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Abstract  

A large number of adders have been proposed, but adding fast 

adder using low area and power is still challenging.  In 2001 a 

new 32-bit asynchronous adder has been introduced (32-bit 

ESTC adder)[1], which used the estimation theory to improve 

the speed of addition time. This paper presents a design and 

implementation of the necessary control circuit for 32-bit 

ESTC adder and compares it's performance and area with 

other previous adder designs. It has been seen through analysis 

of the design and operation with previous work that the 

Estimated Carry Adder provides a compromise between high 

speed, high area cost adders (carry lookahead adder) and slow, 

low area adders (carry ripple adder). Comparison with well-

known conventional adders demonstrates that 32-bit ESTC 

adder dramatically achieve speeds and/or area advantages over 

previously adder circuits.    
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Introduction  

Adders are of fundamental importance devices of digital systems, 

and the performance of any digital systems or processors is very 

influenced by the speed of their adders. The time required to 

perform an addition (computation time) in an adder is the time 

required for propagating the carries (carry propagation time) in 

addition stages, plus one more delay to compute the sum (S) bits. 

The computation time of an adder is sensitive to the size of the 

numbers to be added. The larger the number of bits in an operand, 

the slower the addition process becomes.  

Therefore, to increase the speed of a digital systems, the main focus 

of research into adder structures is mainly concerned with 

optimising the speed of processing whilst minimising the hardware 

space required by the adder.  

Many fast adders for high speed have been introduced last few 

years [2, 3, 4, 5]. However, always high-speed adders are necessary 

for high performance in digital applications. Thus, research into 

improving the performance of digital adders is an important field. 

One of these fast adders A 32-bit Estimated carry adder (ESTC) 

was  first  introduced  in [1],  and it  has  been  shown  that  by 

using a single probabilistic  carry prediction  a 32-bit  adder  can be 
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