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Introduction 

The project aim is to design and implement a portable device which 

is able to measure and display the value of capacitors over a good 

range, with accepted accuracy  and reasonable cost. PIC 

Microcontrollers are used due to the functions they afford and 

considering their low cost. The chip PIC16F628A is specifically 

used in the project. The final deliverable is a packaged device. 

Design I Concept 

Capacitor Charging Time relation was used to measure capacitors 

in Design I . If a capacitor was charged through DC Source, the 

voltage across it will have the following relation: 

 

And if it was charged to  

half the DC Source: 

   Vc = 0.5 Vin 

and the relation becomes: 

 

 

The time needed to charge the capacitor to the reference voltage 

(Half the source) is recorded, and then substituted in the 

abovementioned formula. 

Design I Implementation 

The microcontroller contains a built-in comparator. The voltage 

across the capacitor will be compared with the reference voltage, and 

the output of the comparator will be used as flag. The timer will start 

when the voltage is applied to charge the capacitor and stop when the 

flag is raised. 
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Design II Concept 

In Design II the capacitance is measured through counting the frequency of 

an RC oscillator. An RC Oscillator using 555 timer chip will have the 

following relation for oscillation frequency: 

 

 

- The resistors are known, the frequency of oscillation is counted and then 

substituted in the formula to calculate the capacitance. 

- The same concept will be applied to measure inductance by counting the 

frequency of an RLC Oscillator. Colpitt Oscillator will be used and it has 

the following relation for oscillation frequency: 

 

 

 Design II Implementation 

Two oscillators are implemented; 555 Timer RC and Colpitt oscillators. 

The counted frequency signal will be inputted to pin. 3 of microcontroller. 

Pin. 3 is internally connected with a counter. The counter and a 1-second 

timer will start together, and the counter will be stopped after the timer is 

elapsed. The counted amount will be the frequency which is used to 

determine the abovementioned formulas. This design will allow the user to 

choose between 3 functions: measuring capacitor, inductors or frequencies. 

Device II Flowchart 
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Features and Conclusion 

Features: 

         Device I 

                Measure Capacitors.. 

         Device II 

                Measure Capacitors, Inductors and Frequencies. 

Two devices were implemented and packaged. The accuracy is 

acceptable and the cost was $12 for device I, and $22 for device II. 


