Title: H GH VINYL TERM NATED PROPYLENE BASED OLI GOVERS I nventor(s): Patrick
Brant, Donna J . Crow her, and Andrew G Narvaez, Jr. PRIORI TY CLAI M [0001]
Thi s applwoabeswrisszsai ns priority to and the benefit of BEBNSIRYL4BSH63,
filed June 20, 2008 and EPA 08164840.4, filed Septenber 23, 2008. FIELD OF
THE |1 NVENTI ON [0002] This invention reldtes to olefin oligonerization,
particul arly propyl ene-ethyl ene oligonerization, to produce vinyl

term nated ol i gomers. BACKGROUND OF THE | NVENTI ON [ 0003] Al pha- ol ef ns,
especi ally those coYNAMIOPABERR SAVINGMEMRY RO TECIBRENave been
used as internediates in the manufacture of detergents or other types of
commerci al products. Such al pha-ol efns have al so been used as nononers,
especially in linear |ow density polyethylene. Conmercially produced

al pha-ol efns are typically nmade by oligonerizing ethyl ene. Longer chain

al pha-ol ef ns, such as vinyl-ternmpatgdERIMEENY enes are al so known and can
be useful as building blocks followng functionalization or as

macr onononers . [0004] Allyl term nated | ow nol ecul ar wei ght solids and

| i qui ds of ethyll@¥H]or pr diylpessenthscdosatsisldtesem ganorilide dicmoypiatditestufeor use
as branches i.n polyner.i zation reactions. See, for, exanple, Rul hoff, Sascha
and_ Kam noRyt eRorey Rl oy ErraERerr Il ule ap B Sy EPUHEN 28 B0l y
(propyl eneksnyinigtioR! fferent M crostructures by Copol ynerization of

Propyl ene and Linear Ethylene Aigoners (Cn=26-28) with Metall ocenes/ MAO
Cat al ysts," Macronol ecul es 16 2006BA Q4BOY, and Kaneyoshi, Hironu et

al. (" Synthesis of Block and Graft Copol yners with Linear Pol yethyl ene

Segnents by Contj i on of i r i i

Pol yneri zati on wgaitonlTpgﬁgggﬁ&ég@%%gPJﬁgﬁ§%§§m§§€pg%$ﬁﬁ%g%?8%D(g%g}es 38
2005, 5425cbwpbiler ahdORGForfrudtiess, ASmémBiyl cdphOitylnsd Hasésg ildirs{spent anedhy|
cycl opent adi enyl ) haf ni.um di chl ori de, bi s(pentanethyl _.cycl opentadi eny|)

zi r coni um df€n (bl el Biage tg@ﬁrslfaéioﬁgﬂm%gwy Pa@g %_%%P%la%‘ é‘Hé/IPPWP’?E%/‘Li um
di chl ori de jwhdeliifBtOv 8 HEBRSsihD o ALMBNEidRS, HENALE alll ik Bke. WMEaRQWhch

hydr ogen tg make allylic vinyl term nated propylene hono-oligoners having a
| ow degr ee sokllgoldywees zaisi @n iofle@ndnt, Thedbeldl dgoeesr sudo anonobiky @hbiggh Mh' s
and have at | east,93% allylic. yinyl unsatyration. Likew.se, these .qligoners
"ack comondfEPiartedaprsHuedBEA wil BEdie: Porie sl ih oyt iy jeddiiEes o
al unoxane (epicay dpatdt® WifOQ Aaltbly M =prékideHine phEry | @Ra¢d Yowe, E@%rthan
60 w % sol vent (sol vent + propylene bam&zﬁls present in all of the

exanpl es. [POOOSIMABUbenhigh palority I ambhandeagldidevige deggn proceys, amyludisgdhe

[ Cp*2Mve( THI).] [ BPh 4 and . Hf o} ke propyl ene oligoners. For M=
Zr a broadﬂ%%g%hg%wﬁ¥%¥g? ﬁﬁf%%mﬁﬂﬁﬁ&g%fﬁg%%%s up to C (vn 336) was

obt ai ned at roonooosyper at ME@URMer 8as diggrarM iHudtfatiapl &y stahéardi s@Biiconductor
4-met hyl -1 -pentene and the trinmer 4,6-dinmethyl-I-heptene were forned. The

doni nant th devicadpi Jheﬁéﬁ‘é?ﬂ@ﬁﬁféﬂﬁﬂa¢ éa it 80 prcgated -t AGHIcT FARYRER 43bm t he
Vel g s proheSBR phRaipR TR Al S8l on- B MARATTDITOS MW RS U2

1992 1375) scingohdses dovivepliots, variows patkeend ermpemicgistarpofistpfispylaanad meadle at

| ow tenperatures where the reactions_showed | ow acti vi nd product havi ng
90% al | yI i COWPHT-gidefl dpsipn GRvIFQgmant- TRS SvtPiaE o }h%yap%ﬁ nfma TR er ,
Resconi, etyeffre the) serfifdnddd@MmarRfactdly BEHRy adilARy fabPB3ging MHeSehh&MdbbtEr USE
of bi s(pentanet hyl cycl opentadi enyl) zirconi um and

bi s( pent anetehiyt chfe| éhenteadideragion hafporrtant te Htcedesigro ipdiey nleysicaé fpotppyd ene and

obtai ned beta-nethyl termnation resulting in.oligoners and | ow nolecul ar
wei ght _pol yHETEE, 3 » Al hes) Yyricondigior dmaiely O &5ASR n S BB har ™ Ag i s
the case i Rohkdda@kdinBidbhcet AR 9Id GRINRICElPASH YA TR REhicBANR @ dVRRID. 93%
allyl chain ends, an M1 of about 500 to about 20,000 g/nol (as measured by
1H NVR), ardflppieplenisagspstallyseonpigorep tegiplesiopl bipeprintior tgtabceycrgas|arca taken

net al | ocene. hr ;.. >30 i r.oducts) . 8l Smlarly, Small and
Brookhart,uP gP%ﬁ%ﬁgn§28§@§5?5§§§§$“%ﬁg§f@g@%Q&ﬁ%xﬁgg'of a pyridylbis

am do iron cataljgemd]i n a IThw st@igoadadtor &virel WONEHbratcd Y d utferyothe eThaw

nmol ecul ar wei ght. anor phous, propyl ene material s _apparently having ,

pr edoni nantth%?er@ﬁ%q%{)o&éie?{cq 10BN bY R Frtiety i ifercnte sPGEIUBRPSE PEoCEssing

bet a- hydrii L J i S i . Kz an
ot o (vmcy ot Wi b 3 e GO RMaS b R PP P, HERMERFL B0,
81 percent vinyl term nation made using dinmethylsilyl bis(2-nethyl,

4- phenyl -i ndenyl ) haf nium di chl ori de and net hyl al unbxane in tol uene at
about 1200C. The materials have a nunber average nol ecul ar wei ght of about
12,300 (measured with 1H NVR) and a nelting point of about 1430C. [0009]
Moscardi et al. (Organonet. 20, 2001, 1918) discloses the use of
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90, 000 ppm The activities also appear low. [0017] In all the prior art no
catal ysts are shown to produce high allylic chain unsaturations in high

yi el ds, aweoi2d®/158219e of nol ecul ar wei ght, and wi t h hi ghprpraseavio¥issy f or
propyl ene- based pol yneri zati ons, especially propyl ene-ethyl ene

copol yneri zations. Thus, there is still 2a need for propyl ene based

macr onononers that have allyl term nation present in high amounts (90% or
nore), W thicciosd, ref theVeke.a MhéiRer’ aai3RIcitiofD s cidtél ab®icghiifent Badigiah the nmade
at commercial tenperatures (e.g. 250C and above) and commercial rates
(5,000 g/ mypmyoRpdysteralsyicaeviOtiy thy Paysr epnsumpntion giis|of caghherpleddsd gonsdiggnt or

pr opyl ene %B%BE&%&M(%’ re?néﬂ?og-ieQQOﬁl'b ctural robustness (where addition
of ethylene rarses viscosity and the solubility paranmeter - relative to
propyl ene - and [@005}i des flhke ppoteetbhalmar yeisadd embddded ahdribegseisrtypisallywhi | e
| owering glass transitian terrpefr%éu({ye). .Further, there is a need for .
propyl ene BRggyed @8t sarbipiosr ofaths dyasmisgon dHiye RostehiaAd tho Mandhychr Hakic be
used as rago%;efsta%h@y/ftag BBl (hoig PleBhlierbd TSN ARPLIEAN O Egc FAMARY
OF THE | NVENTI ON [ 0018 T% s Invention"relates to a propyl ene co-%ﬁi I gomer
havi ng an Nhacw$ e@30whan tBO d6G0e @/ avnbid¢rad offe A8 hil@statdy pdtrNIVR) toclamgpriobleny 10
to 90 nol %.pr.opyl ene. and 10. to 90 nol % of et ene, wherei.n the oligoper
has at | eadt bl Smp R G Rdtor 8 sl Y bercionaled Hfastone s fher e
1) X = (- 0134 GWRRS® el Ydb&n§witdhe®r PO ALRIE) potwakO BbwewWre Avhkéh 9 tRO pBRLE %0
ethylene is present in the co-oligoner, anplp2)_ X = 45, when greater than 60
and | esst haanspnpiion &%sask onydredplicatiqey exderaction witlea sienwiry . gosell corsndbrg) anX =
(1.83* (ol e% e%hgl ene incorpor%t edkﬁ.ﬁ- 8({3), when 70 to 90 m)llle% e%th | ene is
present i n {He" 08° GPIVGorTIE G0 Lo AR er i RASATSSRTFURG ROV "SREPde Py %
propyl ene @hitRANE app BB ia8tdRgsERotyN 3R tifthdaRd epttsne: afich bessptedan 10
nol % et hyl ene, wherein the oligoner has: at |east 93% allyl chain ends, an
Vh of aboutlnsﬂbrt%brﬁ%bﬁm‘@?wlg/ nol (as measured by 1H NVMR), an isobutyl
chain end to allylic vinyl group ratt%l?M‘RfI Ry8:1 to 1.35:1.0, and less than
1400 ppm al umi num [0020] This invention ?urt her relates to a propyl ene

ol i goner, conprising at |east 50 nol % propyl ene and from 10 to 50 nol %

et hyl ene, wher ei[@d006he ol i jamens hageseatative astbddi¥eras lofl the havamtiendslatdvio of
about 150 to about 10,000 g/ I éas asured by 1H NI\/R%, and an isobutyl
chain end {TFTYROMPOYFHS I© Eﬁg}ﬁﬁ (A FFIYCH Y BABICIPQWST 1085 UMpfion, 1 A Geppory
nMoNoner s haympend® Yhcl@desMP hRnfRY RRRAEOMT Bp&/dURE BnrRini 4RI, G UecodchD! %
[0021] This invention further relates to a propyl ene oligonmer, conprising
at | east 5@owpcddpthepyérem, inferions, Bt icasiotwbmamioss sitbhartayn dhatandude memOryl to 5
ml % C4 to 2.9lefin  wherein the oligoner. has: at ast 87% al.lyl. chain
onds (al t oty Ly s P HOR G55 G e N BT R RIsO R <ot B Bb Ao b5/ ol
(as measur g6 f¥orhplidiMRY poRBEredlctich tietiiémEyairchiRbGird B nbdifiéd Suchithytlca@t oup
ratio of 0.8:1 to 1.35: ?0 [0022] This invention further relates to a
propyl ene 6hbgoaeincludsspn instange af all b dinesdedientod for Sy mmory coBRIENY arp 45

wt % et hyl e d . %.d] i I r ;. at
east oo Sy IOIEeRT Ry bol limy RGNS fe AABFHS BekiBe T BRERGRARYI o
measur ed byingHiNMRuen@sddbyathd selbérydf ebad inenth tavhaddbydriay, Witnydesgindugp rati o
of 0.7:1to 1.35:1.0. [0023] This inventjon further relates to a

honool i gonmSPOTt orsn; Ispsriga thspsntisn sumBereefayard; les grs gishded wagac%a%ubraé%@éft 93%
al Iyl chai n b out 120, / d by
TH AR an oot et Alnes e TpRaARD bR, Roleh TR M EE gOEES
1.2:1.0, ardnjuegsionhdrheid@@plepens akuniadumas{if0Re belddtion dfribepdrramn sdhintriner

rel ates to,a honbgeneous process,to make such ol i goners. BRI EF DESCRI PTI ON
OF THE DRARANGEN 00981+ prbo BE 3areS LT G e BRI REE | ¢ chan m s
versus nol e% et rHil(i(l?']‘e for APAESy 3 BmBOB R Atst &F k- p&ﬂ'éh@ ihvdnBal @mtais data

