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substituent being independently selected fron1the

. group consisting of alkyl, alkoxdt, aryl, aryl oxy,
cycl oal kyl, cycl oal kenyl, cyano, heteroaryl,
heterocyclyl, -NH(al kyl), -N(al kyl)2, -NH(cycl oal kyl),
-N(cycl oal kyl') 2, -NH(aryl), -N(aryl)2,



noi ety is through the carboxy. Carbamates and urea
substituents refer to groups with oxygens and

woRaBOyOns respectively adjacent an am de; PCT/US2007/015928
representative carbanate and urea substituents include
the follow ng: "Cycloal kyl" neans a non-aronatic nono-
or nulticyclic ring system conprising about 3 to about
10 carbon atons, preferably about 5 to about 10 carbon
at ons. Preferred cycl oal kyl rings contain about 5 to
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substituted with one or nore "ring system
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or non-aromatic ring system which, for exanple,

repl aces an avail abl e hydrogen on the ring system
WORMWG/OMP3: em substituents may be the same ordi PEBEUS20D7/015928

each being i ndependently selected fromthe group

consi sting of H alkyl, alkenyl, alkynyl, alkoxyl,

aryl, aroyl, aryloxy, cycloal kyl, cycl oal kenyl ,

het eroaryl, heterocyclyl, alkylaryl, alkylheteroaryl,

aral kyl , aral kenyl, aral koxy, aral koxycarbonyl, am no,

-NH(al kyl'), -N(al kyl) 2, -NH(cycl oal kyl),

-N(cycloalkyl) 2 > -NH(aryI) -N(aryl) 2,
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acidic noiety, such as, but not limted to a
carboxylic acid, zwitterions ("inner salts") may be

wo oroseh9and are included within the term "sal t¥G)/USHE7/015928
used herein. Pharmaceutically acceptable (non-limting
exanpl e(s) include, non-toxic, physiologically
acceptable) salts are preferred, although other salts
are al so useful. Salts of the conpounds of the Formula
1 may be fornmed, for exanple, by reacting a conpound
of Formula 1 with an amount of acid or base, such as
an equi val ent anount, in a nmedi um such as one i n which
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In anot her enbodinent, in formula 1, R6 is sel ected

fromthe group consisting of Hand al kyl. In another
weedsdieent, in fornula 1, R6 is sel ected fronP€hEsS2007/015928

group consisting of -H and -CH3. In another

enbodi ment, In fornmula 1, Gis wherein R7 and R8 are

both H or R7 and R8 taken together with the carbon

atomto which they are shown attached is =0 In

anot her enbodinent, in forrmula 1, R10 is selected from

t he group consisting of alkyl, hydroxyl, and al koxy,

or wherein two R10 rml eties together on the sane
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Xis N Rl and R2 are independently absent or present,
and if present each is independently selected fromthe
w@e@apleaensi sting of H, alkyl, and cycl oal kyl , P€T/US2007/015928

alternatively when X is N, the N taken together with
the R1L and R2 forns a cycl oal kyl or a heterocyclyl;

R3, R5, and R6 are independently selected fromthe
group consisting of -HL al kyl, hal oal kyl, am no,

am noal kyl , al koxy, CF3, hal ogen, and hydroxyl; R7 and
R8 taken together wth the carbon atomto which they
are shown attached is =0, R10, Rl11 are independently
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i RgparinghePldsnieionhe adgiom néan diepeordieineyt fnged24dhe chemical

fromN 0] or, S, erein. ring Dis unsubstitute
or SEPRTUHTIR PR BS B B RGP SrIRIEpE AAB AFIeplecvely removd.

