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Abstract: In order to break through the bottleneck of the huge cluster area in AIC (And-Inverter Cone)
architecture based FPGA, the research on the optimisation of the input crossbar architecture is carried on. A
post-pack netlist statistics method is creatively proposed to analyze the utilization of AIC cluster inputs and
feedbacks and to guide the input crossbar design. And on the architecture parameter design level, it is firstly
proposed to separately design the connective probability of the AIC cluster inputs and feedbacks. Through
substantial experiments, optimum connective probability combination is derived. From the circuit implement
view, dual-phases multiplexer input crossbar is presented according to the characteristics of AIC. The area of the
AIC cluster, optimized through the proposed approach, achieves 21.21% smaller than the original one, the huge
area problem is markedly ameliorated. When implementing the MCNC and VTR benchmarks, compared to
Stratix IV, LUT based FPGA from Altera, the area-delay product of the AIC FPGA after optimisation is reduced
by 48.49% and 26.29%, respectively. Compared to the original AIC-based FPGA architecture, the area-delay
product is reduced by 28.48% and 28.37%, respectively.
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#1 XAVHEMARZ X EERRIIA AIC FEEMERFNE R/ L

AN (%) TEI N (%)
ISR XFEE StratixIV LUT X FPGA14 AIC XL StratixIV LUT X FPGA14 AIC

5298 34.41 10.31 55.44 34.96
pdc 34.24 16.43 24.36 21.82
diffeq 33.07 -1.00 30.67 19.03
alu4 36.74 -1.56 25.96 1.61
misex3 36.49 12.57 24.73 0.24
apex2 30.97 13.95 45.75 21.73
seq 34.64 11.14 44.85 25.05
s38417 -13.46 5.46 36.27 33.03
bigkey 18.58 2.05 34.54 9.17
$385841 19.20 -7.55 36.92 28.67
apex4 29.91 12.44 42.22 21.03
tseng 12.00 -12.63 14.71 29.36
ex1010 10.78 18.04 43.95 22.99
elliptic 32.78 4.02 26.43 17.40
dsip 26.83 10.30 41.59 12.05
clma 6.62 24.31 25.54 19.16
spla 1.10 -0.53 34.35 27.69
des -3.59 24.16 36.36 5.67
frisc 29.66 —2.48 30.95 30.59
ex5p —-24.87 33.85 31.40 28.44

menc HLEEAE
20.71 9.38 35.03 21.08

JUFTF- 2 4E
stereovision0 -23.91 6.13 10.89 10.74
ch_intrinsics 30.63 18.49 44.29 18.67
diffeql 8.17 20.64 8.16 2.44
mkSMAdapter4B 26.78 21.63 31.81 21.94
boundtop 17.49 12.20 34.00 25.31
or1200 8.68 7.63 -17.35 17.71
stereovisionl -37.76 6.06 —22.72 1.16
mkDelayWorker32B 45.46 41.40 38.60 7.68
raygentop 8.95 17.78 19.32 18.43
stereovision3 12.68 -18.39 33.92 6.76
diffeq2 0.69 18.14 8.70 16.26
mkPktMerge 42.42 44.54 2.92 5.74
sha -30.26 3.99 23.39 28.23
blob_ merge -24.91 -4.21 12.13 25.38

VTR HiEEE
9.64 15.54 18.43 15.19

JUFTF- 25 4E

FPGA, 7E MCNC Il VTR M H BB A FMAGE  AIC 54 LD, P31 R GE AR5 Sl T 28.48%
ARG AN T 48.49% M1 26.29%; HICHR[12]  F128.37%, WEHETH T FPGA O IR AATERE
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