from Macronol ecul es 2008, 41, 559-567. The squares represent Exanples 52 to
6 1 and t henamaredsehateipelade nt Wumkgnpf eta@facy[@oB6IndRitderse two isgb-arreyrarceclof t he

range of chem cal .shift assi nts for.the isobutyl chain d or the E-P
onoF oy o Mg 3h et o 2 U Pul S hOGekOPUhd b oA R T sbSlvold s
popul ati on liaks $PBE) my@BEUS TRE e 28%bi iaelutl@Pasalddf Eodpl@) tof Bt subak@gs i C

pol ypropyl enes made with catalyst J . DETAI LED DESCRI PTI ON [ 0028] This

i nvention ragf avlsh tip canbeupd Ite rentehticorpibhees. ddsprrephghsy spyimexerand

| ess than 9 9 : '

of i gorer na2ir ey 1 GARE A REFHGhRRa forlt i BEBABTE, ISR RAE Sum,
preferably at |least 97% preferably at least 98%; ii) a nunber average

nol ecul ar wei ght (M) of about 500 to about 20,000 g/nol, as measured by 1H
NVR (preferably 500 to 15,000, preferably 700 to 10,000, preferably 800 to
8,000 g/nol, preferably 900 to 7,000, preferably 1000 to 6,000, preferably
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preferably 500 to 9,000, preferably 750 to 9,000); and an isobutyl chain
end to allylic vinyl group ratio of 0.8:1 to 1.3:1.0, wherein nononers
havi ng f om0 2009/158278 car bon atons are present at from O POTA/SawOM7881
(preferably at less than 1 nol% preferably Iess than 0.5 nol % preferably
at 0 nol %9 . [0034] This invention further relates to a propyl ene ol igoner,
conprising: at least 50 (preferably at |east 60, preferably 70 to 99.5,
pref erabl y oBrable t8QausersefcefiabbythdAppopHstehbaBb)bRIARbEACIcaltr:Oporiod of O 45
(preferably at |east 35, Ereferably 0.5to0 30, preferably 1 to 20,

pr ef er abl yafe@w%irm@)lowe lﬁw ene, and from 0.1 to 5 (preferably 0.5 to

3, preferably O. 1) a t e Or
octene, pref eratﬁmfsgut eng?l(f({\i/&%%r er?%% eglrtr)éél elﬂts o {?1% g% tg‘g\é/fg yl
chai n ends rélpﬁ’e&b&ﬁﬁbd)ds fat mamatictudih¥oa mem‘o@r ehtat mcaide!; é@ﬁhn@%’/ﬁeaﬂﬂﬁ%@uﬁbl y at
| east 95% prefer y. at | east 98%; nunber aver ecul ar t

of about 1@63%6?’&5?5\9{’1%51 Rieligy %Pema@ &<IAUB ngaﬁmdﬁn\)@w%fwéﬁéﬁ@e 200
to 12,000, (pp %ﬁ@?saméénﬁ? Q sEPofllgt pjeres 1nFEra§1f1 ?er abs|>(1b th%%ug) Q h s%'f ﬁ é@bl y

400 to 9500, preférably 500 to 9,000, pre to 9, 000
i sobut yl c hasitancenef the tatal yﬂunﬂ)GK/IOIﬁ)Hlt gnmjpcqeasuble tofthe Berfiotyo ahd 35@&11111@

[ 0035] This invention further re to a prop conpti si ng:
bt Tonst | BOUTFEPCHaR) At Fededt (8o Ssr Bpd upGY 1608, SbBaRe Hrearer bS50
to 99, pref@ndbt ¥ Y8rditcl8n SdchRb% Rl 9PMkeMan afllfPIMOwdrd hed PrdRiSS REapl y at
| east 35, preferably 0.5 to 30, preferably 1 to 20, preferably 1.5 to 10)
mol % et hyl élirﬁememwf ennaethod @ls® iqghudsp éﬁ@mng op¢ BT theprd mtﬁtlelﬁmralﬁpyplqd ®to 1)
nol % di ene ie ut

noxad ene. BEHSReS T bohBesh R RRRTERR R EP S ABHREAE  BAGH 1Mo mene.
nor bor nadi emenorgndddbLyi€drandet.adi ene), wherein the oligoner has: at |east
90% al Iyl chain ends (preferably at |east 91% preferably at | east 93%
preferably at | 480491950, dusher spnrgscatative sappbaigygnts 0t theh dFesgite iygation

nol ecul ar aof tn by 1H
NVR (pr ef e\rl@gﬁ% 2%%@% 1@9%%161 pr glfpt ?gg?@éﬁ%qggq{l%p@%eg rT(gécopre gﬁégﬁ{ﬁ%ﬁ)oyto
5190088 ;) pr gﬁ@m&pl mtgéﬂaaa taofﬁ&t a&mogp [‘tﬁcﬁcﬂtlr ?jmbjﬁdaﬁ&hé J(hie@odw @Gnd pnc&ﬁ@ﬁ]gtal ﬁr7sv iot to
: ; and an ] sobu chain e 0 a vin roup ratio q 0
1.35:1.0. [O0A6HE %9% %Jl bif acwof .t %W@P@%ﬁ@pﬁf&%pﬂ%w@.g aﬁgfeqfeﬂﬁla‘mrg 1wa§/ef | ess
than 1400 pRimBUfY), BHAL SBUCRHEHARIY bl bi&ﬁ%om@@ml@@%ep&m AU M X Pighsy ably
| ess than 500 ppm-al um num prefe | ess than 100 ppm al um
pref er abl y ihsmdiatioanf 8@ @Phbat éllnammmmseqmdfmiam 9f thessst ohah waod ppm alberi num

preferably | ess than.5 pp num 037] This inven |on Iso relates to
a homgeneWW&&%’s?Cl‘@P%ﬁeﬁe Y b1 uplsle 611%61«%%°ryt18te Jerviebior s
[0038] As ysgBtakehSleftiont RE &Ry BF @b gAY séo%n&'elfnleﬂl%‘é& t‘tﬁ’odk@V&sﬁdhsM% of from
100 to 25,000 g/ nmol as measured by 1H NVR \Wen an oligomer is referred to
as conpri sﬂlﬁfgl’ra@‘thmlréﬁlwd atfhlec @b@ﬂmntﬂf@%nt in the oligoner is the

ol'i gorreri zed for@ﬂ)ﬁ t he qlh%f ke 1C%rho | &PS@(P ratggrn%road afe Ofleatgpes an(r'avI ng
at least 50 m)lé pr opyl €ne. R goner is anolr onmer conpri'sing at

| east two didhbrbEatvaifapeEthe!pictsnt | (@éﬁﬁorﬁfﬁ &ﬂ@ﬂhhﬁﬁed@taﬂécﬁdd@&ﬂqﬁﬂﬁ)oft}%
hono-ol i gonmer is an qllgonmer conprising units of the sane nononer (such as

propy! ene) Invegtios gt Fdlosysimaynbe beften yagraptoad: eAégléwﬁw feeturea endad ytagehehsur ed
by 1H NMVR T

o2 vt ool AR RO LA P frc B N A B DfaPh Sy Bhrkhrc

Chr omat ogr amﬂeyl)mn amtdsHVbld e Zpravastad éy nbbsecikilbxl mehghtt tharehs voedplign Ged

Per neati on Chr. ), %IS i ght percent, and nol %is | e
percent. MSPEL ?\%érfg# dineleoes st B fm}\%) utilizegedsi @St SOpaMNYEHe IS ur ed
by Gel Per @%ﬁgmﬁg o %{{ﬁ&tﬁ&rs E}BJ‘&erﬂﬁg’ btede %&1}@%@&% &d p?é/se&t"in%@on

Unl ess ot herw se not ed, al nol ecul ar wel are
g/ mol . [ 0036ghould dlyd be:ﬂwahzcdéxydhdsa skiligdfin tt@dmt tbattﬂaclanqluwlgtmmnsthawmgdmt

| east one te S. represente .allylic
vyl end GPbRTEPE Mg sponscehiFS ARG PR AT TER e e
enmbodi nent Tfhlé%o%ﬂ fyémfebwuﬁaé%eh@veﬂe@b@a@m&@hm or e hQEMMenabdth as & iyl i C
vinyl end group The anmount of allyl chain ends is determ ned using 1H NMR
at 1200C us)irge@lmgln endmsthodexfopetation.degtibgreviths further eljpete and atvaatageowHz
machi ne ang .in ted
pr ot on and%g z;tl)r ngigli‘s%%d% ﬁlecfﬁfeié‘f’{ng‘s d“pr ﬁ}tlégé’\fheglq ¢ n?&%%ﬁ&or%ﬁ?%%ﬁe %hs ed
for proton spectra whi I e a 50:50 m xture of normal and perdeuterated
tetrachl oroet hane was used for carbon spectra; all spectra were recorded at
1000C on a Bruker AM 300 spectroneter operating at 300 MHz for proton and
75.43 MHz for carbon) for vinyl term nated propyl ene oligoners in J
American Chem cal Soc 114 1992, 1025-1032 that are useful her ei n. [0040]

g,



[ 0049] In another enbodi nent, the oligonmer conposition produced conprises

| ess than 20 wt % di mer and triner (preferably less than 10 wt% preferably
| ess t harwb 20a9458278r e preferably | ess than 2 wt % basedPapars2adam4isei ght of
the ol i goner conposition), as neasured by GC. [0050] In another enbodinent,
t he ol i gomer produced here contains |esstthan 25 ppm hafnium preferably

| ess than 10 ppm hafnium preferably |less than 5 ppm hafni um based on the
yield of pehys®bmpaeAHE ehuaRdIttibeo MBS pREsls ahaé®bd SRPVENEdhatl QOB bl thd
anot her enbodi nent, the oli %omsrs descri bed herein may have a nelting point
(DSC first frgsres)isoproyidgen fg0 they prgrose of aillperatigneang depciiptian@oly. andh iamet her
enbodi nent .. | . i I etectable nelting point
by DSC f ol |“8\r?m9%§ asstg gfr%rg{gﬂzlogt(:% sfgl{ﬁbl?g%t&ﬁég %rsgﬁ&?veeﬂ?%g 0C) for at |east 48
hours. [0052] Melting teBREEBDESCKIPTIONIQF FHESBRAVEMNGS i on t enperature
(Tg) are neasured using Differential Scanning Calorinetry (DSC) using

comercially avﬂi@aﬁrlge GQLH Ement such as z%WgA I na.t ru ts 2920 DSC. .
Typically, 6 to of tRE AT EOMPHAE WASSBEERES o EdPERECT o8NFIION,
t enper at ur gefRhc@ls h8ASMads HAME Folldwing CRk&shtions 3ikeal MTEEHHRPRA Wad thoaded

into the instrument at roomtenperature. The sanple is equilibrated at 25C,
then it isacovhmadyng dawoghiimyhidte of 10C/ nmin to -800C. The sanple is held

at -800C for 5 nj nd th d. at @ heat.jng rate of 10C/ mn t 5C. The
ol ase tranai 1ot 0lper at e URE fotsat BetR itk dnflend e, o dudist

Al ternati vekyicet he sanple is equilibrated at 25C, then heated at a heating
rate of 10C/mn to 1500C. The endothermic nelting transition, if present,

is anal yzed for [BHSt of tHaR&E? s Waek deaknt Hppeatiagdreandadanemeny ng
tenperatures re ted are k.mel ti r e_f] heat
unl ess ot herw sge@pﬁci fi eﬁﬁ&ﬁgﬁmegaﬁgﬁensoioggs%ﬁg{%ﬁfnghﬁ%ﬁﬁ%l %wﬁ%gkséﬂ({aﬁ&e

mel ting poinidmdrgy nelting tenperature) is defined to be the peak nelting

tenperature (i.e,. associated with the | argest endotherm c caloripetric
response in that0hge of HEHRE: Attipddgcks diagepnilusigeings memery capieguredos3]

I n anot her { , i cribed herein are a liquid at 250C.
[0054] In gﬁ%@ﬁ%ﬂi%&?ﬁcﬁg ?I,Orgﬁg&g??ggﬁers descri bed herein have an Mwv
(measured as ded@tidhed belFdGPURIH 51,9000 blawkabrgtan8(d]lG@titigs nolothaal memoat el vy
2000 to 25,0%0%%/%0I, | ter ﬂatqeqlfﬁ/. 3,0?8. :{g 0,000 g/ nol and/or an M of
about 1700 PRGBS RCCPEBNY NG FRETNSHPL LBISHACASYT™ 800 t 0 100, 000 g/ nol . [ 0055]
Mv and M are nmggguned by mSURE & idh @lbt EomPEAiR tellyRh@e FosedrbH 0flandard
Chromat ograph (either from Waters Corporation or Polynmer Laboratories),

equi pped windmery@nd pee embodimenediraamenoey ¢ondenredarexding t¢ DRItFachdep of iment al
details, arg described in: T. Sun, P. Brant, R R Chance, and W W

