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Applications
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Abstract

This paper presents design of the second-order sigma-delta modulator for converting voltage and
temperature signals to digital ones in Battery Management IC (BMIC) for mobile applications. The
second-order single-loop switched-capacitor sigma-delta modulator with 1-bit quantization in 0.13-um CMOS
technology is proposed. The proposed modulator is designed using switched-opamp technique for saving
power consumption. With an oversampling ratio of 256 and clock frequency of 256kHz, the modulator achieves
a measured 83-dB dynamic range and a peak signal-to-(noisetdistortion) ratio (SNDR) of 81.7dB. Power
dissipation is about 0.66 mW at 3.3 V power supply and the occupied core area is 0.425mm>.
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Table 1. Current consumption and SNDR

x 1. Opamp switching on/offoll

B3 42 ME o

SNDR
Switching Switching
off on
Bias 106uA 106uA
Core 41uA 30.6uA
Simulation Digital 16uA 16uA
Total 163uA 152.6uA
SNDR 89.08dB 88.82dB
Bias &
185uA 171uA
Core
Measurement Digital 29uA 29uA
Total 214uA 200uA
SNDR 81.9dB 81.7dB
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Table 2. Measured performance summary

Iz

2. ZFE 2o 29

91

Supply Voltage 3.3V
Current
. 200 uA
Consumption
Peak SNR 82.8 dB
Peak SNDR 81.7 dB
S li
amping 956 kHz
Frequency
Signal Band 500 Hz
OSR 256
Core size 0.425mm®

Table 3. Comparison with other works(Core Power)
E 3 CHE =29 dFZalelel v|m(Zof M)

S . Power BW SNDR FOM
OUCC | MWl | [kHzl | [dBI | [p¥/step]
[91 JSSC 14.7 31.25 106 1.44
[10] | JSSC 4.9 270 81 0.99
[11] | ISCAS 38 200 82 9.23
[12] | ISCAS 0.13 16 58.2 6.12
This - 0.099 0.5 81.7 9.96
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