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Abstract-- This paper presents the design exploration and 

applications of combinational VLSI designs for multimedia/DSP 

purposes. This paper proposes an original glitch-diminishing 

technique to filter out useless switching power by asserting the 

data signals after the data transient period. The design of an 

efficient integrated circuit in terms of power, area, and speed 

simultaneously, has become a very challenging problem. Power 

dissipation is recognized as a critical parameter in modern. The 

objective of a good multiplier is to provide a physically compact, 

good speed and low power-consuming chip. To save significant 

power consumption of a VLSI design, it is a good direction to 

reduce its dynamic power that is the major part of total power 

dissipation. In this paper, we propose a high speed low-power 

multiplier adopting a modified Booth encoder which is 

controlled by a detection unit using an AND gate. The modified 

booth encoder will reduce the number of partial products 

generated by a factor of 2.  

In this project we used Modelsim for logical 

verification, and further synthesizing it on Xilinx-ISE tool using 

target technology and performing placing & routing operation 

for system verification on targeted FPGA. 

Keywords-- Modified Booth encoder, low power multiplier, 

detection logic unit. 
 

I. INTRODUCTION 

 This paper presents the design exploration and 

applications of power suppression technique on multipliers 

for high-speed and low-power purposes. To filter out the 

useless switching power, there are two approaches, i.e., using 

registers and using AND gates, to assert the data signals of 

multipliers after the data transition. The power suppression 

technique has been applied on both the modified Booth 

decoder and the compression tree of multipliers to enlarge 

the power reduction. The simulation results show that the 

implementation with AND gates owns an extremely high 

flexibility on adjusting the data asserting time which not only 

facilitates the robustness but also leads to a 40% speed 

improvement. Adopting a 0.18-µm CMOS technology, the 

proposed multiplier dissipates only 0.0121 mW per MHz in 

H.264 texture coding applications, and obtains a 40% power 

reduction. To satisfy MOORE’S law and to produce 

consumer electronics goods with more backup and less 

weight, low power VLSI design is necessary.  

 

 

 

Fig.1 Block diagram Of Proposed Technique 

II. Booth’s Algorithm: 

 Booth's Algorithm is simple but powerful. Speed of 

VMFU is dependent on the number of partial products and 
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speed of accumulate partial product. Booth's Algorithm 

provide us to reduced partial products. We choose radix-4 

algorithm. 

 

 

 

Fig. 2 Booth’s Encoder Unit 

 

A. A radix-2 modified Booth's algorithm: 

 Original Booth's algorithm has an inefficient case.  

The 17 partial products are generated in 16bit x 16bit signed 

or unsigned multiplication.  

 Modified Booth's radix-4 algorithm has fatal encoding 

time in 16bit x 16bit multiplication.  

B.  Modified Booth Encoder: 

Multiplication consists of three steps: 1) the first step to 

generate the partial products; 2) the second step to add the 

generated partial products until the last two rows are 

remained; 3) the third step to compute the final 

multiplication results by adding the last two rows. The 

modified Booth algorithm reduces the number of partial 

products by half in the first step. We used the modified 

Booth encoding (MBE) scheme proposed in. It is known as 

the most efficient Booth encoding and decoding scheme. To 

multiply X by Y using the modified Booth algorithm starts 

from grouping Y by three bits and encoding into one of {-2, -

1, 0, 1, 2}. Table I shows the rules to generate the encoded 

signals by MBE scheme and Fig. 1 (a) shows the 

corresponding logic diagram. The Booth decoder generates 

the partial products using the encoded signals as shown in 

Fig. 3                      

 
Fig.3 Steps in Booth’s Encoder 

 

 The above Fig. shows the generated partial products 

and sign extension scheme of the 8-bit modified Booth 

multiplier. The partial products generated by the modified 

Booth algorithm are added in parallel using the Wallace tree 

until the last two rows are remained. The final multiplication 

results are generated by adding the last two rows. The carry 

propagation adder is usually used in this step. 

 

 
 

Fig. 4 Truth table for MBE Scheme 
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Fig. 5 internal logic 

               To know whether the MSP affects the computation 

results or not. We need a detection logic unit to detect the 

effective ranges of the inputs. The Boolean logical equations 

shown below express the behavioral principles of the 

detection logic unit in the MSP circuits of the SPST-based 

adder/subtractor. 

