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Implementation of a Digital FM Composite Signal Generator
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ABSTRACT

In this paper, presented is the result of a digital implementation of a FM stereo composite signal generator. The
chip utilizing DDFS(Direct Digital Frequency Synthesizer) architecture is implemented using 1.0um CMOS gate-ar-
ray technology thereby replacing analog componentry. To verify the process of generating composite signals a con-
ventional logic simulation method was used. The processed chip was mounted on an evaluation PCB to test and
analyze to signals. According to the measurement result obtained by using a 12-bit DAC, the digital FM composite
signal generator produces a 74dB spectrally pure signal over its entire tuning range, which is superior to that of
analog counterpart by 14dB in it spectral response. And further enhancements of the spectral response is expected
to be achieved by using a high resolution digital to analog converter, such as a 16-bit DAC. The resulting signals is
superior to the signal of the analog circuitry typically used, in major characteristics such as S/N ratios, accuracy,

tuning stability, and signal seperation.
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Fig. 1 The structure of a conventional DDFS digital modu-

lation
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Table 1. Digital FM stereo composite signal generator chip
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Fig. 8 The wave and spcctrums of the digital FM composite
@ signal generator for different inputs(L = 437Hz, R =
OHz):(a) FM composite signal waveform except
pilot signal;{b) FM composite signal waveform;(c)

. 12bit DAC output spectrum;(d) 8bit DAC output
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Fig. 9 The spectrum of the digital FM stereo composite sig-

nal generator for same inputs(L = R = 2.062kHz): (a)
12bit DAC output spectrum;(b) 8bit DAC out-
put spectrum
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Fig. 10 The spectrum of the analog compositc signal gener-
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Table 2. Digital and analog FM composite signal generator

specifications
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