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Abstract: In recent years, a high-level synthesis tool has been attracted in designing hardware circuits
instead of conventional HDL. However, there exist two issues to implement a complex algorithm into hard-
ware, which brings growing scale of a synthesized circuit and long time for simulation. Therefore, though
partitioning a circuit into multiple FPGAs is currently put into practical use, there are two constrains in im-
plementation; the scale and the number of I/O blocks in an FPGA. Thus it is difficult to build a verification
environment. In this study, we partition a circuit synthesized by a high-level synthesis tool into some reduced
circuits. Moreover, the small circuits are equipped with self-verification function with generating a wrapper
for each circuit verification. An FFT circuit which is generated by a high-level synthesis tool is partitioned
by our proposed verification mechanism for partitioned circuits. We verify the partitioned circuits in RTL
simulation as well as implementation on an FPGA in order to confirm our targeted circuits are correctly
operated.
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Fig. 3 Utilization form of the test mechanism for partitioned

circuits.
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#* 1 XC3S1200E ©) v — A&
Table 1 Amount of resources in XC3S1200E.

TE%L
AT A A 8,672
LY A 17,344
LUT ¥ 17,344
Block RAM % | 28

2 Sl R o L

Table 2 Features of resources in the target circuit for evalua-

tion.
FEMAME | FPGA U v —X | FIHZE
AT A4 A 9,066 8,672 104%
LYASE 5,966 17,344 34%
LUT % 17,047 17,344 98%
L IEERI e 49 MHz - i
100
NSlice
90 L
o/ 75%utilization __|BRegister |
70 LT
[=
S &
-
T 50
E 10
3
30
20 +— §§
10 \\
partitionl partition2

5 MBI Z 75%LLNTICHIR L 72556 O F =

Fig. 5 Utilization in the case of the limitation on 75% or less.
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Fig. 6 Utilization in the case of the limitation on 50% or less.
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3 [EEEZE TS%ITICHIR L 228560 v — A& L EIER IR

Table 3 Amount of resources and operation frequency in the case of the limitation on

75% or less.

ATARF | VIASE | LUT % | 8ifERBE [MHZ]
partitionl 5,362 3,535 10,423 70
partition2 2,425 2,035 4,800 86

x4 B 50% N FISHIBR L 723560 v — 2 & & B1ER R

Table 4 Amount of resources and operation frequency in the case of the limitation on

50% or less.

ATAZE | VY ASE | LUT % | &7ER¥EE [MHz]
partitionl 2,300 1,903 4,470 79
partition2 3,019 2,277 5,860 71
partition3 2,425 2,035 4,800 86

M7 v3Ial—3ary L COE

Fig. 7 Operation in the simulation.
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£ 5 WPCV O [ulfsHi
Table 5 Circuit size of the WPCV.

HH WPCV 7% L WPCV & 1) 1) — 2 DN
AT A4 A | 4,074 | 46% | 5,362 | 61% +15%
partitionl | VY A& | 2,905 | 16% | 3,535 | 20% +4%
LUT % 7,605 | 43% | 10,423 | 60% +17%
ATA A% | 1,563 | 18% | 2,425 | 27% +9%
partition2 | LY A& | 1,263 | 7% 2,035 | 11% +4%
LUT # 2,970 | 17% | 4,800 | 27% +10%
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