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ABSTRACT 
 

    We know that among all the adders, carry look-ahead 
adder (CLA) is the quick adder. In this paper we have 
implemented the CLA circuit for 32 bits. The carry 
look-ahead adder expands execution by diminishing the time 
it takes to perform addition operation on bits. By using full 
adder construction with ex- or multiplexer gates, it can be 
contrasted with the easier. In carry look-ahead adder, the 
carry bit of present full adder (FA) is always depends on its 
previous one carry. Sometimes, however, the present carry bit 
is decided on board the addition bit, and each bit information 
must delay until the preceding carry is calculated to start its 
execution. It measures one or more carry bits before 
performing the addition that decreases the delay time for 
larger bits. The results indicated through simulation shows 
that our proposed design has more advantages than 
conventional circuits design in terms of power consumption, 
speed and area.  
 
Key words: CLA, FA, Power. 
 
1. INTRODUCTION 
 

Adders are frequently used in electronics to add data to the 
processor in standard computers, and many algorithms like 
FIR, IIR are most commonly used in different electronic 
applications such as digital image and signal processing. As a 
VLSI programmer the main goal should be to optimize the 
chip area using efficient optimization techniques and then the 
next step is to improve processing speed so as to accomplish 
fast calculations. Addition is the widely used arithmetic 
process on CPUs, digital signal CPUs and in digital 
computers. The synthesis of all other arithmetic processes can 
be done using adders. The arithmetic logic unit is the central 
processing unit where all the mathematical operations and 
logical operations are performed. The binary adder structures 
thus become an exceptionally basic equipment unit with 
regards to the effective implementation of an arithmetic unit. 
In any computer arithmetic book, it looks like there are few 
different circuit structures with various execution qualities 
that are commonly used. 

 

 
 

In VLSI circuits, there is a lot of research going on to 
reduce power usage. There are 3 performance parameters to 
optimize the development of VLSI styles. They are area, 
speed and Power consumption.  In addition, 
various kinds of adders are discussed that includes carry skip 
adder (CSK), carry save adder (CSA), ripple carry adder 
(RCA), carry select adder and carry bypass adder.  
      Present, addition have several logic styles, like ripple 
adder, carry select adder etc. The Carry-sum of larger bits 
depends on the carry-out of smaller significant bits, resulting 
in a more propagation delay. 

Although a lot of research has been done on binary adder 
structures, studies are based on their high-performance 
analysis. Among a greater number of adders, we implemented 
VHDL code for Carry-look ahead 4-bit and 32-bit in this full 
adder is designed by using EX-OR gate and multiplexers. The 
adder structures can be classified into two essential classes in 
terms of delay time and power consumption. The first class 
consists of the full adder design with EX-OR and multiplexer. 
In the second class this full adder is instantiated in the 4-bit 
carry look a-head adder. From this we can optimize the power 
utilization and delay time. 

1.1 Final Stage 
 
Full Adder is an adding machine that adds three (3) inputs 

and gives the sum and carry of two (2) outputs. The three 
inputs are A, B and C (IN). The execution output is referred as 
S and C (OUT), which is referred to as sum and output carry. 
The full adder logic is designed to take together eight inputs 
in order to develop a byte-wide (8) adder and then cascade the 
bit information from one adding machine to the other. 
 

  
 

Figure 1: Full adder design 
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2.  RELATED WORK 
  

The output carry of each state full adder is given as input to 
the next state in parallel adders. Hence, these adders it is not 
possible to produce the sum and output carry of any state 
except a input carry is available for that particular state. So, 
for computation to occur, the circuit has to wait up to the carry 
bit is propagated to all the states. Forward, this reduces carry 
propagation delay of the circuit. 

 
 

Figure 2: 4-bit Adder 
 

Consider a four bit ripple carry adder circuit above. Here the 
sum S3 can be produced as soon as the inputs A3 and B3 are 
given. But carry C3 cannot be computed until the carry bit C2 
is applied where as C2 depends on C1. Therefore, to produce 
final steady-state results, carry must propagate through all the 
states. This increases the carry propagation delay. 

The adder’s propagation delay is calculated as “the 
propagation delay of each gate times the number of stages in 
the circuit”. In order to compute for more number of bits, 
more stages must be added, which makes the delay much 
worse. Hence, to solve this situation, Carry Look-ahead Adder 
was introduced. 
The carry propagated Pi is related to the carry propagation 
from Ci to Ci+1. It can be calculated from Pi = Ai ⊕ Bi. This 
adder's truth table can be derived from the modification of a 
full adder's truth table. 
 
