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This thesis deals with the implementation of error control coding on voice service
channel for 3GPP mobile system by using Convolution encoding and Viterbi decoding. This
Viterbi decoding scheme can be categorized into two cases of parallel and serial structure.
Basically, its parallel structure operates with a higher speed than that of the serial style but it, of
course, obtains a larger implemented area. Due to the limitation of integrated circuits on their
speed, silicon area, and power consumption, this work proposes an implementation of a small
Viterbi decoder following TS 25.212 standard of 3GPP. Its specifications are coding rates of 1/2
and 1/3, with generator polynomial (561, 753), and (557, 663, 711), respectively. Both cases are
designed with the constraint length of 9 (256 states). In this design, the serial Viterbi decoder
architecture with four add-compare-select (ACS) combined with the register exchange method is
proposed and it is modified in order to connect with the serial architecture working style. This
work is done by using Verilog HDL and implemented on a platform for Xilinx Vertex II FPGA.
As a result, it obtains small number of slices and block RAM, achieves up to 3.46 Mbps of data

transfer which suitable for 3G W-CDMA mobile system, and could be modified for other related

communication systems accordingly.





