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Future 5G/6G and sub-THz wireless systems require low-loss interconnects,
efficient chip-to-package transitions, and low-power control circuitry to support
high-frequency beamforming. This project explores low-cost building blocks for
sub-THz phased-array systems in TSMC 180 nm technology, including balun-
based RF interconnects, wirebond vs E-jet transitions, dielectric waveguide
coupling, and DAC/sample-and-hold control paths.
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Electromagnetic simulation, post-layout extraction, PVT validation, Monte Carlo L e _
analysis, DRC, and LVS were used to evaluate performance and tapeout b e : . A _
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loss, S11 below -10 dB, ~180° phase balance, stable 500-800 mV control B A ‘ g | :
voltages, and low-power operation.

The goal is to reduce barriers to practical sub-THz hardware by developing
manufacturable test structures that support future wireless communication,
sensing, and beamforming applications.
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« Converts a single-ended RF signal to balanced differential (~180° phase e e “aata e |
difference), enabling standard RF probes to interface with differential sub-
THz blocks.

« Edge-coupled transmission-line structure gives wide bandwidth, low
insertion loss, and good amplitude/phase balance.

« A key building block for phased-array, beamforming, and high-frequency
communication systems.

« 7/-bit R-2R DAC generating the
phased array's DC reference
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