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Abstract

The paper describes a high senstivity mass measurement system equipped with an slectronic circult system for
biosensors which are used for the detection of dioxins and PCBs, environmental polltants, and marker proteins

for i

or of the

the picogram level.

Index Terms

Inspec

Controlled Indexing

crystal resonators

frequency stability of a QCM is important for the construction of a
biosensar with high sensitivity to detect disease viruses, bacteria, dioxins, PCBs, and stress marker proteins.
The authors have developed a novel electronic circutt system that can be used to realize a QCM (guartz crystal
microbalance) biosensor with highly mass sensitivity at the picogram level. As for desian specification, the
design technology of the crystal resonator and electronic circuit system for telecommunication equipment was
applied. Oscillation frequency of the GCM was 8.93 MHz. A frequency measurement technigue employed in
telecommunications was used. The oscillation frequency stabilty for the QCM was 5 ppb/h, and that of the
average value was 1 ppmuh. This implies that the mass sensitivity of QCM extended from the nanogram level to

measurement microbalances nonlinear network syrthesis

Hon-controlled Indexing

8.93 MHz QCM-biosensor bacleria crystalresonator dioxins disease viruses electronic
frequency measurement high sensitivily mass

circuit system

frequency stabiity mass
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Fig 1 A ooequadrant choppar cireut for. (a) derailedimode simalation, (5) bebavior:mode smulation, (c) the s=r characteistics of the MOSFET swtch
in (a), ud (d) the ideal characteisics of the MOSFET switch in (b)

it 4 difiealt to obtan the exact model of the device being
used, or to predict the values of stray/parasitic components  detailed mode. Both saubber circuits and compenents, such
and toinclude the effect of electromagnetic interference (EMI), as siray inductors and equivalent series resistors (ESR's),
detatled-mode simulation is stll far from replacing hardware  are included. Also, the MOSFET model, with the detailed

0 >y

Fig. 1(a) shows the cireuit if it 15 10 be sinlated in the
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