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Abstract—This paper presents a design technique 

for a low-noise amplifier for the 1.8-4 GHz ultra 

wideband (UWB) wireless receivers. The LNA uses a 

circuit topology consisting of one gain stage with 

series inductor feedback using ATF technology and it 

is operated at 1 V.  The noise figure of this LNA 

varies from 3 to 1.5 dB, and its gain is very flat 10 dB 

through out frequency band spanning from 1.8 to 4 

GHz. 

These results were obtained using Agilent ADS 

commercial simulator and confirmed with ansoft 

designer utilizing  ATF-10136 amplifier technology. 

 

 
Index Terms— ATF-technology, ultrawide band 

amplifier , series feedback amplifier, flat gain. 

I. INTRODUCTION 

 
The Federal Communications Commission 
approved the use of UWB technology for 
commercial applications in the unlicensed 3.1–
10.6GHz frequency range. The UWB technologies 
an ideal candidate for many applications because 
it’s based on the transmission and reception of 
trains of short pulses having very low power, can 
achieve very good time and spatial resolutions. 
For this reason  the use of the low noise amplifiers 
(LNAs) in UWB systems demand linear high gain 
and low Noise Figure operating at low DC bias 
conditions over a wide band to amplify the weak 
signal received by the antenna. 
A low noise amplifier (LNA) is a first block in the 
receiver path of a wireless system, the primary 
objective of the LNA is to achieve large gain and 
low noise figure this objective should be achieved. 
At the input of the LNA a general impedance of 50 
ohm is considered. 
 
 
 
 
 
 
 
 
 

 
 
The series feedback topology (Figure 1) and 
Agilent Technologies are good candidates to reduce 
the noise figure and increases  the maximum  power  
gain  available  from  an  active  device. 
 
 
 

 
 
 
 
 
 
 

Figure 1 Series feedback  
 
In order To meet these requirements, this paper 
reports a  1.8 - 4 GHz UWB two stages feedback 
LNA in GaAs MESFET ATF-10136 technology. 
 

II. DESIGN FOR WIDE-BAND LNA FLAT GAIN  

 
 
Flat gain, low noise figure over wide band (1.8GHz to 4 
GHz) are met in these design, for all of these 
requirements, the proposed low noise one stage flat gain 
amplifier is  illustrated in figures 2 and 3. The LNA 
consists of  a good  wideband matching network  in the 
input and output of the stage, and  the series feedback 
amplifiers using ATF technologies. 
 
 
 
 
 
 
 
 
 
 

Figure 2 UWB LNA  
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Figure 3 Schematic of the series UWB feedback 
LNA   

 
 
 
In the general, the essential requirement to achieve 
maximum gain is a good matching network 

between the load and the source, in this design we 

utilize π-shaped LC-matching network[1], In order 
to get the desired wide-band frequency operating at 
1.8 to 8 GHz and for the design flexibility [7]. 
The goal of the proposed LNA is to design an UWB  
receiver with a considerablty low noise figure  and 
flat gain as mutch as possible. These requirements 
can be met using a feedback topology. These 
techniques have  been utilized in different designs 
in the past for amplifiers over  an octave bandwith, 
therefore the feedback technique seems to be the 
best solution because it  has many adventages and it 
can be used in broadband amplifiers to  control  the 
gain  flatness and  to reduce  the  input  and  output 
VSWR at the same time and makes the circuit more 
robust. Among the other important advantages, the 
feedback controls the bandwidth extension of the 
amplifier [3]-[5]- [6] .  

 

III. NUMERICAL  RESULTS 

The integrated flat gain LNA is implemented in a 

commercial GaAs MESFET ATF-10136 

technology. This LNA  was simulated using Agilent 

ADS commercial simulator and  compared by 

another commercial simulator Ansoft Designer. 

Forward gain and input return loss of the amplifier 

are characterized in Figure 4 which shows the 

simulated S21 and S11, using these two simulators,  

at frequencies from 1.8 GHz to 4 GHz. The power 

gain is maximum  and very flat around nominal 10 

dB. The return loss is below -10 dB over the entire 

1.8.- 4 GHz UWB frequency band. The noise figure 

(NF) of the amplifier is shown in Fig. 5. This NF 

varies  from 3 dB at 1.8 dB and   1.5 dB at 4 GHz. 
 
 

 
 
 
 

(a) 
 

 
(b) 

 
Figure 4 Simulated gain S21and input return loss 
S11 across UWB frequency band of the LNA using  
(a)  ADS and (b) Ansoft Designer. 
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(b) 
 

Figure 5 The simulated noise figure (NF) by (a) 
ADS and (b) ANSOFT Designer. 

 
 
 

 IV. CONCLUSION 
 

In this paper, we present   an ultra-wide band LNA 
from 1.8 GHz to 4 GHz in a commercial GaAs 
MOSFET ATF-10136, utilizing an improved series 
feedback topology based on a one stage amplifier 
and a  π-shaped broadband LC-matching networks. 
The LNA has been simulated and compared by 
ADS and  ANSOFT Designer simulators to 
achieve a noise figure lower than 3 dB at  1.8GHz 
and 1.5 dB at 4 GHz and a flat gain of 10dB in the 
1.8~4 GHz frequency band. 
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