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ABSTRACT

In this paper, electrocardiogram (ECG) analog front end with supply voltage of 0.5V has been designed and verified
by measurements of fabricated chip. ECG is composed of instrument amplifier, 6th order gm-C low pass filter and
variable gain amplifier. The instrument amplifier is designed to have gain of 34.8dB and the 6th order gm-C low pass
filter is designed to obtain the cutoff frequency of 400Hz. The operational transconductance amplifier of the low pass
filter utilizes body-driven differential input stage for low voltage operation. The variable gain amplifier is designed to
have gain of 6.1~26.4dB. The electrocardiogram analog front end are fabricated in TSMC 0.18m CMOS process
with chip size of 858.m <580 m. Measurements of the fabricated chip is done not to saturate the gain of ECG by
changing the external resistor and measured gain of 28.7dB and cutoff frequency of 0.5 - 630Hz are obtained using
the supply voltage of 0.5V.
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Fig. 1 Biological signal measurement block diagram
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Table. 1 Performance of low-voltage operational amplifier

Parameter Value
C. 7.7pF
Gain 69.6dB
CMRR 41.5dB
-3dB Frequency 25.9kHz
Output swing 0~0.43V
Current consumption 11.4pA
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Table. 2 Performance of Electro-Cardiography

Parameter Value
Power supply 0.5v
1A gain 24.8dB
VGA 6.1 ~26.4dB
Total gain 28.7dB
Pass band 0.5~ 630Hz
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