G aessl ey, TEE BT Ul es. Vol ume 34, Nunber 19, 6812- 6820, (2001) and
references ther¢p@L8] Thr ee FPgURFRr7 Ligher AbRthA6 il:fhgfakinéomﬁﬂl%eﬂba(sﬁ%ﬂms
are used. The nomnal flowrate is 0.5 cm/mn, and the nom nal injection
vol une is 3oplementating ofang ynkodimgnistfdhe tepehiags of shiggissloaws. di f ferenti al
refractoneter (the DRI detecto } ii;an oven mai ntained at 135
0C. Solvent for the SEC experi %ﬁﬁg@}ggg% d}\Idi ssolving 6 grans of
butyl ated hydroxy toluene as an antioxidant in 4 liters of Al drich reagent
grade 1, 2, 4 t{oeW]orobemysamid p&BYr. inTthemdigHs moakwreé ak & dobhrebinatioh tof rtieel
through a 0.7 mm gl as re-filter and subsequently through a.0.1 mm Tefl on
filter. Th&REHRS ‘%ﬁé?]@é@&%é@&c%dt% SORC P e S @@rget%m% YHEET Phg the
SEC. Poly o) e Cj i gl

cont ai ner ,rr%lgteddi ng ’h%ﬁidg{sei frg%&g?r%&ﬁtogg?ﬁ#&i@? ﬁ%lyrﬁ‘g%n?{ﬂgﬁ%thﬂge %lgilﬁfzs at
1600C wi t h actually nwodscdagPy=aniiorpofysr oflbonem@ryhanrts. repidserdedhhy ithd &dloanieg
measur ed grfavi qatri cally. The TCB densities used to express the pol yner
concentrati on4¥ mass/vol une units are 1.463 g/nml at roomtenperature and
1.324 g/m at 135 0C. The imjget@dgd cgncentration igjfrom1.0 to 2.0 mg/m,
with | ower concentrations being used for higher nol ecul ar wei ght sanpl es.
Prior to runni ng each sanple the DRI detector and the injector are purged.
Flow rate in thd0@®%ar at usVhae Gels thhoid gapagitarcervatched #iaigice 0. ahdistthe DR
is allowed el for 8.4,0; iy ' [ npl e.
The concentﬁﬁeg{l%gfgfg ,bégi%l&gfg ﬁ ggllsgt%l Q?%ptq%g&f(t: e%%@o%?%hﬁ?%ﬁfgg\%uﬁglﬁsé from
t he basel i nedsubi¢duct dd Dihmsd peadr, inlaBDREmotysitngturd)enty @i ICQW, fg oeguady bn: ¢ =
KDRI I DRI/ (dn/dc) where KDRI is a constant determ ned by calibrating the
DRI, and (d8%8&¥dis the refractive index increment for the system The
refractive index, n = 1.500 for TCB at 135C and I = 690 nm For purposes of
this invention and the clains thereto (dn/dc) = 0.104 for propyl ene
polymers and 0.1 otherwise. Units on paraneters throughout this description
of the SEC nmethod are such that concentration is expressed in g/cn8,



[0064] Preferred oligonerizations can be run at typical tenperatures and/or
pressures, such as from25 to 15Q0C, preferably 40 to 1200C, preferably 45
to 800C, wodopresmsably from0.35 to 10 MPa, preferablypPCrase@oA$7s8sp 6 MPa,
preferably from0.5 to 4 MPa. [0065] In a typical oligonerization, the
residence tinme of the reaction is up to%0 mnutes, preferably between 5 to
50 mnutes, preferably 10 to 40 m nutes. Catal yst Conpound [0066] Catal yst
conpounds usef ulfodzy ei n ilKéHUdﬁgO‘ﬂﬂ‘ﬁ?é, R et ak | @eenell Carmeudaddyhhmic
represented by the formul ae; where is hafnium each X is, independently,
sel ect ed f POWCE-h&logieael rednsiigsalisge.of CHpEeEYo Ay | alsoasdeeas PeHAUNHECt rdm 1 to
20 carbon I . 1 i i i

nal ogens,  arangscreii (%eiAl: K3Ben & AZHGE Benchitlal kiEfon PIPRRN BETengty

pr ef er abl y offeticdyit lineeddigtmipgsapy tapabitdngk of plaebiy line wapayancechbpbe eelucdd iom de,
iodide, (alternately two X's may forma part of a fused ring or a ring
system; eabrtansthebid@sendentiy carbon or a heteroatom preferably C, N,
P, S (preferabl yog| east T%?tﬁn%nb% 18 FIGUREORLOMbcidlib SfaRAls §hdw A I sGhg t WO
Qs are the sane or different heteroatons, alternately at |least three Qs
are the samsstodadi itmoegn0.hdhe moaoye0 anersaat @rg-dedodee2@l, af daeodd® 203ar e

the sanme or different, heteroato - each i.S,, i ndepen I ogen or
G S0 g Ry e o i T aties 29471 bisdBi ot g gt A S G
preferably wil ks 261y L,20800PWk thdtrdectiBEdE ¥dch o BiMInes henu Yl 2@3tveEhyd . Rl
may the same or different as R2; each R2 is, independentl ydro?en or a

, h
o] L oI C8 ﬁl\T@}d 1@?@@9@-1? éf)i@%bﬂeymgllnm’yhcﬂls@ﬂ[ildéar 2@W-W,M)/él}-o§9pilg_§gftgﬁr aEI y
ot | vast ofibsfagivle infies BE Mooy SEIY 207 OF B P eh G REHEER are

not hydr ogels inir&fcao@bl theflt and/205-(R22 ar g -n205-br anicthe ior@faks BG-5 - 206-
i ndependent |y, hydrogen, or a substituted or unsubstituted hydrocar byl

group havi Ry frsndecofleyy 80% aabyles avdslinepdiayasy 282y 1+ 303-8 thatr wih deive ke

f er abl it it ut j , ' , ,
et ot SeRRDRb A8 S TED S 0 LR LIS L b
provi ded hoieiledy,tthabitdinel drats DO8-¢e- FOR-4/Dupd 208 MIDt+ hydradgevl drive bit

(alternately four R3 groups are _not hydrogen, aJternately five R3 groups
are not hyéﬁnﬁbgﬁﬁ';l q%\‘?%-wﬁéfl&f??-(w@ﬁ (ﬁ]_—e%@éﬂ\& 02 R FthYiSPPECTEEd t o
meke the h‘EE@hQHhQ%'i‘Eﬁ[neEE@f‘-lQ%-ﬁ%a's%deﬂg‘&ggp‘indem'y, hydrogen, or a

substituted or unsubstituted hydrocarbyl group having from1l to 8 carbon
atons, preferabll{028]to 6 dachoer-detoles20braetercalippt rogubs inputiirc fae 209,

nsubstituted C. tp C8 |linear, al.kyl, gro ) bLy. net.hyl et hyl opyl ,

boeor St DentiinetiayBs Swmplnmodinii Sial RETGERE oy inthigey gt wbres Rl PR

gr oups ar e (REB), R (CRekd ORT (REBIDLAURT @YRCNOMHEYSHEABERCANY] Froligdsin ONe
or unsups

Y
R3 group is a Cto C8 substitute t1tuted hydrocarbyl (preferably
at | east twoliakdncedingfothe inputf iKhe drgodgr 80p sonsumes the intialty dsedsist ioutpuedf or
unsubstituted hydrocarhyl )4 .ea R i ndependent hy,dr [
supst t ut e oP SEERECR Lt Bire R NE A0St PECREOSE by psRUEh 28 Pl bt om
cont ai ni ng @ik, therappepableywardslidesby hetivadn@thdmsitbsidie dhedf iydwoaarify|

group having from1l to 20 carbon atons, preferably 1 to 8 carbon atons,

pr ef er abl y diveisZdei k ue8dNor This v eetivaie strhaf the megory gellralangihe aghivaipd
preferably Y | t vl . y ,
substituted IHS{!I 2%%1 elzﬂs%u%%ire;%g %gy ofbu;/tﬁé{p]% eurllsf p ?8 t%%?g#@ I?I?(es %qpﬁw&tst% t)hse t ]ﬁ: Ll%{ée ;
silyl, (suchtiase GHRSIHR appwdpeine dRe dfdialifd diverCAME-hyd0sadrbyd 208s(MdA as)

met hyl, ethy ropyl, butyl, phenyl); R5 i.s hydrogen_or i to.C alkyl

gr oup, preré%ﬁ{; Cpinding @ PRRGAY & 5PiELeT varlwa,bemggﬁeéfoa@ﬁ@ fﬁet%hn}e ¥yl
propyl, Dbutether REM dta toR¥Ad FrBRRAY eRlorPEYdr wiierd Sitddbagen or a G to C
al kyl group, preferably a G to C linear al kyl group, preferably nethyl,

et hyl, propyl, B024], pentRfIGURAeXW g bloehtdydgram ilbstryling @ aehdd®Rd nienory 30.

i ndependen , _hydrogen, or.a.C to al,kyl grou f ly a. G to Cg
| nenral kit gpatin S & st ym syt iy medpBpge FlEE D dfiprludit g
heptyl or @gdnydry cBNOMi tHE chteroNBWES of M bitdineh 809 5 SIBMBE sURLarg4y030251, 2@ thot
hydr ogen, alter natelg at | east eight R7 groups are not hydrogen,

al t er nat el yitdines R76-¢p bupshasub-aresty J2d2 the (wrré fiaesaBilypo-P heWRZo-4? buphe at
the 3 and [ L ri | \Y, hy.dr - Nis
it rogen: TPRAMG mPREER GG a9 4R 37 BLIMeS LG M) Sl MHBRRRY T

i ndependently, hydrogen, halogen or a d to C20 hydrocarbyl, such as

net hyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, phenyl, benzyl,
substituted phenyl, and two Ra can forma cyclic structure including
aromatic, partially saturated, or saturated cyclic or fused ring system
and further provided that any two adjacent R groups may forma fused ring

e e o o o g,



Al kyl al unoxanes and nodi fi ed al kyl al unbxanes are suitable as catal yst
activators, particularly when the abstractable ligand is an al kyl, halide,

al koxi de wo 200w 38275M xt ures of different al unboxanes andPoodiStéood4mBLUNMOXanes
may al so be used. It may be preferable to use a visually clear

met hyl al unoxane. A cloudy or gelled al urfoxane can be filtered to produce a
clear solution or clear alunoxane can be decanted fromthe cloudy sol ution.

Anot her al Werxane the maximeh hueBenst Miyld [l i@ ¥ane (dADhe GRGAdral3psised ype 3A
(comrercially avail able from Akzo Chemicals, Inc. under the trade_ nane

Mbdi fi ed Mty padiasroshBlusies 3A bitcByesr edndhbidraddesert suffiptsat taudetine an
5, 041, 584) . 7 ] ' A ifi

onnod 11 et ESTRed B B AR LS etk Rt AREADEABRLL R0 W8 ol of,
5000-f ol d nid aprdekessia thd Mvkdwen atitescgiaat.y The picdsutry SOris ([pstrategtvath 192

catalytic site). The m ninum actiyator-tg-catal yst-precursor is a 1:1 nol ar
ratio. Alté¥h ﬂléespéi’cé‘?sérﬂi*eegl%r%ééo ﬂé‘l’“@égzﬁp to 500:1, alternately up to
200: 1, alternat p to ¥9Q:d.dlkesnat ¢l hilh 5 Oth0; [9P

Al umi num al kyl g‘r)wosﬁlganoal u(reri %%t&lcoérpo%n%]%?g]h%rﬁéy te%utﬂigoluinzgd;pg%e o
coact i vat omsca(talrensupanvethg semicondicitardeatemial et iny b ad1l meatanmgular shapehyiha shapaium

triisobutylalunmn ri-n-hexyl al uym nu tri-n-.0c al umi num and the |ike.
ot 21 ng. adt PPARGTSDY B 7afiter of w0 Phitn Wi Ose SR ab ! PSP BT Lse
an i oni zi NghOhusb& 6MbRMRLS, | -@FLt | TRISOf picReped! raflb df@ntlP WedhuStudréd

