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Frequency Response of a 1st Order High Pass Filter 

 

 



The Bode Plot or Frequency Response Curve above for a passive high pass filter is the exact opposite to 
that of a low pass filter. Here the signal is attenuated or damped at low frequencies with the output 
increasing at +20dB/Decade (6dB/Octave) until the frequency reaches the cut-off point ( ƒc ) where again 
R = Xc. It has a response curve that extends down from infinity to the cut-off frequency, where the output 

voltage amplitude is 1/√2  = 70.7% of the input signal value or -3dB (20 log (Vout/Vin)) of the input value. 

Also we can see that the phase angle (Φ) of the output signal LEADS that of the input and is equal to +45o 
at frequency ƒc. The frequency response curve for this filter implies that the filter can pass all signals out to 
infinity. However in practice, the filter response does not extend to infinity but is limited by the electrical 
characteristics of the components used. 

The cut-off frequency point for a first order high pass filter can be found using the same equation as that of 
the low pass filter, but the equation for the phase shift is modified slightly to account for the positive phase 
angle as shown below. 

 

 

 



Frequency Response of a 1st-order Low Pass Filter 

 

The Bode Plot shows the Frequency Response of the filter to be nearly flat for low frequencies and all of 

the input signal is passed directly to the output, resulting in a gain of nearly 1, called unity, until it reaches 
its Cut-off Frequency point ( ƒc ). This is because the reactance of the capacitor is high at low frequencies 

and blocks any current flow through the capacitor. 

After this cut-off frequency point the response of the circuit decreases to zero at a slope of -20dB/ Decade 
or (-6dB/Octave) “roll-off”. Note that the angle of the slope, this -20dB/ Decade roll-off will always be the 

same for any RC combination. 

Any high frequency signals applied to the low pass filter circuit above this cut-off frequency point will 
become greatly attenuated, that is they rapidly decrease. This happens because at very high frequencies 
the reactance of the capacitor becomes so low that it gives the effect of a short circuit condition on the 

output terminals resulting in zero output. 

Then by carefully selecting the correct resistor-capacitor combination, we can create a RC circuit that 
allows a range of frequencies below a certain value to pass through the circuit unaffected while any 
frequencies applied to the circuit above this cut-off point to be attenuated, creating what is commonly 
called a Low Pass Filter. 

For this type of “Low Pass Filter” circuit, all the frequencies below this cut-off, ƒc point that are unaltered 
with little or no attenuation and are said to be in the filters Pass band zone. This pass band zone also 
represents the Bandwidth of the filter. Any signal frequencies above this point cut-off point are generally 

said to be in the filters Stop band zone and they will be greatly attenuated. 



This “Cut-off”, “Corner” or “Breakpoint” frequency is defined as being the frequency point where the 
capacitive reactance and resistance are equal, R = Xc = 4k7Ω. When this occurs the output signal is 
attenuated to 70.7% of the input signal value or -3dB (20 log (Vout/Vin)) of the input. Although R = Xc, the 
output is not half of the input signal. This is because it is equal to the vector sum of the two and is 

therefore 0.707 of the input. 

As the filter contains a capacitor, the Phase Angle ( Φ ) of the output signal LAGS behind that of the input 
and at the -3dB cut-off frequency ( ƒc ) is -45o out of phase. This is due to the time taken to charge the 
plates of the capacitor as the input voltage changes, resulting in the output voltage (the voltage across the 
capacitor) “lagging” behind that of the input signal. The higher the input frequency applied to the filter the 

more the capacitor lags and the circuit becomes more and more “out of phase”. 
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