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77 Y4 EEGR], AHMOEBHNLIEZELHEoBREZEFVEL, CheEEY
CROJ/H>RBEFRELTRESNAL Y. 208BHE, KRoELsoEREDO—2
THEI2BHBEAYALELI A v =y 7THHBICL > TEROE -2 LEWVWES
ODEBMBIEREZEAKLILETHE., 077 P+ BE0EREEGHLT, #
FOMAEOITXER T S BRB N, PIAE, 7y BmEBE, 7,9
4B B g P TFTNTY XA DETE L T4 TATY AL
B, REOTAVITYZA (2 VRTTVTYXL) 2779 4{blicboT, [x
MREVES, yEWL SDHEPE, xB/PNIVWDORS, yEVWLSShESL, *
ITRHRIFHE, yiRZDFF IR E] EVIIINBVTVWRIERE2ELIDOTSH
3. 774 TS Y XAEEHMEE, S0 00, sy - yBEBOY a0, o
27 LRE DY, AR Y, BERECY VML, zoHY
HaEifsh, EBFETHAINATVE, 779470 T Y XADREHIZ, SEN
THVFTFOREHEPERIC LTy 272D AR NEBENRETE, Tho%EE
BHIKHMOKADIETHSD, FHIEMAT, FOT7TLATY X L2ER, £79
ZRETAENICAFNLESJRBZ I EGEERHEHUTHS. 7o s va -
VETRREINIRROMBEHLE Y 2 7 A TR, TOBK, EFHSTR, —
DON—VORITERBRON-VEFCHRTLBRETS 00, WUHEH
BN~ VOUFNERSOWFIILRATETS 2, AENCEFILETHZ. 77 Y
4 TNTY XATIR, HEOIER (V=) B LTER, EiTadh, &40
RE—RBHRAELTHEREZE KLY, BRBETHIINENZEATE 3.

LA, single CPU HBRORAI Y Ea—s kY 7 b9 27l E>TT 7 ¥
ATNTYXLADOMBEREEEST S L, WHNEAELITS TS, bI¥HIEII
ET&h, 7794 T7ATY XA bOUFUBErSTHLEY., COKFIEES,T
febicld, 774 7NTY X LOHFNBEA—FY 27 L TEHTEZIETH
5. O3 52¢T, EBRELET, L bANHEBPERIW Z25HF~OIGHY
Wt TE s, PIAE, v, b7 AHMCHBEEEHE, EHMIERINS
EEUNEPERRHF LS LTR, MNITETEEORVERILT 7 ¥« BN
MBEIC>TL 5.

77 CAEBME YR ADA— Ko = TLRMT AR, K& 2208N
KAF5EHBTES. 1287+ @R ICLEZTTe—F&, 51217+
VHNERKEBT TR -FTHS. TFus/ARIKLET e —F TR, b
2204547, BEE—-FEAEBELEBHREe— FrERIcOBETE 5.



BEE—F - 7FeJERICL20POMER, 1980Fc st 77 ¥ g
REORAHEETH S MIN, MAX, NOT OREIBORETH 2 7, hosoREKIE,
BEO2fiv Yy JEEETH S DTL (diode transistor logic) 7 F v 7 iIcH
WT, ZDBRE, BELLTHELSZSAA - FOBMBERLZHET LI, 1 v
sruThERGERE LABROBKE TS S, ok, IhosnRIBABEAFERE 7o
y JICHWIKEEBEE -V -7y Vo HRF v THIIBEREI R THWE 2 Ly
L, Co7Fwus 77 4#mFv 7T, SHBNOBERICH WS X v
Yy THBEEHE (25XK) DESBREMLIEERL - TRLTWE DT, K
BEBICZY, Ff, MBS Sy ICIIERTHEIL$E5-T, &
R UML) CVIOIRTREVEREZBTVRY, T/, BEE—- FEKRKO
T, BREBEEGEFEO 2w ¥y JEKICHN, HLVWEEELELT S,

—F, BRE—-FERBRICXZ2HER, 1980F, PRollldsicks7 7o HhiM
#H, BRAZE, BRAM, EHZ0ZRKEBRIBORECKEE S Y. s oREEKE,
BRI 5~ A4~ FERARFELTHALOEEIE TR Y » V4 BARKE
EEEERLLLDOTH2. ok, RAZLENRNZAVWTESOEERNIT 7 »
P4 RBRESERBRCTESCEICEHLT, BHRIS—KIIRFZERREEEXY
—FPELTHEBLT, Y- EoREBREITEBRD 7 7 Vo mBYyX7FL2EBL
X2&EF B 7 v mB Y- b7 rv—icHES b, CHicBIEL T, 1984
F, BHSKE-T, 77V 4B -¥—F7TV—ODOCADRKBHTZILEEY
i, BMRZLENRMNTERRAEINL 7 7 9« RBEROGEILFESHR S O
T, FVEBEOMLENYPRHETEAIMOS b3y Y2y - BRIS— 20k
7 VA REBFNLZOWME, &Sk, FOF o FEHB1IME, WSk L ->TiTH
e GV 0D 1986 F IR, AHSIKELST, TF S - 7 VAHBYRAT LD
AN 2=y THYEIROBRECHET 2HALTLAL . BR
- FEEBE, (DNE, BESERLEITERECERTE2 (OEBEBEHREETE
Ak QBRBEXFHHLTCEREILTE2 FoEHEtb->TW3, KM,
D77 - TorE¥1IoREBEEnEE QDQBEXEZEFTHI2EBH 7 —BM
OS 7 vYRIDIFE, F+ 2 VERERBUR, /0, "M EX-F+5YV250D
BE, 7—V—0ROBEEZY, BENAES(RIIE, QBRI S—OHEHN
ZFFOEo2EDEBEERIEVWCE FolMEASHS. LIL, BREIOTW
5EME—FN- 77 V4o RERR TR, BEBHR IS —CXWITI3BRETH > 72D,
77 Y TO FPROBRBR» SRBELRERILIRE TS - LT, &R/, B—0
Bik7 oy 70RE, ZO0F v FLickEFE-TW3, Y2574{l, &bk, O
VAFLADA Y - F o TLEERT I B, LTEBMESOBRRBLAGRTH 3.



F4CHINVEARICEET» V4 YRATFADNA—FY 2 T{LOHEIL, 19855
FHOWKIZ 77 V4 HmE2ETTAEVLS I F o 70oMREICEESL Y, Co7
sV HRT v TOBEHE, 100V —VONEE 1 COBEEMEN LT, V-
WVEEOHEREAWT, 7794 7V ITYXADOUFEFTEAERELTVWEAIRSD
3. Chid, REHBPELAL7 > V4o 7TAT Y X ADORR, EFBcELET 25H
AFEEICN—FY9 27 EERLALGOTH S, b, SEHERZNOLUEIRYY 7
NVIEEFTFTENTWE, COT7T—F77F+v%, SLLHESYE, KRE#H{LL VLI
Foo 7, 19885, BBOSIKL->THFEEINALCY O Z07—F57 7 F v+ P4
HEFAR, ®0F v 70b0LEAKRTHD, *EYDORAMI, k77 1 {tEHK
DAY - F oy ABFLiTLRATWS, LhL, THNODF4 50757 Py
FolRERBELLTFR S - 774 F o7, WFNOF o 7 &S HEE»
—F74vERN (DF0EEEKR) 0F v 7THY, MOEXZV—NVOER, &
REESE SEE L, DHGEBSBEEEI NS, RARER2ZEL5E, "—Fy4+vAHR
TREKRE, RBHICHEXS 3. £0T, XD single CPU T—F 57 F % ic
BOWT, T0OGStEy FBEARGBIGS Y b, 2D, 77 Vs HHEEHR
EfIT T s0v0oafH5ty b EMANLT, T0k, TOoOHEAGHOERTEHMEZERT
23150 AR (AIKER) 28B L7 7 PoHERA oy 935, 19884, H
Hick-THREILALC?, LhbL, COF v 7L, < T single CPU 7 — F
FIF +THD, NBF—g 20BN REICED, F—sHALEL, BELAIFE
OMBALRITODNT VY, HEHF VN VOUFIABEIITHEW., T0fid, v-—
VEOBIMcE-T, BOELEESEMNLT, ETEESBETTE. ~—FI =
TAADE—DOHHREELEOER TH 50T, 774 71T Y XLDFHE%:
EHhT, BHROBEERC I UFINAELZERLABS, ~— F7 A4 ¥ AL Dl
HEBOVNRENBTEAFEERT T ILENS 5.

L, BEKEZETCO7 7 VA ERLB Y270 —FY = TALICBET 20
REODWTHBLLEY, $RE(OBRINEMB[K/PHBIREAVERELTL
5, 2T, £F, 77Y4 c VAFADA—F9T7iLIRELT, 7+ sEE
EF 4 PINAIRENFNOBEE T ED B L,

7+ e 7EIRTOBKOFR[R, (NEKETHZ7 7 P+ mBEEZ2/E2— ML
TAHRIERCEET I /BELTERETESL L (DAD, D-AT vy = BULE
B, Y2F AL LT/NBIcTERE Q)vRrRFLasay s B0sd, FEEHHE
BTho, BTEARNIEE (RFOEBE, KEFEOAKBRMETE) 2F AL
dhid, ANOLLBERE, HAoXls LTEh, FENCEERFHIESTRRC
E HEThHD, oXy bOFIETETR, AT S5A4AVRERETAINVN-Ty %
sy, HHABELEBECREZIOT®Y, 7ros@ABo&GEE (AHo



ZACHKERE, HNOE(ALLE2R) &, HeEHTHs, 7rues/BRicL->TY
7V4 - VATFLEHKT AEE, CORBEEALT, dsrT7FesrABORX
RTHH2HBEREZH I, ES0EAREODPTVHIBHEREEZEZ 32 &EBK
Pliciz - T 3.

—kh, F4 Vs VA TOBROF SR, (DBRE RELTOVIHOF 2 25
VAT AEDA VI T2 —AWBEBI (D7FersrEEELkELT, T s
LEBBEBTHDZ I EPSHARNIERTECE GBLADOEFVINVDFY A
POoEHIR LD, CADY—VERWTHEBEIE L XV TOFRT TLSH{LB AR C
E FETHD. ®-oT, RAavFYa—20kd07 7 V4 EHRANBEHOD I
By HELTRAVYI 72— 2RBEDEDS, F4 V7 VREIBICLIZERBEDT
5. £, WHABEATVBEN— NI 4 TD7 7 P HROERH YR 7 42 HEE
THEE, V- LVEDOREFEHELHEIATWE D, HERE T, cut and try T
W= RRYN—Y o TEHHE DS A -5 Z2RELTWVWEDT, V=N II5 2 —
SOREFELZLODDNENITES> 720, HRBEOBHIEETH . = v
ARTINVF U 4 Y FILEBo U2 v AV 72—RADKEEELEDIIE, "—FY =
TIRIPZEEY I 2 V- bMBICBE-TL 2, BEvyiav—2LLTIRAT
286, V- 1roREACHBREECHTIZTRENERS N, Tl 5 stBEFEER
F4 s VBRI IERBERTH B.

KRBT, DLERLAETFes7RBICEZHE, F4 Vs vEIRCE 2 HEE
NZTHOBYEEZRBLENS, 77 V4 BHABYRFL, HiK77P4T7HTY
XLADMBLY ZF LD N—FY 27 bic>20WT, KEEERLO LD ICLEREEE
7ey 2 BT IBRAOMRALS, ERO 7y YV HREHAT v TORRETOMH
REERERE TS, BERLUTIRARZEDTH 3.

$2, 3, AETR, 7o /AR IBREOHRERETS. T ITH,
BRE- FRIEZEAL TV S, BE, —HBUEMSTF e s/BEROSHETH, EHR
E-FRIBOWRBEDSHTWS “O . Chid, EREBRVERROESITL -
THBILIES, SEBABAECR-ARKE, P v P27 PERKOMED D,
BREEZ/NSKEE22BRRY, BEE-F7F e 7BERTR, +97K754
FIv IV Yy IOBENBLN-TERDTHSE., —F, BfET— FERIBOES,
BWEFRBETOHEL, 574719 7 vy PHBREFEBEEERELEVE WL
SRENH B, -T, T2, 3, 4ETH, BEVWEBERBECHECTELILESE
BLABBERERELTVL S,

\h



F2ETR, 77 VaBEREREATEIZEANA vl vy THMER OB %
RET S, 7, FBOZBANA VN~V o THAEIROBE A v — v » TEHEK
TEUTELZ LD S, ROBEA Y=y o T7THEEESY v TLrEDO IS v— FO%
GIREL->TRBELT, 9 Y7 VEMEREHBET 2 ETEANA Y~y TH
BeBld 5., Ric, BEHHRAEZZIANCEERINILIANA vix—v .y 7B
BOo12ThaSBHict->-TRBELT, &5, oM 2BHhe— FEXEHE
BREIIBAEA TR T L TCEHBILEITY. T, YV T VEEZHEEEE -B
[RIEO 2 2D HIKHDIFT, TNFNOHFAIHTBE I Vv—FE2FERT B ET, ¥~
TNVRTRT 9 TREENT ZIZEANA =y oy THBOBBKBHiEICE 3 & &
ZRT. RIZ, BRIS— T 2HERGEERLT, COoRGEEZER TS L 51T,
BREN7ABOR S v X7 OW/LLLORITEES5 L3, CoRFELESVT,
HEBZE, HEdE, BEREELHCH T IRESEZHBMLT, SPICEY ¥ av—v
a VILE-T, BEIEREE BIAEROBRET-» T3,

FEI3ETR, BESNTOVWBIERET— FMAX/MINBEIBBO ASEB 2 s icdBREh<

Wa &, ¥, ThoZRHVTEANLEZER T 256, 2EAEE KK SR
2o 9, WEMTRWIEA/RY., £2T, ERBNV-TE2HEKRT 2 & cEE
SNTBEBOBRIS —»POoBRINEZANMXERERES 5. F 1,
MAXEH B EMINIEB I F - SV YRIBKRDII>CE2FALT, BEREEAN
MAXEIBE IS &k » TEASIMINEIR VR TE 5 2 & 2R, 51, ZANMXEIR D
BEDPEUBREHFERTRENBZIEERL, TOHERAE@ LT, BAN
MAXEIBE DBHPERERA %2 1T 5. ®Ric, BELABRBICH T2 F + 2 VALEHAVDREOLE
ZREBFLT, HALS vy Y220 F v, YEEEBRANERBROLTVWBEAN
SYVAIDF VAL VEEEFLLTEHILT, F+2VEEFAVDROLEL L
TIENTEBIEARRL, ORAIEZAVAEIZI—-—F-BRIF—IKEL-T, *
DEEEERT S, i, TOME, BLXUBRNBEHEESPICEY Iab—va T
BRELTWS,

FAETR, BRE-—F-7res/BABcLE 7713 v be—350DVLSI4LiC
DWTRKREGT 3. 77V 4a3virue—5E, Fo7rITyYyxXadthor » Y+ ER
MBI XTHBMLTE, 4, THhHETHIABYZFALLTIBATE 2R
REDS, THFHo /A TOBKLEHNTH S, ILDEN—FI2TIKLXBER
CHE L7 > 4 B#E7VTY XLERY., Rica v bo—50RBREXEER
TE-FEBEELTERT 3. FHHFNOFHEHERCHVWShEZ 2 v ix—v y T
HEREZRT. REBANR 7 » Vo RBEETH2HREN RERZEZEERT M
XMINEIBE ZRd. ChoDREEETR, OREIBZEZAVWTEANEBER N TED,
EEOBERMOBEBEOEIL>. BECHEHB I OVTHHALTWS., £LT, &



NOOBREXZEZAVWT, BEY2avite—52F07—%572F 3+ 27F. C
DEE, BUECEBREZZESETIOTREL, BREXZ2FVWTHAROEEL:
TR, EEOEBRMERKIBCELIETWVWS, BEi, SPICEY I alb—v 3 v
RROE LcfEMiic iy, AEAIRELS I{LLABESoEME, £AK, T/-HE
ARERSVWTHRFLTWS,

EEETHE, F4 P NVARICEIBNVN—NVIATD7 7 o EREH ot v Y
PRET L., £, VNI ATO 7 s Vo HRTNVTYVXAERITFLT, ~—F
v eTALICBLUAETHERRL, a8, TOEFTHEZLBERED SN
B (vRwl) EHERLE (LRLV2) D220V ARBIF S, LT, 24
ZHNOVRNVNTOMNBARHBTILS >KVSIT—FF7F +2RIFLT, vl icid,
SHEUBERERCTE, SS5ICNHAKEEZREL T, SIMD(Single Instruction
Multiple Data Stream) ARDO7—F 52 F + ZFHL, T, v 2icid, HE
VRV TOMFMEEERT B0, BiEATVIATOT7T—F7 7 F+25HT 3.
Ric, v_ir1 7oy 0&BRT2 v 7 0B, FEEZHVE LT, EFTHAER
LIEWS, SIMDARICLZ2HHAEEZHHELTVS., Ric, RERLEDO/L-D DI
Fl7—%77 F v R REL, BEATVI4TOT—+5727 7 + BHBOCRER
MEBAEEFTTEELERY. £k, "—Fo - T7TEBOHERLS, ¥y by U T
HEOEAZEZ, o P U TAEHBR XANM/MNEEO ERXS5 X3, &5,
CHNSOEEHEN, BELBANMETE LI EE2RYT. REHRBRE Y » V4 H#H
DEB A, Wallace-tree2 Wk 7 7 P4 LBIBROEREEZHHEL TS, &
®ic, v_Xl, 207vtyDOF 7, KODWTHELT, IhoD0F o7
ERHWI Y Z 7 AR, WHIKDVWTEEL TV A,

FEoBETIHE, AREDFELHETY, ARREROEHLOBEIKDWVWTRRS,



g o2 =B BAN A R—v  TEAHEROERE

(R BHic]

W— VBT » O HREETTIE, 77 P+ &EXRIBBEOMBEOMEESELT
MLoNB7 7 VABBRERIN, 2077 Vo MR EBEORESRET 7 7 ¥
I BEDERBEEIR > THRIPEINSE, KETE, V=BT > 2 o HRmEAN
—Fo=27E LCERTIEALS, 77 P+ HEZEZEAKLETERTIB8AN A v
Ne—v oy THBEEDO 2 DOBKEERET S, —DRESBREA Vv —v o, TH
HEIEE, MAERZTONETOHEZIATy TRREATIRABR A v —v » 7
BN EIROERETSH S, £/, BRENACEROFMUBHEZEZS X, SPICEY §
Aalb—va Y TEOEYHEHEELTWS, BB, FETHERT I Ay "=y o 7
BB ESE A v =y TRABELTVWSE, A vnN—v s THARPERINLBE L&
EEVEGEEDIBE, FOAryx—v., TR, #EKEA -y THHRICK
5. 1R, EEREELS LTIV P HOoERBEIESE A v N—v » T
BEE IR B,

K2.1 ROBEAv/—vy THEEK



2.1 ZANRBHEEA VY X—v o TEHEOBRT7VTY X A
2.1.1 ZANXKGREA vx—v . THBORA

2. 1icmd & Hic, @A r"—vy TRABRXABEA vox— v, 7K TIE
tlcis. o7, UTFTTE, ROoBEA Y N—v .y THBOBRAEIc>WTE
5. £F, Xi,Xe, o KnDNEADOANERORGBIZ A vx—v o T7EAKE, ¥V
TNV ULEANBREW T BA Y N—v 9w TV~ FOEBRILL > THRET 3.

R 2 {ur(xo,Xo,***,%0), 2 r(Xo,Xo,***, X1),
ﬂR(Xml,XmZ."'.XmN)r

£ r(Xmo1, Xm—1s *° %y Xu-2), L rR(Xm-1, Xu=1, ***, Xu-1)}

= {ﬂR(me,xmz."'.XmN)Iml,"'.MN € MA) (2.1)

{E. L, lln(me.sz."‘.XmN)‘i"}‘/7011’L/7:Ajjx1=xm1.xz=)(mz."’.XN'-'XmN ‘Ci’#‘ﬂ.
ZAYN—Y 9T T —=F,
MiZEADODATDOY v 7 n, Ma2(0,1,2,--, M-1}.

Ric, "—Fox7TCOEREE2BFHBIKT Y, UTOILERET 3.

MA =29 T 7= FidgeXat, Xnz, ***, Xan)=a - uD L I KBFILEN 3. (B
L, u=1/h, a=0,1,--<,h, hidEEDOHREK.

(DA x=mau(n=1,2, -, N)OXIEH vy I NVT 5,

2.1.2 SBH¥IcX 3EH

RQ2Q1DOEEBRIBT I A v N—v oy THEOY YTV E2HVE E, ROBTE A
vox— vy THBERLCRTSEHE C itk TERDbDTOENTE S, AETH,
SEMARDOES>ICERT .

0 ( xn<(mn_1)u )
S (xa) 2 Xa-(Ma-1)u ( (Ma=1)USXoaSMa-u ) (2.2)
u ( Xa>macu )



HL, x03A, mBRQDTHOWAE I A — s TH27 S x,) 0L HAIZ /3
A= ilL-TEHOSN S,

F9, yrvITrahic s v —v .y THEERECHMT 50, K2 3KRT=
RIS ) (x)EFEAT S, ZHBEAKS Y (k) RBSEB s TRODE I ICEDLT
IENTE S,

S (xa) = S (xa) = S (xa) (2.3)
ouT
\
g | '
:
:
|
| [ N( Xn
0 (ma-1)u  meu ( )
2.2 SHE%
ouUT
/]

[N(Xn)

0 (ma-1)u Mot (mat1)u

K2.3 =fM%
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grade
\
1.0 [
0.5 [
1 |
0 I[N

2.4 Arvr—v, 7TEHABOBEHRH

ROB A =y T L e (X1, X2, oo, x) @Y TNV T7Ea&Nt A -y
vy TEHAERL AR T LI, BECEMT2IETHELIIENTESE, $3bb,

M-1 M-1
Le(Xy, oo %) = = o= ( pgr(Xar, ***, Xan) /U )

M0 M0 S (x,)X «++Xx$ ™Y (xy) (2.4)
BL, xBEHMEE2ZEDLT. R NDEXQ.HKRAT S L,

M-1 M-1
2 R(X1, o0 xn) = X o0 ( y7 R(Xml."'.XmN)/U )
m,;=0 my=0
(S(ml(xl) - S(ml_l(xl)) Xoeee

ceeX (SN (xn) - SN TH(xn)) (2.5)

R 5ORFA4IF2IEH“ Y RE->THROEIICERBTE 3.