(n-butyl) amoniumtetrakis (pentafluorophenyl) borate, a tris
per f | uor ophegmyarids srentesneng bitdings,pykichy wopme resalts in darge edragigansas ity thabor on

nmetal | oi d precursar ol yhal ogenat ed het er ghor ane ani.ons (. 98( 43983) ,

bor ¢ act dtreraD H afiPins ARG ASSEaRiF" RIBNG: AOH° i r il 2 R o,
wi thin the ré&&i@@la@ffo&?ﬁﬁt, isfpnentduding tte dﬁﬁ@eﬂfé‘pﬁr{sadr 616cksiti theatdidoaid@étsr al one
or in conbination with alunpxane or nodified al unoxane activators, Mich
preferred &BiN aatlseemypeoklpmatiobicaussnaish ajgetangidarbaps dpesyt appsimizp gy 6)
Exanpl es of I Chi: ' ' | 0cd [ '

bor on, ¢ el ISV RS 25t ShhERBIRHEL & rREhdry RelleTho At Bidck e pEhbihASh,

t hr ee substignakefidmgraocips: iartke sedghtesn gepdnictng bytwsed ®ad palntsr om al kyl s,

al kenyl s, hal oge substituted al kyls, aryls, aryl halides, . al koxy and

hal i des. " Pr of r A1) the tfcBBSYRLIMRPERE l}aﬁﬂe’ﬁgﬁﬁé?ﬁ FyprEgniEs e F3<bi

hal ogen, mpRo,Q«id It dng¥iehirme ittt ng RakQsHRSE hEHERD) walch ! awdlifk¥hs, and
al kenyl corrpognds and mxturgs thereof, preferred are al kenyl groups having
1 to 20 carbwpugt-ensd debigylengroupsnthawtinag may epP@r carnbelmrationtbs gedphoxl
groups having.l to. 20 carbon atons d aryl_ groups, havi.ng 3 to 20 carbon
Stom (1 nelctaity Sube: PR Sriis) Morsrs” JhErarRAey SR THIUNGIITRS ar e
al kyl s haviangwlfol @omp&RnROR K BERB oP$HaPNd to Ao BiifoftXIpdh @Seas of the

t hereof . Even nore preferably, the three groups are hal ogenated, preferably
f 1 uori nat edcmigepilucieroups . Hiwsyerpmdte itagsinges to lee perfingandslitbpgraplanet thiose
activator | ri erfluoro nyl boron.op tri r.f1 upron h ron.
10777 1o herbigTeR raltR AR PR Bublhs b R R RP AR SRS
proton, or bsedtke QbtiededCaffl 0Nt s SD@piHt eeryWdifficulQuif Aet irapsxsibid)afoe deuir@ent OF
only | oosely coordinated to, the remaining ion of the iaonizi ng conpound.
Such conpolifpgramér tepnalogyeo preduge peifedlyhpip WirEheasPplisricd shirsas YEH A- O

570 982, EPB- A P- A- P = 0 I = o 03
and b A 0'209'%588 Tl Wty sfif 57 Shodha Splfpfin LACET

5, 206, 197, sBmRédd@2&, mBeR384H236umtiok Sca0]ly 2dagndndbfct Pat eill li&gphbchd i on
Serial No. 08/285,380, fi]ed August 3, 1994, all of which are herein fully
i ncor por at é’HmB\??e.raé‘fiZqI@FF@é.le @fgf S?TBWP’.?:‘}‘{%W&M}%‘?%- can be preparedly
reacting a trangpgign met gGeREpPoUnd Wi Bl'&cl%oﬁﬁ%gﬁﬁ{“iﬂlﬁ%tgagiﬁg‘ § Akhfdsy &ch as

B(C F )S, which upon reaction with the hydrolyzable | (X) of the
t ransi t i on cnefigired amoodingl tf aranembodimpitod, the prcherdsnychB1C FB9 meXiofy #0 hahi ch

stabilizes the cationic.transjtio speci es rat.e y reaction.
The cat al y st olg Nughe o ot kb afraar ben el TR0 S Wit 8 oS
conmponent s ndmé 39r(ETGOREC3 )C ANRRIAES r&iic€ HIISTitd @ipcitanfd#tHhe GRARAY UGS
useful as an activator conponent in the preparation of the ionic cat al yst
syst ens usélP memppe4pioigwstivtly {felded’ wyent fnoisfaormsrt seerepry 30i GHOURKI Dh i s
preferabl y g Bronshesnacld, eanabhen fhndongt Lgaa RERSAR: AR CqgRaLt bl e
non- coor di nat'1ng anion ch anion i's relatively l'arge ? u % capabl e of
stabilizing the active catal yst species (the Goup 4 cation) which is
formed when the two conpounds are conbi ned and said anion wll be
sufficiently labile to be displaced by olefinic, diolefinic and
acetylenically unsaturated substrates or other neutral Lew s bases such as
ethers, amnes and the Iike. Two cl asses of conpati bl e non-coordinating

o P AN N\ o~ NN o =T AN I\ NN A



tetraki s(pent afl uorophenyl ) borate, benzene(di azoni um
t et raki s(pent af | uor ophenyl ) borate, trinethylamoni um
t et r aki s-w0,2809458275¢et r af | uor ophenyl ) borate, triethyl amromiuseowssT8aki s-
(2,3 ,4,6-tetrafl uorophenyl )borate, tripropylamoniumtetrakis-(2,3 ,4,6-
tetrafl uorophenyl)borate, tri(n-butyl)amoniumtetrakis-(2,3
, 4, 6-tetrafl uoro-phenyl)borate, dinethyl (t-butyl)amoniumtetrakis-(2,3
, 4, 6-t et rafohvbQ ﬁ@@éﬁ@@ﬂ Abardane, beﬁhgl\ldh f& B biddiddtidrUia tall and skinny rectangle
t et raki s- (2,3,4,6-tetraf | uor )borate, N, Ndiethylaniliniumtetrakis-
(2,3 , 4, 6- tathyhaf ofghe pHéingt *}'}S&Ua@ he NOR Hnasethisypb-aoray 48341 af tha Momani 44 ni um)
t et rakl S- ( af (o)
tetrakis-( gonfh%‘%de\%ﬁ% u%egg{eh%ﬁf]?t%%@g{r%&%nﬁ ; ﬁﬂl{% caﬁ)smmlatlon of all of
tetrakis-( 2he3b1,t 4in6s {dot-d3if)| and riafptheitak )viad dines (Wiliy,phenWIphoSph®ht wib-array
tetrakis-( 4, 6-tetraf| uoropheny] borat trlethylsllyll mtetrakis-(2,3
L 4,6- tet répgﬁmsgﬁ#?éhfyw? %@Se% §z%mﬂaﬁwn%t@tt}a&pep (ail e
, 4, 6-tetr af Y, i @(Frqqg
tet raki s( peh{rnﬁ)uor ongpétnﬁf}ﬁ? %%)Hr%gthtgrf dtfﬁ%lée]%o rr%gnpg}nm 96 = WLao-191). Because,
t et r aki s( penéh ofotho rsab{ahyj's) H-htaed 40342pirasmylfa]ﬁthmwurd lines, the length of the bit

t et r aki fl b t | i
et rant of ity S ALLI Bkl e o TG Hotarh Ot timory 30 (FIGURE 3),
tetrakis( pQ{ale Hpﬂférlﬁphﬂé/hén%ﬁ{ @6@65 pOhdY- @i It S/ ih@HabddiaHEB, Ci = Cs0/2, which

tetraki s(perfl uoronapt 1»)borate N, N- di et hyl ani | I ni um
tetrakis( p@ptrpsmn@h@mahgo tho dznamic oNedi Meordpyier, thx agve foatprintetithd mamorni um)

ot aki o( paPrrih 5%%‘%%@%‘?%%@? Shfire phB1 hish T sy benefical to component
t et raki s( peedibnior onapt hyl ) borate, triphenyl phosphoni um

tetraki s(perfluoronapthyl)borate, triethylsilylium
t et raki s(perfl ud?‘b?rﬂpt hyl )Ibémi‘ﬂ(b’be Betrelethia| ticazsiapymnbodiments of the present

tetrakis(p | ARE

L PaEL 1 B ) SOK R TSI D 4031 compriin

tetraki s(pexf bem:dd)Bllpl“BdS’tylr):@lOﬁSibﬁ Alt dinijd)FLﬂahI&mh[Brmmmword line addresses, but

tetrakls(per | uor blph yl ) bor , tri(n-hu

tetrakis( péil1 Tulr i’ﬁ gf"iy eRlofp Oguég g%ﬁ*‘%ﬁh the same word line

tetraki s pghfilus Opﬁt%@ydﬁfpl%ﬁﬁt)ﬁ hﬂys N§0d{ trﬁé( afb! b %ptualized as bein
p g

t et raki s( perfluorobi phenyl)borate, N, et hyl anl I'ini um
tetrakis( pé)ﬁ$1ﬂuwobb]tlpﬁﬂe1mwe)5bbfaatag40N,2N- d| met hyl - (2,4, 6- trinmethylanilinium

tetrakis(perflu i phenyl)) bor at trop

tetrakis(perfl ug{)@%]phenyl oAt géc odps p%‘u@ny’lngiélfiﬁ%nl?lﬁﬂme drivers 404 and

tetrakis( p@ﬁlflﬁb'l@ﬁ&@'mbenm& Bl &erd B0PRRNYIRNASRAGHIMAY which sub-array to

t etraki s(perfluorobi phenyl)borate, triethylsilylium

t et raki s( p@ﬁerdsmwh@bnagh@h@n YhitsrRipesss preinitiatesl; disizoHipuApf a bit line ldentlﬁer and

tetrakis(p y rob| hen ora i nm mtietr

, 5-bis(tri T% F uoarsg ?I} P enyIUBIebntlo Ce‘il nﬁree h@? Wﬁ)l G 4 éY(ll s%eéermme
, 5-bis(tri fWMeetmdwés)ta@anybﬂ@mmeQr 403-pr o@yé@mmltmlt #hé ak @?&dm‘g

bi s(trifluoromethyl)phenyl)borate, trléln but yl ) anmoni um t et r aki s(3 , 5-

bi s(trif I uoPSheeddESSTRBES ICPWEbstia cither @SWVW A4P3rd it 98 et Caikidsging ghe

bis(trifl 5-

bi o(tr1 11 uopArRirilon PSR ROFRIGREY. I B IRHIN: Aflep T EBE LEL AL Bl e
bis(trifl uamyrét)hylwmﬁmmle)cmdrt@ttm i [ fiplekaredOy. | OfH2rwis6-if thenmldhask aamigkiini um
tetrakis(3,5- bis t hyl 1) b t i)

ot r aki 2% 378 o % Flb e ﬁﬁﬁ f‘éﬁgﬁa 5%‘5%?@ by lirlﬁ‘grﬁéhgp' FEPHOTi um
tetrakis(3 ,5-bigggei {1 uonprgidviy Rﬂ@%ﬂtb%%gw forrltﬁb%mhpmaeml 4fR
tetrakis(3 , 5b|s(tr|fluororrethyl)phen bor at triethy l'yl'1um
tetrakis(3 d;l\5810blo§ (the |nfldmm”y04fﬁet5h9dn)mihmdyl Wotr 492 wadve dm@mel@ dlnfazmhoaim)ent

Such as:  diepeRtaps IS URFb AL AlORR & bRLarT AP SpaHg Fhdrear g

di cycl ohexy|oammaani bin sB) KT IS AeRicaf dfURE BiRRRAY 4O l%kreéi Etce ﬁﬂﬁ’leaﬁiﬂdtﬂe' dmé
tri-substituted phosphoniumsalts such as tri(o-tolyl)phosphoni um

t et r aki s( péeiebhftaidr bpnenspvidsdr farethcamgmory (49, 6or di mutbgr pﬂﬁenyﬂ)emf@@phﬁ)m um
tetrakis(p t 5 n

st oi chi omst%l r fegﬁlagf&?% ﬁgy!ﬂ%&i—éﬁquxgg%% ]othl%%gg %E ylaggltr)lll){kari ES Wﬁl AIFOW
tetraki s(perfluoronapthyl)borate, N, N-dinethylanilinium

t et raki s(perfl uorobi phenyl)borate, N, N-dinethylaniliniumtetrakis(3 ,5-

bi s(trifluoromethyl)phenyl)borate, triphenyl carbeni um

tetraki s(perfluoronapthyl)borate, triphenyl carbeni um

tetraki s(perfluorobi phenyl)borate, triphenyl carbeniumtetrakis(3,5-




et hyl ene and has nore than 80%allyl chain ends (relative to total
unsaturations). 4. The oligoner of paragraph 1 wherein the oligoner

conpri seswao®s819595 wt % et hyl ene and has nore than 70%CalusgéooowzsBn ends
(relative to total unsaturations). 5. The oligomer of paragraph 1 wherein
the ol igomer conprises at 30 to 95 wm % & hyl ene and has nore than 90% al | yl
chain ends (relative to total unsaturations). 6. A propylene oligoner,

conpri si Ng an@heintdanbrosk Bﬂ)ih%tﬁrn@iﬁﬁbhqiwltajwwée@lsﬁleW@B 142 oI WA gty lignke
wherein the oligoner has: at |east 93@6a||g chain ends, a number
gn

aver agenl evlrirERY 4B3-dhand trvasd ling 8t Whae96.dn dlsowb-amyat9s-Z/ AoinglalSB

