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Design of Miniature UWB Frequency Conversion Module in Ka-Band
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Abstract: This paper designs a miniaturized ultra-wideband variable frequency converter for the Ka -band and focuses on
breaking through key technologies for advanced packaging for the Ka-band. In this paper, a ball grid array(BGA) three-dimensional
packaging technique is used to achieve multi-chip integration, and a multi-channel wavelength converter compensation circuit for
Ka-band is designed, and the vertical transmission of Ka frequency radio signals by BGA within the 32 to 38 GHz band is suc-
cessfully achieved, further improving the integration of the packaging. A high performance 3D substrate-integrated transmission
structure is designed to meet the need of high isolation for interconnection between 3D package modules. For the long-distance
coaxial transmission structure, a hierarchical compensation design is adopted to ensure the transmission performance, the plane
size of the interconnection structure is reduced by 70% and the inter-line isolation is increased by more than 30 dB. The test re-
sults show that the technical specifications of the frequency conversion module are basically consistent with the design results,
which provides important guidance and reference for the application of advanced packaging technology in ultra-wideband milli-
meter wave band.
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Fig. 1 Block diagram of frequency conversion module
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Fig. 2 Schematic diagram of frequency conversion module
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