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Design and Realization of a 10~26 GHz CMOS 6-Bits Digital Attenuator
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(1. China Electronics Technology Group Corporation No. 54 Research Institute, Shijiazhuang 050081, China;

2. Hebei Key Laboratory of Electromagnetic Spectrum Cognition and Control, Shijiazhuang 050011, China)
Abstract: In order to make attenuators better meet the application requirements of high integration beamforming circuit in phased
array system, based on 55 nm CMOS technology, a 6-bits digital attenuator with small phase variation and low insertion loss is de-
signed. The digital attenuator is cascaded by using the bridge T and = structures, and a dynamic attenuation range from 0 to 31. 5 dB
with a step resolution of 0.5 dB is realized in the frequency range of 10~26 GHz. In order to reduce insertion loss, floating gate and
floating body are adopted in NMOS switch. In addition, inductance compensation and capacitance compensation network are used to a-
chieve low phase variation. The simulation results show that in the frequency range of 10~26 GHz, the insertion loss of the digital
attenuator is less than —7 dB, the input and output reflection wave less than —10 dB, the additional phase shift less than 4-3°phase

for all attenuation state, the RMS error of attenuations less than 0. 8 dB, the total chip size excluding pads is 0. 36 mm X 0. 16 mm.
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