Resonator
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Details of the work

Package Models and Photographs

Fabrication:

 Polyjet 3-D printing
a. Low-density photosensitive resin 

(120℃) and low melting wax (40

℃)

b. 20 μm printing resolution

 Electroless copper plating
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Details of the work

Measurement and Results
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Measurement

 Keysight network analyzer

 X to K band (8.2-26.5 GHz)

Results (Left: Filter I; Right: Filter II)

 RL:   >23 dB          >16 dB

 IL:   <0.2 dB          <0.3 dB 

 ∆f:   ~39 MHz       ~62 MHz

 f1/f0: >2.1             >2.5

Filter I

Filter II
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Details of the work

Technical Comparison
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Summary

Conclusion

X-band in-line waveguide bandpass filters

Good RF performance

Wideband 

Low loss

Good spurious-free stopbands

Filter I:  >1.1× octave

Filter II: >1.5× octave

Monolithic

Polyjet 3D-printing

Electroless copper plating

Thank you!

Any questions ?

Presenter: Zhihong Xu

Shenzhen University

PhD student

Email: xuzhihong2020@email.szu.edu.cn


