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Three new variables are defined G, P D
Generate (G)
Propagate(P)
Delete(D)

G=1 ensures that a carry bit will be generated independent of Ci
D=1 ensures that a carry bit will be deleted independent of  Ci

P=1 ensures that an incoming carry will be propagated to Co
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28 transistors are required for this implementation
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Propagation delay of ripple carry adder is linearly 
proportional to N.
So when designing a full adder for a fast ripple carry 
adder optimize tcarry and tsum
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N – No. of bits(16)
M- No. of bits in each bypass stage (4)
The worst case delay path is shaded in gray



tcarry=the propagation delay through a single  
bit. The worst case carry-propagation 
delay through a single stage of M bits is 
approximately M times larger

tsetup= the fixed overhead time to create the 
generate and propagate signals

tbypass=the propagation delay through the 
bypass multiplexer of a single stage

tsum=the time to generate the sum of the 
final stage
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tadd=tsetup+Mtcarry+(N/M)tmux+tsum

Problem:
Determine the delay of a 16-bit linear carry 
select adder by using unit delays for all cells
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M – No. of bits in first stage
N – Total number of bits



Multiplication of two 4-bit words
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