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Abstract-The design of area-efficient logic systems is an essential component and one of the most active areas of study in the 

field of VLSI Design. The most fundamental mathematical operation is addition. An area-efficient Carry Skip adder is 

suggested in this Project. CSA is a rapid adder that is used in data processing systems to execute quick arithmetic operations. 

Second, the Carry Skip adder's construction allows for the reduction of space and power usage. Third, there is potential to 

lower the area by using an add-on plan. 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. 
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I. INTRODUCTION 
 
Addition is an essential aspect of computer arithmetic. It's 

widely employed in a variety of real-time digital signal 

processing benchmarks, ranging from application-specific 

CSP to general-purpose processors. The time required to 

propagate a carry through a digital adder limits the speed 

of addition. Ripple Carry Adder (RCA), Carry Look- 

Ahead Adder (CLA), Carry Skip Adder (CSA), and other 

sophisticated adders are examples. 

 

The half adder is used to add two digits alone. To address 

this issue, the complete adder was created. To add three 1-

bit binary values A, B, and C, the complete adder is 
utilised. The complete adder contains three input states, 

sum and carry, and two output states. 

 

To add an N-bit number, several complete adder circuits 

can be cascaded in simultaneously. 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 following 

most important full adder. Because each carry bit is 

rippled into the next step, it is called a ripple carry adder. 

In a ripple carry adder, the sum and carry out bits of each 
half adder stage are invalid until the stage's carry in 

happens. This is due to propagation delays inside the logic 

circuitry.  

 

The propagation delay is the amount of time that passes 

between the application of an input and the occurrence of 

the matching output. Consider a NOT gate. If the input is 

"0," the output is "1," and vice versa. The propagation 

delay here is the time it takes for the NOT gate's output to 

become "0" after logic "1" is applied to the NOT gate's 

input. Similarly, the carry propagation delay is the amount 

of time that passes between the application of the carry in 

signal and the appearance of the carry out (Cout) signal. A 

4-bit ripple carry adder circuit schematic is given below. 

 
Fig 1. Ripple Carry adder 

 

Carryskip adder is a fast adder used in digital 

communication and memory architectures. One ripple 

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

multiplexers in this case. Carry can be used to represent 

the multiplexer's control signal (Cin). 

 

 
Fig 2. 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 evenly. The linear Carry Skip 
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adder is another name for it. Bit lengths in variable sized 

adders are typically unequally split.  
It is also known as the SQRT Carry Skip adder (CSLA). 

Typically, the CSLA is constructed with two Ripple Carry 

Adders with carry values of '1' and '0'. Instead of having 

dual ripple carry, we have a single ripple carry adder with 

a binary to excess one converter attached instead of RCA 

with Carry '1'. 

 

II. PROBLEM STATEMENT 
 

Ripple Carry Adder is made up of a series of cascaded 

single-bit full adders. The circuit is basic and takes up 

little space, but the computing performance is poor. Carry 

Look-Ahead Adder yields faster results but increases area. 

N bit adder is separated into M sections in Carry Skip 

adder. Each adder component is made up of two ripple 

carry adders with Cin=0 and Cin=1 each.  

 

Using a multiplexer, we may pick the output result based 
on the logic state of the input carry. As a result, CSA can 

calculate more quickly since the current adder stage does 

not have to wait for the preceding stage's carry-out signal. 

Carry propagation latency can be minimised in CSA when 

compared to RCA. As a result, the Carry Skip adder is 

employed because it is quicker than other adders and 

provides additional opportunities to minimise space and 

power consumption. In this PROJECT, a Modified Carry 

Skip adder with single RCA and BEC instead of dual RCA 

is presented to save space. 

 

III. RELATED WORKS 
 

B. Ram Kumar, et.al., discussed about discussed the 

Multiply and Accumulate unit (MAC), which is the core 

of any digital signal processor. It is necessary to raise the 

speed of the MAC in order to improve system 

performance. Different multiplier and adder combinations 

are utilised in VLSI systems to minimise dynamic power 
consumption and chip space while simultaneously 

improving overall MAC performance. This study presents 

the Low Power suggested Square Root Carry Select Adder 

(SQRT CSLA) by proposing half adders instead of full 

adders. The planned SQRT CSLA is intended to minimise 

both space and dynamic power consumption.  

 

Further Group2, Group3, Group4, and Group5 SQRT 

CSLA structures are built with only half adders. The 

proposed SQRT CSLA and the standard SQRT Carry Skip 

adder (CSLA) are compared in terms of area and power. 
As a result, the suggested SQRT CSLA is put into the 

Wallace multiplier for addition following the partial 

product production step. It is demonstrated that the 

Wallace multiplier with suggested SQRT CSLA consumes 

less power and takes up less space than the Wallace 

multiplier with standard SQRT CSLA. 

 

Garish Kumar Wadhwa, et.al., addressed how the 

design of low power and area-efficient logic systems is an 
intrinsic aspect of and one of the most active areas of 

study in the field of VLSI design. The most fundamental 

mathematical operation is addition. A low power, area-

efficient Carry Skip adder is presented in this study. CSA 

is a fast adder that is used in data processing systems to 

execute quick arithmetic operations. Second, the Carry 

Skip adder's construction allows for the reduction of space 

and power usage. Third, there is potential to lower the area 

by using an add-on plan. 

 

Power dissipation, after speed, is one of the most 

significant design objectives in integrated circuits, 
according to Behnam Amelifard et al. Because adders are 

the most commonly utilised components in such circuits, 

the design of an efficient adder is of great interest to 

researchers. This article examines the performance of 

several Fast Adders.  

 

The comparison is based on three performance parameters: 

area, speed, and power consumption. We propose a 

modified carry select adder that was designed in phases. 

