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Abstract : In this paper, a LNA(Low Noise Amplifier) has been developed, which is operating at L-band l.e., 145271492 MHz for satellite
DAB(Digital Audio Broadcasting) receiver. The LNA is designed to improve input and output reflection coefficient and VSWR(Voltage
Standing Wave Ratio) by balanced amplifier.

The LNA consists of low noise amplification stage and gain amplification stage, which make a using of GaAs FET ATF-10136 and
VNA-25 respectively, and is fabricated by hybrid method

To supply most suitable voltage and current, active bias circuit is designed. Active biasing doffers the advantage that variations in Vp and
Inss will not necessitate a change in either the source or drain resistor value for a given bias condition The active bias network
automatically sets Vs for the desired drain voltage and drain current.

The LNA is fabricated on FR-4 substrate with RF crcuit and bias dreuit, and integrated in aluminum housing. As a reults, the
characteristics of the LNA implemented more then 32 dB in gain, 0.2 dB in gain flatmess, lower than 0.95 dB in noise figure, 128 and 143
each input and output VSWR, and —13 dBm in P
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Table 1 The present status table of satellite DAB service
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Table 2 A design specification of the LNA

Item Description Specification
Frequency Band 1,452 ~ 1,492 MHz
Gain 30 dB min.

Gain Flatness + 0.5 dB max.
Noise 15 dB
Input VSWR 15 1 max.
Qutput VSWR 1.5 : 1 Max.
Impedance 5 Q
Supply Voltage 5V DC
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Fig. 2 The schematic of active bias circuit
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Fig. 3 Biasing voltage & current by the active bias
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Fig. 4 The block diagram of the low noise amplifier
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Fig. 6 The stability circle of ATF-10136
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(b) The characteristics of input and output VSWR
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(c) The characteristics of gain & noise figure
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(d) The characteristics of input & output return loss.

Fig. 8 The simulation results of low noise amplifier
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Fig. 10 The gain and phase characteristics of LNA
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Fig. 12 The noise figure characteristics of the LNA.
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Table 3 A result of LNA test

Item Description Specification EXD?Z:E{IUOH
Frequency Band | 1,452~1,492 MHz | 1,452~1,492 MHz
Gain 30 dB min. 321 dB
Gain Flatness + 05 dB max. +0.21 dB

Noise 15 dB 0932 dB
Input VSWR 15 1 max. 128 1 1
Output VSWR 15 1 1 Max. 143 : 1
Impedance 50 Q 50 Q
Supply Voltage 5V DC 5V DC
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