
© 2014, IJCSE All Rights Reserved                                                                                                                                           30 

                                    International Journal of Computer ScienceInternational Journal of Computer ScienceInternational Journal of Computer ScienceInternational Journal of Computer Sciencessss    and Engineeringand Engineeringand Engineeringand Engineering        Open Access 
 Research Paper                                          Volume-2, Issue-10                                            E-ISSN: 2347-2693 

An Improved Booth’s Recoding for Optimal Fault-Tolerant 

Reversible Multiplier 
 
 

T. Kavitha
1* and

 B. Karunaiah 
2 

HITS College Rangereddy District 
 

 www.ijcaonline.org  

Received: 22 Sep 2014      Revised:  10 Oct 2014                   Accepted: 24 Oct 2014                     Published: 31 Oct 2014 

ABSTRACT: Multiplication may be a for the most part used mathematical process, considerably in signal process and 

scientific applications. Multiplication having hardware challenge, and therefore the main criterion of upper speed, lower cost, 

and fewer VLSI space, the most apprehension in customary multiplication, typically realized by K no of cycles with shifting 

and adding, is to hurry up the underlying multi-operand addition of partial merchandise. during this paper we have a tendency 

to studied the changed Booth encryption (MBE) technique that has been introduced to scale back the quantity of PP rows, still 

keeping each straightforward and quick enough the generation method of every row. 

Key words: Modified Booth Encoding, higher speed, lower cost, and less VLSI area. 

1. INTRODUCTION 

In the binary numeration system the digits, known as bits, 
square measure restricted to the set [0, 1]. The results of 
multiplying any binary range by one binary bit are either 
zero, or the initial range. This makes forming the 
intermediate applications wherever this  approach doesn't 
offer enough  performance,  multipliers may  been  forced 
directly  in  hardware.Booth multiplication may be a 
technique that permits for smaller, quicker multiplication 
circuits, by coding the numbers that square measure 
increased. it's the quality technique utilized in chip style, 
and provides vital enhancements over the "long 
multiplication" technique. computing, quantum computation 
and applied science. In 1973, C. H. Bennett [1,3] over that 
no energy would be dissipated from a system as long 
because the system was able to come to its initial state from 
its final state in spite of what occurred in between. It created 
clear that, for power to not be dissipated within the 
discretionary circuit, it should be engineered from 
reversible gate. Reversible circuits are of explicit interest in 
low power CMOS VLSI style. In 1960 R.Landauer 
incontestable that top technology circuits and systems made 
victimization irreversible hardware end in energy  
speed machine works the warmth dissipated by them are 
going to be thus giant that it affects the performance and 
ends up in the reduction of period of the elements. In 1973, 
Bennett, showed that one will avoid KTln2 joules of energy 
dissipation  
zero or one so as to synthesize the given logical perform.  
Quantum value (QC): This refers to the value of the circuit 
in a laptop ALU, through the utilization of multipliers. Style 
and implementation of digital circuit’s victimization 
reversible logic has attracted quality to realize entry into the 
long run computing technology [20]. Wallace trees and 
linear arrays each need roughly one CSA for each partial 

product to be reduced. Similarly, 4-2 trees need one 4-2 
adder for each 2 partial merchandise [17]. Thus, just like the 
alternative structures, 4-2 trees are large.  

Though the latency for the first partial multiply 
through the tree would be slightly longer because of the 
added latches, ensuing partial results arrive on every 4-2 
cycle thenceforth. The result is that a lot of less time is 
needed to get all of the partial results.This paper is 
organized as follows: Section two provides the temporary 
introduction of the Radix 4 booth encoding. Section three 
and four describes the planning of number circuit and also 
the implementation of the projected number circuit 
victimization new reversible gates. Section five provides 
the results and discussions 

 
A. Reducing the Number of Partial Products in 
Multiplier 

 
It is doable to cut back the amount of partial 

product by [*fr1], by exploitation the technique of number 
four Booth secret writing. The essential plan is that, rather 
than shifting and adding for each column of the number 
term and multiplying by one or zero, 

 
PP 0 = M * -1, shift left 0 bits (x -1) 

PP 1 = M * 2, shift left 2 bits (x 8) 

 

The result is equaling shift and add method: 

 

PP 0 = M * 1, shift left 0 bits (x 1) 

PP 1 = M * 1, shift left 1 bits (x 2) 

PP2 = M * 1, shift left 2 bits (x 4) 
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PP3 = M * 0, shift left 3 bits (x 0) 

 
The advantage of this methodology is that the halving of the 
quantity of partial product. This is often necessary in circuit 
style because it relates to the propagation delay within the 
running of the circuit, and also the complexness and power 
consumption of its implementation 

 

2.  MULTI-OPERAND ADDERS 
 

Multiplier partial merchandise accumulation depends on 
completely different set of hardware algorithms that maybe 
chosen for multi-operand adders, wherever the bit-level 
optimized style indicates that the matrix of partial product 
bits is reorganized to optimize the amount of basic parts. 

