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A Parallel Bit-Stuffing Algorithm for Crosstalk Avoidance in High-Speed
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With the advances of the VLSI technologies and the increase
of the clock rates in the VLSI circuits, the crosstalk effect due
to coupling capacitance and inductance has become an
issue in deep sub-micron designs. Furthermore, the trend
toward low-voltage and low-power circuit designs that leads
to higher sensitivity of the circuits to interference and noise
makes the problem more challenging.

In the literature, it is suggested that one can mitigate the
crosstalk effect by avoiding “opposite transitions” on
any two adjacent wires. A coding scheme without opposite
transitions on any two adjacent wires is called a forbidden
transition code (FTC).

Ground shielding is the simplest way to generate FTCs, but
the coding rate (throughput) is only 50%. In 2001, Victor
and Keutzer showed that there exist FTCs that achieve the
coding rate 0.6942 when the number of wires is sufficiently
large. However, the hardware complexity is too high to be
implemented.

In this work, we propose a parallel bit-stuffing algorithm to
generate FTCs. The encoding scheme features as follows:

1. Our parallel bit-stuffing encoding scheme achieves
a coding rate more than 80% and very close to the
Shannon capacity. To the best of our knowledge, it has
the highest coding rate (throughput) among all practical
encoding schemes known in the literature.

2. The time complexity of the parallel bit-stuffing encoding
scheme is O(1), which is independent of the number of
wires in the buses.

3. Our parallel bit-stuffing encoding scheme is very simple
to implement. Therefore, our work is very practical.

4. The bus encoding methodology is independent of VLSI
technology, and thus could be integrated with other

techniques for crosstalk elimination in high-speed buses.



