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1. Introduction & Motivation
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1. Introduction & Motivation

Motivation:
⚫Compact size, low cost, good selectivity.
⚫Wide-Stopband Suppression.
⚫Easy fabrication hybrid HMSIFW and SICL structure.

Approach:
⚫Hybrid structure based on HMSIFW and SICL.
⚫Design with HMSIFW cavities and SICL structure.
⚫Higher mode is suppressed by coupling-null structure.
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2. Filter Design & Working Principle

• 35.4𝑚𝑚 × 20.2𝑚𝑚
(0.472𝜆0 × 0.27𝜆0).

• 𝑇𝐸 0.5 01 mode HMSIFW cavities.

• 𝑇𝐸101 mode is suppressed by 

coupling-null structure.

• Two Tzs are generated by cross-

coupling.
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2. Filter Design & Working Principle

Resonance frequency of the HMSIFW 

cavity:
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Compared with SIW cavities:

1. HMSIW: familiar 𝑓0, half reduced size.

2. HMSIFW: much lower 𝑓0, half reduced 

size.
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2. Filter Design & Working Principle

Top  view Bottom view

• Electric field distributions of  HMSIFW cavities  (𝑇𝐸 0.5 01 mode)

• Electrical Coupling :HMSIFW-SICL , SICL-SICL

• Magnetic Coupling :HMSIFW-HMSIFW(cross-coupling)
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2. Filter Design & Working Principle
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• Coupling curves are extracted from weak coupling structures.

• Coupling coefficient can be controlled by 𝑙 ,  , 𝑙𝑤.

• Two TZs are generated by cross-coupling.



10 W3EF-3

2. Filter Design & Working Principle
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• Coupling curves are extracted from weak coupling structures.

• Coupling coefficient can be controlled by 𝑙 ,  , 𝑙𝑤.

• Two TZs are generated by cross-coupling.
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2. Filter Design & Working Principle

Top  view Bottom view

• Electric field distributions of  HMSIFW cavities.  (𝑇𝐸101 mode)

• 𝑇𝐸101 is a higher order mode should be suppressed. 

• Wide stopband is achieved by coupling-null structure.
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3. Simulation & Measurement

• ElectricSubstrate: Rogers RT/Duriod 5880 ,0.508mm, εr=2.2, tan D=0.001.

• Measured minimal insertion loss: 1.0dB.

• Measured 3-dB bandwidth: 3.59 to 4.48 GHz (centre frequency:4.04GHz).
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4. Comparison

Reference [7] [9] [10] [11] This work

𝑓0(GHz) 10.11 13.2 27 10.04 4

IL (dB) 1.22 1.5 2 1.5 1.07

FBW (%) 11.7 4.5 7.5 4.68 23

Size (𝜆0
2
) 0.54 × 0.93 0.40 × 0.40 2.39 × 0.75 0.48 × 1.1 0.472 × 0.27

Stopband Rejection >20dB@2.9𝑓0 >20dB@2.3𝑓0 >20dB@1.5𝑓0 >20dB@1.9𝑓0 >20dB@2.5𝑓0

Order 4 2 4 2 4

Technology Hybrid SIW SIW SIW Hybrid

• The filter can achieve a wide stopband and lower cost while 

maintaining a compact size
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5. Conclusion

➢Novel hybrid filter based on HMSIFW and SICL structure is 
proposed.

➢TZs are generated by cross coupling to improve the 
selectivity of filter.

➢Coupling-null structure are designed to suppress the 
transmission of higher mode.

➢Compact size, low cost, good selectivity and wide stopband.
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Thanks for listening!

Further discussion is welcome at: 
ydong@uestc.edu.cn
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