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Fig. 1. Typical structure of SIW.
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Fig. 2. Schematic diagram of vertical transition structure of
SIW-RWG: (a) Structural model; (b) schematic diagram of

electric field transmission.
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Fig. 3. D-band SIW-RWG transition structure: (a) Simula-
tion model; (b) expanded view.
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Fig. 4. Simulation results of D-band SIW-RWG transition

structure: (a) Return loss S);; (b) insertion loss Sy .
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Fig. 5. W-band SIW-RWG transition structure: (a) Struc-

tural model; (b) simulation results of return loss S);.
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Fig. 11. Simulation results of test substrate model of SIW-
RWG transition structure: (a) Return loss Sy;; (b) inser-
tion loss Sy.
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Pl 13— 3 e O 5 g 3k S A A T
Fig. 13. Test substrate model of one to two divider transi-

tion structure.
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Fig. 14. Simulation results of test substrate model of one to
two divider transition structure: (a) Return loss S;; (b) in-

sertion loss Sy.
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Fig. 15. Waveguide adapter designed for practical test.
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Fig. 16. LTCC substrate for test.
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Fig. 17. Actual diagram of waveguide adapter.
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Fig. 18. Waveguide adapter bonded with conductive adhe-
sive film and LTCC substrate.
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Fig. 19. Measured scenes of SIW-RWG transition structure
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Fig. 20. Test results of SIW-RWG transition structure (Va-
lues of the model parameters correspond to Fig. 11).
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Fig. 21. Test results of SIW-RWG transition structure (Va-
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Abstract

In a microwave circuit system, the discontinuity caused by electromagnetic wave entering into another
transmission medium from one transmission medium will greatly affect the transmission performance of the
system, which has always been the focus of microwave circuit design. When the electromagnetic wave band
enters into the millimeter wave and terahertz band, how to realize the efficient and low loss transmission of
electromagnetic wave from the metal rectangular waveguide interface to the dielectric substrate is the key to
the realization of millimeter wave terahertz communication system. Substrate integrated waveguide to
rectangular waveguide transition structure is an important structure connecting waveguide interface and planar
circuit in millimeter wave and terahertz communication system, and it is the basis of designing planar antenna
array. In this paper, a W-band and D-band substrate integrated waveguide to rectangular waveguide transition
structure is designed, which improves the transmission performance and expands the bandwidth through the
stepped structure. On this basis, a one-in-two divider structure is designed, with an empty cavity structure used
to reduce the loss and expand the bandwidth. These two structures have the characteristics of simple structure
and easy processing, and their practicalities are verified by simulation optimization and actual low temperature
co-fired ceramic substrate processing and assembly test. The actual test results show that the substrate
integrated waveguide to rectangular waveguide transition structure can achieve a return loss of less than —10 dB
in a frequency ranges of 126-149 GHz and 112-139 GHz, the one-in-two divider structure can achieve a return
loss of less than —10 dB in the frequency band of 132-155 GHz.

Keywords: substrate integrated waveguide, transition structure, millimeter wave-terahertz, low temperature

co-fired ceramic
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