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##527 08409 21 : MAJOR ELECTRICAL ENGINEERING

KEYWORDS : QCM / FREQUENCY SHIFT / TIME CONSTANTS / FPGA
SAWIT NA SONGKHLA : A DEVELOPMENT OF SYSTEM FOR
DETERMINING OF RESONANT FREQUENCY AND TIME CONSTANT OF

QCM SENSOR. ADVISOR: ASSOC.PROF.MANA SRIYUDTHSAK, Ph.D., 55 pp.

This thesis presents a development of QCM measuring system. To determine resonant
frequency and time constant of QCM sensor, resonant frequency was obtained from direct
frequency counting from the colpitts oscillator. The time constants of the decline signal were
measured after stopping an oscillator circuit. The systems were developed by using Tri-state
buffer to cut off the oscillator circuit, and using analog to digital converter to collect declined
signals for determining the time constant. To evaluate the system performance. 0.3 ul glucose
solution at concentration of 5%, 10%, 15%, 20% and 25% weight by weight were drop on
QCM surface. It was found that frequency change and time constant have a linear relation
with glucose concentration. The best result in frequency measurement was obtain from circuit
model 4 with sensitivity and coefficient of determination of -12.2 Hz per %wt/wt of glucose
and 0.93, respectively. The best result in time constant measurement was obtain from circuit

model 3 with sensitivity and coefficient of determination of -8.4 us per %wt/wt of glucose and

0.98, respectively.
Department:______Electrical Engineering . Student’s Signature
Field of Study : Electrical Engineering. .. Advisor’s Signature ...
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QCM _clk
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o 3 aa [ 1 o 9 . Y
wyanuuewaeniualnoauazsuanaui 2.ulasdoyauuueynsu (Serial) 14
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I @ a 0 Y Ao ~ . Y
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clk_div
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