
  

Single Stage LNA – Objectives
on behalf of Torsten Bacher, ATMEL Dresden

● Design of a low noise amplifier with noise figure target of less than 
0.4 dB

● Implementation within antenna feed to avoid any cable, adapter or 
connector between antenna and LNA

● All additional passive components in front of the first amplifier 
stage will increase noise figure according to their insertion loss

● Small design required -> single stage for integration inside 
antenna

● Design on RF PCB material RO4003 due to less loss (tan δ = 0.027) 
versus FR4 (tan δ = 0.0027)

● Avago transistor ATF34143 chosen because of its typical noise 
parameter (F

min
 = 0.14 dB @ 1.5 GHz, U

DS
 = 3 V, I

D
 = ´20 mA)

● Negativ gate biasing voltage required, ICL7660 used to supply 
negative voltage



  

Single Stage LNA - Objectives

● Self-biasing transistor stage with disadvantage of worse input 
reflection S11

● Source transmission lines used to deal with S11 versus input noise 
matching

● S11 target < 8 dB

● Source transmission lines improve Rollet stability factor at low 
frequencies (<5 GHz)

● Low pass matching filters and drain resistor required for better 
stability

● Rollet factor target < 1 for unconditional stability

● Unconditional stability required because of unknown load 
impedance/ unknown bandpass filter design



  

Single Stage LNA - Schematic
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Single Stage LNA - Components
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Single Stage LNA – Layout on 
RO4003
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Measured input and output 
matching
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Measured Gain and stability 
factor
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Measured noise figure 0.7 dB :-(
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