s elmpetifdhdnide Rt £330 ind§ cRACIbIRI t0tnhAfitaGéing bR dd’ﬂl@lty of charged
same or different, each being.i ndegendentl y seI (E)
f r oATtilRes agreaibacorher chemigal épemps Withip the glagazy pn Fthercby contrivute
158l Yy kdirvthingahk péa, -THekHARMVERE sodkdeyd 30Mnag lsBQbMtribute to
al kyl heteroaryl, al krl thio, alkylsulfinyl-
C(ge@gra@n 2 ph(ayged paritiglegyand oghea chemicaksngries Wthm the plasma.
I
j*l oal k cy C ;ﬁ%ﬁg{a n ‘F% 4ng 83%%%5"%%? fTO% Yclrrorﬁé/g:ﬂégc material,
halsoeh kwfen:hahmhh&mo;arx@eﬁ@p@al RiG.5 ﬂmveermlydmatlve embodiment of
hegr O%?@%néénétn@?&%r%?%%fkﬁ%% %eﬁlg qglﬁ§1y ﬁ'!a?%ﬁ%l C(a_IS 04 wound around
20- ( EhJeqfoRBaghetie G20 R ray b ﬁ§f}21)1q Iklhiﬁi).ﬂpctlve RF source 330. It

e i R AT e ol g B S ssrguipe ot

1 suitdKle6h4p0 can alsoBUSER 30) 2, - C(=NR 30) NHRBO

] ﬁg[m NA ﬁﬁﬁéﬁfégg@%f%% qq&krf(l Ogﬁh(lﬁgb%an optional conductor ring

- N(4B3 G4t BEXPRBE. betWeRIBE CoiF MaR) N dR3fY diclectric support ring 432.
25- m( RB%% O N&)RS%) SRS é)(lgy S ,qé R C(33O Né con&uctor ring 430 may
O%a@d\&%%e%t to 1§B%99e m@%tm&l ofeR ?ﬁer:lélectrode or rounded

) R30)3, or alterna
nmeétqgwe 382 IThmaé@ f@@g betsenthe ?ER%%FC’F"P@%3 ang fhe fower
et ede %E ﬁbfveféﬂcélﬁ&}c;ﬂﬁbOthm B ¥E) ¥dve an effect on the electrical
heterocycl e t er oar ring wherein said five
or mtentnbnmmrgxe dlsmmtlonoytﬂhloaﬂllasma sheathaegiope| FIG. 6 shows a graph of

hege??cggy%i llh)gge\él ial Ql{ergygag{ %(%lﬁgl ﬂlﬁxg HLSmat%S)t%gé&\% @ﬁ'}igr_ %mn normal

R2 tad timpsuefdace of tl&nsixbmraadi 1A. im EI(Bn@ ¢pe Neens Fopresents the distance
Il?tf%g-ﬁghqf\fru%g}r%tets%réce %2 ﬁpﬁfngtgghﬁ”ﬁl Céﬁrilg% oft?xft{nll of the
absent or present, and if present each is

i ndependently selected fromt heleroup consi sting of H,

al kyl, and cycloal kyl, or alternatively when X is N,

the N taken together with the Rl and R2 forns a

cycl oal kyI or a heterocyclyl R3, R5, and R6 are

o o o o o s R Y



R10 is selected fromthe group consisting of -CH 3,
-CH 2CH3, and hydroxyl, or two R1O nvoieties together

wo@pooBle9ghne carbon atomform =0 and mis 1-2PCRUS200%015928
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sel ected fromthe group consisting of H and hydroxyl
or two Rllnoieties together on the sanme carbon atom
form=0 and nis 1; R12 is selected fromthe group
consisting of Hand CF3;Y is selected fromthe group
consisting of -CH2- and -C(=0O)-; and Dis a phenyl, or
a 6 nmenbered heteroaryl having 0-2 heteroatons

i ndependently selected fromN, O S or, SO2 wherein

ring Dis substituted with 1-2 noietjes sel.ected

i nelayen demad betyesn ﬁﬁe%r@lfftsi&é eﬁf&ﬂ?f’%@?ﬁ a“ﬂi?ubsgﬂa',‘e surfacg, Two

X Eﬁlﬁg}lgiﬁeaths 654 26 W Pmay be forntddd0@Bsurficks of tdipper electrode 332
NH( CH3) 2, NHSQ2CH3, SQ2CH3, SO2NH2, and

