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( Design of a Readout Circuit of Pulse Rate and Pulse Waveform for a
U-Health System Using a Dual-Mode ADC )
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Abstract

In this paper, we proposed a readout circuit of pulse waveform and rate for a U-health system to monitor health
condition. For long-time operation without replacing or charging a battery, either pulse waveform or pulse rate is selected
as the output data of the proposed readout circuit according to health condition of a user. The proposed readout circuit
consists of a simple digital logic discriminator and a dual-mode ADC which operates in the ADC mode or in the count
mode. Firstly, the readout circuit counts pulse rate for 4 seconds in the count mode using the dual-mode ADC. Health
condition is examined after the counted pulse rate is accumulated for 1 minute in the discriminator. If the pulse rate is out
of the preset normal range, the dual-mode ADC operates in the ADC mode where pulse waveform is converted into 10-bit
digital data with the sampling frequency of 1 kHz. These data are stored in a buffer and transmitted by 620 kbps to an
external monitor through a RF transmitter. The data transmission period of the RF transmitter depends on the operation
mode. It is generally 1 minute in the normal situation or 1 ms in the emergency situation. The proposed readout circuit
was designed with 0.11 gm process technology. The chip area is 460 X 800 sm’. According to measurement, the power
consumption is 161.8 4V in the count mode and 507.3 M in the ADC mode with the operating voltage of 1 V.
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Fig. 1. The overall architecture of the proposed readout circuit.
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Fig. 3. The measured pulse waveform

piezo—electric sensor.
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Table 1. The power consumption of the proposed
readout circuit according to the operation mode.
P Count-Mode ADC-Mode
2l % 2l %
AMP 48 15 48 0.7
ADC 140 42.7 209 304
Clock 181 55.2 181 26.3
Digital 2 0.6 2 0.3
Tx 0.004 0.0 290.3 42.3
Total 327.804 100 637.1 100
Meas. 161.8 507.3
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