
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 02, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 2183 

A Novel VLSI Architecture for Fast Carry Select Adder 
Raksha Chouksey

1 Neha Verma
2 

1
P.G Scholar 

2
Assistant Professor 

1,2
Trinity Institute of Technology & Research, Bhopal, India

Abstract— due to advancement of new technology in the 

field of VLSI and embedded system, There is an increasing 

demand of high speed and low power consumption 

processor. Speed of processor greatly depends on its 

multiplier as well as adder performance. Due to which high 

speed adder architecture designs have been developed to 

increase the efficiency of the adder. in this paper, we 

introduce an architecture that performs high speed addition. 

We designed modified binary to excess-1 converter (BEC) 

to reduce the delay of carry select adder. Here we have 

designed and compared all the three carry select adder using 

Xilinx 6.2i spartan 3A device family. 
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I. INTRODUCTION 

In the era of VLSI system, design of high speed, area and 

power efficient architecture of logic systems are one of the 

most fundamental areas of research. Adders are the 

important components in microprocessors and digital signal 

processing. Design of accurate and high performance adder 

is an important requirement in modern data processing 

system. Addition usually impacts widely the overall 

performance of digital systems and a crucial arithmetic 

function [1]. 
Adders are most widely used in electronic 

applications. Applications where these are used are 

multipliers, DSP to execute various algorithms like FFT, 

FIR and IIR. Wherever concept of multiplication comes 

adders come in to the picture. As we know millions of 

instructions per second are performed in microprocessors. 

So, speed of operation is the most important constraint to be 

considered while designing of any digital circuits. In 

addition to that, area is also an essential factor which is to be 

taken into consideration while the design of fast adder. 

In digital adders, speed of addition is limited by the time 

required for a carry to propagate through the adder [2]. In 

conventional adder the sum for each bit position is generated 

sequentially only after the previous bit position has been 

summed and carry propagated into the next position [1]. 

Improved adders generate carries simultaneously. These 

adders employ the principle that the carry from each bit 

position may be generated independently. 

II. BINARY TO EXCESS-1 CONVERTER (BEC) 

 
Fig. 1: basic structure of 4-b BEC 

Binary to excess-1 converter (BEC) is used to reduce the 

area and power consumption of Carry Select Adder. 

Figure:1 shows the basic structure of 4-b BEC [3].. 

The Boolean expressions of the 4-b BEC is as 

 X0 = not (B0) 

 X1 = (B0 xor B1) 

 X2 = B2 xor (B1 and B0) 

 X3 = B3 xor (B2 and B1 and B0) 

The main idea of Binary to excess-1 converter is 

BEC is used instead of the RCA (ripple carry adder) with 

Cin =1 in order to reduce the area and power consumption 

of the 16-B CSA. 

Binary[2:0] Excess- 1[2:0] 

0000 

0001 

0010 

| 

| 

| 

1111 

0001 

0010 

0011 

| 

| 

| 

0000 

Table 1: Function Table of 4-bit BEC 

III. REGULAR 16-BIT CARRY SELECT ADDER USING RCA 

Fig. 2: Block Diagram of 16-bit Regular 16-bit CSA using RCA 
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A 16-bit carry select adder can be developed in two different 

sizes namely uniform block size and variable block size. 

Similarly a 32, 64 and 128-bit can also be developed in two 

modes of different block sizes [1]. Ripple-carry adders are 

the simplest and most compact full adders, but their 

performance is limited by a carry that must propagate from 

the least-significant bit to the most-significant bit. The speed 

of a carry-select adder can be improved up to 40% to 90%, 

by performing the additions in parallel, and reducing the 

maximum carry delay[8]. 

Figure 2 shows the Regular structure of 16-bit 

CSA. It includes many ripple carry adders of variable sizes 

which are divided into groups. Group 1 contains 2-bit RCA 

which contains only one ripple carry adder which adds the 

input bits and the input carry and results to sum [1:0] and 

the carry out. The carry out of the Group 1 which acts as the 

selection input to mux which is in group 1, selects the result 

from the corresponding RCA (Cin=0) or RCA (Cin=1). That 

is, as shown in the figure 2, if the carry-in is 0, the sum and 

carry-out of the upper RCA is selected, and if the carry-in is 

1, the sum and carry-out of the lower RCA is selected. The 

regular 32-bit, 64-bit, 128-bit CSLA were implemented by 

calling the regular 16-bit CSA and all multiplexers. 

IV. 16-BIT CARRY SELECT ADDER USING RCA AND 

BEC 

The Binary to excess one Converter (BEC) replaces the 

ripple carry adder with Cin=1, in order to reduce the area 

and power consumption of the regular CSA. The 

modified16-bit CSA using BEC is shown in Figure 3. The 

structure is again divided into five groups with different bit 

size RCA and BEC. One input to the mux goes from the 

RCA with Cin=0 and other input from the BEC[1].. 