t r arid sbsuaeHP) respectiygbt HAs th@ﬁ%ﬂ?%,’ﬁsmﬁpﬁ‘g“% Hhg| sybgtrate surface
iznialéﬁ e Ec&ltgateq hSinly bt the regfon 8f ePlasdtha SRba@d2 Rée dleRtrical

endently absent” or present, and if present each
i spotetéglalistehutign aerpsscthe gheatlo B2tmay affert she eifisagy phikegiasma

H - - | apr . . . '
R O g0 B OB ERer A it ottt SRery
- CHi3tribufions @r, twodses; AGHBA,.-aDGHS, > BGR @d3iepiated inJHL;. 6Rihe
and R8. are both H_. or R7 and, R8 tak t |
FneleeeR bR R it Rhre ferDaye Bl AT: el hlthe case when
=3_1|1e§@ef SleStgb@Zidled A‘fglriQ Margdrahgr the posensi altctrafeGiredCi,.3]n general,
- , .an roxyl, or..two R1Q noieties to er
on SUECIE Al oorRess FONNE LA AHRoRgsiar SR, Shen
s ebesiln@ed f @ hiReearDéfBst of fitedaSingtBe Gppdr elttrody dreaxk) and thereby
or two Rl 1npieties _together on the %ﬁgem%?r bon at om 430
f oinarease thineffigicnsy of theizprpiatussyhaaingd 3PP o hbpisengpdefprng 430 may
CORg iféﬁﬁé}goﬂ?ont%iﬂlz%%a%ﬁgﬁic thetal, s56h 86 hRehihn@WhiBR c@h B penctrated

- and -C(=

consi sting of -CF C(=0-; and Dis a phenyl, or

a ®ymesgpetiediclist er oaryl havi ng 0-2 het er oat ons

in de t , MdfEtive R sYREBRD in FIG. 3. As
ri ﬁg‘p‘ﬁ?u sﬁgugs@?%ﬁ%égg\ﬂia{%\uff%ﬁ etdi es sel gct_ed ) " .

i ndepietede padhyofithe neil beitg# bumay ba positiongd of thegfliclectriggipport ring

andPRar SEHBAN ke ety P B PEFLEALIICT ang orfented

optaldig d sadpul déreétdormof the disleditie supgrobogngréd., Théeoils 414 may be
BRI WETERNER SR LA TITOTY T S

205S0ls¥aice 410 TAYUGaY ahé hrtuetive RFRoyek 33004 bisswmapkate, eight coil units.

the_conpound of Fornmula 1 can be i urified formln .
andiEsVeEnth SR RE appaEniRdRarscE T iy Syhfgepiiepjutibers of coil
CONRYids $hd0heAlseli §A e PABcHRMPPBAGcOB3Fornul a 1, or a

phar maceuti cal ly acceptable salt, solyate_or. e

P hdPBEH 1 FIGhaioneaa BAttioh quh ey Visypf tiRdnductive RE Source 330 in

ph%l@?%in%@g'ei’atﬁﬁ?ﬁ%ﬁ‘%r?g @R leldcfic arfdAnhBidticCREIRE b&RSated by the
at | east on ddi tional agent, drug, nedi canent

25antindediyeRTisairce A atousd thewprer elecirade 33 xdrdepicted, the electric

ch eﬁﬁ%{%&i@ 3‘1%?(]504{4%@9&) ﬁ{agdoe%ﬁﬁ@cﬁ fr anfififiar region 802 around the

adm ni stering a conbination therapy to a patiéent in
neeappef eleurbdeadBd midunder thendicleheictshippen singidd2aJdatelediic field 442

th i,nat.i . ' i i .
o SRR, PSR PO 0 . o
adnéhatgddaraetclenman yravedelongs thetelascicdl dielde44dypheion and electrons in