   

              

Fig. 6 Detection Logic Unit 

 where A[m] and B[n] respectively denote the mth 

bit of the operands A and the nth bit of the operand B, and 

AMSP and BMSP respectively denote the MSP parts, i.e. the 

9th bit to the 16th bit, of the operands A and B. When the bits 

in AMSP and/or those in BMSP are all ones, the value of 

Aand and/or that of Band respectively become one, while the 

bits in AMSP and/or those in BMSP are all zeros, the value 

of Anor, and/or that of Bnor respectively turn into one. Being 

one of the three outputs of the detection logic unit, close 

denotes whether the MSP circuits can be neglected or not. 

When the two input operand can be classified into one of the 

five classes as shown in figure 7. 

                                  

 

Fig. 7 Internal functioning unit 

 

III. Device Programming 

 Now the design must be loaded on the FPGA. But 

the design must be converted to a format so that the FPGA 

can accept it. BITGEN program deals with the conversion. 

The routed NCD file is then given to the BITGEN program 

to generate a bit stream (a .BIT file) which can be used to 

configure the target FPGA device. This can be done using a 

cable. Selection of cable depends on the design. 

A. Behavioral Simulation (RTL Simulation): 
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Fig. 8 LUT of Booth Encoder 

 This is first of all simulation steps; those are 

encountered throughout the hierarchy of the design flow. 

This simulation is performed before synthesis process to 

verify RTL (behavioral) code and to confirm that the design 

is functioning as intended. Behavioral simulation can be 

performed on either VHDL or Verilog designs. In this 

process, signals and variables are observed, procedures and 

functions are traced and breakpoints are set. This is a very 

fast simulation and so allows the designer to change the HDL 

code if the required functionality is not met with in a short 

time period. Since the design is not yet synthesized to gate 

level, timing and resource usage properties are still unknown. 

B. Synthesis Result 

 The developed MAC design is simulated and 

verified their functionality. Once the functional verification 

is done, the RTL model is taken to the synthesis process 

using the Xilinx ISE tool. In synthesis process, the RTL 

model will be converted to the gate level netlist mapped to a 

specific technology library. This MAC design can be 

synthesized on the family of Spartan 3E. 

 Here in this Spartan 3E family, many different 

devices were available in the Xilinx ISE tool. In order to 

synthesis this design the device named as “XC3S500E” has 

been chosen and the package as “FG320” with the device 

speed such as “-4”. The design of MAC is synthesized and its 

results were analyzed as follows. 

 

IV. Device utilization summary: 

This device utilization includes the following. 

 Logic Utilization 

 Logic Distribution 

 Total Gate count for the Design 

The device utilization summery is shown above in which its 

gives the details of number of devices used from the 

available devices and also represented in %. Hence as the 

result of the synthesis process, the device utilization in the 

used device and package is shown below. 

 

 

       Fig. 9 Device summary 

A. RTL Schematic: 

 The RTL (Register Transfer Logic) can be viewed 

as black box after synthesize of design is made. It shows the 

inputs and outputs of the system. By double-clicking on the 

diagram we can see gates, flip-flops and MUX. 

 

 
 

Fig. 10 Schematic of Booth Encoder with SPST Adder 

 

 

B. Delay factor: 
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 The simulation results are discussed by considering 

different cases. 

 The RTL model is synthesized using the Xilinx tool 

in Spartan 3E and their synthesis results were 

discussed with the help of generated reports. 

 

V.CONCLUSION 

 An electronics glitch is an undesired transition that 

occurs before the signal settles to its intended value. In other 

words, glitch is an electrical pulse of short duration that is 

usually the result of a fault or design error, particularly in 

a digital circuit. For example, many electronic components, 

such as flip-flops, are triggered by a pulse that must not be 

shorter than a specified minimum duration; otherwise, the 

component may malfunction. A pulse shorter than the 

specified minimum is called a glitch. 

  
 This work presents a versatile multimedia functional 

unit is designed with low-power technique, 16x16 multiplier-

accumulator (MAC), with addition, subtraction, sum of 

absolute difference, interpolation. A Radix-2 Modified Booth 

multiplier circuit is used for MAC architecture. Compared to 

other circuits, the Booth multiplier has the highest 

operational speed and less hardware count. Power and delay 

is calculated for the blocks. MAC unit is designed with 

enable to reduce the total power consumption based on block 

enable technique. Using this block, the N-bit MAC unit is 

constructed and the total power consumption is calculated for 

the MAC unit.  

 

 The presented low-power technique called glitch 

diminishing power suppression technique and explores its 

applications in multimedia/DSP computations, where the 

theoretical analysis and the realization issues of the technique 

are fully discussed. The proposed technique can obviously 

decrease the switching (or dynamic) power dissipation, 

http://en.wikipedia.org/wiki/Flip-flop_(electronics)
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which comprises a significant portion of the whole power 

dissipation in integrated circuits.  
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