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Abstract

LSI design of self-timed light sorter

Tatsuhiro KUBO

With the development of VLSI technology, the scale of integrated circuits is be-
coming very large and the size of the ICT products is becoming very small. With
the continuous increase of the integration density, the problems such as high power con-
sumption, heat generation and electromagnetic interference must be noticed and solved.
A STP (Self-Timed Pipelined) structure is preferable because it can be easily added and
modified by adjusting the simple handshake mechanism between two adjacent pipeline
stages without global clock control. In addition, a inter-pipeline data transfer control
circuit, which can flexibly alter the data transfer direction to any pipeline stage, has
been proposed. Based on the STP structure and the inter-pipeline data transfer control
circuit, a SPS (Self-timed Parallel Sorter) is designed for the parallel sorting function.
However, a problem is that the circuit area is proportional to the input data.

O In this dissertation, a light-weight sorter called SLQ is proposed and implemented by
ASIC technology based on the 0.18um CMOS standard library of TSMC. The results
shows that, a 10-stage SLQ can be custimized into 15185um? area and achieve 1.35

Mpacket /sec throughput. Compared with the SPS, the SLQ is more light-weight.

key words Self-Timed Pipeline, Inter-Pipeline Data Transfer Control Circuits, Self-

timed Light sorter using pipeline Queue
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