M-1 M-1
Lr(Xy, co,xx) = 2 o g{Xm1, ***, Xan)
m,= mN=0

S (xy) X -+ X §S™(x) (2.6)
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1

1
BL, g(xm1, "+ Xax) = X ¢+ 3 ,("1)9%”“’{ £ r(Xa1-p, ** ", Xan-o) /U }.
p=0 q=0

R(2.6)DBRT LI, SHHOBEHLETIBEMIIL > TEBAINXSEE A v
— vy THEERDLTIENTE S,

2.1.3 BRRERXICILIBEXRB

CTC, BRE- FAREZEEXRB CE22HBA L L TRAZR2EATS. B
REXATHE, 2&F03>0HEEFHAHAVWSh 3,

(LFERRZE
X - Y (X =21Y)

xey 2 A (2.7)
0 (X< Y)

(Y24 v FEEH
X (Y =10)

(x 1y 2 (2.8)
0 (Y > 0)

(3)HE#F0

R(2.6)2 LR LABRERNTEER T 2. T, SEBIEIROLICBRAEAT
EFbT ENTES,

S (xa) = u © (Mmau O xa ) (2.9)

K(2.6)Tl, BANKCH T 2SBAKOENHEICEL-T, ZORDLYPERDTW S,
T SRR CRESEER T IEE, MHER, FLERcL-TEEEZMELL
TEHTHIHEYDPMOS bS5 vy P20 FHEEHAHT L Hk Y “OER
REIQT0EN, WFhohkbRBEHSEECRY, "—FoxT7EBHENT 3.
—FH, 77V 4mEBTR, XHLDERKDI3FEEM WL H>LIBEREINTED, 51T,
TS Rt-/ VAHEFELT—bLEnh T3, t-/ VAHEFOOERIE, &K
ODEG%ELTETHB U,
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(1) x®1 = x, 0®x =0

(2) x 2 x®y

(3) x1=<x2 = x.® y £ x.® y
(1) x®y = y®x

(5) x® (y®z2) = (xOy)®z

AETR, "—FOXT7TTCOERE2ZELIT, t-/ VAREFE L CHARERES
KA+ 3. BRABOOEHR,

(x +y) -1 ((x+y) =2 1)
x ® y 2 (2.10)

0 otherwise

T, RQ.6)THER, t-2 VAHEFEHLTEANEEEASBE LT Z07T, BIFT
i, BABEREOCZ ANticovwTtEL 3, R(2.10)» 5,

x @ vy 0V (x+y-1)

0V {(x-1)+(y-1)+1}

0 vV [1-{(1-x)+(1-y)}] (2.11)

I

{HL, ViinaxiHEZH b7,
o, RQINBIUBRZOERA(2.1)H» 5,

x ® vy

1 © {(1-x)+(1-y)}
1 © (x +y) (2.12)

BL, RaEfHMZRDLDL, T0oERE,

x =1 - x (2.13)

K@ 1D)D 5, 3ERORAREER,

x®y)®©®z=161[1{1 & (xty)} + z ] (2.14)
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RAZ, REHOERA(2.1), (2.1)H» 5,

Xty ((x+y) 1)
10 (x+y) = (2.15)
1 ((x+y) >1)

10 (x+y+ 2) ((x+y) 1)
x @y © 2z =
1 © (1 + 2) ((x+y) > 1)

Il

10 (x+y+ 2) (2.16)

VEDRREZERICIRY 5 L,

N

Xx@Xz@“'@XN = 1 @ 21 Xa (217)
n:

W->T, SEHEEZZEKLT RABBLELZOEREA(2.9)» 5,

N
ST x)OS ™ (x2) O+ OS ™ (xy) = u 920 $ ™" (Xa)
n:

Mz

= u© (0 © §™(xa))

n
(=}

n

N
= 1 606X (U (ud (n.uSx.)))

n:

o

N
= 1O (n.u © xa) (2.18)
n=

(=)

B, SBHOEER, (25K D THAVSATOIREETTHEDT, WiE
HOERICBWVWT, 1ORDHICHENuERH VTV,

PDEDHERI S, NATRSBE A vv—v oy 7HBRB KO LS RBRREATEKD
TIEHTE D,
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M-1 M-1
Br(Xy, v xn) = = -0 X g(xm.-“.xmu)
ml=0 mN=

N
(u © 5% (mau © x,)) (2.19)

n:

2.2 2579 TRIREATIKSGEE A v x—v o THROBR7VIT Y X A

AHiTR, K25 RTEIRRF o TRIEENLTIXGBE A v x—v y THK
DERFEICODVWTER 3,

IN

2.5 2579 7REEMATERABET A vy—v o THEK

2.2.1 A7y 7REELRTERABRE 2 v v—v» 7THBORBE

N—FOxT7TCOERER2BFBICT 310, BT+ 32—y 7R, 4~
TUVEIRBWTATF » 7RICELT2bDET 2. 27 v THROE{LE2EERT B 1
B, Y YTV EAmalXF LT, RICEIR2oDBBEEEIDY TS,

lim (Xmat 4Xa) = Xma(-0) - (2.20)
A% a=3-0
lim (Xmat dXa) = Xma(+0) (2.21)

AX 5 2+0



-15_

FLAEALAL2ORZY YT VRAXea (70), Xaa PO FNEFNA Y X— v » T T v —
FEBZBET, 259y 7REERGTZ A -y, 7EBEEERT ZEMNT
3. FlAE, K2.5DBE, 2200 Y 7 VA Xaa(-0), Xaa (t0) ICF R FNKR D &
AIAVYN—Y T TV —-FEHEZ T LV,

1
o
wn

U ex-mple(Xmu<_0))
ﬂ exnmple(an(+0))

]
—

UEDEZFEZZANICIETEE, ROXIBA VNV TS5 Vv—FOES
MT,Z%vfﬁm§m¢5zkh29ﬁ%%vﬁ—vvfﬁﬁ%ﬁmfga

Rs 2 { urs(x0(=0), -+, x0(-0)),
y7a rs (X0 (-0), +++, x0(+0)),

£ rs (Xm1 (=0) ", + ¢+, Xan (<0) '),

i ors (Xae—1 (40), =<+, Xa-1 (=0)),
/2 ns(Xu-1(+0).”’.Xu-1(+0)) }

= {Lrs(Xm1 (-0) ", o, Xan(=0)') I my, oo+, mn€Ma, i ,-°-,j€Ms} (2.22)
AL, (-0)' 2 (-0), (-0)% 2 (+0), Ms 2 {1,2}.
2.2.2 SEMEZT TENKICXBRE
R(2LIDDEERWKBT I A v N—v oy THABOY vy T A ERHWE E, RF 9 7

RIREAALTAXOBE A vv—vy T ESHEB EN2. 6IcRT X7 » 7TEHEIC X
STERDLTEBTESE, KETHE, XF9v 7THEAEAROLIICEERT 5.
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u ( Xa 2 mau )
T (xa) 2 (2.23)
0 ( xa < mau)
{BL, midv5 2 —%,

CCT, 4F XA EEZEHT D, Xaa(-0)'ZROXDICHFEHT,

xmn(_o)‘ = X(2:ma-1+1) (224)

)

BL, ma€Ma, 1€Ms. R(2.20)2RKQ2.2DIKRATBIET, ROGEER%18 3.

Rs = { Zre( Xzm1=1+400, ", X Gamn-14+1) Y I my, +vv, my € Ma,
i,°°+,J€Ms } (2.25)

2.1. 28 &@EBRK, RQ@.2DICFAI+2 VEMAEHTZE, RIERTRAF o 7
REEBILTIRGBIEA v N—v o TR Zrs (X1, X2, » o, x0) %18 3.

[ N(Xn)

M2.6 =27 7B
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M-1 M-1 2 2
fgs = = o0 = = ...
m, =0 my=0 i=1 j=1

8( X(zmi-1+1), ***, X (2mN-1+]) ) C((ml(xl)Q"'G)C,(mN(XN) (2.25)

fBL, $ ™ (xe) (i=1)
‘(mn(xn> a

T™"(xa) (i

2)

g(x(2m1—1+l)- ey, X(ZmN-l+J)) =

CDPT T  u ks (X Gar-1+1-000 L X GGan-tes-0) ) /Ul
2.2.3 BAZERcLXH
R(2.23)2 5, 279 7THARRBRERNCI > TROELICRDLT I LMBTE 3,
T® (xa) = (u! (mau © xa)) (2.27)
BRABOERCBOVT, BAMELXITRECHAuE TS L, R(2.2D) 5,

T(ml(xl)QT(mz(Xz) = T(ml(xl) ! (mzuexz)

= (U ! (m;uem)) ! (mzu@)(z)
2
t! = (mu©xa) (2.28)

n=1

LI ORBREZERICIERY 5 &,

N
T DO OT™GN) =u ! = (mu® xa) (2.29)
n:

—

T, RARMBESRIPRLIS>ODOT,

Shnl(X1)®T(m‘(Xl)@"‘®S(MN(Xn)®T(mN(XN)

= ™ x)O - OS™Hx))O(T™ (x)O---OT ™ (xx))
N

N
= O X (m.uBx.)} ! = (mau©xa) (2.30)
n=1 n=1
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Wi, R ZE2FBILT B, LTOIIRFEREINEI2O00E[IT LI 2HEA
T 5.
J* {n]iof C{™*(xa) equals 2 }
{n]iof C{™*(xa) equals 1}

i

CoEE, RQIRBRAERIKE>TROEIRKEDLTIENTE 3,

M-1 M-1 2
frs = 22 <o > X g( X Gzmi-1+00, " " X zmN-141) )
mi=0 my=0 i=1 j=1

(U© = _(mauOxa)) ' = (muOx.)  (2.31)
neEj nej

R(.3ieBWT, SERLICTHERTZE, 2. 1. 1HTHBELARKSBE A ~
Ny TEBICE B, —H, A7 o THEBFITHERENS 2 v x—v .y THHY
REERBEKICIESE, JIT, Y YTV LEkAYN—v oy T Lv— FOESR:%:
BREXREELDLE, BREX (L3R, EBERTERLEIWL 7 7 ¥V 4 BB,
ZHREREY, S5 FZHRBEOL1>TH I 2HREBHREER TSI LEDTES
N—FoxT7ORRAATHh, —ZHEOH2HEBRERARNLCT - TV 3,

2.3 HWRIZHRANELTORSEE » v v—v oy 7THEK

K2 )3, ZABABOBERNKE SV (x1) X+ xS (xy) 2FHBMICAHVWE
BRZHEAEZLAZCEBTE3 P, 2070, CoglzsHEA IS VT, TOoHM
FEEZRET 3. 9, 2TOoRMBRO fa(xy, - xn) KD2WVWTHEZ B,

M-1 M-1

fa(xy, *+*,xXx) = = ¢+ S ()X e x§®Y (xy) (2.32)
m,=0 my=0

CQB@;& fa(xn.'--.xN) ‘i, VX:."'. vXN ‘C%L—C, ':‘%‘C,
fa(Xx."’.XN) =1

BRI YUY, ol Ehs, WEME SOV (x)X - xS (xy) OB
Lo TANTERELEE2E L RBATEZI L Bbh» 5,

2.1. 28T, ZHBEKOBEHRE STV (x1)X xS (xy) ZHVIEHMHE
FERXQOHZEZFAF 2 PBRALTR(L.6) %KD, CToFr4 +2ERHOUE
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B, WEMEREZARETRIBL, F0A—Fo T BEERSEHEOERRE I X
STERDLDERLIETHS, 2.2HTR, S~ N—Foxz7{t2ERBLT, F4%
2 FERALEZOR(2.6)T, BREORDOVIECt -/ VAFEEFO—2THEBRRA
BEBRM LA &oaAT, BHRMN, ERNBECELTE, Roxd TSEMBKRD L
S0 T,

AX (B+C)=AXDB+AXC (2.33)

t—/ VARBFELTENBEEERALABAR, 741+ VBRI KOBHE
ERREFLYL, —F, EWMEBRER I, R(2.33)0 &> THEAIR Y ILT,
t =/ VARBFELTCHBARBRERALALEAR, 71 F 2 EREMEEBEOHHS
FRRFLLASBW, 2T, 74+ 2 FERME2TRDLY, #EMEAKELT=A
B ORARES ™ (x1)O @8V (xy) 2BALILBEE L, 4 +X FERER, E
MBORDLDY CRABRERALABEGOHHZHA OBV VWTEX S, =AY
HOBRABES " (x)O - 08"V (x ) 2 HHMEB ELALBE, £TomMEIBEK O
fa(xy, *+«, xx) i, 3xy, -+, 3xy KWL T,

fa(X1."'.XN) # 1
KRB, BlAE, 2RITOBEEEL S E, BRBEBEES ™Y (x,) OS5 ™ (x.) Kk
55, ANDH xi=(m+1/2)-u, xz2=(m,;+1/2)-u D & &, HHEME¥K O
fa(x:, x2)i3,

fa(x;. Xz) =0

i3, BERSE, AJIX x =(n+1/2)-u DIFE,

S (xy) = 0.5

S(ml+l)(xl)

Il
o
h
o

Tho, s bBUAO=FHEKIE, 27Tk 3. EHkic

S ™ (x,) = 0.5

S(mj+l) (Xz)

Il
e
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Tho, LEEUAO=FHEKIZ, 2TOCRKE, Wi, t—/ VADEH() IR
THRAZKE» S, (UAOHEEE>TGEMR O S 3 HRIEEE, S™ (x1)OS ™ (x,),
S (x)OS e’ (x2), STie) (x1)OS TP (x2), S (x1)OS ™ (x2) O
425ThH3. LI, BABOER2.10)2 5,

S (x,)OS™) (x,) = 0.5 ® 0.5
= (0.5+0.5) -1
= 0

BHRicEZL B L, o3 oOHRIBEK b0 B, b5, ANMx=(n+1/2)-u,
X2=(m,;+1/2)-u D& &, RTOFHUEMEEMBICED, falxi,x2)=0 €72 3. - T,
HHEEES ™Y (x) O - Os ™ (xn) DRI, COXINBEREREATS, Vv
TVEBMOSBANMEBETR, HF0ck b, BREIsERAONT 2HEARELE” ¥~
TAEMEBACHBTA LT EEXDLE, ZABBOBRES " x)O---0
SV (x ) AWEMABCAYAHBESERI, v I RoEIEBFR IS0 B A
NEBS D, HAKEZBRE LTV,

—F, 74 F2ERE ERNRORDLDYCBERERALABSoMELEK
TR, FE» SSHBOBRBES ™' (x)O - OS2 BIERTH vy T VE%E
HELTW 0T, BARNCERRE” v v I VA BEFCHBT2 & &,
MEENS. BRBEORLYRBARTRALALES, 714+ X FPEFMAOHRE,
HEREEEN—Fy 2 T{BEEGSHBIck > TR ELTTEL, DLEH
Lt i, BHIZHEANE LTORARGZEBESE TWS,

2.4 KR

FHTH, 220FANAY =y THABOBRAZRYT. 12 2. 1HTH
BHLAXSBEA v »x—v o 7EKT, 5123 2. 28 THHELILX T » KD
Bl s X9\ A -y THETEH 5.

2.4.1 RORE*ryr~—v . 7TEHEOEEKHA

2ANAN—v oy TEHEOBE, ThixidddrAvN—vy T Vv—-FOE
GR (R(2.1)) 2P Y v 2 AR L>TRDOTENTES, =Yy 7 XRDRE
ERY T NVEINITATDO A -y TS L —FEEDT. BEMELT, £
2107 Y 9 7 ATERDLDEND A v N—v o THEE2. 1HOTHVIT Y X AICH
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STEBRTE., COXAvN—v oy THEOARNIBEH®EAK2. 17574 v 7 RET
3. BE¥Hagkoy)id, 741 F2 rEHOL-TERKDONLE, ThoDR¥EEL I

ZRD B &,

A:(x,y) = 22(0.50 ((0©x)+ (00O vy)))
-1:(0.560 ((0.5@ x) + (0O y)))
1:(0.5© ((1O©x)+ (060 vy)))
-1:(0.50 ( (06O x)+ (0.5©@ vy) ))
1:(0.5© ((0© x)+ (10 y)))

=1+ (056 (1©x))+ (0.5 (1
(0.5 © (0.5©y) ) (2.34)

- (0.5 © (0.5©x) )

£2.1 =<=brYys72KRHE 1

0 0.5
/
0 [ 0.5
{0505 0
I L 0.5

O RPMY T ARESTART., K225, COXAVYN—vy THEERDODITRREZR

+ o+ 4+ o+ o+

oy) )
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75749 7KHE 1

7

X 2.

FBZ¥E~rY 22 1

2

#z2.

0.5
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2.4.2 AFo7TREEALZTEIRABE 2 v x—v v 7EE OB

BRAlE LT, RLIDZTFY v 7 AREL>TERDENBZ2ANORF v THRICE
b 2XA|HA =y T7EHBREEKT S, COx2 -y TEHEDOAHEN
BHAMLIC IS T7 4 920K BT 3. FAFX VEMOER»OBONEHEER
2.AICRT. FIADS, oA vn—v ., THEEZDLTRAZEAL,

. = (0.560(0.50X)) + (0.5 (18X)) + (1! (0.50y))
-2-{(0.5© (0.5©x)) ! (0.5©y)]}
-2-{(0.56 (16x)) ! (0.56y)} (2.35)

%2.3 =<whrYesEH 2

- 030505050505
+.050505050505

.....................................
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ouT

75749 RHE 2

8

X 2.

FZ¥<bY vy s R 2

4

2.

0.5

N
| . i
=] L] = =1 =1 =
=1 = = =3 =1 =1
=" = — L= — =
—/
[+ | + ! +
wu
=y . —_—
=
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2.5 [AIR&HERK

2.1 . SHITERLABEZATHVSNBEETF R, CNSEHE— FEK T,
RIRTHRERTTEEATE 3.

(DFERZE (x © y)
BRARAZERNLICRTLIIC2DOERIS—CERHTE 3.

)24 5 7A¥ (x!y)

24 o FRABREBKLICRTEIOICBHR IS —EMSI bS5 P25tk -T
BRkc&2. HL, HLI0KRKRT LI CHIBEHRELT, ABECTHAXLEREREZ
RELTWS, COBHREBERBICEX-T, 24 9 FEBOANYOEHKE STV,
ZORBICH > THIGH/LOWDEBEET /R b3 v Y22 24T 5.

(NE®M (x+y)
BHREZERTEDLLTVWZ20T, BERNMEK2I11ERT LD CEHBEICERELST

TEHTE 3,

(4) EH
RQIDTHEOLATVWEIERuPn-uld, K2.12Ic/RT LI, —FBETY — b
WA TAENKPMOS S v PR 9 (EBRKE) TEBT 3.

—o0
<

Y— | < (XOY)

K2. 9 RREER



S (X1Y)
-
Bk M
K2.10 =4 v FHEKERE
X2
—>(X+Y)
Y2 |

K2.11 E#RERE

K2.12 EBHEBK

_26_
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9, RQ.3ND—2DIHEXEALRT e vy JEBE LTRIEESRT 3.

EB = 8( X(zm1-1+1), "**, X(2mN~-1+)) )

(U = (mu©xa)) ! = (mauSxa) (2.36)
nej ne€j

RAZAOHETF L ECHBLABERTFEEWIESHELT, BEAXT ey JEB
ORI HEFH 2. oK EX2L13cRT. EEA Ty 707k, K214
KRT LI, BRI IFI-M~~OANEBERENXZ3D0T, FHROFEVIEDEE,
PMOSEH I 5 —MEE- CTEBFEOHRIEREZEI Y 3. K2.13TH, 9827 v
2 (M TSEHBOBRBEMSRD SN D, Ric, 57 e v 7 B)TSEHE T e v 7 (4)
SORNEXBFTICERHELAL XIS YR IICE>TRA v FYIFTBIETRTF
w THBOBRABEZERLTWVWS., 253925045 — FORIBRH TR, BHE
I5-—OHNEEBERBZESETILETERa v v—22BRLTW3., #H
Ta.y 2 (0)TIR, REIHOEEBHR 5 —M, FOBEBRIS>S — Mo+
YIRS DOMEBICL > THEe(X Gai-1+0, X anr+n ) EEBT B, A -
vy TEREBIRRR?L WRT LI, BEAT vy 7o hsEEREE TS ET
EHRTX 5,

2.6 [IEFET, EIEEH

M2 13 RTEAR T » 7 ORIBRIZTHD. TR, Ritrs52x—s%H
fIBAIu, 7v— FOLEHL, ANToa#EN (RN@ DEHE) LT, Ki13o&
MOSE S5 227 DW/LEEZRD B, $4, COHRFLIABROEERE, BHERE
FZiioWwTkidd 2. Xb, HACKEBLTUTOESEAW 3.

(1) F3 Y CXITIOW/LEEWI/LiEERDT.

(2) Vth, k WENMOSF S v ¥R 2 DE¥u N4 7ILEWEE, ¥4 VEH

(3) Vthe, ke HPMOSFS vy X DER L 7R LEWEE, ¥4 vyEH.

(4) Vth' (vse>., Vthe vsey RZHZTHNMOSE S ¥ ¥R %, PMOSEFS Y P X5 DY
—Z2 - HEEBESV:eDEZORRMELERB LA LEVWERE.
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M
Ter JF= Vo4

é'_ ..... o vy E,_QV“ - lEossoms
(—

oo = Ve = Ve Veso—L 1. BOBAOEH

B v g oL

M

B = Ve (C)

EI‘ """ = Vi
[EEREE = Voo

B

X2.13 BEX7 o7 [0EEE
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I TIb
CP C\P <—output
EB u{ °
[NPUT EB M5
3 . EB:#A7ov/
EB |[—

K2.14 ZAHA =y 7EHKEBIE

BRITF—A2BHTDLE, ROEEZERTINEND S,

(BRI 7-—OBEERRIET 270, AR5 v V25 2fAMBEKTHEEE 5.
(QDEFRIS—ODABNEBEOENTEERO/PNELCNBE LI ICEET 3.
(NBEH IS —OANBEVInHTEBROKE 23 &5 CHET 3.

2. 15 RdTE RIS —Z2HRTIENALS vo2s0BR-BEFHEEX2.1
BIC/RT. ANBHRIInEHABH lout2ELLFEo i,

2-lin
Vout = Vsat = (2.37)
k-W/L




...30_.

Iin | Iout
Vin l—“‘{ Vout
Bl2.15 BH: S —
I
™ Tout
linf-"""""""""-"-== T
E\[ V th XE
' : >Vout
Vsat Vin

K2.16 BR-BEHE

Rl THENS DL, $18bb, AR TLdIc, AR EFS v Y25 %2faf]
R CTEFIBRERSR W, T/, BHISF—DEEEEARDLIICERT 5.

| Tin - lout |

[in

(2.38)
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{BL, lin, loutid, TR XN ANEH, HHEBHTH 3. K2.1525, @HEDO 35
YYVRF7ESRMBEETHEEIYE S &,

1/2-k-W/L-(Vin - Vth)*-(1 + A -Vin) (3.39)
1/2-k-W/L-(Vin - Vth)*-(1 + A -Vout) (3. 40)

Iin

Il

Tout

BL, 2 3F+XVELXAGZH, Vin, VoutiZFh FhX2. 15IKRTEHR: 5— DA
NEE, FHEEE2ERDLT. -7, F+xVELHADEEER T L, HEHEE
Eix, 3X(3.39), (3.40) %X (3.38)IcfRA L T,

A+ | Vin - Vout |
E = - (2.41)
1+ A-Vin

KA obhr B LI, BEEZNSLST IR, ANBEVInEHAAEEVoutd
BEZRNSLCT B, $0id, ANBEVInZRKE T LIV, Ihd, FHH(
2), MOHEHTH 3.

Wi, PIVCRIBOIXTy FIROWTRE TS, PS5y PR sBo 2
2y FELTR, LEVWEEVth, BXUY A VvERBKO I X2y FBEZLONS
H(2.39), (2.40) DS, ¥4 VEHKkOI X<y Fit, BEERCBEFCEEST S, —4,
LEWEBEVthO I 22 FHBEERED IS KHEE ST INELD. BRI —K
BWT, HHAAFS v Y252 OVthB S Vth W E LA E LT, K(2.39), (2.40)
5, BREEEZRD B &,

| 2-(Vin - Vth)- 6 Vth - & Vth® |

E:
(Vin - Vth)?
CCT, | 8Vth| < |Vin - Vth | WD T,
2.1 6 Vth
p o 2 lovthl (2. 42)
Vin - Vth

R(2.4)D5, LEVEBEVhO I 279 FIRXMNT ABEEEORER TN 5i1C,
VinzZ K& FhidLw, ColtdbAstB)oEHTH 5.

Ric, F+r A2 NVREAVREER TE 3R ITKRT AR I - FERI S —KKD
WTEXZ3., 27, Ko 18lcRT A ra—F - B I5s—oHAHlo/NMESE MR

Z



_32_

BhoFOH AR ERD 2. 2. 18IcBWVWT, rl, f2i3 b5y o242 T1, 2087
KL, gnB b5 P29 T20MHEa v 525 v 2%2Kbd. 4, HOBEVoMW S Vofd
UEALALERET S E, HAABHROEILRS [0,

6 Vo
6lo = (2.43)
rl +r2 +ri-r2-gm

4, BRloMHEhTWwWBd07T, B3 v 5745 v Zgn, BAEHri,

gn =/ 2-k-Wa/Ls-lo | (2. 44)

1
ri = ——— ' 2.45
Aelo ( )

BL, Wo/L:3 b3 Y X5 T20W/LE, A B FS3 Y PRITIOF + XA NVEEFHEY
2FEb3. R(2.44), (2.45) 2R (2. 4D IKRA LT, loT#HKI{LT 3 &,

dlo A 1’12
= .« & Vo (2. 46)
lo Ar+t Ao+ YV (2:k-Wa/La)/ To

\/Iout

I-in—> TZT\|'_’°Vbias

[ T

K2.17T #AXa3—-F- -BiiI5—
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vy &) % Iy

$ 1

v

K2.18 HR2a—F - -BHEH S5 —0/NMNMEESEMERRE

R(2.46) S, P Xa—F - BHITF—TCTRBRIOBEET->-TVWBES, F+ 31
EZEFAVDRNPER THI2HERBELRZ/NELS T3, PS5 yYR5TNOW/LEEEKE

CFhiEEw., CITHR, TOoLBEFy 7HEEREEOHIED» SWc/LeEB5A S5H
5bD&T 5.

