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ABSTRACT  

The designed estimated CLA (carry look-ahead adder) is swift and power (RAP-CLA). This adder will move 

between preliminary and precise modes of operation, making it appropriate for both error-tolerant and exact 

implementations. The framework, which is more space and power effective than current transportable estimated 

ripple carry adder, is accomplished by certain modifications. The findings show that, in the estimated mode of 

operation, the conceptual 32-bit adder achieves greater delay and energy reduction than the identical CLA, while 

maintaining a low error rate. It also has a smaller value and energy consumption than the other estimated adders 

investigated in this paper. Eventually, the suggested adder's usefulness is shown in two computer vision applications: 

smoothing and polishing. The CLA is then incorporated into the ALU, and the entire module is then used to create a 

module. Finally, these components are incorporated into a sliced processor to minimize area, energy, and delay. 
 

Keywords: Ripple Carry Adder, Carry Look Ahead Adder, Delay, carry and Power 
 

Introduction  
 

Glorious results, i.e. reliable computing results, may not be needed in practical uses such as 

communication systems, electronic communication, artificial intelligence, computer animation, 

machine vision, big data, data mining, cloud services, biometric data, neural network computing, 

and so on. Alternatively, it might be acceptable to consider roughly accurate calculation 

outcomes that are contained within a given error bound. This is accomplished by using the 

limitations of human vision. 

An online verifiable complete adder and an online verifiable n-bit ripple carry adder were 

proposed by Bose et al. To build a lightweight online verifiable complete adder and also a ripple 

carry adder that can be tested online [1]. The authors identify the CFTFA gate, a parity-

preserving adder gate that optimizes the overall amount of gates, trash outputs, quantum cost, and 

essential inputs of the circuitry reversible online verifiable complete adder [2]. The CFTFA gate 

improves the number of gates by 25%, quantitative cost by 42.30%, and the amount of constant 

inputs by 50% over the current best. Due to the longest carry delay time, the Ripple carry adder 

conducts slower addition. 

The asynchronous power sensitive of the carry save adder is created by Benet et al. VLSI power 

architecture restrictions have slowly increased over the last decade. Power consumption is a 

major consideration in VLSI architecture [3]. The dissipation is the source of the energy losses. It 

was once overlooked, but now it absorbs half of the overall power used by standard high VLSI 

chips. Certain power restrictions have been greatly alleviated by the complications that have been 

shrunk into the central submicron region, and the immobile certain adder now has the highest 

overall depravity [4-6].The main benefit of the carry save adder is that it has less replication 
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interference, and it is then motionless, which is directed at the power degeneracy and peak power 

leakage that occurs with the carry save circuit. It takes up more space and uses more energy than 

Ripple Carry [13]. The Parallel Simultaneous Self Timing Adder (PASTA) is created using a 

recursive formulation and a grid structure. A multiplexer is being used in the configuration to 

prevent interconnection issues [14]. To stop carry chain propagation, the process is performed in 

parallel. Due to carry core feature, there is an issue with high fan-in and fan-out in the carry-look 

ahead adder [15]. To prevent high fan-out, a PASTA complete detection unit is present to bind all 

carries. For simultaneous logic, where transistors are linked in parallel, a high fan-in is inevitable.    

  

Design of Sliced Processor  
 

The most significant procedure a processor performs is conditional addition. Furthermore, some 

digital devices, such as the Special Purpose Processor (GPP), can do both estimated and exact 

calculations [7]. This will not necessitate the use of an additional correction device. 

Carry Look Ahead Adder Circuit  

A CLA adder is a power efficient adder that decreases propagation delay by using more 

renowned technology. As a result, it is more expensive. The carry concept of the adder over the 

fixed group of bits is simplified to the two level logics in this system, which is nothing more than 

a conversion of RCA model [8]. 

Table1: Truth Table for CLA 

 

A B CRi CRi+1 DETAILS 

0 0 0 0 
Carry Generation Not 

Available 
0 0 1 0 

0 1 0 0 

0 1 1 1 
 Carry Propagation Not 

Available 
1 0 0 0 

1 0 1 1 

1 1 0 1 
Generation of Carry 

1 1 1 1 

This approach uses logic gates to examine the lower order bits of the augend and 

multiplicand to determine not whether a higher cognitive carry should be produced. Let's take a 

closer look. 

Include the complete adder circuit with accompanying truth table shown above. If two 

factors are described as carry create Mi and carry propagation Ni, 

Mi = Ai ⊕ Bi 

Ni = Ai Bi 

The sum output and carry output is 

Si = Mi ⊕ CRi 

CR i +1 = Ni + Mi CRi 

Where Mi is a carry generate that generates the carry independent of the input carry while both 

Ai and Bi are one. Pi is a carry propagate that is connected to the carry propagation from CRi to  

CRi +1. The carry output Boolean function of each stage in a 4 stage carry-Look ahead adder can 
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be expressed as  

CR1 = N0 + M0 CRin  

CR2 = N1 + M1 CR1= N1 + M1 N0 + M1 M0 CRin  

CR3 = N2 + M2 CR2= N2 + M2 N1+ M2 M1 N0 + M2 M1 M0 CRin  

CR4 = N3 + M3 CR3= N3 + M3 N2+ M3 M2 N1 + M3 M2 M1 N0 + M3 M2 M1 M0 CRin  

It can see from the above Boolean calculations that C4 does not even have to wait for CR3 and 

CR2 to perpetuate; in reality, CR4 is promulgated simultaneously with CR3 and CR2. Since the 

sum of components is the Boolean expression for each carry output, this can be executed with 

one set of AND gates accompanied by such an OR gate. 