303 Ve REel iR LT R e R U s B ARERL Bk than

s ucdiflosdhivag fioanthichenahy regioh heradial fizeaivns afthendislectric support
(different dosage anounts) or same anounts (sane

dosage anmounts). Thus, for non-limting illustration

pur poses, a conpound of Fornmula IIl and an additiona

t herapeuti c agent may be presentllin fixed anounts

(dosage anounts) in a single dosage unit (e.g., a

capsule, a tablet and the like). A commercial exanple

of such single dosage unit containing fixed anmounts of

r r e L, R o P e—



and/ or emnul sions and can be included in a transdernal
patch of the matrix or reservoir type as are

we@emwsenoiddnal in the art for this purpose. PreP@r/akiog7/015928
the compound is adm nistered orally. Preferably, the
pharmaceutical preparation is in a unit dosage form
In such form the preparation is subdivided into
suitably sized unit doses containing appropriate
quantities of the active conponents, e.g., an
effective anmount to achi eve the desired purpose. The
quantity of the inventive active conposition in a unit
dose of preparation general Ly varied or

adfins 4dd ycsprdinady the pi/ﬁsmal 9apdespnfisedpy the magpstic and electric
m hlﬂ& r4a6544zog§fe%é@by e BEUGRRUF dolcé 23@bOUt 950
q“"%rarrvs nore preferably fromabout 1.0 to_ about
50(1) i | iIFjGaRshovwnd toy plas alivy of poAltemative ambedigiest P00 of the
25 . t
2ol 5898 B8 1627 L HBuBRtd etz 200 gy be
5 depesitipmeg] arpond theeuppat electrode agldpcluds: ongdRlypowansgpurce 916; a

? BT a8 oa ARE PP b AnitRe s L BB Fbendt e g8 ap two coile

Geaeoabl§b wohad hrowad the edre @08&3&1 4 drehacotmnsupipoiting $0et for

Sgtfl st ngh‘g %F%@ﬁdkﬁﬂc nxjezgtsg{;r%? ﬁéO %ayzogtlio%gﬁy include a

ad abmﬁcs:aingn@omﬁdwxbm Fieg lsi) @badoﬁ@ccm thiendjelectrichapport ring 904.

judgnent of the attending clinici en raI
10 eé’&ﬁﬁgﬁﬂgr&qﬁcwa'a%féﬁéhq%&smegﬁﬁnbarﬁr RO {kerz to 1 Mz,

adBaph S (1Rl doPR 9TBY-91 65 GfyHenababd inlsddicHiwith SoRBricail of a
about 1,000 mlligrans pér day, in single or divided

do9eiEhbapng coid anih Whieh issvaind 18 dae fq%@lr«ﬁfénoawoeﬁb &epl910a) or in
r ef [ 16 b
T L A T
g e Iaav\rlmntgammhnf 940 whichisnpplins I%Bn@‘aﬁhﬁOr@ther the inner coils 910b
|
CTPFRLUEERGOTER' A s 8 R it o00 my
r ellmludebtylehmghbge lof sblﬂ ungst aOdbone and pork skin

gel[@é%gs %I;E;é& ﬁg??’vgla f’a% p\p%\g {Of ant ézjtg%lg algerll‘t‘ZﬂRlel en%%llwéﬁt 1000 of

pr eseindatiiveRF sEFﬂhbGBO in @I@r 3 Ae dapicdpthedaductive RF source 1000

Ingldgégﬁngﬁ{dgd dgﬁagfﬁcfﬁg[gl gc"gg\tu{?éﬁ( gg %ﬂgnﬁét‘#%f ee%}hc%igunit having

