Title: Catalyst System and Process for Oefin Polynerization |Inventors:
Donna J. Crowt her, Peijun Jiang, George Rodriguez PRIORI TY CLAI M [0001]

Thi s applwoabiomeselBai ns priority to USSN 12/184, 713 fi | edTASgMs049580 2008
and EP 08163326.5, filed August 29, 2008. Field of the Invention [0002]
This invention relates to a new catal yst systemthat includes a transition
nmetal conpound and an activator, the activator conprising a

non- coordi nati ng anion and a cyclic cation. The invention also relates to
processes for poMethids foy CelfPhasing and NlabementiniRysamigt al yst syst ens.
The invention fudhgy AetRiteetli® Ana Ingplementation o€ eHeStanef rom
Background of the Invention [0003] O efin polynerization catalysts are of
great use in industry. Hence there }if§w%@htesr est in finding new catal yst
systens, including catalyst activators at increase the polynerization
actiyity of the cat alomathaa®d QulahdS¢NET Betterg DhoumidiGapdhiyner s havi ng
specific properties, such as high nelting point and hi gh nol ecul ar wei ght.
[0004] Catalysts for ol efin pol yBACKEROAINDre often based on metal | ocenes

as catalyst precursors, ich are a ti,,Xlgt ed e%‘%ﬂer m1lth t he gelﬁ of,.an
al umoxat®01bin FOOAT AP b iR S0 A ARYE, S GREESST YTt 1570 2 P%ﬁ}_.“p[OOOS]
EP- A-O 2774904 LSpaeuaf bPR fridcSibn dOGUMBRIE HabCdaeR1 Handel year iwigt iben
catal ysts conpri ang a bis-Cp netall ocene conpound that is activated by

react i omaniifabtuaatde whaul arbjtrarily placed onheradi, codnprindsir gelhisishnedir ivaani ng

Lol | BFeeRe g Erve el FaIe AR bRl R LR AL e RRRRND

only wegkhtes OBt d hai®l ah thgNheineandhédusy ead dunddidspélacad by a
nononer to be incorporated into the polyner chain. The activators disclosed

are i onppaid siesf tancashmotheunther etokipebrixalysioat 1O 8ikes &t PBFLtIBIERIYE as

the NCA. The .cati.ons di sc]ose ammn hducti
phosphoRPWfﬁ‘gﬁ%é‘flese.qu%P-gtAi-e%aZ'g?%2)}85815%%% égdht%g{en?hée@vgonj gg%{{ep a(shéC lgfe t he
act i vat ggangas. s, 3he ukdudien gorieanbibled faanmpooetpladet atbistrdysviilin sslantardn and
whi ch preferably does not coordinate to the netal catjon. There o({eéult i's
sugdest eell péthauleconesraifpreallytorssligterfass nighlems Qv ev a4 pangiyidard cells
coor di nati t | AL bfesdd 14iBn LBGes3Edc¥Re R IR iSStandaRPOGEs WO
91/ 02_01§}eq@§%ﬁt§g‘s’§ésjtﬂ?rhge}‘u%8|°§§r’éﬁe§§fg?%ﬁwé$lbﬁ%ghSMN, “Rartow mol ecul ar wei ght
di stri bghh cembitt\B) oqaby eh hypeaniee asiongt of chigt aikd.ocene/ acti vator system

hon- ar oRAIRE TBHBP LI GHFEBHS. i oBlal CLrBLBH: CrOBOY. MR R,
MS. Ei 31%{? ’chlgharéa amdt Rufin@Rodrcds cddodttflcientyutilFR@MParadarlyl @8en cdk7, 121
14-12129, report on the preparation of cationic polynerization catalysts

f r oa0 netaed dadimed ecaodipg tma sonstreinad layani arelsitacipes of activators, including
net hyl al unoxane (MAO) and NCA/cati gn ai rsy. It is suggested that, although
the main focus in activator choi ce—l&ﬁﬂé&-he NCA, the choice of the am ne
in the j.yator cati or y.a j ant 4 erhai 1, AnAES oL eitlnd
coordi niﬁ@jﬁn tHE& %lfoéil? liﬂg%éﬁege?g%@gﬁhg};ghff‘)h{l}sdlégctr%‘?egi S é‘isftéls cat'a gl gti cIp

acti Vit yncthdesaciegicdasekeardd. tithetibgis biagesd inoludesa dinatchir lefélndiwhyctalagout

reported in this article, which js that the g{lei%?c OIﬁ an §XO§§?O&JS am ne
base si deftiice ar Prcasopicarding ta pdirsnyigreligatepdhy CEP& (FEE2 80 METACRE t he
pol ywer i zat i,on. ALt Lvi, Ly ] o fired 00 BACRESLAR HsRalirafer 8
Levv?érebasg%g1 dtcglpc%&l%lrlgml?‘lﬂe%g%i f\e/iﬁﬁrfé(%% @?%‘dl n %ol yneriszeati on cgltogarlayst S.
Lewi s bas@mal gntial felnivastap axists Hetwednnhe dirsthed cetaakiyitteal igsates. idonumberpdlet el y.

However, the termnation is.reversibl p addi.tio .al.u ane. .The
syst em grdeagobged By “b@ﬁ'ﬂ)‘?gl‘églé’c al??ét]g"’fcllﬁcf’g et %8@?&%& lgdﬁ@% SEYINE g an

al unoxang.,, '%:IE' Dpfh@ e VEQ dungher dF el bhdks.tTie d%?@ria%:@mep}ﬁ@é taRed RWost base
conplex 1s i %cPl ve for olefin polynerization because the olefin is unable
t 0 conpetaunss ihthieHestai sscaslsailf levels lof agbeandtlapgtlicel te pe alignedtwidh tstfgst  The

Lew_ s bases used.are, anong ot.hers,..am.ne e r phosphi nes. [0009]
Desﬁﬁteaf‘ ée(@gﬁ|v?rgqa?g@§e(§}ﬁs%aglgli)xﬁedf\%léhlgrt © 1§enré1|é§é;dfceeg. above, several authors

and pat §060AnR'ah6@E &BodiReat) ati@hsERalialdeadsh ddfidmgodellaveranisnd difisent o t he
system conpri sing the nmetal |l ocene conpound, .the cation/ NCA activatar. and,
opt i onalckl},phase or quhlsat et OE 6pFOWHBIN asdesigngtededshpl & semigondualqr,clypy  and

E. A, Sangi noy, . N. ' : T ' . (o

Sci ence, ép?tlégé\&l c&'?(gg%‘ %piézlg? f(%ég%g%ﬁlg[ %glia(# S%Cg%gﬂ%@é@sﬁgteg%écélnﬁ es

t he use tpé sdmitahduwonerRRipC Thp phud Space is definadatsi aodistandehexaandingapeapendeoislyi si ng
tris(pentafl uorophenyl)borane and at | east one conpl exi ng conpound, such as
wat er, al cohol s, nercaptans, silanols, and oxines, for the polynerization
of olefins, in particular 1-hexene. Simlar catalyst systens are discl osed
in WO 2005/016980. [0011] WO 01/62764, WD 01/68718 and WO 2004/ 005360

o T T -, =



si m | ar ripfpepey. @i sclosed e.g. in U S 5,416,177 discussed above. It is

al so said that the substituents may forma ring wth each other, but no
speci fi c wRanmwss4er suggesti ons of such conpound are nRGE/USP@ID458CX her
references of interest include: Babal et al, "A Selective Synthesis of

Hydr oxybor at e Ani ons as Novel Anchors i‘or Zi rconocene Catal ysts", Dalton
Trans., 2008, 2866-70; US 2005/009688;“ EP 1 661 900; WD 00/59961; and

Laut erwasser et al., "Scandium_ Catalyzed |ntranol ecul ar Hydroam nati on.
Devel opheiiteen Buesessivhpseupentey ©f @atamsrickationthap hetveen Greglyroriual grrtes thapoos,
23, 2234228 LoidQP Lokial Roullio Shukih (e BEGEhASH AR ke LaicBRMARLTPY Oved
cat al yst systens I'ng gooél agtlwty or e polynerization of olefins, in
or der t ghaekditigdealspaeivdes apopstoesn furapigningesleftdwohdag ofiiaghbijeed dellngitipai nt |

hi gh nol ecul ar weights or tQ .increase conversion w thout .deterioratipg the
resul ti Mgt plaeyatdhe gh%ﬁ? SPREFL %é@‘. &N?%bgo‘f“ﬁlaﬁ’r@sﬂb? Sthic SFY plgReday ity e 1ﬁ@r eased
propyl e ' t ' LERSEHale DB Ghhjadt ceri ght .

[001%] ngﬁcgﬂzﬁgggéesggpga‘eé%?8%%%2@?@3?% ?ﬁglép&r]teozdeeﬁiﬁeianvent iaonmt:)d(})] pr(_gvitdce a

pr ocess based om loedtmny of theytswoevitthdrgraserdlativa tpthe efisbduodaryiod tiosupiast cdht i on

f ol efins, i .opyl er i | ti | Ve
o o e R S ahech S aBEFR IR ISR et P AR PTG, 2
system %Q%{ign #rSRoERPIR et b ARSI e shbjadideti fiom URARFrefPFARIINERLIss

pol ymerization conditions. [0017] "It is also an object of the present
i nvent i ¢e phaspsmee tea acyposslls legation of diedety boundast efnthe swbje sell wikipthecess

for  pol rizin .efjns, .especi al | r I 0Ges at.al yst
systBm AFRSEr TG BRkRRBAyE o uR RBYsE e, MbEl A EERC R R

| over i ngydahign, M@ Bpath@dén Yep&dmeRtl tbhexfinesdihéttnghapelof nies sutijbu scettadsedy on
commerci al polynerization processes nore efficient. Summary o trrlg?l nvention

y of
[0018] Teviaonsdlethe it viteiahgrdesrslagve b dieyelt b@g}l&ﬁ@hﬁ:@ﬁﬁﬂ%?‘rﬁjﬂa 8%i t i on

metal coppou and.. t.] r. 1 1vat j :
R rora R Gop St oBfids KB1Rigy b EeiBfiblak? e AR BoARC B BTG ) 1§
ni t r ogenefPhoydasdfahesubj&t celiheh &2haff és pyshitde drchiidnsgwithip shayphase space, and
het er oat ont cont ai ni ng. hydr.qcar by] gr s and tqgether for flLrst, .3- to
10- kb by defipmg-ad skt @ﬁ%&%gﬁeﬂ?%@éﬁchcgﬂ? %ﬁﬁ@@sﬁg}: ?‘%fail% 8hth®r i ng
menber s t one second, aromatic or

MOer s | (Y., pab cﬁ’%é % bgé?:t EEMRALS (A pRise kERS! d i
aliphatic ring 3? a |pL}1 tic and/or aromatic ring systemof two or nore
rings, \om05¢ilmasether ahbddmsnt, o mectsatisrtisclosad for plaging celjsswahin asdgsigepdt o

said first ring, and wherei.n at.om of . t.he first. .and/or at. e
second raffﬁ‘goé)? %?I?’W@ng%‘?re 1?'5?@/8%#}}??&“81[“8% gy Ogeﬁg?%g{?)%fl %ik%n;m g&%?w%e
Subst i t yiaeh i%}%@%ﬁ@éﬁ&}k Yo oMy PPRa P ElcSelbShithiHemt Sdeainartieated raiche
group consisting of a hydrogen atom halogen atom G to ClO alkyl, Cto
C1528r ylsemiconducRschap.yThel Wythal giptgs of ths tepsphaped ship yevelsang drangdstozhang @r ogen
atomor G tp CLO al kyl , .or.R3 i i 0 ! nnect s
to said r‘f‘t?(?"@fs '%iﬁlgreiﬁ%}lg?p't]g’es th\ogtagpé%@?&ésnag% ‘é)éaglﬁg%?g@g&ig E%ﬁ{i’%‘gﬁ%@st em
[0019] ThedRi@arBtardabrans iamcalduetor ehipt The tettddfialeessclides apopyrton farmg one
or nore olefins, conprising contacting under polynerizatjon conditiqgns one
or nor e deteshiningrarreares, cebl Bhase £o1 gachr Ib‘ﬁﬁﬂde‘f’f‘éfwx‘/%’cnhth& ’cgﬁf‘S‘igtar?y%’{ &’ﬁ
conprising.a transiti actd r : (1)
s et e ApBbE bbb e SR AR R Aoy SRS Lot
of ascorppya opérafion Myeafofrhyd assubedituteedyalhovef tha placedtell hating fhetrequifedr t he
pol ymeri zati on of one or nore ol efjns,  prgeferabl pyl ene i,vat or

P r as.act
of a tr&Adinteeh ek dhalchapbu glurgsoiiogqch thenv@nﬁ&‘?gf%‘ﬁ ﬁ%‘;rﬁ}‘?‘o?vétgpeh’ft es to
a pr Oceﬁﬁbs{tﬂﬁtecﬁ)ghﬁé}ﬁrdfzthélglagg@ Ol alTPN i@l @i ViSual GRIBE bB HHOEPPBAAEd Chig under
pol ymerization conditions one or nore olefin nononers with a catal yst
system devgly.i sing a transition nmetal conpound and an activator of the
follow ng formla .. [ RnAH] + erein I.Y] .Is.a : C Lnatin
ani on ( 6] In ong eﬁ}%{oflﬁ&é’ﬁ %%é%oﬁteaéﬁ%? \é\{g)%erﬂ?({l%hil% s C}Og g(g\toi 1(s%gir’%];a ;%ogeng

or BHOSRBAIdSdu@HRdciipi 18yduti bcddéd i0XYdigitalafdembt Thgr Ruficonduatoe chipehyowal or
different and are a }()) to C3 al kyl group, wherein the weight average

mol ecul ancludssghlog{oMipclofren ieclpding gefirst rpreeyel HevBKEdaYRHt featunee 4t Plaksds not

substanti al l.y decrease_ wth_i easi: i I :

eact | oncreiara Virob e THs BRIARACIES BN ALT HRILGEE o SSpt ey

pol yner gkl ah vahtie 18puanneds hleepladedvedesiorg twed spromdedsesl. grbei éf rational
Description of the Drawings [0023] Figure 1 shows wei ght average nol ecul ar
wei ght (g/nol) versus propyl ene conversion of the resulting polyner in a
propyl ene pol ynerization reaction conducted batchwi se at a tenperature of
120 OC with rac-dinet hyl silyl bi s(indenyl) hafniumdinmethyl and different
cation/ NCA activators, both according to the present invention as well as

o o, o p— F A/ /S AT o ~ I o o o .



haf ni ummgiinepdmlp tetraki s(pentafl uorophenyl ) borate and

t et raki s( hept af | uor onapht hyl ) borate and two di fferent counter-cations,

t ri met hylasiororvoesedsgaccordi ng to the present invention) &Qu/US2009/049580

di et hyl ani li ni um (conparative), see also Exanple 2. [0026] Figure 3a shows
the viscosity of the resulting polyner, neasured at 1900C versus reaction
tenperature (0C) in a propyl ene pol yma3ri zation reaction with

racdi met hyl si |l yl bi s( indenyl) zircaqgnium di nethyl, .

t et r aki SpH@hrelpenshiprripHe RyIWose e 8rirad isieendi Yirurledptes ol aFmicardusins,
trineth ' j ' i aad,

i rot hy o T e SERIEL P Bef QI3RE FREREIAKTRL ARy et Pach 07 (o
mel t i ng npeibsit of @0} iofefited acesdingitognppprppeatewde oifis medet b pelt pimses. dthar e

(00 in a prqpylene _polynerization reaction w

t th .
r ac- di mePHYPELE YRR jof 61? g)qr)o £l phases ﬁf“bﬁeﬁﬁyﬁk}‘i t,"eatures in the first and second
tetraki %fngele&% b¥Qr bEvd JdPofoaicEalndd i G rrer St sceOMD YRl late@ns,
trimet hyl anmoni um (faccording to the present invention) and
di nmet hylpasitibned withiq tlongsieraplesad cellsee al so Exanpl e 3. [0028] In Figures 2a,

2b, 3a, b "Me3" is trimethyl . Definitions.[0029] For th r of

i s bR dondombapiiepk By s 3P4 MR RAI TR B soppuRy ppRs6e

Comoneekﬁa%?h Alediln@KRN diseeddIeThe ReViiBRiry haclagés \we phatialyy st .ceh Gabalsyst
e

system of t present invention therefore conprises at |east a transition
netal cenpewnddipalte diffesersrmhesestad angive pelhd e @i vapagel]) pgludespyt leash pag glaip

A (0 Sk el v . ol o ot
P S Ch SsbimV GRR 1B SELR, e bt R iflee IFRMAGAL TR AAEE .
to as ai¢ gemeatyl ¥ sdt of agdlichequalle Spadetingeudl dines cxeterdiag heroskethieicellayont.

meani ng _and are used interchangeably). The ac_%j vator activates t

. e
t r ansi t iEsah gffeaent phagsRirtle ghygn @6%%3%@6{1 pyiadiffereptsnaging Bey e S?Pf‘éﬁftﬁeve
form Far i : . tral metal |l ocene conpound
into i tga&g?ﬁgﬁéﬁa %%&?%Y%g{%&?ﬁgﬁ%g@g%ﬁ%él |y active species. Wen the
t er m " c30@08y Vthayspend andadisathgtoofiths ¢nvengom wikhbatorst mect apmatant fipai thebef or e
activation, it refers to the unactivated catal yst (i.e., the prgcatalyst)
£ 0gB her o inE AP BIEH, SPBPUOWIRRT H SORERTORS "Deler QLR BE G ines

cat al yst; 1?3%3 H Ok PR E 1E5heAfbdettnv&ttionit refers to the activated
cat al ysﬁ{lan h];{%eycﬁgr ge)-( baIIS anceﬁﬁg eani on derived fromthe activator or other

char ge- bal anci ng noi et \BRIEEDEZSCRAPTIGN OFYEHE YAWENGSner at ed only shortly
before or while it is being contacted with the reactants (in the case of a
pol yneri zat i digureddtis en ilsératiom shrsyisg 2 semisapdyctorcchimesited to meludsingeisi al | y

o ered 30, KBRSV S FRALRRY EelrSamRUR, (o 0., the neutra

netallo e scien icand comercral literature the term
"capgl yst" | FigeeEIB MR SnUBREritr seving plidemenonf aeils vattad 16giceblpclyeint r al
and stable) netallocene, which still has to pbe converted to its respective

char ged agesraiics Woiueie anpodeneit ohtherPresst BUeSIEr s to produce pol ymer. The
cat al yst syst Wi | E . : ORPPST tHeOhiP mariak adof rom
the transiti gﬁ r?eg?é} %g%%né%ﬂgtlérg%‘ﬁggg@% ?@gétjgirocgt hus§{ EeHseu(IE}}tnE;)r]?gpl?l%qar?

act i vat edpativimiat geadsalefintd theraven ireaccardaoee withl oael dinbpdineint orasents
originating fromthe activator, such as a free Lews base), or in the form
of a "kilB¥eDEght ai ni ng, separately, the transition nmetal conmpound and the
acthyator to }*?%re oEPisNAA IMIEREN RhoRREARE exBHSibry Ikic b1HERY inddoRfuneast &iith,
separately or conbined wth either the transition nmetal conpound or_ the

act i vat ahe gate bhotchand ¥ tevdrditud @ron evitieh alsdndexed te drevaigin ghtellgwerslsd i n
pol yneri zation . reactipns,. such,as scavenaqi co tc. . Fl ly, the
conponer?PE’e{)f’Pfhﬁ O%‘éi’&%s‘{‘ agsRtdtioe Wi ofig; Pﬂ’gfi lr%%%grg}%iﬁr%e(ﬁﬁm}%?% ly, be
supported on Beselid i$ VAP btratRUCiho’Sn@hhETCHa pliceichi 6A.FifiRO3IM, Witlseavenger
is a conpound that is typically added to facilitate pol ymerization by
scavengiapgrapriperdetlj asiapipaibsignted fan eachosi basecher Wesavisakeelhwhaingrar gt al yst
and .deacti.vate i, V, . I : i hey
oo EoLphesy ST y BB o A fR0AGA AT BhL VRS men e e
conj unctgr@Rnintént@n; activator in order to forman active catal yst.[0031]
For the purposes of this invention, it is understood that whenever a
polymer is referred to as "conprising” an olefin or other nononer, the
olefin present in the polyner is the polynerized formof the olefin or

ot her nmononer, respectively. Mvrefers to the weight average nol ecul ar

wei ght, Mi to the nunber average nol ecul ar weight and Mz to the Z-average
nol ecul ar weight. Al nolecular weights are g/nol unless otherw se noted. A
"reactor” as referred to herein is understood to be any container(s) in

whi ch a chem cal reaction occurs. As used herein, Me is nethyl, Et is

" o a ™~ o M



n-octyl pEsepsiyp. cyclooctyl, nonyl, n-nonyl, isononyl, decyl, n-decyl,

i so-decyl and the like. The sanme definition applies for the alkyl in an

al koxy suwetntumsd4s [ 0036] The term"aryl" is used herePOTiuS2009/0¢958¢ 0 an
aromati c substituent, which may be a single aromatic ring or nmultiple
aromatic rings, which are fused toget 43 covalently linked, or linked to a
common group such as a nethylene or ethylene noiety. The connnn I i nki ng
group may al so be a carbonyl as in benzophenone or oxygen as i

di phenyl et he Figimise3 ar3bhatei luﬁtrqﬁ@pg)shwmgrfeff@r@ét pHkplases H%mayyfrmtffpnar enyl ,
| ndenyl oD RRER) the lRRC BIOR Rk Ol i eﬁc‘dg%ancex tx'one%a@@@p&eeﬂene

anong o erw’se herern e term
speci fi gads&;rytmmhuﬁtes those haV| ng from5 to 30, preferably from5 to 25
nor e preferablyfromSto nor.e pr fromb5 tq 15 carbon

ferably
at oms aI t er FEUEIsy3 tﬂ’eararlyvswyn%w%g fltf?ei@tccéhﬂ@ﬁseatlﬁﬁéhlm Vll%&lag%?é 5 or
ﬁ@d withH f]'o%& qe LY Llctuélg)f Qﬁgﬁmﬁ withYdacRDiidSHh HesRiahledithn
Whl c one nor e hy rogen atons ny car on are, independently of each
ot her, bﬁ@émbmﬂniayt afitbe presemievegiayps such as al kyl, substituted al kyl,

cycloalkyl, ubstltutedccloal ccolk ubst. t ut .

het er ocycl oa%k%}‘lre 4h‘éI36‘g’é1H trafy %aﬁl%gﬁ L??:% HL%EO%%//(H’ Oé%y fs}glg}ﬁ’f‘?oggh}v%

al Koxy- ex@hMhiQX¥ate R¥ENGnd NI EVeIaDﬂ'oQtOTsllfb atagpated fandadingal Unakrd isyclic
hydr ocarbons whi'ch are fused to the ar omatl c ring(s), linked coval ently or
| i nked wecoadanoawith age eoypodimadnt abtha praseityinegnéionr et hyl ene noiety. The
09 O OBy 5 3 AP RR g PR 1 DO PEre ek SRR el One:

The*term "ar S contal nin

het er oal,p AHTferihY @RIl Phadd tolAGHIB plRANMGRIOf RIIOSMMAT 215 2Rk ca Wl s‘emlcoﬂtioabr BIhpl ng
exanpl es of such hetero-atom containing aromatic_gr oups are furanyl,

t hi ophedgfinedpacprding/lo, a gyranar Tay iafshifacirey in agsprdenes With Bererehadinaeyiof
pyrazin |, pyridazinyl, chinazolinyl, indolyl, carbazolyl,
oxazol y?{hdgrg%égzgk%t%and the |ike. [0037] The term "ring system' refers to
any system oFigeabiinai ilmﬁtrﬂfonadhbwh%tai flowcidhiosf camethad ifer placigs céllsarittane f used

to each other via shared ri ng er atons, that _ are.coval entle/ linked to
Pyl ©

eachS ot ReRIopr of paemagEdpetak & ned A5GASIY £hRi HagHo dF2Y ATHeERrG AN

al kyl eng c%) A‘h@e thaong%hﬁ)rﬁl Q&ﬁl@{i‘)}%bﬁk’lﬂ%rﬁl‘bﬂljp such as carbonyl. One or
nor e of AT phat1 ¢ candf or ar omati ¢ rings of the ring systemmy al so

contai n one @ﬂgumﬁelsl“emt glusaatomsshoswiag aa$xampkeogtédn,ffemnyg>éasmgshms@hm§ or

| f ft t dl t
be. subsirEReRiFehyvahe! Bharany Geeti et ac By b AR s SHRRGE. ™

cycl oal '@M{h,ﬁ%ﬂhﬂ&%fﬂﬁé%&%ﬂ%bemﬁﬁt gipcycl oal kyl, substituted
het erocycl oal kyl, hal ogen, "al kylhalogen such as hydroxyl phosphi no-,

al kefly-, arylFiguye 8 ahowoan etample ofvitealhlinest defiedgwihia thesdmante ewrayycl i c
hydr ocar b For romati c_or hat i ring system the
above- praEf\??i‘ta(éHredg‘chﬁ?rtdﬁ%?’?s Bypne ea}:‘gcfdlggl%ao f(i%ﬁ[ trg%%t ﬁlféfs}agrﬂogll ng the nunmber of
carbon atons apply as well. @ETgiﬁyg@@mpTﬁjﬁ context of the present
invention contains at |east twWo rfngs. A ring carbon atonf is a carbon

at om t hqoo09$ Tpané felioweing yddsériptionn gusierous tspeafic Bletdili e def iforilt imwrda toenzyl
group has six ring carbon atons and ara rrethgﬁ(seﬁé{r %e al so h S Si X r|ng

car bon aronde a fooaggh uxlsrsiadmpe: %frﬁ“hB eSeY IaY £ GPPEPYr ?‘?Se‘feﬁ’e gr oup

) Qliffhesbrhd &Mt SrRh&OUP
COI’ISI st |Oﬁ€§%? cﬁﬂ]&?%g%r?% ﬂ?@l , ts{d%gl%t%ﬁ?%gg@?&wcegycl | oal kyl, substituted
cycl oal Isyéc;lﬁm&étemg)dly otlmahﬂsydn;:ess et knowneuotass epﬂegr@iSdaiIVRylbt b@lﬂydescrlbed

substitut het er oar tituted het foar, al koxy, aryl oxy,
silyl ah’%lg?:t@iﬁ%/?fgﬁ Hfdo PW&%E%?“H@@’P%? Hﬁ%%gﬁnﬁ?rﬁo/r? [0039] This invention
rel ates (@ o eVeuratial ¥ USRI KRR S béficanducathig Prhipef ab1 gemmaund and

an actlvat or of formula (1). In another aspect, the present invention also
rel at es indude qjhogméﬂscli)103pm mﬁamm\yltbﬁ@e enbedimeniidhe Arcaari dmnEonditgg a

t t f
For Al a e SRR B R R enRenlelr S T b 40 TR DE AN B ARRELTY e

present deAN&Nbh @@.ﬂﬂﬁﬂ sub&fhtd Bf theehpol yImext ezalbsﬁﬁtenem esmsidfortdeeicpy esthnt
invention are described in nore detail herein bel ow Act%]ilators .and

Act i vat idefifusign Fesdensr e oamed-y iy swbsppisnh deyefsponigicompret (Reipldizatabn iRt &
conpounds,a1,e g‘l?& El\é@ttn%gl 35 BontleBled td R GBI dSRES Yo BEHHVLdestRY 'u‘i’c@gﬁted
transition rre 4 h aving a vacant coordination site to which

nonomer W | | COOI’dI nate and then be inserted into the grow ng pol yner
chain. In the process for polynerizing olefins according to the present
invention, an activator of the follow ng general formulae (1) or (2) is
used to activate the transition net aI corrpound For rruI a (1) |s: [ RLRZR3AH] +




