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Digital-to-Analog Converter Architecture for Low Distortion Signal Generation
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The paper describes the architecture of DACs in arbitrary waveform generator (AWG) for generating low distortion

single-tone and two-tone sinewaves for testing ADCs. The conventional AWG consists of DSP and DAC, and the

nonlinearity of the DAC generates distortion components. In this work, we use multiple DACs with the inputs which

have same frequency but different phases and sum the outputs of DACs in order to compensate for distortion caused by

DAC nonlinearity. Theoretical analysis, simulation results in SPICE demonstrate the effectiveness of this approach.
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Fig.1: AGW signal generation and ADC linearity testing. (a)

Sinusoidal signal case. (b) Two-tone signal case.
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Fig.2: Proposed DAC architecture with digital inputs X1, X2 of

the same frequency but different phase.
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Fig.3: (a) Conventional DAC architecture in AWG. (b) Proposed
DAC architecture in AWG.
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Fig. 5: Simulation results of the proposed DAC architecture. (a)
HD3 cancel for sinusoidal generation. (b) Conventional method.
(©) Proposed method when two DAC characteristics are

identical. (d) Proposed method when they are not identical.
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Fig. 7: Simulation results of the proposed DAC architecture. (a)
HD3 cancel for two-tone signal generation. (b) Conventional
method. (c) Proposed method when two DAC characteristics are

identical. (d) Proposed method when they are not identical.
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Fig.8: Fundamental component power. (a) Conventional

method. (b) Proposed method.
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Fig.11: Simulation results of dynamic element matching.
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Fig. 14: Simulation results of the combination of two-DAC and

phase switching methods.
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