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ABSTRACT 

         In the field of VLSI, the circuits can be easily fabricated into the small area and with 

less cost. Due to the advancements in VLSI different technologies are introduced. A low 

noise amplifier is a device which amplifies the given input signal with less added noise so 

that the signal can be processed further without any errors. An “Ultra-Wide Band Low Noise 

Amplifier (UWB-LNA)” is an amplifier which can be operated in the wide range of 

frequencies. Here we fabricate the integrate circuit using CMOS because the CMOS has three 

main advantages over non CMOS technologies. The CMOS consumes very less static power 

and these devices are having high noise immunity. So as we require the less amount of noise 

in the output signal we prefer to fabricate the low noise amplifier using CMOS fabrication. 

Compared to other technologies in the CMOS IC fabrication the 0.18-µm technology reduces 

the operating voltages by 20% to 30% there by reducing the power consumption and 

increases the battery life of applications. In this paper we are focusing on the efficient way to 

fabricate a CMOS ultra wide band low noise amplifier of CG-CS model. The proposed model 

has a high gain of 12.8 dB and operates in the wide range of frequencies from 0.4-10 GHz 

with noise figure of 4.4-6.5 dB and consumes 12mW of power with an area of 0.42 mm2. 

Keywords:“Low Noise Amplifiers (LNA)”, “Ultra-Wide Band (UWB)”, CG-CS (Common 

gate-common source) amplifier 

1. INTRODUCTION 

This paper has been implemented with the "Distributed Amplifier (DA)" which uses 0.18-μm 

CMOS technology. The amplifiers distributed are large-band circuits, which have a 

substantial improvement in product bandwidth over the unit gain rate of the transistor. This 

can be increased by stopping active system output and input power (transistors, 

diodes).Compared to previously published papers on CMOS distributed amplifiers[2], the 
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gain-bandwidth product of this chip is greater. UWB Radio operates very thinly over a broad 

bandwidth on the distribution of radio signal energy. The “Low Noise Amplifier (LNA)” is 

the most critical part used in this. It is used to amplify the radio signal with less interference 

coming from the receiving antenna. Placing a desired matching network between the 

receiving antenna and the amplifier will accomplish this. This LNA is designed to add an 

input impedance of 50 to prevent reflection on the transmission line connecting the chip 

antenna and the Low Noise Amplifier chip. So, we have a single radio system with the Ultra 

Broad Band. Therefore, using an optimized matching network[8], the noise figure can be 

minimized. This paper focuses on the implementation and design of a LNA for a UWB 

system's receiver path in a 0.18μm CMOS technology. A low amplification (LNA) signal 

equipped with a carrier that separates the carrier (or pseudo carrier) from the radio receiver 

(RF) signal will be mounted on the UWB receiver. For digital signal processing, an analog-

to-digital conversion is made in order to gain information. This large LNA band will operate 

across the 7.5-GHz band needed. Such an amplifier should have a wideband input and 

remove off-band signals, such as a 50-noise reduction antenna. In addition, all bandwidth, 

good compatibility, minimal noise (NF) and low power consumption[1] should be recorded. 

The UWB varies between 3 and 10GHz. The impedance of the LNA input should be closer to 

50 ohms around the band as well. Low noise frequency (2 ~ 3 dB) and high gain (~ 20 dB) 

cannot be given by the wideband amplifier response amplifier, but low power is used. The 

inductor-degenerated LNA provides nice features, but around a single frequency is only 

confined to a small band. A systematic approach to optimizing LNA output in a wide band[7] 

is proposed in this paper. High frequency response, good implementation and efficient 

simulation are the key advantages of the amplifier (DA). But it has restricted its use due to 

high power consumption and wide space. However, when one looks at the relationships 

between the five components of the LNA design: output, gain, bandwidth, tone, and series, it 

is noteworthy that a powerful inversion is the conventional method of discriminating against 

the MOS-DA, not the best option for reducing energy and efficiency consumption. The 