[0041] Thg Lopegant invention thus specifically relates to the new catal yst
systemitself, conprising a transition netal conpound and an activator of

t he for mawe 20myoo8438wWn above, to the use of an acti vat or pofi/usadod/ofwsoul a (1)
for activating a transition netal conmpound in a catal yst systemfor

pol ymeri zing olefins, and to a process,for polynerizing olefins the process
conprising contacting under polyneri zastl on conditions one or nore ol efins
with a catal yst system corrprl sing . a transitjon netal %grrpound and an

act i vat ercwf dgvigenidilse, patfernedeonmctivrelaysrs eeninsylagd diony AthsT sepdugiivg Bxett o a
process b&(a 1 R e h?fsnghé)étﬁjchﬂﬁ eGP ru? %eﬁﬁ@ﬁ(e'c@ffﬁ@ot?fé@fo%‘éttkaﬁ‘@lst&ﬁ‘der
pol ymer | a i On conditions one or nore olefins with a catal yst system
conpri sidegcs, tneailisiation Nineg tibrcommptyed. withinanaclakvehattbe clop lﬂd)ram,ucﬂfaﬁn(ecz) as

shown above. In this process, the V, ecul ar Oqgﬁ f. t he
pol ymer ¢COrHiBg 19 ASP laﬁ?‘fthAflﬁjfé‘ngL)‘gﬂ?f 53‘6 jll‘%'lougglﬁ\?eglg‘?nolﬁmgt f‘g
reaci OWOi We&aste ﬁl%ntehqgéflhargpgtrﬂaﬂ i oé?taatrbéénwl%fet calh liﬁhmﬂﬂeﬁ@s ﬁs’}sbmﬁt@@ ( 2)

as wel | e an on part ereof is an NCA, wi'll be further
illustr atlémda gwlsm\tmgmmynsuumbi\/fmtm@nslamut @eﬁas @néllramltm@b‘wdissrf lteseltip HOt ei n

are suitable to be use e es of th |on are
t hus mé"d&‘ﬁb?ﬂ@&‘ﬁ’éﬁl HOHI ?(/&F&?‘ép ?ﬁﬁ'ﬁ%" Pﬁf %teﬁg?)%ﬂ]]‘er e cata |1§%}9
conmponent;: pdfetrbierodstd deat or of formulae (1) or (2) above is usually a
protonated Lewi s base capable of protonating a noiety, such as an al kyl or

aryl, f @1 e cell.ans mﬁ?@ncmh@nem CRPFESAREE. arTHbstractinn rPf? tllegis uggtion, r?élét ral
dondb eq cRiegede 1@ P MRBRET MM R E PP iR AL 168 ncho! R ON

don npone & Ach

substi t YRAld We h®ritb@D iﬂhettl DRivent Ricc Ampaom dhn ebet r@resbmtied) rbymetudtiple agllon
results, which is the catalytically active speci 0045] In the

pol ymer |vzmti<mﬁ phosesthesrll fgaemssaay b Fm@ﬁﬁ?%edaayé Y19 $t4y Pgormance,

above- de t gy CRLiB CmERIpRONENt has
t he for r?gﬁ I—/}wﬁ(\%\}bé@eﬁ n: Qﬁs itr eﬁéeg%ﬁgosp {)r us gr oxyggﬁ& nis 3
if Alis vﬁhﬁt[cﬁ@éﬂir argiynopglofutistioraney rbei chffﬁrenflatéd by poxseg enpsuamdionhsigogdloups R

dent | di ff t d t.o.C3 alk th
e AR afiminey RITPROLSHRS Shito M GroetaReRvien sOeiHE o B Ry M
phosphor Hﬁan%ém@?ﬁy%ﬂnglﬁ%ﬁmetcl Nt %H@ul@rﬁﬁ(ﬁ'b@%d%fEM' R teadt c&@rdwérﬁ)t{ORnAFﬂ +,

Ais mtrogen or hus n is 3, and the groups R are
i dent i cahcluddsitiee kayelitenf@bhq/pelhlm @cmlevah‘afatmp g/ﬁ'dmptéle Rssgeiated] Verticaberlp@a) | y

hyl, ethyl bi
BT N L e e

tri(i SO-deé&%Ylbhqmﬂé&myeﬁts PhaaPheni iMach retd- @ ORYEHiAEXEMNG fFom the
- phosphoni u Trimethyl ammoniumis particularly preferred. If [RNAH + is an

ox 0aDumscbstptulade] (ug thifpugh b@alﬁlgu@) intgreonngclewdler abl y t he oxoni um deri vative

of di nmet t her ieth t r Iy i In
anot her [ngll r‘ﬁ?ﬁtem%gﬁ %‘[tlt\ﬁla? i b#o%l%g\%ggée&%#cta@gp 1?(['(]) %n% Iﬁ@fof é&%ﬁ%ﬂd in
t he pol ¥aRbLZ &igiOfurRtion €8 Jowé withén piccRgitt blook €08 Bor, exquale,aaqnslrdex:thabmponent

of which has the fornmula [ RLR2R3 +,. wherein, A it horus
RL and mnéneeoh«;ﬂﬂlﬁéear%wv[agkabkségrw "ﬁ‘é‘%lérﬂ%f‘alf’%‘t‘hbé‘bci& 3n B% G Bg?fn(f y

groups 21% 32984 REL e FRh™ 8 rgtio 1§fuﬁcﬂo&%%@i&§5ﬁglaﬁ9&ﬁ6m%htc tHe lﬂgch' th
A, wher h any nunber, prefera )/g hree, four or five, nore preferably
t wo250f HaslikarEninay |blgieﬁﬁefbby $alazraxylem:tpntﬁ cmﬂaIA l wighimenverlsl (éf the lpgadlockne

second, aromatjc or aI [ phatlc ri n and/ or ar, C [lg system
of two dO3nBs sheWhda, I&H‘férgl”nnsgil eéffmfl’ %?1‘@“?8%3 %V‘f‘?ﬁ%b‘ r?erlllﬁg%system

I's fuseq, 10,38 fhd 1EfkotioRGacr8itda WRRHSLR @eﬂly vat,oemiceliie-cEilr Bbwand/ te at
| east one second ring or“ring systemis a carbon atomor a het er oat om and
may i ndepéhdefitheycdis asun@sunedtvedwtavy ovithime givanerosuissaspantiely sheswmectre® fr om

tplhgf glr’ g&%y%&%@{l C}L g}égl‘icmfmg &rlp 10%1%}1(01;6‘3 t(.t)] % Lg?taé)ﬁgla@gc%ntﬂ?/ 8?89%@)?:6&% Cto
C5 3@r yl(ﬁlc@bﬂ of @d?ﬂ1sf€n¥ Reikhtd Aok H sy em&fdﬂmﬁ&s | the Aeighdsfogtn malyoarofrod t 0
C o al kyl or a to ClO al kyl ene group that connects to said first ring

and/ or srawdoerWI?J@ééIf“Sémbﬁwwl ng or ring system Since RL and R2 may al so
be heter e, nitr ar byl
ar oups.  IDRE1a o7 e R BHSRERENS o O BENAR T 00 AL Bt PRy

| east onghise gt fdahgedbrer ddffglesmlgrm m%ulampawdnvmud gatenfr ecgdalispreadal
heteroatons (in addition to A), such as nitrogen and/or oxygen. N trogen is
a preferred additional heteroatomthat may be contai ned once or several
times in said first ring and/or said at | east one second ring or ring
system Any additional heteroatom preferably nitrogen, nmay preferably be
substltut ed |ndependently by a hydrogen atom or C to C5 alkyl. [0048] One

Y R T



to C al kjegpogrpup, nore preferably a G to C3 al kyl ene group and nore
preferably a -(CH2)3-, -(CH2)2 or -CH2- group that connects to the first
ring contwionorgodls R2 and A and/ or the at |east secondPCTrus2@9/os9s8¢g system
fused to the first ring. Thus, [RIRZR3AH] + can also forma tricyclic
structure, for exanple but not Ilimted to the follow ng ones (which may be
further substituted in one or nore positions by any substituents nentioned
above and may contain unsaturations, but are preferably not aromatic): H+
H+ | f addtuel Ad) innepwpbeit ofisvaly ef prelbdm, inrm nuebariof devels ofga sgvaiconductos at

| east ong. .S n I rhi S : S ]

nont i m FRg eStnn PP AR, The TN ST e SEHE U Ssdk o Rabitfy pBlgeE bRl

mor e subftdat lieed sxtasding ntioen edgiatioVeehivd angyerc olip adiren. UFratquahtpang, abut are
preferably not aronmtic) may be uysed as the catign: [0050] In t her
preferr é‘%fa@i?ﬁiya?‘ﬂ?_é%ﬁcqlﬁ‘éy PFW@_C? 853&?}“ B’W‘F@gﬁm@ Ogﬁlf ‘ﬂLtf%l $I]ﬁt§’ebs &3‘8’55 ¥ east
one ot hef, ﬁhhﬁ%ﬁﬂgﬁ»&@% P OB, Fidide OA bR (RY ReRMIoEIOT 08 XRIRIGhe &mPMt [‘ﬁ

case that Rl forma'5- or 6-nenbered aliphatic first ring
t he het éfbahavingaivngsqpacsgphartual gratesi defigeh tareowsr, morascérdagee Gvitheber ed

aromatic rings or.ring syste be fused,to said first ri vi a adj acent
carbon SPBRATS! pibe prselt PRGN YR rpestfic Puy B ratin i B Ve e

[ RLRZR3fddlicrblosk Nosresinb Rifer1eldl @i flcUdRip NOEtAM | apbier Vidiull gvite is defined over

N- net hyl di hydr oi ndol i ni um or N-net hyl di hydroi soi ndol i nium [0052] In

anot her therlegieblasl 183Houthaserond heercamneshlevel (Mo leuglho{ thy chip Iddpi ct ed as one
of e l,ow ng. four.faormil ae ich e .pas upon. for. nd. are
i ncﬁ@demgﬁé PR /il %dlfnf?{’rsﬂjse \r“étgj é\ﬂr%r %tg Q?(’)a %g%efeg?l) lgﬁlgirl{é%firqylggéé&%an?@ﬂ& 1 or
2, Y iSpépeddiciar 6, thd virfual @rat®6f 30 adjagenel@chlioy eBample, b théy erbbadivientsal, 2,
3, 4, 5 6, or 7 (preferably 0, 1, 2 or 31>g’ zis 'l 2, 3, 4,5 6, or 7
(prefer ggﬂ&al gratey forzh@) ﬁrg)lptem@gnw)}q&el_- (Igl,l Yelb ,(noé ,shq\;,vnhgtgr}dsdp aj @yrection
(prefer +y+7=3 : i - ;

(prefer ggr{pémﬁ’c\ﬁ%%ﬁ?)t?oﬁérthg)g,% eAl%illg1 %lldt &o%leer\{ glo}’l%tr‘)]ﬁggr F?Eeg'r Elﬁso “%8? éf1 te?féO%F(%/ b

ni t r ogeappre@ated, thahindsopgeembddinments, Ge vioudCigoatalokyl givdd lesclam@y bt ori€ited al kyl |
wher e any of the ) groijeﬁ)s may . be subst |t uted, ig\(/jegpendently, by one or

( CHx
mor é? suBBisTPgmshdicwlar gt e foihe el BBtR° acentlgvedf a hal ogen atom G
to Go adi%| in &nd GnbdBmhty Each@iﬁﬁ’al%e AithlPY s 1@RE FhOctig s Alikaapyl - In
anot her "enbodi nent, at |east one of the (CHx) groups is replaced by a
het er oatworiginradfassiagit gooridinategrysteml. Thearefareftbe reatdmatsoybternenableh eontial g§

oD el o Calorh A BT U PRSI S B AL Thiah SR i e P
(CHX) V, CLIdp1¥, inaRd ek &P drfbdi@hed! SIS 2 AMatie of IR datdRvelomidaymilgg] ( CHx) m

may or nmay not be aromatic. [00'53(}% The cationic conponent of the activator,
whe?0 corntrbuet grdtasiis ndeked torameigin ¢hOhef akcowdimgtasydtemniwheraidis arigin ¢0s0)pp ot on

and t hug_becone neytyal Lewts b nqr nd...Then W S
bases o Olcﬁﬁe‘éaattiangwerr'g%{f réle’g\éti?%enf% Ccé%ﬁg%taggin%ﬁm $hl§nﬁn[ ﬁ?ﬁ%ﬁ?+
descri bagddaoed tabtecori@e(ClONat the (Covidinadd systche et Bé Mcyited it heYocadsn shi | | be

di spl aced by the olefin nononmer) to the transition netal. Wthout w shing
to be b8wrdimy0t.mng ismebrsauied t¢ bedeqatedd patsular peyiicel »degiekiockiRongl'y
coor di naf.i -C i i | S AN r to
achi eve THE B R O R QY Phq BNSIATEGRC BETORE AR EDE Le
abl 25 t oslhaildbe andagopd thamardeximg alf ef virtsalvdrath téia glivemadpatisltlocatida triaaint yhat
(productivity), and/or erein at a given reaction t erature the of
e pol il 4 dRinsased Rk e HaraBrHa TR ROET TEBHYaRE Lbish SRl r
wher ei nid.he, 4 esul ting pol ymers have high Mv and/or high nelting points as
described in nore detail below [0054] The effect that the Mv of the
pol ymer [G0d6h&te spasiaé agl eisonshipbetwernmartuelogretes ¢ garieus lavels véther dag camhe
tenperature .is illustrated in Figure 1. Wth t catal yst .syste
conpr hiped e mseriniherkPoiofholg BRYeLy 26 SELBLR ST e o
(2)30 t heoriln@RE d¥Hendy (V.61 PAIS1IENGN AFBEH EBAITEREcHt B¢tossSthp @BipY iitRiaDpratts chiedst
even, whereas with conparative catal yst systens CO[‘{EI‘I Si ng an actjvator

I

that i sdefbreddysoetensd npambei pyuall that(thy Vighal grptes aligmvit cechthertat e @agicelse of Mw

versus ¢o i i s : t hat w t
inventigﬁﬁégﬁg‘%%8¥§$§$§§éﬁgﬂb¥%&ﬁﬁﬁ%v%?%lg%&%§§?z%?é?%%% f%aﬁﬁﬁﬁﬁﬁg@(l),

i n cat athestmscebeirtecoRm, 2irago af theavainial gratapitailes conipodeftheddydastsriabed
herei n pol yol efns, preferably polypropyl ene, with higher Mv and at the sane
time higher nelting point are obtained than with conparative catal yst
systens contai ning conventional activators, is illustrated in Figures 2a
and 2b as well as in Figures 3a and 3b. [0056] Finally, an activator in the
processes of the present invention nmay al so be a conbination of at |east
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mononer ggpAE¢Aegs . the anion will not transfer an anionic substituent or
fragnment to the cation of the transition netal conpound as to cause it to
form a newOralo/qsansi ti on metal conpound and a neutral pgTASee9O89580 om t he
ani on. Thus, suitable NCAs are those which are not degraded to neutrality
when the initially fornmed conpl ex dec oses. Two cl asses of conpatible
NCAs useful herein have been disclosed e.g. in EP-A-O 277 003 and EP-A-0277
004. They i ncl ude: % ani oni ¢ coordi nation conpl exes conprising a plurality
of i popwmb¢re sycadhaidhs tveovisiiahgtpips abet o aardenlarsratinl faapenci Ry eaa@@m ral
char ge- F s%&v@lt z&rthg@%ﬁ“ %lglo %g be?\{)genzt%e ENT% QL1 9@@5&%\%@

plurali oron a ons S as carbor anes, I'acar anes an oranes.
[ 0058] yh@esa@ldefin@mw@ e teve¥o-gate Ilextééslrtulabgmtd"lpmmtlbmé 4§ r’thmls,athE Mlm] d

wher ei n is an integer from1l to 3; is an integer fr

oo s el uhgie 166 gutish graiwlg%w R g Blherat ey dhirt b Srityl
EIe r e ride,
br + (poq 2P TERBLY GAPrn M T AGH (Rules, hidakooliaRbhY dred
hydr ocarrblyaked &ulas¢qmm01edpttwﬂrlowmbyhnd havo deer twyib, ofsthsyt Vittuelegratvapideis byl |,

d h bstitut ed- hydr b 20 b
o witdrey Hrepoa s bt e Prayd ArclisRal BEL At R IE o o bl e
(but MOF R 1HNRLUANE sHoWRYn Qﬁarﬁ% 1B ivelauaC AREASIIAE0 TF aeifed Witighaha@binamieach Q
is a fluorinated hydrocarbyl having 1 to 20 carbon atons, nore pref erably

eac h Q ksay afdhitostinrea e deenrgdncg rvaitlp on@ﬁmbﬁ@m@np oéflke amsgntdarention; ¥ irgpal

Compbunitot iSO el Baory tTRSE if pgpHik Ry g Bt BRI p Gy

pr ef er alpleYeteR(R4) dual t¥id Bpdfiddebineh 807.aFyt ilQsatpved huposesh Sbirplenetaay v
group, of which the one or nore substituents are identical

f t d
are sel duftustbrf regians HE3gansupOT erfs Py Sigurg By It should be &nﬂ%ﬂ“@ag ﬁl‘ﬁf %en o
hal O.gen?ﬁ?u%m%r %gropg%ﬁb Qﬁ{i 235 @(4 aéfyrledQEQaucB%SBﬁ §lRi %@Qﬁ% amRl1ewe1 OA1sh,Yl for
use in invention are
tetr aphelmdl@afeam&ietmckﬂﬁws (the i fifsiaro re:gndmn&%) bod 808, art girodked by2w8y of

,4,6-tetrafl uorophenyl )borate, tetrakis- er&]uorona hth | ) oratedkglso
ref &fr eéX%f@P15§“ﬂéPr1&1<W§( HEpfessnt li’HVdH%%’ﬂ‘i‘y giffustom reglon size,"shape, and/or
tetraki l’%l \E AU P RNVEL ©1ati®0 € the dynamic array architecture.

t et r aki %@gﬁgﬁwa??gf uorénethy a'leny )goyg%e Pa?tlcularly preferred [YVY]
are tet (@KXi8} (Wenheahd dwmh@my)abdn‘actgr@mdfeature layout channel is defined about a

t et raki s( hept af | uor onapht h orate. f.erab an un d aryl
gr oup 0BIVEN S %f‘ﬁtg%ag ?ﬁ( r@r hpeen 0‘1‘"t il f‘#’]é he %‘? Enore su@‘%‘.& ;ﬁ?znts

are | de@&éuﬁﬁ% Perauﬁlé fl%%"u?@ﬁarﬁq@ﬁ SR 15QM@EE@OEEQ%&R&I‘@E@labomoﬂﬁ;uﬁtlllmag of G
to GO0 alk hal ogen at om preferablg f.luarjne

hal agenaﬂbﬂ tﬁrougb N, abmeptwehm bghandebr @adersoed ghajrsach vigpalgittabaac to C

5 al kyl ar 0 nat i 4 is
pref er aBP%edﬁgP?P%g t‘?fgq ng%q%o ;ggtre lletralétlb?lrles% F Br?idu%f]%gwqﬁyf’ fgb

hept af | ypr,oseRmibBY llayeit E@I’CH elgr olajaplenyla cdlDB&daty) tanyoresspoutiing fitature

di scl osed herein, preferably the NCA is not a hydroxyborate anjon

parti cullfﬁrIOMyChﬂ@ﬂel[qs(@éF§§ @K@)r}' werg pogal KRG owside e piegerbed Yqyopt snzee st ed

her ei n e f

ot vat SRR SRR, BB ARLAATSMLAL, SUSEE LR AT 0TS unidStood

conbp natihpneach ﬁae&erlaﬁﬂxtmpmiemt defInéfl andxionéfdomgdnceontpponiengts of its

[ RLR2ZR3AH] + or [RnAH] + are considered to be disclosed and suitable in the
processé@”@ﬁoﬂﬁégﬁﬁg?éHPe|nventlon Preferred Activators [0062] Preferred
act i vat 36@19?“1? %Ré BU Ahéldhow? 4 BEmEA G HShnpRY$ 1806t Rlatfr&es-83X éfidedvignt i on
and use A pol ymeri zati on processes of the present invention are those
wher ei n aécdrdami twitlgahe fRIumndy®Et chagetlhiO0lark tbrou@o@@)lﬁ I gpesponding ta bei ng
3, 4, 5,

w th Re virdieh e A ey R BrespeSlibats PUp g et 318y bl b il e

or APre feMigs 'aﬁéé@ﬁfeﬁ \ﬁftl@‘ a' Seat lfl@t@hl Bific Shef de€ihed tvidund t}&rﬁaﬁﬁd &leﬁCbhfaﬁmh t he
group consi sting of a hal ogen atom _hal ogenated aryl,

r and
hal oal k;alsmyltedg\mlmﬁ@ v@wd lwﬁe@pa@ﬂgﬁwmcqnéacalwpwar% Fhaee [Py fegpEssp,
nore pr Y

pent af | 385 cﬁ fe m%q d&%fg%ﬁgdt%{%dsf&g@%g}t@gﬁro ip Sﬁg{’éﬁ Pref erably,

t hese actlvators are conblned with transition netal conpound (such as a
nmetal |l ocene) to formthe catal yst systens of the present invention. [0063]
Preferred activators in the catal yst systens of fornula (2) in the catal yst
systens used in the polynerization processes of the present invention are
those wherein Ais nitrogen, nis 3, all groups R are identical and are

met hyl , ethyl or |sopropyl and [Y] |s [B(R4)4] , mnth R4 belng an aryl
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precur s ARR198t al yst precursors) useful herein are generally known in

the art, and are preferably cycl opentadi enyl derivatives of titanium

zi rconi unweanrdimgnaBum Usef ul netal |l ocenes (e.g. titano®emasomiongsenocenes

and haf nocenes) nay be represented by the follow ng formul ae: wherein Mis

the netal center, and is a Goup 4 rretgal, preferably titanium zirconium or

haf nium preferably zirconiumor hafniiumwhen Li and L are present and
titaniumwhen Z is present; nis 0 or 1; T is_an opti.onal

pr ef er abl ;

bri dgi nwﬂépbapcqmgws lpyous featwrican fi¢lysdeciodt p @ATOROYRPIERECS 28 ACHYRR¥Ed from
di al kyl sj di | sit vl ' I Nyl - -

hydr oc a?%éﬁé?tﬂg Iag(?]élp \};\t}%ﬁr%ftﬂd(}%&] gﬁfﬂ %,Qﬁt%ﬁ%ﬁ}g% @1? %Jdtr' @g%ﬁ%’;)& rﬂ%gearge at ons

i n et hyleetlyla @negsuisdhydut tfedurbcah edtcod avtryboth whdiffesiby depemnid b didectbe

i nd dently G to Cl alk h | .olyl, | yl. the li d wh
O e e P B SO0 g st
Li and g,n%ttﬁé ?ﬁatt @(Frnﬁaﬁgatg lelddtrbd €5 LN trah N GHORPYsABENY] be bitdRMAMAIY centered

r enyl or

t et rahydroin l'uorenyl rings, optionally substituted, that are each
bonded tpor\d given kirtahting. Fartbemninge,ga s ombddiffeat, gartiony of Bisearalgy drgyout

i ndenyl .. tetrahydroj pdenyl or, fluor |, which are opt]o : .t uted,
in whi cfrais t 0:98} (’f@n%/gﬁe SPBE%% @Q’&r%g&orﬁaﬂﬁg pg?lglg%ep({]‘l%lgiﬁél tﬁé; 59e]%](&)‘%]“%ﬁed to
forma syBst itlah&hs@ciMas Wast the wied, vidadluimat Fderefie,td givky gurslatalriayerd, or
aromatic cyclic ord%ol ycyclic substituent; Z is nitrogen, oxygen or
phosphofaatirg¢ prrebedefbiefd essentialgemywirre wihia afefurelaypuedipnigl, 9rlang Aegel to

40, al k or ., substitu | Ky - - :

oyl BaobiseS Tttt SLEF e GGl SHPIab BN S RYRE Entro s siral line e,
hydri decéaehperdifg tdhd igdaarfbathrerl@ghiue ehainels b id loup asl theygivencgatdlehelrlaghint al s,
hal ocar byl radicals, substituted hal ocar byl radic,al S, g} | yl cz%béll r@?i cal s,
subst i t {Ragge spmplisa i depighirale Paciya rRGHICHIG retalyP dQrEer SACITRS 'Y ed
gernyl c r adi : j oi ned and bound to the netal atomto
forma %{%h %lga?iﬁ%gﬂ"fﬁeﬁg e(}%ﬁ%ugf%(‘}n%éﬁi‘rom about 3 to about 20 carbon atons;
or bot hjao2getAseshosannitigae &ltké laypudfeatued 80Diis defymed Withjarie $0087hy®y use
of the term hafnocene is ant .a br.id of unbri.dged., bis-.ar

Tonbby FOERL S emrscctasy WAk it LtaD i SR RYRe Pele: Gdreai0n g
groups éﬁbs@aﬁ‘z a?@cer%l’e&ﬂ & Bedsr@fliinB 801 ANARG! Sthel porBbRVEr 1avsht Whagire shhe Cp
groups nmay be substitut gd or unsubstituted cycl opent adi ene, indene or

f 1 uor enenaiByinulesigofruletspadieg mazirewonts satdayent feswes §1 bpndi§et definednvthitiged,

bi s- or nono-cycl opent adi.enyl zighconium co i ngy~at .| t wo
| eavi ng *GRETHS %Freaﬁé"&z?h%ﬁ?lcﬁ@'é §§mgaébf’ n%ﬁ%gfegtaégllﬁ gb%r\?e&égﬁl dWher e
the Cp @@ sheietsiRRti s Bt Uh Rkt QharheE Wh8tihéludefotipad opsninadilepnentereddene
or fluorene. By use of the termtitanocene is neant a bridge ridged,

. { or n
bi s20 or upentheoyituad foptemeseayding mptheir respestivinfeanrsleeuhehanagl A¢so Eég?‘ﬁflwo

| eavi ng, gr oups . Xi X2 [ r fiiy I Hém’? Latelyna wher e
the Cp B?O%%Pec%tgd gtggtsﬁ C'sht }M?uﬁg(gﬁo?eagﬁgs‘d%é? :kt%gt e c%gflo(%é ¢ agﬁééﬁsg,%a?%dene
or fl uokgperemicR@68]th Aatg fedieresadefintd edititin cdimoentnftatunhilglouc ahaelsusied i n

this invention are stereorigid, chiral or asy ric, hridged or

non- br i @yeids physicsbcenipgteyih @yrtherdpyay f@?é‘&ﬁéﬁgggdt yrihizy q%@ti’éﬁetg?t“@el@'m\{or
exanpl e éﬁngls Pat. No. 4,892,851; U S. Pat. No. 5,017,714; U. S. Pat. No.
5, 132, 2§k_1L; .S. Pat. No. 5,155,080; US. Pat. No. 5,296,434; U S. Pat. No.
5, 278, 248022U.AS. illRstrated\by the 818818 FpatuteSay@et chaniocls 80069, dreugh BEE-Paf. No.