The results of redesigned Carry Skip adders are superior in 

terms of area and power consumption. 
 

1. Delay and Area Calculation for Basic Adder Blocks:  

XOR gate implementation using AND, OR, and 

INVERTER (AOI). The actions of the gates between the 

dotted lines are carried out in parallel. The numerical 

representation represents the delays caused by the gates. 

The area and delay technique assumes that all gates are 

built of AND, OR, and INVERTER, each with an area of 

one unit and a delay of one unit. 

 

 
Fig 3. Basic diagram 

 
Table 1. Comparison of Area and Delay 

 
 

The number of gates in a logic block's longest path that 

contribute to the maximum delay is then totalled together. 

The total number of AOI gates required for each logic 
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block is used to calculate the area. CSA blocks of 2:1 

MUX, half adder (HA), and full adder (FA) are evaluated 
using this method. 

 

IV. EXISTING SYSTEM 

 
The CSA is a fast adder that is utilised in various data-

processing processors to accomplish arithmetic tasks. It is 

also used in computing systems to reduce carry 

propagation time by creating many carries and then 

picking one to create the total. 

 

The CSA is made up of a number of blocks in which RCA 

chains run in parallel. CSA operates on the following 

principle: two additions are conducted in parallel; blocks 

are assessed conditionally with carry values 0 and 1. 
RCAs are utilised for other purposes. As a result, CSA 

employs two RCA structures. When the carry-in values are 

allocated to the blocks, the final value is utilised to select 

one of the two blocks' sum bits. Carry-out values can be 

assessed at this stage, which selects the sum bits and carry 

out of the following block. 

 

Every complete adder in RCA must wait for the incoming 

carry before generating the departing carry. However, 

CSA discovered a technique to avoid this linear 

dependency by predicting both potential values of carry, 
namely 0 and 1, and evaluating the outcome in advance. 

Once the true value of carry has been determined, the 

result may be simply picked using the multiplexer step. 

64-bit conventional CSA with two RCAs in each block, 

one for Cin=0 and the other for Cin=1. However, because 

to the dual RCA construction, the typical CSA still takes 

up a lot of space. 

 

 
Fig 4.64-Carry skip adder. 

 

V. PROPOSED SYSTEM 

 
The proposed structure of Modified Carry Skip 

adder employs single RCA and BEC instead of dual RCA 

to decrease size and power consumption while incurring 

just a little aped penalty. The reason for the smaller space 

is that the BEC has fewer logic gates than the RCA. As a 

result, there is a significant decrease in silicon area, and 

MCSA is built for a large number of bits. 

N+1 bit BEC is used to replace N-bit RCA. As a result, 

MCSA is built with 4-bit RCA for each block and a 5-bit 
BEC. 

 
Fig 5. 64-bit Modified Carry Skip adder. 

  

MCSA's area and power usage are therefore minimised. 

Thus, in typical CSA, dual RCAs are substituted by a 
single RCA with Cin=0 and a BEC with Cin=1. MCSA 

architectures are available in 8-bit, 16-bit, 32-bit, and 64-

bit versions. The findings are then compared to standard 

CSA results in terms of area, latency, and power. 

  

VI. BINARY TO EXCESS-1 CONVERTER 
 

Binary to Excess-1 Converter (BEC) is utilised 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 key benefit of BEC is that it employs fewer 

logic gates than the N-bit full adder configuration. 

 

 
Fig 6. Binary to excess converter 

 

A BEC circuit is used to add one to the input numbers. As 

illustrated in Figure, addition may be conducted using 
BEC in conjunction with a multiplexer, with one input of 

the 8:4 MUX receiving input (B3, B2, B1, and B0) and 

another input of the MUX receiving BEC output. As a 

result, BEC may be utilised to lower the space and power 

consumption of traditional CSA. When MCSA is built for 

a large number of bits employing BEC logic, there is a 

significant saving in silicon area. 
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Table 2. Truth table of 4-bit binary to excess-1 converter. 
 

 

 
Fig 7. 4-bit Binary to Excess-1 logic with 8:4 multiplexer. 

 

VII. RESULT AND DISCUSSION 
 

Xilinx 14.7 was used to synthesise the design. The 

proposed MCSA's performance is evaluated and compared 

to that of standard CSA. Total power and dynamic power 

are used to calculate power consumption. The number of 

gates represents the area of design, and the speed of the 

adder is measured by computing the design delay.  

 

The table compares the area, latency, and power 

consumption of CSA and MCSA for 8-bit, 16-bit, 32-bit, 

and 64-bit. The results reveal that MCSA's area usage is 

lowered with a minor speed disadvantage. In terms of area 
consumption, MCSA outperforms traditional Carry Skip 

adders. The graphical depiction of CSA and MCSA area 

usage is displayed. 

 

Table shows the area usage summary for 8-bit, 16-bit, 32-

bit, and 64-bit CSA and MCSA. According to the 

research, MCSA takes up less space than traditional CSA. 

Figure depicts a graphical depiction of area use. MCSA 

has fewer slices and four I/P LUTs than regular CSA. The 

comparison findings demonstrate that MCSA outperforms 

CSA in terms of area and power while incurring a little 
speed cost. 

 

Table 3.Comparison of frequency, area, power and delay 
of CSA and MCSA 

 

 
 

Table 4.Area utilisation summary of adders

 
 

 
 

Fig 8. RTL Schematic. 
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Fig 9. Technology Schematic. 

 

 
Fig 10. Simulation. 

 

 
Fig 11. Area. 

 

VIII. 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.  

This research provides a technique for traditional CSA that 

minimises space and power usage. As a result, the 
proposed MCSA outperforms standard CSA and is 

employed in a variety of applications such as data 

pathways in microprocessors, processing units such as 

Arithmetic Logic Units, digital signal processing, and 

other applications. 
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