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A Pipelined Functional Unit Generation Method for
SIMD Processor Synthesis System

AKIRA KURIHARA,! YUICHIRO MIYAOKA,8 NOZOMU TOGAWA,*
MASAO YANAGISAWAT and TATSUO OHTSUKIt

A SIMD processor core has SIMD functional units whose critical path delay is relatively
long and it usually determines operating frequency. Pipelining of functional units is quite nec-
essary to increase the operating frequency, and thus we propose a pipelined functional unit
generation method which can synthesize functional units with varying numbers of pipeline
stages. Given a set of instructions to be executed by a functional unit, the number of pipeline
stages, and constraints for area and delay, the proposed algorithm generates more than one
architecture candidates for the functional unit. By composing the functional units from the
combination of subfunctional units, we can generate the functional units with small area and
short delay quickly. Furthermore, because each subfunctional unit is composed of very small
hardware units, we can insert pipeline registers between them. Then we can decide a pipeline
stage number freely and can obtain the pipelined functional units. We also show the promising
experimental results on the algorithm evaluation.
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Fig.1 A HW/SW cosynthesis system and pipelined

functional unit generation.
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Fig.3 Architecture template of a SIMD functional unit.
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Fig.4 Pipelined functional unit generation system.
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Fig.7 Error of estimated delay: (a) Estimated delay for
each minimum unit module, (b) Critical path delay
of the entire modules.
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Fig.9 Architecture configuration algorithm.
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Fig.12 Pipeline register insertion algorithm.
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(a) The stage number 1, no constraints,
(b) The stage number 2, no constraints,
(¢) The stage number 3, no constraints,

(d) The stage number 2, area/delay constrains: 1,000,000 [zm?]/6 [ns].
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Table 4 Estimated values and mesured values for actual circuit in Fig. 13 (d).
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Table 5 Estimated delay of the circuit which has the similar area in Fig. 13 (d).
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Table 6 The number of enumerated configurations and the CPU time.
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