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Ku-Band Transitions between Microstrip and Substrate Integrated Waveguide
and Microstrip and Hollow Substrate Integrated Waveguide
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Abstract

In this paper, we present a microstrip-to-substrate integrated waveguide(SIW) transition and microstrip-to-hollow SIW(HSIW)
transition for Ku-band satellite communication systems. For the complete utilization of the HSIW, a structure filled with air instead
of a dielectric material, a microstrip-to-HSIW transition is designed, fabricated, and compared with a microstrip-to-SIW transition. A
back-to-back microstrip-to-SIW transition is measured in the range 12~18 GHz; it exhibits a return loss > 20 dB and an insertion
loss of 1.5+0.2 dB. In contrast, a back-to-back microstrip-to-HSIW transition exhibits a return loss of at least 15 dB and an insertion

loss of 0.55+0.2 dB in the same frequency range.
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Fig. 1. Substrate integrated waveguide.
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Fig. 2. Hollow substrate integrated waveguide.
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Fig. 3. Microstrip-to-SIW transition.
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Table 1. Design goals of the microstrip-to-SIW transition.

Frequency [GHz] 12~18
Return loss [dB] > 15
Insertion loss [dB] <15
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Table 2. Optimized geometrical design parameters of the
microstrip-to-SIW transition.

Parameters Value [mm] Parameters Value [mm]
r 0.5 d 1.5
Ws 0.65 agry 9.4
W 2 W, 8.4
I, 32 Wy, 6.8
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Fig. 4. Simulated S-parameter results of the back-to-back
microstrip-to-SIW  transition.
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Fig. 5. Microstrip-to-HSIW transition.
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Fig. 6. Symmetrically-located C-cut via-holes at the inter-
face of the microstrip line and HSIW.
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Table 3. Design goals of the microstrip-to-HSIW transition.

Frequency [GHz] 12~18
Return loss [dB] > 15
Insertion loss [dB] <09
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Table 4. Optimized geometrical design parameters of the
microstrip-to-HSIW transition.

Parameters Value [mm] Parameters Value [mm]
r 0.5 d 15
Wy 0.65 e 16.8
Wy s 1.4 Wy, 152
Lims 3.2 w;, 7.7
Wy 1.7 Wy 0.4
L 6.2
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Fig. 7. Simulated S-parameter results of the back-to-back
microstrip-to-HSIW transition.
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Table 5. Comparison of the previously published back-to-
back microstrip-to-SIW transition results and our
work.

This work | Ref. [§] Ref. [11]

Frequency [GHz] 12~18 124~18 8~15

Return loss [dB] > 20 > 25 > 20
Insertion loss [dB] <17 < 0.8 <10
Length [mm] 55.5 33* 24.8

Insertion loss per

unit length [dB/mm] < 0.0306 | < 0.0242 | < 0.0403
Substrate RO4003C RO6002 RO4003C
€, 3.55 2.94 3.55
tand @ 10 GHz 0.0027 0.0012 0.0027
Thickness [mm] 0.305 0.508 0.208

*: Estimated from the fabrication photograph
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Table 6. Comparison of the previously published back-to-back

microstrip-to-HSIW transition results and our work.

This work Ref. [9] Ref. [12]
Frequency [GHz] 12~18 12~18 6.6~16.5
Return loss [dB] > 15 > 20 > 135
Insertion loss [dB] < 0.75 <12 <15
Length [mm] 55.5 51% 36*
Insertion loss per
unit length [dB/fnm] < 00135 | < 00235 | < 0.0417
Substrate RO4003C | RO4003C RO5880
€, 3.55 3.55 220
tand 0.0027 0.0027 0.0009
Thickness [mm] 0.305 0.813 0.508

*: Estimated from the fabrication photograph
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