DOI:10.19304/j.cnki.issn1000-7180.2015.03.029

32 3
2015 3 MICROELECTRONICS & COMPUTER

Vol.32 No. 3
March 2015

FPGA

9 9
( . 610054)
FPGA s FPGA VPR
, FPGA , CAD
, VPR , s 12%,
FPGA; VPR; ;
: TN402 : A : 1000—7180(2015)03—0132—04

Wire-Length Driven Placement Algorithm for Antifuse FPGA
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University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: A novel wire-length driven placement algorithm for antifuse FPGA is proposed based on the characteristics

of the antifuse FPGA architecture. The proposed algorithm is based on the simulated annealing algorithm of VPR

and takes the limited vertical routing resources of the antifuse FPGA into account. A new cost function is proposed

and the algorithm is implemented on a CAD platform. The experimental results showed that compared to the

placement results of VPR, the proposed algorithm not only improves the total wire length by 12% on average, but

also reduces the number of programmed horizontal antifuses.

Key words: antifuse FPGA; VPR; placement; simulated annealing algorithm

FPGA
1
(Field Programmable Gate FPGA
Array, FPGA)
. . FPGA Place and Route)t™,
ASIC , FPGA,
FPGA
FPGA ,
o, , FPGA ,

[2-6]

: 2014—05—28; : 2014—07—19

VPR (Versatile
FPGA
. VPR
FPGA
FPGA
FPGA



3 o FPGA 133
, VPR . g
. . Rkt
FPGA CAD I 11 1 | I I
IN IN IN IN IN IN IN IN
ouT OUT]
IN IN IN IN IN IN IN It
2 FPGA = 3 4L
Y7 (N IN IN IN IN IN IN
FPGA , R OouT OUT
IN IN IN IN IN IN IN
1 [l]. o ) )
' ' IN IN IN IN IN IN IN IN
s OUT, ouT]
IN IN IN IN IN IN IN IN
, 1/0 _c
FPGA. FPGA
IN IN IN IN ’ IN IN IN IN
ouT OUT]
IN _IN IN IN IN IN IN IN
2 4X2 FPGA — [T 1 \ | I\I /I
BEERH 0 i
2 FPGA
3
. 3.1 CAD
, FPGA .
, , FP-
GA CAD , 3
FPGA . (1)Synplify Pro,
, FPGA ; (2)Converter, EDIF
; (3)
; E2FMT™,
’ ’ 3 () VPR, FPGA
’ 5 (5) Streamline,
FPGA . VPR
3.2
VPR
(H
N b b
o N D . Jy
Cost = ;qm C e o (D
.q() Db, Db,
.C, C,
1 FPGA
c, C,




134 2015
16 X80 FPGA . 10
Verilog HDL/VHDL#&
g ki V4 MCNC ,
piikixs S gy A VPR ,
(Synplify Pro)
|
{BHEDIFS
(Converter)
! 1 ,
TEBU
(B IE2FMT) 2
1
i JRAIAT
(BUEHIVPR)
T VPR s
DR
(Streamline) ’
12%, 29%( elliptic). ,
DL
VPR 2~3
3 FPGA CAD
) FPGA
FPGA B (
I )
o [3]
FPGA . , FPGA
FPGA
’ ’ VPR ’
FPGA s
G VPR
, (2)
& bl 9
\ . ),
Cost = Ea e q(Q) o C. ()
1 longline don't used
a — . . (2) ’ ’
11. 01 longline used
duke2 ,
4 duke2 . VPR
b b O 3
FPGA
, 14 15
’ a
=1 ) 3 s ’ 0
a— 1 01 D ’ 3 ’ 14
15
( 1
FPGA
alu2 106 116 duke2 179 201
R apex7 77 126 elliptic 158 161
C432 75 111 exbp 133 141
C499 150 191 frgl 35 63
C880 166 226 goll6 155 161




3 FPGA 135
2 ture for electrically configurable gate arrays[J]. IEEE
Journal of Solid-State Circuits, 1989, 24(2):394-398.
VPR /% VPR (2] ; ; .o FPGA
alu2 1279 1537 17 0 0 AR » 2013, 30(4):63-
apex7 1171 1136 -3 0 3 66.
C132 829 931 11 0 0 37 ) , L FPGA
Ca99 2213 2173 2 0 0 (1] , 2013, 43(4):550-557.
C880 1915 2047 6 0 3
(4] FPGA Dl
duke?2 2 059 2 334 12 0 3
elliptic 1049 1474 29 0 0 » 2007.
ex5p 1817 2035 11 0 2 [5] Roychowdhury V P, Greene ] W, El gamal A. Seg-
frgl 287 315 9 0 0 mented channel routing [J]. IEEE Transactions on
gol16 1748 231 25 0 3 Computer-Aided Design of Integrated Circuits and Sys-
1436.7 1629.9 12 0 1.4
tems, 1993, 12(1).79-95.
a5 F —= VIR [6] Nag S K, Rurenbar R A. Performance-driven simulta-
40 —— Our Method neous placement and routing for FPGA’s[J]. IEEE
Br Transactions on Computer-Aided Design of Integrated
30
g 95 Circuits and Systems, 1998, 17(6):499-518.
%{ 20l [7] Betz V. Rose J. VPR: A new packing, placement and
0
15k routing tool for FPGA research [ C] // International
10 - Workshop on Field Programmable Logic and Applica-
3r tions. London. UK:IEEE, 1997, 213-222,
1012 3456 7809101112 1314151617 [8] Mecelvain K. TWLS'93 benchmark set: version 4. 0.
TrLRiBE
mentor graphics EB/OL]. [2014-05-28](1993-05-15).
4 duke? http://proteas. microlab. ntua. gr/meander/help/
E2FMT manual. pdf.
S) [9] Betz V, Rose J, Marquardt A. Architecture and CAD
FPGA ’ for deep-submicron FPGAs[ M. Boston: Kluwer Aca-
. demic Publishers, 1999: 65-103.
FP-
GA VPR

[1] EI Gamal A, Greene J, Reyneri J, et al. An Architec-

,(1985-), . FPGA
. E-mail:zhangdahua313@163. com.

, (1959-) .,

, (1976-) , s



