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CMOS Inverter VTC
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NMOS Section of NOR

 When either A or B is high or if both A and B are high, the 

output will be low. Transistors operate as pull-down devices.
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PMOS Section of NOR

 When both A and B are low, the output is high.  Transistors 

operate as pull-up devices. 
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CMOS NOR 

 Combing the NMOS and PMOS NOR sections, we have the 

CMOS NOR.

5M.A. Mansouri-Birjandi, and M. Ghadrdan---CH 15 Digital CMOS

Vout=(A+B)



Example:  Three-Input NOR 

 
'

outV A B C  

Equal Rise & Fall (µn≈2µp)

W1=W2=W3=W

W4=W5=W6=6W
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Drawback of CMOS NOR

 Due to low PMOS mobility,  series combination of M3 and M4 suffers from a 

high resistance, producing a long delay. 

 The widths of the PMOS transistors can be increased to counter the high 

resistance, however this would load the preceding stage and the overall 

delay of the system may not improve.
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NMOS NAND Section

 When both A and B are high, the output is low. 
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PMOS NOR Section

 When either A or B is low or if both A and B are low, the output 

is high.
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CMOS NAND

 Just like the CMOS NOR, the CMOS NAND can be implemented 

by combining its respective NMOS and PMOS sections, 

however it has better performance because its PMOS 

transistors are not in series.
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Vout=(A.B)



Example:  Three-Input NAND 

 
'

outV ABC

Equal Rise & Fall (µn≈2µp)

W1=W2=W3=3W

W4=W5=W6=2W
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NMOS and PMOS Duality

 In the CMOS philosophy, the PMOS section can be obtained from the 

NMOS section by converting series combinations to the parallel 

combinations and vice versa.  

C is in “parallel” with the 

“series” combination of A and B

C is in “series” with the 

“parallel” combination of A and B
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MOSسوییچ
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MOSسوییچ
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2مثال 
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