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Abstract - This paper presents a new noise cancellation and current reuse topology for low noise amplifier. the working 
guideline noise cancellation and current- reusing are proposed to improve the performance of noise and reduce the power 
dissipation. by using auxiliary path technique of noise cancellation schema is realized by mutually cancelling the noise 
current of the common source and common gate amplifier. fabricated in 180nm CMOS, the LNA measured voltage gain 
>10db, minimum noise figure of 2 db. the whole circuit only consumes a power dissipation of 1.4mW.LNA structure 
composed of a Common gate stage and a Common source stage solves the fundamental tradeoff between noise figure and 
impedance matching and also offer voltage gain. 
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I. INTRODUCTION 
 
The 3-10 GHz Ultra-Wide Band (UWB) frequency 
band is commonly used in various applications. Low 
noise amplifier is a standout amongst the most 
imperative modules situated at the front end of the 
radio frequency (RF) receiver.1 The sensitivity of a 
RF receiver largely depends on the gain and noise 
performance of the LNA. Since a typical RF receiver 
often uses up more than 40% of the power 
consumption in the entire wireless communication 
system,The LNA is an instrumental segment of a 
UWB collector. A LNA is put at the front-end of a 
radio collector circuit The LNA's commotion figure 
has a noteworthy effect in choosing the framework's 
general NF. 
 
Appropriated enhancer topology [3]– [5] can 
accomplish synchronous broadband info coordinating 
and high pick up. In any case, the LNAconveyed 
design experiences high power utilization and huge 
chip territory credited to the utilization of a few 
winding inductors or transmission lines. Basic 
entryway enhancers [6]– [9] can understand 
broadband info coordinating by appropriately 
outlining the information transistor's 
transconductance to the detriment of substantial 
current expended. Together with switchable inductor 
[6] or inductive topping [7] procedures at the yield, 
the NF of a typical door LNA is around 2.2 dB if 
long-channel transistors are utilized. For short-divert 
gadgets in cutting edge CMOS process, the NF is far 
more detestable (>3 dB). On the other hand. 
Commotion crossing out has turned into a promising 
system in figuring it out a high performance LNA [4]. 
The low noise figure (NF) of a noise-canceling LNA 
is realized by using an auxiliary path which cancels 
out the noise current generated by the common-gate 
(CG)stage while enhancing the input signal. In this 
paper, a noise-canceling schema is realized by 
mutually canceling the thermal noise currents of the 
common-source (CS) transistors and the CG 

transistors. Compared with traditional noise canceling 
scenarios, the proposed LNA achieves a comparable 
Noise figure with a much lower power dissipation. 
The receiver features an LNA took after by a 
mixerthe mixer expels the carrier fromthe got radio 
frequency flag. As a rule, there is an Automatic gain 
control (AGC) hinder between the mixer and the 
Analog to Digital Converter (ADC). The reason for 
this square is to adjust the enhancement or lessening 
of the got motion in a way that it uses the most 
extreme scope of framework and fed to the digital to 
signal block for processing.The voltage sensing stage 
(CS stage) is an enhance the voltage gain of the stage. 
 
1. Cascode Topology – 
The Cascode is a mix of a CS device with a Common 
gate stack. This has the impact of improve the voltage 
gain of the LNA the extra Cascode device comprises 
of a transistor biased common-gate, giving a large 
dynamic load to update voltage gain at high 
frequency. It is ordinary to set the Cascode device 
with a similar channel width versus length proportion 
as the primary single-organize 

 

 
Figure 1Cascode Structure 

 
single stage CS amplifier can offer limitless info 
obstruction, direct yield opposition and direct dc 
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increase even with current source stack. 
Intensification is a basic capacity in numerous simple 
circuits. The Cascode amplifier comprises of basic 
source and normal door (CG) setup to accomplish 
higher pick up. The investigation and outline of 
Cascode intensifier subsequently will begin with the 
MOS device material science, examination and plan 
CS arrange. Its yield is successfully confined from 
the data both electrically and physically. The lower 
transistor has about steady voltage at both drain and 
source, and in this manner, there is basically 
"nothing" to input into its gate. The upper transistor 
has about relentless voltage at its gate and source 
 
2. Common Source Amplifier with Source 
Degeneration -  
In general common source with source degeneration 
resistor add a negative feedback to the circuit in this 
case we sample the output current and return a 
proportional voltage in series with input and this type 
of feedback increase the R  and R . 

