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Abstract

ET-PC8255 card, ET-AD12 board, DAQ card and LP connector were studied. Measuring control
program such as Turbo Pascal, Visual Basic and LabVIEW were studied. Some instruments were constructed
such as DC multimeter, AC multmeter, simple oscilloscope, high resistance meter and non-continuous current
and voltage meter. Voltage generaion of square and triangular shape. Dual voltage was displayed and
voltage was mudulated. Electrical stability of fixed resistor was tested. Difference between conductor and
semniconductor was tested. Melting point of lead was measured. Angle was measured with fixed resistor.
NTC tthermistor was tested such as resistance vs temperature, temperaturé-;nd thermostat function.

Physical properties of thermoelectric material were tested such as voltage vs time and voitage vs temperature.
Physical properties of heating material were tested such as temperature vs time and temperature vs electric
power. Temperature on-off control was tested for heating material. Curent-voltage charecteristics of varistor
was measured. PTC thermistor was tesed such as resistence vs temperature and temperature sensor.
Physical properties of capacitor were measured such as charge and discharge, resistance vs time, charge vs
time, current vs voltage, resistance vs voltage, charge vs voltage, charge vs temperature, voltage ﬁ|tér {LPF,
HPF and BPF), impedance vs frequency, impedance vs frequency, capacitance vs frequency, voltage to
frequency transformation, series resonance test, coupling test with capacitor and polarization-electric field
display. Physical properties of piezoelectric material were tested such as voltage vs time, pieroresistance,
current vs voltage, charge vs time, poling. loudspeaker and microphone function, vibration sensor, UV
transmit and receive, strain gauge, sound loudness from PZT device. Infrared response of infrared diode was
tested. Infrared transmission and receiving test. Constant magnetic field was measured. Magnetic force
was measured. Magnetic switch was tested. Physical properties of inductor were measured such as
impedance vs time, impedance vs frequency, self inductance vs frequency, damped oscillation with inductor,
high strength magnetic field, time-dependent magnetic field, frequency-dependent frequency, magnetic
permeabliity and susceptibility and proximity switch for metal detection. Physical properties of transformer
were measured such as transformer voltage gain, voitage filtering, voltage fittering, high voltage transformer,

magnetic hysteresis loop and mutual inductance. Magnetoresistance of ferromagnetic ceramics was tested.
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Phenomenon in ferroelectric ceramics were tesed such as magnetoelectric, magnetoimpedance and
magneiocapacitance. Physical properties of p-type semiconductor were measured such as current vs
voltage and voltage vs temperature. Physical properties of LDR were measured such as voltage vs time,
Resistance change as light on and off, current vs voitage, light response, voltage vs light intensity, current vs
light intensity, resistance vs light intensity, optical absorption and minority carrier lifetime.  Light intensity of
electric lamp was controlled with LDR. Physical properties of rectifier diode were measured such as
Currevt vs voltage, resistance vs voltage, rectification, resistance vs temperature, | vs Vand Rvs V curve
display, magnetoresistance and energy gap (E,) estimation. Temperature sensor made from LM335 was
tested, Physical properties of infrared diode were measured such as voltage vs time, current vs time and
resistance vs time. Physical properties of transistor were tested such as |, vs V,, curve, voltage gain

vs time and voltage gain vs frequency. Physical properties of solar cell were measured such as photovoltaic
voltage vs time, photovoltaic voltage vs light intensity, photovoltaic voltage vs temperature, optical response,
and energy vs time. Physical properties of phototransistor were tested such as photovoltage,
photoresistance, photocapacitance and optical response. Optical devices were tested for velocity sensor
and optocoupler. Oven and fumace ternperature control were constructed. Resistance vs temperature of
NTGC thermistor was measured by stepping motor locating the measuring position. Resistance vs light
intensity of LDR was measured by stepping motor locating the measuring position. Temperature vs distance
over fumace was measured. Position sensor was tested. Depth sensor was tested. Phototransistor
meassuring the light intensity was used by stepping motor locating the measuring position. Three phase
motor rotation was controlled. Battery charging with solar cell and V, | and LI value of solar cell were
measured. This research will be used for instrument construction for leaming and teaching the ceramics and

understanding about instrument operation used in industrial work.
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