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Abstract; In this paper,a multi-model based floorplanner named UPRFloor is proposed to save reconfigurable re-
sources and reduce communication overhead during the floorplanning of FPGAs. According to the shape of logical functions,
a description model which can depict both rectangular and non-rectangular shapes is firstly defined. Then,the Mixed-Integer
Linear Programming ( MILP) ideology is used to optimize an objective function which takes the waste of resources and all
kinds of communication costs into account to obtain a desirable floorplan. Finally ,the UPRFloor strategy has been simulated
on FPGA chips and the results show that the strategy saves reconfigurable resources as much as 25.59% . The proposed
method is validated on the data set from MCNC standard benchmark. The UPRFloor reduces 22. 49% global wire length at
most with almost the same time-consuming as other algorithms. Experiments conducted on the SDR design also demonstrate
that the strategy saves reconfigurable resources as much as 29.41% and reduces 13. 41% global wire length at most, which
effectively reduces the wasting of resources the communication cost.
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A5 B FPGA % 31 45 388 % FH i) Microelectronics
Center of North Carolina ( MCNC ) benchmark 3 i i
RS iR RO 4 X UPRFloor A3 J5 SR i
ANSCHERLS ] SCHk [ 10 ] 5 3Ck [ 13 ] 1940 Jm) 07 ik AE A 48
K E GREEARN P AT X L, SCER L 13 ] 2 48
175 IR IR AR 159 43 A =X FPGA A3 Jay i 553, STRR 8

FISCHRL 1034558 FiE MILP J7 3%, 5 46 2 2 i o T 2
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AT 205K, S o B 0 9 D 4R T AT A L 5
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T 18005, B RLAS SCAUL R AL
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o No. of Wire length Execution time( sec)

U Regions | (3] | S#C10] | (8] | UPRFler | SRRL13] | SORRCI0) | SGH[S] | UPRFloor
apte 9 12789 9682 5206 4035 21.75 1947. 93 1801. 88 1800. 43
Xerox 10 26589 22974 12813 11562 25.53 2107.98 1802. 37 1804. 09

hp 11 12403 11036 5298 4676 29.42 2001. 05 1802. 45 1801. 14

ami33 33 172332 130121 104414 99383 164. 61 2124. 57 1803. 98 1802. 72

ami49 49 55819 36930 18583 18835 180. 54 1992. 26 1809. 47 1800. 21
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Frames
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Signal Decoder 12 1 0 462
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