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A Portable Micro Gas Chromatography

System for Volatile Organic Compounds
Detection
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"N bstract

Following the innovation of technology, the problem of
population aging is getting worse. Various types of pollutants
are generated because of the industrial development that causes
incidence of chronic diseases and cancers increase. According to
the previous studies, the content of volatile organic compounds
(VOCs) played an important markers in environment or the
human body. Hence, the air quality analysis and monitoring are
most important for environment and organism. The co nventional
analysis equipments for VOCs detection are larger in size and
requires higher operating thresholds. Therefore, we proposed a
portable micro gas chromatography (uGC) for VOCs analysis.

In order to achieve the goals of miniaturization and portable, we
integrated the home-made preconcentrator, MEMS separation
column, complementary metal-oxide-semiconductor (CMOS) gas
detector, interface calibration readout circuit and Micro controller
unit (MCU) and some commercial devices. We proposed a stacked
interdigitate electrodes structure by TSMC 0.35 um 2P4M process
and coated with monolayer-protected gold nanoclusters which
can serve as a VOCs sensor due to the nonspecific detection with
different sensing sensitivity. The interface calibration readout
circuit can calibrate the initial resistance variation caused by
post-CMOS process and convert a resistance type signal to
voltage-type outputs. Then the signals are further amplified by
the low-noise instrumentation amplifier to improve the system
sensitivity. The 7 suspected lung cancer associated VOCs are
successfully collected, separated and detected by our proposed
MGC system. The limit of detection was found to be 17.4 ppb with
1,3,5-trimethylbenzene. Finally, the chromatograms are analyzed
by the data processing and comprised with the database to
quantify. This system of our proposed can be used to environment
monitoring, and further used to the human breath analysis.
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Fig.1/ (a) the whole system operation flow. (b) microGC prototype
system. (c) the chip photo of this SoC, which include
universal gas detector, Current steering DAC,SAR
ADC, AFE,MCU, and (d) the whole block of this micro gas
chromatography.
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