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This paper presents a power-efficient noise-canceling technique based on the feed-forward amplifiers, 

considering a fundamental tradeoff between noise figure (NF) and power consumption in the design of 

wide-band amplifiers. By suppressing the input signal of the noise cancellation amplifier, the 

nonlinear effect on the amplifier can be reduced, as well as the power consumption can be smaller. 

Furthermore, as a lower gain of the noise-canceling sub-amplifier can be achieved simultaneously, 

further reduction of the power consumption becomes possible. The verification of the proposed 

technique is conducted with Spectre simulation using 90nm CMOS process. 

 

The block diagram of the proposed circuit is illustrated in Fig. 1. It consists of main amplifiers Mi, Zf1, 

Zf2, as well as noise-canceling amplifier Av,c, which provides noise cancellation for Mi. Node a, which 

is between the feedback resistors Zf1 and Zf2, is selected as the input point for the noise-canceling 

amplifier Av,c. By suppressing the small-signal input of Av,c, the nonlinear components generated in the 

noise-canceling amplifier can be reduced, and low power consumption becomes possible (Fig. 2,3).  
 

                   
 

              Fig. 1 Proposed noise-canceling LNA.          Fig. 2 Simulation circuit diagram 
 

 
Fig.3. Simulation results of “Power consumption vs. NF” when Rf2 varies  

0.18µm TSMC CMOS parameters are used.. 
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