
Sigma Delta Modulator Overview

C2000 Sigma Delta Filter Module (SDFM) Series
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Sigma Delta ADC

Converts analog input signal and outputs 1-bit

stream using:-

- Oversampling

- Noise shaping

Isolated  Modulator

Configurable Digital / Decimation Low pass filter

- Sinc1 / Sinc2 / Sinc3 / SincFast

- Configurable Decimation rate

Sigma Delta Filter Module (SDFM)
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How does SD-modulator work? - Oversampling

Oversampling is the process of sampling an input-signal at a sampling frequency much higher than that of 

input signal’s Nyquist frequency

No oversampling
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Fig (b) Sample rate (KFs)
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How does SD-modulator work? – Noise shaping

Fig (c) With oversampling + noise shaping

Noise shaping is a digital processing technique used to spectrally shape quantization noise to high frequency 

spectrum
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0 mv

+FSR

- FSR

+Vclipping

- Vclipping

Non-Linear range of Sigma Delta Modulator

Linear range of Sigma Delta Modulator

SD-modulator has to be operated in linear range

Understanding Sigma Delta bitstream

Non-Linear range of Sigma Delta Modulator

Positive Saturation range of Sigma Delta Modulator

Negative Saturation range of Sigma Delta Modulator

+ 312.5 mv

- 312.5 mv

+ 250 mv

- 250 mv

50% ones and 50% zeros 0 mv

10% ones and 90% zeros -250 mv

90% ones and 10% zeros +250 mv
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• How delta-sigma ADCs work, Part 1

• How delta-sigma ADCs work, Part 2

• Nuts and Bolts of the Delta-Sigma Converter (video)

• C2000 Academy with Hands-on Labs

Additional SDFM Resources

Expert Materials

Foundational Materials

• Achieving Better Signal Integrity With Isolated Delta-Sigma Modulators in Motor Drives

• C2000 DesignDRIVE Development Kit for Industrial Motor Control

• Isolated Current Shunt and Voltage Measurement Kit

• Three Phase Power Factor Correction Reference Design Using C2000 MCU

Check Video Description for Additional Resources

https://www.ti.com/lit/pdf/SLYT423
https://www.ti.com/lit/pdf/SLYT438
https://training.ti.com/nuts-and-bolts-delta-sigma-converter
https://dev.ti.com/tirex/global?id=c2000Academy
https://www.ti.com/lit/an/tida033/tida033.pdf
https://www.ti.com/tool/TMDXIDDK379D
https://www.ti.com/lit/ug/tidu499a/tidu499a.pdf
https://www.ti.com/tool/TIDM-1000