design of a very low-power three-stage MOS-DA biased in “Moderate Inversion (M.I.)” [5] 

will be discussed in this paper. There are at least two types of CMOS amplifiers. Distributed 

amplifiers have characteristics of a wide band but use a strong dc power. They are therefore 

not ideal for low-power systems where good band comparisons with low gain are given as 

resistive shunt feedback amplifiers but have a negative noise effect and dissipation of high 

power. By combining the LNA band with a regular normal resistive feedback network, this 

paper we discuss a recent approach of low power, low noise and wideband amplifier. [4]. 
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“Band-bandwidth-product (GBW)” can be provided by distributed amplifiers at a value 

similar to the fT system (unity gain frequency), but using greater power and area. For their 

large comparative power, amplifiers that use a shunt-shunt response are favored, but need 

high power to obtain a good noise figure. At the same time, LC ladder comparisons have 

sought to match broadband, low noise and low power consumption across the multi-stage 

comparison network. By using inductive series technology and shunt design techniques, noise 

cancellation by broadband reduces noise effectively across the required frequency range, 

using inductive and shunt peaks and methods, with sufficient energy consumption and little 

die area[3]. 

2. LITERATURE REVIEW 

The power gain is 10.6-0.9 dB and the noise level is 3.4 dB and 5.4 dB with reasonable return 

loss of 0.5 to 14 GHz. Liu (Jun.2000). The advantage of the Distributed Amplifier is 

regulated by the gate distance from the common gate phase. The determined outputs IP3 and 

P (ldB) are +20 dBm and +10 dBm and range between 2 and 10 GHz[2] 

respectively.J.Lewdworatawee (Jun. 2004) et.al., the most common problem present in the 

ultra wide band radio systems is the measurement of signal to noise ratio using noise figure. 

In this paper a new theoretical approach has been implemented for calculating the snr of 

ultra-wide band CMOS LNA. An optimum matching network which minimizes the noise 

figure has been presented and the problem has been solved. This matching network is 

designed by connecting two lossless reactances. One reactance is connected in series and the 

other is connected parallel to the amplifier.[8].A. Bevilacqua (Dec. 2004) et.al., the main 

purpose of ultra wide band technology is to transmit the data at very high rate and over the 

wide range of frequencies consuming less power. In this work the inductively degenerated 

topology has been discussed.[1].A. Ismail (2004) et.al., from 3 to 10 GHz is the UWB. The 

key disadvantage of wideband resistor feedback amplifiers is that they are unable to produce 

low noise (2~3 dB) and high gain (~20 dB) when consuming low power. This can be done 

using the single-frequency reactive matching circuit used to achieve broadband matching 

based on an LC ladder philtre in LNA tuned amplifiers. In comparison with resistive 

feedback LNA, this work achieves high gain and low noise.[7].F. From Zhang and P. In this 

function, the low power distributed amplifiers are used by Kinget (2005) et.al. for the 9mW 

LNA design with controllable gain implemented in a 0.18μm CMOS phase. This Low Noise 

Amplifier has a gain of 8 ± 0,6 dB from DC to 6,2 GHz, and has an input match of -16 dB 
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and an output match of -10 dB across the entire band. The IIP3 is +1.8 dBm, and the noise 

level ranges between 4.2 and 6.2 dB. The gain is between -10 dB and +8 dB when holding 

the gain flatt and matched. This project results in a total 9.8 dB gain over the 2-4.6 GHz 3-dB 

bandwidth, a loss of over 11dB in the return output.[5] This results in a 7 mA output 

consumption of the 1.8-V supply, and input return loss of more than 8dB. C.W. - C.W. Kim 

and al. (Feb. 2005). At 3 GHz and 3 dB at 4 GHz, the minimum level for the sound level is 

2,3 dB but at 5 GHz up to 5,2 dB. This suggested LNA shows the advantages of high-power 

gain, low dissipation, less noise in comparison with other works. [4], C. [4], C. This is the 

F.S. And Liao. - And Liao. I. Liu (September 2005) and.al. The inductive series and 

techniques are used to shunt peaks and increase the necessary bandwidth to minimize noise. 

