
Diode in logic circuits 

• The diode used in a lot of circuits such as the AND 
gate 

 

 

 

• The OR gate  

 

 

  



Diode in logic circuits 

• Diode in rectifier circuits 

• Full wave rectifier 

 

 

 

 

 



Transistor in logic circuits 

• As amplifier 



FILTERS 

• It is sometimes desirable to have circuits 
capable of selectively filtering one frequency 
or range of frequencies out of a mix of 
different frequencies in a circuit. A circuit 
designed to perform this frequency selection 
is called a filter circuit, or simply a filter. 

 



• A filter is an AC circuit that separates some 
frequencies from others in within mixed-
frequency signals. 

• Audio equalizers and crossover networks are 
two well-known applications of filter circuits. 

• A Bode plot is a graph plotting waveform 
amplitude or phase on one axis and frequency 
on the other. 

 



Low-pass filters 

• By definition, a low-pass filter is a circuit 
offering easy passage to low-frequency signals 
and difficult passage to high-frequency 
signals. There are two basic kinds of circuits 
capable of accomplishing this objective, and 
many variations of each one: 

 





High-pass filters 

• A high-pass filter's task is just the opposite of 
a low-pass filter: to offer easy passage of a 
high- frequency signal and difficult passage to 
a low-frequency signal. As one might expect, 
the inductive and capacitive versions of the 
high-pass filter are just the opposite of their 
respective low-pass filter designs: 

 



Band-pass filters 

• There are applications where a particular 
band, or spread, or frequencies need to be 
filtered from a wider range of mixed signals. 
Filter circuits can be designed to accomplish 
this task by combining the properties of low-
pass and high-pass into a single filter. The 
result is called a band-pass filter. Creating a 
bandpass filter from a low-pass and high-pass 
filter can be illustrated using block diagrams: 

 





Band-stop filters 

• Also called band-elimination, band-reject, or 
notch filters, this kind of filter passes all 
frequencies above and below a particular 
range set by the component values. Not 
surprisingly, it can be made out of a low-pass 
and a high-pass filter, just like the band-pass 
design, except that this time we connect the 
two filter sections in parallel with each other 
instead of in series. 

 



 



Resonant filters 

• So far, the filter designs we've concentrated 
on have employed either capacitors or 
inductors, but never both at the same time. 
We should know by now that combinations of 
L and C will tend to resonate, and this 
property can be exploited in designing band-
pass and band-stop filter circuits. 

 





Problem 1: 

•  You have a signal that has frequency components 
at 100Hz or less.  The signal is corrupted by a 
strong signal at 1000Hz.  You need to reduce the 
effect of the 1000Hz signal by a factor of 10.  The 
filter circuit below is proposed.  

– You need to design a filter (in this case, specify a time 
constant for the filter) that will reduce the 1000 Hz 
signal by a factor of 10.  

– When you put the entire signal into the filter, how 
much will the signal at 100Hz be affected?  

 



Problem 2: 

• You have a very slowly varying temperature signal that can 
be considered to have all frequency components below 
1Hz.  That temperature signal is measured with a sensor 
that is susceptible to 60Hz noise (from the power 
line).  Here are the salient facts. 

•  At room temperature, the temperature sensor has an 
output of around 0.3v.  

• The 60Hz signal has a peak amplitude of 0.1v.  
• An RC filter is suggested as shown below.  
• The capacitor is 1.0mf.  
• Determine R so that the 60Hz noise is reduced to .01v.  
• Determine how much a 1Hz signal will be affected in your 

design.  
 



Problem 3: 

•    You need to filter some noise from a 
signal.  The requirements are as follows.  

• The signal has strong varying components that 
can be as high in frequency as 10 Hz.  

• The noise is at 60 Hz.  

• The signal must past through the filter without 
changing by more than 1%.  

• Determine the most attenuation that can be 
achieved for the noise.  

 



Problem 4: 

• You need to filter some noise from a signal.  The 
requirements are as follows.  

• The signal has strong varying components that can be 
as high in frequency as 10 Hz.  

• The noise is at 60 Hz.  
• The signal must past through the filter without 

changing by more than 1%.  
• The noise must be attenuated to less than 10% of the 

present value.  
• Determine if you can use a two stage filter to achieve 

the specifications. 
 





Integrated Circuits 



Digital integrated circuits 









 


