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ABSTRACT 

Adders are fundamental unit in many computer systems. One of the most efficient adder architectures 

in terms of delay and area is the carry-skip adder. In this paper an area efficient 16-bit carry-skip 

adder to achieve high speed and low area were designed. CSA is a rapid adder that is used in data 

processing systems to execute quick arithmetic operations. As a result, a Modified Carry Skip Adder 

(MCSA) is developed using a single Ripple Carry Adder (RCA) and a Binary to Excess-1 Converter 

(BEC) instead of twin RCAs to save size while sacrificing speed. The design is coded in VHDL and 

its area and delay are analyzed using Xilinx ISE 14.7. The hardware simulation is done in Xilinx 

Spartan 3E FPGA. 
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1. Introduction 

Power consumption is significant factor in designing very large scale integrated (VLSI) circuit. 

Moreover with the explosive evolution of VLSI technology the demand and popularity of compact 

devices has driving designers to struggle for smaller silicon area. The fundamental electronic circuit 

used for addition is adder. Adders are important in digital system. Many adders are exist but the fast 

adding with Low area and Power still interesting. There are different types of adders such as Ripple 

carry adder (RCA),carry skip adder (CSKA), carry look ahead adder (CLA), carry save adder 

(CSLA), etc. among them RCA shows compact design but their computation time is high. It has 

lowest speed among all adder because it has huge propagation delay but occupy less area. Then, in 

CLA can derive fast result but it leads to increase in area, among these adders CSLA have small area 

but delay is increased due to ripple carry adder. In this paper an area efficient 16-bit carry-skip adder 

to achieve high speed and low area were designed. CSA is a rapid adder that is used in data processing 

systems to execute quick arithmetic operations. As a result, a Modified Carry Skip Adder (MCSA) is 

developed using a single Ripple Carry Adder (RCA) and a Binary to Excess-1 Converter (BEC) 

instead of twin RCAs to save size while sacrificing speed. 

To add an N-bit number, N number of adder circuits can be cascaded all together. There must be N 

complete adder circuits for an N-bit parallel adder. A ripple carry adder is a logic circuit in which the 

carry-out of each full adder is equal to the carry-in of the next full adder. Since each carry bit is 

rippled into the next full adder, it is called a ripple carry adder or parallel adder. In a ripple carry 

adder, the sum and carry out bits of each full adder stage are inacceptable until the stage's carry in 

happens. This is due to propagation delays inside the logic circuitry. 
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Fig 1. Ripple Carry Adder 

Carry skip adder is a fast adder used in digital as well as memory architectures. Individual ripple carry 

adder's Carry will be '0,' and '1'. The output sum and carry are recognised by the 2 to 1 multiplexers 

in this case. Carry can be used to represent the multiplexer's control signal (Cin) 

 
Fig 2.16-bit Carry Skip Adder 

Carry Skip adders are classified into two types: uniform and variable sized adders. A uniform sized 

adder is one that divides the bit length consistently. The linear Carry Skip adder is another name for 

it. Bit lengths in variable sized adders are normally unequally split. 

 
Fig 3. Carry Skip Adder using 10:5 Multiplexer 
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Fig 4. Simulation Result Of 16-bit Carry Skip Adder 

 

 

 
Fig 5. RTL Schematic of 16-bit Carry Skip Adder 
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2. Proposed system 

The proposed structure of Modified Carry Skip adder employs single RCA and 5 bit Binary to excess 

one converter instead of dual Ripple carry adder to decrease size and power consumption. The reason 

for the lesser space 5 bit binary to excess one converter has less logic gates than the ripple carry adder. 

As a result, there is a significant decrease in silicon area, and modified carry skip adder is constructed 

for a large number of bits. 

 

5 bit Binary to excess-1 converter 

 
Fig 5. 5-bit Binary to excess one converter 

 

Binary to Excess-1 Converter (BEC) is used in place of RCA with Cin=1 to lower the size and power 

consumption of traditional CSA. N+1 bit BEC is used to replace the N-bit RCA. The advantage of 

BEC is that it employs fewer logic gates than the N-bit full adder configuration. 

 
Fig 6. 16-bit Modified Carry Skip Adder 
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Fig 7. Simulation Result of 16-bit Modified Carry Skip Adder 

 
Fig 8. RTL Schematic of 16-bit Modified Carry Skip Adder 
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3. CONCLUSION 

With minimal size and power usage, an efficient modified Carry Skip adder for 8-bit, 16-bit, 32-bit, 

and 64-bit has been suggested utilising a single RCA with Cin=0 and BEC with Cin=1. Although 

MCSA's latency is somewhat enhanced, a design with reduced size and power consumption is 

developed. MCSA has a higher frequency than standard CSA. 
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