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Development of the Low Noise Amplifier for
PCS Base Station and Transponder
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Abstract

This paper presents development of a LNA operating at 1.71~1.78 GHz used for a receiver of KOREA
PCS base station and transponder. Using resistive decoupling circuits, a signal at low frequency is dissipated
by a resistor. This design method increases the stability of the LNA and suitable for input stage matching.
The LNA consists of low noise GaAs FET ATF-10136 and internally matched VNA-25. The LNA is
fabricated with both the RF circuit and the self-bias circuits in aluminum housing. As a result, the
characteristics of the LNA implemented here shows 30 dB in gain and 0.85 dB in noise figure.
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Table 1. A design specification of LNA.

Item Description Specification

Frequency Band 1.71~1.78 GHz
Gain 30 dB
Gain Flatness 1 dB max.
Noise 09 dB
Input VSWR 1.85 : 1 max.
Output VSWR 1.85 : 1 max.
Impedance 50 ohms
Voltage 5 Vde
Size 30X45%X10 (mm)
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Fig. 1 The resistive decoupling circuit.
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Fig. 2 A Self-bias circuit.
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Fig. 3 A graph of conductance characteristic and
self-bias of ATF-10136.
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Fig. 4 The LNA block diagram.
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Fig. 5 A circuit of LNA and bias circuit.
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(a) The return loss characteristics.
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Fig. 6 A result of LNA simulation.
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Fig. 7 A block diagram and bias circuit of high
gain amplifier.
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Fig. 8 The measured noise figure characteristics
of the LNA.
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Fig. 9 The gain and phase of LNA.
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Fig. 10 The input and output VSWR ratio.
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Fig. 11 The photograph of the fabricated low
noise amplifier.
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