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Abstract— This paper show’s the two-stage low noise 

amplifier in which first stage is bulk bias. The inductor is 

connected between two transistor. This inductor increase 

gain of overall LNA. This LNA is designed for 5G (3.6 

GHz) application. The gain achieved by this LNA is 30 dB 

and NF is 2.1 dB. Whole circuit designed on 65nm 

technology. 
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I. INTRODUCTION 

A WLAN receiver (802.11y) includes an antenna for signal 

reception, low noise amplifier (LNA) to enlarge the 

vulnerable signal, a mixture of mixer and a local oscillator 

for up or down conversion of the received signal, 

intermediate frequency filter, and demodulator to recover 

the unique data. Each block of the receiver produces thermal 

noise due to the nature of metal oxide semiconductor (MOS) 

devices and resistive elements at high frequency. LNA is the 

first energetic block of the receiver. Thus, the benefit of the 

LNA must be pretty high to reduce the effect of noise 

produced with the aid of closing modules, and noise figure 

(NF) of the LNA is needed to be low to minimise the overall 

NF of the receiver. Both these are the essential layout 

parameters of the LNA [1, 2]. Complementary MOS 

(CMOS) generation is used inside the LNA layout to lessen 

the electricity consumption and space area requirements. 

Advancements in CMOS technology enables to operate it up 

to mm-wave frequencies. 

Common gate (CG) resistive feedback, ultra-low 

voltage, wideband LNA with sub-mW electricity 

consumption provides lower advantage and better NF [1]. 

CG configuration basically acts as an amplifier, but can't 

provide a lower NF. Noise performance of the circuit is 

reduced via the channel noise brought by way of the CG 

transistor [3]. Body biasing method reduces the energy 

consumption at the price of gain and NF [4]. 

Gain and NF are the important parameter of the 

LNA. In the proposed work, two stage cascade 

configuration is used to achieve the gain of 30 dB. The NF 

achieved by this architecture is 2.1 dB.  

II. PROPOSED DESIGN 

Fig.1 shows the proposed design. The design consist of two 

stage LNA in which first stage NMOS transistor’s are bulk 

biased i.e. 0.3 V is connected in series with resistor of 20kΩ 

to substrate of transistor. This bulk bias concept is use to 

increase S11 and S22. Both stage are cascade architecture.   

 

 
Fig. 1: Proposed design 

III. SIMULATION RESULT 

The results achieved for LNA are gain, S11,S22 and NF.  

A. Gain 

The gain(S21) providing by this LNA(fig. 2) to the further 

stages is 30dB. Since S11 and S22 are also important 

parameter, values for them are -25 dB and -22 dB. 

 
Fig. 2: S11,S21 and S22 graph 

B. Noise Figure (NF) 

NF achieved from this design is 2.1 dB which is shown in 

fig.3 which is quite good.  
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Fig. 3: Noise figure graph 

The comparison table I show the comparison 

between my work and others work. From table, it can be 

conclude that the result achieved by this LNA is quite better 

as compared to other work and make this LNA good 

candidate for 5G application.    

 Ref.[5] Ref.[6] This work 

Frequency Range(GHz) 1.6-4.6 0.1-4.3 3.4-3.8 

S11(dB) -19 -8 -25 

S21(dB) 28.1 21.2 30 

Supply Voltage(V) 0.5 & 1.2 1.2 1 

NF(dB) 0.9 2.8 2.1 

S22(dB) -15 - -22 

Table 1: Comparison Table 

IV. CONCLUSION 

The bulk bias technique is implemented to design first stage 

and because of this, S11 and S22 has been improved. In 

addition to this, inductor is connected between them has 

improved the gain. The gain obtained from this LNA is 30 

dB whereas S11 and S22 are -25 dB and -22 dB. Whole 

design is consuming 13mW. 
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