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Abstract This papershavs a methodto reducenumbersof outpus of cells for an LUT cascale emulatorwith intermedi-
ate outpus by consideringencoding.The amountof memorydecreasgwith the reductionof the numberof inputsfor each
cell. However, it increaseshe numberof cellsin LUT cascadeemulatorsandincreaseghe evaluationtime. However, our
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AT, REER EEBMICHOMUN L2 ICER T HFHEIC
DWTHNRB .,

s 11 ADEBE X = (21.29,....2,) T 5. X OBEHD
BE%E (X}TRT. {(X1IU{Xs} = {X} DD {X1}n{X2} = ¢
DEE,(X1,X0) ® X DHNE (partition) & WS . X OEBDME
BE | X|TRT.

E# 2] WEEE f(X)ICHLT, X O08E (X, Xo) 2T
5. 2M F 2" 4TDORT, &7, BIN _EHFBFOSN)NVERD,
ZOEREN fOMGTIHEBERTHL L O RKE, f O
& (decompsitionchart) & W\, M(f : X1, X,) TRT.ZZ T,
n1 = |X1|,n2 = | X2| THY , FLATEZNEN ny,na EY RO
2TONR—~VEHET S, X, HMEES (boundset), X, % B
BES (freeset) 2\ D,

(%% 3] PRBOERRZFINA —> O %FIEME (column
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Xi1 = (z1,22), Xa = (v3,24) £ T35, R1LEDEROH
THD, ZZT,HEEEI p=2TH5. =, FIEHIZ
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B 2] X O5#%E (X1, X2) & U, DR M(f: X1, X2) D
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BIETRANEER ORI E R IERO AR EHRICLTEY,
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R PEBIR (characteristidunction,CF) & AW /= 2 H TR D R
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[EHE 5] ZHABEBOBEEE x(2)IKBWT Z 0o %
(Z1,2), PREDINEMES: 4, V— VB E u = [logyu] &
U, BB E @;(Z2)(i =1,2,...,p0) £T2. 2D EHR%E
O;(Z)(i=1,2,...,p) LTDEAITST72EXD £7,
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KX T 25 E 2 TR THRS. RICLT,
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B 9 Non-Strictencaling

Za = {Zjl,ij, sy Zip_1s ij} %C;k‘y)é
(2) %P5 OEECHIEE ;(Z:)(i = 1,2,...,u) BHA
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(Zjl = 172]'2 = 1,...,2]'17_1 = 112‘7.17 — 1)
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FELI B EDICT S,

AFETE V- IVHEHAER—BONBALFTOH TR BB
UBIOMNBAR S - V=V BB LT3 Z20EDHE
EEYETS L ZICERBRUARDNBALS - V- VA ER
TEREET BDDfor CFEERT 5. LTFICV — )V &5
BOV—IVHALELTHHEOMERT.

(B17] MOWHoEBEKRHT S5 BDDfor CFO LEERL
FEDTHD. 21,20, 03 1 BEDHNIAT, by, ho 1T 1 BH
DV—=IVHEA 2, Z2BEDOABANTHSZ. ZZTHHER
AOEHOICHIIRIIBHRLTHS. T, BT oRE, £
M 1EERT. AV MORZII3ITHY,d, THRLEHXK
WIBEBICH G T 5. £ 7, ST &), 0y, 03 RHiHLETEY
S T7%MES RIC (hy = 0) KK T2 FNEE 0o, 03 [ % H TH
W, (hy = 1) ICHTHFBH &, 0; HEMRTHES. $2LH 10
DE>R 26 THATERTS 72455,

hi = 0K T BHBH @y, @310, EAL1EY MR 0 TH B
FEEHYETE. 22T O ICIEFE 00 %, O3 ICEEFE 01
EEYSTE RIS h =1 T2FEH &, 0510, BAL 1
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EY MR 1THEFFEHYYETE. 22T, H10KKENT &,
Oy IXABARDT &, & Oy DTFHAEY PEIZE LI B XD
LARTAERS W, XoT & ICEHHE 10 2HYETS. &
EE-OFEBICHY S TSN FEETMEY Pid%L <
LATHERSRWDT, 3 ICFF 11 2HYHETE.20&D
KBS EFAER 11D X DIC by =hs &2 5. BI#Y)

5. LUT A2 —KR:-ZT3aL—%

LUT AR =R - TIaV—-R3R20#&E:2FE>. £2T0
BILVDTF—RERMTEARERATYTCHHREATY, B
MoBGERERETIERAT), EVOADEERTET
A5 L ERER ABEAEERTsHAL Y RY
MHBEINTWS,

LUTHAS =R - TIaV—RIlBWTHBBDOV—IVHH
he BBTBIABIO V—IVH A he_; LHUL T2, h_; DRE
BHAMEL 22 20V Y 2RI NBHAHEERT B
DT, BB O DT b b £ THREBR DA H D
Ey NIREHTH S . 5T, ZORBEHIIC h, DEZEW
LTHBLZELThs & heoy BEULLTHZLANARTHS.

