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C     A     B    

0      0      0 

1      1      1 

 

Y = AB𝐶̅ + ABC + 𝐴̅BC + A𝐵̅C 
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Non-standard SOP circuit 

 

 

 

 

 

 

 

 



Standard SOP circuit 
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Standard SOP form is all variables appear in each product term of expression. 

It will produce the same output as nonstandard form of SOP. This is because  

nonstandard form of SOP is the simplification of standard SOP form.   

Output Y is high when one of the inputs is low or all the input is high. Output Y 

is low when all the input is low or one of the inputs is high.   
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The output results in Truth Table 2 with Truth Table 1 is the same. This is because X 

is don’t care which can be value 1 or 0. So in the Truth Table 2 the input same with 

Truth Table 1 that is don’t care condition we also can ignore it. 



 

  

When input D is high and other inputs are low or input C and D is high and other inputs are 

low, output E1 is high. When all the inputs are low or input B and C is high and the other 

inputs are low or input B or input C is high and the other inputs are low, output E2 is high. 

When input A and D is high and the other inputs are low or input A, C and D are high and 

the input B are low or when input A, B and D are high and input C is low or all the inputs 

are high, output E3 is high. When inputs A and C are high and the other inputs are low or 

input A, B and C are high and input D is low, output E4 is high. 
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NAND gate is the universal gate which can perform basic gate of AND gate 

and inverter. 



 

When input D is high and other inputs are low or input C and D is high and other inputs are 

low, output E1 is high. When all the inputs are low or input B and C is high and the other 

inputs are low or input B or input C is high and the other inputs are low, output E2 is high. 

When input A and D is high and the other inputs are low or input A, C and D are high and 

the input B are low or when input A, B and D are high and input C is low or all the inputs 

are high, output E3 is high. When inputs A and C are high and the other inputs are low or 

input A, B and C are high and input D is low, output E4 is high. 