6, 376, 409; U._S. t. . 6,380,120; U.S . Pat. No. 6,376,.412:

VD - | PERESS 3 baeye T B as R RIGT LS B VB DU R RS o 577
581; EPTOAIa'lé?O%?ﬁa ihal\Q 1 9s290b3tha skl Saud I Nmeamademdadicu e aluar &d ifee
e.g. "The Influence of Aromatic Substituents on the Polynerization Behavior
of Bri dgediZepposingcémetic@aframythe given Sjraabbike tog clogest of eitlr garmdinsend|vifted 1994,

13, 954-963, and "apsa-_ Zirconocene Pal rlzati i el ated
Ring Ui danaserreel g puEde et ORE Sardudt youhdt siEEs HEhioliahd, 40P

Bri gbzi ngeint fédture s definedng@dno e tfedthreClaydid Whandsd, willit pA¥&calnchrdaciugent s
referred to therein. The bridged netallocenes disclosed in WO 99/07788 and
t he unbﬁh@l@@dlamt§¢21ﬂ¢¥ééﬁﬁ%edd‘i"g}@rl@ééloiﬂﬁn&fe@?“rﬁ,139’89‘, Gy e particularly

sui t abl t i ion. 1.0 P : i gyl net al
corrpoun((imlk(si}'Ij aS O&%n@%ﬁ@ﬁg‘{u}l{#\éﬁ (fll%eor{{f I 6[grribertea oﬁga%{e%g%y%ﬂgpgﬁ Eéftﬁ%g ?Irtré? gl is a
G oup 4nieibal of Bpstiunkiatagl tieir térgtniAlngntadt head partionaxf ahgiferi lagputafaaiutehie

i ndenyl may be substituted by one or nore substituents selected fromthe
group consisting of a halogen atom G to Go alkyl, Cto Cl5 aryl, Cto
C25 arylalkyl, and Cto C25 al kylaryl. Mre preferably, the netal is
zirconiumor hafnium Li and L are unsubstituted or substituted indenyl
radicals, T is dialkylsiladiyl, and Xi and X are both halogen or G to C3

~ . 1 o o o o o F A/




the net glgyi spgitgni um zirconi umor hafnium Again, unsubstituted indenyl
radi cals are particularly preferred. In sone enbodl ments, however the two

i ndenyl gwoupwyasgssbe repl aced, independently of each oﬂ)l‘l‘@msz@pmmyo of the
substituted i ndenyl radicals | i sted above.[0071] Particularly preferred
nmetal | ocenes as transition netal conpqunds for use in the catal yst systens
of the present invention together with the activators of fornmula (1) or (2)

defined above for use in polynerizing olefins are

r ac- di mdefyadsisiademet alddayayeuhirhoe ﬁ\é@g grheighy ppd a gddrfsufficient size to

rac- di net hyl si I 0 gfqmé ) r cenes,
racdi rrefeI%yIX/ (%/t?ét%rﬁd%ef Mefeﬁ%dgﬁd; ESha nogearclggggl?& ?I%%?%tgﬁgcaé%%és‘c%ﬁ d
rac-di W@éd@yﬂuﬁtdlyﬂ foithé Rirtuablinydf-the gezlahﬂztwoht fedeng; lad fvafere Emneghtdiis defined
-zirconocenes, wherein the hafniu nd _zi rco | um r?a i S 1subsi tt

addi t i oACTPES thReUbTTafRER SITE‘(tIOHd@ﬁ%HeTt% H’Ss‘flftt‘ Hbe Blwsn figyqup &gature.
subsgit ! J O ING REWRT B8MNBOAL QAR OF
al ky% g?@ﬂ%@be%ﬁeggﬁggﬁﬁﬁ\&gﬁﬁ?‘ 13516% %fgr% l@'?}I‘gf&&g}irroups Pr\gf er abl y,O t hese
addi t i obal definbs thyt assehisalhr enypdeyout rshapd, neclatlmgsa Cﬂquamtcbr rretebiphglgr ddgss .
Particularly, pref?rred transition netal ffw ounds ar

di met hy BeRaling & THQuh{RPHENARS AR FEtH P& given contact head portion of a
rac-di Wl Rhiuyd ﬁib? bt ﬁﬁq A¥! D& GO Riabiedinb@ tHdydabove.

rac- et hyl'enyl bi s(1 ndenyl ) zi rconi um di net hyl , and

rac- et hydady Immos¢ |enﬂbedlymeylha¢hm1umud ifengrpsy bre M@m@]to IPrevide A dtitgenunpher ofot

. m&{) gﬂ@?@rﬁa@%&?wa@ﬁg ﬁlrl]oogrxlap‘clﬁc? [ R5RRES WnfcnBh Bk LGRS SRLALYGL S are

| CyC| opanRd agtidmel)fof &y ﬁiaﬁﬁiﬂé&@ﬁr{k and degipipi@lessds.hal thidesmbodiment, the layout

di net hyl si | anedi yl (t etranet hyl cycl opent adi enyl ) (t-butyl am do t al
E:h hal i d}é{eatures are d%ﬁx(led to avoid Yayogt sha%e to-shape gpa)tl(al relatlonsﬁlps w;u]c would

di th l.si] t I
et Tl S LR XOSHELOp P SO Baapgbirb el
is pref oralddiyd chl anitipatedr with dfrgmq;rowﬂng] Howeaelpnefshmuléobeemwstmmatt he

transition netal conmpound is a bridg r bri dged bi s bstitute
unslbst ichangss in AHestiam) ofhlayont Lfﬁ‘ItEI‘ieél“ﬂ in ﬁ'fe“d CAYFS Fout g g“ﬁ‘%is ﬁf%%ﬂcf’vdblgl o)

non- et gl ACeNes SRR llllﬂg%rérdﬂ 1n§‘:"r§:t1%ﬁ§ W¥¢Srddicteiit ahy AlaRgpeabef | n
pol yneri zation eact ons are suitable as the transition netal conpound in
the cat 30028] Is st embodimdertheachrlayes Jeaursf oft hgiven dsenhtis iswhstantipldyn cemered

particularly preferred speC| s, of al | ocene .ca sts e,t yridyl
i nes dPER B 8k U8 Y hiip B30 A 5B0n EBr wg?l?tsé%ﬁiéfé‘fe“éﬁs?l i 19‘?‘6‘875]
Preferr ?Qat&@qp'cﬂﬁlﬂé}&? t&i)e LB tHal 1P ReffRfcdl ufeanP patfidulan tdn@ot lavattedl drixet he
catal yst systens for olefin polynerization according to the present

i nvent i ovheocandeviggort he afighthowi bfgweeempb e eenterling oﬁég@ﬂm@é AeAtEs naduiig,
preferably. a di.al k l.sil I he he
netal i $? ém{:ﬂ‘a&]fﬁe s uﬁln%fa'? & SYnd ge%w%l%rsmusﬁsaggé?? t Pe%ﬁgee or |¥a%{u%n%
substi t wr&dss Wendowd Fiont WHH Wwanldbe hicwglle vadbatwmemgrsneﬁmlbemm cifrthm t he

group consisting of a G to C10 alk Cto C15 aa?{ T%ﬁgz JkyI

and C6 tconteding| &fyithe yayoudpatuisy éﬂfbﬁ%%llyledvﬁré‘fwr@ ViTBiEs (eEsders § ‘tsal

di chl or Y, I

i et ny gy PR i P R o Tl Rpr el OREPales 8L or

- di ot hythtiordi sRdtiay keditionshipsyi2k bethigtedi andemah}ﬂ fredllmlncyjldcfnﬂl@r byddleoratlonal

-di et hyl, and_dj et hyl silyl bi apht.h nden net al

di chl or |SH@196rrelaélioﬁﬂtllPryIn %e?’@g?f?’l’nﬁmaltpgca&’?@% n?qr}é %‘Aéft é‘IanH'éV WEEZPPEBHi um or

haf ni um,, hafgsiabhy addet tﬁbl

ni trogen, mﬁé’aw déf%rzéa%?,e togé?f%g‘técr &gﬁg-%%%%%ug-amg%ﬁg?re&her}gl n a |ase 1 5 or

6 and f cfrdafhtyt aftbe hgounfepture. He one temdygéjnnﬁalt chg fielity of 5-layagut f%tul‘?-lﬁfré?ﬁf@ﬁled

non-aro ring Lo ,which t .ring carbon atonms, optionally one

or nor e é( chf'?%ﬁ?cﬂlé?eé‘rg‘(?grogﬂj&t] Alﬁ?%ﬁ‘ “may be fused, and R3 is G, C,
C3, 36 Or[Oﬁtﬁllﬁ)ﬂlle dyinfc Ri8Y afchiRbytuly, MR dtohpyi & Gtidnérgss-section shape of an

N- rret hyl'pi peri di nium or a cationic conponent [RnAH] + wherein preferably A
is nitr @géabnqatqulasmarfdatm caR b toleraieAttp il exXigid 8 ong; ast e agpugh mgIbGu ps

Componentr (4] T EHIPR SHNCAT U Ak 5 IR st tog i P 0 T e

bei ng andérydly Gt ﬁnre rﬁamfb(ﬂhﬂetcbﬂ td givstl lgooufcatwt oshitsc heighmrmgelagoutnor e
substituents are identical or different and are selected fromthe group
consisting of alkyl, aryl, a halogen atom hal ogenated aryl, and

hal oal kyl aryl groups, preferably per hal ogenat ed aryl groups, nore
preferably perfluorinated aryl groups, and nore preferably
pentafluorophenyl heptafluoronaphthyl or perfluoroblphenyl [0076] Mor e

o o o - = oy B o b1 -, = o S



anot her ppie{ |8l enbodi ment, R2 R3, R5, R6, and R7 are hydrogen and R4 is
substituted or unsubstituted al kyl or substituted or unsubstituted aryl
(pref er abvg 20bdogd480or phenyl ). [0078] Any catal yst syst ecTruEsseow0iesgo f rom
any conbi nation of the preferred netall ocene conpound, preferred cationic
conponent of the activator and preferiﬁd ani oni ¢ conponent of the activator
mentioned in the precedi ng paragraph all be explicitly disclosed and nmay

be used in accordance with the present invention in the polyner| %\ati on of
one or festwesllafthis resrdmbies Bortiggls@osscssRtioth 8RaP6 ROTEFPANS 18 % Fidy @inthe as-

activatgrs it : I r : %&o%i

Sc avenggarbzlc%trggkﬁg}lﬁ%gﬂé HA%I%%?%?éﬁf%ggi) szfﬁetﬁé;g% a y@t3 'Dgglg'? ens gel? itqtr%bl e
for all aaspeciubstedte biiehepelds ehtshould eet dpprecimgd thanvaiationiin theldeicalncross- t he
transition metal conpound and the activator described abagve, als :

addi t i ofoliop d@pasdacatrd; pyont Jratuigra %U%%&@g’sﬁana?f@%qf@i ﬂ?é@‘d"%rﬁ‘%llf’ﬂé“

fol I pwi [ atdfd 2 IS 118 THrR Nihe GRARIcEarRy Abtideakd Rigo t he

t rangs)i t%ﬁh%ﬁ?]a{g@%ﬁég@% %1%@%9% klléa ﬂfvathr[gﬁ used ieﬁ@gontgi naIyi on with an0

act i vat acconanodatdsi vaeiatert &l thstwidth ¢formasdfableset layeutoeaturendpuglds ngoganes as

A1 Lo als & B QraPBRARN it Prit ol barandveeisoerer apr uRE RN e

gener al aﬁ@ré@*ﬁm‘a@(t}@m@lfd&mr%f b 1AyDubfeades bit fiflg louRKkatuRs: Al - O)
NALRX 2, which is a |inear conpound. Most conmon al unoxane i s a m xture of

the cycl0®7hrdditionely, diffensoulatieut featureh avidimaavendryahsrahe degpnad 1@ hagg | s

i ndependently a .Cl- al kyl. i,cal 3(@{1}3! t pyl ,
but (ﬁ ghﬁnﬁaiﬁé Wﬁdgb?fe%gfe{eﬁgﬁé%jf:\s?qgg% tl?’%éevg{ﬂll{e, an‘gbwr@ 1%5%&}1%%%%%@ %?r om
1-50. MargRupkeitabley of Rgivied virttahgtat@tgh bendesighedudhethst thd nulbthyf laghuinoxane
(MAO as well as nodified MAO, referred to herein as MVAQ . cont ajni sone

hi gher &takyres eroand saghoothertociseo foran 3 singlsi 1pYQy) featyrs having dnpidiheduab loiiE v |

al unoxane_and t i %\.Jfks Particularly useful MAO can be
pur chaséﬁ"foggnrﬁ %%ﬁesrggﬁ?%ﬁlﬁ%%z%%iy&h%so ution in toluene. Co-activators are
t ypi cal ljgo28piwithigedivén leocthicfiatd arcomdingtol thuidgnamicdrmy tarchategnss, arimani c
activators when the pre-catal yst is_not di hydrocar byl or, .di hydri de

conpf ex endoefgjaceni, 8%%8@366’8%%%’}‘??%‘1 gV?‘Et?fSatPWg gy i%(S’ rffggasr?:tgg gﬁ)&bgasch r?&’ye "be
used t Ob'éfczl g\?d%'t'aéﬁigfg)é LEAGH, %Qp.%o?é‘!p&ﬁ‘io%ﬂ?,sadjg@ht Wed of ahoerswisd heaat with

the catalyst an ctivate 1t. Typical alumnumor boron alkyl conponents
usef ul dsatweadefnger somg e copraskm efla birtuahgrage Aersspaedrhy & FOd 220, \iidre J

i s alum num oy boron,. i S Cl-. al.kyl radi.c e I |,
ethyl 5RIpg eyt il s e o e P Pt g nEHRMBUy R BV

i ndepen@ﬁ&ﬁtz&rbﬁaﬁg WA foRn ik fRE ERUdiINPHAB] BNbnaahBRiifeht, gaint slthb ead ghad isgen
(a, Br, I'), alkoxide (ORX) and the Iike. Mre preferred alum num al kyls

i ncR0de niningivéd Wathinri muanufagiwtngyprasesficARAYIEd sorasde, ondiHgs A1iNg o ygiven
dichloride, tri- o-hut | um.n tri-n-octylalum num tri-n-hexylal um num
trimet hyFaf Wﬁg‘rmﬁ?résg’ﬂpéc/&o%%?‘?af?#%ﬁss t her eof . yPr eferred boron al ky?/s i ncl ude
tri et hyl{heropm sS3GAIaN@y i€ arpp uirtbRedmiy, alsel bm al definedne Saanshymodinlfdred

al unoxanes i ncl udi ng net hyl al unoxane and di fi.ed nmethyl al unoﬁlgngl.g. Met hod

of PrepafivirguaCsrais Jines Spapiseh pomyajumiss of dpyeuy &etues I pge grap BSBnt

i nventign e - di NG & Qs id fa

obt a i <L A BEqesRRSLAAACADN AL i D) B CartiooUb b Gl b KOt
her g nalestere. frodnothearpimpRMmgivien ievehtaobs defard sectpthay satesl lines ofdist\grtediat can

be synthesized by the reaction of an amine w,th an.acigd..n which th

conj ugateEath A% ogFuPiadeby &t gea?teﬂ‘h‘? O‘éls%?ﬁlfée’%ﬂ n‘?lé?g?ﬂeé noqc#S Ylf‘f‘]%ﬁ%fﬁéengf& with
ot her anj s P A L&t 't¥atures FiRtheimat,; ind Slvédieb 10 Bny number

MG aw m’”‘? 1le§,gg>t O,%L%seflﬁ}i Qgﬁn he'siasurfeor exanple is %]he reaction of a

sl i ght efcesssofeliHadjacen vanudkgeae diobuciroby lafi vavanth e\l gyithe OP POy AFfERS

resulting in the.i di at.e precipitation.of t 1 ride. The

chl ori d(,yg"'ﬁ%’{’r‘fyb) Vl“é%(f’é%hﬂ?fp@'nl%gﬁme%%t Eeﬁélg A thh% 1%9&3131? %%?é&ﬁi%kg‘gé‘%?l&ﬁng to
theS@re§§B?aﬁéﬁi%mé RingSeteheiesNbesivEirRmtische Berichte, 1955, 88, p. 962,
or US 5,153,157 and references therelin. Phosphines and ethers rgn imlarly

S|
pr ot onat[8eB0Li Additerially, withindhe dyneate g2y AICBHeWE hEAY - elacisye delingdHe

desi red .phosphoni um sal t s, nl.e .. 39.. 3]
Prefer aﬁg&?"toﬁ-ﬁecéé{‘t% n@/getr OZQYSI?S gaﬁlgatgjf(eat ‘T%rs]iB i ‘%\r/lelaﬁgf i?eg%ﬂsltssﬁjc ut((j)éQité gﬁ gj;ﬁ%}éﬁ}%

mat er i al fufdtionar dléctfonicld®icrEnoy ttansitoes, iaad elestramy cinfuitshbayvuhfearésoinnthe
support materials. Preferably the supported material is a porous support
material, for exanple, talc, and inorganic oxides. Other support materials
i nclude zeolites, clays, organoclays, or any other organic or inorganic
support material and the like, or m xtures thereof. In a preferred

enbodi ment the transition netal conpound and/or the activator are supported

o o oy o o NN A



the rangg:i g§pdF1o9pn about 100 to about 400 m/g, pore volume from about 0.8
to about 3.0 cc/g and average particle size is fromabout 5 to about 100
nm The awveragiogmse size of the carrier useful in the iPovamsReoon445$pi cally
has pore size in the range of from 10 to 1000A, preferably 50 to about
500A, and nore preferably 75 to about ,35gA. [0086] In another enbodi nent

t he support may conprise one or nore pes of support material, which may

be treated differently. For exanple one could use two di fferent SI I |gas
t hat had vifisfahé cenfectp etrebs dlange 40 avirhal SBderhaen @ speg attioy; afithis aprtual gri

t enper at ur | d h a
scavengly SpesPh8f HedhoAACuRal of e firdh fi@s hgLaUALPEBE IFBIL RSy The
suppor t svhivv@e ke mndadoaiaosdvidit conaapeTiatsy aemmbov’éttﬁo BydCfeqtures er edylops above
550 0C, preferably at 600 OC or gbove pr ef.erabl y .above 650 Ogt r ef rably
at 700 dreelsrforp dwistiopsl cprPABFYs ahyyeedamoarcull aHdigprly. $PME 96 s aQSOr above.
[ 0088] SRedhy 8t Q)ezﬁﬂel%’tt&hé‘eﬁlmﬁi
tenpgra'ltf%rt"ggs gvlt])%\;ﬁ{e%}&sqc prgyg%anﬁgﬁg‘%gb\?lgp%}gg rg%\é preferably at 400 0C or
above. pb0O0&Q]mimufanaehaonethblosh steat (o tdtréowppmntf@tmwe%mlglhiwmgdaywned
Met hod qQf Supporting Catal yst System [0090] The catal yst systens of the

i nventi ‘?i“éff’g supported on a suitable support as expl ai ned herei nabove
accordi E&mf 1t BRuE bl agigekivounhiiibt B mafic afyPiafditbotu® BUTREd th enhblest

nodi fie h reagents that react with hydroxy groups to render these |ess
react | v ecanirath pradéctivatof semisondugtasidevisa mmv’éﬁct%mtwﬂh shigh nrebaydiy <V@Bul d

i nc | um num aI K uch_ as t uld

i ncI “mga ‘gXT gﬂgise Ton e{@lﬁfﬁtﬁﬁ dgﬁ%%ﬁ e?r%“asllgt g%{gsg g%gglel}ég% g\é&ger al
for rrul a ik Shiskd , toSlre@f ©ePYUNdJeat@ts . inThe lﬂﬁiglrapﬂhid)rmmfuﬁimm Q)rcéc‘b)ss or (2)

can then be reacted with the transition netal corrpounﬁl preferd%? %dg
net al | odeldétionaHy.ait sséﬁhlﬂalteeug‘ieéﬁo%éhaﬁ Hbs dypaspisrarsy e Rgdidefiagt BYpport .

Al so, s ) f . GFRE: nifrRkLr De
supporté’aac%l r stétg!rlt}p %Elﬁ%]s §| ed 58966% t?@%& S Eiﬁ‘tc t vat or% '

Al t er nabif V@lels, oftade:llasiidhviabolayos fsajmpsmn ecgnfemrls‘tel of theh®11n:ﬂd |cbn@mbd5\m®lpor ted,
foll owed by the transition netal c g’r §1 erretall ene% nolmer§

[ 009%] ‘l‘lPtf’ér deatere ylayouwy ghagpgl d’égc?”ic e ?f’é‘r‘fe%én gFeppfeafyfg layou

pol yner i heicPsRh ot FONR IR Sore.TY BhGiAd bERAQIRL&] iHacihede
unsat ur a?ﬂ?e%ﬁﬁ%ﬁ%?ﬂ%%lﬁ% rcom 20to 30 car b%rtcl at ons, %gef erably 2 to 12
car bon allynarsic amgt arrdn@ctur@émbﬂoagphzdtt@ o8e onmigonchip densls. BoerxAMpIBNO RIS

i ncl ude I|n ar ed or. c ol.ef i.n near._branc al pha
ol ef i ns; emho ﬁgté’ﬁt%‘.ﬁv ﬁ"(‘f‘ A1 ?Pr%nedl fear” ?a?@ d ag?lggail/’llg

al pha- Ome&hﬁé%eﬁn%ot&ﬂ&nbbdlﬁ@m ity @nched 08 oby oF hor@akaresesct 1Bves aer ed
nononers i nclude one or nore of ethy ene, propylene, butene-1, pentene-1,

4- m@hy ldefinert @aerding thdhedmamic @@t)é@féhliectlﬂécene 1, 3-nethyl -pentene-1,

nor born or adlen

o 8oy 5 AR E e I T RN PR B M08 TURRESe
the homoplweRr bE alelloNADf vétHiy|reve D10t mregm:@mﬂ yisremi Hatsiratfiorofshewing| thee wit h

at | east one conononer having from3 to car b? ’gto rDrefera ly 4 to 7
car bon &xemslanplpetq elgrlad P in F%U%Wﬁn%%t@ gt lgyp fﬂf{@?eeﬁﬁt\@ﬁ‘éa ates,
4-net hyl - t ﬁloghgdﬁgre
or of er s GRS g T Fo ' dhflin RED) Q16 v e e e B PRe 10
CoNMERoMeR{b®)inkine opthe signimicrurtalyerdit taytiien & erdpofoy panh cftcelly Ard ®. te placegblenol %

pr ef er abl to 30 nol % preferabl 0, 2Q.nol % 93], 1 n_anat her

pr ef erréﬂ¥@%ﬁ%10&€n‘?]°?1ﬁiogr%]é§ BIX tkh# ?‘ﬂ@é’ﬁt H‘L(?g?sa? &4 16 O?H[ge gate
horopol 1O 'aﬁ('iltM? yef yRAGPYRRSfMhe ¥k G1BRRYBEIbW & OfepRhdiE @RV IRAE 2 | N

t he case of copol ynerization, the comononer of the copol ynmer is preferably
et hyl enechngplocedainGhe bgB2Blotl hehra, pasitiensiid gate toyel and Marovebvirtugheraias one
enbodinent is a | near. or branched .al ph r Y hut ene,
pent ene mWe%ﬁéfV“%ﬁ’ég}t C%‘@md?)ré? erng e gl ecf‘écel?o ?heob gmﬁhné% Oefftﬁé 2 Yrdh

ene, ecene

net Ryl - ReRhERE HistAcBBEMen F‘@l@d"'teﬁﬂﬂmihdar? o ,the tdll ;mttﬂhy Inelaemegm&» levelanidudlhe
| i ke. The conononer, preferably ethylene, is present in fromaQ.5 ﬁ?&c&)
nor e

ol %  prasitediabwithin Hie celliaan GBI ETgH @P"ét“é‘tﬂ 9f the el 10 th 1‘3@0

prefera I to 0 0

preferagl élrrr(l)lrﬁré' o‘h%g“%é? © anﬁgr@? Z’E%E% e}l)gfgf éEfan%&rf %lg'% oegi%ét%lmc%abased
on the entl re polyner. [0094] In another enbodi msnt t he pol yner produced
herein is a honopol yner or copol yner of one or nore |linear or branched C3
to C30 prochiral alpha-olefnms or C5 to C30 ring containing olefins or
conbi nati ons thereof capable of being polynerized by either stereospecific
and nonstereospecif c catalysts. Prochiral, as used herein, refers to
nonomer s that favor t he for ITB.tI on of |sot actl c or syndl ot actl c poI ymer when

e o . F A/ o .



further mh@oztltped by one or nore hydrocarbyl groups such as, but not
limted to, to ClO al kyl groups. Preferred non-aromatic cycllc group
cont ai ni rwgomrmm&sms i ncl ude vinyl cycl ohexane, vinyl cycl eoesSn@9/049580

vi nyl nor bor nene, ethylidene norbornene, cycl opentadi ene, cycl opentene,

cycl ohexene, cycl obut ene, vinyl adarranﬁfane and the like. [0097] Preferred

di ol ef m nononers useful in this inventfon include any hydrocarbon
structure, preferably Cto C30, having at | east two unsaturated bonds

wher ei nvatualo graahrtwwﬂan thheelLgnatary betwaehdifgeens pestienscfithe givenpgbing %d into
a poly ! ]Cbmog]%ti&er a stereospecific or a nonstereospecif c catalyst(s). It
is furt referred that the diol efmnononers be selected from al pha,
onega- d[(ﬁl]»@] mactoeatr ;sladdd. \exthldltha/iogtclblmmmmmd Hdve é@s pelebmedtgage letddandli ol ef m

nmononers are |inear di-vjnyl npnoners, fer hose C inin
from4 M @@elc\art%lngrat%ﬁlégneéx‘ﬁ%t@sg%t ICHFL?‘EE ,gﬁ%}%ﬂfgt?lﬁ D] gne

pentadi gpey jHEx Q&a%Q@ the! gﬁ?ogtt%' S cActiRIeRE M.@(?é\f%‘lj'v?rﬂﬁil oFRGAEH BB %ogic

undecadi ene, ecadlen tridecadi’ene, tetradecadi ene, pentadecadiene,
hexadec athick ri@3 clae phadedhii €pieen oct dekmddlgeotewhwo rheletvadicethés pleewssiadhene,

henei co d| cosadi ene, tri,cos ene, tetracpsadi.ene ent S dlene
hexacos kﬂggtgdééﬁa?ﬁﬂgtné@yaﬁgi ‘Hﬁmoﬂ%ﬂ§§8§%ﬁ?bﬁ% aVaifBR°R

tri acongﬁa@brﬁ@rﬁﬂn BRINbbie Bk D03 paieh B eﬁlleﬁlslt @ﬁeseﬂslrctﬁlotlde divéir deeiat aelireaeo

1, 7-oct adi ene, 1, 8-nonadi ene, 1, 9-decadi ene, 10-undecadi ene, 1,1 1-

dodecad hewfelts g_qtak'—\/tetmde?dédﬁ‘eqhélﬂuﬁl a@tqser@apa@re@adalmewmaﬁ& gagsnleie) e A
but enes 1000 g/mol). Preferred cyclic dienes
i nc?‘g Y‘H]B R %tiiw‘?ﬁl%l?ﬁ)dt( I?@%r i i

Hor nene, norbornadi ene, ethylidene

nor bor n@otm] dienbmny ER1pCcactlicell 64 @it aslharer widtthihghranrintegeraouitiplcnif ng
diolefms with or wthout substituents at_ variQus ring positions 9‘%00 8] In
a pref eeites aéﬁﬁtbﬁ:hgﬁ@ﬁplt@h@f orc-hef of vishakeraiediishde ptole Alignmpentph

and/ or ro Rine 01

oref or aB ) A ED CuBEEE B iz A UGRUEHAY B adfieotOvitlabity@ ey

even rmlbﬁe Bﬁm@f)@m&bt yach O0Bistdefifetovimivg htwidth ﬂhatsxedn umagﬁrtrmétlplotoalonwba@ht of

the polyner. In sonme enpodi nents. 500 m Qqr ss of d| i d to the
pol 9'513 0% 814 gie 1yEbyisuaberpteapts pﬁtﬁ%tl&r)@gmdﬁ? ’e‘?aﬁblcﬁ d%tsﬁﬁggﬁ 0% 21 ess,
based u%@tg L% it h Ate éxgmlplgfoftt 16)69?3%1‘tualrgr%%6h eﬂ&ﬁﬂbﬂ@l@t SacBlcelieast
pm of diene Is a ymeri zation, 100 ppmor nore, or 150
ppm or et Be phaskth thp dogit hbckdt)alsuwethghtts bt Qelﬂé»qyetia,rvret aliged ofith eithenat her
enbodi ment et hyl. and/ or Iene is/lare t wo
di f f er eftecls ﬁ’éaﬁng?tS sy %9%% Fn ?‘? %{Tg%ta coerlr\tl)y h%‘tr]f‘tle%'}sat% Eg?’&ude
combi natieRak, @h&hafeocte@rf Widi® m@atetrﬁegmmapté dfaonthatfasthiae gateola®el Vit
preferably 4 to 8 carbon atoms, optionally with at |east one di ene mononer.

