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Reducing Resource Consumption in Asynchronous Network-on-

Chip Based on Null Convention Logic (NCL)

Abstract
As system on a chip (SoC) complexity grows, asynchronous networks on
chip (NoC) emerge as effective solutions for interconnecting components,
offering benefits like power efficiency, scalability, and elimination of
synchronization issues. These networks consist of routers, links, and
interfaces with system's functional blocks, and using pipeline technique,
which is widely used in asynchronous architectures to enhance throughput
performance and control data flow within the network in the absence of

clock synchronization.

Recently, there has been increasing interest in using Null Convention
Logic (NCL) for implementing Networks—on—Chip, as it is considered one
of the promising design paradigms for constructing low—power robust
asynchronous circuits. However, it suffers from increased resource
consumption compared to other design paradigms, due to its use of

specialized gates and dual-rail encoding.

This research introduces a resource—efficient method for implementing
NCL-based NOC router architectures using Register—-Less—NCL pipeline
technique, and propose new method to design NCL gates, which
eliminating the need for Multi-threshold NCL (MTNCL) gates in this

pipeline, and can be implemented even in Field Programmable Gate
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Arrays (FPGAs) or using the standard NCL cells method. Simulation
results show that The new design of NOC router using the proposed RL-
NCL pipeline architecture was able to achieve a significant reduction in
resource consumption by 27,32% compared with the conventional NCL
pipeline architecture. This reduction in resource consumption, in turn,

leads to an improvement in router latency and power savings.

Keywords: Asynchronous Circuits, NOC, NCL, FPGA, Pipeline, RL—NCL.
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