i sobut yl i Yy r t t 35 and
| ess than ?%]@ n%l?geh lﬁok ﬁﬂr% rﬁe}%b& Apor% cf%rezwlit?e \}VRICR u‘t@ afta Cy;to QCC%SS As]noged[ east
50 nol % pr QbWeg lbecaasdtlferm@md@ 400uss® amrelt% addnask § euhe totmh&fsabhz atdldees@ Ispagermr
has: at |east 90% al | hai n ends Vh of about 150 to about 10,

g/ nol , and “af J %éﬁlﬁfl Mﬁ% 7 e‘f‘fﬁfet“éecgItl’ll%/‘?aﬁl‘iiﬂ%}?‘?bﬁ?nsgﬂﬂfﬁom%?%Sl% %‘w st 1 to
1.2:1.0, whgp I403 rme%arsang% 049- erdg,uo@rz WRLR &@ﬁlbanh@mﬁswamu&r oeent at
fromO to 3 . yl'ene ol rgoner, conprising at |east 50 no
propyl ene, 127 cim: DZ ") inspeadSof190] o6 étehyéremy 40a1mctof1ﬁgrmm Thug the ecintned MSBCIZ

olefin, wherein the oligoner has Ie st 90% al a nds n Mh of
Sbout 150 EUDEHLE 18 InsBgeT T Mg ST oy L TOEna TR TRt Ty
group rati QOwachl@belcérﬁanm%StojéuQct Scedd t8HRPYILEH YA 0300 R the GOFPAASIIBY- at

| east 50 nol % ene, fromO0.1 to 45 nol % ethylene, and fromO0.1 to 5

nDI@6d|ene12&N§Havﬁ5th%H@¢ﬂ%BNEﬁnWaB@hahep@ﬁ@mlQﬂﬁﬂglbﬁﬂw&hapﬁibmﬁsSHan Vh

of about 1 abo 1 0 g/ nol n 0 chain end to a

Uyt gr oudts i 8P e 2R IR MM 470k Gl RO s b Pl g
propyl ene, wiierigicnos he il seRiRr chaspleatlubeast iDBIGBRIEVH, thafoloanss logn IVh
of about 500 to about 20,000 g/nol, an isobutyl chain end to allylic vinyl
group rati doatulpcantiply sglegtion i?}’@he hldipicass 40fan 1400 ppm al umi num  11. The
ol i goner of any of paragraphs 1t n.the oligoner is a liquid at
250C. 12. The oligomer of any of %AﬁgéfggﬁgﬁfAf 1, wherein the M is about
500 to about 7,500 g/nol, the Mvis 1,000 to about 20,000 g/ nol, and the M

is about 1400 (alternately 1700) to about 150,000 g/nol. 13. The ol i goner
of any of paragri@p¥g 1- 12 Thaivdore) trhetrmétiplbkcg@#@i whlasignd tdetlect thb seb-améyt i ng

ours. 14, i LA ToREIRG=30) R GHp STRELSH el B HR s BT B s

a melti ng FA?@KOOfWhé@%@&W&h&@@@o%@n@ﬁﬁ%nﬁﬁ@@ﬁco&@ere& tHO FRUGNOUSs PIPCess

for meking the propylene co-oligonmer of any of the above paragraphs 1 to
14, said probesmahavhngrlgst é‘dh@ltﬂilwm@ﬂ of at least 4.5 x 103 g/ mol / hr,
mhereln the pro conpri;ses; t .at _a te ro 35C to
1500C, propyl eng&%éll to Es)eh uI1 Yo St 0(% deﬁ%t én&a?ous i l%nagt%nd%r SfllitV\?]"?1

hydr ogen i Rniboeinfdngs eﬁcmeobreaelﬁahaieyﬁén Syt epactivogisi figman agéd it ake and
at | east one netall ocene co ound represented by the fornul ae:where Hf is
haf ni um edeHtidexes wigegble t fiyisiae peegted bepvsient the YPowisye 9RditBe itpigl of
hydrocarbyl I t

al koxi des, gfg?WﬁnaﬁﬁggﬁPgigglﬁalo enlﬁ‘ @ﬁgﬁ %gﬁﬁﬁgégkbhospﬁl gF

et hers, or uallzmgm%aWquhhésem&bﬁm Sphslefaédrahﬁ yandetvoysub-atdyy lare pelogyd caliut yl ,

phenyl , benzyl, chloride r , od| altern ter forn1a
part of a fA%8H TRAY GAC- Qalg ﬁmhwgf@ morg ﬁa@fg, Bep only H}feb@ﬁe%(ﬁ Vna]ér%n or
a het er oat Qmym-gf & ﬁﬁhﬁngmﬂgdln?ent Sf (A@rlgf)%éﬁbché( d&dircd 9N 1R ih $hPfirst

heteroatom alternately at least two Qs are the sane or different

het er oat onsyb-atragratiztreisg, the desrdtbit lhveerillPesn dreesctoral mbzrmTa(yr di f ferent

het er oat ons, alt tely | east four or different

et o oat ons) - edB¥k i 3, T BB habe by oromgl et TV sPbiib T cher abi y
a G to Cgnbideay. ﬁ“ﬂ(écoﬁﬂ SkdplB! Wh&t ak RYbit®RIdAKk i€bded land Bﬁl@ﬂ)ﬂ'&%,wd}@ﬂﬂﬂes
pentyl, hexyl, heptyl or octyl, Rl may the same or different as R2; each Rz
i's, indepentieneddyd t@p(QVldﬁt)S‘(%CléM(ngmwaC@Y ghe maptiglexergivould ogkitp dlear
aIkyI grou bl .t butyl, pentyl, hexyl, heptyl
or octyl, g%é er%@#ﬁ ﬁ?agﬁd %ﬁﬂ ?9 ranched each R3 is,
|ndependently hydrogen or a substltuted or unsubstltuted hydrocarbyl
group having from1l to 8 carbon atons, preferably 1 to 6 carbon atons,
preferably a substituted or unsubstituted G to C linear alkyl group,
preferably nethyl ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl,

provi ded however that at |east three R3 groups are not hydrogen
(alternately four R3 groups are not hydrogen, alternately five R3 groups
are not hydrogen); each R4 is, independently, hydrogen or a substituted or
unsubstltuted hydrocarbyl _group, a heteroaton1or heteroaton1containing
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having from1 to 8 carbon atons, preferably 1 to 6 carbon atons, preferably
a substituted or unsubstituted C to Cg |linear alkyl group, preferably

met hyl etwol2poonseyyyl , butyl, pentyl, hexyl, heptyl, octpCI/yse@wiosmsdlt however
that: 1) all five R3 groups are nethyl, or 2) four R3 groups are not
hydrogen and at | east one R3 group is a%C to Cg substituted or

unsubsti tuted hydrocarbyl (preferably at |least two, three, four or five R3
groups are a Cto Cg substituted or unsubstituted hydrocarbyl); each R4 is,
i ndependently, hydrogen or a subsui7tdted7ord6unsubstituted hydrocar byl
group, a heteroatom or heteroatom containing group, preferably a
substituted or unsubstituted hydrocarbyl group having from1l to 20 carbon
atons, preferably 1 to 8 carbon atons, preferably a substituted or

unsubst i t ut ed Ciio63) Cg | i negioudd ktthcBbe WtedPhef Bk ablgth LY bit @by lin alf opyl
butyl, pentyl, hexyl, heptyl, octyl, substituted ghenyl (such as pr E
phenyl ), ptieriigular subyarray snbie i vageey aéthlgmal qnél{(fe pliggnagmp Sinpodigaanie oRthg s g

0 5,02 By A S W B PR Py Yy 1

group, prefeatbabiinyenteofiythe Iﬁéd’d:)ﬁ inhapy | are buitylimltae RbMy, tchekcylconfiglpﬁudm or
octyl; R6 IS héﬁtogen or. a G to Cg alkyl group, preferably a G to Cg
linear al kyEPi§kgdpFIGYRES abl y net hyl | ethyl propyl, butyl, pentyl, hexyl,
heptyl or octyl jopah R7 iiggUrEepeudentlor Y GEA0ENustPhin® & oo ky'
group, preferably&gﬁCI to Cg near a ky0 grou * pre %réﬁ?y netﬁ&ﬁp

propyl, butcghfigygrehtigdordihgxybne hmpodimeot of)thteypresept owentesh. hBlewemothad 1sat

| east seven R7 groups are Iter atel t ei 7
or oups. ar o THOE o DgeaiSaffesMhianifa R daims o and SRt dhany o
(pref erabl yolgnRcc88QUA, 8hd 5¢tﬁar§aﬁ%24sd@0%§tb5’d‘§f %lcﬁ??hth@nérh &9 0b-
Formula |V are not hydrogen); N is nitrogen; is a preferably, Si

or Ge, pr efaenaa&)blycesas SMhIIF@GUEEthl@Ep@ﬁﬂ@m I59 s btydigug@nwnhaIScsgbﬁrr@Vs a d
to C20 hydr. h ent

eptyl . et JHepanyPihudos £ WibueRi (el BRERram Sty w2 R o
cyclic strugtagted befkd)difflgingr AFREIIE mdaas to@fiduringadadh af 8db-aftysS 8021568 sl

cyclic or fused ring systemand further provided that any two adjacent R
roups nay hewe aremp 1 159S, N Ut oI E @ ¢ VIEFOST Phe
gl oups may e p1 i ogs. FQ 1 rVbbut 0@ nortiey e etahaverter o
rings my BaqALAPRNG IRREIWRLE Y PRI ALafy Bucah YBLAE: sTife WY 98£SS Of
par agr aph or wherei’'n tthe activator conprises one or
noncoor di naks dg woidlises W8-0 ThWLpMNodess), oic paragyaflB i, thﬂ:@vordrhn]:? Wher ei n
the cataly sfem conprises one or_nore of i
(pent amot hYNAJET BEGRYadT Syl 1b-Sra 3k Kt PRy iy MmN ~dVheBHyN.~ and
(penta”EthM,Q%ﬁk&?ﬁﬂﬁﬂﬂ*@ﬂ%ﬁ%ﬁhmﬁw&hqBEQ%hdEﬂ@@yll hqvﬂqyn) di chl oride. 19.
The process’of paragrap or 17, wherein the catal yst system conprises
one or nore of ([00363-Di rretByyfuMndlednyid)lmg)émttmnétehyf epod bpssnnadileny/the sub-

Haf ni undi th Tet L I t I di I
ot ni i Y 504505 5 KO T ABB e e ey Ve o SRt -y 1 )
Haf ni undi mag IaMInpaIIsﬂen%o Bhehiionde rvaG@E @UE]E;J”'%! ILoy clrapenh @YY 50 would

Haf ni undi met hyl , (1, 3-Di propyl ndenyl )(pent anmet hyl cycl opent adi enyl )

Haf ni undi néltamone quarwethmapmt@n@qoa,ndl angelprayten) Qfﬁéﬁﬂmmhppwtmp@ﬁn@m enyl )

i i unrl abnypemops 20 BYCHIER 2Y. PR PY o LR DROP L CRE PRERARPE ™
Haf ni umdi nmekdwidriab(ch werBtlivadah| bﬁ&é{azﬂﬂt@ﬂw of( the Aicarmey 3y lbayewl cﬁpmetl@@ﬂe rnel )

Haf ni undi nethyl , (2, 7-Bi s t-butylfluorenyl) (pentanethylcycl opentadi enyl)
Haf ni undi meYaWd be ¢auvaerrijo ¥4 afdrenyl ) (pent amet hyl cycl opent adi eny! )

Haf ni undi net hyl , 7,9-Tr e di 1)
ot ek et o o TS LGS Ro D AT WL B RET Ak Y
Haf ni undi rmltubygh thevbulbpldrasisDy! Uking ih@it fodl ohet Biy lioycuropennddioedihg address,
Haf ni undi

m Di net hyl 3k WI%%X%%IWF éhleite geriraialvettiacy hs-sorsphyane af it mprayas ofént adi e
nyl) Hafni uagi maL by1eip PR GU’PE%@PX éﬂelnys'e“ﬁ' MSBs of the word line address. The

t et ramet hyl cycl opent ad| enyl ) Haf ni um

(1, 3- Di net by¢difdanybiy pé M Side td e corehopeintvat iheviy by erHd Eaimuimed abddden thiel, 3
, 4, 7- Tetranet hyl i ndenyl ) ( pent anet hyl cycl opent adi enyl ) Haf ni undi hal i de,
(1, 3-Di met hyl i ndenyl ) (tetranet hyl cycl opent adi enyl ) Haf ni undi hal i de,

(1 3- D et hyl i ndenyl “ent anmet hyl cycl opent adi enyl ) Haf ni undi hal i de, (

1, 3-Di propyl i ndenyl) (pent anet hyl cycl opent adi enyl ) Haf ni undi hal i de,