Pr eR8r r exbte ertqsh) |t19fmeg1§ quchoum@rzeml} plsadetndigaerewith cHbSIengate level virtual grate
et hyl en rop ne 1 n
O e G D L AP AL PRI GH& e of s,

[ 00100] meaemcﬁfaeée@bduyh tﬁdﬂ &ts dfocabsowakiatyhie ahgmdamth bitlwe ptdacnleve viualt he
pol ymer i zatl on of propylene to form honmopol ypr.opyl ene or to her with
anot her gnadineror predrAiphbgveepdiasat gls ]Ieﬁ?ln’(lﬁ é‘p%rla@n]én%dﬁgf:%ﬁ@?l do as

Pol yrrer i, gL}, % J¥i0&3FERE A09Lel ThEaPeepamrfipyenti on also relates to a
process ‘for polyneri zing offe or nore o ins, preferably propylene, either
al ons 010035] tPicpeasehats oh thngithdevet pitoabgrte, hafipitchais centbjiatine withhthe

process conprising contacti under pol yrrerl zat | an, co ns.one nor e
ol ef i n FRHEBEERAAT rRlatons %B%&Vﬁ%&% 5K 4 L@ aﬁﬁeggﬁl\?gﬁ’éﬁteso?n IS nul a
(1) as %?Ja'tt@? ArARQNR nubtHes of ?a@/@hto%ﬁbﬂs fokr Q?l%rﬁé?&ln%udhntﬁﬁﬁé kanbel Iagodtel at es

to the use of a conmpound of fornula (1) as defined above as an activator in
a cat al watiatsyrsfoe the guvett bal jsoivgilahie f(&tqadnp@ﬁsﬁxb?leomblnm@f(ﬂaéﬁf lewel andrMEer abl y

propyl e ei t her one or i he presence h as

et hyl engeveﬂ Utﬁﬁgﬁra S RAR It BX? TEREhFedent g|;en 1é’n{’l %1?7 ér:g%%{]lggﬁlg%l %H%Jraocess
for zgol yAeLiveh Rl 99 BlaeEd WPHR 16kiefiisk 103, ah ehidhtyar@rapl ligper veddtioarfoakone or
in the presence of another cononomer, such as ethylene, the pro

conpri s@n‘ganceﬁi atefinpy aumelérrhaes, yh‘b?flelzlateﬁﬁh celbrihasf ghsdedined oby ﬁoflef%eé"f*'réfl n
nonomnmer s r g ) as
ot mea taBbyiBE el 45l f JORN\iRM19% A0 BELNGPRIM N JHLE e

pol ymer for rred i ncreases or at | east does not substantial ly decrease wlth

i ncreasi ng nonomer conversion at one given reaction tenperature. For the
purposes of this invention, by stating that at a given reaction tenperature
t he wei ght average nol ecul ar weight (Md) of the polyner forned increases or
at | east does not substantially decrease with increasing nonomer conversion
it is rreant that the slope of the MN versus the nonomer conver5|on |s

e . S " o S o o -



def i ned ghoxperPpef erabl y a honopol ypropyl ene or a copol yner of propyl ene
and et hyl ene and/ or nore other al pha-olefns or diolefns as |isted above is
pr oduced.wpQ0MO®E948ne or nore reactors in series or in paTaisk@d/onesgo be used
in the present invention. Catalyst precursor and activator may be delivered
as a solution or slurry, either separ%éely to the reactor, activated
in-line just prior to the reactor, or "preactivated and punped as an
activated solution or slurry to the reactor. A preferred operation is two
sol ut i ofiglatiea fovatederenss baundarymrthengiven cak.op- gm e o th@ﬂqug@mld@rx ot theduce
mul ti pl %-\%gt ysts into reactors, please see US 6,399,722, and WO

01/ 3086ZAT) ile these references may enphasi ze gas phase reactors, the

t echni qyessefldésshoulielt aderesadaihblyinathp labeabdsciitedodnhigrdimymetheofidtteatéanh s,

i ncl udi ng_continuous stirred tank refilctor , sl h;]rgfy,l oog) reactors and the
like. PSFYMern siegesrauitpls ofdbs igald VRl virnadigHe Malfimigh Oyt 10t 6FesEERY a1 on,

| N WG C iy BRR QRN pI CARO AP el (AR Y3l AR YAERfore SARUERO Blo 1AM AR ONal
nodifiers are a&ged continuously to a single reactor or-In series reactor
oper at i ogll bbomdahiecvill hegratval ehagatpavehtistualr grateddhedeft endaght wtl tomodares nor e
reactors connected i.n series. e gatal yst c ounds,can.be added .to the
ot SustoE avoptar B hdted Mt g B o PEaThE iedisds [ o
bot h regedpibed natdih aRHR EPPRRBAR dreidiige avidasyd qec?tdut Shage§ast ihemangveanot her
conponent to other reactors. [00107] In one enbodi nent 500 ppmor |ess (w
basi s) oty grase ehherefored dedealophanimgpaidyae rplacenicoh medwds described AoB1ppm or

| es or_ 300 m or .l ess. I n other,. odi_nent .| .50 of. _hvdrogen
<" Taeqonane B sE giabhom s BRSPS offim RS hur g g N,

or nore. hhﬁag%mmephzm@h@pé pladcd Bebatanr £ljbnt Me 16vedvirfuap glaygiiidszatas on
process according to the present invention conprisi %%the use of the

cat al ystio egnsumshaiang atipcant Vg devst sirepl gratedines withong M3 leyeldayai 8hapg to the
present [?@Wﬁgﬁoéu%'s A8 3D Afust At d?f@%erg'c\éﬁ hh&RGhAt ayf SIRGHAL %Fﬁf p§ RE1 Mgt the
pol ymer “foOr I ncreases Eor at least does not substantially decrease, as
expl ai nelgk pliowd)g aintlitionficr easi ng nononer conversion. This is illustrated in
Figure 1. This behavior is quite different. from known ri zation
proéésse_s hsiTrli‘_ﬁ ‘E,"éh\}%rpthcéﬁialln éalpgwyg{ocgy%ﬁ‘tf@ﬁ‘é,a%’gilﬂég -tgithgc Paste% the
present i nventdaBomrel Nherd AP FatRhal BMAYYRIRYTp LREVERNAIRI GARYEISLAR 1S
usual Iy negative. Again, wthout wshing to be bound by this theory, it is
bel i eved t hatleveheirtval grateds deforedibyat M2nlegd! rterggtehleya rvitizad igedte piiclofatiphd Lewi s
base ori gi nat iﬁg fromthe proton-depleted cationic conmponent of the
activator is*he reason for this unusual characteristic. [ 00109] The fact

that highes MpyeRel WRiGdDANOEatP IRHUGRTaIAIatB hgIitcRIMMer conversion rates
nmeans that the conversion can be increased in conmmercial reactors, e.g. by

usi A9 | ow hodbreell eidtb éntr iatdgenmihiplhel dnedulint thogaie feypl wirtnd Lratppitelsi ng a

hi gher t. concentrati (o) ising.tk [.on: t ke,
whi'ch e i RORE TR s BRI RGOl ERR 3T
the ef flcweme @pded @dudlyn@niiedtadhi @McsoBbnigsatsital elsipwWetdls fanpbeyondethar at i on
and recirculation. In many processes to date, conversion rate is controlled

i n or dedllysgrated zgter 3d N leveha hexiag ey ratiRyabshatiel refrtiopsip (e rayPig tsat/y mer
suffici L gk jgh YGRS t : [ :

or oduct o5 St o Y s Rl e h UGBl AT DA Blgh ety abbebld o
t he2pr eseétitthe bsteplidsong. ar§¢ Bidddd4 to Rruiomnedif spatialilscapiant i cul arly shown by the

| ess substituted netall ocepes used toget he ith the e coprdinating
ani nes, 1QQ3%h F%\%ur%g_%r %@Wdiﬂn‘g‘ishm’%? R@hlaiogian?f@n{ﬁohgpﬁ icﬁlﬁgg{) palell celt
rac-di @%%421? byl Bingicpaeny {sZiernonbhy gggﬂe MBI ¥irtual grate represented by commonl

rac-di er nyl bi si ndenyl haf ni um di met hyl , rac-ethyl enebi Si ndenyl Kaf ni um
di et hylorientad -setithyines)edidsbn d 2| lzvel cartial ngrafermsptogentedvby ecommibastly toaiceigd

met al | ocenes .ma ow. this.effect wt i gh oordi nati. am nes. 0111]
Dependi ﬁ@ﬁﬁﬁ lm?g'cﬁR?rBHB}hﬁttosg’etWﬁ%\ﬂée F@h E)eg'eip%’?@c/ ﬁﬁtre?]'%e ,Vlag%li gss 1 42

pol yyer NEkaihQB, the MERSE%NM GaG 1ORIRIuaBdle Willias SvitS@kHbitRPa@kRuiEAat | on)
may be used in connection with the present invention. Gas Phase

Pol yrmer igatgtlpesh virood goge emdihginugber of gate jayeliyizag gjals linss bpvser shgnsat u|

herein f pr.oduci . tr hAl my e
ronomer & 1N SR RF eI R, B P, ARREEMEs( AR SRR BUT'CAACPRT BLaTLC . o
a cat al ysphddadpace eadefine aonddisianns .exdndingapepasliatlarbameiveceni fuadessimaf r om
the fluidi zed bed and recycled back into the reactor. Sinultaneously,

pol ymer product is withdrawn fromthe reactor and fresh nononer is added to
repl ace the polynerized nononmer. See for exanple U S. Patent Nos.

4,543, 399; 4,588, 790; 5,028,670; 5,317,036; 5,352,749; 5, 405,922;

5,436, 304; 5,453,471; 5,462,999; 5,616,661 and 5, 668,228. Slurry Phase
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preferregipoporiari zati on methods for the slurry process are those enpl oying
a loop reactor and those utilizing a plurality of stirred reactors in
series, papabloglogs48r conbi nations thereof. Nonlimting examshes/oefsssl urry
processes include continuous |oop or stirred tank processes. Al so, other
exanpl es of slurry processes are desci%bed in US. Patent No. 4,613, 484,
which is herein fully incorporated by feference. [00115] In the slurry
process useful in the inventjon the total reactor presgure i S igéthe range

of fronPavrepess@f e3amg rdpionship wowesndhgtwasstigakgsates that bpveramfignalgpridi g

(3448 kPa).: L.o.:ab i Pa):: r : 25

bai o (3Bt e R R B e R Pt
nmonomer aisamt helati@ahipobetiviegquihg twediinnal rgyteh ehat havche ratemglespafialf rechtoagopt 1 to
10 wei ght percent, preferably from.about 2 to about wei.ght .percent, nore
pr ef er aBPRFEsPP %%BE?SS‘Z?§%§6‘¥‘%68 the N Walp%rflgéxlﬁtiﬁ%? g%prﬁgg’?eﬁl éﬁzﬁfﬂf rom
aboug 3retlzﬂicfi’1§ﬁHt 6wei ght percent. Honbgeneous, Bul k, or Sol ution Phase

Pol ynerization [00116] The catal yst systens described herein can be used
advant af940f Fychi nelhgrinspe freassocigsliuvitore gifred sdlbbwedepesitian of tha deft §olbl ves

pol ymerj zatj on in a continuous.reactar in ich the r [ d the
starti nbomﬁ’nﬁ(;l Srir rgge{g}c)‘;scpﬁllgg%(f- |\gltlga\é\% ﬁ%aaé 5?%:82"8??%%%8%%%& gggce or
avoi d CongeRtIABHOMAERGLIEBbEdaSONE st laqRi @RaES gste MRRL dir@abirarealfhe

cl oud point of the polyners at high pressures. Reactjon environnents

i ncl udepittle Tasdorghthedeft el honodasy G8) carbs phacedion raph 2ate Il vaikial g8ateel | as
t he, case wher.e | 10Ul C IS L il.u I :

pr ot G r B¢ M) e BERE Fpa 2T BRERE e Rl Rhhecll RGN vinyal,
such as gefsih@hwithia el phgbipace39s nThaphid)deande dlekanssspaseidh’ asveps Gpane,

i sobut ene, m xed butanes, hexane, pentane, isqpentane, |sohexane, .

cycl ohegalfdeval g5 grde PUFYS gad §ﬁ‘€-ﬁ“s‘f g 1oeH) Ca’?g’}‘?ﬂlﬂ,‘i‘cﬁglﬂneth‘é SAtr SYe?iVHT‘faIHe
reactor | 1N ' h989 id fgnih BAk gBfes BAl-YIBMEZALIkIGA W th
react or g}cag%f‘%ﬁggﬁ%ly t%e@%%@érrﬁ?gg e?lg%gl?ﬁag%%l ilngg%oi I slgt gsco_ol_ th.e%)golnlt ents of
t he reaof g leftudedl beidiyedHt fooractppétlehéightepbssibledes!! pases iszidentdieddfy #i qui d
medi um (di l uent, non rs_qQr solvent) or conbinati of , al hr ee.

Adi Abat FESPPENE AT \l,a%p"ﬁdmlﬁ:rgﬁi %?ﬂls% é%edgatﬁg%eiﬁgﬁﬁi 1%\/&&&14#@@1 St or

t enper at, e ifgRapde bkt 18, gRtrabyettiusgiitiond r@sfi8uakhancb® il @RE O

t enper a:a%%oglal?c'g%?i}] t he gange from abrou%b%;%(l) 0C %lo about 250 Ot%, _preferably

fr om abdigur&03ACH es dizoleft @Dlob@@danyotd isrsbiftadatbrapshrtbencighb posstge pbases about
180 0C, re}}ggreferabl y from about 80 OC to about 160 0C, and nore

pref er a@r@‘? m about 100 OC to about 140 OC. Pol ynerization tenperature

nay var Yogapendiondi B usdiraby® that i €ight Jd3siBRI detisphapar ¢t Figimes Bhe3B econd
reactor tenperature is preferably higher than the first reac

or
t enper atresuli.of the praticularespediGeptions Obihe cagmBiary ﬁfﬁ@dﬂ@ﬁﬁe]ﬁ%ﬁq}@@?&e@\m methet wo
reactors_are indepegndent. r ' - ' r
ot mos pherreapat SR AR R gy PG Polr ToAOBRA Bk bhed JEALTTRPCEEN o0
MPa or ab@dton}PBe WRRed Bhshe baarevepvaamligase (phdle) pibythesimizhmitpoddibleabout

30, about 20 or about 15 MPa are suitable. The |lower end, of th ossj bl e
pr essur il ahgpes migpldole fowy At qfrebﬁlfﬁt’a%’éu‘t’o‘ﬁgfow,‘m &ﬁgégh%?%&blg’al?hsjabout 1
MPa or ?Rg%@%fsm'mﬁﬁ’fe WAy concentration in the reactor (based on

the entire re Ion m xt may be anywhere from very dilute up to using
t he 250N QameI2] Gentially spakemg, a ezligphgsoliy defined byg apoohynasine dfnnden kalpesofpyl ene) .

Sui t abl e nmonoper, .concentrations. e,. f ex |l e up to.abo /L, u
to aboutad ?ﬁ)tg?eﬁl?‘pg Vefsoasé‘?fbﬁ?&]‘fﬁ% Bal?fsmg?f ‘é‘?}é‘ﬁ%{%ﬁ%&’f AShc Caé’ lﬁeﬁg&% aboulto
15 mol / lised fOdRlind B LNPhBFLRPIIBAE 2 2aRMhelsutcdSfersindtyilhiigdsiwesn tdded to

t he pol ynerization m xture, or 400 ppmor less or 300 or, less. In other

enbodi néeft bowndatyeeste 8¢ phthehbgrastodiare! lige afithedite qhﬁeﬁggﬂ’ Vgl ol
i xture, 00 15Q..
o ocese koo anBE el diB e bR oL LBhEn eI R borrpindihg ez

reaghor var@f ABYI @EhA$ bé Gndergood fbl epldistdieip 1ol sid swdhis anyylipdeat bbthe
solvents are suitable, both aliphatic and aronmat.ic,.A kanes, such %§ n- or
i sohexaell dplraddnes viryalaraedh hasationgkspatial gplatiopshinayith g .V“Nai grate ot at

chl ori nat ol Y, r S 0 ] ifjabl e
Flluor i naran oR ar b A A T e BB o a a8 I e d0p Eronl (P

pol yner irZiatibrshipcenists betorsn spechipi lewdls whei sadhosfetie two WDplevds G2B9ied bwo
2004/ 056953 and U. S. Provisional Application No. 60/933,007, which are

i ncorporated herein by reference, nay be used in the processes of the
present invention. Preferred Polynerization Process [00121] Preferably, the
pol ymeri zati on processes according to the present invention using
activators of formula (1) or (2) in conmbination with a transition netal

o o o o o, o o o o o o o S



100% SgpifQpoy@mple, if 5.2 g of polynmer are recovered, the conversion
woul d be 10% [00122] Particularly preferred polynerization processes

accor di ngvoaotomes@sesent i nvention include the foll ow n@CAUSL@OMIES8E Or

pol yneri zing one or nore olefins, preferably propylene, optionally in

conmbi nation wth another olefin connnﬁ r, the process conprising
contacting under polynerization conditions one or nore olefin nononmers with
a catal yst system conprising an activator of forrmula (1) are defined above

and ar e camgwphy eienteds pewel gRtes fat re guisked iR AEMERD SPREH decalgnidalavecenes
for use_n b nat 1 e r tl r for gl re
al so dié%ﬁ8§gﬂgggﬁ%e9§gﬁggg¥%gﬁcg%t%%gfgﬂgﬁg#h %%%ﬁﬁgﬁ%&)ghg% %?%%%??ed
met al | oegbesinfar ofiBiguics 3AR3K, quchcels phae €pldipid) dsdalinke bgitwa bules vaRegfler abl vy,

in this process _the polypnerization is conducted.in (h geneous) sol ution
and at &enfitst 2t ¥edwof Wg;rel it 1S otdeyga &,fob%f%gea%%‘ %’Fﬁehg?i“‘leégs{heabout
100 9C, iﬁ&&%a@&&?&%ﬂ@'ﬁ\\e{z? vet AL 888Wn 80 FEurdL 8 AOSH, J’%&fﬁ by enlefiRM W} hher be

an al kane, or It my e olefin (propylene) itself. A process for
pol yner iunigug combinetiomof €i.@l &fd M8i.w.pvadfiasr abl y propyl ene, optionally in

conbi nat | ,th gne ar nore ot.her olefin.co he pr.ocess
conprishwgaéﬁﬁ?é@ﬁﬂﬁﬁmﬂ%8é?nB%P9H%V$§§?¥gﬁmggggggFgﬁé%%%%o%?ﬁﬂﬁg%é%wgfin
MONOMer $piid) rdatkAbib Y twiS NS HRMPweOARLAISIrAgs ardBii@lddas gReodingpaligcitat or
of formula (2) as derined above, wherein the Mv of the polynmer forned

i ncr easeschwthér dcnerdéstiortbeinttionelrspaiisl velaienshipalt shoyid\psrindeiop opwever,

te rature. Preferred activ r . ocenes
oG 2o ok G AL L AP POV Rl Gl o
(2) in thbsinprwigesact StHef.i P&t BydngsDRigUres t HtIPaklustrgyp eaiodfer warbodeny | ip
borate or trimethylammoniumtetrakis (heptafluoton?phthyl bor

te. .
Par t i culvdri¢hythgpaiel ratechatwean the Abhsyel and Birlehe b wrales 1?%‘}(33& é—iﬂfe whickq

activat g raud e i ji | B o T i ks

i ety Rip G Hrdal Il Ik Yirs i s RREIN it BV 1yt
rac- et E)g:r;eay_;:ucllgim( @mg&mye:v)eﬁﬁﬁdcgm Lereli viﬁuéfigkatécmtb gotcailigtn !wjﬁli cdeh Otklm_jat any

br 08855 IS G8 G ETT AN S HORFOFG PBITRE RS0 FiRgrar 461 Y AREOBH GraprSaTon i s
conduct g | bORink! ¥RhEAL by JHABRGBARH I 8 308NpeFighiet 81-9P at

| east a%%UFggégg%}Q%wg%bﬁﬁhg%gt%é?lpreferabI;:§?QZ?§$gast ab&%t 100 OC to

about 189 défBednuvee aprazéabetbieyn okteading suetessavoaecutzocd®f arpang stlatiishipay

ith - - al i be the, ol ef i I
Ctsott. peraninpgsed RERl AR Stos e T fers BpD0 Ehe oS ol 2R ReRE ON) o

to 95% 18R eisPLRfR! 8h! &, fl-con Bnd Oh85Hdeanchli®r for phef B1mAkbyelf sorgivent 6y50 %
t he conversi on bei ng calcul at ed based on the amount of nonomer in the feed

and 20he M2mur(1/6F Granotherefersnthembase space RS rexiends fo 2 foration wheksrthe phase

concentrati,on i s generall wei 9 oL sgch b ght % re, 20
wei ght d@a%ir 9:"}%%‘38‘} ot* 30 h\‘%’i éﬁ'ﬁe%qg%’ﬁrr%zé‘f‘“ b@?e?dé%‘ﬁ“‘ ?ﬁé ]E?S.ﬁ“ﬁf{ &\?\éﬁ%’ﬁ?’ of the
pol yner irg@hin@ér sTekl desciipednietirsig isgovidad withoeterers teathd phadiymas iflugracaiioed.

Pol ymer Products [00123] The pol yners produced herein include honopol yner
and copdiigures $Actl-et hyl ene and/ or propyl ene with optional other nononers.
The pol Pﬁt{ﬁ Iﬁro?le %ﬁm‘o@hjﬂ%h% &1 idigryRE Q&Qgﬁﬁto"%ﬁclqgéﬁﬁahﬁ%gr & Brent cells
Preferabl'y, 'the polyners are propylene -based polyners, optionally with

et hpkenelefingd or acbiiancajpthaholgfamic ameparabitsctivel agd frthsedefindd0gseipn The

olynmers, especially the_propyl ene-based pal r ro ed with the

Dol yrer IAHIGUH TBRe sea! AERBIRRHY DES eehSapilbermR ek Foh T aPRIeuSTRg ¢ he

cat al YSHF%\%SE% %fcqﬂgéwmst SnbdBmPREOTEMuredWANE, QRel ABRIY Sirg: @ipildt Or S
an

of fornmu or (2)) may have higher nelting points and a higher Mwv
t han poltyriersdepeaisahed here empariatdlly A-gris cisfned inigicatasemn vatht the danareist al yst

systens at the .sa reaction.te rat.ure ee | LS. EH.qu 2a and
2b, andz§@ydﬂ§“§ﬁ£5%o e§aﬁﬁPg;H§§F 1%5?%Pgﬁ%gngggghgwﬁgggégmgﬁg‘gﬁégit is
i 11 upt r afeBfechhRd viriael gheigsehafoftieMoatall wsd theyatedavel dNdledsarghat dacalleasl t he
cationic c%ggonent of the activator in said catalyst_sg;tenl i nfl uences the

Mv and tand Mgllevehipypuis @i cash eqibin the library gap Be ghgicdarith Brespicievel @driai n
reaction_t rat i Vi tink h h ordi ng
o the TEVINETER Wi oL RefBEFR) ob Renithdst of SElL AR waiRE B ey e
def i ned by ehe tdielibragustouhyinehldyg neriafta ®f lkhghesll WMat saspleciivhiyglverespreidt tong
point than with a conparabl e conventional activator in conbination with the
sane netal |l ocene conpound. The sane is also evident from Figures 3a and 3b.
As expl ai ned above, without wishing to be bound by this theory, it is
believed that the coordination strength of the Lewis base resulting from

t he proton-depl eted cationic conponent of the activator is of inportance

a o o o o - 1 Y e NN A SN -



of at EtAI%@i 0, preferably a nelting point of at |east 90 0OC and a Mwv
of at Ieast 00, nore preferably a nelting point of at |least 100 OC and
a Mv of awol2essws®8, 000. [ 00129] The pol yners of the pr@sEniS2000weas8é on,
generally have a density in the range of fromO0.86g/cc to 0.97 g/cc,
preferably in the range of fromO0.88 cc to 0.965 g/cc, nore preferably in

the range of from 0.900 g/cc to 0. 96 even nore preferably in the
range of from0.905 g/cc to 0.95 g/cc, et even nore preferablé in the
range f«cawmp@sgb_l@ cgll amo T@e@ﬁ@egweh regaidl rheeenphodtas o Figrend 8r2 HBG 0. 915

R T

al t er nagdinedy. %mbﬁi@%t c&&"/A{Z fipykie pRaseall tterongh B\edyybeatdehtefasi as8®thpr &py| ene.
[00131] In anot her %r ef erred enbodi nent the pol yner produced, conprises
cormonone®?, i-nZ ®h8 to 99 nol % preferably from0.1 to 50 rml% nor e
prefera R Hefcal by i 98 leo’ektﬂ)33&9 e ¥ a{@re
prefiraﬁ*ﬁsi Fom 0 ré&%d%%ig%ef rﬂgéﬁ% m)IPe Cpref erea fromO. l to 0g

based om téle paming, easpdloymein. Figppl 2Bafhonscaahdlfeed- @Be@n[bﬁ)mﬁqcﬁt Hey m)l yrrer S

roduced by the processes of. the inventi ITB.kI
\F/)arl et yamrgm?aéwerﬂ@“ SRHCIPOBAIGE 1P ﬁhen@ﬂi‘}‘r ‘ﬁ&elﬁBﬁaSSE’ c?ﬂ ' Eact [%ﬁsélﬂﬁ%ﬂlrgner s
produce ehngc fﬁ%o?armex%iﬁfve% tﬁé1§ate mnaﬂdom 1861 witeuall ighearofl thodensiotly

pol yet hy astomers, plastoners, gh densi ty@:ﬁOI yet hyl enes, | ow
P

densi tyl@blIyxeetriogﬂeermeﬂ)odpnﬂnypmppqﬂr@macdhdawt%/mwy BE ¢ b SﬁﬂBF%d cdlich as
t d d X 3 f
TR R R S PO B R o

fiber extrighomand @ch%nﬁ %$|F€§11r@§B\NQA|th aaSapptapiateotedl vgiani mbsnmnadnforrol di ng
and rotary nol di ng | ms i nclude blown or cast filps fornmed extrusion

or by |amhrm1|b@scd @hﬂﬂﬁﬁkqlflieﬂrﬁﬁn@hﬁ%@ﬁ far|ths V%t%f%lhphwﬁf?mwéﬁhi%@e 9'frs,
orient eg % §§ The filnms are useful in snack packagi ng, heavy duty bags,
grocery 1:98 ll baked and frozen food packagi ng, nedical packaging,

I ndust r [@46| AResEvioRTIi 0SS, edch. cellnpHasods deﬁnedclny gredcangbindtowdof index

el 5 bl ot Fdie Rpeaciio ek o gsers, i Wiovely BH Ut B VRSP R RF b ke
filters, di %P&f forangfvgﬁ ’ceﬂ%ﬁiﬂc@ﬁilen@%m@tﬁ vaREO s }th [pR8sededhip 1dwetsr dfokpe

articl e% incrude ne Wi re and cabl e coati ngs, georrenbr anes, and
pond | i peksd cdvbird eslcalatedcTis, t}rmzlalmi&tttsi ingérevawns fnntlhmphwg@ wdevdnetthect i ons

in the form of bottles ank ge .hol | artlcle f ai ners
and t oy®laced ¢ell pig ?ﬁ%‘i’%rean ip htﬁFd aé‘d‘ffl {;)}ﬁmaé‘r? %ﬂ p}ﬁa d‘t?el(agl(s&é E
adhesi V%a@ﬁéﬁ G@H R3S Tlﬁ@ﬁl%tcﬁﬂllgacrelll)’phfa% o piRell cedl h@&leﬁ&&bst{tﬁ@dﬁ%lr] thbn

anot her this invention relates to: 1. A catal yst system
conpébi siphgedcdlt. anS| tion nmetal conpound and an activator, the activator

havi ng R A ) r.el
non-coo&@qqitob%ﬁﬁx%{ﬂé%n“’(m%& I?Oﬁg Iﬂtnﬁ’f{ﬁ%%rgni%’reap %S% or %f;qs %ﬁmﬁdé) Y e
hydr ocar, Qaﬁbuﬁﬁ&v BE RS %éﬁ@u@epmd@ﬂwamet(@tnmmlmd N2 my indgx oaps (Afhatbget her
formaflrst - to menbered non-aromatic r erein an

nunber dﬂlemﬂ@racenprder g determEesthaeapPEpriatsned!| 9{1 rFBel?esuif’Fl }gg q gyst °8

second, I’OITB.tI [ in angl g AR, Theh,Gesyst em
of two ?ki‘ gé‘dcxmﬁﬁ;?lté‘liﬁdénﬁ‘ixg’aﬂfesqé%g{éa%%%dsecond ring or ring gystem
i's fzgse(éarcmaseal@lndt nGMPi}, Agvalees domhe pcal adiyaratampotd tohibe Gins andMblios at

| east one second ring or ring syste

S a, carbo het er oat o/ and
may be <iahiss pf esaripyrrsHamaide e g;yoth%n@;c ﬂéﬁ?ﬂ%&?‘%%’%mgépggtcg from
the groyp €o aipm G to Go al kyI C
to Cl15 ggﬁ J}?@&b@ﬁérlé ﬁ{%efgrng{eq’ 1&%&?%& laryl, and R3 is
hydr ogerjo@48) maoitludiaté Gurite) cam;w:r thotef@®st Blaae@euué ofRoval Ky theresiy blﬁ?b t hat

g;) 2 ? 2(;} S@t Ooﬂsfgélggfg {%tstpe §19§? and@.?f }&a‘sﬁ(g’? i/i pé Rf %EJGQP(%A 1?%81@&1&&%'18 bgr ring

a“d 3@2 Cg‘a{ébe% Gefthe%ﬁ c@n Do 30 DiOAlEn¥d Withahd gite eVl vmuasgmre Ghe Mizdndas i's

. The catalyst system of paragraph 1 or wher ej. n is
[ B( R4) 4]va1uewﬁthe smmcng inmaloaien e be gewd i-85 YIc §HaEH Wﬂ%?fg oLt ?l:b%fl:?h aryl

