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ABSTRACT 
Kogge Stone adder is a faster adder used in many signal processing processors to perform the fastest arithmetic function. The 
speed of operation of the adder is limited by carrying propagation from input to output. This paper discusses the implementation 
of 8-bit kogge Stone Adder in FIR Filter applications. The Kogge Stone parallel approach will give the option to generate fast carry 
for intermediate stages. From the structure of KSA, it is clear that there is scope for reducing the area in FIR by using a zero login 
time logic[3]. 8-bit KSA architecture is implemented by using multiplexer which reduces area with an increase in delay, area, and 
power. Simulation and Synthesis reports are carried on Xilinx ISE 14.5. 
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INTRODUCTION 

 

Due to the need of a high-speed adder for the fast processors, there has been a vast development of fast 

adder circuits which have less power consumption, area, and less time delay. The adders have applications in 

communication applications, processors, digital signals processing and FIR filters. These adders reduce the 

complex calculations into simpler ones. It is efficient to make less in area 

Due to the need of the multimedia application, the high performance and low power efficiency need more 

demand in signal processing.  

Finite impulse response (FIR) digital filters were most employed for communication devices operations in 

DSP systems, Starting with form necessary communications to video and signal processing. Since the FIR filter 

works at high frequencies such as signal processing, whereas some other operations requires  high throughput 

operations with a less power consumption circuit using multiple-input-multiple-output systems used in cellular 

communication. when the narrow transition band is required, the much higher order in the FIR filter is 

prevented. 

This method can reduce the power consumption by lowering the supply voltage, and the sampling speed 

does not increase. In this paper 8-bit kogge stone adder design for FIR, Filter applications will be discussed. 

 

Literature review: 

In this approach improved the propagation of delay, power, and area on a silicon chip  [6]. 
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Has proposed power-delay performance of the adder and implementation in parallel prefix adder using “The 

performance of Parallel Prefix Adders implemented with technology” [1].  Has reduced the scalloping loss and 

the time delay in Dsp using “FPGA Implementation of High-Speed FIR Filters Using add and shift method” [5]. 

The parallel wiring reduced for delay time in adder functions using “Parallel prefix adder design”. 

 

Proposed  Fir: 

1.Block Diagram: 

 
Fig. 1: Proposed Block Diagram 

 

The proposed FIR is shown in Figure 1. FIR is designed over various fast adders and Vedic multiplier, on 

the comparison of fast adder the KSA has better results [4]. The addition is the primary mechanism for 

implementing arithmetic operations slow addition directly effects the total functioning of the complex (and fast) 

addition techniques increase boost the cost of the end implementation The option for KSA structure must be 

modify- The choice for KSA structure must be fit- made to the potential applications. A tremendous work has 

carried out to extract the different methodology of the adder. Some are as follows 

1.Kogge-Stone adder, 

2.parallel adders- ripple carry adder,  

3.carry look-ahead adder  

 

FIR Design using nikhilam navataram dashtah  sutra and kogge stone adder: 

FIR which is designed based on kogge stone adder and nikhilam navataram dashtah sutra for the faster 

arithmetic calculation and faster computation for the signal processing and other FIR application [2]. 

Where both this adder and multiplier is applicable to decimal, binary, hexadecimal number system. FIR has 

been implemented with an 8-bit adder and 8-bit multiplier. the structure of  Nikhilam Navataram Dashtah  Sutra. 

Which is efficient for larger number multiplication over Vedic methods it performs the near base 

subtraction of two numbers [7]. Nikhilam sutra which has less complexity for larger number multiplication and 

base value subtraction. If the base and number remain positive it is said to be NIKHILAM. The structure of 

Nikhilam Vedic multiplier is shown in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Multiplication Block Diagram 

 

A. KSA 

KSA can be easily analyzed in terms of three distinct parts:   
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1. Pre-processing  

2.Carry look ahead network   

3.Postprocessing  

 

1. Pre-processing: 

In this it computes of generating and propagating signals which correspond to each pair of bits in A and B. 

the logic equations give the signals:  

pi = Ai xor Bi   

gi = Ai, and Bi  

 

2. Carry look ahead network: 

CLA block differentiates KSA from other adders in the main force behind its high performance. This 

involves computation of carries corresponding to each bit. It uses group propagation and generates as 

intermediate signals which are given by the logic equations:  

Pi:j  = Pi:k+1 and Pk:j  

Gi:j  = Gi:k+1 

 

3. Post processing: 

This is the final step, and it's common to all adders (carry look ahead). This step involves computation of 

sum bits. The Sum bits are computed logic is given by:  

Si = pi xor Ci-1 

 

As shown in Figure 3. 

