ISSN: 1226-7244 (Print
ISSN: 2288-243X ((Orriﬁn)e) jinst.Korean.electr.electron.eng.Vol.19,No.1,087 ~093,March 2015

=iEWE 15-01-13 http://dx.doi.org/10.7471/ikeee.2015.19.1.087
87

ArSET] - 7HES o]8-3H 145uW, 87dB
SNRE zH= #4932} Sigma-Delta ¥

A 145pW, 87dB SNR, Low Power
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Abstract

In this paper, a 145pW, 87dB SNR, Low power 3rd order Sigma-Delta Modulator with Op-amp sharing is
proposed. Conventional architecture with analog path and digital path is improved by adding a delayed feed
—forward path for disadvantages that coefficient value of the first integrator is small. Proposed architecture has a
larger coefficient value of the first integrator to remove the digital path. Power consumption of proposed
architecture using op—amp sharing is lower than conventional architecture. Simulation results for the proposed
SDM designed in 0.18um CMOS technology with power supply voltage 1.8V, signal bandwidth 20KHz and
sampling frequency 2.8224MHz shows SNR(Signal to Noise Ratio) of 87dB, the power consumption of 145.4V.
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Fig. 1. Conventional architecture block diagram
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Table 1. Comparison about delayed feedforward path
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Table 2. Summary of op—amp performance

X 2.94FE] 4% 9
DC gain[dB] 70
GB[MHz](C=3pF) 12
Phase Margin|°] 58
Output range[Vpp] 1.2
Slew rate[V/us] 12
Powerl V] 125
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Table 3. Modeling & Simulation specifications
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Sampling Frequency[MHz] 2.8224
Over Sampling Ratio 64
Signal Magnitude[Vpp, KHz] 1,1
Signal Bandwidth[Hz] 20-20K
DAC 1bit
Opamp DC-gain[dB] 70
Opamp GBW[MHz] (C.=3pF) 15
Opamp Phase Margin|°] 58
Opamp Output Rangel[Vpp] 1.2
Opamp Slew rate[V/us] 12
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Table 4. Comparison of conventional architecture and
proposed architecture
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Conventional Proposed
Clock type 6 5
Op—amp 2 1
pecddack | Analog, Digital | Anlaog
DAC 1bit 1bit
SNRI[dB] 88.9 87.0
Power[pW] 180 145
FOMI[p]J] 0.23 0.20

Table 5. Comparison of Sigma Delta modulaotors published
X 5 Alan ZE Wx7|9 Ha

this
[8] [9] [10] work
Process[um] | 0.18 0.18 0.18 0.18
Supply
voltage[ V] L8 0.9 1 18

BWI[KHz] 24 22 24 20

SNR[dB] 88.9 91 92 87
Power[ V] 180 300 663 145
FOMIp]] 0.23 0.21 0.45 0.2
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