(1 Met hyl , 3- propyl I i ndenyl ~ent anmet hyl cycl opent adi enyl ) Haf ni undi hal i de,
(1, 3-Di net hyl i ndenyl )(tet ramet hyl propyl cycl opent adi enyl)

Haf ni um:h haI | de (1 2, Tr| met hyI | ndenyl )(pent anmet hyI cycl opent adi enyI )

. e



[ 0097] Chain ends for quantization were identified using the signals shown
in the table below. N-butyl and n-propyl were not reported due to their |ow
abundancewQl2e®g15831an 5% relative to the chain ends shoraTius2atee4188bl e
below. 1 NVR [0098] 1H NWR data was collected at either roomtenperature or
1200C (for purposes of the clainms, 1200@shall be used) in a 5 mm probe
using a Varian spectroneter with a hydrogen frequency of at |east 400 M.
Data was r eeaibeesh weidlghed plxbdntRinsfovy & Weldhs o (ivisin pemensienhatiseen

pul ses and signal averaging 120 transients. Spectral signals were

i nt egrated cagfsubHsTaYunber of unsaturation types per 1000 carbons was

cal cul at ed by | yi ng e e
result by the m{)a‘ﬁs?nunberﬁgﬁ@aé Loa{n@.mﬁ\%%%a e%’%ﬁ&gﬁ ﬁ&ger 5%?@9%19%{‘%
total nunbén BFIGURE Jc@hpded peinge shd d)h@mi@lp&@é} df@lﬁlQ&]:m’(BM(Bh@FMRE ghi ft
regions for_the olefin types are defined to be en the foll ow ng
spectral r &Pt reRssasRt S [AyBRMIE RSV IRAY Y SRYS NitRBRF B yaidiss 2 er
structure \éb&‘ééedﬂ'mgtﬁe ﬁle%r% SF N t'h?%b‘f'd $iné gd@%%be%o%ﬁegYalr?&efof_’th%lacécsééd 2
Trisubstitute .1 1-5.3 00100] The populations o ef I n unsaturations
found in t menprgduedtia thy rémyRGrtbe denptiaof zled bit infallled 13. bdcpntelsugseattabl e,
the vinyl p | at i as .a e of total unsatur.ati.on i ded as
wel T al ong it frot e Ry Br BdP furei b enEntmirian damsp & Phy el ami ng
one unsat uredl i @prcR@its etaliyhaane ek %6n§1fmﬁ¥f2>h%§9ﬁieﬁ@w @Blls Qe @éé@is@ﬂl&mﬂﬂ”bef
of propylene units per chain. For the propylene oligoner products, the %
vi nyl rangelgcrt:?rsm word( bmﬁplar‘@t«’lmfén@ya‘tﬁal és mayahd sBert it Bloyét()é) ﬂIGOd}al@mm gh as
- 98% (F). g,ar a esrsn 10 gn%vat Ao % ?nsst S%e}r gtscas h%,(t nt aglu Iy aﬁ in the

catal ysts CCBpaP At \Ve R 816)‘“5’( not Br o dlE &S Yrriieant Vithyl

popul at i ongamanmhrinbe adTP1odld00C an@sevor, ﬁlendlettv@tismep@@@uleecmﬁomm@amd h I ow
allylic vinyl content (10 to 429 . I'n the case of E, the activator appears
to inpact (PRECEREAPA doBPMgAEY foghsiprlenigay! farverHdinedl deeruse tha,pig linileggth
allylic vi n

al t hough alra%[ﬁ iC w%&lgdgéotg gtﬁll éz)lfrtt1t1t ecl:%%é%mejglﬁ%rm %el?t‘ﬂ-nﬁ fo??\%érléglé?ﬁﬁm

pol yneri zatis mvxtrmma@,azthjcms cleivplenaiour:g?2 ehyre daléing @ﬂ the wa)rdl hige %.vPlpyBO]f or E
but less so fo Were i npact. was observed, it was opposite to usin

bri dged, cha uﬁ#et SOMGIBRAENAPIGPPOET SEPESS IPFANER AR Richingrthe fadh) was
measur ed bXVdP@@m@StIQe\%&rd'ltﬁ?éjl@lbo‘f-ﬁreL .02 eh v&ﬁ@%n%ﬁ%%he”@ﬁéﬂ{l@ o@kr 350C
using a Brookfield visconmeter. [00103] Refractive | ndex was heasured at 25C
wi t h 589 nmpNamiptioe.of rtlhﬁtmﬁmatys4q BFLO4N P3iie Thok, thaongalindyadriio pemes f(weh@

d: A=nbhis hyl ..3- n- but | t adi enyl ) zi th
i et byl o1 ISy St g EERE AR of RABTIOCPRioht G TSR hpPenten. is
di met hyl si Ia}gbrotzirﬁa(ta@ttﬁmta dﬁﬁﬁﬁé gmvet* dTehdWkmoR 30

(tetramet hyl cycl opent adi en &E di et hyl i ndenyl )2| rconi um di et h%/
(tetramet hyI cycl[ t adi e G 37d|1ﬁ'etahyﬂ<i>\ﬁ‘dé1ﬁyl 1)llr¢atmtmgm @‘Iaﬁ“@llﬁhyb OCFS =
(pentamet h 3-di I|n fn|

(tetramet héfIl P’e e%%?nt’ f:"gr %he-hllos ts){rTg‘%l)} iR e%y]T\éSi rdm m HtE%’lEX(Ilhmcéf—llt
(tetramet h;omheclbxemnt@emecwl l)n(tblous@w QpYWast3wd- smb@makys aﬁtefamhéd teatmhawmng

di met hyl ; and J = di net hill silyl bis(2-nethyl, 4-phenyli ndené6 2| rconi um

di net hyl . [Poot4D! S]mee%rca Is.j nfanmyen |d9%’td6?§ cougledni Bogpodh egtweshicach of

act | Vator gﬁé &lﬁ%%rtoln Bokl 38 %'&%t BEbLR! | Ifé %Q%f atclNf éa%g'c{f @ActhyatAays used
wer e: et ni I 1 ni'um perfluorotetrap ‘Bor at =

4-tert- but whandih |em1umt leostape rahahdtaareayd] hhemdtélhum(@e iof bitdines 2ecragiblaytb thor at e;
3 = 4-tert-but Ian|I|n . . .

(pent af | uo rétrp%tWPtﬁot@Szﬂrt]ap@mly sasplethe sub-agraypihplogki 108ni um
tetraki s(pgfath L&Rﬁr@ h%e Q@EBM&) Q%f’i’é @nd ® ﬁlecﬁo@ﬁﬁ&/ biadydks. n'THénnhﬁlﬁoélaKf So’i 5
(pent af | uor ophenyl ) pertl uorophenyl bor at e) ; = tris-perfluorophenyl
boron. [001D6§ nwtcmsyls—tarr@orspeurtuarSylhbﬁélslmrdTmm paividid yfobimxthg meowdur &5 f or
synt hesi s g)ﬁ]oc ii&ﬁenm tive co nds . ver e fol | owe nt.s vverfﬁﬁurc ased

from Al dri aPTer BB MIRPISTAS Tofmegcng %&ggwﬁéﬁ% LRSSIRANPT ch

and pent anghhyf gxGLBRER ﬁl%s@d‘@n‘é\@(&eﬁliﬁfom&@&l.from Nor quay. Metallocenes A,
B and C were purchased Trom Boul der scientific or A bemarle. The activators

vver e purchased flOM40 Al bend¥lthouph iy peescmaiivsaion @ad disy sdvaptages have been
(CpMe5) (1, ) | by
the ronct| S5 B Bgt g iaahead S mfgilad AR “EREHE SR R Rulion i W
hexane) added slowy. Li CO9H7 was isol ated by reduction of the ether
solution, addition of hexane and filtration over a nmediumglass frit. The
product was washed with additional hexane (2 x 40 nL). Li COH7 was di ssol ved

in Et20, cooled to - 350C and reacted with excess Mel (0.375 nol, 47.6 g).
After 2 hours the reactlon mxture was warrred to anbl ent terrperature

R A 7~ 1™~ o o, o o o o o o




reacted with [Li] [1,3-Me2COH5] (2.8 g). After 1 hour the volatiles were
renmoved and thecrude reaction m xture extracted wth CHd (2 X 60 nL). The
filtrate waxo00edszwed in vacuo to a light yellow solid protaseopsBsy). AU
(CoMed) (I S-Me2COHS)H 2 (7.2 g) was slurried in toluene (200 nm.) and
reacted with 2 equivalents of MeMgBr (31Min Et20). The reaction m xture
was heated to 900C for 6 hours. The m xture was cooled to roomtenperature
and_di met haxytib@nead 3cnhidovasreaddetioutT Bepaydl @tiohe sharepifit aad¢Esh of ke
residue extracted with CH2C 2 and the filtrates were reduced in vacuo. The
product wadhafipeas edpfingd &y dsormnpagdadoclamms. o Mergows, ghe. sqoppM4the prgaent

core), 4. 58P MR B DU ol RyBRAN o %@af s

Hf Me. Catamy&hmﬁ,ﬁmﬁt&ameihyh@yghomeﬁm@dmenyeﬁﬁ H&S@ﬂ$9myhmp§dﬁmﬁbM1ﬂC
9H6) Hf Me2 : [ 001 1-i sopropy propyl .- C 9H6 synt hesi zed by reaction
of 1- |soprélﬁﬁ/f‘1?et‘ié5lé’ﬁ9‘?nl SHINn? rfiﬁlaaf élﬁﬁuna%ﬁmél wagiy appregiate) framithin sal t
is synt hes'd?s%ﬁ)sﬁlreocmtﬁé'gfes% it Qon [ frbbesbds; hﬁt@ﬁh@sﬁﬂanu%cﬁfr@%pog@ﬂdﬁ; of2.1
g) was dissolved in Et 60 nL) and reacted wt H ™3 (4.0
WWIQemWMmMMMMMM%@me@memmmmw%mmmmwe

dded and th t heat to 900C, .Afte h th t
ool ed. volPSTPTE S UTEULE it oG E PR G SRR e G B U A haane
The produc tcoﬂ'@si)oﬁ@fh%' RAddaserANdHBEd Rérbin(Ba b®lutilizéd NBrdifHibthe QseM("Zn% d

ppm 7.48 (d), another doublet partially obscured under sol vent ,
5.53 (s), 4nvmt1(ng) Aceorgslg( yhe gppzadadrglain agd intended 20 8glude within ﬂle?msco;ze 73

(oot ¢ - St pReSies ribaatifeso Bibartlid mnosibns ST il Bk G of o0

al, OM 20Q#ps23, 5332) (2.0 g) was slurried in Et20 (100 nL) and reacted
wth (CoMe4dHH A 3 (5.0 g) for 12 hours. The solid product was filtered and
washed with hexane (3.7 g). (CpMe4)(I-ZC3H7-COH5) Hf Cl 2 1H NVR (C6D6, 300
MHz) d ppm 7.55, 7.41 (d), 6.95 (p), 6.22 (d), 5.51 (d), 4.96 (s), 3.72
(p), 1.93, 1.92, 1.83, 1.64 (s), 1.34, 1.1 1 (d). [00117] The dichloride
was slurried in toluene (50 nm.) and reacted with 2 equivalents of MeMyl (3
Min Et20 . The reaction was heated to 900C for 2 hours and then cool ed.
The volatiles were renoved. The crude m xture was extracted with hexane (2
x 40 m), filtered and filtrate reduced to solid product in vacuo (3.1 Q).
1H NWR (C6D6, 300 MHz) d ppm - 0.52, -1.46 Hf-Me. [00118] TEAL-SI 2: Si Q2
Davi son 948 cal cined at 6000C was slurried in hexane (30 nlL) and reacted
with Triethylalumnum (10 niL, 1.9 Min toluene) for 12 hours. The solid
wasfiltered and washed with hexane (2 x 20 nL). After drying in vacuo the
yield was 10.75 g TEAL-SI 2. Catalyst | : [00119] TEAL-SI Q2 (2.0 g) was
slurried in toluene (30 nL) and reacted with Tri phenyl carboni um

t etraki sperfl uorophenyl borate (142 ng, G ace Davison) for 10 m nutes.

