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Abstract- The working motto of our project is to design a low power multiplier with the needless power 
consumption technique. When portion of information doesn’t have an effect on ultimate computing result, dominant 

circuits of the SPST (Spurious Power Suppression Technique) latches this portion to neglect needless data-transition 

taking place in arithmetic devices, in order that the needless spurious alerts of the arithmetic units are cleared out. To 

clear out the vain power, there exists two strategies, i.e. through registers and through AND gates. Here, we propose 

a multiplier of low- power adopting new SPST approach. This kind of multiplier is designed through adopting the 

SPST on a Modified-Booth Encoder that is controlled by means of the detection unit with the usage of AND gate. 

Modified-Booth Algorithm is employed in this paper that reduces the partial product to n/2. The SPST adder 

neglects undesirable addition, hence minimizes the switching power-dissipation. Modelsim software has been used 

here for the logic verification of the multipliers. 

Keywords – Booth encoder, SPST, Low-power. 

 

I. INTRODUCTION: 

Multiplication is a critical part of real time DSP (Digital Signal processing) applications that ranges from 

digital filtering to image processing. By lowering down the consumption and enhancing the processing performance 

of the circuit designs are surely the two crucial design applications inside which multiplications are frequently used 

for key computations, inclusive of FFT, quantization, and filtering. All multiplication methods percentage the 

identical basic procedure i.e., adding the partial-products [1]. This technique is straight forward to implement, but 

the more complex strategies are to gain the low-power. It is based on an adder with the partial product generator and 

the hard wired shifter. It is extraordinarily slow, because adding N partial-products requires N clock cycles [2]. 

The easiest way of clocking scheme is to make use of the machine clock, if multiplier is embedded in larger 

machine. The device clock is normally much slower than maximum speed at which multiplier can be clocked, so if 

the put off to be minimized, then an pricely and intricate clock multiplier is needed, or the hardware need to be self-

clocking. There exist different entities to optimize while designing the VLSI (Very Large Scale Integrated) circuits. 
These entities can,t be optimized, only improve one entity at the effetive of the one or the extra others. The design of 

this  proposed integrated circuits in terms of the power, area and speed simultaneously have become a critical 

problem [3].
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Power-dissipation is diagnosed as essential sample in modern. The aim of a good multiplier is to offer the 

physically          compact, low-power consuming chip. To save power-consumption of a VLSI design, it is a great 

path to lower its dynamic power which is the major part of the total power-dissipation [4]. 

  

Multiplier is designed by means of equipping SPST on the Modified-Booth Encoder that is controlled by a 

detection unit using an AND gate. Hence it suppresses the vain power in the circuit, and will increase the speed. 
Booth Algorithm lowers its hardware length of circuits via lowering the partial product by half. The SPST adder will 

neglect the undesirable addition and then minimizes switching power-dissipation [5]. 

 

II. METHODOLOGY: 

 

1. SPST as  the Precomputation logic: 

  

Pre computation logic is one of the various efficient low-power VLSI strategies to scale back the needless 

power-dissipation among the various circuits. They have an impact on the spurious signal transition illustrated as 

five cases of a 16 bit addition is explores as we can seen it in fig-1. The case1 illustrates a temporary state all 

through which the spurious transitions of carry alerts occur inside the last effects of the MSP are unchanged. The 

2nd and 3rd instances describe the conditions of one negative operand including another positive operand without 
and with carry from LSP, respectively. Moreover the 4th and 5th instances respectively display the situations of two 

negative operands without and with carry-in from LSP. In these instances the consequences of the MSP are 

predictable; therefore the computations in the MSP are needless and can be neglected. Eliminating the ones 

computations not only save the power that is consumed in the SPST adder but also lower the glitching noise which 

can 

affect the subsequent arithmetic units.                                        

 

Fig-1: Spurious transitions in the DSP computations 

 

As shown in the above five cases it is possible to design the logic detection which can be seen in in the 

following Fig-2, that it will neglect the redundant computations and the needless power has been reduced. 
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Fig-2: Detection of logic circuits by using AND gate. 

