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ABSTRACT 

In this project, a novel scheme is presented to obtain fixed width AT design using truncated 

input. Conventionally, fixed-width adder-tree (AT) design is obtained from the full-width AT 

design by employing direct or post-truncation. In direct-truncation, one lower order bit of each 

adder output of full-width AT is post-truncated, and in case of post-truncation, “p” lower order- 

bits of final-stage adder output are truncated. The proposed fixed-width AT design for input- 

vector sizes 8 offers (37%; 23%; 22%) and (51%; 30%; 27%) area saving for word-length sizes 

(8; 12; 16), respectively, and calculates the output almost with the same accuracy as the post- 

truncated fixed-width AT which has the highest accuracy among the existing fixed-width AT 

INTRODUCTION  

Introduction to Ripple Carry Adder and Adder Tree 

The need for fast and efficient addition of binary numbers is a critical requirement in many 

digital systems. In modern high-speed digital systems, the use of multiple binary numbers in 

parallel is becoming increasingly common. This has led to the development of various 

techniques for performing the addition of multiple binary numbers in parallel, including the use 

of adder trees. 

An adder tree is a circuit that performs the addition of multiple binary numbers in parallel. It 

consists of a series of full adders arranged in a tree-like structure, with each level of the tree 

performing the addition of a subset of the input numbers. This approach allows for fast and 

efficient addition of multiple binary numbers, with the carry generated by each level of the tree 

being propagated to the next level until it reaches the top level, where the final sum is obtained. 

One type of adder tree that is commonly used is the ripple carry based adder tree. This type of 

adder tree combines the concept of a ripple carry adder with the efficiency of an adder tree to 

provide a fast and efficient way to add multiple binary numbers. 
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LITERATURE SURVEY 

1."Survey of Adder Architectures for Fixed-Width Integer Addition" by Chien-Mo Li et 

al. (2015): This paper provides a comprehensive survey of the state-of-the-art fixed- 

width adder architectures for integer addition. It covers both parallel and serial adders and 

discusses their advantages and disadvantages in terms of performance, power consumption, 

and area. 

2. "Efficient Design Techniques for Fixed-Width Adder Trees" by Alok Kumar et al. 

(2017): This paper presents a survey of the various design techniques used for fixed-width 

adder trees. It covers carry look-ahead adders, carry select adders, carry skip adders, and 

other related designs. The authors also discuss the impact of technology scaling on the 

performance and power consumption of adder trees. 

3."A Survey of Low-Power Adder Design Techniques" by Rupali Shukla et al. (2019): This 

paper provides a survey of low-power adder design techniques, with a focus on fixed- width 

adder trees. It covers various techniques such as gate sizing, transistor sizing, and clock gating. 

The authors also discuss the trade-offs between power consumption, area, and 

performance for each technique. 

4. "A Survey of High-Performance Adder Designs" by Yong-Bin Kim et al. (2020): This 

paper presents a survey of high-performance adder designs, including fixed-width adder trees. 

It covers various techniques such as carry-save adders, pipelined adders, and hybrid adders. 

The authors also discuss the impact of process variation on the performance 

and reliability of adder designs 

PROPOSED SYSTEM 

The proposed system introduces an efficient design for a fixed-width adder tree, aiming to 

address the limitations of the existing full-width adder tree architecture. The key innovation lies 

in optimizing the adder tree structure to achieve improved performance and versatility, 

particularly in applications with specific fixed-width requirements. Unlike the existing system, 

which processes input operands of full width in each adder stage, the proposed system focuses 

on designing adder stages tailored to handle fixed-width inputs. 

By customizing the adder stages to match the required operand size, the proposed system 

reduces unnecessary overhead and improves overall efficiency. Additionally, the proposed 

system incorporates techniques to enhance scalability and adaptability. It allows for easy 

expansion or contraction of the adder tree structure to accommodate varying fixed-width 
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requirements, ensuring optimal performance across a range of applications. Furthermore, the 

efficient design of the fixed-width adder tree in the proposed system helps minimize power 

consumption and area utilization, making it suitable for low-power and resource- constrained 

environments. In summary, the proposed system offers a more optimized and adaptable solution 

for fixed-width addition operations compared to the existing full-width adder tree architecture. 