6. RE kR

MCNC8INYFv— VB % LUT WA — K- TIalb—
BRIy EY VTR, MEFR, FEAFEREErEHLELE
DENVOBH A, HDEAEVEER ISR T. Nameld B4,
InEATE, OutiZ i B 2 £ T . Cell'soutid®IVDOIMH HE %
£LU,Memid A€V &ETHEAMIT [Kbif] TH5. £7=, Str.Encld
V= VA DBEIR Z T Rb b - =56 %, BEEFEIE R [3)
DFREICESE V- IVHAER—BROABARTOARLEFELL
LESGEE, AFHREI V- VEAEE—BRONBAL TP ZD
BUBIONBARTT - V- VAL BE LI LEGEGERT. £
BT, vYEYITIBBICRBEVOBAAABESLL, &
VOBRKEHABE 6L LE. $E, AEUNVIY T[T 28
BALUEHU AFHRIEVER 2UTOART — RICIE#EE T
ERVOTEVEAN 2UTCEFTEHBITEWE, HER
DERBIIKRDOEY TH 5,
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e CPU:Pentium4xeon2.8GHz
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# 3 Strictencoihg - BEFEFE - RF D

V=Vl h%E 2,(i < j) LBULITEIMHET 2 HICHER
AR, 2, 200, ..., 2 KHBT2ERBICHB TS, 20

D HEREENEILEVWEEZICE V- VERLEELLT
DHREHRTEIZENNEL RS,
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7. &

ARIXTHE, V- VHADHFZHEELRTHZLTELD
RHEABEERT 2 FEERLUE . RERFE 3] TRA—BOA
HADHRV—IVHEALEL LEN, AFHE T, H—BOANE
AHFT DB ThRBIBUABTOSMEAL S - V-V A %L
TE5. ZNICEY  LUTHRY —RZIaV—ZDOHSEXE
V&% EHETH 2508IIR T E =,

LUT AAF—=RTWE, V-V 2B BROABAH APV —
WHALEULLL T2 7DD ICEBRIEHICR-TLE
5. LML LUTHAY =R - T3alb—XTlE, EEBICEIVE
PEMT50TERIBEHEAEY OMMERE L LICTOSS
SRITNVERERTENVOADEERT 20T, BHEIZEMEIC R
B2V, o TAFEE LUT AR — K- T2 V—&IHW

Name In | Out Str_Enc BEHF RFH
Cell's| Mem|Cell's| Mem|Cell's Mem
out out out
C432 36 163| 64.00( 148 64.00| 129 | 64.00
alud 14 50| 16.00 44| 16.00 43 16.00
apex5 117| 88| 368|12800 | 351|128.00| 239 | 64.00
apex6 135| 99| 291|12800| 252|128.00( 169 | 64.00
cht 47| 36 64| 32.00 60| 16.00 50 16.00
comp 32| 3 11| 2.75 11| 2.75 11 2.75
cu 14| 11 17| 8.00 15| 3.75 15 3.75
des 256|245 1638|51200 | 1510 |512.00| 842 | 256.00
duke2 22| 29 60| 16.00 57 | 16.00 51| 15.00
exampe2 85| 66| 31712800 | 311(128.00f 116 | 32.00
frg2 143|139| 487(12800| 449|128.00| 291 | 128.00
lal 26| 19 30| 8.00 29| 8.00 27 8.00
misex3 14| 14 60| 16.00 56 | 16.00 51 16.00
mux 21 1 12| 3.00 8 2.00 7 1.75
pair 173|137| 1114{51200 | 1015 |256.00| 802 | 256.00
pcler8 27| 17 47| 16.00 43| 16.00 37 16.00
seq 41| 35| 173| 64.00| 163| 64.00f 105| 32.00
tcon 17| 16 20| 6.00 17| 6.00 16 4.00
terml 34| 10 80| 32.00 73| 32.00 51| 16.00
vg2 25| 8 21| 8.00 17| 7.50 17 7.50
x1 51| 35| 165| 64.00( 147| 64.00| 130| 32.00
x4 28| 71| 271|12800| 257 (128.00| 198 | 64.00
StrEnc: V—NVHAOBIEET Rblad o E5E
BHEFE: V- IVEAIEA—BROABABIOBZLELI LESS
AFE V=V H & H—B OIS AH T, & =878 EART D
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HHHW\ | Lt [

T I T

B 12 mux® LUT A A7 — REE
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OUtAEP LTS AFEEA VWS Z LT, BIVEBA 3UEL
REEBOIFLALETRIVOBREABEERCTEE. BLOK
HABEHIR T2 T, ZO0EBICBVWTHEXAE) &%
B C =72, RHIC example2 TR HERX TV &% 75% BIIRT =
EHEUTRYFI VBB mux 2 ARAFEEHAVWTRILE
BRoEE 12108 RFERICEYVA—BOAHET T2
BIBOAS - V= IVH AL EE L TETWEZ LD S,
ZIFOEB CHRLHARHMOKREN L DX desTH Y
V=)V A 2B L b o =581 7.4[sec] EEFHEE A WE
BEd 7.5[sec], AFEEAWESEX 414.5[sec]E - =, FE
DEDDHEBRBTH N, ~MICV—VHEALHELILES
LTBEMNENZDOV—IVHAD BN SEENTWSIE L EE
BARL 2d BRIEFD (21,29,...,21x) TH D BDDICH L,
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