Vol. 36

No. 4 TE AT & 3R

ATy RM-II O

= @\ B & B I X W
T O\ OE B OEEF ERE

EENICER LT FPCGA 22 € ) LHMAARBCLICL-T, WHOHBR~OBRLZ AL THILA
VYV OEAICE SO TS N RM-II (Reconfigurable Machine-IT) oW TR~%. fAExY D%
12, FPGA FIEET B 74 ¥ — FRBC X - TERATY Y VIGEOHEE B 2 —F T, SROBAICKE
HEETH B EERELD. BAIOTa 24 7TH5 RMI KBV THEEL - TR ERREORE LM
etz &hk RMIIBREOERE L. RETHESERIES IO 2 ) EREHFEHI TS LEBIC, FPGA
R OREAETET 57200 FPGA OMAIL X » TEREEED 2. #FIZ—>0 CPU TITHNEBAEERD
FPGA iehElUTEET 3 Eb—BARTY YV TR, F— 2/ AMEMO FPGA ICEbid T &b
£, ERBABELADBETRTTALERSS. 50, FPGA OIMBHTRICET 2HHSELL.
777, FPGA &2 =) OBRRATRH LT X/Y HFEADNR EHEET 370X NREHATHI LT, Bk
BEXEFELOES L0y 7 TER L. REYIab—vaY, REREAD OBE SEBLEICER L
Fr. ZQER, RM-I OR 2 E0EENEONSC LERRL k.

A Reconfigurable Machine : RM-I1
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This paper presents a Reconfigurable Machine-II (RM-II) based on the concept of Recon-
figurable Machine, capable of efficiently implementing a wide range of computationally
complex algorithms on its flexible architecture combining FPGA’s and memories. RM-II
has been built to provide higher flexibility and larger capacity than the first prototype :
RM-I. RM-II doubles the target circuit size and memory storage, incorporating one FPGA
for flexible interconnection among other FPGA’s. On a Reconfigurable Machine, where
one process is often implemented by using multiple FPGA’s, a datapath may cross several
FPGA’s. In addition, existing FPGA’s have limited number of external pins. Thus, a
cross-bus is employed for data exchange among multiple FPGA’s using connections between
FPGA’s and memories. RM-II has been applied to logic simulation, diagnosis, and image
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processing. The results have shown about twice performance as high as that on RM-1.

L.l sl

KPEALT AHBEROFFHH A GRS S0
17, CAD B AHEE 0 NE % SEICETT 2E M
YV VSRR HRINT ZnooIvy
Vid, V7 Y2 TICKAMEEEBLUT 2K 15 3
Fropmmerm - 2EmL s, ULALKETH,
OB ICHEL 2HERESRON TS 7D
KR D EEICR YT, $eRENERELELT S
EWHRIEDH B, —F, WAOWFEERE R
7R TULIEIC & - C, EEEAER T 5HAY BT
ONTWAE. COFRTE, 7’0l 5 L2EB/YNVT

F-1)
X

T BERFEARERE RPN
The Graduate School of Science and Technology,
Kobe University

636

OREOH VEFTIICHES X BEZ IS0y, EHx
VI VICHNTEEENE TS5, <M sunras
S A mARALT Y Y VP, U4 Y— FiEs
AokgRz vy v ERRARFEEEohiic L ER
Fonsgh, ZOoEE RO SERTSE ZERERE
WIRAEMNH . Do ehs, CADD LA E
FLT A, FEE - P S LEEERO L —
KA 700%N5C EARAETH- T
COBBEA R T 570, bhbNITBELKNNCE
#Z AHets FPGA 22 ) LA/ EBC LITL-
T, ¥RORAR~OHAE TR LT HARATYIY
(Reconfigurable Machine) D#EAZIREL, €D
ab&47ELTC RM-I ZB8R L 29 B1iced
BRAETT. §BETAT7AVTY) R LEN—F T
FRERTHRTEY 2 —v&, KX b

eV E2—



Vol. 35 No. 4

FHEY 2

Memory 4

FPGA 3 [<> Memory 3 [<3]

1 RMI ok
Fig. 1 RM-I architecture.

L EDBERTIAVET 2—R » TV a— 5K
%. & FPGA [iZ, B8dicF—2mEICRHT 53
BNRE, F—aimk LEBOR A IR AR5
HEDEESRTHEINTV A,

MEzvYVid, RM-I OofTcREN B Xk 5,
BELMNICNEOREAFTEEL 5 ENTE2EHD
FPGA (Field Programmable Gate Array)” & A &
VI E>THRENS. ¥— LR TFas s a5
LT BRCECE-T, 74— F@BEERNZY
U VEFHICEETRE S L, BOERE SEOLERE
O A ERT 5,

NAz Y v ETCOBEFIEO M 2R 21CRT.
g9, AR LTV — 2 DHOESNIERIER
(Configuration Data) T & » T FPGA DONERKERES
RET B, W, BECEUTRAZY Y VDA€ )
KT — 2 52%Ed5, LAY Y VIR, kX -
IV Ea— 25 DERIC L > TIEAERT 5. &
B2 ) CBMINIEBER, A VEFT72—R %
Va—ARMLTHER L - AV Ea—RICEXT S,

HRBENEIIC & B P hER Y

| e IZ

AEYNOYWIT— 5 B %

&

I LT OISAT i
BROWD L L

* BIL UTHIT

B2 A=Y Yy LTOBEFIRE
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Table 1 Specifications of RM-I and RM-II.
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s |5V PR | R,
DDAS 584 150 1.35
INV1K 1,000 180 1.86
OKI 420 186 1.91
HEE 156 179 1.38
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Table 5 Performance comparison with Logic
Diagnosis Engines.
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NTWV5. T TIE, RM-II FCREBEONEEFTS
LDE-II iz D\ Calk 5.
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Biegkos S WieiiA R4, LDE it 4MHz 07
2y 7 ERALTE 7oy 78D 2EOAEY « %
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TWo. LDE-II T3z vy 7 BEK A & 0 8 MHz
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AEY - H A7 ELTOAS. £D LDE {3, RM-I
ZRWT LDE-II EFEBEDO7 vy 2 BLU AT Y44
7 vERRL 7254 OIREH I EREERY. LDE T
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b 59 2. LEDMIEEHEAE .

5.5 Wavelet it o UADIGH
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let Z#WOICSAHL 72, BB K Haar Wavelet Z5#
3, BEEAERBTIREETY, #Hlcs AmEDHE
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T2EESOF—252FH L. DR, 256x256
EZEOE®KICK L T l.64msec THREMSETL, 11
MIPS DEEH# & HTH 60 {EDEE AR, 1272
BIRTIE, F—20OEBZICc 80msec ZFL TR, E
FLD DR A VB 7 2 —ADETE S ATk
VETH 5.
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LcBIThD, A=) BEAZEHL CTHIET 08
HBEBHICHL TS, JcEiE, 5x5 D FPGA 2
TR A E, 2B IV O¥A 21 TP C
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Fig. 7 Enhanced processing modules.
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Fig. 8 An example of parallel processing modules.
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