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Design and implementation of 2CPFSK full digital intermediate frequency
modulator based on FPGA

LIAO Zhiyu, WANG Peng
(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: The digital modulation is necessary in order to meet the requirement of higher signal
transmission rate in aerocraft data link. The better modulating performance and the longer
communication distance can be achieved by digital modulation. The principle of 2 Continuous Phase
Frequency Shift Keying(CPFSK) modulation with binary continuous phase is introduced. A 2CPFSK
quadrature modulation algorithm based on software radio architecture is proposed. By using the phase
accumulation property of 2CPFSK, the algorithm realizes the fractional interpolation of baseband data to
adapt to the modulation of wide range code rate. A digital filter is also designed to improve spectral
purity. The hardware platform of digital modulator based on Field Programmable Gate Array+Digital-to—
Analog Converter(FPGA+DAC) architecture is designed and the algorithm is implemented. Compared
with traditional analog Frequency Modulation(FM), this design improves the link performance by 1.7 dB
and increases the communication distance of the system.

Keywords: 2 Continuous Phase Frequency Shift Keying; digital intermediate frequency modulation;

fractional interpolation; Gaussian shaping filter
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Fig.1 Hardware architecture of 2CPFSK modulator
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Tablel 6(a,,t) with different modulation index /

modulation index & depth of LUT L interpolation N step of phase (binary) P
0.5 2000 100.0 00000100
0.6 2400 120.0 00000110
0.7 2 800 140.0 00000111
0.7 2510 125.5 00000111
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Fig.4 Modulation spectrum comparison before and after filtering
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Table2 Comparison test results with analog FM modulation
modulation modulation index & modulation index precision/% demodulation threshold of telemetry(@error rate=10"")S/dBW
base data modulation 0.739 00 5.57 -125.5
digital modulation 0.700 19 0.27 -127.2
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