 

 
Figure 2 Source Degeneration 

 
This also improve the linearity because without R  
voltage gain is g ∗ R  and as you should know g  
varies with drain current because g  is function of 
drain current , the voltage gain varies with signal 
swing and the voltage gain also but if we add external 
source resistance R  it does not change with signal 
swing , so the overall gain stabilized and more linear 
.one of the more significant advantage of the source 
degeneration in differential amplifier is to make 
circuit more linear and source degeneration boost the 
output impedance but decrease the usable output 
swing. It can create some noise because of the 
utilization of the resistor in the common source 
amplifier. 
 
3. Common Gate Topology– 
Common gate amplifier is one of three fundamental 
single Stage Field-effect transistors. In this circuit the 
source terminal of the transistor fills in as the data, 

the drain is the output and the gate are related with 
ground. 

 
Figure 3 Common Gate Topology 

 
CMOS receivers, particularly when operating near 
the frequency confinements of the FETs; it is alluring 
because of the ease of impedance matching and 
conceivably has lower noise. 
 
4. Current Reuse Topology- 
The procedure of current-reuse can diminish the 
power utilization of LNA while save high-gain. By 
utilizing the current-reuse system, the power 
utilization, noise can be improved. 

 
Figure 4 Current Reuse technique 

 
Current Reuse technique can be utilized with any 
circuit arrangement like Cascode topology, regular 
source or basic gate, and feedback topologies or even 
with multi organize cascaded structures to diminish 
the DC control utilization requiring external 
impedance matching networks. 
 
Proposed Circuit: - 
 

 
Figure 5 Proposed LNA with Dual Noise Cancelation 

 
Noise-Canceling Techniques- Noise Canceling LNA 
structure composed of a Common gate stage and a 
Common source stage. It explains the principal 
tradeoff amongst NF and impedance matching. The 
CG stage which is also called the matching stage is 
used to provide a matched input impedance Z =
1 g =⁄ R , where gm1 represents the 
transconductance (gm of M1) Both the CS and CG 
stages offer voltage gains.  The former provides an 
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inverting amplification. while the latter provides a 
non inverting amplification, between the input and 
the output. While for the noise voltage at the input, 
both the two branches. 

 
Figure 6 Noise Cancellation technique [16] 

 
Feed Forward Noise Cancellation Technique- 
The resistive feedback amplifier which is also used as 
the matching stage provides the 
Z = R (1− A) ≈ 1 g⁄⁄ ,A represents the voltage 
gain from the input to node X in Fig. 2. A noise 
current streams out of M1 through RF and RS and 
causes two correlated in phase noise voltages at the 
info hub and node X. 

 
Figure 7 Feed Forward Noise Cancellation [18] 

 
M3 acts as a source follower, replicating the voltage 
at node X to the output. The superposition standard 
renders the last expansion of the voltages with a 
general overall gain. 
A = g g + R R − 1  ⁄⁄ if g g =  R R⁄⁄  
the noise generated by M1 can be fully canceled out. 
 
The Dual Noise-Canceling Method-The principle of 
the dual-path noise-canceling technique 
simultaneously cancels the noise of the matching 
devices in both the CS and CG [4] stages. The single-
ended output node sums the signal voltages and the 
noise voltages from the two branches with the signals 
enhanced and the noises restrained. 

 
Figure 8 Dual Noise Cancellation Method [4] 

The circuit schematic of the LNA is illustrated in Fig. 
7, where Rb1 and Rb2 are biasing resistors, while 
Vb1, Vb2, Vb3, Vb4 and Vb5 are the biasing 
voltages. Both the CS and CG amplifiers are based on 
the current-reusing technique. LNA not only cancels 
the noise of the Common gate stage, but also cancels 
the noise of the Common source stage. By this 
method, a lower power dissipation can be obtained 
without sacrificing the NF. 
 

 
Figure 9 Voltage Sensing Stage 

 
Measurement Result- 

 
Figure 10 S Parameter Response 

 
Noise Figure: - 
 

 
Figure 11 Noise Figure vs Frequency 

 
Noise Equivalent Temperature: - 

 
Figure 12 Noise Temperature vs Frequency 



International Journal of Electrical, Electronics and Data Communication, ISSN(p): 2320-2084, ISSN(e): 2321-2950 
Volume-6, Issue-10, Oct.-2018, http://iraj.in 

Design and Simulation of LNA for UWB Application 
 

36 

CONCLUSION 
 
A low-power noise-canceling LNA is designed and 
fabricated in 180 nm CMOS process. It works in the 
3-10 GHz UWB band. It cancels out the noise of the 
CG and CS stages at the same time to achieve a low 
NF. Current-reusing technique is also used in the 
proposed LNA to improve the Noise figure 
performance at 3ghz frequency and result show that 
the proposed LNA shows good isolation at 4 ghz 
frequency. The voltage gain is 10 db. 
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