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Design of a 220~260-GHz Frequency Doubler for 40-nm CMOS Technology
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Abstract

In this paper, we present the design of a frequency doubler to generate a signal in the range of 220~260 GHz for 40-nm comple-
mentary metal oxide semiconductor(CMOS) technology. The circuit is composed of input, inter-change, and output matching as well
as Marchand balun circuits in the form of microstrips. For an input frequency of 110~130 GHz, the doubler generates an output power
between —6.5 dBm and —13 dBm with an output frequency of 220~260 GHz. The circuit consumes a power of only 0.66 mW with
a supply voltage of 1.1 V. The dimensions of the chip, including pads, are 477 xmx 486 «m.
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Fig. 1. The schematic of the balanced frequency doubler.
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Fig. 2. The metal stack-up for the implemetation of the
microstrip line.
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Fig. 3. The impedance transformation order by the input
matching circuits.
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Fig. 5. The fabricated chip photo.
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Fig. 6. The simulated and measured S-parameter.
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Fig. 7. The measured and simulated output power versus
frequency at the input power of 7~8 dBm.
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