PrGdi £ d
2o Dot arubenty oL ERG TR UL HRC FaBe Rl GG bt gty DA, T

a hal ogenat.emy nk@f @e akdex Ydlwerdfrell phadeoh enahedn G thmrc{:ia ’a"hkryfore cell

hal ogenated C 5 to C15 aryl, halogenated C to C25 al kylaryl, and

hal ogenated C to C25 aryl al kyI groups, and wherein R4 is preferabl y
perfluorinated aryl, nore preferably pentafluorophenyl, heptafl uoronaphthyl
or perfluorobiphenyl.4. The catalyst systemof any paragraphs 1 to 3,
wherein the transition netal corrpound IS a rret aI I ocene, pref erably a

. o o o .



met al | agyql gpddn@ containing fromabout 3 to about 20 carbon atons; or both
together can be an olefin, diolefin or aryne ligand. 5. The catal yst system
of any ofwpapsgmsgRs 1 to 4, wherein the transition netaCTase@oondgsand/ or
the activator are supported on a solid support, wherein the support
conprises silica or alumna. 6. A pro gss for polynerizing one or nore

ol efins, conprising contacting under E | ymeri zation conditions one or nore
ol efin nononmers with a catal yst systemaccording to any of paragraphs 1 to
5. 7. Ushassfl shosldhsaedifastthe swbiagt eell, 23 indicatedibiyromresnonding cs¥ AphhigrEphs 1 to
5 as actlio\f%g o ‘;: a transition netal conpound in a catalyst systemfor the
pol ynmeri zati®on of one or nore olefins. 8. A process for polynerizing one or
nmor e ol ¢§049% Todhigdratesiupters onvisadzk itrgightdest peky nat UzdtRoons aothdilégioblecone or
nore olefin nononers with a catalyst systemconprising a.transition netal
conpoundVané FigiradBias daorubieey Fﬂg TR Yokl wgthfs 5?%%?6% Pﬁf%ﬁt&ﬂqﬂ bEV] -,
(2) ergiNxGY] i 0f-.COQr.4] i anken 1 i tr ,
phos%,)\lhho5(3g}o&r};%‘>)<’y§7}e1€1r,e ﬂ‘n@l’”éh % tﬂ% %%}tei 1296r1i t roge‘%(rgytg);r@i tﬁ%@%ﬁ%@ﬁ‘éﬁ" Q%ﬁ% 0nf tihg 2 if
A is oxydgegt calids tdenlgedtpbe R1ANEG):denthecalcubteddinfiéevanes elittle swtgecicéil to C3

ol scul Kl G om0 Prart VASEvrg) i ey e ol S ah B H3Ee o
subst anth @l ¥h BgarCAS Thbfckdie) d&gr@aﬁ G 6hdINBEBEdBAR sEhjet.cef); asTh@icRe@cess

of any of paragraphs 6 or 8, or the use of paragraph 7, wherein the one or
nor e ol b icosespoadiap pblhUsplef imRovamhaf pigafe?@bl y propyl ene, optionally in

conbj nat | i th anot her, al ph Lefm. ,.10 e S$~0f - raphs
6, ngbort[ggdl)%quﬁ% lfglgwtngo% %;t%%acr’ "érb i.op Sl-H; %‘fﬁ%&%mgce’r%}tﬁ%%%@{ﬂg%%@gt or is
a conbi natki o B2 RYelllgpsit shapes deditted st each PO thtisin Obué ar spetidicition éthdef i ned

in any of paragraphs 1to 5 and/or_fornul a %2) as_defined in paragraph 8.
11. The appropeae cel phasy forf cach selhin Bowd, Bca be sgenithl thggatgtevghlayyrt shangs ng 7

or 9, r.ehn +o0 s I vl i i

t et rak?@?ﬁ%@t%ﬁ]m@g&%ﬁﬂeﬁqﬁ%ahéggg%le‘l,l Eet%%tgpﬁ{‘ﬂée}%?%?qlﬁ%‘f%oﬁéﬁﬁ? tt%/el olsvaetle or

t et r aki $ayopestiapesosfaacipbehylighbatiathe M2 RvelNigugrgpae s§therlogis blook 104r agr aph 11,
wherein the transjtjon nmetal cqonmpound is a netall.ocene | ected fromthe
grolip c W&ﬁlétTihﬁQ%Ph@“}%@g@?ﬂ%&i’wpb‘féﬁiﬁ?ﬁiVé‘gﬁ?&%‘ﬁv{))ﬂPFa@glE‘é éo‘éf‘te level

~ZI TCONQGRRNGY o atfafxlcfeiu i%ﬁéﬂi%!'éﬂn' ¥t Riuslly nEBN¥ ) ohaknorearyobr -&ig qenacene, a
rac-di nethylsityl bi 582- met hyl - 4- phenyl i ndenyl ) hafnocené or -zirconocene,
a rac- diaditiophBy,| the rdsicngRspatialhglatinashiy bytwieert o sve cloip levely coreclkased o

rac-di met hyl.sjlyl his(2-nethyl-4-naphthylindenyl) hafnocene qr .

-zir conﬁéséﬁté;lyo%ya‘ﬂ“%élkﬁwg rl?g?“(h Hﬁlé’?? eﬁ‘ﬁ%ﬁﬁi‘}“? “H%F%B JB¥S- 2’?’ re )ﬁ%’?@%n%%%entg ¢
wher ei n ot 5, HAf HRSRMEcRRE! BighfQNACLBR Hidsd & a MoAslelltvraledae] chmmums Xi
and X which are as defined in paragraph 4. 13. The process of a

ny of
par 2gr agtis tiis M, legel-togpatelleyvelqritch zatipin ether egbodimenisymay bep/ai Ag, ?,}I‘h 473,10,
11, or 25(21,3 \/gqe{cei n the polynerization is conducted in solution and at a
t enpera Pé f°at 1east about 80 0C, preferably of at |east about 100 0C
nore pr¢hes2p shotfd B apRasite@initheldll fHasing4netidd qesatiedheedin arovidd for
par agraphs 6, 8, 9, 10, 11, 12, or 13, or, the use o{ anﬁ1 o{( golaim; 7, 9,
10, 11, maximen pakirgePEi sl MEIUHB b EbYeTC 6RPe fiSH-0 f- &> s oBIoRlask t V35 oW ghout
prefera . 9 r I S r to
par agr a%h%gg%lbg & agﬁ%?c]egtg r @8 %%@ES&F?% %EH?QE%R/P%E%h%{)‘?gﬁr he%eR ;ﬁfaEng
Chapact ediizalsidessibcPBeivht dtndy Edlls te b&placbcetbladuindaryGhroshbbungaapivthin tAe| | ance

por meat IEHHIbHAT R o BHOF Jpodhareront ahvass or Driites BRER P e o bBrret e
t hat ”E%éx%fe ﬁ?ntmq dfﬁu@x?%r%fé@%f%tﬁﬁﬁé‘éfm dnie1everk! Bicdrb e, ggeeen atih@ n@logent and

that of t ol vent contal ning the fractionated ynmer. The system was

ol
used at dggtBibeChevctnhaltyRiethd neahliocxpishe eidth ofrwlpbpsacpw@mwdwfﬁ laigphede@ft hat

tabilized with.-25 f butylated h | ; .. The ,fl
fate” ook oty Hipfh Rl Gandbble, ALa, i e Ly gk o o D' "
col ggns WRr LediffatidinScdnflRAbAIWEhiuSe Of he Usaaficiafray MRbitedTRlecadligidnalMol . 34,

No. 19, pp. 6812-6820" which _is incorporated herein by reference, [00136]
The sepdarcatdlophasingina¢thedsydeserihediesesn gleviatethpeedda e ameerupsdigimasar i es

of narr ol | ar, I aht. @i str] I - W

et oct Sopiieh Sy iAol &ldebctnbiR Bitakiont bFREoR BIUARRIIINER i on
limts of the colum set. At |east 10 individual polystyrene standards,
ranging fromM -580 to 10, 000,000, were used to generate the calibration
curve. The polystyrene standards were obtained from Pol yner Laboratories
(Amherst, MA) or an equival ent source. To assure internal consistency, the
flowrate was corrected for each calibrant run to give a conmon peak
position for the flow rate marker (taken to be the positive inject peak)

T N T . o r - N o . o



t enper atpgigeagokq)p and heat of fusion (DH) were determ ned using the

foll ow ng procedure according to ASTM D34 18-03. Differential scanning

cal ori metwpco(op8g§sdat a were obtai ned usi ng a TA | nstruremtus20000¢458¢ OO
machi ne. Sanpl es wei ghi ng approximately 5-10 ng were sealed in an al um num
hernmetic sanple pan. The DSC dat a wer(é%recor ded by first gradually heating
the sanple to 200 OC at a rate of 10 m nute. The sanple was kept at 200

OC for 5 mnutes then cooled down to -90 0OC at a rate of 10 ¢ m nute before

a second dowltiplegvHemt .gfgteéyéheée%§roafp€bp$ eldr eRSimzed iR g dRYiZ8¥ Al cycl e
t her mal e endot herm c peaks were
masureagﬁég@tuse mausrecefete ne t héélg}?%g%u}?usi on. The nelting and

cryst al [0053] Fogurd & mgar ﬂmmﬂraﬁ)nrshpwntgeadﬂm«:lmrwﬁraenahbdilfcrrethl:ﬁdmgl aet] vahents econd

ot Pyl o6 BREEECRE REGisdbyRERS PRSSTAY, Bl S THb g ok 7 & SSCROPANIY TP ¢ he
fol I ow pgniechebq mﬁa amawfaﬁa%fmeauﬁel M @brdafty FRh. on@re%?o%ﬁﬁn&ﬁ o

tenperature of abo C, was” nounted on a Perkin El ner Spectrum 2000
i nf r ar ethespresnt mylamncurrétt @louldﬁba‘ mndlersscp@cthatuhe efeatdnethe agrpicendycemm cdomeyn 1 t o

4000 cm 1 was recorded e, ar. r | ene .band at 1165 cm 1
ot necarsaouhom fia Bty rueRtaTu e AT R OBy heR e B Selbansbar s
cal cul atgd. Tﬁ@em&ﬁg@|1hd’l@ddsnérﬁg€>éirhﬂ1&ﬂ 50RMee lde;angtdage APy |spa® bekiohga band

is nomnaliy from695 cm1 to the m ni mum between 745 and 775 cm 1 . For
t he poI yasiooplyspariel nekatianshiie bearsen vieabeidtasmf agpsedi v leaplgeThes Vingal sraleFy from

o The. PHRCCHERY cdip B P T ol M mlicor AR Sl BN AERE Y 10

13. 696 Xaza\¥Tahe sé?n&BhdhARirlc)hqﬁnds ﬁﬁvi(ﬁlslyh(ﬁsdtaiddo tlaf plidse spzroeas fdefinédhes peak at
1165 cm 1 to the area of the peak at -732 cm 1 Viscosjty (BOISQJ

Vi scosi ﬂgﬁtamg cxisndine awmearicy Y Bebwien iceessv g ialighmertRasHope o AWe VAt inber
27 spin K S

col | oot St TR E A el e AR R SOl AR e D R T e,
1200C s ihavlrd a bﬁousle@)nal melan&ashm spelobmt teifivgt ad\deacdndrvidyps grateraigerat ewarii a

Ul 65 witeh BFCaGes o6 MeoighaeBEE o LIS QLA PoGt QR ‘aJaPa Rp 130
transi eg&%s %ﬂ%fcﬁlméﬁgﬂa ial B xR BHeRN A cdRg Ve HiTdRhierdd ofURS ﬁwﬂr ation

types carbons was cal culated by nmultiplying the different groups
by 1000aad1decdn@wd1waggnatm result by the total nunber of carbons. M was

cal cul a di vi the tot nunb unsa es 4, 000
[o0141] 160 heeod Suniges B andRaRop R o ol FaERSRRaNGS Hidedts o
bet ween cLings {ink@Wiftda SResideds tﬁ@ﬁhz@@ %fac@nmé@foaé i folowigepBetion rSOB,pth')
Nunmber of hydrogens per structure Vinyl 4.95-5. 10 2 kailldene 4.70-4.84 2

Vi n20 enéef‘sb@mdsrm the Fehjeaiisell it imatarsonsly aBgmg witlca vitypd finsgheasBiyado 142]
t het
Vacuom AHOEREHLRET GRS B Vs Bl LE SR GRRIPIL AR BoRRed STER 11 2

sol vent $olfdaey B‘M 6hias 6l Boommd\hdréft bBdgenst the plede epae 323 Allsisgirethe eheBNEIC and
N- Met hyl p%rr ol i dine were purchased from Al dri.c

Me
( CgHe) 22f Wiravdfethsdeic hawwdary o BhE cakd S0 %Wﬁitﬁ?eeugw%%%mﬁﬁwgz
th My C OFv)4
Z%g [ ﬁ:' ?E?&Q&B g) l)%?]l %%Z?%f ‘%8 &)ﬁﬁagg@ilp léﬁénﬁf@eac ec%gié/?eg%naﬂlﬁ) [n Bug |[‘\[|Ua|_\|][e|[§(8( CeF \5/3 4}
and2f Ph I}MSBI]-I]WEQ S Fest) Bundenyeofpthe chbjsetdedlr dignad byetinthiedeft Tidge iofidhes plasal

th f t d th d b
ol 1 ow nEecererae gl SIBHPURI St/oReOr bRt arh GUPEBe AvIRar e POgis
Li B( C6F )i bgsteagn(lgca%oﬁs oigfth% V'WPJI )gré&@§oﬂ1h§ §H§s\é@@hiprle\3@@rdﬂﬁtw@f@ @edefitceRnbi ent

tenperature. Solid .3 mmvol) was added to the reaction
m xt ur e bonndzoy. tiilmrfs‘sthlese O_f)tth\iiU@@spen Tmeﬁeéﬁ@t firshvariant of ke wayedtcel thad f or

The ‘ool 31 R84 T PlbpEeTae FEatnBah AR shlnt ok Mg AC Ul s FREE b b oy

was 3gr i %ij&lehrbeﬂaﬁbk@ ﬂhﬁfd ]Ihhoﬁtlét ﬁlﬁaséQ)fQﬁ‘e Tszjyctteéedl @an/b chdrageigbdcly 1rﬂ:in NVR
(Cd 2D2) ppm 61 | H), .. Trinmet hyl apmoni um

t et r aki sx@hxemf@rf qaabrpbaszedrfénmmyll W@reathé 1{!@%1&64116 fex e alveil phsed ghyppleyelgs o 1
nmol ) H 2.1
nmol ) f \A%Fﬁ ﬁoutbé%gsgdnge egs‘m‘? gér;‘%er a%lﬁg@ B%@@Efgxg‘él‘?f:tlgﬁﬁ%% %teh(e%/gg%%llgl tered
over a ghasardst virtuanidhe dfahe giybh cliplléwelis fvirital gtage webinabel phase wpasgol’iglites
product was dried in vacuo for 12 hours to yield a light tan solid (1.6 Q).
1H NWR (CA 2D2) d ppm 8.1 (very br s, IH), 2.85 (d, 9H).

N-Met hyl pyrrolidiniumtetrakis(pentafluorophenyl)borate [00145]

N-Met hyl pyrrolidini umhydrochloride was prepared fromthe respective anine
by hydrochl ori natlon u5| ng HCI (2 M EtZO) |n pent ane. The resultl ng SO|Id

o r " 1 L oN N -



N- Met hy RXMIQiZilg-"j ni um tetraki s(heptafl uoro-2-naphthyl )b orate[ 00146]

N- net hyl pyrrolidi ni um hydrochloride (0.50 g, 4.1 mmol) was di ssolved in 100
m di chl oworzetoms®sat room tenperature. Solid NaB(2-C oPgrAISeehIB4Gs0 4. 1
mmol ) was added to the reaction mxture in portions over 10 minutes. After
1 hour the reaction m xture was aIIowF to settle for an additional hour
and then filtered through a glass frit“to renove NaCl. The |ight

anmber-colored filtrate was reduced in vacuo to yield a %}%Ql\’fm id. The
pr oduct 3ied ehraveeorraspondingindax Helert Conatnddmaatorsee grte Rha54P yi el d

was 4.3,9...[80147 r 5 : 2 H,
1.57 ( d‘,egﬁlsr%eri“.“%’- %‘5@%}1‘%(‘1% R&%a,gg BB e ?lr’ésgf fﬁ-ﬁ‘? 9”%6893 v &of? gl(;{/ﬁlg

Synt hesfg fiace Reaehmyti [ydmi stboidaay! heathilibrardiseoted i atdrgitmk fdmplabomoni um
t et r aki sf pent af | uor ophenvDbor at e supported on silica [00148] Ineos ES-757

si | ca garompygegrepdadlemsdid™at 600 0C) was slurried in 100 nl of tol uene and
reacd edpiy inb the ' Yo ithedCaperatidd JV7huvEchas

sti r§r ed[@@gﬁpggﬁ%@n%ghﬁ%%%ﬁﬁj %ﬂgﬁeﬁﬁﬁogﬂn%%ﬁég%%ge%ol% d was collected on a
gl ass f thetlefl \wasiday of the delixanevad drodr ite dutirent pasition afliees hedihpsetPaseipdrt was

e AR PR 4kt B B PR
for 30 MW dbrsthEd flat BERE WOuhdAy W Ih\es! Rde@edaRebsalthoprde tspadedn®perfation 2

hours. The supported catal yst was isolated on a glass frit, washed with
t ol uene5QB&vithos) manthgdihc edrtial arateuof the phased chipovels StiPpo theahasstsarsfst |

Pol rizati anple 1 eeFig.. - Faat i | ene

[ ooitio] Pt FEFFEBpryIer Shrlind Mo pgingp 20T or SR (heRY) <l
added t @u@ent posiibh @t afemfie) paira iBYFiZEO 3l th siehexapessibit lscaton (giZperfat ur e
under N purige. Propyl ene was then added by vol une as neasured from a sight
gl ass wilteneit hewedeenoktherell pithinsthe phwse spdscPdve was heated to tenperature,

al | oned abilize. - Ot r ' p I real B¢ Gat al yst
Syst em HBTRE HER e e e et e ot o

i n tol ugaRicsAlUttdrathiy ialowatfal yat widthe thit tane lah ghtegereswitipde N theugiie 1qved f1 ush

was repeated 2 tines. After polynperjzation 0 ete, the, autocl ave

conf &nt ¥irfuat sratiellepitehy theg dhs P%ﬁ%‘réger eefroRs Qﬁ\ﬁ%tslﬁ’g Cgﬁhg“é‘gjaﬁr gggﬂ;{ée gWPE y

vent ed. ' Atk Qind VOitiA8 $h€ PRisaisPade afiidiovakat i | es
wer e reﬁgi\}gcf%gﬁgrgﬁkéo\é%{ﬂgg%{eiﬁglg@:’teﬁegrrﬂ\%vagl dried i nga ?vasgujm ovgn at 70 0OC
for 2 tenidpdintiseswEO0bED kdjfbent peir af katederss viavg! greta laes ovithin S€PhRse PRS- bat ch

i ments .of Exanpl inat | j - |
(et vatbissivnien Sraeratneibfiarhs 3 Hny 6 bO0va Solf Brohehahed 21
a star f)embbgfl?ﬂe"ﬂ%-]foJ he iesektise oémichbaiteas:cdhipohyBidwatiibmidtinsharae ghven

es

below in Ta la, Ib, 2a, 2b and 3. Figure 1 shows the rﬁﬁlts,giv nin
Tabbes liscgarcnulkipleiof thagate denchvirtiRlgrate (veiparitehi then theapgssiRlflogations o

(conparative): ;A-2 Run 3 (.C rative):. A 1 A e A abl e

| a: Met hg}b%leﬁéﬁgné&upd%ﬁé@fha%%%@n@‘ a%% %%agzﬁéﬂﬁesiﬁ%nglm eé%ﬁ%rt%%&r@éﬂﬁﬁegg%%r e and
| npl enengator @MidhoihhSetwasRarbydjhdenepdios Sgale kathdrtu gradines withnahe piase
Becker, Dhrum | Gandhi BACKGROUND [0001] In nodern sem conductor chip

("chi p" ppahesi gn, standard cells are placed on the chip to define a

particul i ty ibleWotdtioRef

manuf actlﬁéséiéﬁglt%%eﬁggrdgﬂﬁc}aa&%ﬁ#ggeg%j@%%\alt ggcﬁh%@ggg%hﬁgglgﬁdar dcell is
def bped tholehatanddty edge @lolitisn dre phosessice, b mglhall cootimise Wit 4n wlraiiodesi gn

rule (DR) spacing requirement between adj.acent conducti features. In this
manneﬁ, %Qﬁégr ‘é‘f‘rfv%t’r%%?f‘dﬁ'@é‘? ﬂfgéls\ﬁ%eﬁtrcﬁ J&?aﬁ%‘gﬂn ﬁoé;)% loqso‘)fgtﬁ% P{“'g%aﬁ ra?estqr{ei r
conbi neqy exclUs Eﬁ’i? 1eEreFitRR S0 Me Tch&ell Yolh&ir) arhin deqihastas s 8 subjbdt efjual  at

| east the spacing requirenent between adjacent conductive features.
Thus, t hepresentsusiatherz oagangnabliles stldattucdl tha ise spitabie donmiicemsnt 0§ Rt hin a

t andard |1 .without f |1 - | 1o : ,
hon. oty eaR R S ogn oY s BT Bl BRER drd A8 (RS YRR e vever

exchysi QhadOneheatbREl BdIECanhlkd bk tbastaridat By éeleksvahen foorfuhnghased olcipupy an
expensi ve anmount of chip area. [0002] In vieM/?f the,forﬁgoing, ig)is of

i nt er estleved Opritianz¥9carindesssjorage abisgieathasa el dssHOer el ARty Slidbrapyy
routingfreﬁgurggﬁl%ﬁgu‘g nost efficiently utilized, particularly when cells
are defiRed™ cording 0 a constrained | ayout architecture. SUVMARY [ 0003]

I n one enbodi nent, a sem conductor chip is disclosed. The sem conduct or
chip includes a logic block area. The |ogic block area includes a first
chip level in which |ayout features are placed according to a first virtual
grate. The logic block area also includes a second chip level in which

| ayout features are placed according to a second virtual grate. A rational
spatial relationship exists between the first and second virtual grates. A

o o Y " o



The mt@g&Amllgdes an operation for identifying a phase space for the

desi gnated area of the sem conductor chip. The phase space is defined as a
di st ance woterdiosgsper pendi cul ar| ybet ween successi ve oc®UTsS2@e94980 a samnme
rel ati onship between the two virtual grates that have a rational spati al
relationship within the designated ar§§ of the sem conductor chip. The

nmet hod al so i ncludes an operation for“aligning a |left boundary of a subject
cell with a |left edge of the phase space. Wth the |eft boundary of the

subj ect [098P] The imptiadl thice Predseds with aceRgEIYT ORFaighakle fog glsteamingpe 3dethst i on i s

perforned. to def. i r h | . tikons of
Phe. t ottty bPap@ulon upPhae Poiahy F A B B AARE Bt crBEEUE T
The fir shotdtanesiblk lbogios Whjteckfideiuhdirg of tlar @l dors axiseivithini the ahase sphe, met hod
further includes an operation for m)glin the left bou a{oy of tth j%bj ect
cel | frBmmetod favieeh Pagko ancion 8 s HovheerpHaaathep,passitiie lagation o %‘8 fble

| ocag i o ! i1 eyl ¢hd mbitbicBndisPhARRBPACE.
Wtﬂgthgo‘ﬁgﬁwghﬁg@ré/)&gg?lg?ﬁ%ﬁg&g}lg?% celf%lcﬁgned w th the next posgs)i bl e

| ocat i osompletiopef ttei oethod of Eiduor hetdie tcoll dibfirnevil indnde phagant of theheubiaehj ect
cell based_on |locations of the two virtual,.qgrates relative.to.the l.eft
boundar %lgfortqq@ E%}bg‘é f’elgB]I“}S.e %ﬁ @We?&cubwgggl %F aﬁ?eor%ﬁ‘ﬁjsslgfcoggﬁtori csh‘?%t or ed
in the gehledldBiBM%-to TRSHIBINGSE, ROV bAHRSIyA¥mBUHRGrdtectus),t boundary of
the subject cell t0 each of its possible l'ocations within the phase space,
and by 60hFigyrands st dustragioa sHpvingraeflewgitasied agnethedfos plgcang celle Withit a each

ible |, ' f | ef . bound f.. th ] | it i h
Cpalb. paptos; o f shischdreten b Snre e furkod | Byl a8, HhOuie I Prase

cel I' s Whtddkdhnde desh Bt edbadigrRnobf ahs gifeandundon.c The. mdthed netlhdes amcl udes
an operation for defining respective virtual grates for each 0{1. t wo ghased
chi p | evptration OAI for Hefiwas irgmwseider sirwal srateshior sarh ofiwaceiseed g, 1oy
virtual grates of . IR I 18819 2RANEindd i@t | onal
spati al “g%‘f%ﬁ}eo%osrﬂ%”g%f%s%@t@ ﬁ@%c@?schd. (ralf\gll%t} g?}%ﬁgﬁ%“g?a?? onaf or 1|oI aci ng

cel l's whil¥ B rhfiénatigapitpitatiadomshin A pteveushnilisansticttep ditig. gritee thastdrod

further includes an operatjon for determ ning a required cel hase for
eachs pl gewenosbl rigiiadhindex ¢elodesy ot sngtiallacat ’?'}ﬁig“%é’gmec%ﬂ%ﬂtfh%rr V(‘,rﬁ‘faﬁ For
each pl %ﬁa?? é)cftgilés %ﬁtﬁy&ln@/kber Sl 0@ AFERoRiddrbe S ative ONARIEIAT sphiap, an

operati erforned to substitute a variant of the placed cell having
t he requélagshshipl In pleasmehodsuet, thhavo phasodchipdenclrreosrepprnddels gofe levrd andvg

hased chip levels within the substityted varj f 1} al i
P The s hacaprmiconpet lateh oyl Nehph cRcmiRsls B R i biEe BpBFAMSHS het! ! 97
enmbodi m%mph@se&%@%\eéis ¢MadablRna kO LAgRvIEE Wvelss di scl osed to include a

sem conductor chip layout recorded in a digital format. The sem conductor
chi P01 ayend1] iTihe natlecs! thei prsiceeds|vogkamerasationcdO3drnplagingiceldy Withinghe porgien; n

whi ch | ayout features are .pl ace andi . [ [St: Wi I The
seni coné?ﬁgli’%f’hlghirhb %g;gﬁpdﬁﬁwg@ t?lﬁgf"éo‘;ehggéa%gglggc}gvdﬁf 14c hll%pm}%%/égl%i ?’I%Vﬁr ?ﬁﬁl ayout
f eat ur egoakLoPBGBHIAGTINE 4ha tie Gtis anthlxdedtinalwgradelingXromtié¢foratigpat i al
rel ati onship exists between the first and seconﬁ%vi Etual grates. TE}?

sem condassptheatarion af thetchinrAlhe rin jone emipadiment, the s¢llosanchs placed syck 403 ¢ hi n
t he | ogic .bloc ea.1.: ryilﬁq ; St hiS [ h&befg to
an apprc?ilﬁ)eiﬂlC ?%nlﬁgﬁés, %%hlgﬁ%%n%h&%?yce %Eplh‘gli%gfel J?ﬁghla%lgr%gﬁ ?%:E g&%ge of the
nurber  @hipcleldls, pligs ewthcthd hel-pitaly ofithef \@atial rgeate iofi thetphasddr dhtip davdl avognidechi p

| evel s of a given placed cell to be aligned with the first and second

vi rtual sgreHeedrtad g5dePittlbned within the given placed cell. [0007] In one
embodl M q2) A1 Shbimbd RAGH Yrodh ek ook Bn dyfltaioh dos' f Rermidy GQTRUI phase
readabl e storage mediumis disclosed. The cell library includes a plurality
of cell rkqyedtfer emhroed piaveil iy operatdorf 6&F. dntonp lembedimsht, ghegyregaied e¢ll phasge

given cell includes at |.east ane chi.p |evel in ich -l .. fe are
pl aced A A&RERFEHIS 1éﬁnf’ﬁe‘itb\)/’i ’P&%Yalg?sa@éﬁl%%as%%{] F}?lgalf\%éérjgltt“g&l gltegg?cl%ﬁed by
a sap of.cHak@lihahe fALRVhNc SRAradenplizkedihip levebwikinahelplagedailds defited asel |
| ayout. Each different phase of the given cell is defined rent