Met al | ocene E (56 ng) was added as a solution in toluene (5 nL) to the
slurry and allowed to react for 12 hours. The supported catal yst was
filtered, washed with hexane and dried in vacuo. Catalyst K [00120]
Simlar to Catalyst |, Metallocene E was supported as descri bed above
except that 3.8 g TEAL-SIi 2, 215 ng of ionic activator 1, and 114 ng of

net al | ocene E were used. Pol ynerizations [00121] Propyl ene ol igoner batch
or continuous polynerizations were carried out for this study using a 2L
stirred autocl ave reactor are described in Table 1. Catal yst solutions were
prepared in a dry nitrogen purged Vacuum At nospheres dry box by addi ng
nearly equinolar (typically 1.00:1.05) quantities of netall ocene and
activator to 4 nL dry toluene in a 10 nL glass vial. The m xture was
stirred for several mnutes and then transferred to a clean, oven dried
catal yst tube. An exanple of the basic polynerization procedure follows: 2
m. of 25 wt% tri-n-octyl-alumnum (0.037 g Al) in hexanes as scavenger and
100 nL propylene were added to the reactor. Next the reactor was heated to
the sel ected pol ynerization tenperature and catal yst/activator was flushed
fromthe catal yst tube into the reactor with 100 nL propyl ene. Additional
propyl ene was optionally added for a total of up to 1000 nL. In sone cases,
hydrogen was al so added from a ballast tank (see Table 2A). Hydrogen
partial pressure was as high as 50 psig at the start of the run.

Pol yrmeri zation was carried out for 10 to 60 mnutes, and then the reactor
was cool ed, depressurized, and opened. At this point the coll ected product
typically contained sone residual nononmer. The residual nonomner
concentration in the product was initially reduced by "weathering." In many
cases the sanple was heated in the oven under nltrogen purge or for a short
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processors, processors 100 and 101, and on-chip nmenory 102-105. Wen

desi gning the sem conductor device 10, the various gates and conponents are
often firsg02ptarssamd i n a conput er-ai ded desi gn envi r onmeaT/USTd0E/0NBePI Ng and
| i t hography plans are generated before the sem conductor manufacturer
begi ns actually fabricating the sem condctor device 10. One consideration
inportant to the design is the physical footprint or coverage area within
the sem conductor material for each copppyisnt. This consi deration

i nfluences the size and overall floor plan of the sem conductor device 10.
A floor plan is generally considered the physical blueprint or total
coverage area takeWRfs 98288 iEonbi ned conponents of the seni conduct or
device 10. [0004] The sem conductor device 10 is powered by a battery 106.
Thus, the sem cqnduct [ .y be a variety of different, specia

pur pose process?hg sfg?gﬁgwiféﬁﬁH%nggnunber of different devices, such as
nmobi | e phones, RPAsalityarfditetfadbenorses, or the |i ke. Anot her consideration,
as noted above, en .designing th m conduct or device 10 is the power
Consunpti on t £ ait EaN B3 AaHe BT COHE FEdaD B ABREHETR RIS gt he
nmenori es 1Qgstafes of P8PSR IuFdIRy BOWR lin&QsTSHITBARYrySHAdh RGOSR I0RIBS beS 1S
typically nmeasured as a conbination of the dynam c or active power and the
st andby or verrdiines gfoasrmeBerndby/ st ati c power is generally considered the
off-state curreg&mlgﬁ§a & LAk, 965YLS, SV en gﬂgpstq§s%§vf%qﬁisfconsidered
off. Wiile static Bowef Used 1’8" ve "4 prwoqbﬁugmlﬁ the’Nalhd™he' 8§ or nobile

i ndustry, iifpddastpaepatakdiy dbegier esnfiguld te dofithd] Quighplitaktyusevaell lileadnswi t ches
and foot swi tches. Dynam c power, however, which is the power consunption
based on an applRire@iplsnerscoupled tagached Swmralltbr@mm/ou@ugmqrm whgisE] der ed an

area wher ¢ shdhpRYLNIBpdiAble REASOLAYEn o?%ﬁé‘HF&iﬁﬁrlé‘%it fvd S8 lates to

how a particul ar application accesses nenory, care uni ng an ont r ol
are often pacnptped ahnddreskest d metotynglltrbeiwovie bnelormmorcHIVMARYuaBGAF] Vari ous
representati ve enbodi nents of the invention relate to menory conponents
confi gur ed MERERES: dynani ¢ power consunption. A memory conponent incl udes
a nenory interface for input/output communications, a decoder coupled to
the menmory intenface Thaimdd§ bof tMin TRIREYin SHBPRFIAYRipREs dRChAMST ARNDI Y
cells, bit lines and word |ines, and several nultiplexers coupled to the
menory i nt eddralaty of Wordbsesmdlshiglimerherypower reduction, the nenory
architecture is nodified such that each sub-array includes an instance of
all bit lines dedica t co nent and a portion of all of
the word |ines dedi ctz}?lgélt‘%or?’ﬁgtc%%m%%h‘ﬁég% B5he I ength of the bit |ines
i's influenced by grédcodvieiipled bywkeh bdidpRirdlity @8ierfidb parts ay said decbtires end
up shorter when less than the entire nunber. of word |ines are included in
each sub- arYigjein $Hd PESFQASHBIPCRISES $3hadomsdgr doropsdion ghsdd dggadsh r educes

t he dynam c power consunption. The nultiplexers are used to assist the

sel ection of he, cor regimchifty 3¢ £k, NAELiRRacH of GREInBr AT oPluid e address
received at the nenory interface. [000/] Representative enbodi nents of the
present i npantlitgofietdie poos vemprisesd [¢dsbtwd ofcl ude a plurality of interface
ports and at |east .two sub-arrays, each having an instance of all of the
bit lines of thé™AEHSISPURG a portion of all of the word Iines of the
menory. The memryocklpper; i ncl udes a decoder coupled to the sub-arrays and
which is configured to control the word lines. The nenory has nmultipl exers
coupl ed to eachagfadpmt.phdral ity of interface ports and the decoder. The
mul ti pl exers ar%Q§%£a%he to cause selection of the appropriate sub-array
based upon at | east & portion of a received nenory cell address. [0008]
Addi ti onal representative enbodi nents of the present invention relate to
met hods for nmanuf act dthiemgndorf@iivlaym tl hatieréin alphgisisalfcon figurgti@t off saiisdt 1¢480
subarrays each having a plurality of mory cells, coupling. a. decoder

bet ween eadWO §Rb-pHYSs id dpqodss ,an%?%mﬁf@laxeé@f% esy; fpotprinkef seifl BERADYLE t he
sub-arrays j has an instance of the total nunber of bit

| i nes acceé@?%{gmggﬁ%ﬂgwﬁgﬁgiy, and creating a nunber of word lines in each
of the sub-arrays coupled at one end to the decoder. The nunber of word
lines in each sb- ar rldyg nandrgo$ claban validreinfait pduralotydf womeé §ngrisdsel@dnfaor i n

t he nenory. The t hod al so includ form ng one or nore mnultiplexers

coupl ed tot‘?tﬁgmﬂlén%(‘it‘]g?voé @%&ﬂ&i%ﬁﬁ%’a@%ﬂ@gwmate sel ection of the
appropriate sub-array based on nmenory address information. [0009] Further
representative enbodi nents of the present invention relate to nenories that
are made up of a nenory interface, a decoder coupled to the nmenory
interface, a first nmenory bl ock coupled to the decoder and including a
first instantiation of all bit lines of the nenory and a first portion of a
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frequency of operation, and 'V is the supply voltage of the nmenory
structure. Thus, in order to reduce the dynam c power in a nenory
struct ur evoany/5827€, V, / , or a may be decreased. [ 0021pCRase@9grsspl t age,
frequency, or rate will decrease dynam c power. However, reducing voltage,
frequency, or rate al so reduces perfornmdbce. As such, decreasing
capacitance is seen as the nore beneficial solution. Because the |ength of

the bit |ine detrer m mas nideorg@dpakint BRGErcaf a td1at nkt sifrificant baPAASBase may
be reduced by shorteni ndgbthe bit line. [0022] Turning nowto FIGURE 2, a

bl ock di agsgithaddreshigwsed by srdd padtimeres tassolasd stid one pbtayd stdeastiveo sbnasFays20
conpri ses a pre-decoder 201, a decoder 203, and sub-arrays 204-1 and 204- 2.
The sub-array 2@4-1 i i . -1 = = . i 06-1 -
206-N. At the i(r%?er srgglt%ingérrlﬁoo]#'Ogg%htﬁggmﬁr%mlggﬁesg Zfégggglsv% t-ek/lbggegn%l wor d

i nes 206- kaid pp@fondfanel phembtyyofoedrt $in2QiA-sald, dtJleast @@7subMNrfdyR] . Sim larly,
the sub-array 204-2 conprises the nenory cells 207-[1, (M2 +1)] -
207-[N, M located at .the intersectiaon of the bit lipes 205-(M2 +. 1) -
205 and the wdrd | THEGostY o i g igrei g gl QBB SRR AGUETTNP d 1 i ne
drivers 20Zuhber SOASHs katpatifidalighdheify HBas@lRChst RAL@ sald@ 10Qf e d | nes
206-1 - 206-N during read and wite processing. Simlarly, the bit |ine
drivers 208ull-arragD8-M 2 and 208-(M 2 + 1) - 208-Mdrive bit lines 205-1 -
205-M 2 and 205-(M2 + 1) - 205-Mduring read and wite processing. Each of
the bit lines 205-1 - - for b ] Th - der 201
recei ves i nput 19 r%bm ﬁ%gﬁlﬁmfgﬁ%?‘g‘%ﬁ@%ﬁ%&em&ﬁ 16?1‘[119? %%ilﬁeéi ﬁlgérlgﬁ @0%&

enbodi ment cdeqingited, daid mMk@IRCoRpribing] udes i nput ports Ad (Address), Ck
(Cock), R(Read), and W(Wite). The pre-decoder 201 provides an initial
decodi ng to the PHHAE 2t FPpY tye sguaraysrach Buduge glurHRY phmemery seldecoded

out put of the pre- ﬁ%%dfdrﬁ 9 AddLRs8d ARl Lecei ved, the
decoder 203 fin §ulgn actr?v%%g%é%?ﬁ@gaepg}%%ﬁ(g%eéﬁoﬁ? iq!l%ne aé/?/ activating the
appropri at e one famihpe searfdit linee irdedch @f sai@ ORe tub-ai2HR-wherdihicgchmald seact i vat e
each of the nenory cells al on% 1t he acti iéaﬁEd word.line.. The address wil |
further be CQRBHSTG BRI A PHal PR F PAIECT #ECHIHC 19 ¥4 PE™EBE i vat e using
the appropri at e fe@n@h nBibet MLord 1ink@ ScadRBf daid e SuMArtayRr calRBr (M2 + 1) -
208-M Depending on whether a read or wite is being performed, the bit
line will eiumberoicwmerddingaisacoupledet preaghdfte sand ichmmmmndscgdarewvherom sardi t t en i nto

the cell. [0024]. Fl GJRE 3 | bl qck di agr illustrating a standard nenory
50, The merBrgoa 15 ot e Peithet bREIET R BT MEl Sre 2) "and

i ncl udes nenory fe@hihs ofd of M6rd MtIEpRAEIcONSREd tRcillitdic tdlateidn dQofld &f said) t he
sub-array 302-1, and the bit lines dl 6-d31, in the sub-array 302-2, with
the word | ishiegstwgerparrayytmsed on addrpss isfeematione embodi nent of the nenory 30
has 32 bit |lines. The address size will normallydeterm ne the maxi mum
nunber of word ljijnes ' d ﬂ&ﬂ@; : uses an 8-bit address
and iIIustratesl 2 bﬁﬁgpgﬁggﬂﬁk% g{%%gﬁgedre g%yégsufficient to define an
addr ess space offornpng @ nRmtorywintdrfhderte seceeveme mnd irhndnsit otputalvbasesn st essary
to use all 8f the word lines.in the. xinunladgress space. The nenory 30 is
i |1 ust r at e@IMEHNSDER b PIHE R pHE PHEY SUHT%r ays 302-1 and 302- 2,

