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Abstract

This paper describes a chip design technique for body composition analyzer based on the BIA (Bioelectrical Impedance
Analysis) method. All the functions of signal forcing circuits to the body, signal detecting circuits from the body, Micom,
SRAM and EEPROMs are integrated in one chip. Especially, multi-frequency detecting method can be applied with
selective band pass filter (BPF), which is designed in weak inversion region for low power consumption. In addition, new
full wave rectifier (FWR) is also proposed with differential difference amplifier (DDA) for high performance (small die
area, low power consumption, rail-to-rail output swing). The prototype chip is implemented with 0.35um CMOS technology
and shows the power dissipation of 6 mW at the supply voltage of 3.3V. The die area of prototype chip is 5 mm x 5
mm.

Keywords : Body composition analyzer(BCA). Band Pass filter(BPF), Full wave rectifier(FWR),
Level shifter, Differential difference amplifier(DDA)
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Table 1. Performance summary of proposed Ful wave
rectifier.
Parameter Results
Process 0.35um 1P2M CMOS
Supply voltage 3.3V
Power dissipation EMW(EE FaoA)
ADC 10hit SAR ADC
Input clock 1IMHz
Signal frequency 20kHz, 50kHz, 100kHz
Frocing current 200uA RMS
Measured accuracy Less than +25%
5mm x 5Smm
Chip size (with SRAM(1k,2kbyte),
EEPROM(32kbyte)
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