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Carry Lookahead Adder  

The carry-lookahead adder (CLA) computes group generate signals as well as 

 

group propagate signals to avoid waiting for a ripple to determine if the first group 

generates a carry.The dependency between  and   can be eliminated by 

expanding  

 

In expanded form,  

        ---- (1) 

Here          . For every bit, the carry and sum outputs are independent of the 

previous bits. The ripple ef  feat has thus been effectively eliminated 

and therefore the addition  time should be independent of number of bits. Fig.4.3 

(a) shows the carry-lookahead adder. 

 

 

Fig.4.5.1(a) Carry-lookahead adder 

[Source: Jan M. Rabaey ,Anantha Chandrakasan, Borivoje. Nikolic, ‖Digital Integrated 

Circuits:A Design perspective] 
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The possible circuit implementation of equation (1) is shown in Fig.4.3 (b) for 

N=4. The large fan-in of the circuit makes it slow for larger values of N. 

Implementing it with simpler gates requires multiple-logic levels. In both cases, 

the propagation delay increases. Furthermore, the fan-out of some signals tend to 

grow excessively, slowing down the adder more since the propagation delay of a 

gate is proportional to its load. Finally the area of implementation grows  

 

progressively with N. In general, a CLA using k groups of n bits each has a delay 

of, where tpg(n) is the delay of the AND-OR-AND-OR-…-AND-OR gate 

computing the valency-n generate signal. It requires the extra n-bit generate gate, 

so the simple CLA is not a good design choice. CLAs often use higher-valency 

cells to reduce the delay of the n-bit additions by computing the carries in parallel. 

Fig.4.3 (c) shows such a CLA in  which the 4-bit adders are built using 

Manchester carry chains or multiple static gates operating in parallel. 

 

 

Fig.4.5.2 (b) Improved CLA group PG network 

[Source: Jan M. Rabaey ,Anantha Chandrakasan, Borivoje. Nikolic, ‖Digital Integrated 

Circuits:A Design perspective] 
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