— i, BRIS—TREFOHAAOFS vy o272 BICBHEAETEEEI L 3

fedicid, BRANBR % Inax: 3+ 5&, R(2.3D)H 5, HABEVoutiz Ll TRk
il EdhifRsizn,

2-Imax
Vout = m‘ (2.47)

K2 13ic/RTBEHR IS MOHENTBEEEH S DIE, REBOBHI > —MDOAN

BEVI2TH S, Viiz, BRI T M~DANBHRIINEAVWTEDTIENTE
3.
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2-1in2
Vin2 = Vth + S (2.48)
k-W2/L2

BRI 7 —M2iE, (Iu © lin2) 2EFTLTVWE0T, BEEHFRTFT N E1in20 & H
X, 0 £ 1in2 £ lu TH3. ®-7T, RQB)0oEBEERIETREANERE
Vin2d &8 H 1%,

2-1u
Vth £ Vin2 < Vth + _— (2.49)
k-W2/L2

—k, BHRIFT-Micik, EXTvy s ~oANBHREIFDODEEATEH B DT,
ZOBAKMEIR, N IuTdhb. -7, R(2.47), (2. 49) 2 5,

./ 2:N-lu
—————— = Vth (2.50)
k-W1/L1

A (2.50)ZW1/L1Iic>WTHEL &,

2-N-lu
¥1/L1 = W (2.51)

—%, BHEIS—MOAHBEVInlZ, ANBHERElinlEd3 &,

2¢linl
Vinl = Vth + EEE— (2.52)
k-W1/L1

ANBHROEHBEHIZ, 0 < linl £ N-lu BT, X(2.50),(2.52) S ANBE
Vinlo 8B i,

Vth £ Vinl < 2-Vth (2.53)

T, BRIF—MIZoWVWT, TOHEBEBEEZNELC TS, TOANERE
VinlE WA EBEVIin20E%:
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[ Vinl - Vol | £ Vth (2.54)
DLHITVthEATIRMA S, Zofcdicid, Vinik L TROKUEDBHEICR S,

Vth < Vin2 < 2-Vth (2.55)
K (2.49), (2.55) > 5, W2/L2icBE¥ 2 &g,

2+1u
¥2/L2 = vt (2.56)

Ric, BRIS—MEODWTHAHANBEEZENVthTMA oh b Lok, BH: 5 —
M3DWI/L3ZEDHS. MOAHRTBEZ2VthTINX 3icid, MOHTEETH M3
DANBEVIn3OE % (2.53), (2.55) LI & > icHET LTI W,

Vth = Vind3 = 2-Vth (2.57)

—F, MSOANEHIin3O&EFIZ, 0 < lin3 £ Ju BT, R(Q2.5O)%2/iT1
Hickk, UToRXE2ERETE2HLEND 3.

2+1u
_ < Vth (2.58)
k-W3/L3

- T,

2-Tu
W3/L3 = W (2.59)

WICHAIT—=F -« b3V RITelDHF — FBEIED 32X2.190 x4 7 2 A
OWTERX S, K2.19icBWT, F5 Y P2 4Tbhl, Th2DW/LELEZFHh FHWI/LS,
We/LekE LG 5E, /4 7 ZABEVDIIL,
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—° Vb1

—° Vb2
Thoe A%Y
Tor |

K2.19 4 7XEE 1

2-1u
Vb3 = Z'Vth + Vth' (2-Vth) + - (2- 60)
k-Wc/Lc

CDEE, We/Lel+HKRKEVDOT, K2.1308BHE I 5 —MOHETEE R,

Vo3 = 2-Vth , (2.61)
T—EEEATLY., —F4, BRI T -—MOAHBEVIn3R,

Vth < Vin3 < 2:Vth : (2. 62)

BOT, TOANHEANBEZRVIhWUTIRE 3,
RiZ, PMOSEHR I 5 —MIRODWTEX S, BHRIF—MOANBEVIndDERHEF (
TR &, P3P RITADBEMEED S,
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2-1u
Vind =2 2-Vth + —_— 2.63
V k-¥e/Le ( )

T/, PMOSEH I 5 — MDA HEF1indid,
Vindid,

2-1u
VDD + Vthe - —————— < Vind4 < VDD - Vthe (2.64)
ke -W4/L4

CCT, MOANBEOEHENMOSEH I 5—¢ELLLT5Hicd, UToR%
BT WEND 3.

0 £ lind = lu BT, ANERE

2-1u

W4/L4 = —-I——;;;;— ' (2.65)
o

2 (2.63), (2.64), (2.65) D 5,

2-1u
VDD = 3-Vth - Vthe + R (2.66)
k-¥c/Le

R(2.66)B b5 Y VR ITIBRMNEFLMHILTIHLDODOBREEOTREERX 5.
HRAA—=F e« b5y IR2FTc2itBALTR, TR ERBRICITRS. 9, ¥4
7AEEVAZXK2. 2000EETIES. K2.200 5 PR Tb3, ThdDW/LIL%® 2 4h
ZhW4/L4, We/LeEFELLK T 5L,

2-1u
Vb4 = VA + Vthr' (VA) ~— - (267)
kr’WC/LC

VA = VDD + Vthe - Vth (2.68)

CDEE, We/Leld T+ KELDT, BHIF—MOEHEBEFEVodld,

Vo4 = VDD + Vthe - Vth (2.69)

TRIF—FIKR3., —F, BRI —MOAHNEFVindi,
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\Y%
j_OVbi Tos
i

—0 Vb 2 Thoa > Vb4

ghﬁ

K2.20 A7 Z2[E[EE 2

VDD + Vthe - Vth = Vind < VDD + Vthe (2.70)

BOT, TOAAHNDEEZEVthEITIICX 3,

iz, K2 14K RIBHRERI S—MIRODVWTEX S, BHEI > —MR, FoHEKHE
GTNATRABEEXEDEIATOANRI—-—FBEHRIS—Tdhbs. BHEIIFT—MD
ANk, HISIcRT 514, FS Y P 25Tel, BLUT2D Fu 4 YT HE
BLEhzo7T, Tel, Te2nfafikEGEhr o, ANBEVINSRUToOX 2@ RERS
I,

2+1u 2-1u
2.Vth + ——— < Vind = VDD + Vthe - Vth - — (2.71)
V k-Wc/Lc V ke-¥c/Le

&, ADBEVISHBR Q2. T2t EREST 3 &,

2-1u 2-1lu
VDD = 3+Vth - Vth, + —_—— ¢ _— (2.72)
k-We/Le ke-We/Lec
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wAiic, [(2.66), (2.712) B D S, N2 1)RKX(L.66)DBHREFE BT 5%
HEa.

CCTlR, RQIMEELT LI, A T7TREBHIDEAWS, ~4 72EHIb
ik >T, MSOANBHEHIIZ, Ib < lin5 < helu+ Ib KK 20T, A\HEFE
VinsD g X,

2-1b
VL + Vth' (v + — £ Vind =
kWe/Le
VH + Vth' + \/ 2 (b Tu+1b) (2.73)
{(VH) k-wC/Lc .
VL = Vth + A/ 2-1b (2.74)
) K-W5/L5 :
9+ (h-Tut+Ib)
VH = Vth + (2.75)
k-W5/L5

PE-> T, RN(2.71), (2.73), (2.74), (2.715) » 5,

_eelu < b + AL + Vth Vth (2.176)
VikeWe/te  — V k-W5/LS V k-We/Le e '

2(h-lu+lb) 2+ (h-lTu+lb) 2-1u )
+ + < VDD + VthP - 2-Vth - Vth' (VH)
k<¥We/Le k-W5/L5 k-We/Le

(2.17)

A(2.76), (2. T Z[EBFICH /- TWS/LSL IDERET 5.

RICPMOSEHIM D b D ¥4 7 A BEVDLS, VbAIT D WTHET 5. B|EVLL, Vb2,
M2. 2104 7 ZEIETIES. K2.21TIR, F+ A2 VELRABREEZMA 21201,
ARa—-F 47 28HALTVWS. K2L13lkRkT LI, BRELLTHWS
PMOS } 5 v v 2 7 ot FOBE VI, Vin2, 74, Vin3dTdhbv, ToHmHER,
A (2.55), (2.5T) ! 5,

Vth = Vp =< 2-Vth (2.78)
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—

> Vb1

LT L

rAVAY)

Iin

/2R
"/

\Y

K2.21 4 7@K 3

—%, 2. 215 5,
Vbl = Voo + Vth 2T (2.179)
°P i Ke W6 /L6 '
, 2:1u
Vb2 = Vbl + Vth' e (vo1y - _— (2.80)
ke-Wec/Le

R(2.MEHNRI—-—F- b5y 7OAMEKE DS,
2:Vth < Vb2 + Vth' e (vo1y (2.81)
(2. 79), (2.80), (2.81) 5,

2-1u
W6/L6 = (2.82)
ke*(Vpp + Vthe - 2-Vth - VB)?

2+1u
VB = \/—— (2.83)
kP'WC/LC
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2.6.2 HEBERICOWT

RIEEART Y 7 OREBELCODVWTERT S, BEAT o 7 OB BERIEH
BIEDEE, BHI S —MOHNBHKIoaTHn, 1, GFHIHOESE, BH IS
—M3IDH B 03 TH 3. EEER»S, I3OHEEBEZIMOHEEEZELIVHES
piehsvwoT, TR, EX7 o0, 7 0REBEELT, BifloticE L3 EHM
EFNVEBTABEZRI T 5. 2SR OTMARERT 5 A -5 5D5E, A
HBWind, lin € (n-1):lu D& &, lod =0 KB, 7€y VEFHFRSIELE
Ligw, &7, tin » n-lin O & &, HAOBEROEEBRZR, EHR I 5 M3, M0
HERZOEGHICKR S, COLEDRBH I 55— DHEEBEES, E4i3,

E3 = Iin3- X .- | Vin3 - Vout3d |
= Ju-A,-0 =0 (2.84)
E4 = lind- A, | Vind - Voutd |

Iu-X,:0 =0 (2.85)

HBL, 2., XA, dFHNZHNMOS,PMOSF 5 Y PR DF + FVELEFHEKRIBH I 5
—ML, MO ABETH 3. R(2.84),(2.85)55, lod = lu TH3. BlEoc &h
S5, SHBOHBNTOKRESIIKRBENLL, EHRAOIVELTEESRDLDN S, F
A+2 PEMICE->T, HAIA2SHBOBAERELTRDTWS N, SEEOHN
DRESIEBENHEDLNRVWOT, BAEFNRIKIZIEZORMIRELR V., RicSH
BHOZHAOILVvOKRESERDSE, £9, lin = n-lu 0o & &, K (2.84), (2.85)
M5, M MACREEBRZRALLRYL, BRI S —N . MOEERZEEL B2,

E1 = lin* A .+ | Vinl - Voutl |
= nelus X .| Vinl - Voutl] = N-lu-A,-Vth (2.86)
E2 = 1in2+ X .+ | Vin2 - Vout?2 |

0+ .-Vth ( v 1lin2 =0 ) (2.87)

o2 L, Nidse5 A — 2 nDBK1H. Wiz, lin = h-lu OZEHAD X VEslig,

Esli < N:lu-X,.-Vth (2.88)
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i, lin = (h-1)-lu OEMHMEAOIVOKRKEEIZRYE BRI 7 —M2, M3, MLDH
B EER2, E3. E4i3,

E2 = Iin2+ A .+ ] Vin2 - Vout2 |

= Ju-A ,-Vth (2.89)
E3 = 1in3+- A2 .+ | Vin3 - Vout3 |

= 0A,-Vth = 0 (2.90)
E4 = 1in5- A ,+ | Vin5 - Vout5 |

= 0-2¢°Vth = 0 (2.91)

¥, BRI S -MOEERZEELR,

[in
N-lu

El = lin- X .+Vth-(1 - ) (2.92)

H(2.92)iIART LI, EIRAATInOBEEIKE S, 2T, EIORKE:XXRD 3,

dE1 o Vin 3/2- An-Vth - 2. 9)
dlin ' VN-T1u/lin )

R(2.93) 25, lin = 4/9-N-lu D& &, EIRBRKIKHKS. /- T,

El < 4/27:h-lu- A ,-Vth (2.94)
Wz, lin = (h-1)-1u DA D X VEs2id,

Es2 < (4/27-N + 1)-lu- X .-Vth (2.95)
2.6.3 BWEHBRETFuIrx49Fic20WT

27y 7HEBOERI, K2.13TRR, BHRERBLTFre s/ 24 9 FZHAVTY

5. CoFnER2 ks Y. BHRLERE T, PMOSE3 v 25 THERLL
BRELSOBHIref E ANBRIInZEINSBRIS—CHh s 2RESIETH
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Bds. HBOKTE2K?2 23Ry, K228 5, Iref > lin 0t &, BHREE
L CEEADNS D, HAOBEVoidhighv <~ %R$. F 7, Iref < lin D & &,
EoBAMES KEEAK S D, HABEVoR, lowb R ZRT. Ric, HERJBEK
DPVWTEET S, BHREELTR, RIFGITHALAAZ2-F - 94 7EZHVWE0
T, TOHAERR, BRIS-—OHNEREERTHFLIRENL., COILELEFR
LT, lin = Iref & &E0EMR - BEFHEERRK2. 24ic/Rd. BH IS —DNMOSH 5
YIRS DOW/LILE, 2.5. 1HITRELAW/LIEEL(TEE, FOAHNEFE
VinOEHRKRO L I3,

Vth = Vin = 2-Vth (2.96)

—%, TFa x4 o FELTEHNMSES vyY 2 7Tswid, K2.205bD 3 XD
i, 24y FOND & &, BABRIuLZIF &AL, JCT, TswOy — P EEVe D
Ves = Vth + Voo DL &I, B2 IuZEFEAUCEEERT S L, TsvOW/LE
3, TDOF v+ XWIE, F+x/VEVWsw,LsvE$ 3 <&,

2-1u
Wsw/Lsw = -_k_V—z (2.97)

COBE, TswO¥ — FEBEVes, $7R7b5, BREKZOHNDEEVoMVLhITIE » 72
L&, Iukg|&RABEED, Vo = Vth + Vo, iKMW & &i, 5l&RABKDSB. &\l
}5 TR, ANBELHABESZELVESE, lin = lout KX, AHANEBEEE
BESVOLEDAHMNBRES 11,

61 =1lin-2-:6V (2.98)

TEALNE. BL, AR, F+xVELEHABRERK TS B, T, Iref = lin
DEE, BREBEROHAVON, Vo = Vth, THbHE, BUBHIuESIEAZMED
ZIEEEEERELLT, T2IHhoD0BEERD B, Iref = lin & &, HHVods
Vthh SR BN BIBAR, R(LIDICRIBEHOER TS S Vin = 2-Vthd & &,
$HabE, Iref = lin=N-lu D& &TH 5. PHOSERBROBNEH B +FKRE W
OT, BERKEISOBREORKEE, BHE IS —ONMSEFS ¥ Y250F + X Vi
EHEMRIEFEERE, RQIEAVBZIEHTE, BRRE,SOEMEA
NEFoLEfickby o EnsTES, KX(2.98)ic lin = NIy, 6V = 2:Vth-Vth =
Vth ZRRAT 5 &,



Iis IreJ/.

2
Iiﬂ Voj\
VS 57
K2.22 BHREBKBETForz4 57
I
/N
lin>lret
Iret |
: Iin<lret
\ |
, !
N/ AV > Vo
Low Hign

X2.23 H&okkTF
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Ip
/N
lreft """~~~ ----=== T
/0 VA,
‘ > Vs
Vitn Vo
X2.24 BR-BEHH
&1 = Nelu- A +Vth (2.99)

(2. 991, BAUBRIvESIEALBEDIMNBOBRELXEXS. 1/, Iuzgl&R
HHDTH o5 EABRDLEEITHERLRIANBROLMZS 1 LT 5L, R (.
INIKAVEV..26VELT, R(2.98)IKARALT,

§1' = Iin- A -Von | (2.100)
ANEBHROEH 0 < lin < N-lu 2FE T3 &,

§I1° < N-lu-2 -Von (2.101)
S1,61 &lin, Iréf&@ﬁ@%’&@&zu:ﬁ:?‘.

2.6.4 BESEEIOWVWT

¥, BRI J—OHERELDVWTEETS. BHIF—DANKIInDZF »

TERBMD - LIBAOBELEER2 10 RT EMERTHRITGS. ccT, B
2.26DfRIRICKTF— FEE - Fuv 4 vEHROMERZELTIEEEARTH 3.



Iref

& N I
) /i
61 or

K2.25 24 FREKEEROBE

© VDD
Iin ) = C1
Vin
J/f J:Cz
L

K2.26 | >—0SHEIE
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I = 1/2-k-(Vin - Vth)? ( Vin =2 Vth ) (2.102)

B EREAD 5,

dVin
1=Iin—(Cl+C2)'—dt—““ (2.1083)

WA HER(2.103)%, t = 0 & &, Vin = Vth OYWIHIKHETHEL.

1 - exp( -1/t -t )
I = lin - (2.104)
1+ exp( -1/7t)

BL, t3EBEHTHD,

Cl + C2
= ( i ) (2.105)

T =
A{2-k-W/L-1in

ECAT, F+ANELERAGRHKIE, 7o x5 2 -9 B—-EDFE, F+ X%
VEOMBEZELTEIW, FEBEDS, R(2.88), QINKBLEOEFEREALV
T, \BREEN, TOLE2WLTF+ A NVEDTERBEES. F+RxVE—FOD
T, 2.6. 18 THREALAR TR, RQ@.sDREPSDODRLB LI, BB
Wluk 7 — P EHBEW- LOBEBEZRCE 3,

WL o< lu (2.106)

—%F, 2. 260REECL, 21, Y— rERKEATILEELSZE, R(2.105)P5F
RIS —OHERESRY — FEHBRV-LOERL/W-L)Iickh+ 5.

S o 1/(W-L) (2.107)
Tr, AIHICR(2.10)» 5, BEEERAADBHIInOELHR linickk#d 3.

S lin (2.108)
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bbb, A (2.106), (2.107), (2.108)» 5, BEEESEHMABRIvOBEFKIL,

S « 1/4/1u (2.109)

W-T, SMoFeTETIER, Q2. 109> SHEABHRIuS/PNEIWENEEEE I ELC
BBIEBLMD, BUERIuOTRIE, X(2.106) 25 F + % VIEBWO FPRIC X »
TELBHDT, 7utkXD5REE (B/DHRIBE) TRES. £, BREE-FOT
TRENEREZNECTSE, HBBAWNESKRIZOT, IO LEREHRICKS.

2.6.5 BEHEEZHOXE

PMOS + 5 v ¥ 2 & DEIFIZHR(2.71), 2.8 K EF h 2 BHREBEEVIDA/HE X
2&, BAOKGENELINLNRE, £2T, , Cho0ROBHERBEEVIDEFEH
INBHEEBEBEVDDn1. EEZEX B L, DD ULOBHREBEETR, BNKHFRER ST S.
fIMEGNERIhTVwARETR, BREEXHOLE L, PMOSERIK, FEH 2
5S—MILMADEEBEL L TEDLNS, LhAL, BHRHEIuy, BHEIS—M3, MLE b,
ARIA—F-3547THy, TOHAERE, +tR8XKEV0T, BREEEZH X
THHRAEBRZRIBYL TSV, HlIAE, BRRIWOWBRBEEOCEHS VDI T 58
WEE S Tuid, KN(2.46) 2 5,

51 P
L. . lu (2.110)

S VDD 21 + \/(Z-k-W/L)/Iu

TTT, A =0.05, k= 2.0X107%, W/L =5 lu=10pgA &¥3&,

o lu
6 VDD

= 0.00013-Iu (2.111)

Thbo, FEIC/HNIW,
2.7 [BIRFHPEFODOSPICEY I ab— g v
AE TR, 2.48HTRAEZER(2.34), (2.35)TEDLLEA Y=V o THEZE

2.5, 2.6 HOMKER BXREFcESVWCTHEILT 2. £/, ThoDME
DSPICEY I a v —Y 3 Y A2TH-1:DT, TOEELXHET S,
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2.7.1 RXEBEAV»~x—v . 7THEO AL

RAEANQINTROLDINAERGBEA v =y .y 7THEKEIR % 2. 5 B0 R KHE
BREICHE > CTEBER LA, 2oEBEKER?2.2TCRT. R, COREOEE
FA—2%2. 6 IOEEEITEICK > TR LA, REFTERE LT, HERZEZY
W2 =it LT3 0%l & L7, $7/, ®iETov2& LTI nCMOST & +
ZEREL . ZEE, BWICHWOWASPICE S A — 2 2K 5ICRT., RicHET LA
B P& % BIEREEYNT 7 2 775 ASPICE2THENT L 7o, DCRRYT, MEBERITOEE:2 2h Fh
2.28, 2.29CRT. BITERD» S, BRBER 7V X r—ricd LT, 3.0%BLAH
Thy, RFFEREFILLTVWEEE2HR LA, T/, BEERMEZREKMED 0.
05 BFELARMET 2L, K2.29& b, Z EvBsRId50ns, LT HEMEIE60nsT
& - 7.

2.7.2 275 T7ROEAETIRAKE A vx— v v TEHROMEE(L

BREXQ.3DTELENLRT v TROE(EZTEIXABE A vx—v » 7B
HERgR=EZ2. 5 HORBERECKE > TRIBERLA. ToRBERZER2 30I/RT.
Ric, COEBOEE/ S *A—-2%2. 6 HORMBHRITEICKE > THREF LA, RHE
RKELT, 2. 7. 1HiEEARCEEBZEZ IV Ay — it LT 05LAE L 7.
RICEHET U@ Z BB 72 75 ASPICE2TRET L 7o, DCRRHT, BERITOK
Rz h®ni2.31, 2.32cR"Y. BAER»S, BRBEZER 7427y —vicHL
T3.0%INTH b, BHERZE /LTS, 7, EEBEZHEEKMED 0,05
FELAKREEST S E, K2.32&0, L EYERE80ns, LT HERIZ120nsT S »
1.

2.8 IGHIk-oWT

S, FAN A v =y, THBERE, Tres 77 VA KEEEO—> 0
Wit ey, $RbB, 5LFVHELRBATIMBEKELTRELL. Co
EINARDIEAE RN, BATA Y N—v .y 7EAMEKRE2.2.3, 2.38T
RPELALI i, AEMBERCHMERLEEX2LT, ZhlikTV 20
SHBHETE 3.
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NMOS

VT0=0.50

GAMMA=0.227

KP=0.1493E-3

LAMBDA=0.050

NSUB=4.0E16

TOX=100.E-10

PHI=0.77 LEVEL=1 VMAX=0.299
UTRA=1 NEFF=0.246 Cl=1.86E-9
CISW=0.86E-9 CGDO0=0.62E-9 CGS0=0.62E-9

P MOS

VT0=-0.50

GAMMA=0.308

KP=0.0374E-3

LAMBDA=0.050

NSUB=8.0E16

TOX=100.E-10

PHI =0. 41

LEVEL=1

VMAX=0.306

UTRA=1

NEFF=0.020

Cl=2.23E-9

CIJSW=1.37E-9

CGDO=1.04E-9

CGSO=1.04E-9
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2.8.1 HmEBBEHEXEIZEILBS

BANAVN—v o THABEIRRRY YTV LT v — FOEARZEBERET
ZREMEKEREEADENTED (2.2, 3HBHR) . ZiEEAKEEZS L,
FIRIEIEE & LCIGHTE 2. CoBE, HAMEKE L TERE (R981) Bl %
HwzoT, REHMNBEEELEELTRARLEPHETES. £/, "—Fvx7
ftahTtwzaoT, ToHFRMRBETECEY. SHERHEVERSINILHF~D
GHBHI/TES. YR EY Y TVANOBEBETHERT 20T, v 7 vD
BV, TOEBEOEAFTENSEROMAFE LS. To—2L LT, #HK
Ko TH Yy TNVNERPETODEEBEEZRDLIFEBEISNE, TO¥EFEED —
Fox74iid, RAEEF 1 VIV AT Y RMEE LI ETERTGETH 2. Hlx
i, 2. 13Ic/RdBEAT o v JEBCHHBICHIETI2BHEIS— oA b5 v o
27 DOMEBENLIBICRTHEIRES>T, FA4PINAEYETFRTXAL 9 FT
7oy S LTkEict Al LN TED, $h, FHAEREDIERBEIvO B L EH
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2.8.2 HHEBREEZILLBEE

BEANA v —BAREIBEBY 7 VAR ERBCHE T 2R EL S L
HBTEB (2.3HBR) . COBE, ROL>BEABHFZTES. P40y
27 LTE, BELRHE (FIAE, AR BEEBRGE) 2468 LT 2 HECPLE
EEBTLEE, ETOANRH L CHEZREZEELALRIMEREL T, H¥SE
HREZETIDLI I, T0RBATEHAET CLETERTIHESH S, AHKO
SN, TIRsvRFATOEALLND, FAW, gy tu-—5RET,
ZOTNTY XABEBERIES, (g v to—52KkE 1 >0lAKEEL T,
BEANA =y THEEIRERWAHEBE TER ST 2. CoLIicT 3L,
BTV P CERRI Y e —SHBBTEXS. HL, BATA Y N— .y
THBERRSOF I TRARRELRERT I LN TERVOT, 5 FTHR
FERERoELER TS 3.

