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Proposal for a Field-evolvable Hardware Based on a Microprocessor
Incorporated with Flash Memory

YUuJl SATOt

A new idea for evolvable hardware based on a microprocessor is proposed. In recent years,
there has been much research using Programmable Logic Devices (PLD) and Field Pro-
grammable Gate Arrays (FPGA). In particular, the application of digital circuit evolution
to engineering fields has already begun. On the other hand, long learning time, difficulty to
predict when an effective capability will appear, large chip size and other such problems have
hindered progress in diffusion into engineering fields. Here, we propose register transfer level
evolution performed on a microprocessor as a means of addressing these problems.
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Fig.1 An example of a programmable logic device where
an AND array and an OR array are both freely pro-

grammable.
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Fig.2 Basic concept of evolvable hardware based on FPGA (Ref. [Higuchi 1999]).
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Fig.3 A conceptual diagram that illustrates the relation-
ship of the execution unit and control signals.
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Fig.4 The concept of the microprogram control method.
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Fig.6 An example of on-board programming systems.
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Fig.7 An example of a block diagram of flash memory.
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Fig.8 A trend map of flash memory capacity. The memory
capacity has steadily increased in recent years.
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Fig.9 An example of task control method using Sched-
ule Control Memory (SCM). The SCM is a two-
dimensional memory map encoding a 0/1 bit code
that stores task numbers.
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Fig.10 An example of a system configuration using the
field-evolvable processor.
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Table 1 Truth table correspond to the logic circuit shown
in Fig. 12 and Fig. 13.

L

012 0100000000000000D
Fig.12 Logic circuit corresponds to the truth table
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shown in Table 1 (After logic minimization).
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Fig. 13 Logic circuit corresponds to the truth table
shown in Table 1 (Before logic minimization).
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