A 3 dB bandwidth of 1.2-11.9-GHz and a moderate 4.7 dB noise value for the corresponding 

range, as well as an Input that matches better than-10 dB up to 14 GHz, are given with this 

mounted circuit. It is also 0,59mm2 and has a 1.8V supply of 20MW [3]. It occupies a very 

small area.S. Lalitha Sowmya et al. provided incitement of LNA in detailed but still there is 

scope to explore UWB-LNA [9]. 

3. EXISISTING TOPOLOGIES OF VARIOUS LNA’S IN 0.18-µm CMOS 
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(A) CASCODE DISTRIBUTED AMPLIFIER 

The cascaded configuration is mostly adopted because of many advantages such as high gain, 

wide bandwidth, better isolation of input and variable gain control. Mixers, frequency 

multipliers and distributed amplifiers are part of the numerous applications of this amp. It is 

formed with lumped inductors and combined with the MOSFET transconductors. To boost 

gain and bandwidth efficiency, cascade cells and m-derived matching sections are used.The 

cascade devices of this work use a 20Ω damping resistor in the gate of common-gate 

transistor to increase the stability. It provides excellent input matching. But the main 

drawback of this low noise amplifier is it consumes more power and it has high noise figure. 

(B) QUASI-STATIC MOS TRANSISTOR MODEL 

This circuit is mainly based on analog front end which consists of antenna along with 

matching network and the load. This method of fabrication is used to account for high field 

effects in short channel devices. The circuit also has a sub optimum matching network which 

is simple LC network. This circuit provides optimum gain and noise figure. The power 

dissipation of the circuit increases with the increase in the gain of the circuit. The circuit in 

this paper is built by just single stage amplification. This circuit cannot be used as the power 

dissipation increases with the increase in the gain and the circuit complexity increases. 

(C) INDUCTIVELY DEGENERATED CS AMPLIFIER 

This circuit is mainly used in narrow band LNA designs. The inductively degenerated 

common source amplifier is formed by combining the multi section reactive network with the 

input network of the amplifier. This method improves wide band input match and also has 

good amount of noise figure. The cascade configuration of MOSFETs increases the input–

output reverse isolation and the frequency response of the amplifier. The source-follower 

buffer is used for measurement purposes to drive the external load. Even though the circuit 

provides good narrow bandwidth and low noise figure this circuit offers large area because of 

the use of inductors. 

 

(D) DISTRIBUTED AMPLIFIER USING MOS: 

This consists of a pair of transmission lines of input and output coupled by transconductance 

of n equal MOSFETs. Transmission lines created by using lumped inductors are the gate and 
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drain lines. To combine the gates of transistors, a transmission line with a characteristic Zg 

impedance and Lg spacing is used. The transmission line with the characteristic Zd 

impedance and Ld spacing is used in a similar way to combine the transistor drains. As the 

RF signal travels through the gate lines, each transistor is agitated by the travelling voltage 

wave, passing the signal through its transconductance to the drain line. When the gate and 

drain lines have the same phase speeds, the signals in the drain begin to enter and appear at 

the output. The drain line impedance Zd is used to absorb the reverse directions of the out of 

phase waves. In this way, the amplified signals pass towards the load at each point. The 

product's band width gain is inherently reduced. And also, although it provides maximum 

gain and bandwidth, the distributed amplifier consumes more power. So, it cannot be used for 

broadband applications with low capacity. 

(E) RESISTIVE -SHUNT FEEDBACK TRANSISTOR MODEL 

In this method, Rf can be added as a background feed for shunt feed on the LNA and Lload at 

output is used as shunt peaking inductor.Cf capacitor is used for integrating purpose. The 

source follower contains M3 & M4 which is added for measuring purposes only. They also 

provide similar output bandwidth.C1 & C2 with ac coupling capacitors. The value of Rf is 

much larger than the normal response to the return and the size of the Rf is limited to the 

normal return of the intangible. However the input impedance is determined by Ls. Thus the 

important role of the Rf reaction resistance is to reduce the Q- characteristic of the narrow 

band LNA. Response also offers their flat gain generating roles over a broad bandwidth for 

too much noise-damage. 

