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Development of the Low Noise Amplifier for Cellular CDMA Using

a Resistive Decoupling Circuit
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Abstract

This paper presents development of a small size ILNA operating at 824 ~ 849 MHz used for a receiver of a
CELLULAR CDMA Base station and a 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 is 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
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characteristics of the LNA implemented here shows above 35dB in gain and below 0.9dB in noise figure,
18.6dBm P1dB power, a typical two tone IM3, -31.17dB with single carrier backed off 10dB from P1dB.
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Table 1. A design specification of LNA.

Item Description Specification
Frequency Band 824 ~ 849 MH:z
Gain 27 dB min.
Gain Flatness 0.5 dB max.
Noise 1.0 dB max.
Input VSWR 1.5 :1
Output VSWR 15:1
Impedance 50 ohms
Voltage 5V de
Size 30 30 10 (mm)
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Fig. 2 A Self-bias circuit.

140
120
100
80
60

40
20

d (mA)

125 - 075 -05 D25 0
Vgs (Volts)

13| 3. ATF-101362} A Z-EA 3} 214 wlo]o] 4]
9 A=

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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(b) The return loss characteristics.
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Fig. 6 A result of LNA simulation.
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Fig. 7 Bias circuit of high gain amplifier.
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Table 3. A result of LNA test.

Item Description Specification

824 ~ 849 MH:z

Frequency Band

Gain 35 dB

Gain Flatness 0.2 dB
Noise 0.9 dB max.
Output power (P1dB) 18.6 dBm
IM3 -31.17 dB
Input VSWR 148 : 1
Output VSWR 125 : 1

Voltage & Current S V dc, 125 mA

Gain Stability over

20~ 50 ° C
Temperature
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