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Abstract: In this paper the well organized design of Ultra wideband low noise amplifier with the negative
feedback using micro strip line is discussed. LNA design is very significant and exigent work at the receiver
because the signal which we received is very weak in amplitude and get despoiled easily the noise. Therefore it
is necessary it must give noise figure low as possible over a wide range. As it is not possible to get all the
characteristics of LNA perfectly therefore there is always a tradeoff between it. So we have to optimize the
values of the component such that we get the optimum results. To achieve all this characteristics, the negative
feedback is used with a matching mechanism which consists of some passive elements and micro strip line. The
software ADS is used to optimize design and simulations.
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I.  Introduction

As in the recent years there is a huge growth in the high speed field of communication , the ultra wide band
technology has became more and more imperative. The indispensable necessity of the UWB systems is the low
noise amplifier which plays the essential part regarding system sensitivity. As we know the LNA is the first end
cog in the recipient configuration it ought to endow with hefty gain and stumpy noise figure. While designing
the LNA, we have to mull over the subsequent mandatory parameters of LNA which is gain, noise figure,
stability, linearity, input output matching. Gain is the relative amount of output to input. Matching is employed
to transfer maximum power to the load when TL is matched both at load and source ends. This stipulation
satisfies the conjugate matching. With suitably matched TL more signal power is transferred to the load which
improves the sensitivity of the recipient system.
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Figure 1 Simple Block Diagram For LNA

I1.  Design Concept

The choice of transistor is the first step in LNA design. The proper care must be taken very carefully
while selecting the transistor by keeping the tradeoffs regarding features in consideration .We have selected
PHEMT transistor which is Pseudomorphic high electron mobility transistor. This is very helpful in designing
microwave monolithic circuits and also helpful for designing circuits at higher frequency range of operation. It
is generally referred as heterojuction field effect transistor i.e FET because it has two layers of dissimilar
semiconductor with two unlike semiconductor with two different band gap energies. These HEMTS transistors
are very superior because they have a high speed and they are also radiation hard circuits with low power
consumption values.
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Figure 2: Design steps for LNA

DC biasing circuit is the next part in LNA design. It gives a stable bias point for the device. So in this
paper we used simple resistive biasing which gives least 0.05 tolerances. Stability depends upon how its resist to
oscillations which means as being an amplifier it should be stable, any sorts of oscillation will completely
destroy the system. For that correct method be supposed to used to make it stable for the complete given
frequency range. Therefore to accomplish this S-parameters plays a most important function in stability
analysis. The fourth part is the matching of output and input. The fundamental aim of matching device is to offer
maximum power. To get the paramount results or we can say tradeoff between gain and noise figure. Rather
than input and output matching another matching used is the inter stage matching networks which are used as
cascade between two or more stages. The input side should provide least noise where as output ought to give
hefty amount of gain. Now as we know its ultra wideband, to get least flat gain and also to get stability in whole
band is very complex to realize. If we evaluate with other common structures which are accessible, the negative
feedback amplifier gives the performance better than the others by sacrificing little noise figure. Negative
feedback can be connected in series and in parallel. When it is correctly used it will preserve the flatness of gain
and will give the better impedance matching, it can also be used to diminish the temperature element tolerance
effects, and also improves the dc and RF stability with fewer distortion.

I11.  Circuit Design And Simulations
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Figure 3. ADS schematic for 0.5ghz To 6 Ghz UWB Low noise Amplifier
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Tablel.Comparison between previous work and current work

PARAMETER CURRENT WORK [2] [1] [18]
GAIN 22DB 12.25DB | 18.85DB 18 DB
INPUT RETURN LOSS <-10 DB 1.173DB | 2.4DB <2.2DB
OUTPUT RETURN LOSS <-10 DB <2 DB <2 DB <1.7DB
NOISE FIGURE 2.3 DB AT 3GHZ 174DB | 242DB <3.5DB

V. Conclusion

This paper gives the efficient ultra wide band low noise amplifier with the negative feedback using micro strip
lines method. By using the ADS software tool the UWB LNA gives the gain around 22 dB with noise figure <
2.7 dB and < -10 dB input return loss.
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