The resistive shunt feed back provides high Noise figure and also consumes large power. So 

this topology cannot be used. 

4. VARIOUS AMPLIFIER MODELS 

CG - CS AMPLIFIER: 

Due to different topologies proposed for UWB LNA with standard common-gate and 

common source users combined, troubleshooting occurred. It needs only two inductors and, 

compared to a smaller field, uses less power and a wider band comparison is available. Fig1 

displays a block diagram of the CG-CS low amplifier sound. 
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Fig.2 Block diagram of CG-CS amplifier 

  

 

 

 

 

 

                                                                       Fig3. CG-CS amplifier 

The figure above shows the CG - CS Cascaded Amplifier. It consists of a common platform 

for gates, a common section for sources and a food handler. Broad band noise and power 

comparability are given by the standard input gate. 

Inductor Ls1 provides unnecessary interference to the ground at low frequencies. The value 

of Zin is therefore regulated by Ls1 and is approximately equal to zero. As the frequency 

increases along with gm1 >> wCgs1, while Ls1 changes the Zin phase, the input impedance 

is close to 1 / gm1, its amplitude is still dominated during GHz operation by gm1. The value 

of Ls1 defines the input set. The correlation occurs because of the existence of Ls1 when the 

input impedance is closer to 50 percent. To ensure the status of band band comparisons, we 

have to pick the value of Ls1 so that the frequency falls within the range of service. Not only 

does the CG input provide the same input input, but it also gives band frequency response. In 

order to get the right input match, the size of the M1 should also be carefully cut. The RL1 
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value is very critical as it specifies the first stage's voltage gain and the next stage's gate 

choice. 

Phase 2 is the fastest casino section with the highest frequency gain and the maximum 

bandwidth for LNA of 3 dB. Better separation, greater frequency response and greater gain 

are given by the Cascode transistor M3. This M3 is selected in such a way that it provides 

minimal power to clean. To achieve the full gain of the complete LNA, the Q- factor of Ld2 

is kept small. Therefore an additional resistor of 60 is applied to the Q- factor reduction. In 

other words, by reducing the internal radius of Ld2, we can either decrease the surface area or 

use the integrated inductor to obtain the required inductance, and so the difficulty of naming a 

high Q inductor at such a high time has decreased. 

In this LNA, it is created by replacing the current mirror with an ac Earth capacitor to avoid 

the noise produced by bias voltage differential isolates. Both transistors are machines that are 

three-dimensional. By connecting the n-well to the voltage supply, the noise of the input 

combinations can also be minimised. 

5. COMPARISON OF VARIOUS PARAMETERS FOR DIFFERENT 

TOPOLOGIES 

REF NO GAIN(dB) BW(GHz) NF(dB) POWER(mW) AREA(mm2) 

[1] 10.4 2.4-9.5 4.2 9 1.1  

[2] 10.6 14 3.4-5.4 52 1.0×1.6  

[3] 9.7 1.2-11.9 4.5-5.1 20 0.59 

[4] 9.8 2-4.6 2.3 12.6 0.9 

[5] 8.6 0.03-7 4.2 9 1.16 

6. CONCLUSION 

Of all low-noise amplifier models in the 0.18-μm CMOS technology, the CG-CS amplifier 

provides a gain of 12.4 dB, a bandwidth of 0.4 GHz to 10 GHz, a noise value of 4.4-6.5 dB 

and a power dissipation of 12mW and an area of 0.42 mm2. The proposed LNA has the 

following advantages of a high degree of gain, working over a large range of frequencies so 

that it has a decent bandwidth, less dissipation of power, occupies a limited area and the 

circuit can also be constructed with less complexity. 
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