Comparing the group 2 of both regular and modified CSA, it 

is clear that BEC structure reduces the area and power. 

Fig. 3: Block Diagram of 16-bit Regular 16-bit CSA using RCA and BEC

V. PROPOSED CARRY SELECT ADDER 

In our  proposed wok, an area-efficient and reduced delay 

CSA using modified binary to excess-I converter(BEC)  is  

designed  in  order  to  enhance   the  overall system 

performance in terms of delay  and area as compare to other 

existing  architectures. Half adder is  used  to  generate  the   

partial  sum  for  cin=0  and modified binary to excess-I 

converter  is  used  for computing partial sum for cin=1. The 

proposed 16-bit CSA using modified BEC is shown in 

Figure 4. 

The structure is divided again into five groups with 

different bit size RCA and modified BEC. In our proposed 

work we replaced all the RCA block from 2
nd

 group with 

modified BEC. So from block diagram itself it is clear that it 

is less area consuming design. Group 1 contains 2-bit RCA 

which contains one ripple carry adder which adds the input 

bits and the input carry and results to sum [1:0] and the 

carry out. The carry out of the Group 1 will acts as the 

selection input to the next block. In group 2 modified BEC 

will give output for carry input Cin=0 and for Cin=1 and the 

correct output is selected with the help of multiplexer. 

Similarly a 32, 64 and 128-bit can also be developed by 

calling the function. 

       

Fig. 4: Block Diagram of Proposed 16-bit CSA 
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VI. INTERNAL ARCHITECTURE OF GROUP 2 OF MODIFIED BEC 

 
Fig. 4.1: Group 2 of modified BEC 

The group 2 of the modified BEC is shown in Figure 4.1. 

This modified BEC circuit will provide output for either the 

carry input  Cin=0 or Cin=1. For Cin=0 the output is 

selected with the help of half adder. For this purpose we 

have define one intermediate signal Su1 and the sum output 

is taken at Su1 and carry at C2. For Cin=1 the whole 

circuitry will provide the sum and carry output. In the same 

way we can design all other groups. 

VII. SIMULATION RESULT 

All the designing and experiment regarding algorithm that 

we have mentioned in this paper is being developed on 

Xilinx 6.2i spartan 3A device family. Xilinx 6.2i has couple 

of the striking features such as low memory requirement, 

fast debugging, and low cost. The latest release of ISE
TM 

(Integrated Software Environment) design tool provides the 

low memory requirement approximate 27 percentage low. 

ISE 6.2i that provides advanced tools like smart compile 

technology with better usage of their computing hardware 

provides faster timing closure and higher quality of results 

for a better time to designing solution. 

All the designing and experiment regarding 

algorithms have been captured by VHDL and the 

functionality is verified by RTL and gate level simulation. 

In order to perform a comparison, various popular adder – 

regular 16-bit CSA using RCA, 16-bit CSA using RCA and 

BEC, proposed carry select adder implemented on a Xilinx 

6.2i and from the table it is clear that our proposed design 

carry select adder has reduced delay in great extent. 

 

Word 

Size 
Adder 

Multipath Combination 

Path Delay (ns) 

(Spartan 3A) 

16-bit   

CSA 

Regular CSA (dual 

RCA) 
21.298 

Regular CSA 

(RCA with BEC) 
18.786 

Proposed CSA 

(with Modified  

BEC) 

17.826 

32-bit    

CSA 

Regular CSA (dual 

RCA) 
35.932 

Regular CSA 

(RCA with BEC) 
30.428 

Proposed CSA 

(with Modified  

BEC) 

28.508 

 

64-bit   

CSA 

Regular CSA (dual 

RCA) 
64.660 

Regular CSA 

(RCA with BEC) 
53.712 

Proposed CSA 

(with Modified  

BEC) 

49.872 

Table 2: Comparisons Result for different Word Size CSA 

VIII. CONCLUSION AND FUTURE WORK 

A very simple technique is used to reduce the delay and area 

of carry select adder. Two copies of the carry evaluation 

blocks are used in regular carry select adder, one for carry 

block input zero and other one with block carry input one. 

The regular carry select adder has a disadvantage of 

consuming more chip area. The modified carry select adder 

using RCA and BEC has a improved delay when compare to 

the regular carry select adder. In this paper, we have 

suggested simple approach that reduces both delay and area 

as compare to the regular carry select adder and modified 

carry select adder using RCA and BEC. All the adders are 

implemented on Spartan3A device family and the 

performance is compared and the proposed structure proves 

to be easier solution for improving the speed of the 

operation. Our proposed design can be used in different 

applications. We can also use the design and implementation 

on filter for different Signal Processing units. This algorithm 

also used in where large no of multiplications are required. 

It would be interesting to test our proposed design for 128-

bit and also for higher bit. 
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