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Introduction
The following laboratory procedure lays out the construction of a two-bit full adder and its transistor 

layout composed of CMOS inverters that are grouped into NAND and XOR logic gates. 
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Design: One-Bit-Full-Adder
To realize a two-bit-full-adder, the one-bit-full-adder must be designed first. The following figures 

provide the truth table, optimized kmap functions, and logic-gate layout for a one-bit-full-adder: 

One-Bit-Full-Adder Truth Table & K-Maps

One-Bit-Full-Adder Boolean Algebra Optimization

One-Bit-Full-Adder Logic-Gate Design
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Candidate Layout for One-Bit Adder Desgin
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Design: NAND Gate
The truth table, optimized functions, circuit design, and transistor-level layout for a two-input NAND gate 

are as follows:
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Design: XOR Gate
The truth table, optimized functions, circuit design, and transistor-level layout for a two-input XOR gate 

are as follows:
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Design: INV Gate
The truth table, optimized functions, circuit design, and transistor-level layout for an Inverter gate is as 

follows (note that this is done for both inputs A, and B):
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Design: Two-Bit-Full-Adder
Following the design and layout of transistors to construct a NAND gate, Inverter Gate, and an XOR gate, 

required to realize a one-bit-full-adder, a two-bit-full-adder may then be implemented by connecting two 

one-bit-full-adders together. This is done by taking the carr-out of the first adder and feeding it into the 

carry-in of the second adder, while at the same time feeding the compliments of the A and B inputs into 

the second adder. The design and truth table for the two-bit-full-adder are as follows: 
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Implementation & Simulation
The following figures show the logical simulation of the two-bit-full-adder through valvalo software to 

verify and validate the design implementation:
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L-Edit Results
Here is the resulting L-Edit layout of a one-bit-full-adder:
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Here is the resulting L-Edit layout of a two-bit-full-adder, after connecting two one-bit-full-adders 

together as laid out in the design steps above:
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DRC Verification
Here are the resulting DRC check verification messages and file:
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Conclusion
The homework was successfully verified and validated from both the software implementation in 

Valvado, and the hardware layout design in L-Edit. Overall, I learned a lot from this lab. It really 

challenged me to think carefully and plan ahead for the layout from start to finish. 


