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A Study of Floorplanning for Asynchronous Circuits
with Bundled-data Implementation on FPGAs

HIROSHI SAITO,"" NAOHIRO HAMADA, !
TOMOHIRO YONEDA2 and TAKASHI NANYAT3

A factor to decide the performance of asynchronous circuits with bundled-
data implementation is the delay of the control circuit including delay elements.
This paper shows a floorplan method for bundled-data implementation so that
the sum of control delays from inputs to outputs is minimized while estimating
the control delays on the target FPGA.
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Fig.1 Circuit model.
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Fig.2 Example of hcp; . and hdp; ..
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Fig.3 Example of bdp; ., and bcp; a, - Fig.4 FPGA.
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Fig.5 Placement of control module CTR;.
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Table 1 Delays on Vertex 4. Table 2 Parameters for SA.
name delay (ns) name value
diut 0.15 Tinitial O 1
dyi1 0.15 Tend 0.001
dwis 0.21 ite 1000
dyg(dist) 0.04 * dist + 0.39 cf 0.9
dreqt 0.43
dreq— 0.43
dout+ 0.47
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Table 3 Performance evaluation.
goooooooo ooood
0o 00000 (00) | SC/HC/BC | OO0 [ns] | OO [s] | OO0 [ns] | OO [s]
diffeq 37 (8) 25/1/1 48.65 131.55 45.50 216.52
isqrt 40 (9) 30/2/3 52.91 251.18 43.75 443.77
orddif 43 (14) 32/5/0 117.91 | 223.60 | 111.47 | 362.38
ewf 68 (18) 74/8/0 134.87 480.67 120.71 756.47
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Table 4 Area evaluation.
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