201349 48 NMXt3e3 ==X M 50 A M 4 =
Journal of The Institute of Electronics Engineers of Korea Vol. 50, NO. 4, April 2013 http://dx.doi.org/10.5573/ieek.2013.50.4.043

=2 2012-50-4-6
AAE 32} del-A|2nf REYo)E A

( Design of Low-Power 3rd-order Delta-Sigma Modulator )

o] Hl ﬂ_*’ ol A} W wk A}

R [e} = o, 1 ¢}
(Byoung Wha In, Saemin Im, and Sang-Gyu Park )
e of

gAe wAygr)el Aget 442 33 del-Alanp ZEdolHE AASINT Fiv|e F8 ~9e F
H 3z A4S JA3}staL, ABF 39S 2t 2vk AAEZ7)9) switched-capacitor T2E AR : =
gtk 2 2EHolH= 130nm CMOS 3745 ol &3ted Ag=glon, A&y F347F 32MHzY W 100Hz-10kHz ]
Aol A 79dB2] SNR(Signal-to-Noise Ratio)o] A Fth AELEE 1.2V ALAQIA 60uWell Exstn A/D ¥y
ol9] 37]& 0.53mmx0.53mm ©]t}.

Abstract

This paper presents a design and implementation of a low power switched—capacitor 3rd-order delta-sigma modulator
for a digital hearing-aid application. The power consumption is reduced by minimizing the output swing of integrators
through optimizing the coefficients of modulator architecture and using class-AB output operational amplifiers. The
modulator was implemented in a 130nm CMOS technology, and measured to have 79dB of SNR(Signal-to-Noise Ratio) in
the signal bandwidth between 100Hz and 10kHz with an oversampling ratio of 160. The power consumption was 60pW
from 1.2V power supply and the modulator core occupied 0.53mmx0.53mm.
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delta—sigma modulator.
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Table 1. Coefficient values used in the modulator.
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Table 5. Performance summary.
Parameter Value
Number of order 3
Supply voltage 12V
Sampling frequency 3.2 MHz
Signal bandwidth 10 kHz
Oversampling ratio 160
Peak SNDR 79 dB
SFDR 944 dB
Power consumption 60 pW
Core area 0.53mm * 0.53mm
Technology 0.13um CMOS
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