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® Abstract
In this project, we studied three topics about

“how to implement a logic circuit by using

FPGAs. The first topic is to establish an FPGA
synthesis system to provide a set of solutions
from area-optimized one to performance-
optimized one. Then, the designer can choose the
best solution from them to meet the area and
performance constraints. Because the traditional
FPGA synthesis techniques consider either the
area  optimization or the performance
optimization only, they cannot provide the
constraint-driven based synthesis style. In this
topic, we have successfully developed a new
FPGA synthesis system which can generate a set
of comprehensive design solution for the
designer under predefined specifications. The
second topic is to design a circuit clustering
system. We take advantage of an acyclic k-way
clustering technique. Iteratively use different ks
as parameters, a set of #cluster/performance
trade-off solutions under the capacity constraint
can be obtained. The third topic is to develop an
FPGA partitioning system. We take both the
logic capacity and pin constraints into
Adopting  the
developed in the first and second topic, we will
develop an FPGA partitioning system which
satisfies both the capacity and pin constraints as

consideration. techniques

well as provides the area/performance trade-off
partitioning solutions. We have had considerable




progress in the latter two topics.

=. HESBEE Y

mEESBUERFOBRRER KRBT
BROFEAGERA:  FH—BHELFATS
GIBEMEERENh o RARTETHRE
BROAKELSA—HBERKR 25T E
HfRd R R EAMY - L EATARTARE
T o B T &4F 4% 3 5% (simulation) 2 & » &
& 4P 34 4% % (emulation) « M B £ THREI M &
#(Field Programmable Gate Array, FPGA)iff&
¥éey VLS seth » RAC s BEERE TR
X THREMLEEL  #HTCHERESERL
1E MR AR B4 A 5% & #i(hardware emulation systent)
Bobr ik g9 B 5 # R (Prototype) B 4E -

Bt 23— VLS| TRMANFEEER
4% ERBAR — S R#TA & ASIC
T 85 @ 3 ek 6 S T R 4 & B (technology-
independent) & {21t » B R A FHERGHT
| FPGA #L4F Al &9 47 8k & (technology
mapping) ' £ M T HATRHE - FFHER
X8R EE—3 FPGA REHR M EEM
FRag ey et 8 R o8] A& B A8 F 438 » MR
— BT LB TH—FH FPGA SAERK
], e

EERRET  BF=AREATERR
FBA T EREAN R % ASIC T &
FPGA #efiiinkst o B =35 L 4o {7 K 2IEB
# FPGA 243 A - & =¥ R o {74 FPGA
MERRERIH MU LA FEGES
HAFBKAHE=MEMH HER—FY
it . N
(—)FPGA By ot R : _

A sy ASIC Bt %R
technology-independent FH A&/t F¥H 24 » ¥
B R R REL SHEHEKX
FPGA » &F —:iriigor it e R B3R R Y -

B R X EH B HMUIEL ALY
WML > AFIE SRR R B RS
(constraint-driven) & 3 4t 4 & -

PR —FTREMATHR R AEH
P& FE/ ik E B ¢ 4% (trade-off curve) L &g ek
HE EREARHFTLEABRZS OHRFRE
BH FHhil ~ERERGAERELEER
BERAY - RSB ITH R EBHEH

REFCACHEATRORBEREAL 0 R
NEWABHERTADHE IR LGRS 0 Bl

ERHFeEEFO RS RITE S SRt
e EemBRER G ERERLL -
(= )FPGA 4 Eley R4

B %8 ATdy FPGA b » H —Xthfké
BERIEMEAIRE » AARE—BRTFE
=B EE—38 FPGA T/ > RIBATH L
48 %8 (partition) s, MR F L85 - E/HF—F
B sTik—5E FPGA s K4 - &£ FPGA &
FAOMEYTREER AL RERBARA
BEEERSRARSY FPGA & H & 7]
ANAE K &5 & R Tl 2 38 (inter-chip delay) » @ i&
RREBANALE HAEEREZEER
FPGA Hikshst gt B/ETAL  RE LG E
2 A B AT B TR
B TESXZTHERE » TAEH#MFPGA
Fréomz BEMRAKMEL RO EE MR
Z— BRATAI CH—#HEEETMRFZT
TREFHATH 2 RERE S B S HEHK
RER - KRABBRNMYATRERME—
T e HRE BT KT R ERECZA