 
Fig. 3: 8-bit Kogge stone adder. 

 

S0 to S7 refers the number of bits used in the kogge stone adder. L0 to L1 said to be the area which is 

denoted as slices, cout takes place the carryout signal. Pi and Gi are the propagation part and A0 to A7, B0 to B7 

are the inputs given to each single bit. The given input is added to the coefficient values and it propagates to S0 

to S1 in series. 

 
Table 1: Comparison of various adders 

 

Particulars 

 

KGA 

 

 

CSLA 

 

CLA 

 

RCA 

 

Area in (slices) 

 

9 slices 

 

9 slices 

 

9slices 

 

10slices 

 

Delay 
in (ns) 

 

8.675 ns 

 

13.052 ns 

 

13.02 ns 

 

20 ns 

Power 0.014 34  34 27  
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In (W) 

 

Memory 
(kb) 

230596 232756 199300 115232 

IOBS 24 26 26 26 

 

This Table1. Shows the comparison of Kogge Stone adder (CSA),   Carry – Select Adder (CSA), Carry 

Look-Ahead Adder (CLA), Ripple carry adder (RCA) to demonstrate the performance of various adder using 

Xilinx 14.5. The synthesis report shows better results on comparing other adders. Where the RCA has high 

power, memory, and delay on comparing the KSA. So that KSA is implemented with FIR for less time delay 

and power at low memory and area. The synthesis report shows better results on comparing other adders. 

The FIR is designed, and it has low frequency, and it may reduce scalloping loss where it is a rectangle type 

FIR filter. 

The IOBS also has better results on comparing other adders the KSA has better results. 

 

FIR Filter Design: 

 

 
Fig. 4: FIR filer Schematic Diagram 

 

 The Figure 4, 5, 6 7. Shows the FIR filer Schematic Diagram of the proposed method along with Power, 

Timing and area respectively 

 

Filter specifications: 

Filter Type=Low Pass Fir filter Window Type-rectangular 

frequency -1.625 kHz 

Passband frequency ωp =0.2π 

Stopband frequency    =0.3π 

To reduce scalloping loss and improves dynamic range the rectangle type window filter is used. 

 

RESULT AND DISCUSSION 

 Power: 

 

 
Fig. 5: Power report window for 8-bit kogge stone adder implemented in FIR. 
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This power report shows better results than other adders in terms of (W), supply power (W)= 0.014 at 0.000 

logic and 0.000 clock power consumption. 

 

TIME: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6: Timing report for 8-bit kogge stone adder implemented in FIR. 

 

Timing report demonstrates less delay in terms of (ns) where total delay is 18.506 ns and offset at 4.4732 

ns. 

Data path is reset in coefficient 2 

 

AREA: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7: Area utilization window for 8-bit kogge stone adder implemented in FIR 

 

Slice utilization report shows the number of slices covered is lesser than the other adders by the 

implementation in FIR. In terms of percentage shows lower area utilized by a kogge stone adder. 
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Fig. 8: Simulation output of KSA adder for Fir Filter 

 

Figure 8 shows the simulation result of Output window for 8-bit kogge stone adder implemented in FIR 

filter. 

Inputs are provided in Xilinx 14.5 software in various logics, 

Outputs are determined over Verilog module. The simulation results show that less time delay and clock is 

set to be 0. 

Reset is also set for the duty cycle based on the number of the period to run the given din input. Where the 

output results in 16bit due the inputs of the 8bit adder and 8bit Vedic multiplier propagation by the x and y 

inputs were added with the coefficient values and ripples over cout. 

Where the input is given in din.The implementation of KSA in FIR is done in Verilog module in Xilinx 

14.5, and it's being verified by simulation results.  

 

Conclusion: 

Using 8-bit Kogge Stone adders FIR filter were designed by Xilinx 14.5 over VHDL Module. Kogge Stone 

adders on FIR filter is made efficient than other adders by more reduction in computation time, area, and power. 

KSA is used for addition of larger numbers at less time, area, and power. From the proposed design of FIR, it 

shows the performance high on comparing other adders. In future, the KSA can be enhanced to 16 bit where it 

may have better performance with less delay, time, power. 
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