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Attenuator using Lossy Left-Handed Transmission Line and
Vector Modulator Application
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Abstract

This paper proposes a design of attenuator based on meta-material structure and its application. The unit-cell
attenuator based on the lossy transmission line consists of the CRLH(Composite Right/Left Handed)
transmission line and PIN diodes to be controlled internal loss according to diode bias voltage to change
resistance of diode. Also, to reduce the initial losses, there is used parallel connection of PIN diodes. To
increase attenuations, it is connected a cascade unit-cell of attenuator with periodic structure. The attenuation
quantities of unit-cell are about 10dB and phase variations are 150 maximum at 1.5 GHz ~ 2.5 GHz. Also,
its application is represented a vector modulator.

Key words : Attenuator, Composite right/left-handed transmission line(CRLH-TL), PIN diode, Vector

modulator.
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Fig 1. Equivalent circuit for the lossy CRLH-TL.
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Fig. 2. The unit-cell circuit model of proposed
attenuator.
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3 Unit Cell Attenuator
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Fig. 3. Attenuation characteristics simulation results
of three unit cell attenuator.
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