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A Design of 16-QAM Modulator by use of Direct Digital
Frequency Synthesizer
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ABSTRACT

It is very important to design of QAM modulator of high spectral efficiency for high speed data transmission. In this
paper, typical 16-QAM modulator is designed by modification design of DDFS(direct digital frequency synthesizer). DDFS
generates sinusoidal waveform digitally to the frequency setting word. Phase modulation is accuratly made by control of a
generated phase increment value and amplitude modulation is accomplished in the DfA converter output by control of
amplitude level. For the suppression of hanmonics and glitch, dual-structured DDFS is studied to improve the spurious
characteristics. P-Spice is used for design and simulation in mixed mode. Also we can get the satisfactory results of
designed 16-QAM modulator from the constellation output.
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Fig. 5. Block diagram of multiplier.
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Table 3.2 Phase difference of phase modulation.
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Table 3.3. Output result of 16-QAM Modulator by DDFS.
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X2 SE 61 9,257V |5.683V|1.787V  |3.574V
X3 AD 52 10.136V|4.804V|2.661V | 5.322V

BC 43 11.015V|3.925V]{3.545V |7.00V
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Table 3.4. Mapping of 16-QAM with DDFS.
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0°  [x1 [09375Vp}1.875Vp
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Table 4.1. Simulation result of 16-QAM Modulator by
DDFS.

D/A &9 o FTFZ
Aoz |32 |2avp |FROR
8.43789V |6.5625V|0.937695V | 1.8164V
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%4 BC |43 11.016V  |3.9258V;3.5451V | 7.0895V
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