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lLl弓コ JLm IR′＼NŜrn()TqSOヽ CIRCいrSrW )ヽH t川 S IFL-NL)AM_TtT､trlIEORl＼ヽ I… ･ll=(･̂710:～ys.V｡L17.T<O LINOVL=ゝtRFRヱtXIJI

0

5

0
1

一

ー
0

20 30 40 5020 25 30 35 40SeCFigJ . D)n;lllliesortheconlrOHcdpen(山-2I-rわilOT

theLorcntL )ゝIヽtem (a)PhihC･POrtmlL(tuOutllul(r2)ThoL唱hgcn
crillvilHdity乙川dsurrlcicncycundhionゝ J'urLhcCrrCClivc-nes… rtheabo

veiIIgorilhm isdimeLIL川 1Prove.lLaPPeilrSlhとIIStiLbi一Hzalion

intheabo､c metll(仙 isilehieveJlhroughilddil仰niLJdcgr弧orFreed

om "lLrOducedintothe～yくIem bylhL:rllterin山tlrCCdbacLloop･The
rllt亡rd(氾 nゝOICh州gemuchLht:proJLICtlOnO川1CSystemdy-namicsint

oLheorL即一之lHo､vdirnじn.donalslとtte叩乙ICe.butchangeonlytheLyap
unovcxponcntorLhcUFO.ASCOmParCd10LhcdclaycdreeLl-back

meLh仇 huggeゝttidbyPyragiIヽlil.wherelhCSyヽkm dimcnヽionincreases1(1infln

iLy.ilrlniLeillCreil＼CillゝyMemdtmensionLx:cur一here.i.e.,Lhcrin

iLCdimenゝioniLILT‖111er(asL:COnd-orderLmnゝrerrLmClionForasmglcnllCr)approximaLeSthedelrIyじ1cmLlnt(

h･･N川gaIT.ilnSrerruncLiolH

I～)upIOtqOmeLrcquency･1日.CoNCLUS10NTheilb

ovcillgorjLhm ofTcrゝ inanaLVL･rOnl-aParadi星m inwhichtheprobl

em orcontrolorehaotLL･ゝynenl､Cana)ヽObc､IC"ed.1ヽ lhalolbynchr(ml
′alionortwoh.lCLLOhock.mulLJiIHycour71eJ yゝhLt3m.orwhlChonern

ilyhc;IChiLOLicsy<telnWithnLLTIlerOUゝ embじdJcdUPO ◆.qllndLheothL･l'm 三

一ybeiLLJIorasimplernontincal.SystemWh｡sUnaLLIr;lLdynLHTlicsL＼PCriodJC･Thereis､copeTorrLLlure､IUdieゝ =1U､‖1ghi

gherorder仙 er､こtndnonhne･lrSy､Iem､ilHhL,reeJbこICLpath･Jn

con°)uゝlt札 a∩-eLhudor tヽilbilI/mgChilOtic yヽ､LcmS叩1-rOX卜matclyLOiLuPO･hy川-iIHcontLnuOuS-Li-1-叩 Crturhationヽ ､isprchCl-LeLl･ The一一1ainil

(lvantaきCOrthedhovemethodliesll-iLゝじこlヽy叩r)llCublHlyluいVidCViLnCt)

0 hyゝLe-11､･NoctImPleT(ealL:LIIrlLiollSこLrビim0ltednJltltheillgorithmc=lnbeHllrIlerneTILeduゝlngIo､vl0

rderLTlfllLerゝOrlIy.RI三FLミRI･NCESH E･OLl.C Gr加 増I-LlndjYt汀k で u

ntroHlngcIIJO､∴/一JnI一触 ･trLAII.lroL(U.rl.IJL)6日 9901ヱIC.W.Wua

ndL.0.ChuiL. ､̀̂ 一lnirledlranleWOrLrol＼y‖ChrLlnl′atlOnandc川1tJ'OloldynHnllCJI-sy～leln･<◆J

nI･J･BL/rt･CIlEL(,･V.VULl4･rto･L4,p()79.1()qJ.川 KIPyrag;ts.'■ConLLr)uOu､COn机)1ofchilO､by､

dlcontmLhn皇rCedhackrf'hい LJtt.A.ヽ t)1.]70.p.JユL.1り92_川 R Roy.T
･W.hIurphyJr･.T･D･N'ller.Z･GIIl†.unoEI良 HL"lt.'lDy･-1amlCilLconLrOh

IrachこLOLICuser:Expertmenlal､【abi/-;llLOnBragloballycoLJPl山 ､yu
LInl/IP/lyl.Rev.Lt･Ir‥〉OL.68_no.I).p.125り.LL)i)2.151G･Chcrland
X Dol一g."Onlet:abackco11Lr｡loreh:IOtIL.ぐ川-linu()uゝlime～yslelllS.