(BbDbic]

77 P4 BEBREERTAIEANA VN — vy THEEIKRD 2 > OEKREEZREL
o, 121, RGBREA v x—vy T, $5—21, 27 7REEMAT X
DB AV =y THROBRETS 5. £, BRSO ERKORMURHE
E5Z, SPICEY Y ab—vavied-T, TORNEEHB LA, BET 5 HME
OHBEEUTIRY.

1. REEEEXBLTHRBEORSBEA viv—v oy THK 2B e — FEE
ELTEHTE 3.

2. BlR&ahd A vnN—v o 7HEEERKIZ, MOSFS YR IEBTERTESD
T, BRBEINTVWEIBHRE—F - 77 Y+ mERE EERICIEZENIMOSH
E7 oA TICILTE 3.

3. EEERIC > CTRBEI W2 ZEAEBHER OABKRETCERTES.
2T, 77 Y4 REBOE ZHEHAERR, 2EREBEOBLIRE—OBKETER
TE, &5, BEREBEEHIEGDE N4 T Y » FRABEKROBKICIEAT
5.

4. AERER 77 V1 RBEHVAHEEBOBRAELRR T LB TE,
BRahA-EHERERcL2E8E0 7o /7 {EHAESHEBTE 5.

5. BELAEBRERIREKEN TS D, LISTUER I ZHHHITVETHBRCER TS,
5.
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w3 B BRE— FIcX 3% A Jwmax/nin[E B

[ERL®»ic]

max/minfE 3, 2ERBICBY 3REBEMN/GERBROBANRLETH D, EER T
7 P4 RBEEFO—>2TH 5. EE, nax/minilEBEEZHVAY » P o R, £<
DAl THWS L TEY, TOFHENRENTWS, nax/ninffEER2F VW7 ~
CAHRUEBEREBEEERT 2IBE, ToHRBT VTV XL OE A Onax/ninERE
EIEREIEBLBEILIETS, LLLENS, BREBEINTWAIEMRE— Fnax/ninfEE
BEIEFDODANKB 2 ADEHBRENTVWS, #->T, ZAInax/ninfHEE KR % #
Ry 28BE, 2ANKCHRBRENRIREZ 2 EABECEELTERLRITAERS
BW, &IAT, 77Y4T7FrulEAREEZHT IEE, UTOIELE2ZERERT L
Ehd 5.

1. V=BT > Pt TR, 1BOBREBEHENEHON - VTHIICETE
nNafcy, 7707 FusAIKTR, " ZREARICIIREOER” b
DRI SRV,

2. V=BT Vo HBTE, 1ROGKEHEEZUEFICETT 20T, GEL
BHEBAES, TOBEEZE» T, | BROREERE*SENEYT 2 H
KEBREZADILELDBEETH 5.

2HEABETEBRLALEES, 1 20GmBHAMESROGHEERERK TCEER TS L&
B, LeFuwicv—nB 7> Vo ROBESEd SNV, EBE, ANTHEMNM
ZLWBE, PRABTOBEZDERIER &Ry, REEFLETT 3.

AECTHR, BRE-FRIB3ZADnax/minEEREKEIRET 3. £F 7 bnaxd
BB, ERENV-TEERT 2L CEFINICEHYBOMSER I S —ICX>TEH
dha., 2, TORIBYECEUBRREZFEATRECELILERL, £DF
BREE LT, naxBIBOBERRIET 2. &5, F-E2MHTYAZAVT,
ZANnInEE EnaxEEOREHREEICL > TEET S, ChosoEETR, 1o
DHEBEREN 1 ROREBEBI > TERASQTEY, LZor—1B7 7 Y 1k
ROBEEELTIENTES., £/, ZTOWMMBILITEd R, F+r ANVRER
RICEZBENBBICR - T DM, F+ALVELEADEZNAL 510, BRET
ZmaxEIBgEHIZI3—-FI4 TIKHKBLT, TOEFEHEEESPICEY I aVv—¥ 3 YT
HBALTWS,
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3.1 % AJimax/min[E]#

F9, TTCREBEINTVWAIEHRET— Fnax/ninBEIC>WTEIHG 3 @0 -2
Chosomgi, 2ETEALLBRAERNICL ST, ROXS>KHETX 3.

(x © y) +y (3.1)
x © (x 8 vy) (3.2)

max (x, y)

min(x, y)

HL, ©, + 3T ThREE, EHRf1xEXDT.

2ETHHELALEI KR, BRERZBHRI S —CTEHTE, 4, EWRfL,
HBIKEI-TEBETES, Col&d S, nax/nin[EEE, T80k (3.1), (3.2)
KRt~ T, 3.1, 3.2 RT LI ICHRTE 3. K31, 3.20th7T, AEc@lHEH
1R RIANTBEROBEEEEIREETH 5.

Lo L, KB3.1, 3. 2iR" g max/minBIE Tk, A2 oK FcERahcw 3,
—h, 77V +a#ETIE, AT Bnax/ninEBEENE LTI, Chsof
BERAWT, AN Onax/ninHEEZER] T 235G, 2 ANERRERS. 3IK/RT L5
i, 2EARBECERELITAEIR SRV, CoEE, AAO¥»HnT 5L, BE
BYEZ, T, ZBRTOBEOERMPELTL 3. $£, BELEELTOH
FEE BT TS, 2T, Y7 NRERTERUERE Anax/ninE 2 RE
T5. BEEZBEHCTAH, 93 AnaxBBE%EKS3. 4icRnd. CoMHEFIE, IE
BREV-—TE2ERTI2EICESKEELAEEOBR IS -doEREN 3. B
S—DEBHERETZE, BEYXY A yR11KE5. Ric, CORBOHEEHH
ER

3ODANBROBTROIKRKERANERELET S, CoLE& ANMBEXS
haeE, BOIbRELBHROEMEx, cHbN B, x, DML, 1D, 1D, D% 5] &
RCF. TLT, ID., ID.D¥EMIT, xo,xa%2BWPEEZ., ZOHER, IDLRELTS
COIDDBDEX  O—RBo¥WMic2Ri»3, COEREBFAICL > T, sl €
ETHWOLT, ID:sdb¥wriciid., ZOHERE, xi=li-ID=1, &7 D, HABHI.w. i3
X1, X2, X: DB X ->TEHEAZSNBZ3DT, louild, 32OANBHOBTTROKE
REBERNLWEFLLRS, BREABFBRTILDIANOBEEHBPELALN, D7
VT Y ZARBEEIANKILERETE 2, nAnaxBBEK3. 5ic/R”d. K3.5TER, K
3.6ICRTEHNBH Y 5 —0ERIESEHVTWS,
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1N w
12 RO SR
%E AL THOY ‘_l—la
out

CIRCUIT
I My
> I‘L

K3.7 n-AJminElE

ZAIninEIREF - EAVT v OB EBEHTEIETCERTES. 77V 2 RE
TRF: - TV YAIBRO Y > HEEEOHB K> EEEATWVWS, nax/niniEE
bZNSDHD1>THB. F-ETAFVAIMS, ROoXE2E2,

i Ala A vvv Ala= 1L VIV v« VI, (3.3)

HL, V, A, i, ThThnaxEHE, nin{E, REHHEREZEZDT.
KRB DBRT LI, nASninEE A InaxBIRE En+tlIfHORBREHREEICEL - T
W TE&2. MBHBEROLICERSIN S,

[ = MV O 1 (3.4)
BL, WHREBXKGREBEEL2ERDYT (77 Y+ REBOBES, EEW-1TH52) .

RGB. O»S, HBEHIBHRIS-IKEI->-TERTCE307T, ninBABEE2XI. 10X
KR TE 3.



_63_

3.2 AIVRBRFREFEXEAWInaxER OB

3.1HEITRLIEDIE, 2 ANCHRBENhinax/ninBEOHER, BREAK
Lo TROLFTIENTER., 2T, ZATIMaxBIROFHELRAZRICL > TET
CEREZL, BREE2EBICT D, $43AInaxBEOBEEGIC>VWTEL 3.
M3.4%2BHBL T, 3 AJnaxBIEE0gELER T 2BAERAERD 5 &,

x1 =11 © (x2 + x5 ) (3.5)
Xz = 12 © ( xs + x1 ) (3.6)
Xs = 1s © (x1 + x2 ) (3.7
lowe = X1 + X2 + X (3.8)

BL, ZHOEWIIKI. 4EE#TH 3.
FERAEBRXEZIANOBEIC—LT 2 &, nA/InaxBIEOFIENKR D L H icicd
T& 53,

n
X; = I] @ 2 X1 (39)
1:
i#]
n
lout = = x, (3.10)
i=1 :

BL, j€N., N. 2 {1,2, -+~ ,n},

LIRJBEEOANER, x, R BEEOBHR 3 —OHNER
LR LAEEIE, nATInaxBEOFHERnTEIRFEZFERNC L > THARTE 5.
SATImaxE IS OBIEOEHN KT 3. 1 HITITR-4DT, COFTIE, FHIR
REFER(GB.9), B 102 LKL »T, nA/InaxBIBOEBN BT ZEITI
.
DT, HENEREZBERATEIET, lowizlaxZiEHT 3. {HL, la.xid
MEDANBROPTROIREBDANBHRTH 2. £FHHHIC, tATOBG,
lowe=lmax T8 5 & ZEHT 3.

D2ANDEE: CoBa, RG.NEROLIICEDLTIENTES.

X1 = 11 © x, (3.11)
X2 = |2 9 X1 (312)
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B 1DERXG. IDKRAT B &,

x1=11@(129x1) (313)

RGN ERG 1) OIS S —REHEEKS CERL, h2L2RkETES. R

(3.13)1F, 2 2DEAH, 1,>1,, BLU, IL=1,2ZB TR L TR IENTE

5.

a)

L >1.0848 : CoBg, RG.11)DE, k2 WTHEER 3 >DRELE
B ETRHRLIENTE S,

D) i, I >0 260 20 ZBELTVWBLERETS. oL &,
RAZOER (2. 1HER) » 5,

x1 =1, © (1. © x:)

I © (12 = x1 ) [ V1. 2 x: ]

Iv - (1, - xy ) [ > (I = x1) ]
(It =12 ) + xu

1 -12 # 0 DT, CHhiZFE.
ii) xadd, I > x2 > 1. 2 0 27 LTCWBERETS. D& &,
1, © (1. © x: )

=lx-0 [|-llz<X1]
= I,

X1

X, # LRXoT, hd, ¥H~FE.
iii) x4, xa 2 13 > 1, 2 0 2 LTCWBEEETSH. DL E,
x1=119(129x,)

:II-O [...12<X1]
=ll
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iR, REX™EST 5.

WAL, I, > 1, D&E, x;, =1, BRI, COEFEEE2RG.1D)ERAT
%L,

Xz = 12 @ X1
= lze I
= 0 [ 01 > 12 ]

= X1 t Xa
=Il

max(lx, Iz)

(o]

=

-+
1

b) I, =1, OBE : 1, = 1. 2X@.1HRAT 3 L&,

x1=116(119x1) (314)

K1), iik20WT, AER2ODDREZEXZIETRLIEBTES

i) x4, I, 2 x, 2 0 ZEALTVWEERETS. oLk,

x1 = 1 S) ( I e Xl)
= I, 9 ( I, @ X1 ) [ Y I, 2 x, ]
=1, - (I, = x:1) [ 20y 2 (I, - x1) ]
= X

hit, REXMET 5.
ll) Xlli, x1 > [, 2 0 ’&féﬁf:bfk‘é&{ﬁﬁ‘ﬂ‘%. C@&g,
=1, (1, © x1)

1190 ['.'11<X|]
=1,

>
~
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x1 # I, BoT, THRFE.

WZXIT, I, =1, D&EE, x,id, 11 2 x1 2 2@+ FEBOBEKRZ. —H,
K3 12) 55,

Xz‘-’Iz@)h
=1, - x) ['.'Iz=l|2xl]

Tout = x, + X,
=X1+(Iz'X1)
= 1,

= max(ll. Iz) [ N Il = 12 ]
3, b)Y S, 2 AFDEBE, loue = nax(l., 12) BEED L.

Ric, (CDATIDBE, lowr = lawx BRDIL>TWVBIREFEDOTT, nASTDIH
GEEALB.

2) nANIDFE @ (n-1) TEIBRREFERNE, UToLSckbE 3.

Xy = Ij e 2 X1 (315)

{EL, i € Na-1, Na-1 2 {1,2,"',1\“1].
£, RE»S, KR(B.15) D, &, UToX%Eii 7.

n-1

21 X1

1:

max (1) (3.16)
1ENn—l

1

lout

T, nAIOBE*EZX 5. TOEINBREFERR,



..67_

n
X; = Ij 9 21 Xt (317)
1:
i#]
L, j € Na..

RBANDEF, % DWVWTAHER 2 DICKEEZEX B L TR IENTE S,

a) Vi€Na I&2VWT, 1;2x0 BEDIL>TWVWBEIRET R, TDE X,
Vi€Na TOWTETORAMBED LD,

n
x; = 1y S _z Xy
.1;1
1#)
n-1
= {(ll—xn)+xn} e (21 xl+xn)
1:
i#j
n-1
= (I, - xa) © 21 X1 (3.18)
1=
i#j

ARG 18)iE, (-DANOEEOEVBRBRELIBEROB LR >»TWVWSE, -7,
R (3.15), 3. 1) DIREIR L ->T, ROX%2E 3.

n-1
> xo = max (11 ~ xa)
i=1 i€Na-a
= max (1) - xa (3.19)
leNn—l

max () =2x. WOT, RB. 1%, WOXH>iIcEXHET.

iENn—l
n-1
> x: = max (1) © Xa (3.20)
i=1 i€Na-1

¥, RG1)»5,
Xn = [n e . XI (3.21)

A(3.20), (3.21)0#ik, 2 AHNOBEOHEIBEREFEREZFERL TV S,
THhbb, UTOoX HFEE&EHT I EBTE 5.



Ry = Tx S Rz
Ry = Tz e R,
n-1
BHL, & = = X, Rz = X, T, = max (1), T: = I..
1=1 IENn—l

2ANOBEDORK(3.11), B.12)DEEBHET 5 Lick» T,

max(T., T2)

max{ max (I.), I. }
1 a-1

IO\I‘

H

= max (I,)
i€Na

b) Fj€EN-1 IEDPWVWT, [, <x, BERODIUDERETS. 5, j €Naey B
[0 <xa ZiGloLTWHET B, CDEE, HS b,

X0 = l]' EB ‘EE x: = 0 (3.22)

-7, RGBANR, x, (Fxp)EANETE2-DANTOHINBRAEFEX
BILTE&ES, CoE&, X(3.16)H 5,

n

max (1) (3.23)
iEN a—-1

i X1
i=1
1#)

{E L, N.n—l 2 Nn - {j.}.
[ <xa THY, T, N.cr3N.OHBEESLDT,

n
Iy < = xc= max (1) , (3.24)
=0 PEN .-,
J

e

R (3.22), (3.23), (3. 24) > 5,

n

L]
.M =
=

[out = 2% x¢ t Xy
i=1 i=1,
1#]
= max (1) = max (I,). (3.25)

ieN .-, 1€N,
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D.2)TEHEohERE2F LD &, HENRMEICE->T, R(3.9)Dn#E LR
REFERORIZ, UToRXEMid & MWIAFHTE T,

n

Iout = .2 Xl
i=1
= max (l.) (3.26)
1€N,

3.3 F+xNVEZEADROLE

3.2fitiy, HEUBREHFERALEL L TnaxBIBOBEEHFRIELA. LHL,
BRAZFERXNTE, nxBROBEAKRFCTHIBR IS —REBEENTHIELRELT
W3, BRI-OBEREETIERNHERERNR, F+xVEEFAYRTH 3.
ZIT, FraAVvREADROnaxBB~OFELRET 2. BITefBIcssd
ET2ANOEEZELS. K82 A/1oFE&onaxBEERY. B8, AR
H#HE» S, 11 2 12 2/ETS. £/, UTFTR, A, VthRELENF + 3 0
ELXARYE, LEVWVEELXRXRDLIT L DLT 3,

O ADEBH 11> 12 0F&
COBEDRIFI VYR IOBIESAERD S, K3.9ic b5 ¥R FTil, Tnl, Tol
DBEBHR-BEHMHZ 4. KI.9ic/RhT L3, Til,Tnid Fv 4 yEIEVL V2T,

V1 = VA (3.27)
V2 = VB (3.28)

ThdH. ¥1, V2id, P3P RAFTi2, Tn2, To20 ¥ — FEET b » 5 W,

V2 = VB < Vth (3.29)

Fiibb, LEVWEEVLWEITROT, Ti2, Tn2, To2l3EELREW., AR EFS ¥
Z 7 Tol, TO2D FL 4 vEBHOMELTWMYETOT, HWHBHR lout*k

[out = max(IL,12) = I1 (3.30)
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3.8 2 AJmaxEIEE
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CLTEBERLHEHIEZ-BICIE, BFEVo?:,

Vo = VA = V1 = max(V1, V2) (3.31)
it hid Lo,
@ AHBH 11 = [2 oA

3. 9icBWT, I2KELKY, IIESLKE, BERVBBARELCR S (K3.
1W0EK) . CoxF, BBKELKY, VB > Vth +¢48bbL, PS5 yrvyx5Ti2ol
EVWEEEHBASE, PSS Y YRSTIL,TNHEIELIREY, K3 IEREBIFHES
EHEUS., VBB LEWEEVthEZ L2 EEZ012%2127¢F 5, [22RBINIOKE
AW LE-T220R AR E->TELTIENTE B,
1) I1 = 1/2-8-Vth? 0 & &,
COBEOBMR-—BEEFHE 2K 10189, K3 10iIK/RT XD VB = Vth i,
FS Yy CRITMITELSEEEHABICS S, #2270, 1228FERBOoF VAL V&
HBADPORDBIENTE S,

In = B'vbs’{ (Vcs - Vth) - 1/2'Vbs } (3'32)
ID = 12'. VDs = Vth, Vcs = V]. ’&RAL—C,

127 = B-Vth-{ (V1 - Vth) - 1/2-Vth } (3.33)
7, V1= 2:11/B + Vth W7, R(3.INIKKRAT S &,

12 = 2-8-11-Vth - 1/2- 8 -Vth? (3.34)
2) 11 < 1/2-B-Vth? & %=,
COBEOBR-BESHHEE2KXS. 11ic;Rd. 3. 11ic/Rd & Hic VB = Vth &, |
Sy YRITnITELS EaMIAEICH 2. 3. 11Ic/;RT 6 1143,

611 = [1- 2 -(VA-Vth) (3.35)

BL, A RF+xVELEAGRKTH S, wxic, M3 11dh 5,
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Ip
/N .
]
)
1
X o .
...................................... '
1
Ip2 y
Y4
V4
s
/
IDI ...................................... PL’/
X2 o
1_“’ \u/ \
7V
Vin Vs Va
3.12 BH-BEHH
12 =11 - 611 =11 - 11X «(VA-Vth)
= 11+{ 1 - A -+(VA-Vth) } (3.36)

wic, 12 2 12 OBEDORINS VY PRIDBHE-BEERHM, BLUHEAERKXS.
12089, BB, HS.sicaRdTidESEx2HVWTWS, 3. 121cRx 3T B/iixt, x2, ID1,
ID2ZICBHL TUL T OB D LR ICHTERVA VBBE T 3.

x1 + ID1 (3.37)
x2 + ID2 (8.38)

I1
12

max(11,12) = 11 ZEHO BT, NG 3NMBRT LS xl, IDIBERER CH
DHERE IV, BALDOEFS VP X5 Tol, T2 - FBFEREFNEFNVAVBE O
T, HAOBEVo%:

Vo = max(V1, V2) = max(VA, VB) = VA (3.39)
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g bE, K3.125, Tol,To2®d FLr 4 YE#H % 1ol, 10243,

Iol = x1 (8. 40)
[o2 = ID1 (3.41)
w2,
Iout = fol + Io2
= x1 + ID1
= 11 = max(I1, 12) (3.42)

@ ANEHE 11 =12 o4&
QOBELELE—-FTHELTHY, EicBITTE3. JDBE, BHIERVA,
VBIRE LKA D, Til,Tizd dic 1/2:11 (= 1/212 ) OZELWVWAEZIOEHEH
LTWw3, Efkic, HAIEBEEVoERB.3NIRRTLICHET 3 &,

lol = 1/2-11 ( = 1/2-12 ) (3.43)

fo2 = 1/2-11 ( = 1/2-12 ) (3. 44)
wZ i,

Iout = lol + Io2 = 11 ( =12) (3. 45)

UEORRFRERD»S, F+ANVEERAVWROELEBLMA 27201z, K (3.39) IR
FTEII, HABEVo%: Vo = max(V1,V2) RdhidLw, Ch2EHRT ., K
LIBICRT LIIL, HRI—-F -BHIS—28HT3. K3 13RI BEVL KE
Vi, BFEx1ZHWT,

V1" = V1 + Vth' (V1) + VZ-XI/E (3.46)

BaL, Vtn’ (Vse) i3, gﬁ’{’f'TZ%%%%ELtLéL‘%E, Vssci‘/—xgﬁﬁiﬁ
BEZ2XRDT. T, 2x1 < B &95E, LEVWEBEVth (Vse) i, VI' OB
EEATEL, &4, COBEEVoff(VI') &4 3 &,
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I1do ol 12
Vi ,
J V2l
Il -
Vol CL
| | l |
Vi Ve

o o S

o l, Tour

1

I_
=L

K3.13 B L fonaxEEg

Vi = V1 + Voff(V1') (3.47)
¥ 7o, [EBRiC,
V2" = V2 + Voff(V2') (3.48)

Voff (Vo) i3 MBEE DT, VI 2 V2 2RET B &, VI' =2 V2 i d. %1,
3. 13icBWVWT, P33T RHTrl, Tr2id, OREIREHEKLTW3 0T, BF

Vold,

Vo = max(V1', V2') - Voff( max(V1',V2') ) (3.49)
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V' = V2’ o7,

Vo = V1' - Voff(V1") | (3.50)
K (3.47), (3,50) 5,

Vo = V1 = max(Vi, V2) ‘ (3.51)

BBITE2HEICT 202 ALLOBER2ZRE LAY, DLoBERIBTECZEADCH
ETE 3.

