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Research on Terahertz Monolithic Integrated Power Amplifier Package
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(School of Electronic Science and Engineering , University of Electronics Science and Technology of China,
Chengdu, Sichuan 611731, China)

Abstract: In this paper, the packaging technique of terahertz monolithic integrated power amplifier is studied, i. e.
waveguide-to-microstrip vertical transition and mode-resonance suppression techniques. Different from the conventional
horizontal transition based on rectangular probes, a vertical transition based on a bifurcated probe is proposed, which is suit-
able for multilayer circuits. To verify the performance, a back-to-back transition is fabricated and measured. In the range of
170~260 GHz, the measured return loss is better than 16 dB, while the single insertion loss, including the loss caused by
non-ideal metallic contact, is around 0.42 dB. To further reduce the transition loss, a resonance ring with a slot is proposed
to avoid the electromagnetic leakage. As a result, the simulated insertion loss is reduced by half. Moreover, the issue of
mode resonance in the amplifier cavity is studied, and electromagnetic band gap structures are set above the plane transmis-
sion line to suppress the excitation, transmission and resonance of higher modes. The above techniques are applied to a
power amplifier which is operated at 210~230 GHz. In the measurement, the maximum small-signal gain of 20.75 dB and
the single packaging loss of 0.8 dB are observed at 210 GHz. At 217 GHz, the maximum output power of higher than 15.6
dBm is achieved, which is consistent with the manual.
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