Si and Ci+1 indicates sum and carry are given as below by 
using the terms Gi and Pi 

 
 

 
Therefore, the equations of  C1, C2, C3, and C4 carry bits can 
be written as 
 

. 
. 
 

 
                                              

       

Figure 3: Carry Look-ahead Adder circuit 

3. PROPOSED FULL ADDER 
 
Two EX-OR cells and a transmission gate multiplexer are 

used to construct a full adder. The sum is provided by two 
EX-OR gates and 2 ×1 Multiplexer (MUX) is used to produce 
carry output. 

 

 
     

Figure 4: Proposed Full Adder 
 

 3.1 Two input Multiplexer Design 
 
The two (2) input multiplexer is a hybrid circuit with two 

data inputs and produces the single output depending on the 
control or selection of input Logn (base2) selection lines for  n 
input lines, otherwise we can also define as for 2n input lines, 
require n selection lines.  

It is also called as "Parallel to serial converter, 
Data selector, universal logic circuit and multiple to one 
circuit" multiplexer. Multiplexers are primarily used to 
increment the amount of data that can be transmitted in a 
certain amount of time over  the network. 
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3.2 EX-OR Gate 
 
EX-OR gate is one of the logic gate which gives output as 

either logic HIGH (bit’0’) or LOW (bit’0’) this gate performs 
an exclusive OR. It shows the un similarity function, that 
means if the inputs are not alike the resultant output will be 
HIGH (or ON state) otherwise result will be LOW (or OFF 
state). The result of the XOR must be either ONE or ZERO 
but not both. 
 
4 PROPOSED CARRY LOOK A-HEAD ADDERS 
(CLA)  

 
To speed up addition required to determine the carry to the 

most significant bits soon. There are various schemes for 
finding out the carry; the worst-case situation is a depends on 
the number of bits log2 in the adder. The signals proposed 
must be quick because they are in order to pass through many 
gates, but they have more number of gates to predict the 
correct carry. The thing is to understand that the fast 
carry schemes is to memorize as changes of inputs effects the 
execution of hardware in parallel.  

Using the first abstraction level: generate and propagate 
fast carry systems decreases the complication of equations for 
the complexity of the hardware. CLA depends on in its 
implementation and level of abstraction. 
Equation for 1st step is:  
 

ci+1= (bi.ci) + (ai.ci) + (ai.bi) = (ai.bi) + (ai+bi).ci 
     

By using second stage of abstraction, first we consider that 
a single building block is a four bit adder with its CLA logic. 
So, if our connection fashion is like ripple carry for 16-bit 
adder, then that adder will give quicker response than its 
original which needs a lesser hardware. At higher level we 
must prefer this faster adder.  
    In ripple carry adder provides more delay, because it 
always depends on its previous state carry out value. So, in 
our circuit carry is not depend on its previous state carry value 
for the quicker response we provide generate and propagate 
values by using their operation we designed quick response 
adder. 
 
5. SIMULATION AND RESULTS 
 
     Using the Xilinx tool, the various bits of carry look a-head 
adder are simulated. It is to ensure the design circuits operate 
with the correctness of required specifications. The proposed 
model has been simulated for various bits using Xilinx and 
simulation results are to prove how various bits are simulated. 
Consequently, power utilization and carry propagation delay 
in a circuit are varied. 
 

 
                   

Figure 5: Existing Method of CLA for 4bit 
 

 
                 

Figure 6: Proposed Method of CLA for 4bit 
 

 
          Figure 7: Simulation waveform of CLA for 4bit 
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Figure 8: CLA schematic for 32bit 
 
 

\ 
            Figure 9: Simulation waveform of 32 -bit CLA 
 
 

Table 1: Tabular Column 
Method Existing Proposed 

No. of LUTs 5 4 

Power 3.14W 2.96W 

Path Delay 9.718ns 9.65ns 

4. CONCLUSION 
In this paper we proposed that CLA adder with full adder 
design based and compare the path delay and power. By 
implementing and comparing them with different parameters 
such as Area, Delay and then Area Delay Product, studied 
various bits of adders. On contrasting different performance 
metrics of adders for various lengths with Xilinx and Verilog 
as a synthesis tool, the carry look a-head adder has the less 
power consumption and area-delay product. 
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