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figure 12.29 shows the transfer function method of designing the second-order highpass filter in figure 12.28. the cutoff frequency is fc = 50 hz. the cutoff frequency is half the sampling frequency, which is fs=100hz. the cutoff frequency is in the center of the pass-band. consider a steady-state bandpass signal
from a digital-to-analog converter (dac), and an rc filter. the output of the filter is given by the equation, eq. (2.19) which is derived by setting up the transfer function as a function of the basic filter components r, and c. (note: the q function shown in eq. 2.19 is simply the transfer function seen in fig.17.) the plot
above shows the frequency response of the bandpass filter for various filter values. the cutoff frequency is initially set at fc = 500 hz. the cutoff frequency can be simply varied by changing the value of the capacitor, which is set at c2 = 20 nf. the output of the bandpass filter is also shown in fig. 2.17 along with the
output of the rc circuit to show that the output of the filter has been cut off by the rc circuit. the cutoff frequency of the filter in this example is 2000 hz for a cutoff capacitor value of 20 nf. the following is an example of a sample low-pass filter using an rc circuit. the transfer function of the circuit is the same as
that of the lowpass filter shown in eq. (2.19) and is reproduced below for convenience.
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in a high pass filter, there is no change in a signal by simply changing the sample rate or having it start later in time. so let's say the sample rate is increased a little, the high pass filter will attenuate a signal that is still at the same frequency as the signal first arriving at the filter. if, however, the sample rate is
increased further, the high pass filter will attenuate a signal that is now at a different frequency, and the high pass filter will cut off a signal that is at a different frequency (see fig. 10.10). the shape of the frequency response of an analogue filter, i.e. its amplitude response and phase response, is largely

determined by the number of poles, or the number of zeros (or attenuation poles) in the filter. filters with a greater number of poles will produce a sharper and steeper shape. in the case of a high pass filter, the shape of the frequency response, the pass band or band width, and the pass band centre frequency or
the cut-off frequency of a high pass filter is determined by the number of poles in the filter. equation (2.21) gives an approximate group delay of n/8fc seconds through a first-order anti-aliasing filter, where n is the number of poles in the anti-aliasing filter, and fc is the cut-off frequency of the filter. we can use this
to calculate the group delay of the a second-order anti-aliasing filter, which has n poles, with the cut-off frequency fc, where n is the number of poles in this filter, and fc is the cut-off frequency of the filter. the approximations are an average over the group delay of the individual poles of the filter, and ignoring any

low frequency contribution to the group delay. 5ec8ef588b
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