By leveraging tailored adder stages and scalable design principles, it provides enhanced 

performance, flexibility, and efficiency in digital arithmetic circuits. 

 

                                   Figure.1  Proposed Truncated Fixed-width Adder-Tree: 

 

SIMULATION, SYNTHESIS RESULTS  

                                              Figure.2 Direct truncated adder tree (8x8) 
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                                               Figure.2 Post truncated adder tree(8x12) 

 

 

                                              Figure.3 ITFX adder tree(8x16) 

 

 

Figure.4 Schematic diagram of direct truncated adder tree 
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                                  Figure.5 Schematic diagram of PT Area Report ITFX 

 

 

 

                                         

 

                                  Figure.6 Schematic diagram of ITFX Error Analysis 

 

 

ADVANTAGES 

 

Faster processing: An efficient adder-tree design can process large amounts of data much 

faster than a less efficient design, as it reduces the number of stages required to complete the 

addition. 
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Reduced area: An efficient adder-tree design requires fewer logic elements and interconnects 

than a less efficient design, resulting in a smaller and more compact circuit that saves on space. 

Lower power consumption: An efficient adder-tree design typically requires less switching 

activity, resulting in lower power consumption. 

Improved timing performance: An efficient adder-tree design can achieve better timing 

performance, reducing the risk of timing violations and improving the overall performance of 

the circuit. 

Better accuracy: An efficient adder-tree design can reduce the likelihood of errors due to 

rounding or truncation, resulting in more accurate results. 

 

APPLICATIONS 

 

Fast Fourier Transform (FFT): An FFT is a common algorithm used in signal processing 

and can benefit from an efficient adder-tree design to reduce processing time. 

Digital filters: Digital filters are used in various applications, including audio and image 

processing, and require efficient adder-tree designs to perform calculations quickly. 

Image and video compression: Compression algorithms such as JPEG and MPEG use adder-

trees extensively and benefit from efficient designs to reduce processing time and improve 

compression ratios. 

Cryptography: Encryption and decryption algorithms require significant arithmetic 

operations, which can benefit from an efficient adder-tree design to speed up processing time 

and reduce power consumption. 

High-speed computing: High-performance computing applications such as scientific 

simulations and modelling require fast and efficient arithmetic operations, making an efficient 

adder-tree design a desirable choice. 

 

CONCLUSION 

 

In this project, a novel scheme is presented to obtain fixed width AT design using truncated 

input. A probabilistic approach is presented to compensate the truncation error. Based on the 

proposed scheme, two separate fixed-width AT designs are derived. Both the proposed designs 

offer a substantial amount of area and CPD saving over the existing fixed-width AT designs. 
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For vectorizes 8 and 16, the proposed ITFX-AT offers ADP saving for word-length sizes (8; 

12; 16), respectively, and calculates the output almost with the same accuracy as the post-

truncated fixed- width AT which has the highest accuracy among the existing fixed-width AT. 

 

FUTURE SCOPE 

Future application of fixed width adder trees can be implementation of the Fast Fourier 

Transform (FFT), which is a widely used algorithm for computing the Discrete Fourier 

Transform (DFT) of a sequence of complex numbers. 

The FFT algorithm involves performing a large number of additions and multiplications on the 

input sequence, which can be efficiently implemented using fixed width adder trees. The input 

sequence is typically divided into smaller sub-sequences, which are processed recursively 

using a butterfly structure. 

The butterfly structure involves performing two additions and two multiplications on pairs of 

input samples, which can be implemented using a fixed width adder tree. The output of the 

butterfly structure is then combined with the outputs of other butterfly structures using another 

fixed width adder tree. 
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