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Abstract

This paper proposes a field programmable sequencer and memory (FPSM) which is programmable unit dedicated to
peripheral devices on the microcontroller unit. The FPSM functions not only as peripheral devices but also as standard
internal memory. By using the FPSM, it becomes possible to provide a microcomputer product that makes it possible to
reconfigure various peripheral circuits on one microcomputer.

The FPSM consists of an array with a programmable memory unit (PMU) and a switch box (SB) that controls the
connection of the PMUs, and has MCU interface for intercorporate with microcomputer. The PMU is a basic logic
element simulating a sequential circuit, and has an address control mechanism using a microinstruction.

The FPSM architecture model was created using the model-based design method of SystemC, and simulated and the
operation was confirmed. An 8-bit PWM function equivalently constructed using PMU was mounted FPGA and the
operation was confirmed. In addition, prototype chip of FPSM with PMU arranged in 4 rows and 4 columns was
prototyped, and peripheral functions such as counter / timer, FIFO, PWM, etc. assumed to be frequently used in
microcomputer were implemented and operation confirmed, and proved reconfigurable.

Moreover, compared with FPGA, FPSM confirmed that hardware scale is equal or less than half, power consumption
is about 1/3 to 1/5.FPSM is superior to FPGA in mounting area and power consumption, and demonstrated the
effectiveness of FPSM architecture as programmable logic device for microcomputer.

Finally, an example of applying FPSM architecture to a packet search engine will be described. In the match /
mismatch packet filter search engine, a hash function using a PMU was implemented in the match detection circuit,
and the TEG chip was prototyped and evaluated. Throughput was improved, energy consumption was further reduced,

and the effectiveness of packet search engine applications was demonstrated.
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