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PSD of a 2nd-Order Sigma-Delta Modulator
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Parameter Value
OSR 60
SNR 71.3dB
Number of Samples 4096
Signal bandwidth 20kHz
Sampling Frequenecy 2.4MHz
Power dissipation 451uW

ol o, 5 L aslin o golping Lo LS jei¥gun ol,5: oo

. J. S.T. F.
Parameter v-\l;ct]rlf( Johansson | Chandrasekaran J.[(laé)]es Cannillo B'[H]a n
[6] [9] [3]
Tecnoloji 0.18um 0.35um 65nm 0.18um 0.18um | 0.13um
Signal
bandwidth(khz) 20kHz 45Hz 400kHz 10kHz 256Hz 750kHz
Over sampling ratio 60 1022 65 256 250 64
SNDR(dB) 71.3 90db 67.3dB 80.1dB 72dB 74.76dB
Power
Dissipation(uw) 451uW 60puW 400pW 200pW | 13.3uW 33mwW
Supply voltage(v) lv 2.2v 0.9v 0.9v 1.4v 3.3/1.2
FOM(pJ/c-s) 3.76 26 2.4 1.21 8 4.94
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Improvement of SNDR using Optimization of Feedback Path
Coefficients for Second Order CRFB Modulators in Sigma — Delta
Analog to Digital Converters
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ABSTRACT:

Analog to digital converters are divided into two categories, Nyquist rate converter and
oversampling converter, in terms of sampling frequency. At oversampling converter, input signal
are sampled at several times the Nyquist rate. Increasing the over sampling rate leads to an increase
in effective resolution, but although the use of high sampling rate for wide band signals is
impractical due to the need for high sampling frequency and power consumption. Increasing the
number of bits also increases the dynamic range as opposed to the multi-bit DAC required in the
linear feedback path. In this paper, we designed sigma delta structure with 12 bit resolution, 1-v
power supply for low power applications. on the other hand, increasing levels of quantization
(number of bits) causes the reduction in-band noise power of the system, as well as the modulator
stability improves without need increasing oversampling ratio. The maximum value of a signal-to-
noise-and-distortion ratio(SNDR) will be achieved by means of choosing appropriate feedback
coefficients. Simulation results of a 12-bit,2.4-MS/s , and 1-v proposed structure in a 0.18-um
CMOS technology show a signal-to-noise-and-distortion ratio (SNDR) of 71.3 dB, a power
consumption of 451uW, and figure of merit 3.76(pJ/Conver.step.)

Keywords: Analog to Digital Converter, Sigma — Delta converter, Operational amplifiers, CRFB
Structure, Optimization of Feedback Coefficients.
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