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CMOS NOR Gate 
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CMOS NOR Gate 
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CMOS NAND Gate 
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3-Input Gates 
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Review: CMOS NAND/NOR Gates 
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Complex Combinational Logic 

• use Structured Logic 

• AOI (AND OR INV) 

• OAI (OR AND INV)
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Using DeMorgan 
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to implement pMOS this way, must push all 

bubbles to the inputs and remove all 

NAND/NOR output bubbles

• assert-low AND

• creates NOR function

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



Rules for Constructing CMOS Gates 
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CMOS Combinational Logic Example 
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Structured Logic 
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AOI/OAI nMOS Circuits 
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AOI/OAI pMOS Circuits 

13

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



Implementing Logic in CMOS 
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CMOS Logic Example 
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Another Combinational Logic Example 
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Another Combinational Logic Example 
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XOR and XNOR 

18

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



XOR and XNOR AOI Schematic 
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CMOS Transmission Gates 
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Transmission Gate Logic Functions 
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More TG Functions 
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Structured Layout
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General Approach 

– power rails 

– horizontal Active 

– vertical Poly (inputs from top/bottom)

– Metal1 connects nodes as needed in 

schematic 

• Structured Layout 

– AOI circuit figure 

– useful for many logic functions 

– see examples in textbook 

• Disadvantages 

– not optimized for speed 

• large S/D regions = higher 

capacitance 

• interconnect paths could be shorter 

– not optimized for area/size

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



Euler Graphs
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