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AAP
ADC

CHS
CMRR
DAC
DNL
DR
EEG
ECG
EMG
ENOB
EOG
FoM
HPF
INL
LPF
LSB
MIM
MSB
NEF
OTA
SAR
SFDR

Axon Action Potential

Analog-to-Digital Converter

Chopper Stablilization
Common Mode Rejection Ratio
Digital to Analog Converter
Differential Nonlinearity
Dynamic Range
Electroencephalograph
Electrocardiograph
Electromyography
Effective Number of Bit
Electrooculography
Figure of Merit
High Pass Filter
Integral Nonlinearity
Low Pass Filter
Least Significant Bit
Metal-Insulator-Metal
Most Significant Bit
Noise Efficiency Factor
Operational Transconductance Amplifier
Successive Approximation Register

Spurious Free Dynamic Range

5
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S/H Sample and Hold

SNDR Signal-to-Noise and Distortion Ratio
VGA Variable Gain Amplifier

WBAN Wireless Body Area Network
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Abstract

To prevent illnesses, a medical system is required to make continuous monitoring
possible and observe vital signals such as: EEG, ECG and blood pressure. To
capture EEG, the low-power low-noise baseband interface circuit plays vital role in
this system. This circuit captures and amplifies EEG signals through electrodes
placed on skull, then digitizes the amplified signal. To design interface circuit,
important considerations are power consumption and input referred noise. Trade-
off between these two mentioned parameters is so important. The power
consumption of SAR ADC should be as low as possible to minimize total power
consumption. Another challenge is that system gain should be enough to use the
resolution of ADC efficiently and also prevent the saturation of analog circuit
output.

In this thesis, the structure based on chopper technique is presented to minimize
input referred noise and reduce power consumption. Also, a controller is proposed
to prevent saturation of circuit output and be able to acquire large amplitude of
input. In addition, the system gain is in its maximum value to use the resolution of
designed ADC efficiently. Power consumption of Analog front-end, input referred
noise and CMRR are 455nW, 0.76uV s and 125dB, respectively. These values are
good achievements compared to other ones. Also, SAR ADC is proposed that
compared to the conventional structure, its switching energy and number of
capacitors are reduced by 93.7% and 75%, respectively. SNDR, SFDR and power
consumption for this ADC have the values of 56.01 dB, 71.17 dB and 21nW,
respectively. All Simulations were performed in 180nm CMOS technology by
Cadence software.

Key Words: Interface circuit for acquisition of EEG, Controller, Chopper
technique and SAR ADC.
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