 

The detection logic which is shown in the above fig is used to detect the unwanted MSB calculations, so 

that the undesirable power-dissipations had been avoided. The SPST adder can be designed by the usage of this 

detection logic to achieve power efficiency at the same time as adding partial-products, and that type of an SPST 

adder has been shown in the following Fig-3. 

 

Fig-3: Low-power adder/subtractor design example  

 

2. Low-power Multiplier Design using SPST: 

 

The Modified-Booth algorithm has been used for multiplication with needless power suppression technique 
in this project. 

  

 Applying SPST on the Modified Booth Encoder:   

 

When we multiply the two 16 bit registers through the process of booth algorithm 8 partial-products will 

produce, among those some partial-products which has been generated may include all the bits as zero, so saving 

those computations can less down the power-consumption. We recommend an SPST equipped Modified-Booth 

encoder that is controlled by the way of a detection unit. The detection unit has two operands and it takes one as its 

input to determine whether or not booth-encoder calculates redundant computations.  
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Fig-4: SPST equipped modified-Booth encoder 

 

From the above Fig-4., respectively, the latches can freeze the inputs of the MUX-4 to MUX-7 or only 

those of the MUX-6 to MUX-7 when the Partial project4 to Partial Product7 or the partial product6 to Partial 

product7 are zero, to lessen transition power-dissipation. Such instances occur regularly in FFT, IFFT, DCT, IDCT 

and Q, IQ which are adopted in encoding or decoding multimedia data [6]. 

 

Applying SPST on the Compression Tree 

 

The SPST equipped multiplier which has been proposed is illustrated in the following Fig. 

 

 

Fig-5: Proposed high performance low-power equipped multiplier 

The Partial product generator generates five applicants of the partial-products, i.e., {-2A; -A; 0; A; 2A} 

which might be selected in lie with the Booth-encoder results of operand B. While operand which exists besides the 

booth encoded has a small value, they are a few opportunities to reduce spurious power dissipated in compression 

tree. According to the redundancy evaluation of the additions, we had replaced some of the adders in compression 

tree, of the multiplier with the SPST prepared adders that are marked with oblique strains in Fig-5. The bit widths of 

every SPST geared up adder are also indicated in fraction values by the way of nearing the corresponding adder in 

Fig-5 [7]. 
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III.RESULTS AND DISCUSSION: 

 

The module of the proposed multiplier can be designed by using the  modified-booth algorithm. Here the 

main module uses two packages, namely partial-product generation and SPST adder. The simulation result for 

partial product generator is represented in Fig-6 and simulation result for 16X16 low-power Multiplier is represented 

in Fig-7.  

 

 

 

Fig-6: Simulation Results for Partial Product Generator 

 

 

 

Fig-7: Simulation Result for 16 X 16 Low-Power Multiplier 

 

In power optimization method, the performance of this multiplier is evaluated by way of evaluating this 

design with the conventional array multiplier.   

 

Booth multipliers may be implemented by the usage of VHDL coding. In order to get power record and 

delay record, these multiplier circuits can be synthesized by using the Xilinx-ISE software. 
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Fig-8: Comparison chart for normalized area and power consumption. 

 

IV.CONCLUSION: 

By the adoption of the new SPST, low power multiplier is designed. The Multiplier is designed through 

equipping SPST on a modified- Booth encoder that is controlled with the aid of detection unit using an AND gate. 

The Modified-Booth encoder will lessen the partial-products generated with the aid of a element two. The SPST 

adder will keep away to the undesirable addition and accordingly it reduces the switching power-dissipation. The 

SPST implementa-tion with an AND gate is more bendy with converting the records of data declarative time, this 

permits the robustness of SPST can reap the improvement in speed and the power reduction when evaluating to the 
conventional tree multipliers. The design of this low power multiplier is verified by using Xilinx 9.1 through verilog 

HDL coding and   successfully synthesized.  
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