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Design and Implementation of LNA and BPF for RF System in
Digital TRS Base Station ( I ): Receiving Part
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Abstract

The receiving part of the RF system for the digital TRS base stations is developed in this paper.
Based on the system specifications, the structure of the RF system is accomplished and its block
diagram is drawn. The RF system is implemented according to these block diagrams. Subsequently the
RF band-pass filter, the low noise amplifier, the automatic level controlled attenuator, the frequency
synthesizer and other components for the system are designed and implemented, and a main board
to integrate these modules is also manufactured. To lower the noise floor of the system and suppress
the RF spurious noise, a PCB layout is performed carefully. For each module consisting of the RF
system and the entire system, the performance tests are accomplished to check the specifications.
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* Digital TRS RF Circuit Block Diagram
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Fig. 1, Block Diagram of RF Transceiver of Digital TRS Base-station.
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Table 1. Specifications of RF Receiving Module,
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Table 2. Design Specifications of RF Bandpass Filter.
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Fig. 2. Pattern of Bandpass Filter.

903



BEBHREERLE F 0% 6% 199F 108

30

714 724 734 744 754 764 774 784 794 804 814 824 834 844 854 864 874 884 894 9G4 914

Frequency [MHz]
T2 3 AAS g8y AlEdeR 23Sy, Sn)
Fig. 3. Simulation Results of Designed Filter.
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Fig. 4. Spurious Response of SIR Filter K=05.
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Table 4. Measurement Results of RF Bandpass Filter,
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Table 5, Specifications of LNA.
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Fig. 9. Matching Configuration of AH1 Amplifier.
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Table 7. RF components of receiving part.
E 4 Part No. H 23R A E
) T0MHz Low-loss filter
SAW Filter 854665 SAW Tek .
: 25MHz bandwidth
in = 01 GHz~2.0GH
Mixer uPC2T38T NEC Fir :
Power save function
Dual Fr ncy Synthesi
PLL Chip LMX 23324 NS wal Frequency: syntiesizer
Selectable powerdown mode
Varialbe gain: 0dB ~ 90dB
IF Amp RF 2604 Micro Devices 100 kHz~200 MHz operation
0V ~2YV analog gain control
) ) Down converter for second IF Digital gain control
IF Amp RF 2612 Micro Devices '
100 kHz~350 MHz operation
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Fig. 13. Photograph of the RF Receiver,
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