20 Pr @RfrethalietéOstRE 8668 and 8Coili1 Bl 0B brdrtht dble@Md connected to
obt ai ned by wet granul ation, dry g[ant“ ?ttlgon or

co rﬂb’%\&F isgurcedo04p6; @Ig{ 3 dle}eé;fréq. SUDPRILTHIS B Supp ortu¥g the coil units

I nalpediaga tp%s@'oﬁ&f«‘&ﬁﬁﬂd e §et Bickirg&s11002. ar lﬂ%ﬂﬂ@&h}d IkF Gource
sem solid matri x. Powders for constitution -

t o 1990aeay entiangly éenteds meonsiuctns riagr(poieshongy e di Is‘htl 9) a?ﬁﬂtwned on
Suld 80] e : iR | fhpacap é%@diﬁ@@%@fé bP AR BSoHce 1016 ma
Juﬁcége dﬁl reters torsubstan es tﬁat usualO © Y

25 make fogmtlfdHajtol Nt Thmindbctiveeplasmpoetires b0 may @@égéﬂar to the
f or, ?H' e h
{Hél) c%we e os%hl‘%ﬂ%(lﬁwit an@ éﬁ%@'ﬁl’?‘ﬁt %Hl‘si{] zlf?c in two neighboring
derfexrerhagneim edresat 1 0&cmay be Wwedamdpmﬁutatdamcum tO each other, which
ceIIqu es ch C
AR e R PR By B BBttt Sitiohdias depicted in
abCEIG. 10. Thedbhductive BB hmrwsl(ylﬁ)tmmi irtchelet athed su1table number of coil
3ocoqusHtign, preferably from about 25 to about 75%
ap rably from about 30 to about 60% by wei ght,
eveo0a®) eFIG ef leghaklsya farian oabawby 1wt of tleandudbiV¥RF source 1000 in
Disintegrants - refers to pat | s.added to
corfJbs iIDidng SPREaign; HusFIng e Sl tichnd fﬁ%@&#lgge&ld%%ﬂmted by
rel ease the nedi canents. SU|tabIe d|3|ntegrants
i ncl ude starches; "cold water sdRuble" nodified
starches such as sodi um car boxynet hyl starch; natural
and synthetic guns such as | ocust bean, karaya, guar,
tragacanth and agar ; ceIIquse derlvatlves such as
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therapeutic, diagnostic or as a research reagent are

contenpl ated under this invention. Another enbodi nent
w@Roosloe%ivent i on provi des a pharnaceuti cal coPEDES100T015928

which in addition to conprising at | east one conpound

of formula 1, or a pharmaceutically acceptable carrier

as set forth above furtherconprises at |east one

addi ti onal agent, drug, nedi canment, antibody and/or

inhibitor for treating a CXCR3 chenoki ne receptor

medi at ed di sease. |In another enbodi nent, the CXCR3

chenoki ne receptor nedi ated di sease of this invention

e e Stk e AT SRS BBl isich pa04mayy e formed

C CiﬂSdnSdnhﬁgtr edgiom & LD thag sureoaids viee utbme aketrodei ll (DG)Zpahr&l is located

zfilthﬁ{er ﬁ]esdlelg\ﬁqsziffsggg?é %ggﬂgé%’ ’h?qexgg{lg}i i Sﬁ'(g;s{)]lgr%e 586 may generate

arinféd dlk@ricifieVdni 1082 ahe BuRE elediritr fidldd 1 1G6b. As deplcted inFIG. 11,
at herosclerosis, vasculitis, chronic heart fai