3.4 SPICE¥YIav—varv

3.3HiTHBLILAZR2-F - 247 D3 A inaxBIEEEER L. FoREKK
2R3 14icRd. CORBEREEIT S0 7S5 ASPICE2ic & » THET L., 1 E,
SPICENS A — R 2EBLEHTHS. HET o2 2untMST e R ZRELT
W5, 3. 15IcDCBRITOEREZRYT. K3.15icBWVWT, 131}, 13 ADEBHRTH 5.
M3 1STEBBKEIRE>TOBHRH TR, B3I 2ODANBHOPFTHROKER
BRIKE-TWS, DCHHEORKZS -1, ZVR7r —1D0.5%2ANTH » 7z,
BELLnax@{EIZ, EREFHFICL->-TEHINATWEDOT, ANBHRMOBH
EVNECRBE, OROBERBIPIES BRI EBTFHEELE, CONREHED
HBHLHIT, 3ANnaxBEOBERMEESPICE2IcE Ty Iabv—vavLi, %
DEREXS. 16IcRd. K. 16iIcBWVWT, 1MIRHBMEOLA, SV R{EOLAD X F &
TANTHS., RNEBREFLVAESIOEERCBEAEEI LTS, K316,
12 =13 = 14 A, 16uA, 18uA 20uh DBEOYIaLv—va VERERLTUL
3. M. 1605, ANBREOEN/NELKNRELE, naxBAROBERBEIARE X5,
L»L, 12 =13 =50pd 0LE, $§RbBANBRMOEN/NES B IBER0ICK
&, PIANICE DOBERRIZ/NE (LS, COZEXRDEIICHHTE S, B
R Icd 50, KI8IKRT 2 AnaxBIRic>VWTEX 5. AN OZEME
Bk, K3.1Tokdic&kEs. CCTHBREAFI, 2 F5 ¥ YR FTil, T2
Wind 3. ik, UToHEATR, K3.SicRTiLEEHWS,
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—HL | G| e
S I ol A 5 S
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] -] -
et

-

X3.14 %BL73 AHnaxEEE



lout [uA]

lout, 12, [3[uA]

20 -

20 - |

19 \ /
. - A
8 1 A

-+ o [ Ou t \\\
44 T 12 o
e [ 3 AN

0 4 8 12 16 20

==
il [2=13=
N 7,' jil — 20zA
-\ :' _______ 194A
v — 1BuA
e 1T uA

50 100 150 200 250
Time [nsec]

K3.16 BERIR
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- 179 -

© Voo
I @ —— C1
Vi
Ifed | f1] Ifed|fy — C2
1
X 3.17 Z{HEK
1/2- 8 « (V1-Vth) - (1+ 2 -V1) (VL =2 Vth) (3.52)
If1 =
0 (V1 < Vth) (3.53)
B -V1-(V2-Vth-1/2-V1)-(1+ X +V1) ( Vi< V2-Vth ) (3.54)
1f2 =
1/2-8 - (V2-Vth) %+ (1+ 2 -V1) ( V2-Vth < V1) (3.55)
Fi, K3 11H 5,
dvi ,
(c1+cz)~T = {1 - ( If1 + 1f2) (3.56)

TIT, BATEMBICT b, 12 BRAECEL, V2 - Vth < Vth 2RET 5.
£, PMIEMEE £ =0T V=0, AJ 12 MBERREETEE, 0 < TV
R CKRE B,
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(1) 0 < V1 < V2 - Vth o & &
COREEZTRT 2MaEERIZ, R(3.53), (3.54), (5.55)» &,

dvi
(Cl+C2 ) — =11-1f2 _ (3.57)
dt
1f2 = B-V1-(V2-Vth-1/2-V1)- (1+ A -V1) (3.58)
4,011 =12 80T, 0Vl < V2-Vth Bold, i< 11 > [f2 &&p, Vi
iz &b, V2 - Vth s TRENEE&EITS. £, COKRETIR, Inl =0,
In2 = 12 BT,

lout = Inl + In2 = 12 = max(I1, I2) (3.59)

(2) V2 - Vth < V1 < Vth o & &
COREETETIMOSHFERIZ, A (3.53), (3.55), (5.56) 5,

dvi

(Ct+C2)— = 11 - 1f2 (3.60)
dt

1£2 = 1/2- B« (V2-Vth)?- (1+ A - V1) (3.61)

v2 - Vth = V1 < Vth OoF&bEERIC, Fic 11 > [f2 Ho7T, ViRddiac &b,
LEWEREVthEFoR¥EmMmELHE TS, 4, Inl =0, In2 = 12 BOT,

Iout = Inl + In2 = 12 = max(I1, 12) (3.62)

(3) Vth < V1 o0& &
COREEXIET IMaAERIZ, R (3.52), (3.55), (5.56)D 5,

dvi
(C1+ C2 )“‘d—t“ =11 - (If1 + [f2) (3.63)
If1 = 1/2- B - (V1-Vth)*- (1+ 1 - V1) (3.64)
1f2 = 1/2- B8+ (V2~Vth)*- (1+ A - V1) (3.65)

T, dVi/dt = 0 2R CETEFEAEERD S, A(3.63) 5,
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11 = If1 + If2 (3.66)

T/, K3.8b» 5,

[2 = x2 + 102 (3.67)
x2 = 1/2-8 -(V2-Vth) ?- (1+ 1 -V2) (3.68)
[o2 = 1/2- B -(V1-Vth)?- (1+ 1 -V2) (3.69)

A (3.64)-(3.69)& 11 =12 &b,

V1 = V2 = VU’ (3.70)

THh, VI RBKRD3IKRROBETH 5.

11 = B-(V1'" - Vth)%-(1 + X -V1') (3.171)

¥/, Vth < V1 < V1" ofREED & &, Vo=V2 &9 53¢,

1/2- B+ (V1-Vth) ?- (1+ A -V2) (3.172)
1/2- B - (V2-Vth)?- (1+2 -V2) (3.173)

Iol
[o2

Wwxiz, (3.67)-(3.69), (3.72),(3.13)» 5,

lout = 12 = max(I1, 12) (3.174)

WRHE(1), (2), )2 F L3 L, H(3.59),(3.62), (3.1)H» 5, t =0 »oEHEIREE
KET 2 F THEIC lout = 12 = max(I1, 12) EKHIL-D.

3.5 FSUyIYZRIHICONWT

BRICEBELAnaxBBO S Y CRIBIEODVWTERT S, 45, naxBEOAN
HonAsd+ 2L, RBERIF—OHNHEnELETHD, -oT120&EHR I J
—AHERTH PSSy SRIKE, B S, COBRIT-BANBLILER
OT, naxBEIRLETIFS YR I¥E, n(n+D)ELETHS, #Ra—-F-547
HREATAE, 120BHIT—EHWKRTHIPS vV RIBR, A XRI—-F-F3F
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vy EEHTC2n+NEIRK S, ®-T, naxBELEclin(n+)BBEICK 3,
Wiz, ATInax[IE 2 AW/ 2 ERXEEICLIIERHOESGO S vy P29 HIk- W
TEZ3E, K. 125, 2 AJmaxBIBEBRT 2DICHBER 5 v 25T,

1HETdH 3. 7, nATnaxBlEEEAKT 5700, 2 AJinaxB B Bn-1EHLE
BoT, BE2EO S vy EBIIOG-D@EIRES, £k, #Ra-F- 547
RRATAE2 ASnaxBIBEBR TS vy OB UACR 30T, BIRLSE
T, 20-DESLETHE. ®-T, ANBBETOFS Y2 9¥iL, BRI 3
naxEIBEOFBLIV, Larl, ETRLALEIIC, BEITIEROIS v 229 %
i, 0(n*)THMNT S0 LT, 2ERBELTAHVWALERDO NS v 25 HonN
2, 0(nTH 3. EBERELOANYEBERS L E, RET2HBEI IS v &
Z5BICELT, RXOBEBELELTAFILKE 3.

[(Bbbvic]
BHRE—FICLZ2BANMIMINEIREZRELT, 2o 0BEE2RBELTWaE
URREEFEREEE, ThEW LT, RESTIOBROBHETFHET- /. F
7o, BELAMXAIBE OB BHIELSPICEY I a b—Y a3 VI > THERL 7.
CHhoDEBORKEZLTIRRT.

1. RET2EBOHIEEBER, 2ANCHRINAEROEBEE 2 EXEE R
EHELTEBALARREE~RFEETH D, ANEBEMLILEE, ToWER,
THiRKELTLS, .

2. BETIRBOEERER, 2 ANEHBENARROBE: 2 EREE I
BEELTERLAREBEER, BZ0ERELELRVOTCERENERTE 3,
R, WRI—-F - 94T7~DHRBOHER, T+ 2 VEEFAYVROLE N
ABIEBTE.

3. BET2EKIE, MSFS vy P24 EFIFITEBETEZ0T, BREShTW
3BHE—F - 77+ RBRIBP2EOZEANA v x—v o THKEIE LEH
BRICIERER IEMOSBIE 7o 2 2 TIC{L T & 3.

4. FEEHICAHVWABRRAZAERNR, BRT— FEROBRCERT =TS BE
FEEE LTHFTE 3,
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B 4 = BRE—FCELd37+ 07720232 ra—35DEK

[RLwic]

TJrY4aviu—3i, FOTANTYZADBMOTZ » P ERLE (77 ¥4
MEROFBEC7 » V4 RBICIIEHRERLE) Kib~xTH#ithy, £/, %
NHETHAAL Y ZF AL LTICHATE AR EDLSTF o VRIBTOERGE
WCHab 7THeSEARTE, A-D, D-AT Y N— S DBRBRETEL, ¥vRFLELT
NN TE&, £, vRFL20 90080 oT, FEHEKTSY, BFEEKNL
BIEZZZR30E, ANOEBEEEAOE/LLE LTEN, RENCESEIHE
BAEETH 2. vy bORIERETRE, A T54 VUBRETHIZZVN-T
FE2EEEEZ20H TR, HEEBWEBEAR/NCT B3I LBV ETCSHZDOT, 7
FosAEROEEE (ANWOEAVERE, BHOEAELIR) B, RicFU<TH
3. THo /HERBEEAER T IBE, COBRELXEHALT, BEL7resHEoO
RRATHL2HERELZFOLY, E50EBRKOLBVEBEBREZEL S I &N
AVITHs. LhL, RBERRshTWEsTHar7 > Y @HBIER, SHEHEMNO%
HEHICAWS 2 vn—v .y THREZH(DBAEE) OFSHEOMbIEBEREICEL-T
KLTW207T, ERVEHICT EER{L UDEME) EVWIRT, REORHS
3. T, BEIhTWsEHKER, BFc— FERRLOT, BHREFEHEEO
Py sERICERT, BOBE (12VEE) 2 LB LT 5.

AETR, BRE-—FEABKIBZ3 N N—F9 2777923 ruo—350HRE:
REST 2, BLHDi, "—Fo27RIB3ERCRELL7Z 7P+ §HH7TLITY XA
ZRT. COTANMTY XA, BRI, BEEREELTI(ELOEDTED, £
ORERBHHBFNOBRERC 7 r Yo ER TR, BEBELAVWS LIAIH
5. xDfcd, FEELLTERLLBA, RERor =y THEEZRTEH
DESHVLETHL, BIBEBRVSEEICKS, CofRETR, V-V EHSE
THRELLTEAFEEABAVSN Y, 0B, ZHoOMEXTTOLNE., &
WE—- FTRMERHBICEBRTERTESZDOT, COTNVTY X LEBRE—F
EIEEEBIETCHESRBY, RKa Y be—3OBREZENSIS ¥y Y2 7ICk
STEBRE-FEKRELTERT S, THARANOFERCHVWS X y¥—vy
THEEEIRERT. CORKE, BRE—- FAKOER A LLHREATHIBRR
ZXAEHOVCHIHAT 2. RICEANKL 7 7 ¥ 4 ZHBEREROK TH 3nax/ninEg =R
T. ChoOEBREEANLELAETEY, EE0EBRRKOBDICRIIS. KIS
FHBICDVWTARND, BREBRIBHI>—0 I 5 —EVW/LEbick-> THET S
ETCEETES, ChoOHBREZLZAVWT, BE423avbe—52F07—F
FOF+ERT. COEE, BUECHEREREESK T 0o, KIKARLAR
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REXZHOTEROBE/AZTY, GEO0BBRKEKBCHELEIES. BRI
AEEZLSHEL 2B S 0F M, EAE, FAMBERR SR VWTEERT 3.

4.1 77Y487TArTY XA

HEABBEICT 2O UTTCR2ANDIEHOFHEBER2EZZL 2, 77 2887
NI Y XA, HEHORDO T o Z0REBIRMEIZIIEH x, v &, To€z2~A0D
AN (BEE) z Db vEWVWRBEFEELTEREINS, &I,

if x is small and y is big then z is medium

if x is big and y is medium then z is big

D&Si, HEMTVITY XL} if-then BRO7 » Y4 HIHFEMEFEhE bOT
Zbahs, HADO if-- OWHFRATHR, then—— OHHREHFHEFITH S, —
Aic, B x, vy B3AHN, z 3HEHEFEEN B, small, big i x, y WEBE B
s CAERTHYY, Arvnn—vyTHHRICE-TEDLENSE, 2 vx—v .y 7TEK
EiR, 2BEAOREXZY, TOREGLETERINWZ 77 V4 HDEEIK, Lo
ERT2», ZT0o//v—FE2E5X2HTH2 (KL.1BKR) . LIFTR, 7794
BEADAX v r—v o THEE A(x) EEFELEIRT S,

77 P4 HHBERCNS0 7y Vo HAIEED L bOTHKEh, HIEECER
DANBEZoN I EEDODH IR 7 7 Vo HRBIKL->THESINS., 2 AN HA
DBEOHBHFERUTOLI B DTH 3. HEHFHNEI-ED2 L4 3,

if x1 is Al11, x2 is Al2, then y is Bl
if x1 is A21, «x2 is A22, then y is B2

WEANE xl=x1", x2=x2" &3 5. ¢, ThFhoHAORBFEROEEICA
NBEDRERERFHET L, TOBEREEERD S, —iRICHIHE MNx is Al XT3 A
71 (x=x"J] OBEER, AKX), §HRLET7 > P4 H8BE5 A D X IKBF BTV —F
&3, JCTREIHHRRZKRTROT, EEEE:

wi = Ail(x1") A Ai2(x27), i=1,2 (4.1)

EF 3. 1L, i BFEHOBES, AdninHETH 5.
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NB NM NS 20 PS PM PB

1 //\\
/
0
-1 D l
NB:negative big PS:positive small

NM:negative medium PM:positive medium
NS:negative small PB:positive big

ZO:appropriate zero

4.1 »*vr—v o 7R

SEi, i BHORAIc X AHBHERE

y is wiNnBi, (4.2)
772U, winBi(y) = wi A Bi(y)

95, 2-o0HAl L 22 KOHERER v i3, w1NBl & ¥2NB2 »5

B'= (w1NB1) U (v2-B2) (4.3)
o2 L, B (y) = winB1(y) V w2NB2(y), V idnaxif¥&

22D, BOrxvyx—v, THEOELELTERD S, §713bDB
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AL2 Bl
! 1 B
........................ AN I 2 =
o/ oLl s
: (IN) a 0
1 : 1
LN ‘m/n\; '''''''''''''''''''''' MmN w| HE ﬁ’ n
: 0 : : M y
(IN A
X2
R4.2 —REHIR7 7,9 HRE
yoL = B (4. 4)
> B (y) :

Ki 23 CoftmzRRLIcbDTH 3.

ST, LERRLAHGBEFTR I 7o YAROEBRICOWTEALS. ¥ THIMH
Boxtvr—vy 7HKE, d5AHd LTz srv—FE2HEATEI1IATLH
NOFREEK rhBBE) S LTHRTEs (K4 28R) . L LERAFHD A
o= vy THER, HIHRoHhE T -y .y THBOEBELELTRD S
e, HEICIANDLIEAOMBEIRE LTREBRTES, M. 2RTLIEEH
DESHICLIERLNE. COLIREHROEERICLIERFETR, ERIL
Liciga, ERPEMCTY, SERIE LV,

TCCHRBTOERCBLAFIM T VT Y XA EEYT 2 Y. 9HEHAA%E
KDOES>IEEHET 5,
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if x1 is All1, x2 is Al12, then y is Cl
if x1 is A21, x2 is A22, then y is C2

CIT AlL, AL2 BR7 7YV EH, Ci BEER2RDLS. $48bLE, BH#ERAHAVS
T DA EED, BE (v y) KEEBEERATWS, B HERUTO XS
BB, AM xl=xt', x2:x2’ OBRFROFARIHT ZHAEE, KCRLED
O & [EHkRIC

wi = Ai1(x1") A Ai2(x2"), i=1,2 (4.5)
E95, DEFRiIBZBHOHA KX ZHRERE
y is wi-Ci (4.56)

ET 3. 200X 22FOHBER v &, RX0LHIicBBEE wi itk 3
Ci DEA{FTEEHELTRD 3,

> wi- Ci
(4.7)
> wi

4.3 CoHHREEZRRLIZSDTH 5. _
BESHAHRBETRI>I7TFo7ARBRTR, BEFERC7 7 Vo ERERHVIZ VL
b, FROESHRICLZA Y =2y THBBLBETRL, BRSERCHE R
5. L L7 7 V4 EBEBEBE (7N y) CBERADBIEIRE > THR
FOMBALETE>TWE Y, HIEF/FE (A—/v—va—F, WERBHREZE) ~
OHEEBEIAOLND. LhLEBEShWAHGER B3FELFERZ K& (7
P4 BAOREMy 2RO 28E, BELOER—FAILEDO—>TH5) 2HOVIIH
MEL—HLT, 4/RBHEZzEC—RELRIECH TSIV Iav—va Y TREIE
THROLBETE LALEGBESECE (BEfo#RE) L bRIFLEREREZET
W3 3,



- 88 -

All Al?

1 xCl | + . yn

MIN| | o . ->
wl

0

1 xC2
MIN ‘

0 we

K4.3 EELIcBELAT7 7 O+ HERT

4.2 [EIFRHEK

4. 3ICRT LI, aY bo—SOoBKRERRA vy —v .y THKER, MIN
HEEN BHE TIe/REEC4-0EKTHE (MERBRE— FROT
HEBICI-THBBEILEBRTES) . 7o /7RESIEFORBEHAWVWS I &L
T, o3 >OBKREXRELBHRT— FEIKE LTERT 5.

4.2.1 Avr—vy TEREE

4. 1HTHPELELELIK, FiFforvy—yv ., 7TEKIR, d3AhkHLTE
O/7v—FeHNTEIAN I U OFRHEAKER (FThREBER) & LTH
RKT&3., £C7C, QU ARRTERRED 2 v— v, 7THEERVBEAREIR S L
TEHTS. COGERA Y-y, THBEZEDE 52 -5, 220FHR
Off@pl, P2 (pl<p2) LEWTH3. ChdD 5 A -7 %HFFT B
LT, WAWABRFOAYN—vy THK (ZAEE, sFR, 2FHRLE) X
BHTE 5.



_89_

0 pl b input:X

Ki4.4 BRI y»N—v . 7HEK

Arvn—v o 7THEBOBKREEX2RL4O0EREREHAIc L THAT 5. 924 v/v—
o TR E, 28 TEAL-BRERICE-TEDYT. BUDEKROBERZERK
D2WTEZR 3.

y1 = (pl © x) +(x © p2) (4.8)

COBRARERNDOAHNIBEFEERLSIKRT. PERBRRKIV— Feeylt ORFE%:
EXBH., InhkylkT st

y2 = g © yi

g © {(ptO©x)+ (x© p2)} (4.9)

1

BRZOFEHRLD, RU.5%BEIKT 2L, BRERX IV 0BRE 2 viv—¥
o TEEEZZRbT CEBOLL B, £7/85 A —4pl, pl2FXBHIET, WHWLA
AV N—v o TEHBICWHIGE® B EBTE S, A, pl=p? KTHhET=ZAF
Blicign, pl=0 g4 SFERIKIL S, a5, BRI v—Fg2E{LEE s &
T, e 6icRdLIicArv—vy 7THBOBEABTE S, $0bb, g=v & ¢
3t THFEEOEPER TR S, Hi6Ti, 2vn—vy T7TH¥OBE E DI, &



vl

g L

0 Pl P input:X
X4.5 AHAHtE

graje <——>

N

gl SN

g2 +

Q3r

0 pl a input:X
4.6 @O

_90...
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M4.7 #*vr—v., 7TEHEK

KZVv—FOXESHET 2, 4. 1HTRLAELI R, BRABHERERIE
LI EFEHTRDEZOT, BRIV — Fglic k- THIELENh B, 20k, BRI
V— FOZTILRHAZRICREBE Y, A v—v ., THABOBREIBEILL TY
B EEHEMICTD.
BHE-FTREBRERBHR IS —KI-T, FLRBMIES L > THBIR
EHTE 07T, RREAy 2o A vn—v ., 7THKEER AR 10X 5 ICHKRT
ZIENTES,

4.2.2 MINFEERB

SETHHALALLIK, 77 P+ RBRBTR, ToRBHETIKOSIMAX )/
MINEERRICHLT, BANMME (BZROANDPOSBRRK/ BNDSOEHNT S
WEE) PEXRIN S, SETRERBIFERCLI> TEANLERR LAY, KET
2, ORBIBZFMALTCEANEEE TS, TOMAXEEER4L. 8T, X4.8
T, RPZ[HEIKT 27253 ADmaxBBEERLTWSE., FANBHBTRIZ F 5 4
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4.8 max[@EE

N, BRBIDEAMELT, ORBIEEHEKLTWS, JOREIKE, RoRK %G
e+ xHic@E@HL.

Vg = max(V1, V2, V3) - Voff (4.10)

Voff = Vth' o +V 2-1x/ B (4.11)

BL, VoffBA 7ty FPEE, Vth' wso i, V—REBERHEBEMV:ssD & ZDEIKR
NAT2HREZRBLILLEWEE, Ixid, nax(VL, V2, V) B Mb ot K545 b
SYYRAIERNIBRTH B, T i, Vg V1,V2, V313, H4.8icRmdBEERRDT.
DEE, VILLVLVBRENFNRIFS VX ITLTLTIDOF LA YVEBETSH 5D T,

A(4.10), L. 1D S, PSP ITLTLT3OHTHEL E b—2 R BFIRET
BELTWS, $h, PSS YYRITLTLTE, TRTEHELWY - FPBEVTZTH
FNAREZOESTBEHRILILI3RHELTWVWS, Y- ' BE—F0T T}, fafifHEE
TOFUVA VERPBRRFVA VEBREAES5X50T, BAANER Inax = max(I1,
12,13) 5 X ohfc b5 v o2y BMAMEABTHIELTVWS., #-T,
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Vio-[, VeoHl, V3o
—omax (V1,V2,V3)

[b

4.9 BEFEE—F-maxEK

Imax = 1/2-8 (Vg - Vth)? (4.12)

BL, Vthid€Ee X4 72ALEWEFETH 5.
WZic, A S vy Y27 Tox BB TCAHWS &, HAZBRoutid,

1/2-8-(Vg - Vth)*
Imax = max(I1, 12, 13) (4.13)

lout

CCT, dHT A &iF, naxBEROEEIX, K (4.10), (4. 11) IR TORBIERD 4+ 7

oy FPEEVIIIEEINRIWI L TH S, P, KL %iRT &I, EHORE
BERAWT, BEE - FOnax@IREHBRTEIENTEIN, ToliAicR, KAl

LI WRT EIiICA 7y PBEVoffic L 3BENAEL . XU ID)IRKRT LI,
7%y PBERERNSNATAHELFNFS AN b3y P25 CHENEIERIxTE

TET 20T, TOoOHBERIHHETRAEV., —F, BERS ZnaxB B ROREIE O 4+ 7
oy P BEVoffiIc X 3BERAE LKV,
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' —O VDD

Iin\

ge
Vit
lgmi9nt]  (D1s TG

K4.10 %FEEE

T/, SPICE¥YIav—vavickdd, naxBBOAANEBENLTY -+ BE
Cg (M4.88H) BKRKE(N B L, BEKLZCBWTYYF /248035, 22T,
max[EI 88 OBy R E % 4. 101 /R FMEIRE THEHT S 5. 4. 10T, gml, gm2 i3,
FhEN L5y 9T, TRIOWHEI Y 52 5 v 2 %2KbT.

Igml = gml-Vg
lgn2 = gm2-(Vi-Vg)
B AFERAD S,
d(vi-vg)
[in = C¢+ —— - gml-Vg (4.14)
dt
d(vi-vg) dVg
gm2-(V1-Vg) + Ce¢+ ——— = b + (g — (4.15)

dt dt
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i, MAERIout i,

lout = gml-Vg (4.16)

R (4.14), (4.15), (4.16) » 5, lin—lout DIZFMEERD 3 &,

Tout(s) (gm1,/Cg)-s + gml-gm2,/(Cc-Cg)

. = (4.117)
lin(s) (s-a) - (s-b)
gmi gml gm2 B
a = (-1 + - 4- ) (4.18)
2-Cg Cg Ce
gml gml gm2
= (-1 - \/ - 4- ) (4.19)
Z-Cg Cg Ce

R(41T), (4.18), 4. 12 S5bh B LSk, ¥— FHBCPKEL L3 &, EiZH
BoR a, b PEEABCRVRBEZRECS. X004, BEHRGNE(R 30
T, BELETYYFrri2aLs. X(4.18), (L1D»S, YrFr 72l 3
i, gnlEXRELgm2EPELTHhiIFEV. AT, R b5 vy 224 TIOHED
VI I VATHBOT, TORKEIBANERFIinickET 2. fafiffiEco FL
A VYBRERDLDTAD» S,

_ dlin _
gml = Ve = B-Vg
= ﬁ'VZ-Hn/B
= \/2- B +lin (4. 20)

R 200p5, HEI Y75 vagmlEkE<T B4}, ¥4 YERB, ThbS
FSYURSTIONLEERES ThEE W, —F, F5 Y YRFTRITR, <47
ABRIDBFEREEDTVIOT, R(4.200H 5,

mz=ﬁr54b (4.21)

ThHb, H-T, “47ABRIb, BLUW/LEETgm2 2 HAYTE 3.
wic, 3BETRLAEFRK, F-e2AryvAl2HVWTMI NEERBEMA X
G & REREREAVCCERT S, MAXKEEMI NEECRF - EA47 v 0
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X1, ?fl_ X2, ?f;_ Xn, ?f__
n—input
MAX circuit
, -
L
K4.11 n-AJimi n[EK
HERHIBEKDIL>ODT,
MIN(x1, -++,xn) = MAX(xL, -+, xn) (4.22)

eZl,  RREBEELZRDT. RiBEFOERERT &,
x1 = g © x1 (4.23)

2L, gRAEMEOBRAME (BKI7Vv—F) Tbsd. RU.Ey, AEGEY
RBRIS—CL->-THBILEHTEZ3DT, n AfToMI NFEHERK I, X4.11
KRTEIRCn AIMAXEEREKE (n+1) HoRBHERE (BfI>5—) Kk
> THKRTE 3.
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4.2.3 HES

BHEEe— FTIR, BHER BHI>—%z2HKITZ _>0M0OS 5 v¥240
W/ILHE2Z 22 ETRBIERTE 3. $48b5, HARO FS vy ¥ 22 OW/LE
EAABOW/LEOmERThiE, FOBRIS— KL TmiEHEKEIERT % 2,
ERQWLLEEEABLY T, B S VY YP2AF R E->TEHK I 5
—ZBRLT, AAHEARBAMCETCERTI IS v O OEKEE L S
CETHRHEERR TS, COBKRERBETRHSEY, SviyrskipERBEZEOR
ELERTES Y, S0k, EE, FERDXA vy FIREI->-THEMERET &,
PROMMINKX 7w s 5 A{LBHETH 3.