EEAHLERATARAEIHERHAUURASLT

BEREREZER AMESHBRISEHR
(area overhead)#g8 & K » AT LA EE LT T 48
BHEEETARBART LY >3 MM @
AR E SR PRATHER
BREEEZSEHR ERGEELENE
LS B/ R 5 PR A BB
HEEE AURERNAKE B




o RAE -SRI EREARELL-
BR22ZBESRELRUH RELEHL
BRAETEF BT SMPeIRER B
R T i@z E - ARAERTE TR
T EHA — MR B K AETR
X T35 ¥ % 5 (K-way acyclic circuit clustering)
RREEHGSEMAE - REAATREH K
EFHRERIF -2 P o IR/ R ERS
HBEATEMR ZRREZEAHEMR
By RERESHBARENERRMEE &
XTABBRLPHFINBHOTL S BXE AL

TR R ES X B &R - AR

FARE MM SN TREEBERE

FPGA 4%l k pri®iSag B % -

(Z)FPGA gkt S Bl 2 Pl gy S FAC
By L et R ER S H AR HR

BzyRR/MF/HL TR M ERBIEMTY

BREL SR ETRAFHAEREL

MER PEREABIORAFSERTIR

BRAFRAERR » BOIRW > SRR

FRERGECZE  EERASHZATRAS
REEECENMREETHFLERKANGREE &K
EEREEEGFR TN BLEREEKR
HEEARERMER - FHEREEARBEHH
M RENMTATERESHFRAR
SEHBRBEEE RA—BAEXLEEHLHE -
Wb A AR AR SR8 A - @
EXBAEFEFZEARRI TS
RemRAEZATE T > KM TRt
RA(— ) () AmERGRE  H—EYE
Wik s RABm—EELSHRGL CTHH
A BB EEmM R — B d %5 FPGA A
BRORBEEAGT LT HRESR K84
ﬁk“o

=. RRFERER
Fofat T SMNFENRRAL S
ey HPNEEMAR > BAGHFFEEFEN

& ARk MR R ER &N
M RAE YRR aRERELCERE
RELZBES RERBRIEH XSS
BAMART —EREFFHDHELHE
(Performance-considered area-optimized
solution) * H % b & £ L &F ] 4 47 (timing
analysis) & £ & % & B 7 & = (critical
section) * FB-HILERAURERE/LYES

B 3% #5 (performance optimization resynthesis
* techniques) * %o #k — & 2 & (iteratively) #4T

TR - BTN — BRI LB A AR
B ERERELCHE ARATESD
KRERBHSE  UARBRHEHAHS
B BERERFTESRHE I RERE YL
BHLFTEGRERAECZAALE £
— PR ETRBHROTRERIAR - 22
BAIVERAE ASIC Tt b » AAFHRT
RAEREE AR AL WL EFTE
s F A BRI ZR - AT BIHRERAE S
ASIC Taawt M » URARLCER
2 BB A REAAG TR -

#& £ H performance-considered area-
optimized solution 7 & » FKAIIREFEFH T M
EHNBRRELAOREE T EEHARFZ
BrELakEEi BERE LTH RS
&4 #& 3, 4 performance optimization resynthesis
techniques 7 & » BB e R — 2 RA RN
EHR—EMAEN > RURD HFSBHR
BEBREE - EAAERKREREHAEE R
R IE AR RV R A{ e X, FPGA Hirok
LS Xof-F- 2

EEEHRAGARLCEREE SIS &
BHEF & (—) AERERAMAREE
EHAAERELES R RERREY
o FHEREY B HRESRFHRA
Bt iR R s > 4o Sxpl o Osym @ Fu
9symml F=EETR - MARTZBENAR
e64 » BB RE 1T —EXVE 3 B (—)




REHBRESEL - 2 (=) RE&NSREE
(ALTO)fo 2 —BE T @M, R ERBRHLKY
HEEFlowMap-r)ggth & » A RFHHEH
T EMENRET  ALTO #1588 &
e g ALTO it tRERHELY
HELZEBRFLARTIHER ok ()

W, HBHHB

EL 5 Ed  BMERAT—ETRE
@R/ REBRBBLAR A THAIFER
BREHEE ALTO - My —EBRELF
MEMEERLEE  RAMHIRAERE
BMIEAREREILS TS LEFN > EHR
oo/ RERBER - bz » ALTO
HEEORECELTEEFORE > &2
ALTO RAZ & ok R ERSSBHEREK
oo mAAERE L RIBE RS L4 EHE