 

Figure1.Logic Diagram for CLA 

As a result, as seen in the diagram below, a 4 bit parallel adder can be introduced with the 

carry-Look ahead system to speed up assessment and ensure. Every sum output requires two Ex-

OR gates in this case. The first Ex-OR gate produces the Pi variable, while the AND gate 

produces the Gi parameter. 

As a result, all of these N's and M's are created in two gates stages. The CLA generator 

enable all of these N and M signals to spread once they have reached their steady-state values, 

and they generate the output carriers with a two-level gate delay. As a result, the propagation 

latency times of the sum outputs S2 to S4 are equal. 

By cascading the number of 4 bit adders with carry logic, 16 bit and 32 bit parallel adders 

can also be installed. A 16-bit CLA is made by cascading four bit adders with following two gate 

delays, while a 32-bit carry-Look ahead adder is made by rippling two 16-bit adders. The gates 

delays for CR16 and SI15 in a 16 bit CLA are 5 and 8, however, which are less than the 9 and 10 

gate slows for CR16 and S15 in cascaded four bit CLA adder frames. 

Likewise, in a 32 bit adder, CR32 and S31 require 7 and 10 gate waits, respectively, 

which are less than the 18 and 17 gate delays needed for the same outputs if the 32 bit adder is 

configured using eight 4 bit adders 
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Figure2.Gate level net list of determining c4 in the RAP-CLA structure 

The architecture of a bit-slice microprocessor has three major merits. As a arithmetic 

logic units can be connected in horizontal arrangements to produce machines that can process 

vast amounts of data at once. The AMD 2901 is an example of a bit-slice processor. The 2901 is 

the arithmetic logic units and the AMD 2910 is the CU in the AMD 2901 bit-slice. 

 

The Intel 8080 was a competitor, but the 8080 could only accommodate 8 bits of data at a 

time. The 2901 was a 4-bit ALU, but four of them could be linked together just to make a 16-bit 

machine, eight could be linked together just to make a 32-bit computer, and so on. While the 

8080 will have to process 16 or 32 bits in several loops, the acceptable 2901 design could do so 

in a single loop, allowing the machine considerably more power than that of the 8080. 

 

The Bit-slice architecture has the benefit of allowing the processors to use bipolar chip 

technology due to the two chip design (example: the Intel 3002). Bipolar is extremely fast, but it 

absorbs a lot of energy and generates a lot of heat. Bipolar chips could not be as dense (in terms 

of the number of transistors per area) as PMOS or NMOS chips due to the heat dissipation 

problem. 

 

Bipolar technologies could not be used to make single-chip CPUs. As a result, in addition 

to the broader data paths that bit-slice devices could achieve, the bipolar hardware used to create 

the chips made them intrinsically quicker. 

Arithmetic Logic Unit 

The following functions are performed by an Arithmetic unit: Addition, Adding withhold, 

Subtraction, Simple arithmetic with borrow, Decrement, Increment, and Transfer. We get 32-bit 

output since the data is 32-bit [16]. Since the arithmetic can only display one output at a time, a 

selector is needed to choose one of the operators. 

The aim of reconfigurable CLAs is to boost the delay efficiency of the adders. The 

suggested adders are intended for use in a SLICED processor with a tweaked ALU. The proposed 

simulation outcome is described in this part. 
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Figure3. Sliced Processor Blocks 

 

Logic Unit  

The following operations are performed by a logic unit: logical Plus, logic OR, logical XOR, and 

logical NOT. We'll create a logic unit that can execute the four simple logical micro operations 

OR, AND, XOR, and Supplement, so all other logic micro-operations can be deduced from these 

four. 

Shift Unit  

A Shift Register is a type of storage system that stores or transfers binary data. Consider the 

following two registers. 

Left shift  

Right shift 

Rotate Bits of A Number 

Bit rotation (also known as circular shift) is a similar process to shift, with the exception that bits 

that break off at one end are returned to the other. The pieces that come off at the left end are 

inserted back at the right end of left rotation. The pieces that come off at the right end are 

returned to the left end of right rotation. 

Arithmetic Logic Unit 

Split Arithmetic Logic Unit into three different three  modules, Arithmetic, Logic, and Change, is 

the technique used in these. The earlier described arithmetic, logic, and shift are combined into an 

Arithmetic Logic Unit with a same selection line. The micro shift operation is often performed in 

a separate unit, although the shift unit is also integrated into the overall Arithmetic Logic Unit. 
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Figure4 Output of Sum Operation 

 

 
 

Figure5.Output of Logic OR Operation 
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Figure6.Output of Shift Right Operation 

 

Conclusion 

This project designed and implemented in ALU a swift yet energy efficient reconfigurable 

approximate carry look ahead adder with the ability to transform between approximate and exact 

modes, resulting in a 32-bit sliced processor with low area and power consumption.. The sliced 

processor solution could be used in signal processing and other image processing applications in 

the future. It can be found in the Internet of Things and its implementations due to the reduced 

latency. 
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