4.2.4 T—F77F~+

PLE, B2 L3 2OBREZEZRHVWT, 779V 43 v bu—35%2#MaT3,
FFRLI2IRRT LI, Av—vy 7THBEE, MINEERE #HSE:2H
WTNH—NTry 7 k@RT 5. LHL, BRICEEBRERLZERT 20T,
ERRY NEBEEELLHENIRICEOTEIOBOBEHLETRS.

I EEBIcT 540, UTTR2ZANHEABOBEIKDVWTHHET 3. ¥ 7=,
B, 4. 1HiERAL OEAWS, 4. 18&y, R4 12KRINV—NVOBEESRE
wild,

wi = MIN { Ail(x1), Ai2(x2) } (4. 24)

721 L, Ail(x1), Ai2(x2) BAv»—v . JHBTH B, F-ELHVOEKAI» S,
X (4. 24) 13,

wi = MAX { Ai1(x1), Ai2(x2) } (4.25)
oL, T RmEEEEbLT. Ef, 4.2 1H XD Ai1(x1) i3,
Ai1(x1) =g © { (pll © x1 ) + (x1 © p12) } (4. 28)

KL 26)DRERELD, &5k, AEBOEER(U.23) 05,
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x1": :
—»_;_ ..C.
o MFC’L COFFICIENT | & " ©
X ’:
B pyraps - - INPUT CIRQUIT
: — MIN CIRCUIT éwi
xn' - =
- —MFC
MEMBERSHIP
MFC | : FUNCTION
CIRCUIT
K4.12 v—n7vy 7
Ail(x1) = g© {(pl1 © x1 ) + ( x1 © pl2) }
= (pll ©& x1 ) + ( x1 © pl2)
= (pll © x1) + ( x1 © pl2) (4.27)

RU20V0MED 2 >D5] ¥ ( pll © x1 ). ( x1 © pl12 )ix, pli<pl2 THH,

POBRREDOEENS, T x1l NEDEINRHETD, EHLOo—D2RYMTETH

3. wiie, RU.2DTIE, MEORLDHDIEMAXEELZHVWTHLIWD T,
Ai1(x1) = MAX { ( pl1 © x1 ), (x1 © p12)} (4.128)

ElEkic L T,
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pll  xI x0 pl2 p2l x2 x2 p22
20 I B SRR |
e R R

K4.13 V=7 vy 70RKESE

Ai2(x2) = MAX { (p21 © x2 ), (x2 © p22) } (4. 29)

A (4.28), (4.29) 2N (4. 25)icRAL T,

MAX[ MAX{(p11©x1), (x1©p12)} , MAX{(p216x2), (x26p22)} ]

wi

MAX{(p11©x1), (x1©p12), (p21©x2), (x26p22)}
g © MAX{(p11©x1), (x1©p12), (p216x2). (x26p22)) (4.30)

T, EHRCHLTRAZRASENSKY LoD T,

WixXe = cxg © cxXMAX{(p11©x1), (x1©p12), (p21©x2), (x26p22)} (4.31)

H(4.30), L3S, V=T oo 7KL 13D0 LI CRIBREBT X%, (E5EVE
BT2BRIS—OEABZEAR¥EEL2E, Q4. 3 obh B LdIC, v—N
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V=)V DOv D
N = Jov 2 ! pRER—— B
7

Jy—=)yJ0v D

K4.14 a3 bo—3 0K

7oy B 2RTHKTES, BHCEBRKERLCERELLBER6RIIE S DT,
LR UEBtick-T, EARKRL /3icEPLTWE, BIRBERAIK
PR c KKET I, 2ANOEE, FBHHELIKE-T, FPIYIRIHT
A0 R ERDLLTWS, £/, HLI3MBRT LI, V=T oy s 0BRIEERE
AIfITHD, VLS I{fbic@lTuwsd, LR ETLSE, 3>~ bo—35 s
HAlo¥orv—nvT oy st—D0T7Fu SBRERICE - THKTE 3.

4.3 SPICE2ic X2y Iav—va v

DERBELILTZ sy Voo rbe—35, £REIKR, HIcVLSITIELTEHRSH
T, aSKKHENCRS. 2O, £EE, BEEETLOR» SR, & b ML
LicAWBEMIES, —h, AEARBROEBARFTHH2EMRI 75—, MOSHF3IV
2y ORMABROEBRUEENETI2b0THB. LrL, EBOHHR, F+
FANVEEFADRDILD, TERTCRULH2EEHEL LD, TOi®d, 2ETHE
Lk, BRIS—DODARNOBUBENRBBE, ANBREHABRICE
Zx2HELS3 (RQADNBSH) . F+ 2V EEFAVRC L2 aMMAEoHEOKRE &
2, F+EANVNELEF + A NEOBPOESALORIKCI - TREBDT, F+ %
VEBBHLIN2BRERMBECKY, BHALEBTF2RRO0—>2TH%. 0
BRE, FrANVBORMMBECKET 2D, FHVBEE2HATGT 5L T,
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EAS 12} ER lout,

g\ | LA
Iyt
o f <§>

K4.15 HBL7Ama x [EEE

-—r—-

SHEBRENMABIENTERNYY, TR, 2ETHHALLA»XI—-F - B
15 -R&-T, FrAVRERADRONEENA 3.

¥9, K4.8OMAXBIEE2AZI—F- - 547 cKBT3. KL 15iBBLE
naxE B E2RYT. HABRCANAKBEOI Za—F« } 3529 Tel, Te2, Te3% G5
REWT, Tho0 172 BEZENEAANOBU» 585, EHAI—F -
PSSy P25 BAFNCEHEEINTVWEIDT, OREIEELLTHELTRARD /NS 7 2
BEOMb-hARI—F bSYPRIFIHEBL, OS5y R5ITER
RECRB, £/, 4.2 28MTHILL LI, BANBOBHRBABRE R
LTVWAANRBRELGES R 20T, FBELTWVWBEAXI—F - P53y Y2FILX
STRADBHERLTVIANBO L5 ¥ Y250 F V4 vEBELHARO LS
YIORIDFEVA VEBEEFLSTHIENTE, F+ 2 VERERADROLEZEZER
BMTES. 4.2 AMTHE LAV - VT 0y 7% LTRL cnaxBEB & 2 8 THRY
Licnza—F - BRI —-EFOTHERL, 2w v—VEBELT, BERREET
St Fh, TOYELEIBEER T 25 ASPICE2EHVWTHEZ L. K416, 4
ITIZDCRRHT, BERFTOEREZNEIRT. BFRCHEALALT o225 24—
i, 2FLELLOEAVA, KL 16, L ITEDBRKBER7 VR — AR LT,
0.006, ¥/, BEBMELBREMEO 0. 051cEEL BMET 2L, X LMD, IATF
D& HIMSLUTTH 3.
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[ in (uA)

X 4.16 DCEER

80

60 .
Time(nsec)

40

20

0

& B B A

X4 .11
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4.4 R

RETZEBROVLS I{LLABESOHRERE, K& (EEE) , HEENR
EROPWTHERLT, avie—3 ¢ LToHEME, EAK, ALBELERT.

4.4.1 HHREE

AEEBR7Fo JRKICLIZERIEOT, A—D, D-Aaryr~x—sBHERL,
Fo5n, FOINVARKEERTEEICR S, FLEHEMNORGREHELTT
NTY R ADBELET R0 L, ERER (7—+77F+) OMB{bicky
BRBEEEBLDTE AL IFEIEBIL . ABELVLVTR, EATLEBEER
MINEHERBICXD, SERBERIATVES. £/, §V—nT ey 7 3IEF
KEELTE D, HAREERHERNOBPHEHRE~OANBCEEI LY, ¥
Yav—va YERDPS, VAT oy W TOBERIMSEITTHY, TFu S
BREBTOBEEZZRBL TS, 1HOHBLI00sUTTETTES, COHRER
BBEEREINTWE 7794 F 9 TV LRELTIHTAEETS 5.

4.4.2 K=& (EEE

CCTREBHEZHBEICTIRY, KRES (EEE) *ABBRICLER LS ¥ P
2y OEBTHMT 2T S ANNHE%Em, FEBORYEARECLEL LT ¥
2y (UFIEETE IS yYRY, 4.2 3HBR) o %En&d35&, r—
N7B o VIRBER NS Y25 O (1Tntn-ntn+l) THS. WA, HIHE
HAoHErEd5E rXQATntmen+n+l) HO LS vy S XIBHRELELSE., T
m=6, n=32 SRELT, 1F o T lRN—NVT vl %BRTILHDOFT YIRS
% 65,000 HERETEDLT 5L, PUAEOHMKRAZ 1L Fov TLERTE 3.
BHEREINTVWIEI 7794 F 97 B1Fy T LBV VERTZOIIL
T, AERERESERILIYFTES. 4, TEEFRMEHVT, 7T
9 VT 9w TIEBE T 7943 —F5DN—FO9LTTURNVTOERFENRE
ENTwEH Y, CoBs, AhEomicd L cilEFsBEERNcEMmME &
BREL SRV ABRETR, ANhKoNics s —Fox7BOBEMK
Wi, AASOHBERA O PHIRHOHHER LIS REHOANTSLEL
TEHAEKR, BEWNTHS.
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4.4.3 HEBE

AEBTORBRBEEREETH S, BEIs—0BEZ2oFRFERR, F+ %V
REANRICLIZbDEMS Sy IR MOI 2=y FTHB. F+v 3 VEREAY
BURMHILT 23 ERESHEY, ThPFERELZEER, 23— F - B
S—OffifHIcEY, FEFIPEIBBE (YIav—va vERBXD, 74X 5—1VOD
0.006) IKIMA B EMNTER., —H, MOSFS v PRy X7 v FIILSIRER
WicEGEh 2, FEBE»S, TZERTI-DOLEVEEE, 51 VEX
REDZ v F v IBESE, TYFANDERER2AVWEBRICIDRDZILEND
5. 7., BREINB< v F Vv IRBEXEBRT DOV ATY VEREBHAL
RIFAERSTW, Chold, SHROBHETH .

4.4.4 HESN, wWHITH

BRE—FEBRIEFCRBICEBHRISFEL T, TOHEBENE 2 HcMOSEIEE (
BRREBRER0) KT EAREVL. UL, MOSEFS v Y25 E2RAVICER
T-FEEREROHME TR, HEBHRERTERAEE (0.5W) TH 3“7,
SPICEY Y av—vavickhid, BHBHKE0AET R E, —D2DOV—VT By
JCOHBBEHE NS 5. Chicti i, 200v— vERTLEZTOHEBEBIR
0.7 5., Chix, EFAERASETH 2. —F, BRE—-FRIBRBEOE
Bl LTBERETSHY, $ABVERBEECLREcEs. &4, MESEHCE
NTWBDOT, 2MHCMOSEIE2E—ERLCBERTE, FYIVVYRFAEDA Y
$—T7 x—REBFBITE 3. &abic, 2{EBS - CHHBAHXEXLSZ I ED
TEBT 05w T AREER, F—ERLEO2EMSERIcL->TERTES. <
D757 VBERHIH Y ar—va YORAGEFEHLTED TS TE
5.

[Bbbiz]
BRE-—FEBICEE3 " —F 27 -7V bo—-5OBREEREL,
SPICEY Y av—va vE2RLELAFHMBIcLD, TOL>EDUEHBEL 2. BK

ShicblEo/FELZLUTIRY.

1. 774 HAZEERCETTE, 20—7 o bOELEEF TR, ZOHE
ENBR RTINSV, 4, UFIRBESh 20T, TOEERNV—VE
AV b= ANODANKICEEIHIT WV,

2. AL ELASM T ATY XAE2FVWEOT, ERERSERBICKED, &
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ERIEBERTEL, 07/, avbe—-5D1F 9 7BTE, HeAH

HAR~OH»YECE 3.,
3. EHALICMOS T o X CEETX 3.
4. BRE—-FAEETHY, BEVWVBERBEETCERHTE, BHREFOEHIHLT
bERETHS.

5. 2fHCMOSEIRR 2R —HEBR LICERTE, F4VIVVRFAEDAL VI T =
—2ERBIcTE3, £k, 2 AEVIREB T rs e T AVBEENERE T

5.
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#¢ 5 ®| TJrPaltmRERATFT4 9N Tuky ¥

[RLdic]

F4 I NVEAIBTOBKOF R, (VBRE, RELTWEhoFs vVIrvr 5
LEDA VI T 2= ADBEHNRC (D7 Fe/EREEELT, Tod 5 a{LH
BETHAIELSHARIPEKRTEE BEADOEFUVRVDOFHFA v Hif
HIECED, CADY -V EAVTHREBRREVSVTORT TVLSH{EMSTREE L F
THd. W-T, RAI VY Ea2—350dD7 7 Vo EHLBERO2 kv ¥
ELCRAY S 72— A REDEADD, P4V VAL BBREEHTH 5.
I, DHABEATWENVN-—NVIALATO7 7 P4 HHROER YR FLAREET SIE
G, V- NVEOEBFEIHEIN TN, HERETW, cut and try TAH—
RAYN=V g THRHEO A -7 E2RELTVWEIOT, V=PRSS —5 DR
EFEELIOVDENRTEI LD, HRBBEOBHREETHS ®Y. vv2v~
NFIO 4 VP IREBT YR VYAV T7x—RDREEEDIIE, "—Fo 2Ttk
FEEYI AV OHBBRRE -T2, EHvriav—2¢LTINHATZHEE,
W=V DERAPHEEICH T 2ERENERS N, 7o s {tBEFERT 1+ Y7
VEIRIEC L Z2BERBERN TS 5. ’

EETR, F4 VI NVAIRICEIBEN—-NVI4TOT7 y Vs ERER 0y ¥ %
BESTS. $F, V=94 7077 1 HHBTNTYZXLERERHLT, ~—F9
s TALRBLAEESHEERL, &5k, TOEFTHELXOERNED S BB 0IE
(V1) EHEBOE (LAV2) D220V RAVicHiFs. £LT, #h*
NOVRVTOMBARBILS > LVLSIT—FF27F+ZRIFLT, v1i2id,
SEUEPERTE, SoRNA®EEZZERB LT, SIMD(Single Instruction
Multiple Data Stream) ARDO7—F 727 F + 2FHL, T/, vu2icid, ®E
VRATOWTIEEER T, BEEA TV I4A 707 —F577F + 2B 5.
Ric, vl 7oy yOEHER 7wy 7 OB, HEEZRELT, A%
LIS, SIMARKLZHHAEEZHRHA LTS, KRic, REGEBUEOIDH DI
F7—F572F+2RFAL, BEATYIATOT—F77 F + BHBHRKREDR
MEAEITTEBRILEERT. 1, "—Fox7BOHHRE»S, €y b Y70
HEOEAZEL, o b Y Y THVRERERLIIMI/MINEEDFERXBEA 5. & 61T,
CNSOFREFED, BELEANETELILERY. REBRYE7 7 ¥V ¢ S
DEBHE, Wallace-tree2 W7 IE7 7 Y 4 {tRIBOERKEZHIHL TS, &
Bic, vRl, 207uk o YDF o7, KOVWTHELT, ChoDdF v 7
RHOWI Y27 AR, BWHIKDVWTERLTW S,
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5.1 772 4#RmOWTNET

N=N5A4TD7 7Y s HAROUFIETEELZBE, Fr—1IT & TOMNEH
BILTWE0OT, —20Or—VONELEHETT 2HMCESCEBEHRTS
5 0G0-06 UL, V- VEHBENLAES, oLk SBEENELL S,

(BN —NVEELRICHETICMESTZ12DICR, V-V E—2DMBa=.y b %E
DHUTRER ST, V- AHOMMICE 6BV, - K9 =7 ROMKHSHEEA
5.
(DHBEREHET ZRET, V- VRATOIMICH T 2 REEE (MAXEZD
TR D, Vo VEBEMUEZBE, BV LVOMRERERSG T 2 0B MSH
REEDI Y F 4 AN - TL 3.

UEoths, v—rEolmicd by, HWHINBORE (MEHEL) K&
K Lt AWBERIKKE, —F, Av~—v .y 7TEHROBEERICHR » S 10BHUT
DFEBREALTHSE. £2T, BRI~V (fvx—v .y TR B¥EL
WIL—LVEEED, —m0FH LW A —LE22L 5, CoHFLurv—EiHFNRED
Bflicd2c&T, UEax- ) FEERGETROS XA BMAZCENTE, &5
i, HARARREHEATI2REOIIROBAROS A VRIETEILENTED. AR
2, A%, BEBOSNVE20865%2PKEALS L, RO4D>DV— NV,

if x1 is All, x2 is Al12, then y is Bl
if x1 is A21, x2 is A22, then y is B2
if x1 is A31, x2 is A32, then y is B2
if x1 is A41, x2 is A42, then y is Bl

KDL Si, 220v—nicE DO 3,

if (x1 is A11, x2 is A12) or (x1 is A41, x2 is A42) then y is Bl
if (x1 is A21, x2 is A22) or (x! is A31, x2 is A32) then y is B2 (5.1)
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(5. 1)TR, FIHPINEBERESHEKT 3. $A#HRBECBVWT, s Fx%
N VEAEEFERIBIE 3 EV—VE T L LG OHARELE -7 (FL
BREZE S, MIN-MAXHEGREZIRAT 3 &, AZixi=xt', x2=x2 OHiFEBicH 4 28
EFEwli

wl = [ A11(x1') A A12(x2°) 1 V [ A41(x1") A Ad2(x2") ] (5.2)

ERHBOoNS, HL, ARMINEE, VIIMMXIEETH 3.
wic, HBEHD 5 ~BilcItd 2HRiEEBI %

Bi' (y) = wi A Bi(y). i=1, 2 (5.3)
ELTRDDZ., V—VE2EROHREERERB I, Sv-—LVolRERL S,

B (y)

vV Bi' (y)
i

Y{wiABHﬂ} (5. 4)

BEMy DRLERBAER, EOEERALTA Y=y TEKB » 5,

2 B (y)-y
e 5.5
y > B () (5.5)

LRRLAHRGTAVTY X LARKG.2)OFHERERESTZ2HS (V1) &X
(5.3), (5.4), 5.0 DRFEMEZMEFT B (VV2) RHP B EBTES. %
NEHNOUVRNVTUBININELWHFTNETONEISOERTZE, LV TR
N—nIllik—oONBa =y P 2EHT, HEEVIEUTICKRHEZENTE S,
—%, vxu2TiR, RGEHDBRTEIIE, BLV—LVOEREREKA T INET,
V= VBEF oK 5 REERE (MXEE) 2TE8O54EXH0, ZANEE
BEOHERBE VAN TOUFIUIEREINS, DUl &, RTAHTY X LE
EKE—2DT7—FF7F+ TEBRESFIC, vul, 2, FhZhoLEBRNEILH
S1WHT—FF 7 F + 2 FHTE. vV 1 TR, EBV—VIELE—DOEREEZR
REF—7RH{LTHTRIDOT, v—mBEFDTax, v 7z A Y PE)%
FA&E L TSIMD(Singl-Instruction Multi-Data-Stream) 5RO 7 —F 57 F + %
BRT . hovanr27Til}, ZADMXBEE 7TV Y A%2~—Fo27{td 30
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INPUT
INpyT | AORESY INSTRUCTION
[/F COUNTER
ADRESS ADRESS
DATA INSTRUCTION VALIABLE |
MEMORY MEMORY contans | COUNTER
: CRADE DATA ;
r~*s~"—="—"="====-= "f"""; """"""" S |
LNl |
I etereeeecenennnennennnns Jev@evnn@ecrecneroenanendiciinians [
| ] 1
Voo 1 ]
PE RULE PE RULE PE RULE
No. 1 [~ MEMORY No. 2 [ MEMORY No.15 1 MENORY
0UTPUTI ouTPUT? OUTPUTIS OUTPUT
5.1 BifEfH7 oty d07oy 2K
grade
Fu L
Au [~ . )
5 [~ | l ' '
0 —1 ! —rtTrTttr - - - - — ‘L‘L—V—_’
element
ADRESS 0 1 2 3 456789 « o o« fLO1B3
MSB (005050 ittt 03050
D:00:Li0: i hibebin: 10030
T 0150
LSB(o:gztcosppatioetat: [:0:0

X5.2 Avy»N—vy 7RO +—<yv b



L-BLOCK

H-BLOCK

ADRESS for L-BLOCK

{ Thits
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MUX

5
> {0 DATABUS

ADRESS (Thits)

|

f

56

MEMORY | | MEMORY /
BANK. 0 {| BANK. 1
ADRESS for H-BLOCK

£7hin

56

MEMORY | { MEMORY /
BANK. 0 || BANK. |

5.3 F—sArEYD7uy s

§3 [
%
%
Z
%
%
%
Z
BANK. 0 BANK. {
5.4 *EYNVIOHEEK

LABEL 2 (4bits)

SYSTEM CLOCK

LABEL 0 (4bits)
LABEL % ?bitﬂ

LABEL 12 (4bits)

LABEL 3 (4bits) -

S6bits
DATA
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(2Q)yv—nAtrxEyY

W— v A E Y IZLKPE(Processing Element) B b > TWBu ANV A EYTEHD,
Avn—v .y THROBEE2XRT SNV EBHT 2. Cos~rirAG.1)or—n
TiRALL, AL2ZFexiclL, "—Fox7LTR, F—s "X toU4EHFDOS L —F
F— P ORPEBRZIHMEREF— I 2BET S 2RV MEBIRLSE., AERIGS
o vsicE-TIEE LR AHEN S, v 2 MEBSRIE Yy P TUHHEREOS <L E
X UMAXIHE, MINGHEONOPALE S RV EETE D, $/h, V=A€Y LT
Oy JIEAELT, 1Y Vv—XARIKE-T, BERAHLEERELTVS
(K5.581) .

B HAEY

PEBXUANTA 2 7 = —2 T 2GB/TEZHRMLTVE. NEFRGHH Y
vilE-oTIEZ cHAHEIN S, K5.6icHATYIOE 9y b7 4 —=2 9 FERT.
PEINI T 2B SRMINEEROELET IS, MXEEROVERLET 757, R
MT75 7 oHkEh, TONBEVEEPEERFIHT 254 7/E5%22K 3.

ANPA Y7 72— AT E3GSBRANEHIBRHLV 2 IDT FL X, 20ZHK
BEHTEF—IATYVDNNYIETH S, Ko5.6icmdT LI, MAXIEER VR
LET 737, BXU, #HARET IS 72k, oS RLESI V-T2 hEFhi
WL TCTHEENS, CHSDL AT V-T i, F—22EY, - AEYODLHT
Uy 7 RTNZTNHIET S, GFATVOHNETEEEHRA 5 & TPEICXd 5 H#
IS4V EBEBEEABIELEBTE, V- 1OoBR (ANEKROEYK, #i#fHmEm
BREEREELEEOFEHEE) 2EBCRETE S,

(4)Processing Element (PE)

XS. TiPEO KK ERY. ANPOEVIIT, F—s2AFYVhOESNTL S
UEBHOF— oMb BRTF—52%212:8IRT 3. T0oidDowLv 7 FESIEPE
TENV—NAEY S LESNDS. REHGHRERITMERELORH L ORER
EMINEEBTETLT, HEHLOREMEMIRER TENTT 5. MINEES &
MAXIREROBIcL PR 2B/ T4 T 54 VUEER2ERLTANV—T v bEEL
EEgTWE, Ffh, BEXRTotsy 4 TREY P Y TAHEEZREALTVWSDT,
RKOILBEER Y7 PV IR ITHSV— v Y TAEBRINILE, MBSV T
VF—sELTHIEN 3B,
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ADRESS
00« | LABEL NUMBER (4bits)

01w | LABEL NUKBER (4bits)

4
00u | 22222222222 | —F—
4Ty
BLOCK L 4
MUX /> to PE
ADRESS
00 | LABEL NUMBER (4bits) T
01s | LABEL NUMBER (4bits) 4 SYSTEH CLOCK

02 | 2222222 | —7F—

{Fyu

BLOCK H

5.5 wW—nAEYDOHERK



H-BLOCK L-BLOCK
/ \ / \

Di Dw Dy D¢ Dr Ds Ds D¢ D3y D2 D1 Do

0 o o o

END—FLG—/]K LADRESS LADRESS
HAX-FLG— — JANK- 1D — BANK- 1D
—HIN-FL6 ————HIN-FLG

K5.6 M&ESo¥yb74—=2y b

fron DATA MEMORY

fo

{
SELECTOR f—>%— fron RULE WEWORY

4/#—

MIN L
CIRCUIT REGISTER | <

REGISTER | <~ -

[ I__+_-

MAX L
CIRCUIT REGISTER | <

SHIFT
REGISTER

q

CONTROL from
gureut [NSTRUCTION MEKORY

X5.7 PEOHKK
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¢ ] REGISTER 0 ADRESS  BANK- {D

3

“l)(i
REGISTER 1-—7*1—1____ s ‘

L-BLOCK —

P MUX ; f0 DATA MEMORY
ZRELE [—~

§

”Ll__

\ | REGISTER 7

ADRESS  BANK-1D

b f
| MUX v to DATA MEMORY

" | REGISTER 8

REGISTER §
H-BLOCK .

b
\ | REGISTER I§ |4

5.8 AHPA VI T7x2—20T v s

GIANBA ¥ 7 =—2
5.8l AAHA v 7=—20T 0y sKERT. KS.8IKRT LI, AHE
BAEBRNTE2-DDIADOL SR IBLE2AF T LIS hoBRKEH, GHAEY
DOANEHBHLVSRAIDOT FVREZOEHDBEHATEF— 9 AE YDV
BEEZWMY, F—2AEVOTFUVRAEERT S, £, HARAETTCROHR
ANF— s 2RETEELT, ANF—REFOLDOETHEBEHMEZELS L (
HHMERELETHRIATS) .

