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Abstract

In this paper, a time constant measurement device was developed using a microcontroller with an
embedded web server to facilitate measurement control and data collection via the web. In the RC circuit,
the voltage change over time during the charging or discharging process was measured and recorded at
regular intervals using the internal interrupt of the microcontroller. To test the measurement device,
experiments were conducted using two resistors and two capacitors, and two analysis methods were used
to determine the time constant. The first method involves calculating the capacitor voltage at five
multiples of the time constant and reading the corresponding time to determine the time constant from the
time vs. time constant multiple graph. This method aims to help students understand the concept of the
time constant more easily. The second method involves calculating the voltage for the charging or
discharging time based on the predicted time constant and finding the time constant that minimizes the
sum of squared errors between the calculated voltage and the voltage obtained from the experiment.
Comparing the sum of squared errors for the two analysis methods shows that the second method is 5 to
17 times smaller, indicating that a very accurate time constant can be obtained.
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Fig 1. Voltage Change Across a Capacitor in an RC Circuit During (a) Charglng and () Discharging Over
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void StartTimer()
{
timer = timerBegin(0, &0, true);
timerAttachInterrupt(timer, &onTimer, true);
timerAlarmWrite(timer, 10000, true); T T
// 1000 1ms, 10000 10ms O O T -
timer AlarmEnable(timer); a8l 0 =X =7 sl
} Fig. 2. Check Measurement Interval
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Table 1. Voltage and Measured Time as a Function
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Table 2. Finding the Time Constant that Minimizes
the Sum of Squared Errors
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10 | 100 1.1 0.33 1.1 0.05 1.1 1.1 1.1 0.07
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