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Summary: 

 

This thesis presents, for the first time, single Bluetooth5.1 and Bluetooth low energy 

compliant receiver design compromises two operation modes – low-power mode, and high-

performance mode – using fundamental and third harmonic LO down-conversion in passive 

mixer-first. Passive mixer analysis is presented as well. It brings up various techniques for 

low-power consumption at both system and circuit level. Low-IF mixer first architecture is 

utilized to optimize power consumption at system level. Furthermore, harmonic down-

conversion in the low-power mode enables quadrature LO generation. Reduced supply 

voltage, passive mixers, and current reuse address power minimization at circuit level. It is 

implemented in 65 nm CMOS technology and occupies an active area of 0.551 𝒎𝒎𝟐 

consuming only 697 µW and 1250 µW when operating in low-power mode and high-

performance mode respectively. Low-power mode RX achieves a noise figure of 12.82 dB 

and IIP3 of +5.58 dBm while provides image rejection by 81 dB. For high-performance mode, 

the RX front end achieves a 6.3 dB noise figure, +2.6 dBm IIP3, and 65 dB image rejection.
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