"IEEL;rrrtLllJCL打rJlrSl,.†J.-I.vrl.J().p-591.L993t6lC･PICeaTdi/-Onlamlnきehao､uゝ…きしrlmLL

･r<'IELIL/'ml.YCIrELLTl.!ll･.ヾJ /.､'01.J3,p.｣11.Ⅰ996m MIJ･0即IrZnleL.●TamlngChこIO､IPiLrtユ･Conlrtll:'lE

EF･'170m･('irrEIIIJS.V.t･I. /.vol.J日.p.700.19().iI辞】A.A.t

lこLnlmこ山 undl三A.Jonkheere..-TiLmlngじhこIO､:Anumem;illex-1にnmenlu～mgtr仙OrderLTlrLIL
t:rくrIE:FF:TrLIILl･CJrCLIITISryTJ I.vol.JI

p LII.n95CMOSCireuilsGeneratingJLr

bitraryCha的 byUsingPulsewidthModulationTecllmqueSlもka､hiMorlc,

SouLaSLlk=Ibilyuゝhi.MakotoN嶋alLL.alldALtSuShiLwatilAbstTO

CI-ThispuperdcbCribeSCMOScirCuilsgenemling i1rbiLriLr)I:lli)0日cs唱l-;lls
ITllビPrOl州 SCdciI･Cui15implenlC)Itdiserelc-(inlCCOntin･uou."tLllcLIynalllj

e.<byllltIi川SOrulIiLl叫 PrllCeSSl叩 Lllilli111t:domilin･ArhiLmry nl
IHHncilrtranSrOrnliltion rullCLioT15 Can tIC fミCnCrated byustngLhccoIlヽL,rSio

nrroITlimani1111g ､oILfJPIltlilPulゝel､iLHhl川dulalion(PIV入りsiRnLI);
rUrtllelransrormiltioTl,tinle-domainnonlineヱIrllJlLagCWaverorn鳩h;川tn
gthCSarnH huJJC ilSthei暮IVCrSerurtCtionI)ruledcsjredtriHISrOrmarion

rum:lion･LlrCused.Thecircuilsimul一;1neOuSlylIulpLJtSbf}Lhvoltit酢 iH11
1PIVM sit叩aJsrr'Il｡､川一gLhcdcsirt!ddyniu-1icL<･lrlllC110l-暮illtlitr VOI

Lagc ､.11､･er(汀mH rCXCnCralt!dbydiRitDLeircuiLSurtdD/Acon､'erlcrs ､
lithlo､トPaSSmlers. highncyihi)jLyandc叩LrouilbiIilyarcobtiJincd.Lu OreOVCr

.lhenon)ineardynarTlirヽcartbt:chim Rt!diT)rCllltjmcIcommon

vヽa､-erorm 押 -eLr:tlorscこ川 bc sharedbymllnJiJldepelldertlehiHJSgenCmtOrCi
l･CUilsILh iLuSCIkepr叩け･Stldc･ircuiLSnlL.inlyco帖istorcapacitors,S､

vitehcS,indCMOSloRicA;LIE_i.they 'けCSuilabluorscaledVLSHrllPl川 Ien
Lation.CM()ScircuitsgCJICralirlRnrbitriJrlYChaos ､fiLhupIoLhird

W dernonlinearitya▲-dl､10VarkLblcsllalCbc帥 des和一cdayldrabrici)Le

dusingaOJFLm ぐMOSproc･css･Chaosbusbcc･nsILe亡t邪rul11gencr:llcdbyusin穴 l川t.10洪l

qIIC,311dl1611日1m 叩 S.and;JI:･hitOti(.1teurOTllnOdcl.IlldL･}･7Tem l∫-ChilUS,CMOSit-1illt)iin1時rilledcircuib.nOnlinetLr

eir･cuitふnOnlil-CarruneLions.pul写e"idtll∩)OdulaLjol一･トーanu､
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