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Abstract - DSRC is an emerging technique to push the intelligent transportation system into our daily life. The DSRC 
adopt FM0 and Manchester codes to reach dc-balance, and enhances the signal reliability. The coding-diversity between 
the encoding techniques limits the potential to design a fully reused VLSI architecture. In this paper, SOLS technique is 
proposed to overcome this limitation, which improves the hardware utilization rate. In this project Xilinx-ISE tool is used 
for simulation, logical verification, and further synthesizing.  
 
Index terms - Dedicated Short Range Communication(DSRC), FM0, Manchester, Similarity Orientation Logic 
Simplification (SOLS). 
 
I. INTRODUCTION 
 
The dedicated short range communication is a 
protocol for one or two way medium range 
communication. Exchange of information can be 
done in a communication system we cannot transmit 
the data until it is converted in to signal. The FM0 
and Manchester are used to encode the data while 
transmit the signal. We developed the resued 
architecture for both encodings using SOLS having 
the two methods: area com pact retiming and balance 
log ic operation sharing. The area compact retiming 
used to reduce the transistor counts. The balance 
logic-operation sharing efficiently combines FM0 
and Manchester encodings with the fully reused 
hardware architecture. The experiment results reveal 
that this design achieves an efficient performance 
compared with previous works. 
 
II. PRINCIPLES OF FM0 AND MANCHESTER 
ENCODING 
 
FM0 Encoding 
The FM0 having the three rules. If X is the logic-0, 
the FM0 code has the transition between the A and 
B.If X is the logic-1. There is no transition is allowed 
between the A and B. The transition is allocated in 
each FM0 code. The wave form is given in Figure 1.  

 
Figure 1: FM0 Encoding 

Manchester Encoding 
The Manchester encoding is realized with the XOR 
operation for using the CLOCK and X. The clock 
always has a transition within the one cycle as shown 
in Figure 2. 

 
Figure 2: Manchester Encoding 

 
III. HARDWARE ARCHITECTURE OF FM0 
AND MANCHESTER ENCODERS  
 
The hardware architectures of FM0 and Manchester 
encoders are shown in Figure. The Manchester 
encoder is as simple as a XOR operation for X and 
CLK. Nevertheless, the FM0 encoding depends not 
only on the X  but also on the previous-state of the 
FM0 code. The output of FM0 code is denoted as 
CLK A(t) + (!CLK) B(t).By using fsm and transition 
state, the Boolean functions of A(t) and B(t) are 
given as, A(t) = !B(t − 1) and B(t) = X ⊕ B(t − 1).  
The determination of which coding is adopted 
depends on the Mode selection of the MUX−2, 
where the Mode = 0 is for FM0 code, and the Mode 
= 1 is for Manchester code. The hardware 
architecture has a poor Hardware utilization rate. 
when mode is adopted half of the components are 
wasted. 

 
Figure 3: Hardware Architecture of FM0 and Manchester 
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IV. DESIGN OF FM0 AND MANCHESTER 
ENCODER USING SOLS TECHNIQUE 
 
The purpose of SOLS technique is to design a fully 
reused VLSI architecture for FM0 and Manchester 
encodings. The SOLS technique is classified into 
two parts: area-compact retiming and balance logic-
operation sharing. Each part is individually described 
as follows. Finally, the performance evaluation of 
the SOLS technique is given. 
Area Compact Retiming 
For FM0 the state code of the each state is stored 
into DFFA and DFFB .The transition of the state 
code is only depends on the previous state of B(t-1) 
instead of the both A(t-1) and B(t-1). Thus, the FM0 
encoding just requires a single 1-bitflip-flop to store 
the previous value B(t–1).In Figure 4, If the DFFA is 
directly removed, a non synchronization between 
A(t) and B(t) causes the logic fault of FM0 code. To 
avoid this logic-fault, the DFFB is relocated right 
after the MUX_1 as shown in Figure 5,  

 
Figure 4: Encoding Without Area Compact Retiming 

 
Figure 5: FM0 Encoding with Area Compact Retiming 

 
Balance Logic Operation Sharing 
The FM0 and Manchester logics have a common 
point of the multiplexer like logic with the selection 
of the CLK. The concept of balance logic- operation 
sharing is to integrate the X into A(t) and X into B(t). 
The A(t) can be derived from an inverter of B(t – 1), 
and X is obtained by an inverter of X. The logic for 
A(t)/X can share the same inverter, and then a 
multiplexer is placed before the inverter to switch he 
operands of B(t – 1) and X.  

 
Figure 6: Balance logic-operation sharing of A(t) and X. 

 
Figure 7: Balance logic-operation sharing of B(t) and X. 

 
The Mode indicates either FM0 or Manchester 
encoding is adopted. The similar concept can be also 
applied to the logic for B(t)/X, as shown in Figure  7. 
In the logic for A(t)/X, the computation time of 
MUX _2 is almost identical to that of XOR in the 
logic for B(t)/X. However, the logic for A(t)/X 
further incorporates an inverter in the series of  
MUX _2. T his unbalance computation time between 
A(t)/X and B(t)/X results in the glitch to MUX_1 as 
shown in Figure 8, possibly causing the logic-fault 
on coding. 

 
Figure 8: Unbalance computation time between A(t)/x and 

B(t)/x. 
To alleviate this unbalance computation time, the 
architecture of the balance computation time 
between A(t)/X and B(t)/X is shown in Figure 9.The 
XOR in the logic for B(t)/X is translated into the 
XNOR with an inverter, and then this inverter is 
shared with that of the logic for A(t)/X. This shared 
inverter is relocated backward to the output of 
MUX_1. Thus, the logic computation time between 
A(t)/X and B(t)/X is more balance to each other. 

 
Figure 9: Balance computation time between A(t)/x and B(t)/x. 
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V. SIMULATIONS AND EXPERIMENTAL 
RESULTS 
 
In the waveform, clk signal represents clock, clr 
signal represents clear, x signal represents the single 
bit input which we are applying to the design. All 
these clk, clr, x signals are inputs. Similarly qout is 
the output signal for the design. Here clock signal is 
generated for the positive edge. Initially the clear 
signal should be force to  
logic 1 and after one clock cycle made it to logic 0 
for performing the corresponding functional 
operation. To obtain the required outputs force the 
inputs logic with the required values. The power 
consumption without sols technique is 97mw and 
with sols technique is 58mw.  

 
Figure 10: Simulation results for FM0 encoding 

 

 
Figure 11: Simulation results for Manchester encoding 

 
Area:       Area with out sols technique 
                Area with  sols technique 

 
 
CONCLUSION 
 
The coding-diversity between FM0 and Manchester 
encodings causes the limitation on designing VLSI 
architecture. The limitation analysis of FM0 and 
Manchester encodings is discussed in detail. Hence, 
the fully reused VLSI architecture using SOLS 
(Similarity oriented logic simplification) technique 
for both FM0 and Manchester encodings is adapted. 
The SOLS technique eliminates the limitation by two 
core techniques: area-compact retiming and balance 
logic-operation sharing. Area-compact retiming 
relocates the logic elements effectively. The Balance 
Logic operation sharing technique combines FM0 
and Manchester encodings to produce balanced 
computation time. Results show the improved 
hardware utilization rate through which power 
consumption is reduced. This project not only 
develops VLSI architecture for FM0 and Manchester 
Encoding but also improves the performance of both. 
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