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Abstract In the System on a Chip design, the on chip bus is one of the critical factors that decides
the overall system performance. Especially, in the case of reusing the IPs such as processors, DSPs
and multimedia IPs that requires higher bandwidth, the bandwidth problems of on chip bus are getting
more serious. Recently ARM proposes the Multi-Layer AHB BusMatrix that is a highly efficient on
chip bus to solve the bandwidth problems. The Multi-Layer AHB BusMatrix allows parallel access
paths between multiple masters and slaves in a system. This is achieved by using a more complex
interconnection matrix and gives the benefit of increased overall bus bandwidth, and a more flexible
system architecture. However, there is one clock cycle delay for each master in existing Multi-Layer
AHB BusMatrix whenever the master starts new transactions or changes the slave layers because of
the Input Stage and arbitration logic realized with Moore type. In this paper, we improved the existing
Multi-Layer AHB BusMatrix architecture to solve the one clock cycle delay problems and to reduce
the area overhead of the Input Stage. With the elimination of the Input Stage and some restrictions
on the arbitration scheme, we can take away the one clock cycle delay and reduce the area overhead.
Experimental results show that the end time of total bus transaction and the average latency time of
improved Multi-Layer AHB BusMatrix are improved by 20% and 24% respectively, in case of
executing a number of transactions by 4-beat incrementing burst type. Besides the total area and the
clock period are reduced by 22% and 29% respectively, compared with existing Multi-Layer AHB
BusMatrix.
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