By Hhy vy

WMEN Y vy, HRMKBESE2ZUINAEMPEMIS YR FLIv Yy 7D 2
Wicl@rso vy b7 7d5, v=a2EY, GHAETYR, BERETK, 0
v rsick->T2lAYic—ME, THH7 FLvAbSEHFIcEAMEINS.
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(MEHEED Y v 5
HAZKOBNEEE2 XD T, FHIKRETHEST 3.

5.2.2 Ry »r P4 HBOETHE

By rs P Tk v0FEEF—soFnEZd0ICEIT 3. MlELT,
WOERDT 7 S 4 W—icoWTIREL S,

if ( x0 is M0 and x1 is Ml and x2 is M2 and x3 is M3 )
or ( x0 is M and x1 is M5 and x2 is M6 and x3 is MT )
then y0 is NO

if ( x0 is M8 and x1 is M3 and x2 is MA and x3 is MB)
or ( x0 is MC and «x! is MD and x2 is ME and x3 is MF )
then yl is N1 (5.6)

fBL, x0,x1,x2, x3IE A, y0,ylixH77, MO, M1, -+« MF,NO,NLIZ £ v s¥— ¥ o 7B
Hos~rikbd., BB, 5. 1HTHHEALLEL I, RN(5.6)1F, 1 DDOPEHSQL
BYIazL—NERLTWS,

£F, 77 4NV OREFEERAT 5.

(1) F—22*FYOETE

Y, F—s AT VORELRTRDI. ANHOE¥HX, x2%L7Vv—7, x1,x3%ZH7 v
—7ELT, 3. 1HD74—2y PIRE-T, ANEHX0,x1,x2, x3%2 8848 ET
Brvn—v .y THEEENENT -7 A Yxv o -0, H-0, L-1, H-1 &M
T3 (KS5.38H) . oL, MSARRTEIIRENFRO/NVY T, A VY
— vy 7EABREUERITERTE, Egani A vy—vy THERR, A€V
FELSIETICS W0y, XNy, -+ +, SXABDIXAEFEEBEOFTIFS
ha, Cots, RGE.OHDAYN—v .y THKRERDTNMED 7 XIS
35 NVEESKPRESNHS,
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00y | LABEL Mo 00y | LABEL Mi
01n | LABEL Mo 01x [ LABEL M3
025 | LABEL My 024 | LABEL Ms
035 | LABEL M 034 | LABEL My
0dy | LABEL Ma 045 | LABEL Ms
095 | LABEL M 05u | LABEL Ms
065 | LABEL Mc¢ 06x | LABEL Mo
07x | LABEL Me 07 [ LABEL Mr
08m o : 08u ¢ :
L-BLOCK H-BLOCK

K5.9 WV—NATBYOREHE

(2) W—N2XEYDHE

RICNV—NVEEY DRFEETRL). V=2 EYLLTEPESE, LESAV—TH
D2o2DAEY XY I BHEEATVE, LIAMN—THO A EY NV 7, ANE
Hx0, x20 5 <ABIBBIIEHENG. Tabs, FHTFLAL6RGE.0)D 5~
JUMO, M2, M4, M6, M8, MA, MC, MEICSIIB 4 2 5 ~ VB EMSKM s s, 7, W/ V—F
Roxxysrrricid, ANEHx], 305 v HIEFicEBashs, Thabb,
THRT FV RS 5 <ML, M3, M5, M7, M9, MB, MD, MFic 3 i6d 2 5 "RV B SHBEM S 1
3. COBRFEMS. GITRYT. X0, MOPEICKH LTS, TOPENSMES B L — 1
RHIELT, SAVBESEROBEICE » THRKEN S,
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H-BLOCK L-BLOCK

v N /7 N

Diu D Ds Ds Dr Ds Ds Dt Ds D2 Dr Do

k) T

it R —
RIS FLG-HIN FLG-HIN
00, [0:0:0:0:0:0:0:0:0:0:0:0
01|0:0:1:1:0:0:1:0:1:0:0:1
0251 0:0:0:0:0:0:0:0:0:0:0:0
039 {0:1:1:1:0:0:1:0:1:0:0:1
044 10:0:0:0:0:0:0:0:0:0:0:0
05+ 10:0:1:1:0:0:0:0:1:0:0:1
06+ (0:0:0:0:0:0:1:0:0:0:0:0
07w {1:1:1:1:0:0:0:0:1:0:0:1
S S S

.......................................................

Bg5.10 ME&EAEVORTEHE

(3) MG AEYOHRE

BiEICTHIELALIE, GHSAETYTRER, MBEEOVELETZ75 7, BLU,
WARET 75 7%2BE, oS BLEIZVv—TEFnFhicdLcHEshTWw 3,
FIT, M. 10IART LI, AN, x1ic T 544, AAx xicxd24:8%
FhEHh—DRTEDT (2FY, LESNV=TDODAHNEHK 1 >FTHORT7 -2 - T,
12068 %253), FTH7TFUVZALSIEHFCEMT 2. E, K5.10TIE, A
F1x0, x1, x2, x3BEMEINBZANHA VI 72—2ADVL P25 DT7 FL X %0y, 8u,
le, 9 E LT3, Tk, COALDOANRCHULTERE N A v v—v oy TR
DTRLEESIR, F—72EY /N7 L-0, -0, L-1, B-1 c&HEh TV 3.
—7%, MINEEZEOIRLET 7378, X6G.60)05, §h, ANWSONEO®RELD
T, TOFERIC 753 7B ->TWD (K5 108KB) . &5, RG.6)H» S, MAXE
BERT 7571, TFUVRIT«OGFI, HRET 75737 FLRTOG/ I
2.
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UET7 74 Vv—NVOREBET TS5, RICHERETHOFHIEZHIT 5.

(1) BREDAIxX0, x1,x2, x30KE%E, ANHA Vs 7 2—2DANEHBEBHL O
2 DEEXAL. BEEALVIPZRIOTFUVRIE, G AT YR EHICEDILLD
i, ADIx0,x1,x2, x3i L TENEFNT FLU R0k, 8u, 14, 94 TH 3.

(B) Him2s— M MBE2X2, HHAI—FMEBEZUIWMBE, G Hh v i,
YRAFAIR Yy JD2REMIc1IE, Ay v bT e TTE BB, GSH YV DY)
HRERHERETRIIROICY 2y FEN 3.

(C) MB/ATVDLOGR/IYVIBRTTFLVADOGESZAREINS, ZHAHE
NGB RELNTHELUEINV-TOANEHERLV P27 DT FLRIKRE- T,
LEZ V=T DANEANEERALV X s b oHANT. 20%, HAHILEA
NEGFBREPDUTOVWBLUISINV-TOANEHD, ThZh{ERHTETF—72F)Y
Wy BT EBN—HIIBR->TTFLVRELT, F—22EVIKELSN S,

(] ths Ao v IB0DEE, ANEBBRL A 07 FLREBERLS v—
TWB0u, HI V=T B8uTHBDT, ANXVEANIIBERENZABEN
3.
¥/, F—ARYNVIEERLI N THBL-0xv I, WINV—Tb
H-0N> 2 TH 5.

D) W—NVAEYEHERTIAETYNVILEAETYNY IED S A—NICEDI N
LES V=T ZnEFROA =y TEHEICHETE2S XV EEXTRAH IO B,
EZAHINT220DSXAVEBR, V=V AEYVOHRART, LUTNV—-TOIEET
vZFAhsuy 2 iCELT, PRk 2L FESELTHAENS.

(Bl] s A v sDBODEER, LINV—TOE VL7 FEBRA(G5.6)DF XM
WiGd 25 <AVEE, W V—TDEVv 7 MEBIRS RAMICHIBT 3% 5~
VNEETH 5.

(B) (DEREBI, ¥—5 AT Y THANBA Y57 2—2bSESULANES
DIEXT FLRELT, ESNLT = 2 EY NI hSLT V- T XY 5 14
BHOAYNR—vy 7O V- FEII V=TIt T 2 UUBHO A ¥ X =Yy TD TV
—FEERBEALT. TLT, F—7 2 OHNHTLES V=T DJEET ¥
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ZFhTay JIEABPHLTF - R ECUBEDO v~ FHE—ELTHAEH B,

(F) PETW, F— 4 "R L HBLIN-TOUEDO IV —Fhd, LIV—TDx
LY MEBKRE-T, V—AREPNLTVBEAYN—v , THEO S L — FE kL
2 ICL->THOAL., 0%, WMOVRAALE T L —-FENNBEELVSZIOHREED
&RV, MEWEEFic, MNERLY Y2 2 0E AL (B8, MINEEL
CZIOWBERZRTINE Y Ficky PEINTWVWDE) . 5lEE, RO 92947
VT, BV —T7 i LTCRIBROUEEITIRD.

G) fghyvsB—>2#H (count=1), (C), (D), (E), (AEEVELT, ANEH
X2, xSOMBETIZ I, 3T IMNEENKRT T2¢, TOLEOHHICMINEE
BUORLET 75 7BIU->TVBDT, NMINEELV SRS ORNESMAXIEESICXS
h, TIT, MXRHE VYA ORBFEZSNTERLNINEE VY2 OREF L Ak
BRah, KEVABFLOML YRS ORFE L TiEEEN 2 (0B, MAXIEE L
Y25 OPMERE O Y £y PENTVE) . Ff, NAKREHT & EBEICMING
BULYPXIRROBHBEEDO /LD, BUZ7WVEy bty PEN B,

() ehyvsBaEsSic#d(count=2,38), (C), (D), (E), (F), (C)%2£viEL T,
ARG OO 2BFHORAOKE, LU, MEE (MMXEE) ¥ETashs., 2HE
DE)OMEHNETTEE, TOLEORSMAXKERVELEKT 7 5 /BT
WBEDT, MMXIBEL YR ORBEZT VM- Y TAERLT, HAZTHRUNE
ETHIHNERHI 9 vIORBLLbITHAT S (b, HAZKL Y v 5 0¥
Bl Eec ey bEATVLS) . RE.OTR, HAEM IBZAEAES
EHENES, 1IcWIET 3. 20%, ROBAEKRGD) W T 3HER2TRD 100,
MAXEEE VY29 %2 Yy bF 3, /e, BHERIOD VYR 10hw vy b7 o 7 F
3.

(1) 2BHOHAZEyIcH LCRBOMEEITR Y, HEKLEEHATE. 20
%, SEHRGOCHAKRT 73/ BU->TWEDT, G&Hv vy, HHEHE Y
vsE Yy LT, HRRTESZHALTKD 3.
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5.2.3 MINFHE, MAXEEE ONOPALEE S " icH>WT

PEICX T 2L 7 MEBTHBINALT, Avyn—v ., 7THH¥E2EDLT S <L
AMINGEE, BXU, MAXIHEDONOPALE S <A 2iEETC £ 3. H i, R(G.6)D
V=it LT, bOPETHMIES 2V — W HBRICRT V—LDIEFE,

if ( x0 is M- and x1 is M+ and x2 is M- and x3 is M- )
or ( x0 is M- 2nd x3 is M- ) then y0 is N-

if ( x0 is M- and x1 is M- and x2 is M+ and x3 is M- )
then y1 is N (5.7)

BL, M, N-iZA Y=y TRHEZDLSTSANVTHSE. RNG.O)ERG.NEL
B4zs, HAZHyORIHESRTR, 2EHOBHOD TANEE 2, et 24
How, 1, HHOZHyIOHGRTR, 2BHOoBHEBESNRI W, 07,
CONV—NVEFENEBT IS, FiISiCTHRALALEBZF - PoRDRLEK:
KRG )iclkRTDIRLFEIEBTES, LhL, SIHBELEBCT S,
SIMD(Single Instruction Multi Data Stream) AR QUFIMEEFEHL T3 DT,
WMBOHEH (SDEE) B, BHEVEXLAERSE BRIV LVTRES NS,
G, RGE.OONVN—VBEGEVRLEIEBZVWET S L, XN (5.1)TIR, LEXIT
BRoBWH AL 7BV T, RRICRT LI IINPALES RV EIEET D &I 3.

if ( x0 is M- and x1 is M- and x2 is M- and x3 is M- ) or
( x0 is M- and x1 is NOP(min) and x2 is NOP(min) and x3 is M- )
then y0 is N

if ( x0 is M- and x1 is M- and x2 is M- and x3 is M- ) or
( x0 is N(max) and x1 is NOP(max) and x2 is NOP(max)
and x3 is NOP(max) )
then yl1 is N- (5.8)

{8L, NOP(min), NOP(max) 3 £ FNMINFHEFANOPAE 5 N/, MAXiHEFNOPALEE
5SNNVERDT. PERNOP(rin) 2 L7 FEBLLTRUMB &, Bicr/v—F&

LT7MEy F2EIRT S, £72, NOP(max) 2L 2 FEBE LTRITWBE, &
K7V —FELTEo2EIRT 3., HAZRY ORI GERo 2 HFHORHEBETO
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NOPLEBIT DWW TEA 5 &, NOP(min)DIEFICL>T, 7V Ey FEMINERE L P X
FOREBELOMNEEBTROOLEDT, MINEEL Y XS ONFRNPALEICL - T
HEEXIRW. i, HAZBYIOWLETR, 2BEB0EHEDO /v — M}, B
NOP(max) BIEEINTWEDT, €uThb, 2T 1BEHOBREBEO S L—FT
HAMXEELV VX ONBTEODMXEERITR LN ZY, 2FHOBRHEO I/ V—F
BREDTHEOT, MMXFELYZYORBEEINPUEICE - TEEELZ IRV, &
Bbhb, BHEAOHT, 523 ANEH W T 2RENTVIES, NOP(nin) 21EET 5.
—F, BE2E&XTVESEZ, NoPmax)ZHVWHIT XV,

5.2.4 HE{FHE
TR, AR ey Y BBALAESEILFRICDVWTE &0 3,

(1)SIMD(Single Instruction Multi Data Stream) 5RO WF|HE

5.2.3HITHIALAMEEETT 5PE(Processing Element) 2 HEBMBEAZEL T,
BHERLAAV -V ZERPETHIIREITLTVL., JPERETI2@MBRG/AE YK
BMESNILBE—GRTHYD, F—9 2T Y»oRESNTCBIRLEF—FRRIYLT
RPENE—DOEREEETT 3.

(D)4 754 vIBickbsAv—7y ot

FIEICHHELALE S I, AR ey 0B 7o —-RBHFEAELLHFOLTWS
DT, BAF—CVENBHEMNELT, 4754 VUER{THIENTESE, 0
L&, PERNHTOE A TS5 4 vilBXITbOTEY, (DTHEPLALLI KEROD
PECEMARATNEBITOLATVWEDT, Chod4 754 v{bick->TEM
FI+B I BTN BERER S hTW 3,

B4 vsv—2h5RickdreVogExLIHL

5.2. 1@ THBELALXIKR, 2 Vs LodEREEFIALT, EHLELT
FUZEEBICEAT, A2 YVOHAETIEFCHABTA v v—25XE KA
LT, S#EZAHLEERRL L.

(ORS. 1L RT &S0, ANEHIEHL V29 2 BARL THARTHIRROA
HAEBZETEL LI LTV, BEOHBICAVWLNATWVWEIANREBEOL VX
FEEHRENTE Y, AREKR, BROLV Y257 7 €2 Labs ke ET
TH. —F, FROVIRS IR, BRI SEANERLY YRS OT FLAEHEE
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4

Aggg%s o—2“—] ADRESS DECODER

CONTROL §
WRIGHT ©— :
$TROBS O... 64; :
b : ’ § Cb
I oty +—— REGISTER 0u | REGISTER 0 [
.......... ; 6 ;....-....... .? B
REGISTER ©u [~ REGISTER fu [
¥ 6 vy §

REGISTER Fu -~ REGISTER Fyx [—F~—

pight tindng ...
¥ . I3t stage fnd stage

inpul — ) REGISTER

M5.11 ANEEEHLV IR DK

BBS, ANEBE— D OIER, KOANERMTIENTES, £2TOAN
THRELRDLDE, WA I —MeBEZXD., CDLE, —DOHIOHRBPETLT
Whit, IOV RIONBE2BRBOV X s ick- CHGHEZHET 2 (HHE
BSH7 07+ 7iiB) . ¥, —OHOBBBIETLTVWIEVWEAR, KTRE,
BEHRABOLVSZIOHNEERBOL SRS ILE->T, ROHMBHHEKEN S,
SOOI, 2ROV IR AEHEFETEIET, ANNMEREFOLHDOFEEMER
(T EMT ALK,

5.3 HEPE (v=N2) Takyy

5. 18iTHPLAL LI, BER Ty 4, FiEH Ty LS5V — L
DEEEwWiZZUER-T, R(5.3), G.HOMBERITS. x5, R (5.5 DELE
BAEF-CHEEE2RD 2. 5. 2GR Ta ks yDT oy 4 ERT.
H(5.3), 5.4)OMNEE2 T 28uE2 €Y LR (5.5 DHE%2 T2k 7 7 ¥ 1 {LEEE,
BIXUOEhS2HHI 2y —r 9o olRk&Eh s, UTclR, BERTok 4
AR T IHBIEATYEET » P o tERICOVWTHET 5.
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INFERENCE RESULT
( MEMBERSHIP FUNCTION)

15 8

INPUT from 7 5| FUNCTIONAL . DEFUZZIFIER PN 0UTPUT
LEVEL 1 MEMORY CIRCUIT (CERTAIN VALUE)

x 7

: '

_______ | r_-_;;P_J

CONTROL : : CONTROL

! 1
SEQUENCER

K5.12 #HEHTewyoy07To vy s

5.3.1 HKH#r=xy
5.3.1.1 #®%#ARLBOL»OEFNT7T—FF7F+

9, RG.3), G.HOWEFMBIcoWTEL S, R(5.3)TR, Ev—rvoifR
HRTHBAvN—v .y THHEBI OBERyD I/ U — FBi' ()2 B HBBHD 2 v /x—
vy THABBIOERYyD 7V —FBIi(EZDONVN—NVOBEEWIE ONINEETRD T
W3 (5. 1388) . ®-7T, R(.NOUBREV—A T EWFicUETE, &5
i, ThEhor— VO TREFHR LA icETcE 2, XN(5.4)TR, 2r—n
DHBERTHZ2 AV N—v y TRAHBOEHRyD /v — FB(Y) 2RV — Vol
BRThdrv»~—v. 7EEHBI OBEHyD /v — FBi'(y)icL T, 2TONV—W
B U CMAXIRE T 2 C & TROTWS (K5 1481B) . £o 7T, HFINEORMA%E
REFOMBELT, 2 ANNNEERE1ERZO /v — FxEELELAEY) RV E
HAEDYEIPE(Processing Element) 2 #EfH LT, 5. 15iIcmT LHiE=2bY v 7
ZRICEBELAABFTINEB T -7 F + 2% 5. K5.15Ti3, 1{TOPEBFTILI D
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Wi o

Bc[i(O) Bli(l) 3(2)
MIN MIN MIN

| l l
TN TRt N 0

B5.13 {FL—NVOHRER Bi' (y) Ookv A

X 5.14

Bo' (y) ™
Bi' (y) ™
Ba' (y) ™

Bra' (y) ™

Bis' (y) 7/

HULTIPLU
INPUTS
KAX
OPERATION

ENV—VOHERER B(y) OXR®DFE
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Wieo
Bo(0) Ef([) Ei}lﬂ
MIN MIN MIN
| | |
Bo' (0) Bo " (1) Bo’ (15)
W10
Qf(ﬂ) Bi([) ﬁiﬂﬁ)
MIN MIN MIN
| L
B’ (0) B (1) Bi' (15)
Wi o—
5%4(0) Bf“) Bf(lS)
MIN MIN MIN
L L |
Bua'(0) B1e'(1) Bra'(15)

HOLTIPLE [NPOTS
¥AX OPERATION

!

3(0)

X 5.15

HOLTIPLE [NPUTS
¥AX OPERATION

l

B(D)

KULTIPLE [NPUTS
HAX OPERATION

!

B(19)

BRERLEBOLLDOWENNT—FF77 F +



- 127 -

DRGEWA -y oy THABERT (K5.158H) . AHERIZ V- VOBEE
Ar TG T 2 TOLPECKET 378, 1{TOPEHEEAMANNRITL -
THETE. ANNNARLLRTONVN—NVOBEEWIB—ELTEZ Sh, 2TOPET
ROE.DBEFTENE., -7, FV—VOHRERBI (VUK PErSEBICENX
ha. —4, SPEOHAE, 5. 15RT LI, BT EEAIMEE AN S
N3, BHlicit, —0BRILHT IRV NVOHRERDO IS L -~ FRHLATWVWS
DT, THLEDOBANMXEEIRL > TRG. HBEFTEN S,

5. 150WF7~+ 77 F + &, CERTFHcCHERIBZER LT, CEXTFH
DHBEEELDF— S KT I2REEHRBICKBTACEREAETY 24 TDUT
T—*%77F+Thh, ToOUFKEEFFEELETY. RE, FHEELOPE (CEX
FlRBROAREZHAGLERLEER L) BDUETHD, TDdD N—FyvzT7ED
FIRD» S, CHODPEPEFR LNV CTEARYBBEABRICLBTFHER ST W,
ZFCT, CHhSOMEREBERT 2%, Eyv by YT ALVEEOEAEXEL S, ©
w YU T7TLVEELR, B9 —FOTIEy b, bLLREMEY FHSTE Y b
TORXRONTLBEES%:, BR, 1by MEESCUBLTIT(EESFETS 5.
YR, CORBEFETR, EEVPEANRZEMERYy FEEORVELEIK S
KRRy, HERESHENT 2. R, HESSHEAELS, HERECECEARE V)
TR T I ENTE, REERUFINEL i S. L0757 — 57 DERN
B, F— o BBEBLBVWVAEDIES, EHO1 Yy FEERIIZE Y Y
TVHBERBEERCE TS OV,

5. 15 RgHEEX €Y TR, LFINBOREN7 »r V4 BEDOEHR DTV
— FLEBROT, BHEERBKEIF—20ERERLI~8Y » bR 3. —F, HES
HEEBOR, 77 V4 BEOBREBXRETNO A vox— vy 7THBOBEEIL T L
BTh, EBEREBLNRE. oDl Eid, FBFEVAE Y P YT VEENE
B BEMHEE-BRLTVS, E/, Vo by Y TAREOEAR, HESREHM
KT BREFTHL, AV 7x—2BON2ABOREDICHRILS. FAE, 7v—
FAE8E » FTCRLT, BEWRO X vyx—v .y 7HKEZIEE L2BE, K5 1508
AT YDASNREBIHIX16=128 » FEKEL KRB, —F, Ev by Y 7T AEE
ARATBEANRIBIRICE Yy PTEW, COC &R, AREEORLICLOI
Ba. Ff, Euo by Y THEETR, FREMNCEVELREIRETGETENE,
FEOE Y P OISV FF— s 2B TES, 77V 1T, Yv—FOH
E(y PBORBMRIBLTRESNATED, Yo by Y 7THVREORAKE-T,
FVv—FORERCHT2HHENHFHTE 5.



