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We conducted research to improve the measurement accuracy of QCMs (Quartz
Crystal Microbalances), which can detect changes in mass of less than a few nanograms as changes in
resonance frequency, in a shorter measurement time. In conventional measurement methods, a crystal
unit is incorporated into an oscillation circuit and a frequency counter is used to read changes in
the oscillation frequency. In this method, not only is the measurement time determined by the gate
time of the counter, but also a longer gate time is required to improve the frequency measurement
accuracy, which is a contradiction between improving measurement accuracy and reducing measurement
time. This research has reduced the time resolution to the order of microseconds and i1mproved the
frequency resolution by six digits.
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