#& (=) ALTO #v FlowMap-r &7 tb %

L L L-1 L-Z L-3 L4 A
CKT R #LVL | ALTO |Fmap-r] ALTO |Fmap-r] ALTO [Frap-rd ALTO Fmap-rf ALTQ | Fmap-r]
Sxpl 4 4 22 4 23 19 e g E
C499 70 4 70| 130 78 15! . .
380 11 | Tk 931 a9l 93r 1955 98] 21l . 96 g
alu2 9 - 140 -4 148 - 4 6l 4 64 -
alud 12] I3t 240§ 199; 244 208 245L 209 . 259 -
apexs a 209 4 199 | 201 2200 208 22¢] 211} 232
apex7 o 62 4 62 76 66 80 81 - - -
count b 34y a7 312 TR 43 . - .
des 9 838 934 845 969F 801 937 734[ 1003 -+ 1087
duke2 7Noue  wFyg 17 163y 128 17 1560 187 - -
rt84 6 -t 38 4 47 4 43 ] IR e -
ot 10f 193 4 199 2i0] 204 213] 214 218 {243

# (2): ALTO Fo it KR ey HE ik
2

BERELEEGEEE Rt EE0K
ﬁ o
L. B
() B/ RERBRBLTHER
Dlaoe} L (Lt L2 P L3 | L4} 5| L6]|L7] L8
CKT #LVE | #LUT | #LUT | ALUT | #LUT | #LUY | #LUT | sLUT | 4LUT | #LUT
3xpl 2 19 -
Ssym I 7 .
9symml 3 7 -
C499 71 700 70 78 -
C880 of 93 93 96 96 -
aluz SL 61 66 .
alus 14 162 180y 181} 199} 208} 209 239 -
apex6 8} 209 99| 201 208 211 -
apex? 6] 62| 62| 68 31 -
b9 o 35 36 -
clip 5 3t 32 33 -
count 5 31 32 43 -
des 13| 849 852] 859 878 858 843 801 784 -
duke2 71 s 17 128 156 4
64 17} 80| 81 821 83| 84 85| 85| 87 88
£Sim i1 s 4 ’ :
misexl 3 15| 14 -
misex2 3‘ 32l 37 -
"misex3 13F 144 a9} 161 167 173( =zoi i8] 251 -
473 yi 8 -
rd84 313 -
rot 12 187) 188; 193 199 204 214 -
sa02 s| 37 34| 38 -
1 ve2 T 22 28 -
© z4ml 2| 5 -

chaetied | mupgad | TrckMap | Elowhap | FlawSYN | DOGMA | Booltdap | ALTO
CKT  [MLUT|[ VL Ewt UT[ VL PR UT UYL LUT (el L [ LUT foL VL (st UT T VLI Ut e v [ UT el VL
B w8 2 o v gz 3 2o 2 = f o] 3 o
sy b o6y of f A s o} sol 5| A 3| s § A oA A 3
syt ] 59 o A s o o ss| 5| o o) sl o o A 4
cie 2| o 1| o) sl o sa) o 3l o e8] o o o W s
cazo | 328 8 | of 23 7L 1iz¢] & w32 & oal o) 1 7 s
auz | ozl o vxz| o 7| 8] tss| o 3| o wEl o 4l o s s
awe | osoof 1of 1ss| 23], o] 2e8 ] 26| A 20
wpexs | 208l ol zrl 5| 22| s 2a]  s) asrl o m| o me] W42
apex? | 108 o 9t ) sk o o o sof o e o o 3| a|
49 1 i 49| 4+ 34 3
clip 340 E H n ]
cound 91 A 113 4 H + 3 5 T 3 k13 3 42 kel 4] ih
ds Jmsst ol um| upsest sl el s ossal o ona] 8] sod]  of e g
dacez | za] o 16 o 1] domal o 1] o ] o | 5| el s
s | s af 22| o 2| [EFI
Slm o 4 1w 4 £
msest | w9f A 7] oA i o e o un o el o sl g e 7
misex2 2 BPTER oy
musex w4
73 g 1o i
b4 sif A of o w ] sl A o o osl oA o A g 3
o 3280 o gzl A nsl o] el 7pozsyi o zi0) 7]z o 2e
sa02 sl g ol 4 i
g2 sl o s 4 6| o o 3 ss| 4 @ A w o w s
ml s ool wl o of A s o e g o o s 4 s :
chortie-d | S045| 94} X
nizpgad] 3501} L] RS
Techmiep ) | e ET
Flouhiag) %) o LTI
Flows YN 2653 14 ETIIED
DOGHA zu‘q]_n.ﬁ m.:_'EI
BaciMap LS TG |

m i L-l At At 1 i I I
3 5 7 9% 11 13 15 17
MLVL
#LVL | 17 16f 15) 14] 3] 12{ 111-10] 9 8l 7 o 5 4 3
#LUT | 80 81| 821 83| 84] 85| 86) 387 88 891 90! 9y 92| 93 144

B (—):e6d Erpehmtk, RAERBEE




