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Abstract

Self-Timed Pipeline Implementation of

Two-Layered AC Algorithm

Toru Nagao

A self-timed pipeline(STP) implementation of the two-layered AC algo-
rithm(TLAC) is studied in this dissertation. This implementation aims to realize the
signature matching engine (SME) of our embedded personal gateway(EPG) which can
provide both gateway and security functions for mobile devices in ubiquitous network.

The EPG is implemented on the data—driven network processor(DDNP), in which
a flexible asynchronous circuit called STP is adopted because of its low power consump-
tion and high flexibility. In EPG, each SME employs a signature matching algorithm
called TLAC algorithm and works as an internal accelerator independently. The STP
implementation of the TLAC algorithm is adopted, because a relatively large interface
and overflow detection circuits between the SME and other modules are necessary if the
SME is realized by a synchronous circuit.

The ASIC implementation of the proposed solution is realized based on the 0.18um—
CMOS standard library of TSMC. The results shows that an SME accepting a signature
set of 4682 characters at the cost of 21.3 KB SRAM.,is customized into 2.07 mm? area
and processes at 1.24 Gbps throughput. The results shows a excellent area efficiency

and satisfactory requirements of the SME on EPG.
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