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Design of Low-loss Microstrip-to-Waveguide Inline
Transition Structure
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Abstract A clear and efficient design method for a microstrip-to-waveguide inline transition, which is
based on an analytical model, is presented. The transition consists of three parts: a microstrip-to-SIW
transition, a dielectric-loaded waveguide with substrate-height, and a stepped-height waveguide. The
shape of the transitional structure is formed for impedance matching. Two equivalent typeOs of
dielectric-loaded transitional structures are proposed. The design method is applicable to any size of the
waveguide, but a design method of two Ka-band transitions is demonstrated. The proposed transitions,
in a back-to-back configuration, have less than 1.2 dB insertion loss and more than 15 dB return loss

from 29.8 GHz to 38.2 GHz.
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Fig. 1. Proposed configuration of the microstrip—to—
waveguide inline transitions: (a) Type | transition
and (b) Type |l transition
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Fig. 2. Structural parameters of the microstrip—to—
dielectric—filled waveguide transition: w;, = 0.74,
wy =161, a=711, Iy =1.464, |, = 2.54, and
hia = 0.75. The via diameter is 1.0. (unit: mm)
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Fig. 3. Proposed configuration of the DFW-to—-AFW
transitions: (a) Type | and (b) Type Il. The
parameter dimensions are a = 7. 11, b = 0.254,
War =174, wae = 401, was = 2.03, ww =
051, e =01, Iy = [i3=1.905, lip = [y =
2413, and L; = 2.54. (unit: mm)
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