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RC CIRCUIT TRANSIENT ANALYSIS 


Aim


The aim of this experiment is to determine parameters of a simple RC circuit from its transient response. The findings will be verified by comparing the simulation results (from OrCAD) with the experimental results obtained by performing the real experiment using the remote control laboratory NetLab. You will also learn to use MATLAB to perform mathematical analysis of the recorded measurement data. 


Equipment

NetLab 

Computer with a Web browser (preferably Internet Explorer v.5 and later)


Introduction

Transient is the time during which a circuit goes from one equilibrium state to another equilibrium state. Typically, circuits that have energy storage elements like capacitors and inductors will create transient response due to switching that changes their configuration. For the circuit shown in Figure 1 transient responses for the capacitor voltage and current are shown in Figure 2. The simulation profile used to create these transients also shown in Figure 1. Note that voltage across the 1 resistor gives the value of the current. This method is commonly used to observe a circuit current with an oscilloscope. 

[image: image1.emf]V+


R1


1


0


V


R2


1.7k


C1


0.1uF


V-


V1


1




V+

R1

1 0

V

R2

1.7k

C1

0.1uF

V-

V1

1


[image: image2.png]ulation Settings - 2222

Gereral Anbsis | nceFie | Litaes | s | Gptors | Data Cotecion | Fiobe window|

Anayss type:
Buntotime: [ims — seconds (TSTOP)
ptons: Start saving data ater: [0 seconds
Transien optons
Monte Calo/Wors Case | Masinumstep size: [0.000001 _ seconds
Perametc Sweep
Temperatute Swecp] 7 Skipthe i rnsient bias point calulation (SKIFBF)

Save Bias Point

Load Bias Point Quiput Eile Options

[ Cancel Help





[image: image3.emf]            Time

0s 0.5ms 1.0ms

1   V(C1:1,C1:2) 2   V(R2:1)

0V

0.5V

1.0V

1

 

0V

200uV

400uV

600uV

2

 

   >>


Preparation

1. For the circuit shown in Figure 3, switch S closes at t = 0s. Sketch the variation of the capacitor voltage and current versus time. Assume the capacitor was initially discharged. Calculate the time constant of the transient. Write the analytical expressions for the capacitor voltage and the current.

2. Use OrCAD to obtain the plots of the capacitor voltage and current as functions of time. Print the plots.

3. Determine the time constant of the transients from the plots.

4. Compare the calculation results with the simulation results.
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Experiment

1. Log on to the NetLab. Once the connection is established use the chat window to effectively communicate with other members of your group.

2. Conduct the remote experiment as following:

a. Switch on the function generator and the digital storage oscilloscope. Check it using the live Internet camera.

b. Read the magnitude and frequency of the sinusoidal supply voltage from the signal generator and write it down as voltage Vo and frequency fo.

c. Change the waveform of the supply voltage to square wave on the signal generator. 

d. Set the magnitude of the supply voltage to 1Vpp (1Volt peak to peak) on the signal generator. You may check it using the camera.

e. Set the frequency of the supply voltage to 100 Hz.

f. The supply voltage is displayed on channel 1 of the digital storage oscilloscope and the voltage across the capcitor is displayed on channel 2. Change the time scale and magnitude scale for both channels so you can clearly see both signals. 

g. Download the data to your computer

h. Change the magnitude and the frequency of the supply voltage to the original values of Vo and fo and change its waveform back to sinusoidal.

i. Switch off the function generator and the digital storage oscilloscope.

3. Log off from NetLab by closing the Web browser.

Report

· Use Matlab to conduct the mathematical analysis of the downloaded data. Determine the value of the capacitance from the recorded current signal. The value of the resistance is 1k.

· Use OrCAD to perform the simulation of the transient of your circuit.

· Compare the simulation results with the recorded experimental results.

· Comment on any discrepancies.

· Use AssignIT to submit your report in electronic form or submit the hardcopy to your practical supervisor. 

Note

The NetLab is a unique remote control laboratory project which is sponsored by Teaching and Learning Grant from the University of South Australia. The project is still under development with the involvement of postgraduate students and undergraduate final year students. We would greatly appreciate any constructive feedback from you about the NetLab and your experience in using it to perform the experiment. 
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