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Abstract— Convolutional encoding is most important technique in Code Division Multiple Acess(CDMA).CDMA uses convolutional
encoder to reduce interference. Convolutional encodeing and viterbi decoding are most widely used in most communication systems
because of their excellant error control. Convolutional encoding with Viterbi decoding is a FEC technique that is particularly suited to a
channel in which the transmitted signal is corrupted mainly by additive white gaussian noise (AWGN). The design has been
implemented on SOPC using XILINX 12.2 software with supporting simulation tool 1Sim.
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I. INTRODUCTION

SOPC is nothing but system on programming chip. It is
semiconductor  device containing programmable logic
components and interconnects. The programmable logic
components can be programmed to implement the function of
basic logic gates such as AND, OR, NOT, XOR or more

complex combinational functions such as encoder
and decoder or simple math functions. These
programmable logic devices also include memory
elements, which may be simple flip-flops or more
complex blocks of memories [5] . In order to design
the behavior of the SOPC, users must provide a
Hardware Description Language [HDL].Such as
Verilog Hardware Description Language or VHDL

Due to weaknesses of using the block codes for
error correction in useful channels, another approach
of coding called convolutional coding had been
introduced in 1955 [1]. Convolutional encoding and
the viterbi decoding both are the least error
techniques. So here we tried to reduce the errors by
using same technique with the implementation of
FPGA.
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II. ENCODER HARDWARE DESIGN
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Figure 1. Convolutional Encoder

. A Convolutional encoder can be viewed as a finite state
machine. It can be implemented with registers ,XOR gates and a
multiplexer .A Convolutional coding is done by combining the
fixed number of input bits .The Input bits are stored in the fixed
length shift register and they are combined with the help of
mod-2 adders. This operation is equivalent to binary convolution
and hence it is called Convolutional coding.

From Figure 1. it is observed that whenever the message bit is
shifted to position SO, the new values of V1, V2 and V3 are
generated depending upon SO, S1, and S2. To represent the
output of previous two message bits S1 and S2 are used. The
current bit is present in SO. Output of the convolution encoder is,

V1= S0 XOR (GS1) S1 1)
V2= S0 XOR (GS2)S1 XOR (GS3) S2 --------- )
V3= S0 XOR (GS2)S1 XOR (GS3) S2---------- 3)

The convolutional encoder operates by passing the input bit in
S0 and shift to SO-S1-S2 in one operation and accordingly output
bit V1, V2 & V3 varies. Table 2.1 shows detailed step wise

operation for variation in state of the encoder.

It can be implemented by using following procedure:
1. Generate 1MHz clock from the clock division.

2. Give start signal for encoding.
3. Take the input data in the form of 7, 8 and 9 bits.

Page 238



4. Do the Convolution encoding with respective code rate.

5. After encoding transmit the data serially

I1l. DECODER HARDWARE DESIGN
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Fig.2 Viterbi Decoder
Decoder decodes the message [2]. For encoding the

convolutional encoding which is most efficient technique in
digital communication systems[3]. A viterbi decoder drops the
least likely trellis path at each transmission stage. In this way, it
decreases decoding complexity with early rejection of unlike
paths and gets its efficiency via concentrating on survival paths
of the trellis. The receiver receives the serial encoded data and
converts it into 3 bit parallel data.

Fig 2 shows a typical viterbi decoder. It has BMU(nranch metric
unit),PMU(path metric unit) and ACS(add and compare unit). A
viterbi decoder drops the least likely trellis path at each
transmission stage usig all available paths through Trellis with
ACS. In this way, it decreases decoding complexity with early
rejection of unlike paths and gets its efficiency via concentrating
on survival paths of the trellis.

It follows following procedure:

1. Wait for falling edge to be detected, after detecting falling
edge sample after 52psec.

2. Now sample the next bits.

3. after all bits are received check that next bit received is STOP
bit.

4. Give the received data to the Viterbi decoder for decoding.
5. After decoding output the data which is original information
transmitted.

IV. SIMULATION USING FPGA

FPGA is nothing but system on programming chip. It is
semiconductor  device containing programmable logic
components and interconnects. VHDL is commonly used as a
design-entry language for FPGA and application-specific
integrated circuits in electronic design automation of digital
circuits. VHDL comes from VHSIC hardware description
language, where VHSIC stands for very high- speed integrated
circuit. The process starts with Register Transfer Level (RTL)
coding which comprises of Behavioral description and
Hardware Description Language (HDL).
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V RESULTS AND DISCUSSION

Bit Code Number of | Bit Error
Length | Rate Errors rate
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2 %
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Fig. 3. Comparison Table
The output for the encoder and decoder is shown in fig.4 and 5.
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Fig.4 Encoder output

Fig 5 Decoder output

V. CONCLUSION

It is observed from the table that with increase in code rate and
constraint length bit error rate is also increased. Hence we
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conclude that viterbi decoding is limited to lower constraint
length.

Future work is focused on design of convolutional encoder and
viterbi decoder with more than 9-bit constraint length.
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