[ 0025] The footprint of the menory 30, which is the anount of space or area
taken up on the jsem qeRAMGKAS ofB4iBY | @hvhet@ rmAnd @ld mehBft MRGHLAr shape.
This shape is produced by the nunber of word |ines, W30'O - W30-19I,

subst ant i alchypaseseedi ng t he nunber of bit lines, dg-d3 1. This typical
aspect ratio offg%aaengkxtqanu}actured menories creates long bit |ines,
which, in turn, Pe80fs |%4W%Pge capaci tances (C30) that drive up the
dynam ¢ power consunphia@fcessfgrgover, with the "tall and skinny" rectangul ar
footprint, signal routing to different parts or blocks on the sem conduct or
chip can becone probl iPrhecause such a rectangul ar shape does not
maxi m ze the coverag he chip. Such a nenory could potentially

bl ock the connunicat?ﬁﬁagﬁgﬁgP&fron1traveling in the strai ghtest possible

| i ne between two poi ntwrite[pdfi26] Rectangul ar footprints have additional
shortcom ngs related to the physical manufacturing limtations in scaling

t hese devi ces. en drawn Jin the conputer-aided.design environnment, corners
may appear very ishar lﬁﬁﬁlettllilpéi‘bgpciﬁm @ﬁ“@%ﬁ%@% t he conputer screen.
Moreover, the C%}?é%ﬁl%ﬁng%f@d{bcﬁﬂé&'doﬁﬂé%to@ﬁﬁdc%hln% d@bdgonponents to be
"bent" or shaped to fit the non-uniformopen areas of the sem conductor
area. However, when it cones to the printing and |ithography of those

shar p-cornered or non-custonary shapes into the actual sem conductor
material, corners become rounded off. It is sinply very difficult, if not

i npossi ble, for current |ithographic technology to produce perfectly sharp
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127 (i.e., 27) instead of 95, as the nenory 40 is configured. Thus, the
exam ned MSB woul d cause an incorrect mapping of the sub-arrays 403-1 and
403- 2. Thworméwisgi7exers 405 woul d be continuing to direeCTasSc@9®41881 t he
sub-array 403-1 for the word lines 96 - 128 (W.40-95 - WJ40-127) even

t hough t he physical |ocation of these wd#d lines is in the sub-array 403-2
in the menory 40. In order to obtain an accurate transition at the word
line 95 in the ame0|D{ﬁm@@@mmﬁmméﬁgstrated in FIGURE 4, the follow ng

l ogic fornmula controls seIectlon by the nultiplexers 405 : A7 -J6 + -A6
-A5 [0031] Ther &ffaeraorytinerfa¢d:ti pl exers 405 will signal to select the
sub-array 206-1 C ) MSBs of the address are
0-1-1 or the tmoq%%§&%é§§q§¥% %ﬁ85g®ﬁ nhgﬁa%§ of those two conbi nations
are encount er ed,a firbementbityi o EX@upled @5 said declcgraid firet héreorgdledkt sub- array
206-2. [0032] It. should be noted that in various additional and/or

al ternati vé°BRB®@EneENt s of the present invention, the specific logic
formula used by the ryﬁrtﬂlﬁtt%et@nmt Ptt%t@&fsatdﬁeﬁbg%h@n sel ected bet ween
the sub-arrays and the total nunber o 't nes used by the particul ar
menory. For exanpl e, wﬁnmpmemwﬁam&ofa&mmgiﬁﬁﬁ(Mﬂmdnkmney and an 8-bit
address, and two sub- arra sel ect ed ch havi exactly on al f of
The toral wor d FrRuEd RS lek DRekies echdpt MRl Tt ek such an
enbodi ment cohhridifigi s 0 then the desired bit line will be in the first
sub-array, ot ermnse the desired bit line will be in the second sub-array.
[0033] In practice, h@@auwhnﬁmnmhenaﬁandaﬁhélm@hﬁm9 capacity may be
necessary. In a second _ex bi t addre s is used and only 128
word lines are neede&”?%ng' rnd F@?@?fﬁ Wﬂ%h% paC|ty, t he

mul ti pl exers woulsdlcb@okolded ﬁ@%aid&ﬁ&mbﬁﬁﬂnﬂbﬁ@ﬁe atﬁ%o@ﬁ@uﬂ%ﬁ to Ydcllatk Relcttagi C
function: Al -A b+Al -A6 [0034] It should further be noted that the | ength
of the bit of paegf saﬁi ﬁﬁyorp%@fs@m gemensbipckerrespnpine thafergation secaiyad et withl
and/or alter odi ments of the present invention may be further
reduced by a |ona "folding" or configuring. The enbodi ments of the

pr esent inventlon are not limted solely to the configuration depicted in
FI GURE 4. [0035]15FI GIRE nseniary @f blaoo K 4 dusgigr @omiptibiugt rating a menory 50
configured accordi ng to one odi ment. of the presen n. The nenory
501 s mmde up of TiE Pres b rali st A ey BEe s W e &506 and
nultlplexers 507, a common decoder 501, and sub-arrays 502-505. |nstead of

“fol ding" the ”ﬁ@DW"{%@Wnﬁ(ﬁy%f@ﬁﬁﬁ14@@1&&3@%&&@%%& ohprig®wry 50 is
configured with its sub-arrays "folded" nultiple tines, e.g., twce,
resul ting iphuralgfrrof énpyt/aptprROTts: Whersinheagh ohseid Bbmal§psf inpst/erspetcoief or e,

"fol di ng" %c&yagkyng% ns o nflggruﬁﬁ actlttarea (n95¥9¥ﬁuéog 505 to have a
conpl ete st BT nes %& at” on p portloR of the total
nunber of addressable wor d lines, W.-O - WL.-N. As |IIustrated in FI GURE 5,

t he sub-array 502.haﬁhem&ﬂm&y®fbhhﬁs4vwxﬁﬁnavmmpﬂWAﬁSamﬁnmﬁmeisub-array 503
has the word lines W.- (N4) - W.-(N2 - 1), the sub-array 504 has the word
li nes - (NpBSfantially squfr N - 1), and the sub-array 505 has the word |ines
W.-(3/4 N- 1) - W.-N. [0036] By further dividing the nunber of word |ines
in each of the gybar rm%é&?ry%@étanhh@ VARESE SRA ML ARatRIntcohlpRigSy a BLoP - BL-M
are shorter, i.e., length In conparison to the nenory 20 (FIGURE 2), L5
= L/ 4. Thusmost Blgnlrﬁemtrwt55MS\B@m{)ﬂatmddeeserﬁH apeaf sad sethd alapadilinance and
one-quarter of the dynamc pomer requirenents as the menory 20 (FIGURE 2) .

I n conparison t the nor 4 the varial bl es were
the sane, the cggaC| ﬁgg:dyy ﬁéﬁﬁéﬁ%rlwéﬁ " 5H gé% %%Sc$m%5? °, woul d
be equi val efhsition oiok betWeer Q0BTtst INEsdebed AREOAELT 500 handl es acceSS|ng t he
addi ti onal sub-arrays through the nultiplexers 507. Using input of the bit
| i ne nunber and word |ine address, the multiplexers 507 are able to
accurately select the correct one of the sub-arrays 502- 505. The

mul ti pl exers 507 exam ne a given set of MSBs of the word |ine address. The
speci fic nunber of MSBs to be exami ned will have been determ ned based on

t henunber of word lines planned for the nenory as well as the division

poi nts planned for each sub-array. [0038] FIGURE 6 is a plot conparing the
dynam ¢ power of the nenory 30 of FI GURE 3 conpared agai nst the dynamc
power of the menory 40 of FIGURE 4. Plot 600 represents the dynam c power
as nenory cells with increasing word lines are accessed in the nenory 30.
As the word |ine address becones |arger for the accessed nenory cell in the
menory 30, the length of the bit |ines dg-dl 5 beconmes greater, which
results in a substantially |inear dynam ¢ power consunption fromO to P30 .
Pl ot 601 represents the dynantc power consunptlon as menory ceIIs are
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a nmultiplexer coupled to each of said plurality of input/output ports,
wherein said nmultiplexer is operable to cause selection of one of said at

| east twoweubedawsszys based upon an address of a nmenory ee€rluse@omirsetd at one
or nore of said plurality of interface ports. 2. The nmenory of claiml
wherein said portion conprises one-halfldf said plurality of word |ines of
said nenory. 3. The nenory of claim1 further conprising: a predecoder

coupl ed betweenzsaidjmbu@ﬁ&hybf@ﬁhhnuemMQgeom@ﬁyﬁgand sai d decoder, wherein
sai d predecoder processes sald information for operation of said decoder.

4. The nenory ofongpamercadgitiana meaapnhblocksseiugled tesad dpgader, spidoar @r pott al ity
of interfa%ﬁd@@é&ﬁn&ﬂ&?%&ﬁ%sQBméﬁﬁ .two of: an address port; a clock port;
a read port; and a wite port. 5. e nenory of claim1l wherein a physi cal
configuration of sai dnatlditieastindtmniasom ofsaidyls bit $iae adécoder, and said

mul ti pl exer provides a footprint of sajd ne y that is substantially
square. 6. The nennrﬁn8ﬂ&@PE@ﬁpﬁﬂﬂﬁéﬁéwﬁm%%ﬁﬁf%P%ﬂgpﬁty of word lines is
less than %Yﬁe%ﬁk%ig@a@a& RthWoLhctd &r%%f@&kerfﬁgt%ﬁ@é&nﬁmﬁd HIRIPbYsafd - The
menory of clam 1l wherein a set of nost significant bits (MSBs) of said

addr ess i s onsedmbye shHiittbnalimemplhehleckstrospabiecto sad thfometioh reaivddat | east two
sub-arrays. 8. The nenory of claim7 wherein said set of MSBs is selected
based on said partion of ,sai lLuraliity of word |lines.in said at | east two
Sub-arraye. 9. Hle menBrySao iR Rt P b BER mpeaEn e ces

m ni mum numRghoddoniPBingt hat specifically identify a transition point

bet ween said at | east two sub-arrays. 10. A nmethod for manufacturing a
menory havi ng r delidag aglpad fve nsowsy celbsibusrptys avithin a flaonglem efsaddmsmosy:ng:
form ng at | east sub- afr. . each havi.ng . u i f [ ells;
coupling a connﬁ%ﬁﬁgléﬁ%?g%%gégh a%?Oggghﬂg?ﬁfgggﬁ%%kgﬁéﬁﬁt%&gggé?g?orning
a set of Dbictll kitnesaysbyeaingef lesgh df sald bE libeatoraysmitbaite afragdehobaiothl s et
conprises an instance of a total nunber of bit |ines accessjble to said
menory; fom#IRET of Wenddes a¢cehiblg te sad gemereaieren cadh Wt phlyt Higs-camPEyeS  each
of said nu [ | : : i d common decoder,
wher ei n sai qﬁﬁﬁ%gp@?g”?éggﬁFhggﬁgﬁﬁ&ggcggwgﬂﬁgggﬂ?%ﬁ% "provided for in

sai d nenory; andofmongsaid fianiorosf saat tetatmulimbe efverrd liaenihi sgidr deasiotwioaci | i t at e
selection of one of said at |east two sub-arrays based on address

i nformati oMY © @iﬁ@?ﬁﬁd of claim 10 further conprising: formng a
menory i nterfaceofRideeL&nYRon ARBHABLatH SR 4t 1044 R meMBBF &llIudakdyaddr ess
information is received via said nenory interface. 12. Thé net hod o? claim
11, whereinnform ng said nenory interface conprises: forming at |east two

of : an address port.. a clock port.. a read.port: an wiite port. 13.. The
et hod of o1 ar miYPe PpEer SR eI R RBAEd i ARl B GaBEhs ofdithect ed
to said comrmastdfeesieiory4cll AubTRADYsYbaSQIGH Adirétd infarri®ITAINf ohBbesdidce; a
decoder coupled to said nenory interface; a first nmenory bl ock coupled to
sai d decodd@turalityiod nfonosy celsmory bl ock conprising: a first instantiation of
all bit lines of said memory; and a first portion of a set of all word
ines of said meanr yiriQ aRRNSk ARRAPE YR K RONR Sl dt SR eGSR, Sal d
second nmenory bl ock conprising: a second i nstantiation of sald a it

l'i nes; and iaasestmdalpsquaonfoof ps@i d set of all word |ines; and a sel ector
coupled to said nenory interface and configured to facilitate sel ection of
one of said fir or .secon r. | ocks responsive to information

recei ved at saizﬁne I?%&%ﬂ%gggglg%§m$ﬂ€3 5P  of clai m 14 further
conprising: a premAts adlaltciERUYRb 88d RRINYRE NafBih & rABOBINiduRdab Faes cansutsai d
decoder. 16. The nenbry of claim 14 wherein said nenory interface conprises
a pl ural it pndtrapspiontput plicroposaid addipssriefonmataarhis sfceevail drigptaid mitdrfage.of

i nput /out put ports conprises one of: an address port, a clock port, a read
port, or a wite,por i T y i .wWherein a footprint of
said nenory is ?ﬂbstghe%§F%§n§a%§g€zl%%&ﬁﬁﬁghﬁkﬁl'y of claim 14 wherein
sai d informati on pedpiddsesoupl@iab sotl comsionsdegoddriagaodnfiivral toMsBs)inof an
address for one of said set of all word lines. 19. The nenory of claim 14
wher ei n saidgeadng wid peisessdpforBai¥nd to a transition point between said
first and second portions.20. The nenory of claim 14 further conprising:
one or nore additional nenory bl ocks coupled to said decoder, said one or
nore additional nmenory bl ocks conprising: an additional instantiation of
said all bit lines; and an additional portion of said set of all word
lines; wherein said selector further selects one of said first or second
menory bl ocks or said one or nore additional nmenory bl ocks responsive to
said information received. 2 1. A nethod for reducing dynam c power
consunption in a nenory, said nethod conprising: formng at |east two




