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Abstract

Up to date, a lot of bus protocol and bus architecture are released though most of them are based on the shared bus
architecture and inherit the limitation of performance. SNP (SoC Network Protocol), and hence, SNA (SoC Network
Architecture) which are high performance on-chip~bus protocol and architecture, respectively, have been proposed to solve
the problems of the conventional shared bus. We refine the SNA specification and improve the performance and
functionality. The performance of the SNA is improved by supporting simultaneous routing for bus request of multiple
masters. The internal routing logic is also improved so that the gate count is decreased. The proposed SNA employs
XSNP (extended SNP) that supports almost perfect compatibility with AMBA AHB protocol without performance
degradation. The hardware complexity of the improved SNA is not increased much by optimizing the current routing logic.
The improved SNA works for IPs with the original SNP at its best performance. In addition, it can also replace the
AMBA AHB or interconnect matrix of a system, and it guarantees simultaneous multiple channels. That is, the existing
AMBA system can show much improved performance by replacing the AHB or the interconnect matrix with the SNA.
Thanks to the small number of interconnection wires, the SNA can be used for the off-chip bus system, too. We verify
the performance and function of the proposed SNA and XSNP simulation and emulation.

Keywords : on-chip—network, on—chip-bus, SoC bus, SNA, crossbar router, AMBA AHB, SNP
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Table 1. Area comparison of various crossbar routers.
0.25um 1 XR bl 2
@100MHz | (gate counts) (XSC + XSM)
Triangle ~ 3,900 1,100 + 2,800
Rectangle ~ 8,000 1,500 + 6,500
Pentagon ~ 13,300 2,200 + 11,100
Hexagon ~ 20,000 3,000 + 17,000
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Table 2. Area comparison of original and proposed SNA.

Original SNA Proposed SNA
(4SW+1XR) | (4SW+1XR)
Xilinx Virtex2
8000 (FPGA) ~ 2,320 LUT ~ 2,760 LUT
CMOS 0.25um
@100MHz ~ 11,000 gates | ~ 10,000 gates
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Table 3. Area comparison of AMBA Interconnect Matrix

and the proposed SNA.

AMBA Interconnect Proposed SNA
Matrix (8x8 port) " (8 Converters + 4
SW + 1 XR)
Xl“?;p\é:)e X2 NA ~ 4,542 LUT
C’\gf OSMZSZU M1~ 25000 gates | ~ 27,100 gates
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