5 cetbeshirsehanef B nughkaing masnets s 1 104 han ﬁgpﬂﬂgﬂ in opposite

hegdddiiohs LIRS, me%woslee@guformgaﬁﬁéﬂ (6P&hier) dlERFit ASidS.1106a
eczemm, urticaria, type | diabetes, asthma,

c otij10Ab) ey br eriepisHtin appesiteidineraonsat Thsreongigpation of the inner
aI él@étgi GiedY 1Y d6h SnayFRaed t@le%ﬁ{b@i"s# i:ﬁé‘? éH"f)JfBE]%E Yhffusmg outside of
i sease, sinusitis,” dermatitis tory
d| theatsgpn 01162 whils thequitdrtelestricfieldn 13 06h m@atsecre@@ﬁh@ﬂlfﬁlswn of
10 gcét?g%coaug ug m%:nr%é%n ll%ﬁ 0\§/hiscp é)?{;\qggseﬁr{ 5(@&3{6 neal Q(‘RPB for process
[ nﬁmabnllmyl Tha cmfmamammfshé anter elenttictficids 1 bO@:kmay be applied to

t t dit t
| o BRBe RBios gt Bk Pe® AR s iEbE bt $BER Soma
of déity is nstaMllyihdghdr St Aezddge niem the déitencfthe bubsam& her

the pre i pvention discl oges a Jret hod .
£ oAb b s iPib e Bl B P O LB PGP L e g RO magnetic core
15 d' SRR dofinéct®ditd RAEhBIMNERDHs ¢ serlegh Wﬁ&ﬁtﬂl%lﬁctmn number density
nEr|S|ng admnistering to the patient (a)
efP

an
Seiplasmas psrtugied At aflesation grithie anppwHar K8iUh Pdhps §P2. the
%Mrﬁ fleld ?}{tel?mt@'rbﬁ‘ koAt dEAhY Xls@%ﬁ@:ﬂé@ b se@lenily the strength of
vate or ester thereof concurrently or sequentially
wi the magnetic flebdatoupd shealggatioromay bagerurbedy which may indtice a
e
X%'ﬂé‘@gﬁﬁl th cl,alﬁ'léén? glg)émt’?%ﬁ{rﬁ%géi tgtg ggfl ngrc%fsﬁgnge@ttb@Eerﬁnbed
20 c on‘xmgnetio ﬁddthHenathp hham@oe whé catrdny maycepy die @urent flowing

of }{5'81‘3@1]}115 Cf not O(F retcgon P%é@géﬁsat%tth% g%rpgp Sﬂg@%}’é&%n number

e n‘deﬂmyeﬁiereliyl‘fennnmt metanﬁee&ba&ksn&nhhhmdstocsﬁablhze the electron

R N e

p alblzdzi&hb&lﬁ ada@leamlasmu D e 8vitthEesry Copésogw0aaia 't 2005 IEEE

aln di seases and caondi tiqns, £. Q.
25 niniaiioss, Cavkante e ddang: gt ded- Pl HaADh -
boy@d47gi swaﬂe}he AVER SRS eh deasiBEd (1B detfil wﬂhl%tﬂéfaﬁw td specific
arthritis, multiple sclerosis) graft rejec

g. eood B‘@&‘rrggs thef%]fesé il pe ai?%‘ﬁ&@*r‘ﬁ Rosesaisd 13&#@ art ((hat various
Oplahmge%ﬁd hﬂﬂ‘d;ﬁeﬂmg Q8 BE nfAdY, a«%M%quimeeﬁg érﬁHI%yed without
di seases as wel| as cancers and tunors, fixed ug
erdppm@nsﬁv@mﬂﬁﬁﬁ@ﬂ%Oﬂéﬁayeﬂuk9§@ﬂﬁ§persenS|t|V|ty
responses, ophthalmc inflammuation or dry eye, type |
di abetes, viral neningitis and tubercul oid | eprosy,
conprising admnistering a therapeutically effective
anount of a conpound of Formula 1 or a
pharmaceutically acceptable salt, solvate or ester
t hereof. I n another enbodi nent, t he present invention
provides a nmethod for treating 13 CXCR3 chenoki ne
receptor nedi ated di sease conpri sing adm ni stering:
(a) a therapeutically effective anbunt of at |east one
conpound accordlng to Fornula 1, or a pharnaceutlcally