 
1. Carry-Look-Ahead Adder 

 
The ripple-carry adder having terribly slowed once one 
must add several bits. There in a 32-bit adder, the delay 
would be regarding sixty three ns if one assumes a gate 
delay of one ns. The carry-look-ahead   adder   solves   
this downside by shrewd the   carry signals earlier, 
supported the   inputsignals. It’s supported the actual fact 
that a carry signal is going to be generated in 2 cases: 

 

(1) When both bits Ai and Bi are 1,  

(2) When one of the two bits is 1 and the carry-in is 1.  

C1 =G0 +P0.C0 

C2 =G1 +P1.C1 =G1 +P1.G0 +P1.P0.C0 

C3 =G2 +P2.G1 +P2.P1.G0 +P2.P1.P0.C0 

C4 = G3 + P3.G2 + P3.P2.G1 + P3P2.P1.G0 + P3P2.P1.P0.C0 

 

 
Figure 1 Block diagram of a 4-bit CLA 
 
2. Block carry look-ahead adder 
 

Carry look-ahead adder is to reverse the basic design 
principle of the RCLA, that is, to ripple carries within 
blocks but to generate carries between blocks by look-
ahead. A block carry look-ahead adder [20]. 

 
Figure2 Block carry look-ahead adder 

 
3. Proposed TG Method 

 
The results of the previous sections can be summarized in 
the following four statements: 

 
1. Spurious activity limits number efficiency.  
2. Wallace reduces defect generation and 

propagation.  
3. Minimum-size transistors increase energy 

efficiency.  
4. An additional refined approach (Chong) so 

succeeds in decreasing the spurious activity .  
 
 

TG-Multiplier could be a straightforward design supported 
the Wallace tree with minimum-size transistors. The 
Reversible Transmission gates that make the terms are 
enforced in level-restoring static CMOS that gift strictly 
electrical phenomenon inputs, thence decoupling the 
number from the input drivers. The full-adder is build of 2 
reversible peres gate. The full-adder cells within the final 
RCA are once more level-restoring static CMOS gates to 
recover the driving capability. Spurious change activity 
considerably while not compromising the advantages with 
energy-hungry add-on sub circuits. 

 
Transmission gates combined with level-restoring 

static CMOS Reversible Logic Peres gates, suppress 
glitches via RC low-pass filtering, whereas conserving 
timeless driving capabilities. The table 1 shows the power 
comparison and area utilization report. The proposed TG 
reversible logic based multiplier having less power 
consumption than others. The Reversible gates are wont to 
implement arithmetic circuit victimization full Adder and 
Subtractor and reversible feedback loop for the 
Adder/Subtractor. In figure 3 and 4 Proposed reversible 
logic multiplier implementation using radix 4 approach. In 
this paper the reversible logic method tested with all input 
sequences are maintained as common for all the multiplier 
circuits. Both the multiplicand and multiplier deicide the 
reversible logic. 

 
The Reversible sixteen bit Reversible number is 

constructed victimization economical style with minimum 
quantum price, minimum garbage and minimum space and 
power overheads. The projected style implementation of 
Reversible arithmetic unit victimization Reversible number 
has higher performance as compared to existing styles in 
terms of range of gates used, Garbage outputs and Quantum 
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price and hence will be used for low power applications. 
Figure 5 and 6 represents the Wallace tree and transmission 
gate based multiplier approach that having same set of input 
and output with reference to the previous multipliers. 

 
Reversible Logic implemented using unsigned 

multiplier and its results comparison shown in table 1 .The 
static power consumption has less difference with respect to 
the dynamic power consumption, so they are not included 
in the table. The proposed reversible logic circuit having the 
less delay variation with respect to the existing method. All 
the circuits are verified using different device families in 
the Altera quatrus II environment with different device 
setup provides similar variation, they helps to analyze the 
performance of the proposed method. Reversible logic 
tested with serial parallel multiplier also. The Reversible 
logic reduces the computation time and power. 

 
4. RESULTS 

 

 
 

 
 
Fig 3 .Simulation result  

The common multiplication methodology is “add and 

shift” formula. In parallel numbers range of partial product 

to be supplemental is that the main parameter that 

determines the performance of the multiplier. To scale back 

the quantity of partial product to be supplemental, changed 

Booth formula is one in all the foremost fashionable 

algorithms. 

 

CONCLUSION  
To realize speed enhancements Wallace Tree formula may 
be accustomed scale back the quantity of serial adding 
stages. Any by combining each changed Booth formula and 
Wallace Tree technique we are able to see advantage of 
each algorithm in one number. but with increasing 
correspondence, the quantity of shifts     between the partial 
product and intermediate sums to be supplemental can 
increase which can lead to reduced speed, increase in 
chemical element space attributable to irregularity of 
structure and additionally accrued power consumption 
attributable to increase in interconnect ensuing from 
advanced routing. On the opposite hand “serial-parallel” 
multipliers compromise speed to realize higher performance 
for space and power consumption. The choice of a parallel 
or serial number all depends on the character of application. 
In this paper we tend to studied the multiplication 
algorithms and design and compare them in terms of speed, 
area, power and combination of those metrics. 
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