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Abstract- Bit swapping linear feedback shift register (BS-LFSR) 

is utilized in a conventional linear feedback shift register (LFSR) 

to decrease its power dissipation and enhance its performance. 

The proposed configuration, called bit-swapping LFSR (BS-

LFSR), is made out of an LFSR and exclusive OR and a 2 × 1 

multiplexer to decrease switching activity or number of 

transitions in bit swapping technique. Hence, it reduces dynamic 

power dissipation. Reduce in the dynamic power dissipation will 

decrease the efficiency of the circuit. Hence, the decrease in the 

switching activity will not decrease the performance. 

Keywords-Bit Swapping Linear Feedback Shift Register, Built in 

Self-Test, Low power 

I. INTRODUCTION 

he Bit Swapping Linear Feedback Shift Register 

(BSLFSR) is acquainted with upgrade the execution of 

the fundamental LFSR. The BS-LFSR configuration is 

principally concentrating on decreasing of power dissipation 

by decreasing the switching activity in a conventional LFSR 

without compromising its capacity and performance. Like a 

conventional LFSR, the BS-LFSR can likewise create pseudo-

random values in the register because of the feedback 

component. BS-LFSR is typically utilized as a part of Built in 

Self-Test (BIST) as a test pattern generator (TPG) which 

requires producing a most sequence. BIST strategy permits an 

incorporated circuit (IC) to perform self-check and test 

without requiring any additional equipment. This will prompt 

a lessening in the cost for testing and maintenance of an IC by 

providing with the test machine. In addition, it can identify 

any IC disappointments in a short span interval.  

The efficiency of the BS-LFSR depends not just on the 

parameters. There has been broad research did to expand the 

performance and area of very large scale integration (VLSI) 

plans and in this manner enhanced   

LFSR outline. In any „case, some of these works, however, 

give an optimized area and execution, experiences high power 

dissipation. Power dissipation is an essential thought in VLSI 

circuits as it is required to improve the battery dissipation and 

increment the reliability of the VLSI circuit. Subsequently, 

another plan concentrating on enhancing the power dissipation 

is especially required. 

The essential task of a Bit Swapping Linear Feedback Shift 

Register (BS-LFSR) is the same as a traditional LFSR. The 

principle normal for LFSR when differ with other shift 

registers is that it can create a random sequence by picking an 

appropriate feedback function. The time of grouping is (2n-1) 

for a n-bit LFSR with a most extreme length of 2n-1 long 

states. The most maximum arrangement is persistent and once 

the 2n-1 distinct value have happened, it will reuse for the 

next sequence. A feedback capacity can be planned by 

including a selective XOR on the yields of the flip – flop (at 

least two) and boost the yield into the contribution of the flip 

– flop, called taps. The additional 2x1 multiplexers will be 

included a conventional LFSR to decrease the switching 

action or number of changes utilizing bit swapping method. 

II. LITERATURE SURVEY 

Praveen J. et al., [1] have proposed the Low Power BIST 

Based Pattern Generation for Low Power VLSI Architecture. 

After the exploratory outcomes it demonstrates up to 22.25% 

lessening at all out power contrast with normal LFSR.  

R.Vara Prasada Rao et al., [2] studies that paper on Power 

Optimization of LFSR for Low Power BIST implemented in 

HDL. By the result the total power consumed in modified 

LFSR is 46% less than the power consumed with normal 

LFSR.  

Steven F. Quigley et al., [3] have proposed a low-transition 

LFSR that depends on some new perceptions about the output 

arrangement of a conventional LFSR. The Test comes about 

to 65% and 55% decrease in average and peak power, 

individually. 

V. Selva Kumar et al., [4] have investigated a new method to 

reduce power consumption in BIST. To present a novel test 

design generator (TPG) called multiple single input change 

(MSIC) TPG to test the modules of the chip. In this the MSIC 

can save the test power by 7.5%. 

Bin Zhou et al., [5] have reported on a low power test-per-

check worked in individual test built in self test (BIST). The 

trial comes about in view of ISCAS'85 benchmark circuits 

demonstrate that the proposed low power test-per-clock BIST 

scheme which has increased the efficiency of power, fault 

coverage and test pattern. 

Dhanesh et al., [6] examine the paper on Dual threshold bit-

swapping LFSR for power reduction in BSIT. This paper 

proposes an original thought for joining double limit voltage 

T 



International Journal of Research and Scientific Innovation (IJRSI) | Volume V, Issue IV, April 2018 | ISSN 2321–2705 

www.rsisinternational.org Page 306 
 

for BS-LFSR keeping in mind the end goal to get very power 

effective example generators for worked in individual test 

(BIST) based VLSI. 

Praveen J et al., [7] presented the paper on the Power 

reduction technique in LFSR using modified control logic for 

VLSI circuit. A direct input move enrolls (LFSR) is proposed 

procedure which focuses to reduce the power utilization inside 

BIST itself. 

III. METHODOLOGY 

The essential activity of a bit swapping straight criticism 

move enroll is the same as a customary LFSR. The time of 

succession is (2n-1) for a bit LFSR with a most extreme 

length of 2n-1 long states. The most extreme succession is 

consistent and once the 2n-1 unique esteems have happened, it 

will rehash for the following arrangement. A criticism 

capacity can be composed by including a restrictive OR 

entryway (XOR) on the yields of the flip – flounder (at least 

two) and bolstering the yield into the contribution of the flip – 

tumble, called taps. The additional 2 x 1 multiplexers will be 

included a traditional LFSR to diminish the exchanging 

movement or number of changes utilizing bit swapping 

procedure appeared in Figure1 The fundamental thought in a 

BS-LFSR is to move to neighboring bits on a chose line 

estimation of the multiplexer. 

 

Fig 1. BS-LFSR 

Table 1 demonstrates the correlation of LFSR and BS-LFSR 

succession. As the quantity of changes decrease by 4 of the 

exchanging actions, it will lessen the dynamic power dispersal 

in the BS - LFSR. 

TABLE 1:BS-LFSR sequence 

BS-LFSR 

0 1 1 0 

0 1 0 1 

1 0 1 1 

0 1 1 1 

1 1 1 1 

1 1 1 0 

1 1 0 0 

0 1 0 0 

0 0 0 1 

0 0 1 0 

1 0 0 0 

1 0 0 1 

0 0 1 1 

1 0 1 0 

1 1 0 1 

0 1 1 0 

Number of transistors 

8 4 8 8 

IV. CONCLUSION 

The bit swapping direct criticism move enlist (BSLFSR) 

utilizing multiplexer, flip flop and X-OR gate for low power 

application is proposed. The proposed configuration indicated 

prevalence when contrasted and the regular LFSR and related 

work in diminishing force dissemination and the region. 

Future work will include consolidating the proposed outline 

with other power lessening systems to additionally streamline 

its execution. The number of transistors in LFSR is 32 and the 

number of transistors in the BS - LFSR is 28. By this we can 

conclude that number of transistors required in LFSR is more 

than the number of transistors in the BS - LFSR. As the 

number of transistors decreases the power consumption also 

reduced and efficiency will be increased. 
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