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Abstract— This paper present the design method and 

simulation statergy of 32-bit ripple carry adder using Verilog 

HDL on xillinx. To implement this large adder, simple gates, 

4-bit adder and 16-bit adder blocks are used separately. Adder 

is very basic unit in most of the digital processing unit the 

speed of computer becomes the most important condition for 

designer. We have taken different analysis on the basis of 

parameter like area (Form factor) and speed of different 

adders like ripple carry adder, carry select adder and carry 

look ahead adder. We found that ripple carry adder is faster 

than other adders. We have successfully designed 32-bit 

ripple carry adder in Spartan 3 series FPGA. We present 

synthesis and simulation results verified using Xilinx. Our 

results are comparing with previously designed adder and 

found that our design unit is efficient as compare to others.  
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I. INTRODUCTION 

Addition is a fundamental operation for any digital system. In 

most of the electronic device adder is a digital circuit that 

performs the addition of two numbers. Adders are used in 

many processors and many computers [1]. 

The sum of two n bit binary number can be 

calculated in two ways either in serial or in parallel. The serial 

addition method uses only one full adder and in the parallel 

addition uses full number of adder circuits. There are many 

types of adders first is the basic adder that is a half adder and 

full adder. Half adder is used to add two binary digits together 

and full adder is used to add three binary digits. 

Ripple carry adder is another type of adder. Ripple 

carry constructed by cascading full adder blocks in series. 

Carry select adder is another type of adder it generally consist 

of two ripple carry adder with multiplexer for faster addition. 

II. LITERATURE SURVEY 

Ayushi, Shiba, Nida, Apeksha, Vinod, “Design and 

Verification of 32 bit Binary Adder using HDL”,  in this paper 

they have designed different adders like ripple carry adder, 

carry look ahead adder, carry select adder and compared them 

on the basis of area and speed[1]. 

Padma Devi, Ashima Girdher, Balwinder Singh, 

“Improved Carry Select Adder with Reduced Area and Low 

Power Consumption”, in this paper reserchers has propose the 

concept of improving the speed and with reduced the area of 

carry select adder and ripple carry adder. The analysis of 

different adders and comparison of speed and complexity of 

the circuit is given in this paper [2]. 

K. V. Rajendra Prasad, G. Naresh, “Lay out Design 

of 4-bit Ripple Carry Adder Using NOR and NAND Logic”, 

In this paper they have design using basic approach, gate level 

approach and universal gate level approach[3]. 

 

III. RIPPLE CARRY ADDER 

A ripple carry adder is a digital circuit that produces the 

arithmetic sum of the two binary numbers. It can be 

constructed with full adders connected in cascaded with the 

carry output from each full adder connected to the carry input 

of the next full adder in the chain. Fig.1 shows the 

interconnection of four full adder circuits to provide a 4-

ripple carry adder. Noticed from Fig.1 that the input is from 

the right side because the first cell traditionally represent the 

least significant bit (LSB). Bits A0 and B0 in the figure 

represent the least significant bits of the numbers to be added. 

The sum output is represent by the bits S0-S3 [3]. 

 

Fig. 1: Block diagram of 4-bit Ripple Carry Adder 

IV. RESULT AND ANALYSIS 

The proposed ripple carry adder is designed using verilog 

language and Xillinx ISE 14.5 software. It is then synthesized 

using spartan 3 series FPGA. Fig. 2 shows the synthesis result 

of designed 32-bit ripple carry adder. In this figure it shows 

the inner hardware architecture from HDL model of ripple 

carry adder. It is nothing but the resister transister level (RTL 

View) design of ripple carry adder. 

Fig. 3 shows the simulation result of 32-bit ripple carry adder. 

 
Fig. 2: Synthesis of designed32-bit ripple carry adder 
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Fig. 3: Simulation of 32-bit ripple carry adder 

We compare different parameter such as delay and 

area of our designed unit with previously designed unit in 

reference. The comparision is shown in table1, given below. 

Logic 

utilization 

Carry Look 

Ahead 

Adder 

[1] 

Ripple 

Carry 

Adder 

[2] 

Ripple carry 

adder 

(Our 

Designed 

Module) 

No. of input 

LUT’s 
64 65 64 

No. of IOB’s 98 98 98 

Delay(ns) 43.142 55.634 37.872 

No. of 

occupied 

slice 

48 - 37 

Table 1: Comparision table of adder 

V. CONCLUSION AND FUTURE WORK 

We are comparing three different adders ripple carry adder, 

carry select adder and carry look ahead adder and we found 

that the ripple carry adder is more efficient than any other 

adders 

In future, multiplier and ALU can be designed by 

using this ripple carry adder. 
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