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FIGURE 3.21.1 Binary Full-Adder 
 

Addend Augend Carry-
In 

Carry-
Out 

Sum 

𝑨𝑨 𝑩𝑩 𝑪𝑪𝒊𝒊 𝑪𝑪𝒐𝒐 𝑺𝑺 
0 0 0 0 0 
0 0 1 0 1 
0 1 0 0 1 
0 1 1 1 0 
1 0 0 0 1 
1 0 1 1 0 
1 1 0 1 0 
1 1 1 1 1 

FIGURE 3.21 (a) Truth Table for a Full-
Adder 
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𝑪𝑪𝒐𝒐 = 𝑨𝑨𝑨𝑨 + 𝑨𝑨𝑪𝑪𝒊𝒊 +𝑩𝑩𝑪𝑪𝒊𝒊 𝑺𝑺 = 𝑨𝑨′𝑩𝑩′𝑪𝑪𝒊𝒊  + 𝑨𝑨′𝑩𝑩𝑪𝑪𝒊𝒊′ + 𝑨𝑨𝑨𝑨𝑪𝑪𝒊𝒊 + 𝑨𝑨𝑨𝑨′𝑪𝑪𝒊𝒊′ 
𝑺𝑺 = 𝑨𝑨′𝑩𝑩′𝑪𝑪𝒊𝒊  + 𝑨𝑨𝑨𝑨𝑪𝑪𝒊𝒊 + 𝑨𝑨′𝑩𝑩𝑪𝑪𝒊𝒊′ + 𝑨𝑨𝑨𝑨′𝑪𝑪𝒊𝒊′ 
𝑺𝑺 = (𝑨𝑨′𝑩𝑩′ + 𝑨𝑨𝑨𝑨)𝑪𝑪𝒊𝒊 + (𝑨𝑨′𝑩𝑩 + 𝑨𝑨𝑨𝑨′)𝑪𝑪𝒊𝒊′ 

𝑺𝑺 = (𝑨𝑨⨁𝑩𝑩)𝑪𝑪𝒊𝒊 + (𝑨𝑨⨁𝑩𝑩)𝑪𝑪𝒊𝒊′ 
Let 𝒁𝒁 = 𝑨𝑨⨁𝑩𝑩 
𝑺𝑺 = 𝒁𝒁′𝑪𝑪𝒊𝒊 + 𝒁𝒁𝑪𝑪𝒊𝒊′ 
𝑺𝑺 = 𝒁𝒁⨁𝑪𝑪𝒊𝒊 

𝑺𝑺 = 𝑨𝑨⨁𝑩𝑩⨁𝑪𝑪𝒊𝒊 
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FIGURE 3.21.2 Binary Full-Adder Logic Diagram 
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𝐶𝐶𝑜𝑜 = 𝐴𝐴𝐴𝐴 + 𝐴𝐴𝐶𝐶𝑖𝑖 + 𝐵𝐵𝐶𝐶𝑖𝑖 
𝐶𝐶𝑜𝑜 = 𝐴𝐴𝐴𝐴 + (𝐴𝐴⨁𝐵𝐵)𝐶𝐶𝑖𝑖 
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FIGURE 3.21 (b) Logic Diagram for a Full Adder 
Constructed from two Half-Adders 

 


