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Abstract 

In this paper, MCC carry chain with 8-bit carry chain proposed by Costas Efstathiou and the adder circuits were 
designed using 32nm CMOS technology with a supply voltage of 0.9v and the effect of temperature on the circuit 

performance is also analyzed in this work. For 4-bit, the input required are 0a to 3a and 0b  to 3b  along with initial 

carry inc  with the sum output signals as 0s to 3s and the carry outputs are 0c  to 3c . The new high speed MCC 

requires inputs 0a to 7a , 0b  to 7b , inc , clock and the corresponding outputs are 0c to 7c  and are implemented by 

using HSPICE. 
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I. Introduction 

The most frequently used arithmetic operation is addition and also the speed-limiting element to make VLSI 
processors faster. As the demand for higher performance and working processors increases, there is an improvement 
achieved with higher performance and working of arithmetic units and to increment their functionality.  The carry 
select-adders, (CLA) adders, carry-skip adders, carry look -ahead conditional sum adders, and combinations of these 
structures [1]–[4] are included in high-speed adder architectures. High-speed adders are based on the CLA principle 
remains dominant, by calculating each stage in parallel the carry delay can be improved. The first introduced CLA 
algorithm was in [5], and many other variants have been developed. The Manchester carry chain (MCC) is the most 
commonly used domino architecture is the CLA adder with regular, fast, and simple structure adequate for 
implementation in VLSI [6], [7] is the Manchester carry chain (MCC) which is the most common dynamic(domino) 
CLA adder architecture. The aim is to reduce the area and to reduce the power. 
 
 
A. Full Adder 

A full adder is constructed with initial carry, a  and b  as input and generates output as sum and carry. For a 4-bit 

full adder, four full adder blocks is used with separate inputs and outputs. These full adder blocks are connected in 
serial manner and the carry out of first full adder is given as the input of second full adder, likewise the full adders 
are connected. The fig.1 shows the block diagram of 4-bit full adders. 

 

 

Fig.1.Block diagram of 4-bit full adders (wikepedia). 

 

B.  Carry look-ahead  Adder 

 A fast adder or carry –look-ahead adder is a type of adder used in digital logic. The speed of carry-look-ahead adder 
is improved by decreasing the amount of time required to determine carry bits. It can be intransitive with the simpler 
one, usually it can be slower, ripple carry adder for which the carry bit is calculated alongside the sum bit, and each 
bit must wait until for the previous carry has been calculated to start calculating its own result and carry bits (like 
ripple carry adder). As same as to that of the carry look ahead adder, it should calculates one or more carry bits 
before the sum, thus it decreases the wait time to calculate the result of the larger value bits. Fig.2 shows the 
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