ECE210: Design Project no.2

PROBLEM STATEMENT:

In this design project, a analog circuit filter is introduced. Filters are use

to eliminate unwanted frequencies recieved by transmission. An example is its

usage in telephone lines where 60 Hertz frequency caused by nearby power lines

are filtered out.

DESIGN OBJECTIVE:

The objective of this design project is to apply the knowledge and materials

I've learned through a semester of ECE210 Circuits class into real life

applications. The goal is to use mathematical circuit equations and engineering

judgement to solve for the missing variables: Resistors ang Inductor value.

DESIGN:


In designing this network filter, it was important to note that the circuit is

a simple series of resistors and inductors. Since the voltage source and voltage

out is not given nor is it possible for me to assign a cartain value for it. It

is given though that the gain at frequency of zero is 0.5 with Vin phase equal

to zero. Att this stage, where the inductance resistance of an inductor uses the

formula (iwL) and w set to zero, th einductor act like a simple wire. No

imaginary numbers are present during this phase. With this information known, I

was able to apply the voltage divider equation and set resistance per total

equivalent resistance equal to 0.5. Using mathemetical computations, I found

that the resistance R1 and R2 are indeed equal.

        As time goes to infinity, the frequency increase. It is given that when

frequncy of the circuit reaches 25000 rads/sec, the voltage output of a resistor

and an inductor produced a phase shift of 14.04. Using the voltage divider

equation and a series of trial and error, I found the inductor value most

fitting for the use of 8000 ohm resistors. Inductor is set to .188 Henry.

CONCLUSION:

In conclusion, this project has provided me a challenge in analyzing the circuit

diagram. Phase shift and imaginary numbers are new material to me, so I'm still

udjusting with these new set of knowledge. Once the circuit was analyzed and the

voltage gain understood, everything got more simplier.