. by a dif
spaci ng thediseere mepssfest paipendicaidrlyoRatiersy e defhbeundany fsthe \Piaﬁ?@&?l?fﬂ? ®of the

virtual grate.. 08] . : : i ! Wi | |
ecoms. HEPE QiR aHt o hELREPRER ShPnG A AN ARRT Suniife pReET bRt
conj uncth®Reatks: Rirtae liae 6DMeyEnNthaskdackiin el Virthalsgratatthatgs by theaightof dikanpl e
t he present invention. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure A is an
illustration show ng a sem conductor chip defined to include a | ogic bl ock,
in accordance with one enbodi nent of the present invention; Figure IB is an
illustration show ng placement of cells in the Iogic block, in accordance
wi th one enbodi rent of the present invention; Figure 2Ais an illustration

S Y b1 o - o o, oy



exenpl afyogi@1level and M2 | evel |ayout shapes depicted for each cell
therein, 1n accordance with one enbodi nent of the present invention; Figure
5 is an iwbustwmsd8n showi ng a flowchart of a method forcCaaiSeenongsssel |
variants of differing cell phase to enable placenent of cells within an
area on a sem conductor chip defined gﬁgor ding to a dynam c array
architecture, in accordance with one odi nrent of the present invention;
Figure 6 is an illustration showing a flowhart of gléineth d {ﬁor pkac' ng

cel I's wefirhayndaysifithoeelbiCalrudaied pdrE yaluey fog Rigphased AuR leetorikant Plase

dynam c g L3y Pgrcgpllp&t%ﬁttHrc% ekﬁbnﬁﬁ%o{nqg)p@%u@é bh vgﬁﬁl@@% 6RR pREed bal
present i nventron; “Figure I's an-illustration show ng an exaﬁ‘pl e of
di f f er entthphasicligsbrany @ &leatfyda ipattenonneett dethel sanfe ppeat ecl hyvidg shosed

|l ogic cells defined within a DAS,. i.n accordance W ne enbodi t,of the
pr esent raHVEhES bRNAsE MY PREGRHOR @%ﬁg\ﬂé Pg O‘é&%ﬁﬁlsléb%’%“%/??rteﬁgl? pﬁf?ﬁﬂ%ﬂég‘?i ned
Wi thn ; ! ' Has thdlrREHEd dANGRase ke Ashedheent  of
thehépreé%ﬁf‘g%{ﬁs{éﬁ@t%E.tﬁélDE%%%E%%%ﬁs%R}?sP%l C]r\le%l[ 0009] ?nat e gg}ﬁ%m lng

descri ptayount, featurmsrioulse sipsed thip ldelsaol echplcsérell by align with thieyirtte Prieyvi de a

t hor ough .under st andi,ng .,of th resent inventjion. .Ilt wll be apparent,
howeve??f pBaRed £pin IF"Z‘HS fi?ﬁr’teﬁ@&gf?&tﬁl?gpmt“hogt db SoiRndUEoE R 1?'onplr[])ny be

practi coghed] BAQKL of M (REgcthd, 1l orfeh@fiodimen bi eniiedndutisr chip Btdugined to

i nstances, well known process operations have not been described in detail
i n or defnchule & logisnredessar Theylogisstlogkearen énghpdes arfirsi ¢y itvebH Whish 18Y0UEi gur e
A s an illustratiqgn s ] } chi " Ghi R )1 0; iped to
i nc?(zde?eér‘t‘frgsg?rg e %@mgln% a:gl ?:sg ;%dgl%g %Pa\‘/%\%t heo%gﬁe@ggg ?l%nz?ébo%c{aﬁééé %r esent
i nvent i egond BBipl10€] 6n BhatkadAS féanatsisleplicet egcadiad ¢ sewint wiewdl gese.id t he

formof nulti-level structures defined gn a@ii [ C(En. substrate of thefchi p
101. At ratiosahsperialtislapionship exipta feiweaen thqifit and scropd vHTuet g&tsn A gisndlar e
formed. inl tRY Rl bl P 884119 ddIBS addoRdi

patter n@%i‘%aaﬁgBgﬁwﬁblgéﬁ%@g&ﬂﬂiﬁggq{&gﬁt% Eteﬂgt%&lglr?lse{ éjta%r devi ces atg dlg ine a
desi r edtd at egirapiedeione uf b ndewecef coll glosespdht epprogriate rdll phiseecahsgpdnyoudr e

i nsul ated from other conductiyve | ayers by dielectrjc materials,. .Th

st r bt uleuTPBHY HF 665t guRaeesd GBI IRECls Ab? 81veR lcth o b BaliEnpd AT iy G

devi ces (ﬁ@&:@hﬁ %/Frﬁltal Pdids1ab BsitibHIBY BRAA MRCEiSen Flabed WML hisRo@a®R un@deloodf t he
e

chip 10yimare I ned”according to a specified layout. Additionally, the
gl obal llayawiveharell defjnadein dceardhnosfwittheitheh phtheaumbayofrellabgsasis defifedt® many

smal | |ayout areas, where.each | ut.area |s j i i | ogi c
const r uEtIobF SBteloe e Sredlear it fubTrdr BRFLGsRdn ght BrBodieel 2

Wi thin g gi ekt th GREiné @héMardint tfer gRep cdDlcerBphilingtegreateibut aght her
to forma logic unit referred to as a cell. [0011] A cell, as referenced
her @) n, phasss.coehtvs similabsleptsicel ehprasteristipoghleo.f ineits sRHPOHAEN e ﬁ@%‘ﬁs‘lﬂr ‘g‘ﬁ es

| ower-level integrated, cirkcuit | o1d-Apk e i : I ction.
1 ShouP e’ Grep SRS HehGH! dne Y ot o PR L g R e
mul ti pl gecdlilchipAkidtin @Rsbstaial g centéroé neahér alarg atdlbbmunday the islpirhbelent i at ed

by feature m_ze,@perfornance, and process conpensation techni que (PCT)
pr ocessiviigial Hags ehtbmprskandsseondyiBugleift®y ari ati ons for a given |ogic

unct | Ofdgay n?%né’ie&%g@g%kﬂ%l@ﬂu{%epm1s%@mm P RowsShARRI tht 68O BlocRUI T ent

| eakage parea, optical proximty correction), RET (reticle
enhapcenral suchchn dhtodyding edlchountlasdsond co-aligwdbalsanitems eotadinient, adiightcel |
description includes the |ayouts for the cell in eac evel . of i
within hé&adss mea?%b%%#tcieﬁélls B ﬂ?e Peight i?ﬁ‘?ﬁlé’g t#)ee&ﬁ‘PP%rdof‘éeqFrr‘% enent
the | ogig..EuBgtih oD a@bcddepasidi- toMpk@asS RS bf @@l Fyst @dC&lcbndlesaral Rirated

i ncl udes €‘layouts for the cell in each |evel of the chip extending fromthe
subst r atAelditenally,uin ot ombbdiznepara wedth 0f dapk &f dhemaeper af splls [SOBLAtedsH one

enbodi nent,,. the | ogic ock. 103 is_defi l.ac] r | s of
vari ous MYEPIE @&%&F&fqi‘%ﬁli%m R ﬁ%gcflg%?@dgﬂock a%%l.wg&(;ﬁ: elg té‘&‘nﬁrL’e,
congpdenatat iAviruabRResadf Belfrs Artdalagratepisailigrbll eviflos virsweal int Rifthe fiest] ogi ¢
bl ock 103, where each of cells AZ is defined to perf rmfg%e?li fferent |logic
funct i orvitial grite lexaathien eybedipsat. mewidth pheadhyyithe BrueR alosllsds 2B aNE | ned
by pl ace t, .of C S Lt hingr | s shown
n B ur e g s ordnE ok ML NS b TP b G et eal e
neasur egafatlenol eftial times o tht fiast vasisl grayd)vealigned vatine madppirftbotwaselafijacentcel | .
However, the height of the cells as nmeasured vertically within a given row
is essentially the sanme fromecell-to-cell, thereby allow ng the | ogic bl ock
103 to be popul ated by adjacently defined rows of cells of consistent

hei ght. Al so, in some enbodi ments, the height of cells nmay vary from
row-to-row and/or within a row. [0013] A dynam c array architecture

o o . o o o, .



appreci ¢ggdhpd2fjgt in sone enbodiments, the virtual grate of a given |evel
may be oriented either perpendicular or parallel to the virtual grate of an
adj acent wewvel0/00p2815] I n one enbodi nent, each virtual @CRUGS2000014580 vari ous
| evel s of the chip is indexed to an origin of a single coordinate system
Therefore, the coordinate system enab&gs control of a spatial relationship
between the virtual grates within the®¥arious |evels of the chip. For
exanpl e, in the exenplary enbodi ment of Figure 2A, each of the gate |evel
and M2 Vietwel lingsrefuthl fyptavisyal grafen die yedanasharerehiadynent( o vosithoef %?nggrth‘i’ nat e

system where th [igi , y t . = | 0 he

| ogi c Rels erl?fl eg g%alg ﬁlﬂ?é]eg ng 1?’%)}%1%?&1%}?%3%’;%?‘&&@@?%3 er{syloogpgrrﬁgf fa?(?]e
origin &R&h®ouddart BE csbgsigicaatl (Sysis paratiantobérth diatedf tt fiastyithed gtatons on t he
chip 101, and is not required t? be_ |l ocated at a par.t,i Qulgr%(posi ion of a

| ogi ¢ bhlégsed; withwgithas acwiriual Bpgot fhepfirshruualgiele of @ Midpqipkds aJa¢t cor ner
of tfpe Lf?&liaflhpés%?ﬁ\elﬁ’gt)virt@‘!\l atel t shoul d be understood that indexing of a
virtual grate to a given spatial |ocation nmeans that the virtual grate is
def i ned[@esh Adbdaionele whilé ttse \abotaiddsctibete smbadisemtst hreodghussek vgihverthspat i al

| ocation. [0016] Th tial relationship bet Vit tes | i
| ovel s BT ehpEMEar e A SO cesBAPRa T alty e A gy hal 2 0US
However i, {h8(SRakt Inbb&infht, QRS EIHHASH WA IR MeRMbYd REreRITheFbd dpplied toar al | el

4 iip q
in direction o? extent across the chip) virtual grates can be é@fj ned by a
r at i onapomientndrthe seltshpladudtwitliie agiverubigicgblaelosvish p gemeinder eldbe colinidrthat a

particul ar i fr.equ , eci f.i cal qQr, L WO VT I s that
i Ui e A R e R L R L L
virtual ggpaliedRbidehies taniyagmueiineschyecart ahi andkaupirepriats phisithahet he t wo
virtual grates align at a particular spatial frequency. For exa Ieh,? Fi gure
2A showplacehtandhe sspend groupephaeslbnghily Beendesict Weckprs & Pedaﬁain%ézf | evel
vi rtual tes is defir - t e gl tch
Vati o oftetactin Fe TohaBlphe B alsHELIEP 1 ooy REE LIS ARG B 01
each ot beyupaif @Uetyn boyldchd gad phdsed @t asdordamat withathe nieithels rdedciised beten, t he
origi 0,8). Two virtual grates }hat are commonly oriented, indexed to a
comhdn epdittiesrcandaewel cellmgambs eltinahassdi o of their virtual grate pitches
defi ned [ AL honR! ioft! | defid b ahgitRjvAsibRtdfO@anSPatasl

rel ati orln@:ﬁlég.A ?gh%gﬁ% E? urgcrtlé)ﬁsﬁ)oﬁsg)nzén exanpl eaqf vilrtlual Iocf[%ﬂgs 801A?801E
def i ned awhithitoret he whictarthe fastney jaresdni tisceasheyertipallyc dolinratede laxet of ohe
enbodi nent of the present. invention. Virtual |ines,80 - 801E across
the | ayé\iﬁdl}“ﬁm&ab?ai?%ffr}e_glm%?m’él‘fer o _r‘?yz?h}fbé??‘é‘ﬁﬁ? Hhﬁhgfl}%dggéﬁoﬁgacﬁﬁélr ggce)t ween
equal tQ @ SMERENVEDCRIthe Mi0fe cfiblishéd t6Sidvain NeRBIINSRSwedORRURR MR ar Y

di ffusion regions 803 and 805 are shown in Figure 8. It shoul d he

undae st godntibad of te wbdivistiromdr kagvesnsfegosesdn aemonie dvelsqdtthe gipdivisign. A

i 11 sl oS e b hgd Sitefe TP AR Rcathy RIS AL BROATSR S, Loy

represemt dafied toWcb@ly reofirbitrdsi Maps agi e shoze theshbgiente.and/ or  pl acenent
within the diffusion |evel relative to the dynam c array ch'% e.
[0018] \WAGT] dlsheaglydisgriseedarin ago-BOENG déSurldte APRHEANED oul /g}%ﬁ%| is
defined about. a.given vif [ t; ' inthbnes
adj acentco?‘gucilﬁgf%ltu\fgynmvﬁ 1%%246\/%022.13@8?@%’)(1%% té%n%gg%\rr\g??gfgﬁdﬁ?ﬁgh%el S
801 As| thy PR CcBOL A be mdexeadatlanied taapotigiviafthralogld qedls F@Odvantphe, dugerigo 1E,
respectively. It should b U{],derst_ od. t hat ea%c virtual .line h Aoci

cor resp@ﬁ&ﬁ‘l@gfpé‘fﬁlt]még“’ﬁ?gfi)’te Bieansdsred g eploc B‘Yat\f"l llo?vﬁﬁ{eﬁl oA Oﬁﬁ’fi P¥6ned
adj acent,.f; Q%H%H RAO& B 2 irp&ﬁ)?\(i{%gichﬁyw'%heﬁﬂﬁ&eof fheGubsttd. BRAlsetlogia cel |
boundary, the correspondi ng feature |ayout channel extends as if there were
a Vi rt uakll Widtas aret wirdblet héogr edtbdundarylinylouwidp directioagnsy najsiwatsdall gy

feature | ayqut. channel s 801A- nd 801E-1, |t | feurt her st ood
that eackShSRTE deTHiG GUEh OF drbanch 2 a1 1 abigh o eha AErecyls: Seadipe sh

I enghh gfie io&%ﬁpgr eSNOREi R0 Miditvealo THeneirtubl0QAY oFitBeirgvd DS herel sthows a
nunber of exeénplary |ayout features 809-823 defined in accordance wth the
f eat ur e coagwtive crturaeinsthe givan DAR loyghal Goieeie celbmagdisehin byshibed felays)

| i nes 8Q1A throu 801E, Clyi . It hi i

archi t eg? @?eel,o gﬁca‘%glﬁr Sy (Ejr(raglgt%aasﬂsg}égilllg} tehgvv\t}mﬂtuﬂ %ﬁglogg{r%a%ﬁérht %%quxYerll e haePe

def i ned tmé tdpidcdihie piRad bhehd ehipuhs disansel atsspthi ahifingwf tondnetivei feetueds | i ne.
Al so, physical contact is prohibited between | ayout features defined in
feature | ayout channels that are associated with adjacent virtual

| i nes. [ 0020] A contiguous |ayout feature can include both a portion which
defines an active part of a circuit, and a portion that does not define a
part of the circuit. For exanple, in the gate |level, a contiguous |ayout
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be appr qgija{ gghitpat each of layout features 8 11-823 mmintains design rule
spacing requirenents with |ayout features defined within adjacent feature
| ayout chsionelmosansd avoi ds physical contact with any oPh@ruskeyousssd eat ure
defined within adjacent feature | ayout channels. [0022] As illustrated by
the exanple feature |ayout channels 82 | A-1 through 80 I E-1 of Figure 8,
each feature |ayout channel is associ fed with a given virtual |ine and
corresponds to a | ayout region that extends along the given virtual |ine
and per peadiiean kvelyobatlogie dell relativn obplroerialy ofi hedegisrretrismatiek Phasingn
virtual i 0.8 the =Y L tugl i r |: tual
(i e oul tpaRr B8R E esdhy Ottty BPoAAANE a3 iveiE o G L 1

| ayout telatouhe virfuatlgfaten@tthaiDAS for kHesgif@adhip Evbhdepsndiigamnie losktidroof the

physi cal Iy, contacti ng anat her |ayout feature defined within an adjoining

f eat ur e OTiEORM th@hlﬁﬁlﬁe?e%- [Fod 3pmBism theyense vhess &?eegatﬁﬁ%qtraaé v ?tﬁmt?mr e
contact i f bo\GHiaALs, PYsifik! S bOTeduREatd Min@lrOArnli of

I eng?h. e&‘é@%n?%é%s %gg;dg%ortl oﬁ osfzi’g Sé%en I ayoﬁug?eat ureni sdef ned gs a
segnent safbond himtdraymett fleat uwoadhawienpaturéreiight gineh dogicdedil db thef féconént
size to.receive a contact structure, wherein "wdth" is defined across the
subst r afBeTEANECHieY & st g_f?é‘?'penqi cular to the virtual line of the given

| ayout {@RY FRurdftsWhefiRktPatioRein@ling hi® esé%w@e&t AgeRss phitngUlSy s@&bAJI N a
direction parallel to the virtual line of the given |ayout feature. It
shoul d bucrappreetieatleefl adiatenty disposedtlopieangllpdenddayshin 4 PSine acedancei ewed
from above, can be.defi by essenti.al | v..any -l ayo h N ing a
squar e Ft%aoqee%?%%élingm &F@‘S ,M%?S%telr?éﬁﬂﬁl noﬁl u%gu(%%reg‘%%% P ggng\l H{* ér%]g’qtcl%r cui t
desi gn, pél(ﬁﬁg/@S.CPﬂEﬁCAngQOﬂQ‘Ud.i 013342 [Fayteet7 §iRaisuthecarayenglareellnot
have a contact defined thereabove. [0024] In gne enbodi nent, the |ayout

f eat ur e§Cell & Riwse Ne&etld, BhasgiRiand Geln, P8asepbdippased adiaeanp q eagh ofhies it a
shape-t ¢; i th LC ol Chi I ] I redi ct ed
and opt P pebre SRR LE Bt FERCANE MIC B2 A B LRUE AR 96
enbodi merilitateh@estayion of el phesng@rcendef,i the dsetandaviabdohray o lidves apductive shape
spatial relationships which would int roduge adverse Jith gﬁég@hi C, ..
i nt &% acfagrens 1 o AR CHAFEIOVRARPEERROSE! BETARTEGE Pyodss i cpadpcting

m ti gat gdi s Bt O BEPREM IThe Yell MRWRYRTes ihtind RAUII aR&t8RIGNSSP At %Inat
changes 1n direction of layout features within their feature | ayou
channel slcatredcdeteptcibl e when corresponding |ithographic interactions are

di ct bl e. .[0025 nbodi ment h.] t t
bt 2 o1 ISy BEe R IRdA S i 7 e e S BE dry eDR i SRS Y e 7 s o
the virtyugkeOipliR asspéabediditdsh A etodilNeRatk @M kell PhhyOYtinéipRE UE ®nk S

considered to be substantially centered upon a particular line of a virtual
graf@ whesmple ddviatyi pessible wirtugingretst pitsdt taben thet carh be @ppliasy batweerodifferaat | ayout

f ticul i f.th [ [ i Gl |1
o as ¢ 6hRar St dnaiantn er eyl ol aBEMFe dhelitie Gt

achi evalphel Wirtdal arite Usitcal tagonams/abit weensadh thae feanteobhd ritteabnidee 1bayout
feature and the line of the virtual grate. Therefore, in this enbodi nent,

| ayout Ferdughes festure aritches arer povilse fghieﬁenye%qesg%ce&capﬁa lews! wrpdusive gr at es
of rati ?%ﬁh ﬁﬂ@ﬁésal relationship will be aligned at a spatial frequency
defi ned by FRe" T3t onal spatial relationship. In one enbodi nent, the

aboy®- mpeu70p Mad ofipmudfaatiucdling sipvaceasside acthevcelss hefer fediocdoyeralbadhtpghagingphi ¢
dormai n of focus_ and exposure that yields an_acceptable fidel] of the
ayout PEAIS & for NG b st Romec? el f9 AETTe, BB isyisge of i feahd s
def i ned; by g &Raf-a6t @nlisdive 1EINROE B Rfgirt ek UPUAs LiRA¥ahe LRARGE ofn the
dynam c array architecture, variations in a vertical cross-section shape of
an as-f &igure dt ek liadesut.cf sptang cathebecom] enteicennact lewsl exndustiye Jeatiigag as

the variation in the vertical.cross-section.s e is edic I r.om a
manuf acf ?tfvﬁgtoﬁg? QUG GRISERYE e@aﬁ?fg ftgﬁfc/aeclhsogﬁg‘afmgé ’ Meé'%%ﬁ?éﬁ:lfl%r e of
t hes@i vegeh RYQWr eh@plodicece toiHaSe B bPhEPRAB PhhRy DUE heRiHME &5%1a¢m10 i @llsegar d,
the vertical cross-section shape corresPonds to a cut of the asfabricated

| ayout fewit toranei anogheplimmecqramnpe MAT shelr thap corstustiyh éeapny definedewihingthe

| ayout feature and,the.,subs . I i d that
vari ati AT 1;%ﬁlec ‘I’/eélrs t‘?”(tzlglﬁ ac%%’g}é g)e‘% il%)\tr%?gé Hé’% %@Tﬁ gg‘?:éc&ngrﬁoﬁgjgﬁ)%? g?éétgt ure
al ong i ksotanrgtwitkake gbicheBaSNdvdl o Additidnaliyt, iioshduid Wedppreafatédehat &y out
feature along its length. Therefore, the dynami c array architecture also
accommodates variation in the wdth of an as-fabricated |ayout feature
along its length, so long as the width variation is predictable froma
manuf act uri ng perspective and does not adversely inpact the manufacture of
the |l ayout feature or its neighboring | ayout features. [0027] Additionally,
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vacant, v Qpoi@ occupied by any layout features. Furthernore, in a given
| evel , any nunber of successively adjacent virtual grate |ines can be |eft
vacant. Aveapindeg4seccupancy versus vacancy of virtual graraskemesossy | ayout
features in a given |level my be defined according to a pattern or
repeating pattern across the given | eggl . [0030] Additionally, within the
dynam c array architecture, vias and ntacts are defined to interconnect a
nunber of the |layout features in various |evels so as to forma nunber of

f unct i oerabodiinent rdingant dlls ceithinea PAStqaanke slebped anddplasadc e Gi e eharguits.
Layout features.for thevia t i i l~grid,
wnor o n* SRR Bl BT, FRE GPbIL) Re TG Mor T BRAS AC PR, SRl

speci f i patasheRSoPiCINe i Fiduad 7gurt depiess asi stiaeithgwh tsecdiile intercooest levkl s t o
whi ch the vias and contacts wi |l connect. Thus, a nunber of the |ayout

f eat ur esoridgctiverficdfUse. | evel s form functional conponents of an electronic
circyit [ td I : r b4 i rd els
ay be. 10ATF 1 hBPR e R el Bl Blfod FRLLTES dhdilctureydrpiRcl B

manuf actidy eghnbaeppleddensa patias of @ne ehipf lbrele withnedyingrporgonsf ofnahegrhddr i ng

| ayout features. [.OO%%J. It shouldgmbe. under st ood t hat .tge dﬁnam' ¢ array

ar chi t elsvgls anpansained 8t rgsReRlBI YN ABC ATRY ST IMISEES e CHPNSs B GO t'or

devi ce BRNUEBEEAR the ok iebrdtichicgd Rr @PABA lth toympy MitiWeNdnai@diarrhgat ur es
of the sem conductor device are sized smaller than a wavel ength of |1ight
used t oarchitcteure dvel thaigher eacames Igvelsark idefiog aphi vncoriiangs fANAG Lpr ocess.
Additionally, .it should be understood that th yRam 2 i ture
is Hefi AetNRIpiague AEAY “B‘P“‘Ffagb&ﬁ}ls ?Tgbaqdﬂf’rl%nst’ %’ﬁegggreé%ﬁog? E;V%g%ggﬁgérﬂalﬁ}gg( or

regul ar 3 5RAr&dtetinddls dobregpondifatatafe 1hie tharblsavideh vhichuge élbatodedyait
features 1n a given level of the cell are confined within their feature

| ayout corahineve feandessyrehiefingd. asaljsussefl @hpvg else.rn dhis fadodimenis thedayo out
channel 0 _Nno hysi gal |l v C ' ) h it be
under st g%‘g”r?sn 8% ﬂ?eh Olﬁé?qgar[ﬁ%g ar &gﬁg%eﬁg‘?ﬁ%{ ée%t%n? gérte1 e!gégéntchg bggfo ioré%;a%%hgﬁietﬂor

nor e chidyal®V@lasvirfal geatanmpli eassbdiatod eeguizotiyoenthannnlsy Fohengatce, irevigs of

the chip 1s defined according to the dynamc arr rchitectures. |
anot her petiigvldr FaRedintRb 1@%&%%%‘&‘@? 1 AYY b"ﬁ%rcﬁ?n%f%ef ?h(?é(,ﬁégiﬁ ﬁétfte?‘fcéli?fg?s are

gef i ned le%%fzngnqh{\gdé ?Fﬁltdg € Y RATHE afite Y tRbIhEREIHANS shdfd@ 3Bbout¥ehfurdsef er ence
ack to Figure , e exenplary logi € block 103 is defined by placenent of
cel I's A{0781 Rian allemstite idthe Bbgurme@Bnied emboilinanstatharicorbodmesmitnepnt xest

Tt el ST R Eviih At TS nedse G e et e FERalE, 1y
corner qfofilnge hﬂ@érgtg% ‘é}f&k thtQrhasihB t&ﬂﬁiq]aeré)@i@i&mmtheeém aheeqinpapsticableay

architecture, in order for each of cells A-Z to be placeable within the
| ogke blang kmbO@imeatthat ufes dled { mamic g aickitessurgaeBprdipshak big wmbgs el it he

gate leyel apd M2.level virtual .qgrates. of l.agi ¢ bl ock 103. However,
dependi Xﬁ’egﬁﬂ%ﬂﬁ‘é"r ‘éefglegélf?or?@gg? g‘%ga ?rﬁlctar%rgglggc&ltgggfec’)ck 103, a position of
the gat ydBY ¢ stR0f PLuhRYRbod ibat thel ceggﬁhﬁ'ﬁg nEiniqacy aslistlbsedt Heeeibcamdar i es
of the cell, and relative to the boundaries of the cell. For exanple, a

di st anceefimdrien layut| et ispeetsddnye Fmetie feran| sush st Hed (el LOrmpli R Pevel
virtual grate |j W thin t bet [ Sahipens of
Uhe. ool FOmRUER gy et O ginle AT AP RETIRAR & AocRBThreah b,
bounslar ¥toeéd e 18eut dandilé be onear astre MEllY, avlettabletfoah oge ar endri Aibragies wifn t he

I bet diff t it f i v | in the |ogi
o ook 3 Balle Ttha3ayodar Bisiqan HexioBnatgch i 4 i I Gy Pt ke Sissemy il 4s e
its cel 'fﬁ&@eﬁ&?ﬁf ?(\?F%’ %";ﬁ”@&g MNRrchf ¥fbrelirph WRthndiF Bt RSabald anedr whikodidie gat e

| evel an eve grates of the logic block 103. Because the
posi t i omymf of kistagfleefdremelsuisabde K& btovieg anilrcomathumjeatingssagticernsuctopglerics| ock

103 can _vary w thin i ven cell depending,,on where th iV C i

pl aced ilgyoy epr]%iré‘“&']gﬁ?é {%ﬁ%‘ftsiufl?i? & Ee%Qal?qifswg tﬁ%{l\l/négul f%agp%enﬁ Cll}greéi ons
of the GiiueN aGRlili-1avaidyhl 6f § hred RERIREANLCtHNdEHE:. ITbgintullilioak 1408t ofstheh t hat
at [east one version of the given cell is defined to have its gate |evel
and M2 llegel seniicondaktogdgvies crralsechs sieleq iaItheyform pha dawugdeid filgvdichAsa e

| evel visrtua r.a of the logic block 103. [0034] Generally speaking,
each celtf’oﬁeééwgﬁeigéo%eo have a width that is an integer nmultiple of either
a virtual grate pitch, or one-half of a virtual grate pitch, to enable
alignment of the cell boundaries to either a virtual grate line or a

m dpoi nt between adjacent virtual grate lines. In one enbodi nent, each cell
is defined to have a width that is an integer nmultiple of one-half of the
gate level virtual grate pitch. In another enbodi nent, each cell is defined
to have a width that is an integer nultiple of the gate level virtual grate
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[ 0036] }]"El?;ﬂ"dﬁl?b be understood that in the above-described enbodi nent, the
width of each cell is an integer nultiple of the gate level virtual grate
hal f - pi t WO 2b1ovo088 necessarily an integer multiple of wPhe/usRodoewEsBo virt ual
grate pitch. Therefore, although the left and right cell boundaries wl|
align with the gate |evel virtual graltzg, the left and right cell boundaries
may not always align with the M2 | evelf~virtual grate. However, the cell

phasi ng nmet hods descri bed herein allow for placement of active M |evel

| ayout HMEAEAlwsn thenavavpionslpaqribes] e cagy by @nbopied asropwuter feadablie|coftiagi ng
and cel | BLAGRIEIlR! BRHRnf9RE I SREAN LAl FAMHE cbdd BathiclldeNEe
dynam c arré)y archi'tecture, 'serve to opti f 28 Fout ng resources by not
havi ng aolRddteviel withioulicls baper moackglolte invheiingathcaeh phadiBg leelmeiljues are ual
grate lines so as to consunme the t agil%ﬁi%éent M2 | evel .virtual (%rate | i nes

vir
with ongor. T8¢ epmpyigbiRrdate gede ¢ tPES” -‘@F’f“Ftil‘?rﬁsf%’? SHEFUGR PG ent
cell¢ph h bt d i M hasin
cond? ti gﬁgﬁo%. @%@aﬁgﬁﬁb?sang@gc%}j]gie[h&amlcggi%ca ‘glﬁ%gi& lggf%félgggﬁfl\ggo%di, n_ggt o the
dynami c tehnigyesarsaiziined theren \ifierlayduh &bragies amdor gplacimblse bé storadng hidigisét ween
the M2 | evel and gate le}ﬁ}ll virtual grates is defined by a M2 |l evel -to-gate
| evel vifQmghpn §caaulsy fedablamediuit 473: 2. The cell is placed on the gate
I evel V'éﬁGTf?a?lThg tehpulRAthdftié RdivaNsedtionbd efedl Is My dhh stdag@nddvide@B@rcan
mul ti ple of one-half of the gate |evel virtual grate pitch. [0038] It
shoul d beradadenstidodart Hereafthiebe edad yhaspmguist pYréanp| Bsamples el hgrcemipber

Fi gures 3A-3H can be lied to any c i J ard chip
evtd e poadabie mlhuandRE T gbPr o IR ALARKL gt GO, RioRly AEEH.

rati onak,path@bss’ Bkmbiy EIDRONE, €D-RYQYDIRIWE h@adicdic Bpdspagd@ibehepioptidul
ratio), so long as the virtual grates of the |aogic block that are

associ atednon-ppticahdate sloragsiisyicay The sompuiek Eddaic medpimhent %ﬁg?q ‘gFmPB‘EQt i on.

