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Abstract In recent years, the AES in North America and the NESSIE project in Europe have been in progress. Six
proposals have been submitted to the NESSIE project, including the LILI-128 by Simpson in Australia in the synchronous
stream cipher category. These proposals tend towards a design with parallelism of the algorithms in order to facilitate
specd-up. In this paper, we consider the PS-LFSR and propose the effective implementation of various nonlinear combiners:

memoryless-nonlinear combiner, memory-nonlinear combiner, nonlinear filter function, and clock-controiled function. Finally, we

propose 7 -parallel SUM-BSG and LILI-128's parallel implementation as examples, and we determine their securities and

performances.
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Items SUM-BSG 8-parallel
SUM-BSG
Period 10% 10*
Randomness random random
Linear complexity approximately approximately
period period
Correlation immunity 7 7
Processing rate ratio 1 m=8
Number of F/Fs 270 38
Number of XOR gates 42 336
Total number of gates 1392 2326 (1.67 times)
(if 1 F/F = 5 gates)
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