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Abstract

Dither technology and oversampling technology can improve the acquisition accuracy of ana-
log-to-digital converter (ADC). This paper studies the method of combining the Dither technique
with the oversampling technique. The Dither signal is introduced into the differential end of the
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ADC and removed at the back end of the ADC. Then, the oversampling technique is used to filter
and decimate the signal. The signal to noise ratio (SNR), signal to noise and distortion ratio (SINAD)
and spurious free dynamic range (SFDR) of the ADC are increased by 6.59 dB, 6.89 dB and 19.05
dB respectively, so that the ADC significant bit is increased by 1 bit.
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Figure 1. Spectrum of quantization error
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Figure 2. Quantization error after adding Dither
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Figure 3. Sampling the power spectrum of the ADC output signal at a lower rate
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Figure 4. Power spectrum of ADC output signal after oversampling
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Figure 5. Principle block diagram of Dither technology combined with oversampling technology
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Figure 6. The system model of addition subtraction Dither
6. MR Dither REHER

DOI: 10.12677/iae.2022.103032 242 INE SR &S


https://doi.org/10.12677/iae.2022.103032

g &

100 [~

dBm

| | | | | | |

SNR = 5§9.39dB,SFDR = 72.40dB

0 0.5 1 1.5 2 25 3 3.5
Frequency (kHz)

RBW=1.83 Hz, Sample rate=10 kHz

Figure 7. Power spectrum of ADC output signal without Dither signal
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Figure 8. The power spectrum of ADC output signal after introducing the Dither signal
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Figure 9. Model of oversampling signal processing system
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Figure 10. Amplitude frequency characteristic of filter
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Figure 11. Power spectrum of ADC output signal
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Figure 12. Power spectrum of filter output signal
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Figure 13. Power spectrum of output signal after extraction
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Figure 14. Combined model of Dither technology and oversampling technology
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Figure 15. The power spectrum of the output signal after the combination of Dither technology and oversampling technology
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