0039] Fi 3A sh i i | 0
el utes Vet BroS PPl Lo Tbu B Srsh iy o Bl PHabiESBIER S0P el
virtual agd at@utedpn egesiadedfasidonmonl y oriented solid lines, and by a M
oi t &R 1 4OV KDy meipet NGB SorioMh QoG Hhaf SU1 PO B B TGRS g
Ther ef Orn?achﬁl@?)pygaﬁlpﬁg ellhe""iﬂg?rgi%hedléo_ex‘éﬁites?’tbré &@Jiceg&aérﬁaﬁ?a}e{tu@fdr GRrfirhingeach

ot her at ever u gate level virtual grate |line. The nunber of gate

| evel vitkidseapergtiaise The agsardies weg he apéciaiiyernstoictechidr st requissdepurpesg, Weh| evel

virtual grates defines a phasg,h spac 03. Ceneral |l y speaki space
s deri H0d BeO BT FORTBRE SRR S PRy oML AP Py et Ry et AR
SUCcess icXﬁ%&BlaHeEi%ﬂﬁQﬁh&fprace%ﬁﬁg, probabi exehiion betmepes tHae afsrotviart edhegr at es
that have a rational spatial relationship. In the exenplary enbodi nent of

Fi g@Pes sBvid utpvee,sviteexid] heingowspable oh ereratiig B Sermpesial Rpsashlignpdieheen t he

two virtual grates that have rati I ' ' : nd to

successile® ‘?’F‘%W?%%Sfpr%eéset%v%? éléé 9 %Jg} ﬁg‘?’tao%éggorﬁﬁ‘gtt%t h%é%g%ﬁe&?lg% ?gﬁgl

spati al cbgli@lrk®8§ing or [6H Gonlpagh pecirimpb@sal insthassmpiiet ettnwiry,hcaahglidrf er ent
al l owed position of the left cell boundary 301 (e. E referegce cel |

boundar wptamadnivier emstyiks Whep ek isodtained qvse aé%@éﬂﬁi dhe fatgmaybe Prosasss ¢ he

| eft cell boundar 0 | ace ; irtual grate

hal f pi ta%’.ot?hleﬁgrglgl %tregs,éqtﬁgﬂftgﬁgﬁceg1 éj%gﬂ(%]ggﬁ?q%%l%glégsﬁg%gypl aced on each gate
| evek VijooTRITIGr @t dimass wif tthé presére iphasion spacéso3@3defared asta nhehine dpddi nt

bet ween adj acent gate level virtual grate lines within the phase, space 303.
Ther ef orténsigapadad ffome opp slale fg&&e@% étecgb‘éfigta%rea%ﬁ?g‘tlag\ﬁgﬁlﬁefi PEFAM grate

pi tches flric G8RaIbBdRIRE8HicaIly hARipaake dheVEhe Mhistaraledgr at e
hal f - pi tb%ﬁ,gpligﬁﬁgl%%b%?@%? p(l)css?ig? e cell phﬁsgys i slpgi ght. In Figures 3A-3H,
t he posidataoranoin ¢dnee tasts, beslisualip deplated 0BG disRlay. aaprasapting e Rlivgieel Pisdi bl e

cell phases is identifjed_.b respective. arr.ow l.abel ed phl - use
the gat dhatdgults fram fige ﬁf%ﬁ?&r%\?ﬁ?? ﬁgﬁatarz eegalglf%méegs(%g% gne%' \L/&Vfgﬁg? ﬁtg%f 0gi C
bl Ogb 1%nexiaﬁf’,iorr ifi BSeEThi RemBRhdticfite (IRMMhSIrUsNi6N andadctidh cagthysitalfangur es
3A-3H as the 1eft cell boundary 301 is shifted through the eight possible
phases (tmidiblpledject. [06anE embodimants thsemanigelatomert bhagfarmed by FROp6EY: bl e
cell phases ,of Fiqune - It seed;f isgat i ons
of the 393}*‘81 4 f/xagnrﬁ%%ﬁlhgr;@rﬂ%gsgﬁlug&%ﬁp e,s‘?l% dg%gf{ er0 hgﬁ}g]éggonent, r'i fSﬁ? he
phase spagRer303 mauedeehn§ wuprogasal beveat ovinrdreialachynes er piotedsers, thigantbise cel |
could only be placed on the gate level virtual grate (whole) pitch, the
nunber of possible cell phases would be four instead of eight, and would
correspond to cell phases (phi, ph3, ph5, ph7) as shown in Figures 3A-3H.
[ 0042] Cenerally speaking, a cell phase is defined by a conbination of

i ndex values for each of the chip |levels associated with the phasing. The
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each ot hgiy, gp@eqrpli ng to their rational spatial relationship. It should be
under st ood, however, that in sone enbodi nents, virtual grates can be phased
wi t h eachwotzbmwooss4Bhout actually aligning with each ot hecT/uSesossssapl e,
Figures 3I-3P illustrate another enbodinent in which the pitch ratio
between the M2 | evel and gate |evel virtual grates is 4/3, and in which the
M2 | evel virtual grate is indexed in AR of f set relationship with the gate

|l evel virtual grate, such that the M2 level and gate |evel virtual grates
do not &Pnugatedi qver éd@ﬁW@ﬂ{heEaChth%%eansﬁﬁé‘ detadremn wee ptae gedeingied with
regard I u e i ng,

it shou%’gmgéerg éﬁgera g?&%ﬁ) It% a‘% (?a%g %ﬁésﬁgﬁs%a%tg&§g3m%ﬁn %ﬂ% r(gavs%k %&S&k
defineddmpayﬂ&meaﬂe@rbamwmﬁwaemhenﬂuMQ>auﬂﬁesanhmeoccurrences of a sane

relatronshr bet ween t he phased virtual ecrfrcally, a a

(phi ' 8] Haghoulds pgfurter P‘P@fﬁ%ﬁ gy P p}a«reg PRPodHB R @S | 4\%?@9@ Jal ue
for & heh 14 &ale rln§mﬁ*a ﬁ ile.tﬂ%rf%fs%?oonHLtfﬁorp&@ﬁ% o?%ﬁﬁ Ir:r)’% b lARASFL O a
Iocatron ere the ase ) reoccurs ) e For ease of

di scuss smrconmetoreimrcnsi emchoits mherded crruptsr orentoey eelts, iagd ph@hkcjeadsmrie's fof
reference to the phasi.n illust |n Fi res 3A-3H. 04 one
rbod: nRpulsEgEfoDEos reinerienR Rede i THURIGE s AR By e dhent
cells d%faré?qﬂcrhabsesﬁegfa@&ﬂéaecuw clekhc%b@ﬂ et Gf dllaYe Rl hidteet UeBnedddifla
further defined based on a particular rational spatial relationship between
par ti cubdmcm@ hmhstmevélt 3. suberatelcaﬁﬂp transigtpt feviess et difysiongegions arcdpardd- 103
c eI ?@ r%gr%lsel Z'Ain elf:’?qn%ec elg!etalfrz E?r ylnﬁe n arbe %gglg)e& eszdt Q qgﬂfCﬁIeiQG

I'ned™in a ance w
dynam Cc@ﬁﬂe@tédatbcﬂhlet @&Ismcﬁ‘ deisite dafinkherdedadd feskritad etkcoi devicat iAsal
spatial relationship of 4/3 between the virtual grate pitches of the M

| evel anattarped gapdudiizg elpyeryoarg niggilated hpmg gther rceoércﬂéfﬁ dlaygrs| @y éliclpedyiput s of
each cehhéﬂaghe |l ibrary can be aligned with the gate | evel and M2 | evel
virtual grates of the logic block 103, regardl ess of cell placenment within
t he | ogij@79} a¢kile thiseine&ltionlHab basrydestidhdddnitarisudfesevanl anbslimbnteacvilkbel t hat
res ectively corres ond Eﬁeach1%ossrble cel erefor, wth regard

A

l S T
he émreﬁaﬁréﬁbafo Orir §hilled wphomrt ppen ggading Bﬁraﬁﬁ %&P%Flf??élr’%ém%l ght
d' fferegfq ?1?1% ]T’eardr (\Qﬂﬁ rEszeea‘ErhoL%el lterRfiEtRE) acfdﬁfon@a%rrﬁﬁtaﬁgﬁsl snd- Z.
Variants o or cell phases 1 through'8 may b e identified as
A-phl , edyh@ents therZeﬁo HTl;areZGrp,hB is [iedd}d that tweepresenb divestion insbides abfegpche

first I d I | ock 103 wit h
UGS NG TRE TN e R TN R S S

appropr 2 iN@ntigAt corresponding to the required cell phase based onits
exact position in the logic block 103, relative to the gate |level and M

| ev@d virtualWig st@deimetl ithe | ogi ¢ bl ock 103. In another enbodi nment,
appropriate cell variants corresponding to the required cell phasing can be
determ ned when the cells are initially placed in the |ogic block 103.
Figure 2C shows the cell placenent of Figure 2B, with an appropriate cel
variant substituted for each cell based on the required cell phasing for
the various cell placenents within the logic block 103. [0046] As

previ ously di scussed, each cell phase is defined by the conbination of

i ndex values for the phased chip levels. Therefore, in order to determ ne
the appropriate cell phase to be used for a given cell placenent, the index
val ues for the phased chip levels of the placed cell are cal cul ated. Then,
the cal cul ated i ndex values for the phased chip | evels of the placed cel
are conpared to the index values of the various cell phases to identify the
mat chi ng cell phase. The matching cell phase of the placed cell is then
substituted for the placed cell. [0047] For exanple, in the enbodi nent of

Fi gure 2B, each cell phase is defined by the conbination of the gate |eve

i ndex value (Gn iex) and the M2 |l evel index value (M index) - Therefore,
in order to determ ne the appropriate cell phase to be used for a given
cell placenent, the Gmex and the Mjndec values for the placed cell are
cal cul ated. Then, the cal cul ated Gmex and M2in(ie values for the placed
cell are conpared to the G ndex and M2i ndex val ues of the various cel
phases to identify the matching cell phase. Then, the matching cell phase
of the placed cell is substituted for the originally placed cell. [0048] To
illustrate further, consider the leftnost placed cell A of Row 1l in the

| ogi ¢ block 103 of Figure 2B as the subject cell. The Gmlex val ue of the
subject cell is calculated to be zero, i.e., the left cell boundary 301 is
aligned with the gate |level virtual grate. The Mndex value of the subject
cell |s calculated to be zero, i.e., the Ieft ceII boundary 301 is aligned

o . —— N 1




[0051] Fhg, gpbd1.phasi ng met hods described herein with regard to the M

| evel -to-gate level rational spatial relationship can be equally applied to
any pl ur avotygloafseRi p | evel s. Additionally, the rati onalPCTas2i0049580

relati onship between any two chip | evels can be based on essentially any
virtual grate pitch ratio between the _fwo chip levels. For exanple, while
t he exenpl ary enbodi nents of Figures 3A-4 are based on a M | evel -t o-gate
| evel pitch ratio of 4/3, the M2 |level-to-gate level pitch ratio in other
enbodi nents nay be 3/2, 5/3, 5/4, 2LBAINISS" 4/5 etc. [0052] It should be
appreci ated that th i-ng descri bed herein provide for
naxinun1pack#hg of*%@@ﬁ@hﬁf?ﬁ?ﬁgaggﬁ%gn hip area, e.g., logic block 103,
W t hout conphilsgithlackh ereeiscudiag tahrsdyimgnicec] an rvehiclatabit &atuiesearel placetiher
words, the cell phasing nethods described herein allow cells to be placed
cel | bodfafipsioa distvi g@éwn@kﬂtsm%dfﬁ@ lgr<lén vdeshplageuwl deatipes pre el ng
thatsth i DA vl bidd 173 Bfliofli Patif ¥8hGoRhip At BthSerPink 9N
mﬁthsvigf%ﬁ%qg%é?es 0§V?he %%aée egﬂ?pﬁ#gbefgélThe?e?org% t he ceIT’phasing
met hods fugsod stvedd et pragds] &vd ate the need to expand a width of a cell to

date ali | t. feat ithin th 1]t | tipl
T rrum or a acitrep begdls R dvimgT R ogE oAt sl pad Qo Al ds .
conj uncib@isWidrihell S8R linkNg LY 5tiafd bAY ok GlIRE LY e éaﬁg%is,t wh&Rln the the

cell phasing nethods described herein alleviate the nee | eave
unoccupiapprophitp oar @ threnuwelst dddipl ebatck yaysicadayduchlusestip the fovinand seeond

i . of | I i t hi h I I 1] | [ :
et By ChPosoIF NG et FOR R oot wiePailn 18 O3 sRbeF GR BBl

use of bbgtigymmnamggyeraﬁ]g&gdt@m ure. [0053] Figure 5is an illustration
showing a flowhart of a nethod for defining cell variants of differing
cel | phase t & enatt eenprerdugionchiprasgerifed ijiclamnl ayhessia dheofirsh viewdl g@tfdisct or

i defirned . . ' archi . e with
one embdaiant SR80 QBT PRA haAIIR VARG e LRSTRONAPRGE 1.
ar ea on |&hkeishelagnbieck arcacdidowhayinabe seespdrdtuabgrate iaddefinddiat a sesond set

substantially smaller than the total area of the sem gconduyctor chip.. The
met héd iohenwtiyssPasede paralel YHUgMes GriendiggACrags %Cﬁﬁj;%@p pacy g‘ﬁs‘gﬂcon a
rational i.al relationship between virtual grates of phased chip |evels.
nak,) R _ _
The virtual grates of the phased chip levels represent part of the dynamc
array architéctur e\ semttonduatief ¢hip ashecitedein ofimhle whkerkivothd ustioral chiagal As

previously .di scussed, the ase space.i s . defined as i.stance ext endi ng
Der pendrEdiaiTp Bt fib e L AR FOR T M Eep derdtio el B B o SEa
grates thaf.BAYS fe t&hhRAB! orfPRldl Ale ih@h@H it®BSBPhonF@hti A1SHBbE, andfhabé &St and
second virtual grates have a rational spatial relationship such that the

firgd amgicsefbeidviviuat grate michesedeliakd gy aaatiomabrymbasurth virtual |ine of the
first virtual, grate, then,the phase e_spans,a_di stapnce jjmes
the pitch of %the f} F%IPIC\(}P(?%‘:&O&I& f 4t ég%féﬁ elﬁaélf %rgn %’efv\%%%}nn g’%c@g{sg{l(\ggém%

al i gnMertsuad bratkctibdisiilpaltbnseigiodth oilicr dedordingtesie riandpafibiaciagofunth.
continues with an operation 503 in which a |left boundargl of a subject cell
is aligned wisth a# etmicendnetestchimas peried igpdam 3THBesHOHE, b prd WrGegd
operati - : ' [ i.qul t aneousl y

ali gnedvaﬂ\}%agtftévs!@tdﬁg%%l?ﬁgﬂgg%gg rl{i/igﬁl gg@k’gﬁgﬁ’ gle(%)fl‘ce%lﬁ)gg%ggsed chip

| evebs. Figume 3A/jshansomtucexahip & wtital ingrarent, wisdreeengivbre célefiefinedundar y
301 of the cell 300 and the |left edge of the phase ace _.303. Thus, .in the
exanpl e aggorgangg retis githerf tﬁe‘éf Sl ﬁgﬁ?@ pB@ses d? gfﬁ‘éedi& perig f same Togic
simulta ﬁ% Lanedkhi@nkntual line of each virtual grate of the
phased g |p%}l§§/%lasag%i .e., [éhengate | evel and the M2 level). [0055] Wth the
| eft boundary. of theersinbdsictor cbipl asak¢itpdad climhl, tierdiethe mugleer of celirearphase
space, the thod copntinues with an operatjon.505 for ining a first
phase oﬂ’ﬁl’t"ﬁg‘?’% Gpy et h(':QaIra?e %§§°e oghy afegc5?%61110%%{1ﬁer?%(gig\/fﬁqf%%lfndag%% &S OF the
phaggd %h;lylibdl evels relative to the left cell boundary. The first phase of
the subjecCt cell represents a first variant of the subject cell that is

sui tabl e for 8pl aceéwemmpicerductos chpmscssitRdcinsiaighl . pvherey a heaght od sackhelr Bet he

first phase of .a en I i.rad. i e j.ect

cel | cah'B&% grcgc% \ésr P%l(e%g yinﬁngg%@aﬁgegggﬁr&eé%ﬁ %g%erﬁﬁrgﬁ %Igl 1,§ wher e
t he i ndexeav@kd @ 4 irecdiogipuaiicitoaseehl tihéspoflthy ftst s sbebndreictualsgratee di st ance
measur ed perpendicul arly between the | eft boundary of the cell and the
nearest virtual line of the given chip level's virtual grate within the
phase space. Fi gures3A-3H show correspondi ng i ndex val ues GrdC and M2ndCX
for the gate and M2 phased chip levels. Operation 505 includes storage of
the first phase of the subject cell in a cell library for future recall and

I Y o o, o - . a4



| ine or g Apep pt between an adjacent pair of gate |level virtual grate
lines wwthin the phase space. [0058] Wth the |left boundary of the subject
cel | ali gwedow/mbv48he next possible |ocation of the | efPChaseaanyssed the
cell within the phase space, the nmethod continues with an operation 509 for
defining a next phase of the subject ?S” based on | ocations of the virtual
grates of the phased chip levels relatfve to the |eft cell boundary. This

next phase of the subject cell represents another variant of the subject
cel | that is%uitdpp@nicendysioscBiretit regied weclaiBhil cwherget v idthigh cagh af thscat i on
where thi I L1 i 3 I t he
sub] oot "R PP LTS fn Blody HUGRS P pife o B AP Ol LT, B RRE R o
| evel . Gpetidiry off 209 piaced wdi ghat ormgdlcdfio tviitsal et ofhibs diraf vitthd gatej BCt

cell in },he cel | Iibrﬂ%ef é future [ecall and use.[0059] The nethod then
pr oceeds“-‘%‘@cdhw‘_éh RS 6%‘ ¢ GrstgHtws! 8%8%% o1 det er mi ni ng whet her anot her
possikbl e | ocgpi on pfehidgndiRfd RYHRIRENeP ikt ¢elvher@il S13dtMdrRhéh bh@ePhase
space. |f another possible location of the ['eft boundary of the cell does
exi st wintthibar vheellshase isggee equltiple ofretphiobl of dheefitss vimekgiaty, epbwhticone®d7.

Ho i f h i bl t] f the left baynd f the cell d
ot exi Zeuigehih i Pona eol shBe nefiefie nadadingr GRdES T Fhntingets %
conpl et i@Bnddf w8 niTBS N1RCh el edni AfHceNtirtld1¢in6ebt th ik FrhaMetate. | Ncl ude a

vari ant o? the subject cell for each possible cell phase that may occur
within the arlda ord sé¢miceedrictsreliircasorecitsl i daifn hewhereior wiidth of saghhefl Peased

hi p,I I f o/ ] : ' o ' '
11 0 P 4B RIS eGSR Ch MR HES g R e REOURAL eife BB

por ti on yiferdn s8N Endasgtareacthpcsieddlingst iapanildi 1og/iftoal dindy ofuhe dirstr vinyal
architecture, in accordance wth gne enbodi nent of the present invention.
The et lgsaie iinalignedswith cgher avirer!l B0a of dhe BEst ViTtuRY 2Fade 98 @ ARoRt betiiengr at es
for eac . i .t hin the portion of the sem conduct or
chi p. T%ﬁ%&%@ﬁ@ggg&%ﬁ% ﬁreslt/g;l\h‘sﬁhg éfedefi ned to have a rational spatial

rel ati onshi p.12As pY esthosductatichpussedited woclwing 1 paherginatael off izt maneercdnmonl y

iented, ind d.t . tial ti , d th ti f thei
of r8ar il ADasehit GHIEAIST T Y IBgPreva s B At R ex Bnd it erspit B nave o
rational,,gRab} #le §RLAT CRDSRILA; Mh?reﬁpﬁieeimpﬂ{d& Nfajuct R&quMOoPh &SR disthide

| evel s correspond to a gate level and a second interconnect |evel. However,
i t shouledtehdingrpdgrestdicokirly hmn rightveirt direetipodiomenes bowrdary abthsteagadledsidp

| evel s ¢ correspond t.qQ. any. t hi evel s. 061] ., The t. n.

proc eed§%ﬁ/it? A SR e@pvé&‘éﬁ]ﬁg‘ﬁ Oéé}f‘fmﬁgf V‘ﬁﬁ‘&@ﬁ% and Fvgle{/\nel e q@ 1%%3‘[ ‘?% I of the
chip. I RgRRN8o §RBQMAMERAnce RRNEW pe?)@ﬁ@dulahym ﬂl@\(%hﬁmﬁrﬂ@irieadﬁxtﬁdn tiee l@ft

| ower - eft corner of the portion of the Ch‘l‘l& and the cells are placed in
r ong0ex thenadary of thergiveafrlaced cell iha negegsb¥istughlangrfrthe gasond viryal &atep. Al so, in
one enbodi nment,, the cells.c su i 1.5, i ch
are conmonl yqéri erﬁée lvc\noﬁ%ucﬁ}é:?ﬁg %gﬁéhgl?laﬁge&g} 2?\;} ?ﬁ%ﬂtt\y}\%lﬁgﬁg%ﬁegﬂi lgs')\ﬁh

| evel s, gatd vkl \of tHe dhiifardiiahé sqiohd bhipflevteh® adetdndaintegromhectdével bethphhped chi p
| evel having the smaller virtual grate pitch.. [0062] The net hod then

proceeds witH4an dbépaicoBReTschip s Jesisdrinnslag! d AeWagEl Pisaelordshptidd f or
each cel dy | i : %cpiﬂg i : ] el
phase f 6!?1212&83? e%étg/g%}?ﬁ{egﬁésgg%’??%iog% Qb@ﬁ? exol\gaﬁgéd 1? % ?e‘{lﬁgﬂg%gggbéﬁghi p

| evebs witidbarwedrethplsemad itetcbnnedgkivel, antitige gatelexeMaIdde f or a gi ven phased

chip level within the placed cell is defined as the .distan neasur e

per pendi cul arlPy bet FEBOR tqréf‘fp TJsorGngéir';rl’ Cg?lmt freW]bqr%fBegamféﬁ%ﬁheaﬂ‘ani}]‘ﬁe&

near est c\éi&§ Hé?.}deld:t N&sPbnd RSo@H KeRrPPRSEOINCHkbst@WElly Seritéred Walnne ﬂbgg within
cell, i.e

t he pl ace .e., the'nearest virtual |line of the given phased chip
| evel vicell mundprpttieattifgerallgl toovirthel ineghaf the fir endfsecanduvidaalysrates.t de el | .

