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Basic Carry-Ripple Adder (CRA) 
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About Carries 

 At position i of the addition, consider the 

relation between ci+1 and ci. There are 

three mutually exclusive cases. Each of 

those cases rely on xi and yi only, and 

hence, can be performed in parallel (for all 

i) 
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Carry-Out Cases 
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Carry Chains 
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Generalization to Group of Bits 
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Generalization (Cont’d) 
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Example 

 Obtain bit #13 of the sum of the 

following 16-bit operands (cin = 0) 



x = 0110|0010|1100|0011 

y = 1011|1101|0001|1110 

p(12,12) = 1, p(11,8) = 1, k(7,4) = 1, g(3,0) =1 

p(12,8) = 1, k(7,0) = k(7,4) + p(7,4)k(3,0) =1 

k(12,0) = 1  

c13 = g(12,0) + p(12,0)cin = 0  

s13 = x13    y13    c13 = 0  
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Fast Two-Operand Addition 

 Conventional Number System (Carry Propagate Adders 
– CPA) 
 Switched Carry-Ripple Adder 

 Carry-Skip Adder 

 Carry Lookahead Adder 

 Prefix Adder 

 Carry-Select Adder and Conditional-Sum Adder 

 Variable-Time Adder 

 Redundant Number System (Totally Parallel Adders – 
TPA); Adders with limited carry propagation 
 Carry-Save Adder 

 Signed Digit Adder 
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Switched Carry-Ripple 

(Manchester) Adder 

These maybe 

special transistors 
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Conditional Adder 
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Carry-Select Adder 
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Conditional-Sum Adder 
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Numerical Example 
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Example: 16-bit Conditional- 

Sum Adder (m = 4) 
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Example 

 Conditional-sum for 

eight bits with m = 2 
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