anti-IL conpounds, anti-IL-23 conpounds, vitamn A and

D conmpounds and fumarates. |In another enbodi nent, the
wEe@senw43d nvent i on provides a nethod of treatiPQI/US2007/015928

ophthal m c inflanmmati on (including, for e.g., uveitis,

posterior segnment intraocular inflanmation, Sjogren's

syndrone) or dry eye in a patient in need of such

treatnment the method conprising admnistering to the

patient a therapeutically effective anobunt of: a) at

| east one conpound according to Fornula 1, or a

phar maceutically acceptable salt, solvate or ester

th f s or sequentially with (b) at |east
ons&ggﬂﬁgﬁﬁggggﬁg%k%d fromthe group consisting of:
innunosuppressives cyclosporins nethotrexate FK506
st eroids, orth and ntl-TNF ound

ter
The' | nventA Grvist o SrgTiLele st 1De R RGessiiE apparatus
| NithaA AL anQippe Bl o dd Wﬁe 2 SR & HbRms Esa5& hﬁﬁ‘ér%‘l’ectrode
fromthe group con3|st|ngIa neurodegeneratlve

5 di deingadapign o sHRPOsta sksipts thepeyerand Wheseia plasma is generated
er yk L ARUSbsErle léHHtSQl'dqip%&t Qetidde d@m%ydgéﬁtﬂﬂ said dev1ce
spondylitis, psoritatic arthritis, juvenl r heufrat oi d
arwhnmtwgg atheroscler03|s vasculitis, chronic heart
failure, | ar I
meni ngi taI élgfegg{c s}ﬁ%ﬁ&% i adﬁ?@?% %gc%ﬂ@?:é&h? Ssgltrrlgtgnd sald upper
ps @lécasils; anelczema urticaria, type | diabetes, ast hma

conj unct i vi t c_infl ar Ootlti

105 er g & ?lﬁfﬂ'ﬁ}’ ggmiﬂ?l&ﬁngmatsg u% é}gﬂﬁﬁ cr?tl)lﬁg?ft ring, each of said
di sp#amits hohding IanerrdmﬁgﬁtictGOSe pd)Siﬁd)raammbﬁg' y rad1a1 direction of said
bowel di sease, ul.cera colitis, oh

BelEREeEe Sy HES Ru STy YoBidgEP S st Rrleis core and

g0 Woupledt6 8 firstGagiderdqlien ?R%oxﬁd?fss&bbon a bacterlal
|nfec¥|on an organ f?gngé ant condition ski

t r anspl anberen@id sHhunERENSTAe. APON JRsedyiag o eare gaid first RF

5' n r@‘mgb@a& éﬁe&%eaee&,csaﬁabngg’nea& R tha o i APlasma.
rising admnistering to the patient an effective

annunt of (a) at |east one conpound accordlng to

For mul a 4

sol vat o 5y AdsyibeSREHREEHLIGAR 1 b SRk nts el dnduor ring

Wi tﬂos(th))medbnIsamisdnelecmxcrmﬂpmanagtané atizq:ﬂecétb ncase heeffecuve '

groug Q%%S'St'ﬂﬁ, L seas nodi fyi ng antirheumatic

dr FBFELT%P 8§Pp37 i anmat ory drugs; cox-2
20sel ective inhibitors; COX-1 inhibitors;

I Munosuppr.essi. ves; ster.oi \/ in

s o Ao St s g 86 rin i ormed of

in hid?ﬂ-feﬂro%agﬁﬁﬁi@kiefa@ ahd/ot et i@frgmagﬁﬂlzld cﬂﬁéélzhrb @emicircular or U-
corti costeroi ds ucocorti coi ds, cheno
i nHbPEchrags vitivthe %f%ﬂ%omﬂrev%? gentgh @P&g%%ﬁ each ferromagnetic
resppase nodifiers; anti-inflammatory agents and
t herapeutics. Some specific conpounds of the present
25i nvention are shown in Table 1 below, along with their
I G50 ratj ndSjeviiis! rgége&’lﬁlc%ﬁ‘l 13 vﬁe&ah?ﬁj freélenfc of k%chrst RF
val ues |ess than about nanoro
val pregerispuick @anges gmmﬂ Oﬁﬂémcabbﬂtlz a@i/ooatdb@ﬂn plgb@ oonh Muts are