Cal cul at ed i nde s . for .th hased chip .Leyels of each placed cell can
be cgrrpé?tr%gﬁ}‘tt’B eﬁgéﬁhgﬁﬁﬁﬁﬁdeﬁeﬁag v ﬁoﬁégh%flege\zg’ri ants of thg same pl aced

cel kowi t hi n ggcel |A libhad Yiok aldfisiant cély aripait b diffdrematélarhagf té hewblane

pl aced cell having the required cell phase, An operation 607 is then

per f or madacemenudfsells withinfadesizngted groacd @ seIqongdydon hin, CePHFNgar i ant of t he
pl aced cell that ] r i I { out
features in the pﬁg%ggﬁgﬁiagﬁgéeﬁ{/%qg&gdfr t}éﬁgﬁﬁ%}agetgggéage ﬁhgtz'; %ﬁgp%ﬁé@ﬁrm({ 't he

vi rtual vgheadigsthef piabe splices & defingd he\eedstaieé iememidagr papendiailpty thebvecof t he
sem conductor chip. [0063] Based on the foregoing, in one enbodi nent, a
sem conductor chip is defined to include a |ogic block area. The | ogic

bl ock area includes a first chip level in which |ayout features are pl aced
according to a first virtual grate. The logic block area al so includes a
second chip level in which [ ayout features are placed according to a second

o, . o - . o, . - . N o N -



mul tipl g@fapopipch of the first virtual grate, and each boundary of each
pl aced cell (that is parallel to virtual lines of the first virtual grate)

i s alignesowntonose4si rtual |ine of the first virtual graPeT/usaocoetsher

enbodi nent, a width of each of the nunber of cells is an integer nultiple
of a pitch of the first virtual grate,,and each boundary of each pl aced
cell (that is parallel to virtual Iingg of the first virtual grate) is
aligned with a mdpoint between adjacentvirtual lines of the first virtual
grate. BYCOPENveapRsUFERCES i Fd s telatipngiuphstwgendhe AW viktid Felrbaiat dpveadlIs is
an inte I pl - had f j ] Lkk:yal grate, and
each bo8%%??&*%?£é§%ﬁ£%$§§ggﬁ%éP?&?%%thﬁgmgg?%$$gﬁb%§h8¥$%& I lines of the
first virtualb)gratBnihgaddit poedami dffa sebjebterellavivh a tefiaddgk iofitheqhhagespada; r st

Virtual orac @ T ooet PRdel poosay o tiinnbiee el sl b3S dhedsiationt
are i S;ﬁﬁ%%%‘g,aé’@, td@ﬁﬁn% Qgﬁt‘s‘f)ﬁﬂa‘%é‘bf ofe d%tbﬁgit 091 BRE of gbdatiBh@ELeWvbNiAua gi ven

| ogi ¢ block, "It shoul e under st ood in an alternative enbodi nent, the
cel | phasitesgelmsyhodde ddbboindery didhesubjastigelbe applied to a portion of the
cells placed wthin a given logic.block, with ar inder of the cells in
the | ogic blgyL | & 1“&%3%@%%@?‘?8¥§?ﬁ§pgﬁéﬁﬁ1??cIFEQ?Q% group of cells in a
gi ven | ogi c R)ock nafvengebiiogdoacdey of ¢ subjctthe@lidysamscudicheyosaidhiici@et ur e
and utilize appropriate phasi ng when pl aced, and a second group of cells in
the gi véle phage epase @tkn@?té’oél%blﬁg@@tlwo thetlefeboundeni efche amtae% icel within the

non- ynagic array architecture) that does not utilize phasing, the first
groﬁg PUESPE % an be pl aced and phased in accordance with the nethods
di scl osed hergi n, vandtHehRfiskamdarygsOie abjeelctl atignedevitheflic nuxppaseible

[ 0066] A dynanmic array section (DAS) is %efined as, a sg di vi si on, of dynam c
array adessfippdefipmgianexhphase phibesubiechcgl basedoarpeatignsalthe e virpia] grptes

del i nea i VSR e defined with consideration of other
featuregag%wfﬁgh%%EJ#@ﬁgﬁgggg%ggbgﬁﬁg to a set of rules, wherein the rules
are establishgd t etogingehianaxe pbdsk ofigeispbjebiateliee thefeeltlibrars; and a gi ven | eve

f the subdivyisi d bet f eat i te Levels of t
Cubdibvi i on, A’ DASSTERN® GPEBHPRCE) {50 G ahyoR CRpBLITE RUan ot G o ar y

shape anpgd,sif€of G201 )is%h e nisleisngd. t o occupy an area of arbitrary
shape angug%zgoabggégfhe suBs;raﬁg._[O 67] Also, as discussed in co-pending
U.S. Patent Afpli datiethodNe. re¢iddm3claiap 16 cwhetait ¢agh of dhe tveyirfual graggsvisn

| evel of logic cell .i.e,, .in iven.l evel .of. c i 0] | ogi c
cell, cgﬁgﬁgpgﬁdb??amﬁgFéFFygEFB%g%S%¥F%i%m%*dtﬁgawg€$§ %g%ﬁ#&iggvé£§nple,
the ori gigpe@iveldi®) le0diif tiRalckighite@ a@h W€ thel seM@doniitieteionsp.der ed to be |ocated
at a lower left corner of the logic cell when viewed in a direction

per Q@iji cul a|r18t 0 tﬁhé?qﬂ?@n@s preitehen slabst %t"@?er%éh‘h§§1qn6bFR?tléqulatW“§kﬁiﬁsf alrle
on' o constieryt g Fitue? BRIl shittnghol Diclal SEAGORe TBIRYy PhURYE T2

Ther ef orgs indepen@ Hgommonhpatidlilgéationfont the skmgioadwmdd chigl atdi Meetaoratineof

virtual grate of the given DAS |level, the conductive features in the given
DAS | evéheibyirtapleerpts gitehesgiefingily aEdigneldusdeshi fted rel ative to the |ogic
cell origin ijg or i | fhetdifRe 18 Whdtah QERES pREsctdrandbysact e | evel
when t he |ogﬂ?'ce?fEF§R§ﬁ§8% t%%lp%é chi’p. As di%cusQe&eaboye,M?he shifting
of eénduegirtsentsfeearianesi the sutgéos eell thavsldefihedafdr piricement ih theedestgneied ofeatdie
origin of the logic cell js called asi Theref ore hasi ng ,pr.ovi.des for
al i gnmedt® #mMig eriehe vhee &?%%‘VF%%E&‘S& q'}‘éhe F‘gl)“é‘i? gl ‘%“F%ﬁ?‘is LANYIFYN, e

vi rtual eg&gbﬁasefofftﬁees ¢ Lol id DGl (8 Pe@bin® al B! logid ERRMIhNGsRMtéd & ith

| ocation of 'the origin of the logic cell. For exanple, in the case where

t he gat ehedubptctodde virtual grate extends across |logic cell boundaries,
phasi ng may required to maintain. .alignnent. of d_ 4 neect . | evel
conducti ve f?gt ur 5M9 Ozg ?51 ’i?%lﬁe%lt %lga%&cg?’l W %rgltnh%acgg)glg%doq ﬂr%gp@ggtn%@t ®l evel
vi rgpal cgiaterizdddR68let b gidee vAlubSinaididg digkpeativo mdsk ouiua gorasaciesfitiplieoof
different phasings in a second interconnect |evel of adjacently di sposed

| ogi ¢ celntunl gestesribet definpile rhappspace. wvheee ap qisE ¥l dor HRETSHBOHTHRAAS t he

present .l nventieon.. .Fl Y/ D L Ok i .

bt ont by TP priek 24 e Gy Y SIPRI Tt P Mt e n Qi HRRAEHISTY,
(Cell 1, Phase A; Cell 1, Phase B; and Cell 1, Phase C) disposed adjacent
to each other in a DAS. Therefore, each of the three cells share a virtua
grate in each level of the DAS. To facilitate description of the phasing
concept, the second interconnect |evel conductive features 3303 of each
cell are shown superinposed over the gate el ectrode | evel conductive
features 3301 of each cell. The cell boundaries in the width direction fal
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instancqyoApéalp 1 in Figure 7 are depicted as sharing a second

i nterconnect | evel conductive feature. [0071] It should be understood that
in some ewbadiwm®sws t he dynamic array architecture nay eorush@apsteed to a
portion of one chip level, with overlying portions of other chip |evels
unconstrained with respect to dynamc Brray architecture restrictions. For
exanpl e, in one enbodi nent, the gate dPectrode level is defined to conply
with the dynanmic array architecture, and the higher interconnect |evels are
def i nedbeivean thndeshbeynsdapeal thengidyect jceld andanepresh yigNah A cofaihe pprtigtier . I n
this e | rode level is defined by a virtual grate and
its co??gg%b ﬁ%ﬁ 9@5@%@%“?5%%%t channel s within which gate el ectrode | eve
conductive feat ur esmathe®ddsfredied, inadaich 5 uslsedn abey ef pdéstde locatidie of the
enbodi ment, the layout features of .the non-dynam c array higher

"t or coltbbeunGrLI B Bl Reb S A e HPgsr it tarh, Algtale sel o and
assogi a6 dy é&ﬁ&%éya%& (SO VGhS twd AFub NS ROGAhin e s spakt | cul ar

enbodi ment, [ayout features in any Interconnect |evel above the gate

el ectrode | e22] canneticldugterdogatisn simsl &, ovifeneim aafitsit tvidra) grato-odithesbonal |y

shaped | ayout features. [.0072] As an.glternative to .the above:nentioned
o msRar gy s kBB fa e veERT Bie' RRMGUFoh Shibr FrE VERERTT SvsPd ar e
def i ned a6GOTHIODrtRe the EAMBANEHGLCANE WHASE fort £6E4NE. intdiconedt! Bvdleof the

understood that the phasing techniques disclosed herein are equally
appl i cab¢micondusigr chitbodi ment that uses the dynanic array architecture,

regardl ess of,,t he ,nunber, of chip: i : I 0 the
dyni{ln' c arr a>;3ar cr‘ﬁ fnrerei(@%c’gr e ref%a?ﬁ %Té?rk%%l%&r%éqlﬁ%?edros?gg%%gﬁge?ét gﬁl el |
phasi ng bbeeRAitiIARt asd thcofd afad] besiin detumediey defriaedratapiach myiobetvdeat i s

stored in a tangible form such as in a dié/gital format on a conputer
r eadabl éhesgonshinterennnestdeys and thggatedeyel ghddi ng | ayout s as di scl osed herein

can be stored,in t At Le - ; Gtahbig f rom
one or nore ?id'br ar%l‘ J'eng%g a(s:g?c]’itgc_ﬂﬂrﬁgm?g?/ggﬁer glttg%ﬁ lgﬁ(%éﬁls S%%d?r r?at %led as a
GDS || (&hapbha coaipateBysidesty nedtmbase file, an OASIS (Open Artwork System

I nt erchange St andard) database file, or. any other type of data file.format
sui tabl e for 23t or mBicERd fﬁbﬁﬁ‘ﬂﬂg 8%4?91 Wihigg eé‘@ﬁ%fﬁé?‘iﬁ% Ogé&F@E°P§%F6%ft°§}P’A| S0,
mul ti-| %Xﬁlh -Liﬁgouts utilizing the cell phasing techniques can be included
within & mlticlevel | ayout of a larger sem conductor device. The

mul ti-Ilevel |dafioug refpecties vatupegraenfaosrthcaforwadphised b leyelsowpbinsthgr ed i n
the formaof a |ayout data.file, such gs thase.identified,abov Al so,
the i nvé‘ﬁ%‘g%aﬁe‘{i@é% PE%‘S&e‘WéCPEfi‘hdt%ra 1%&%%‘6%?%‘8“%@ QAN By R?%g%%gﬁ?éﬁkode on
a conputgr.id fadahidd (BN ditatibRsl sﬁ%t?dmil@tio&ﬂi@;co”pm er readabl e code can
include the layout data file within which one or nore | ayouts including the
cel ROphasi ng plaotectis asthay be devgraied aprotibapemispnusiIshire code can al so

i ncl ude program.instructions for I i d J ri{ces
and/ or cel | de{‘T?] et ﬂ%]émgglc%@% S%ufﬁf%écg%%§£?ﬁgﬁ§gﬁqﬁb e:{)s/el9 gatjteg%ﬁé%idcﬁes as

def i ned ihh@mgtshdudoechipymdt |ibraries and/or cells can also be stored in a
digital format on a computer readabl e nedi um [007?] The conput er readabl e

medi um nent i deedatterndaced; selhnyithiat hes desgpiedd aigac 8T ttha SCEUFPYNEPE diita

whi ch ¢ ] a - he e : e f nput er
Fendabl ST N oG8 papta ol ARl R e P e gy S

r eads onlfyatiiesndd Yachr efvtlonwaghessd ahiprbavgls vOthiROMs subSituRs], vatianRoé therpdanedt i ¢

tapes, and other_ optical and tical ta storage devices. The conputer
g@Pq%VC

cal non- o
r eadabl échgbgnmitBabe wrtdsl %?eﬂ?gtg?f“g%fﬂ%ﬁe% _ etwork of coupled conput er
systens so tp%? ,tD@nféf}{sa%%ci{ee%@@ialn@zs,qdﬁerbiﬁ_eﬁémaﬁmeaznalaegﬁeegt@_demda
di stributed fashion. [0076] Any of the operations described herein that
f orm pably af ré¢spectivevecit io6nequay uspekced, pareHelneiropér hindsosstending peigEsntiison

also relates to. a devigce .or. an apparatus for perfqgrmnn 0 ;0Ns.
The app&PﬁF?Pé’ng’ﬁﬁ %@S%dgé%lf’a‘ﬁ?j %‘oﬁgt eﬁ@f’%tagfaé 4 ?%}glep%eeﬁlglcéﬁt-@%%ﬂ rcglgjg Z%hds uch
as 3(SpPeficadin Ay 105 PRV ER4tionWiip hetiRfeh MiRdivasplas&patp dveRulepasethaotiiput er ,
the conputer can al so perform other processing, programexecution or

rout i neyittrtgratee ofidhe gwet phesed ghipslsaels aare serpedy dfisnted. atq ndexrs fy 2
capabl e of oper at.i or clak. I Y b ations
oy be. 5P0ER8c A b, Pt BT B SBTRARY B85 Ama Y Akt BF e HinGaageT
conf i gunr@h&ydetined by a Mtogacanpherer progranms stored in the conputer nenory,
cache, or obtained over a network. When data is obtained over a network the
data maybe processed by other conputers on the network, e.g., a cloud of
conputing resources. [0077] The enbodi nents of the present invention can

al so be defined as a machine that transforns data fromone state to anot her
state. The data may represent an article, that can be represented as an
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| n subsqgguenporepel s, interconnect netallization lines are patterned and
electrically connected to the transistor devices to define a desired

i nt egr at eslocproowswsdevi ce. Al so, patterned conductive | agers2@amwo49586ul at ed
from ot her conductive layers by dielectric materials. [0079] Wiile this

i nvention has been described in terns3§f several enbodinments, it wll be
appreci ated that those skilled in the>art upon reading the preceding

specifications and studying the drawings will realjze various alterations,
addi ti ons, péfnut & imeBOhg ieeiisd it SHD 2heMdisten thietwp gphesed chipslqvaisended
that th [ | ' Tl I - j,ons, additions,

per mut a? ¥ ﬁ@ﬁ%%%dr@éﬁé}@gﬁe% aglec lg{s)g% g??s\%ﬁ%%ﬁﬁﬁeﬁhgﬁ%?héé&épi rit and scope of
t he i nventi on8. What mieshodl aaireddd iiis cl@lnAR BSviereiA thetwaphndert tlop lofklsmre both

conpri si.ng: | ogi c b] qck area jncluding a first chi.p | evel in ich |ayout
f eat ur eé“&"é‘%‘? ég%\ﬁerﬁ ?to‘%"(ﬁ’i“ﬁd)aftthe ‘ée&i‘lgl?aé‘gd 2y Pﬁé’?e_ W’EE%“,de“ﬁWH QP8 Pyechi p
| evek | &P'muzhagz%gs Bﬁ?ﬁtb’& s akEn®! RFRANFCERLE ML (dRsiBnAKE Oeh \JfT frdal

grate, erein a rational spatial relationShip exists between the first and
second wemtcoatiugerathés ;and wheacin welreare placeé in wows exdending hdvizantaHg abregs thebl ock

ar ea, er.ein each aof, the .nunber of. cells,is defjned accordi ng to.an

appr opr i°Gt'8YfE IGH © tl?'ﬁﬁ?f)lélfm'g]?‘c@élcfnppﬁ‘éc bat Wé(;thioﬁe ﬁ]ec‘*g{)ﬁr% 5™ Bne of
the nunygicidn $@hndRRAT LS HeAUSRS ohAQFithd 8RS pHae&d éHip 1dvelsf | rst and second
chip levels of a given placed cell to be aligned with the first and second

virtual grat@9.as Adosthadmsadciiddtiniohrinnds, gyheenn teastalcgpte ofa loger of the
sem,conduct or chi S (L aci i i Ln.t f.LF St 3 rate
o a1 eh By i B BB el FirfiaChrdue, WRPLELAIA] O oLl R acfnfd N0

ext endi ngwRGT B96istdhenfebershukipicof epieth dMhé beselvixgiat ghitgakd artessin amd atier ei n
the second virtual grate is defined by a se ongbs,et of. eqogagl\b/ spaceq,

par al | elis placedifn havenigs cedk bangrries et ssPardiel satorualiines Gk bpss YiFeel ogi ¢
bl ock are; amni 1Ct i.0: reci j i in the
rationalg?%ggﬁg% v?‘e a@?@%ﬁﬁi%{%etﬁggg%the afl?g%dgggégées?gﬁaua%ﬁal grates
denot es t hat 3he fA nsthaing reeicaind oliint 2glwlgran ¢s wrtealcgmteof] aylower ehthed, are

i ndexed to a commpn spatial |aocation,, and have. a rati .their virtual
gratlé pitve wégseéébiw@adwe@lqs&‘?aaﬁ Xirtual Hgis ?‘n(ﬁ‘.vh%eg’e?ﬁcﬁtg% ﬁ?c%?’lne‘é K‘? %avgs
recited ju el gr{alf']gﬁan iﬁ?&%é@fmﬂltfpﬁ@off ddeSttal PNHitGESOMRE bidd $ikahl a8t 8] wherein

peri odi cal W each other according to the rational spatial
rel ati onath pell &.placed daiheonisictlbbounidapesabatr are ippratiel wiitle Virtual Bneswfdhebaset he

first and second virtua ates .do .nat .align.w th.eagh. ot h i N f the
number - dRre i Ak St SR R aBha e Srerc R FEETE O e sy

wher ei n @,gioy §Rirfidl lindlsf tho8skel virtag gardance with either of the number of
cell phases is defined to performa sane |ogic function associated with the

givéh cel | . Bl A sematimddsoedieddniclrims? s adercaythedeqyirgdpell phagseiorR @iYRe
nunber of cells.ar i DI it hi j . .t hat
"t ort adtarg ce i lEnRAA R foi VTt alps ik A9h bl phinpiceels, St
recited dnningbivalud, fonhesgiicula peisghthipf leedchitioh thbelaedivet] isfdefietd ss ias

uni form and wherein the height of each of th nber of cel]s js nmeasured
in a di régencsmgssng pepepgicylply G@htwigetWGFn ?E@‘p g?‘}"élf‘ryandﬁ%B{f‘S‘?ddce\pi ual
grates. 9. 1 q)th]{; 0 j idulr ShadeMciip Mgrein a wi dth of
each of atrheé&eﬁﬁﬁbggﬂg#é ce ﬁ\gﬁ}l@ gg%e:bgﬁiggjgglnulr?i pleeco1 a pitch of the first
virpgal grat 682. andA wegiodi as rediel ibolaima a5 yfushereaoipripingced cel |l that is
parallel to virtual lines of the.first virtual grate js aljgned.w a
virtual [ine 8 cgherlpgedgelly £ale %ﬂngglfla‘%.valﬁf %,5\t@%ﬁﬁ”cB#ﬁﬁ@f%‘%%Yﬁ%ogg’e
recited j e@'c@{l-rﬂn@ wherein a width of each of the nunber of cells is an
integer ‘multiple of a pitch of the first virtual grate, and wherein each
boundary of eavtpaphatedcatailited hulex ivelugatatdredspensting indgpavaluphekvasfantsied fj r st

virtual gratje js.aligned with a. m ) en ' ' i nes of
the 11 of lped Sy a: oeflriond BB e B BT PEL BEEE Lt Pl hBCT
whergi N @athidll dek vare!) vierdih ehapemti@narofariag dfshé placed defitie gebstinmdd foptie of
one-half of a Pitch of the first virtual grate, and wherein each boundary
of each mpicedeall ethe designatedarpaphibe spmicondycfqrgliP- | i nes of the first virtual
grate is aligped w Q] i i he first virtual grate or a
m dpoi nt betaggn 2%%&?@%%p§%?%ﬁ%?5%¥§g§hg ’fﬁ%mbpgét virtual grate. 12. A
sem conductor chip as recited in claim1l1l, wherein each of the nunber of

cell phases is defined by a first index value for the first chip | evel and
by a second index value for the second chip |level, wherein the first index
value is equal to a first distance extending perpendicularly in a rightward
direction froma left boundary of the given placed cell to a nearest

virtual line of the first virtual grate, and wherein the second index val ue
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16. A nqt;jto‘?P(jﬁ(Pdefi ning cell variants of different cell phase to enable
pl acenment of cells within a designated area of a sem conductor chip,

conpri si YO 28j0/do8kat i f yi ng a phase space for the desi gnaCedsarea4wiot he
sem conductor chip, wherein the phase space is defined as a di stance

ext endi ng perpendi cul arly betweensuccgssi ve occurrences of a sane

rel ati onship between the two virtual 3 ates that have a rational spatial

rel ationship within the designated area of the sem conductor chip; b)

al i gni ng a | efsemisonderionchat lagowpgasded ine digilfarmat wharciadhesenicenbicighase
space; ¢). with. t ft ndar I : : ']g%leg A | ef t
edge of ¢ 1321"&36%15%%?%3%&1?9 ge%#%% érgaaoglcﬂa?]g (ygjﬁsggfélpgl? lré[l ﬁ@usu | eg%{“tcfg?tfﬁgased
on | ocakiegflscedfactdiginguo aVirsttighal gras,esdnekadridveig vtihe wWiath lapoutrfdatnyes of t he
subject cell; d) storing the first phase of the sub]j ect, ceiﬂl. in.a cell

i br ar y aregylagghAcardingeolasseronsbinyal 1atss Whereinsy Fiop! patipl elabanshin egdsisr ent
positio xt possible location of the left
boun%jar 96%%%??1% %%ﬁ?@g?é%gls\ﬁ&gmﬁtgt#%@?ﬁg phase space; f) with the left
boundary of theresubhesemicmatitictad ¢himgowi dl¢p inbladesexbuplasifisblds placssltwidnn

defining a, ne ase of the subje cel |, based .on. | ti,ons of the two

vi I’![ u:aI %tfr }ﬁgé‘?s( }nga‘trf:%/ewh?fe’t“hﬁaucﬂa? h’ﬁoﬁ‘r’fﬁ‘&‘?ryoifdg’hg @%ﬁ]‘”@&“i&@n‘l}% )i

storing a%&%gﬂﬁé%n@ Q@%%d?ﬁbﬁ? ke csubhet, wiRlréinitRe hfifos@dtt oht BF eeynunatg of)
0

repeatin erations e) through g) for each possible |ocation of the |eft
boundar yelbphashecsiaty legout dedtiresin the first had piraseé ckipdels i gigcmplapgsdcelido

ited in.claimig, ' h M e ' fined b
raobor paan et iR B PSSR q Bl el b W LA P LR Bk et RIET Y 2

respective chiyp | evebmpiet h@dalsIsiseageetheaiuan aofrediee i eaisoBslUChatincthiep. 18.
A nethod as recited in claim16, wherein the rational spatial relationship
bet ween digie! tfpomet it aldaty dilesfogapoties staiing pRE SARMYNFING OFF abledFe
comonl y _orient ed, i xed to a comon spatial |ocation on the

sem conéﬂg’fSPg‘% cgp(%eg{acgéi}ﬁg@é aratio of their virtual grate pitches defined
by a rationaB3snunbecompder Acadeblbatbrage medivneds irecietl dnmidity, 3hvheheiem @egi ven
phase of the subject cell represents a variant (%f t he subject cell ﬁEix?at i's
def il hed cpapuist seedallamediun HBCHERS; RjASRBIISIrecIops ?fh@CS%mgc%ﬁdE?&e&“gc p

where t | §i8R tth&Bbe il fhe! @GHAIT Rna@REMMMRT @nthuéach
phase o?g?%gxmﬁg@‘gﬁégqﬁ P’g 33 ilned to plerfgr mga sarreal ogi ¢ function
associ atredalietiedilne. subj ect cell. 20. A nethod as recited in claiml16,

wherei n each phase of the subject cell is.characteri.zed .h f .l .ndex
val ues incl udPng a* FETBBEL ir?ﬁg‘]aelﬁcfé%a%mél%ras S5 P C??%‘enyg \S’j\lb‘%g%rre ?‘u%e
grates thal.,fehdRRtbRerop B@g%@siﬁgmfetm%namdh pelatard ahstichions fBr pasdtingul ar
virtual ‘grate in a particular phase of the subject cell is defjned as a

di stance liteayua el ebptnibren and opencleding atseleriable podinndelrthe sgmicprdustsj ect
cell and. a neares vi.r.h\gig I'{ne of the particular virtual grate within the
phase sphtdayst m ke digilformat "ocited in claim 16, wherein a set of possible
| ocations of sihe |A§fckllhﬂim?a§t&reﬂfinteh@li@tabjf@@ﬁataﬁi b aviniphiter rfehdnbphateeagspace
includes each allowable cell boundary position relative to one of the two
vi rtual nggdagrescomrising: t he phase space. 22. A nethod as recited in claimli16,
wherein a first, vi. . Vi L i Qar a
gate | evel of* qlﬁgil%ﬁ%g%é%{%%g&éﬁpﬁ&%t & ftg#ég% Rg%@igg%%gle\ﬂﬁﬂl’&g% rélgat e of
t he 25W0 (i rofwedl cadir aichsie it dedst oad dhiy leves doomlich rieenit dratect drepddcedfint he
sem conductor chip 23., A nethod as.recited {g | ai m122 wherein.the

r at i onalaceqarIcs Witk RaYirtBHsERYS: BdeTEs e KEup| pefe Bndefwst dna® vrt OLBTT N at es
is defi : b i bat YReh, he wiesantathuargennect

| evel angg%]ﬁés%gt&eQf%{%hellﬁ%féggt/e%.hhg%?fﬁé Irtret hpd@g recited in claim 16,

wher ei n phbe efetht ghviebrcall yis isfirst dryeddiifferent dipagingabetivesmarelennes eshinjumndary
readabl e nedi um_ 25. 1,% me &od.forlg%kaci ng cells within a designated area of
a seni cGREGIEHSIORINR ]6‘89%) I ‘ining respective virtual grates for
eachpof two pRasedy cRijiRibr@Nyedsred fha Qli%ifh‘? fosit b esbngsuea @hddbie storage

sem conductor chip, wherein the virtual grates of the two phased chi

| evel s amaedidufas mexted 0 plave 33, Whercioraty &iya yout feqtyreindarsailh ?CCﬁrdé@Fw“ga l's

evel s anaiuofs el o RO CiR AN
requi 1 od e Aate s s EL i SRaAFEAFPICHERAY Gl AF I e o,

sem conductor chip; and for each placed cell within the designated area of
t he sem conductor chip, substituting a variant of the placed cell having
the required cell phase, such that |ayout features in each of the two
phased chip levels within the substituted variant of the placed cell align
with the virtual grates of the two phased chip levels. 26. A nethod as
recited in claim?25, wherein each of the virtual grates is defined by a
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their vipguapomyrptes oriented to extend vertically across the designated
area of the sem conductor chip, and wherein cells are placed in rows

ext endi ngwbapiozosd4al |y across the designated area of theCTarsz@ondesst or

chip, such that a width of each cell is neasured in a direction
perpendicular to the virtual grates of _the two phased chip levels. 29. A
nmet hod as recited in claim?25 wher ei 13t he vi rt ual grate of a |lower of the
two phased chip |l evels defines a base virtual grate, and wherein each cel

i s defi s8¢nt vrthalvbog ofithe yitushierate ad wistiagise betyeeppraghboriagprittel brest he
base vir - rein each cell is placed to have its cel
boundarﬁgga%ﬁg§§%%gmggggw?z%8Mjth virtual lines of the base virtual grate
al i gned wi th3a. m dpetihtlibbatvwerd adj adegital omiatain hicoagpuad dfechdabbaswerager t ual
grate. 30., A nethod as recited. in claijm?25, wherejn the virtual grate of a
lower ofMadHEN pHEGHRd d&glaER;35: MagEis i P f%aﬂyaﬁégwﬂr iin @s%@?%&m

wheregi n {<S I 1 | it upl e of
one- hal # S)g)ﬁgict%ﬁglo%s ?‘%gfblggggn{r/’? P %I&ﬂg’r %@%ﬁg%? ahdeﬂ?eer?lﬁy%lgcfﬁggfeel {m}ﬁsehpl aced
t o have withén argl dthérdaatder lngmichamehre parallel with virtual lines of the
base virtual grate aligned with either a m dpoint between adjacent virtual
lines of the base virtual grate or a virtual line of the base virtual

grate. 31. A nmethod as recited in claim25, wherein the required cell phase
for a given placed cell is identified by respective index values for the
two phased chip |evels, wherein an index value for a particular phased chip
|l evel within the placed cell is defined as a di stance neasured

perpendi cularly rightward between a | eft boundary of the placed cell and a
nearest virtual line of the virtual grate of the particular phased chip

| evel . 32. A nethod as recited in claim?25, further conprising: for each

pl aced cell, calculating index values for the two phased chip |levels of the
pl aced cell; and conparing the cal cul ated i ndex val ues to correspondi ng

i ndex values of variants of the placed cell within a cell library to
identify a particular variant of the placed cell that has matchi ng i ndex
val ues, wherein the particular variant of the placed cell is substituted
for the placed cell in the designated area of the sem conductor chip. 33. A
conput er readabl e storage nmedium conprising:a senm conductor chip | ayout
recorded in a digital format, wherein the sem conductor chip |ayout
includes a logic block area including a first chip level in which |ayout
features are placed according to a first virtual grate, and a second chip

| evel in which [ayout features are placed according to a second virtual
grate, wherein a rational spatial relationship exists between the first and
second virtual grates, and wherein the sem conductor chip |ayout also

i ncl udes a nunber of cells placed within the |logic block area, wherein each
of the number of cells is defined according to an appropriate one of a
nunber of cell phases, wherein the appropriate one of the nunber of cel
phases causes |l ayout features in the first and second chip levels of a
given placed cell to be aligned with the first and second virtual grates as
positioned within the given placed cell. 34. A conputer readabl e storage
mediumas recited in claim33, wherein the digital format is a data file
format for storing and communi cating one or nore sem conductor device

| ayouts. 35. A conmputer readable storage nmediumas recited in claim 33,
wherein the conputer readable medi umincludes programinstructions for
accessing and retrieving the sem conductor chip |layout or a portion thereof
inthe digital format fromthe conputer readable nedium 36. A conputer
readabl e storage nmediumas recited in claim35, wherein the program
instructions for accessing and retrieving include programinstructions for
selecting a library, a cell, or both Iibrary and cell including a

sel ectabl e portion of the sem conductor chip layout in the digital format.
37. Acell library stored in a digital format on a conputer readable
storage nedium conprising: a plurality of cell layouts corresponding to

di fferent phases of a given cell, wherein the given cell includes at |east
one chip level in which |ayout features are placed in accordance with a
virtual grate, wherein the virtual grate is defined by a set of parallel

equal |y spaced virtual |ines extending across the cell layout, and wherein
each different phase of the given cell is defined by a different spacing
between a reference cell boundary and a nearest virtual |line of the virtual
grate. 38. Acell library stored in a digital format on a conputer readable

storage nediumas recited in claim37, wherein any given |ayout feature
placed in accordance with the virtual grate is defined within a feature
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