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LINEAR CIRCUITS WITH RC DEVICES
1. OBJECTIVES

This laboratory work has as purpose the experimental study of transmitting signals through linear circuits realized with RC elements, respectively the study of the RC high-pass filter and RC low-pass filter circuits.
2. THEORETICAL CONSIDERATIONS
2.1 RC high-pass circuit
[image: image1.emf]


The RC high-pass filter (presented in Fig. 1.1), behaves like a voltage divider, having a dividing ratio that depends on frequency, the high frequency components of a non-sinusoidal signal applied at the input appear at the output with a smaller attenuation then low frequency components. In the extreme case, at zero frequency, the capacitance reactance becomes infinite, the continuous component of the signal is not transmitted at the output, resulting the usage of the RC high-pass filter for direct current circuits separation.

2.2 RC low-pass circuit
[image: image2.emf]


The RC low-pass filter (presented in Fig.1.2) behaves like a voltage divider, having a dividing ratio which depends on frequency, the low frequency components of a non-sinusoidal signal applied at the input appearing at the output with a smaller attenuation than high frequency components.

3. PRACTICAL APPROACH
The study of the RC circuits will be done using the AIM-Spice simulation program.
3.1. We realize an RC high-pass filter using R = 1KΩ and C = 470nF.
3.2. Using a sin type stimulus, we will apply a sinusoidal signal having the period 1ms. The response of the circuit to this input signal will be displayed using the TR analysis. We will modify the value of the time constant of the circuit considering a higher, respectively a smaller time constant by modifying the value of the circuit’s components. The analysis will be repeated observing the response of the circuit for the two cases. We will superimpose over the input signal a continuous component, observing the response of the circuit.
3.3. Using a pulse type stimulus, we will apply a rectangular signal having the period 1ms and the filling factor 50%. The response of the circuit to this input signal will be displayed using the TR analysis. We will modify the value of the time constant of the circuit considering a higher, respectively a smaller time constant by modifying the value of the circuit’s components. The analysis will be repeated observing the response of the circuit for the two cases. We will superimpose over the input signal a continuous component, observing the response of the circuit.
3.4. We realize an RC low-pass filter using R = 1KΩ and C = 470nF.
3.5. Using a sin type stimulus, we will apply a sinusoidal signal having the period 1ms. The response of the circuit to this input signal will be displayed using the TR analysis. We will modify the value of the time constant of the circuit considering a higher, respectively a smaller time constant by modifying the value of the circuit’s components. The analysis will be repeated observing the response of the circuit for the two cases. We will superimpose over the input signal a continuous component, observing the response of the circuit.
3.6. Using a pulse type stimulus, we will apply a rectangular signal having the period 1ms and the filling factor 50%. The response of the circuit to this input signal will be displayed using the TR analysis. We will modify the value of the time constant of the circuit considering a higher, respectively a smaller time constant by modifying the value of the circuit’s components. The analysis will be repeated observing the response of the circuit for the two cases. We will superimpose over the input signal a continuous component, observing the response of the circuit.
4. THE CONTENT OF THE REPORT
4.1. The short presentation of the characteristics of the RC high-pass filter and RC low-pass filter.
4.2. The layouts of the circuit, the tables with the computed values and the graphs of the plotted characteristics.
4.3. Observations concerning the nature of the differences between the theoretical values and the simulated results.
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