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Abstract— The Carry Select Adder (CSLA) is one of the fastest 

multi-bit adder architectures being used in various high speed 

processors. The CSLA is fast but compromises on the area and 

power consumption due to its complex architecture when 

implemented using standard CMOS logic. In this work, an 

alternate implementation of the CSLA architecture is done using 

Gate Diffusion Input (GDI) logic; instead of the CMOS logic. 

This approach simplifies the overall architectural dimensions due 

to reduction in transistor count as well as the power 

consumption. In this work, various types of CSLA architectures 

are implemented using the GDI logic and compared with their 

CMOS logic counterparts in terms of average power, delay and 

transistor count in 45nm technology node. The comparative 

analysis clearly shows that GDI based circuits are better 

compared to CMOS logic implementations.  

 
Index Terms—Carry Select Adder (CSLA), Gate Diffusion 

Input (GDI), Silicon-On-Insulator (SOI). 

 

 

 

I. INTRODUCTION 

HE CMOS logic design has made the olden day room 

sized computer evolve into the much powerful 

smartphones used these days. The motivation to use CMOS 

logic was its efficiency in power, area and speed compared to 

other logic families. Today all the digital circuits are designed 

using CMOS logic. Further, designers are trying to integrate 

more and more transistors into a single die area adhering to the 

Moore’s Law. Transistor dimension scaling is one such 

method used to reduce the overall dimensions of the design. 

This reduces the area occupied by each transistor, but the 

transistor count remains intact due to the CMOS logic 

implementation. Further, scaling beyond 22nm dimension  
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introduces various short channel effects which degrade the 

circuit performance [8] [9]. This complexity in CMOS logic 

led the designers to adopt other logics like the Pass Transistor 

Logic (PTL), Complementary Pass-gate logic (CPL) etc. But 

these logics suffered from various disadvantages like voltage 

swing restoration, leakage currents etc. 

Hence, in this work; the low power GDI logic is used to 

implement the CSLA which is an integral part of digital 

processors. GDI logic is basically a CMOS inverter which 

replicates various Boolean functions when specific input 

combinations are applied [1]. This work emphasizes on an 

alternative approach for designing low powered digital 

circuits. Further, the Predictive Technology Model (PTM) 

based modified Silicon-On-Insulator (SOI) model cards were 

used, which showed improvements in the performance of GDI 

logic circuits. Simulations and comparison results show how 

GDI logic can drastically optimize complex designs which 

consume more area and power when implemented using 

CMOS logic. 

The paper organization is as follows. Section II discusses 

the basic architectures of the CSLA and the related works 

done to improve them. Section III gives a brief idea of 

designing basic circuits using GDI logic. The design of  

proposed CSLA is discussed in section IV.  Simulation and 

comparison results are discussed in section V. Section VI 

concludes the work with a brief discussion on the advantages 

and future scope of the work. 

II. BASIC CSLA ARCHITECTURE AND CLASSIFICATION 

The basic block of a CSLA consists of two sets of Ripple 

Carry Adders (RCA) and a Multiplexer (MUX) as shown in 

Fig. 1[3]. One RCA calculates the sum and carry assuming 

Cin=0 and the other RCA calculates assuming Cin=1. This 

implementation of parallel RCA provides sum and carry 

readily without the carry propagated from the previous block. 

Thus, calculation speed increases. Then the MUX selects the 

RCA with Cin=1 as output if the propagated carry is 1; else the 

RCA with Cin=0 if the propagated carry is 0. Such basic 

blocks are connected in series to form the CSLA of required 

bit length. 

 Hence, the classification of the CSLA is mainly based on 

the uniformity of the basic blocks. If all the basic blocks have 

equal bit length, then the CSLA thus formed is called uniform 

sized CSLA. If the basic blocks have different bit lengths, then 

it forms the variable sized CSLA. Thus, CSLA is fast due to 

GDI logic implementation of uniform sized 

CSLA architectures in 45nm SOI Technology 

Jubal Saji, Shoaib Kamal 

T 



https://isiarticles.com/article/140597

