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In VL3I design field, the fabrication technology is progressing from 180nm, 90nm to 65nm such that a
large amount of fransistors can be integrated into a single chip and the design methodology of SoC
becomes imporiant. As the number of IPs is growth on chip, the communication among IPS is also turning
it compbex. Thus the bandwidth of the single shared-bus interconnection |s not sufficient in many
applications.

In general, the IPs are designed with different operating frequency, so they are difficull to be integrated inlo
a single shared-bus. However, the on-chip network design has the property of globally asynchronous and
locally synchronous (GALS) which can easily integrate each IP in different clock domain, As a resull, we
propase a high-efficlency micro-switch to replace singhe shared bus interconnection.

The crossbar switch is the intermediate of data transfer for on-chip micro-network. Also, i is the key
component 1o determing the overall iransmission performance. The crossbar architeciure s the core of the
switch which handles the network throughput. Therefore, it is necessary to obtain high-performance and
low-cost crossbar architecture for offering high-speed on-chip network transmission, The progress of
traditional network design uses oulput queue, Input quaus, combine input and oul quews, and combined
imput and cross-point queue for data delivery. We propose a novel cross-point archifectures, is called
multi-channgl cross-peint buffer gueus to improve the transmission efficiency. Each data can be sent info
the corresponding cross-point buffer directly, and the falr arbitration circuit i employed 1o transfer data in
turn. The crossbar switch can be applied to different quality of service (Qo5) for bandwidth allocation that
improves the overall transmission efficiency.

Thie creative of this work proposed several features is shows as follows. (a) data packet format for
micro-network, (b) low-cost and high-speed micro-switch architecture, (c) micro-network interface design,
{d) MCCQ micro-switch, (&) falr and distributed soring control method and circuit design

Thie integrity of this work also performs several verifications as follows. (a) complete 5-port MCCO
micro-swilch performance and verification, (b) complete high-efficiency 10Gbps swilch FPGA design and
verification, (c) complele cross-point based crossbar full-custom design and verification, (d) complete
multiplexer based crossbar on semi-custom design and vertfication, (e) compiate fast multiple image
transmission micro-network design in twin-star topology, (f) complete micro-switch and ARM processor
design and verification,
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