- 128 -

{bits~ -
DATA LATCH
FEEDBACK [NPUT A1
from OR
7 SELECTOR
MIN
CIRCUIT
PREPROCESS
CIRCUIT
0UTPUT

X5.16 PEODOHERK

5.3.1.2 Processing Eiement (PE)

5. 16ICPEOEREK ARY. F—F T v FiKiE, A r~N—vy THEDO1E#RD
V- FOBBRENE., Fv—FRELVIZSICE->TMSBR OSBRI Yy FFo5AH
Ehad. MINEESHE, HRAHINALF—2BiI(EANF—svit ONINEEZ2 €y
P Y TAMIRITS. BB, 5.2HTHELALIIKE, ANF—F7wibMSBh S5 &EKR
1Ey bFo2FESHTVWS, JIT, MMX/MINEE.2E » b Y THVIRETETSE T
TYXLEHPEST S, C=MAX(A,B) ZHICFHMIS 245, A B CidnE» FD/NSF Y F
¥s¥, ai,bi,ci = 0,1 (i=0,1,+--,n)ik, THLZFHAB COIFHOE v P EXKT.

cilBRDOHFILRNTRKDB LB TE 3.

ci = (Qai - ai ) + ( Qbi + bi ) (5.9)
Qai-1 = Qai « ( ci + ai ) (5.10)
Qbi-1 = Qbi + ( ¢i + bi ) (5.11)
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BL, -, + X 2{EREODOAND, ORIHEF, Qai, Qilk, MSBhoSity PHE TOLEK
EREFRBTIRELE. #tX(5.9), (5.10), (5. 11) % i=n-1 5 0F TYIHE
Qan-1=Qbn-1=1T# D& $ & C=MAX (A, B) K F 3. MINHE o@i{LXix, X(5.9),
(5.10), (5. 11) E WK ic iz 3,

ci = ( Qai + ai ) - ( Qbi + bi ) (5.12)
Qai-1 = Qai + ( ci + ai ) (5.13)
Qbi~-1 = Qbi + ( c¢i - bi ) (5.14)

({BL, #¥PfEQan-1 = Qbn-1 = 0)

LEEOMAX/MINEE O#ELR I BFEB B AL TE B, C=MAX(AL1, A2, ---, An) % #]
i34 5. {HL, Aj(j=1,2,--+,m), ClEnE v bDs»NA F Y F ¥y, aji, ci =0,
1(i=0,1, «--,m) i, TH T hALCOIFHDOE » FE2ET. ciz R 3E{LR T,

ci = (Qali-ali)+(Qa2i-a2i)+ -+ +(Qami-ami)

= cli + ¢2i + -+ + cmi : (5.15)
cji = Qaji - aji (5.16)
Qaji-1 = Qaji - ( ci + aji ) (5.17)

s 16 OMINEEESR T2, BS. 1TIKRT & 2R (5.12), (5.13), (5. 1) 2w ¥ 7 [E
BEREZHARBETZ 7Y v 7700 7 TERLTVWS, RICZEAHMXEESO
EHEILODWTEZX S, ZANIMXERS L, KN(5.15), (5.16), (5. 11 Ik & » TEH
TELN, CITEEHI~NEER, X(5.16), (5.1 RBKXPETCRAMNICLETE 3
CETHD., f-T, FANMIcE > TRBELRT IR S TVRERX K (6.
INKFIRIEEN, TOHERIZANORBEEICEIMLESARW, §RbL, Eo by
U7 NVEEIC L BZEANMXEERR, K5 18R T LI, BANBCRIRNICIT
ADHIMEEFE EZ ATIORBIEEIC L » THKTSE 5. FILEEEIIMINEIEE & [EFkic
oYy s B ERELERERKET A 7Yy T 70y FTTEEATE S (K5 198H).

PEHBELUAEY b 7TAEEERFHLAPEC L 2R ETUBRHBIE AT Y OB
R E XS 20icRd. X5.20Ti, SPEOHARRA(5.16)IK/RTcjiThb, Th S
2ZEANORAETHEELT, RG1DEXRFLTWS. 7, PERNBTR, MINHE
BEZANMXREORINEEEET/ 1 754 YIMEBEA2EFLT, AV—-Ty + %
[plEE8TVW3,
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CONTROL Ci dji

Y /

Cji

5.19 HiALEER

INPUTO

3 M Y
> PE > PE . > PE
INPUTI 3 i
>1PE +>PE 1 PE
INPUTIS 3 3
> PE 1 PE 1>\ PE
FD +1FD all)
v v v
QUTPUTO 0UTPUTI QUTPUTIS

K5.20 REMOEAKIEEY
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oo | SERULEARMLELY 4 Jeome | et PRI L Trrmroress L
NPUT VERTE > /
(SHIFT REGISTER) |~ [CIRCUIT (SHIFT REGISTER) CIRCUIT [ 7 Lo R

1
FEEDBACK o "~
from OR

K5.21 BRIEMMEKO STy 7K

5.3.1.3 HiREERLER

HREE7 > VA HRBIHRERORGENA IR EOHRVBEZR S, FR2zD
BHBHFEE TS Y, R > P o ERTR, TOHREESREOAN
ERILEITREZOTRIAL, BEOHBEREEDLECHRETS. HIb, K
RICRT L3, RGDEELENV-—VL2EDOHBERE 2 RDIEEILBWT,
BRI OHRIERB - ZERIELT, SEOBRN—NVic X 2HRERB EHBTH
MHT32ET, V-AR2EDOHRBERR 2Kk 3. HL, RFtRHRRKEET.

B e(y) = | ¥ Bi"e(¥) } V L pe » B ueoa(y) ) (5.18)

BL, o BREHNER0=Sp . S1)%2 KT, COXIANFEHIp ZHRBERICATNZE
BOREZILI-TREESH 3.

SE, RERTe o b IBE ATV IATOT—FF7F v E2RALILDT,
BRUEHRRESCER &, BREGLERO 7o v s M2 21KRT. K
5.21TH, Ev Py U TAMRESNTL 2HBRERE - (NEVY 7PV YRFICE
STV Y TS VAVERLAYS, —WiElET 2. Co—HiICELAHERER
B i (V) 2 5HEIRICE - T, THEHKp 2FL 3. LT, SHEROHIo .
B e (NENASLA—Y Y TAEBRLULEES, FISiTHEL LS ATIMXEE OH
MEBEIEICED, IOk, TOHAEEANIMIEEO—-ANELT, £ AHOREKE
KABNTS, DUEoBick->7T, X(G.18)IKRITHRFYE 7 » P+ HR/RVBERTE
3 (Ks5.2081) . K5.20CH, FDEEFErhicT oy s YEREOLERTHS. F17:,
SHEBIRKS. 22ic/RT LD, ANDY — P EMBERCTERLL. KS.22THR, T



- 133 -

B3 > N\
B2 ~
Fs
INPUT B J I
BD > ‘ 4/ 4
4 SELECTOR < OUTPUT
.-e
Fa CA
S .
i [ AL
bl
; e B2 N
1 D
b0
L—DL 3l 0 I
NI g S ey ) 7
Fo
3bits
ADDER

X 5.22 XIEIER

EEDOANTEH BB 1 2LSBHRIICENENL 2, Iy FFD2v 7 FEBTHE- 21
/2, 1/4,1/8B" .. ZANDY — F CHIEI LM S, MEHBICAALTVWE, &5, B
HETMEBZOHNER (-1 2L 2 TYIDBIATVWS, SHERREICHEL
IO EBOBBICIE UL TRETILENS LM, Ks5.20IkRT Vv, BXU
ANDY — b OHIH{ESF3, F2,F1,F0ic & > T, n/8(n=0,1, -+, 8) 0D DEFDZE{%
BEHTEUHETHE. b, SHEREZEoRBET 2L, BREARTRDLTE
BWO7 7 Vo fRETTS.

5.3.2 77T {bEIE

KRG RITELREEXETT S 7 7 Po{t@ABIc>VWTHHET 5. K (5. 5)
OMBTHENRIEE, oF ABEHII2I0HESTILD, ELDAFRF VI
X AMEBTHLNEIETHS. FF TR, TOHEORIKB (y) - y&2KD
IR SRV, BRYREBRTRECERELTRICENTELDOT, ERITL
STEFELABABEARNT Y FETIHHBANS v FINBEIRE->T, B (y) y%2E
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Hc&s. PlAE, y=11oFE&EEX5E, B (UD)EMSBARIIKZNENL 3L » b
7 FLTB (11)x2, BU1)X8%FED, RATRTLIK, HEL~5 v FNHE
TB (11)X11PBtETX 3,

B’ (11) + B (11)x 2 + B  (11)x 8 = B (11) x 11 (5.19)

YREBROT, FykkxLT, v7 rEBIUTA NS Y FEMBEETE, ®- T,
V7 PREBRILITEETES, Cokd2k, 4F, 58BLEd, HEARS YN
HBCL-THHETEZY, Cos, TO0ARLY FREFHEEEE, AL
W, BERyEI~I5E LIBE, S804 <5 Y FHIILE, SF04 <35 v FEI3
KB, COEIBELDOARS Y FOMBEEZHBILERT I AEO—2 1,
Wallace-treeZ WA KB ETH 2 °» . Wallace-treed i3, SEHFEHBOERSE
KHVWOhBHEEA RS Y FIMEAEAT, 1By F2MER%23209 5L TH
WT, ThEtreeRICERLT, #15 Y FEZEIDETH/PNIETVL, 1E 5 b
EMEZE3-2h Y vy ELTHWSE, FlZE, 3o0Ont » FIEKX Y, 2200
1Ey F2MERICL-T, K5.23IcRT LI, FhFfhmntlEy bD2Do D2
HuvieZics s, TR, BEOMEOLIRTRE Yy bS5 EMEY b~
Fr ) —EWEEL, 1Ey F2MBER > OBHEEE CIEH 1 EHERIERT
T&5, K5.230@EEKS. 4icRnd LI ictreelkicHESiT 2L, nfH02EK %L E
& [logasan] BRDtreeT2ED2EHKIcEHRTES (HL, [J By vr7rids%:
£9%) . COBE, THREER (treeDBH) X (1202MEHFOEERRE) TH
3. BRERIC, 22k B ARS Y FEHLFARNMERSOoO@EEO 2 EHMER T
ETLTHEEARS YFOMENEH & 2. LIEHEEL 2V¥allace-tree2 VT,
NF, FPBOFHEEBEERLL. 2F0HEBVWTE, RG1)THELL L
S, BANB ()27 LT, TWZEhoBREESL D, $XTOR (y)07F
RTOBR/BEE2—FELTMET I ETERTESLY, COBE, ZicEuniksd
KARS Y FERBEFECELREZ0T, ROACRTLIRHEIBEFOEEEZE X
5. LUTTR, BREE2AEBICTILD, ERyPWISySTOBREEHHELTWS,



InYmXm 21Y1X1 ZoYoXo
Py BEENEER
PA PA FA
P b
Vo+1 Um Vo U1 Vi Uo
Ai Bi CAi-l
Yy
FA ] pi.poLL Ao
Y 1 CA:CARRY
CAi  (A+D) i
K5.23 3-209 vy
[ bbb
FA-BLOCK FA-BLOCK FA-BLOCK FA-BLOCK

FA-BLOCK
v

T

FA~BLOCK
..... —

X5.24 Wallace-tree

- 135 -



- 136 -

B (0)-0 + B (1)-1 + B (2)-2 + B (3)-3 +
B (4)-4 + B"(5)-5 + B (6)+6 + B (7)1

SB (y)-y

=B (1)1 + B (2)-2 + B (3)-(1+2) + B (4)-4 +
B (5)-(1+4) + B’ (6)-(2+4) + B (7)-(1+2+4)

= {B (1) +B(3) +B(5) +B(N1)} -1 +
{ B (2) +B (3) +B(6) +B (1)} - 2+
{ B"(4) + B"(5) + B (6) + B (T) } - 4 (5.20)

R(5.200Cl}, HHEARST Y FE2 v 7 PEEEEIR (llog Y] +1) @ (HEL,YRE
FRYOBRKRKETHZ) o7 vy 7icBELT, £, 7wy /7 NTHNEYT 3. ZLT,
ZOHERCHLTTuowy s lEy 7 bE2EIITLT, BRICT oy JHOME:R1TS.
AR(5. 202 ETT20REDT ey 7RERS. 251CRY. K5.25TR, F9& T ey
JHNTHEEA NS5 v FEWallace-tree(a)ick - T2oiI@/ D& ¥ 5. Wallace-tree
()T, EFOUERMERCLIIMERITHLS, 12045V F2Zz0E A
T35, iz, REP¥PEHUFvallace-treeTHKEINTED, LiRLLLIKE, A
H¥n (A5 FH) onicd LT, 0HEEMOEMIZ0(log n)TH 3 DT,
BEEO2EMMERERITZLD, 12045V F2 203 s NI 2585
YEBHBTE 21D TH B, Ric, Wallace-tree(a) O 28T v v J TEEE »
o7 PEPETEREBICE-TY 7 LT, REBEDWallace-tree(b)ic AT 3.
Wallace-tree(b) T, 7o v 7HOME2ETT 5. K5. 250X 3 THEKICT 5 C
ET, B)DITRTOPABEE—FELTMBETIHBELE~RT, BBICX3v7 ¢
DEFEIZIFT/NCT I ENTE, ERETHMLbTE 3. F/, Wallace-tree(a)
i, 870y 7 TCE->k@—0RE2FEATILMHTE, K5 250RKR, EH
—[EE 7oy 70EVERLEEICKRLIDT, VISIH{bic@LTWwW3, RESIHAL 24
F, HBHEEBELBREREHVT, K5.26icRmd&dic, E7 7 ¥+ {LEIEPH
RT&3,
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l s'ull ;) J ¥ () J b {1 b () l ¥ ()
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ADDER

l

QUTPUT

X5.25 SBEEMAE

NUMERATOR
INEEEEE%E CALCULATION
CIRCUIT L

DIVIDER = OUTPUT
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CALCULATION
CIRCUIT

X5.26 77 2 {LEIE
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5.4 F o7& rx7FAalEk, ILH

5.2, 5. 3MITHELALFGES oty Y, BEF T, v 2 FhEN1 F
y 7TEBELA., 1.2umCeM0ST o kR, Ry v 5 —Fer AR CHF L. Eot:
RKSICARY (F: E— FRECEHBER 7oty YOBRELEZA S ENTEB) .
Rl o ey v EZHVWE Y27 20 BKKEZRS. 2TiIc/Rd. K5 21T, #ifF
WFrw TH2RY, BHRF v THERVLV—-—TELTEHE, BERF TRETGRF
y 7o D Y HERWMY, HEEMKBT S, BER ey R1FyTT20
ETCOHNEREMORIELBTE S, SLRELOBNEYBULERIES I,
R T » 7oL R IC16{@ E TRERF » 7E2ESETE 2 (5. 218H8) .
CDBE, BERF v TIKBENOLDOIE » T FUZXEIYET, FlERF o TH
SHAET 2 BGEXREYEBN T Fvrickdo "2 LoF—4%, BLUHREKODO b
YABHBIKXT 20 ESLHMTSZ, BB, RIfEHF Tholihadn 3
BHMERBI T FLv 2R, 5.2 THELALFIGER vy yOHNERIY v 5
ODHETH 3.

BiERTe sy, BER oty YR T7T—F577F +, BLUZOUEHRAEN
3y, T ZhhBETLHREOICHBEF/TE S, L2, FiFHR et v ¥
25, 2EICER L /AMAX/MINBREIC X 2 MNERERE - HKEHICETTE, 05—
VEBRIIRS YV Y ITIRENCABMGTES. —F, REL T vy 4 IIMAX-
MNEREBE - ESHEICENTTE, 77 Vo BEREEAVWIEKREZHPEERZE IS~
RS HfTE 5.

[Bbbic]
F4CHNVABICEBEN—N T4 TDT s Vo HREA oy Y OHREZIR
KLEk R v 5= FEVARTRILALEFy 72HAVTHBEETY, TOFH
WEHALL, UTeBELALEA ey YOBELXRT.
1. V=N334T 07 7 4R TNVITYXAEZBITLT, MEBEHRETHE,
LU, TOEFTHERBLIL2EHOEN 7—-+572F + DAL - T,
SMFLIPS(Mega Fuzzy Logic Inference Per Second) DEEH RV ER TE /2.
2. SIMD(Single Instruction Multiple Data Stream) FROWH 7 —F 77 F +
DIRAIRELD, ZOGP/EFEHRAIBIET, Vv—LrOERSZOLEESES I
TA, HRkoEH ey itk LT, REESIELALE.
3. A4 Y Liwif-thenfERDHBER -2 2 BEST 20T, ABATVRILE
WL, HARLABEBLLTOGHOGESETH 3.
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4. BT » 7 IcE 227 4B TA, RORAIGREREROKEZES T
RFIEBTE B,

5. INV—LVOBEE, 7rV4EH (Av—vy 7R & LToHRER
Db Lv— 2B (—BIERE BHB. COBEER, TP - VOB
RBECTHREZREL, X7 oo 3 2HEYAFLADOEE Y I av—2 &L
TICHTE 3.

6. BRE7 7 V4HROETHITAS.
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#5.1 # xt
LEVEL2-chip
LEVELL-Chiyp MODE 1 MODE 2
Clock Frequency 20MHz
lefereace Speed (HAX) S.OFLIPS (Fuzzy Logic Inference per Second)
Montput Variibies g o 2
Number of Rules (HAX) 960
Number of Labels 14x4 15 15X1
Number of Elements 64 (6-bit) 32 (S-bit) | 16 (4-bit)
Number of Gates 13.0k 19. 2k
Number of RAM 18.7k
Chip Size £3.79x13.72 (mm) - 13.65%x13.65(mm)
Package 132 pies Ceramic PGA
15
//
r PROCESSER
P%gggiSER _;Z.JI ....l....sl LEVEL 1 No. 1
........... P

: PROCESSER
bomdmfs| LEVEL 2 | No.2

\'2

— DATA
T ADDRESS

--------- TRIGGER  : i_____| PROCESSER
S o LEVEL 2 [ No.1

K5.21T ¥vz25 AWK
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ik
2
B

ABXTR, 77 P+ EBUB Ly RAFADN N~ Fy 27 bicLT, UFocC &
2HELK.

29, 7y VA BRERBIZIEANA v y—v oy THEEIRO 2 >OBKEE
RBELL. 128, XaBEAYy»~—v o THE, 53—, 257 7TRIKEAL
THERGRE A v =2 THBOBKRETH 2.~ 7, BREhAEEOFMT
FEtr x5 A, SPICEY I ab—v 3 Yitdk-T, TOFHHEHRIEL . KT 3
BREOBEEUTIRT.

1. FREORAKREA v x—v oy T7THHEZERE - FEIKE L TEETE 3.

2. BT A=y .y TEKEIKE, MOSFS PRS2 TERTE 30
T, BEREEINTVWEIERE—F - 77 Y+ mERREERICEENIMOSH
ESuk2TICLTE 5.

3. EBERIK LI~ TREAINIZHEAEBERER SABKRECERTES. #
- T, 77 Y4 imBEK FMEAEERE 2HABEORE2E-OBRETER
TX, 35, HEBRELHIAGDELANATY » FREBBOBRICGHT
3.

4. FERER 7 7 Yo mBEAHVWICEHBEERROBKRFEERBT IELTE,
BRE O/ HEERcL 2G5 07+ o SEHLEBHFBTE 3.

5. BREULABRERRENTS D, LISTMEB I Z2HHRAIEECEH TS
5.

wic, BRE—FIRXB3ZANMAX/MINBIEEZRELT, ThoDHEERB LT

WEEYRRZEFERALZE, ThERC LT, BETIEBOHETHET -
fo. Fh, WEUAMXEIROBRKBLEIEESPICEY Y a v—v 3 Vick » THER
Lz, ChoorEBoBEELUTIRRT.

1. BETIEBROTEEER, 2ANCHBINAREROBRE 2 EREEK
EHELTERLARREEREETHY, ANWESHENLALBE, TOoHRE,
XSl kE BB, . |

2. BET2ABOHEEBER, 2 ANEBRIhgtkomBE2 EAEE
BEHELTCERLARREIESR, BE0ERELELLEVOTCERESKEE T 3.
EoiI, HAA=F - I4T7~ORBOHER, F+xVEEAVDROLELM
A5 ENTEI.
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3. BETIEBIE, MSFF Yy YR LG TERTES0T, BiclEEshTuw
LZBRE—F - 77 P4 RBRARP2EDEANA v ix—v oy TRKEIR &FH
FRICIEEHIMOSELE Yo+ X TICLTE 3.

4. BEEEHCHVWAEBRZEZFERNR, Bt - FEBOBKR BRI 2175 ¥¥
HEEE LTl CcE 3.,

wRic, BRE-FEBRKLZ2 N—F9 27 -77Y43vbuo—50BREZR
KL, SPICE¥Y I av—v 3 vy20& LAFEMIED, X )>FHHEHEZL .
BRSO EBOoBEEUTICRT.

1. 727 P+ HEREFSHECEFTTE, 2NVv—-7 9y FORLEEI TR, TORE
ENHMERI/AS V. $4, UFLBSNZOT, TORERV—LVE,
avtra—5~OANNBEEEShITV,

2. BIELicBLAHHT VI Y T a2FH 00T, BRBRSEBEICKRY, &
ERIEBERTEL., 20k, avbu—501F 9 T{KBTALA, Hara
AB~OICHBHHBTE 3.

3. EBENLBMST o X TERTE 3.

4. BRE-FEIRTH, BVWERSECRHTE, BREEOEHIcHLT
bERETH 3.

5. 2{HCMOSEIE A2 —EBR ELICEBEBCTE, FA4PINVAFLEDL, VY 7=
—RAERBICTES, £, 2rAE VLB Tars< 7 VvEBENER T
5.

Ric, F4 VI NVERICEBINV-—NVIATD7 7 V4 HREF T o€y vy ORBRK
EERELIL., 29 V- FEVARTHHFLAEF y 7ERVWTHBEZTY, £
OEMEEHER LA, UTRELALERA 7oty YOREERT.

1. V=94 T707 72 HRTNTYZAEBITLT, DEOABLETHE,
BLUY, TOETHECELAL2EROEN7-%577 F + DERAI L - T,
S5MFLIPS (Mega Fuzzy Logic Inference Per Second) DEEHRVBER T & 1o,

2. SIMD(Single Instruction Multiple Data Stream) ARD U7 —F 77 F ¢
OIFHICED, TOGHEFEEIMALZET, V- VOEXFOEENEFEK
TA, RoEH ey yickBE LT, REAESTKL .

3. AMAEY biwif-thenEX DM~ -2 2 HET 50T, AMATIVRLE
W, HARAAEBLLTOLHALEERTS 5.
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4. BHF » T XDy 2FLLENITA, ORI 2BGEREROREES 1018
PITIENTE 3B,

5. BRNV—NVOREEE, 77 P4 BB (A y~x—vy 7)) ELTOHRER
DL — 2HEE (—BITERE P55 COBER, 7Y v—n1 DM
KRB CTHRLEREL, A7 oy ¥ (AR VAFL0EEYIaVv—2 &L
TIGATE 3.

6. BRE7 7 P+ HROETHITRA 5.

ProiR, 2, 3ETCORBET oy 70K, 7794 - YXAFLDN—F
YxTALEWIHWIRMAT, 77 P4 mBRLI2HBBROBRFEPRAZES
BALX2BHME—- FOROBITAERETF o /BFEROER, BIF9H~0
77V A RBONHRAERRTCENTE., 4ETRELABHRT~F - 7507
EIicEBDNN—FY 27+ 77P 1032 ru—-5SOEBTR, 7Fus.-77
FROFESTSENEN, T, AREERLCHTIHERO—2TH > F
+ ANVEERADROEECH LT, 1 >20BREZFIASIENTERL., 5ETH,
FATIN TP 4Ty DT —F577F v &LT, SINDAER, BigrEY
FRAD2HEOT7T—+577F+ (HIHAR) 2JATHET, 77V 4T70TY
XLoiF|EEED» LTEHEERNBE2ERLEANS, o, +2URAE (T35
TEYF 1) OWAKPERTE .
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ARARZT IS, FHLLTHVBHBEZEEE E L BAKRY KR¥k
HAMFERAMN v27 oB¥ER BB Y X272 THFE FHEXEHR CF &K
#HLTT.

£, EERELTCHVAHIEE2EEZ T L BEAKRE RA¥EREBABEREH
VAT LAMFEEY B R 7o T¥EBE HESEHR, BRZAFILFHRE KELE
HHR, SEPEHR CE®IBEHLE T

F7, BEBLLT, AMRcHPEZTHE E L BEAKRE RERKBERBEHR
M Y27 oHMFHR B2 7 o THEE JIBRXFARBER, LEHNFER =%
WFE-TFHFE BLUEBHR cERH LTI,

¥, FoAbicdcy, HRFEFCHBEPHEW  hBSLE®RA2E FEREI
HREBOBBERICERHL 7.

REgic, APRET LD, WPHHEESZ LA \RIESFHMFER FR
BFI¥H BHEZBHEIR, BARFELHRRZO EAE-UF, BLERANKE,
RERE (BLRE) ORKEFE, QIIEZIBLZRULHOFAZERICRBA LI 7.
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