Z)r(]g rrgﬁlte& %g tlkegg%l c%o U&%Bgﬁ e\{’lt]]i p%g% lﬁ%cég%ﬁﬂ%aqg] atfjacent coil

1HYiBRIsD RF CAPACITIVELY AND INDUCTIVELY COUPLED PLASMA

30SOURCE USI NG MULTI FREQUENCY RF POAERS AND METHODS OF
USE THEREOF BACKGROUND [ 0001] Integrated circuits have
becone a primary conponent in nost of current
el ectronic systens due to a | ow cost, high
reliability, and speed. Fabrication of the integrated
circuits begins with a substrate where each substrate
IS subjected to steps that f ormMarious circuit
structures on the substrate. Typically, plasma (or
ionized gas) is used to perform process steps that
|nclude dep03|t|ng naterlal ~onto the surface of the

o, . N




[0012] FIG 5 shows is an alternative enbodi nent of
the ferromagnetic core used in the apparatus in FIG
w@200800033 FIG 6 shows a plot of tinme-averagePCT/US2007/015928
potential distribution within electrode gap along a
direction normal to the surface of a substrate. [0014]
FIG 7 shows a top plan view of the inductive RF
source of the apparatus in FIG 3. [0015] FIG 8 shows
a partial cut away view of the inductive RF source in
FIG 7, illustrating the electric and magnetic fields
generated by the inductive RF source. [0016] FIG 9
shows a_to l.an view of an, alternative,enbodi nent .of
the ind éct‘f Slg‘”?&ta%f?ﬁ}te “béﬁ‘i“&h’e\’iﬂ?rﬁmﬁa@ ceils g gyopnd in the same
Fl @iredfnShMEh@einORidbIB&iY iR RffoANed Hitthe alrb@hiiabitid direction of
enbodi ment of the inductive RF source depicted in FIG
7. sgid diedgctie sUPPOIt §MHws a partial cut away view of the
i nductive RF source in FIG 10, illustrating the
electric and magnetic fields generated by the
5i nduct i We ARAevigeps ecitpiinglainn ] prBoriPmdbef[saig1wyl yits further
Y A SheLAPRELAL I8 ofifd Rlofld RAE SRR RER TRPARM Bdlbied to the RF
i ncludes "an 1 nductively couple sour ce surroundi ng
t hpowapswirts, et first ovip beidgpt assrendoithe derr@uagnstie core and the
enbodi nent pr.ovi ' ' LL
cofte i ot ety P pdSe it R AeRERbAS Oa space
di séparktirig the fatt dndeepbmbedlsper i phery, and t her eby
provi de a nmechanismfor tuning plasma uniformty at
10{ e edge of .a substrate. The inductively coupled
pl asma SQUA GRvITR s rdtited G cRirh 6y Wikt dily tiaf firkecdiBragnet second coils
coils that pronote plas nfi nenent._ Furt her nore,
£ haTS SRIREEIHAN Jores PP SINE BE FRUES FAE SRR s SppRed to the first
cl gani BotF@P akidnidldoas b9fa skhihgastamgpmesessi ng chanber
and increase the lifetine of consumabl e chanber
conmponents. [0020] In capacitively coupled plasnma
15Systemns ’ﬁ. PARRTRelas rS8RANGALBNAY wheRBh hdfabert!c88 &lnYts are wound in
spaced el ectrode plates. The use of planar el ectrodes
i n opppsiteadiikesitiops.at e pl asma reactor may result in a
non-uni form pl asma density across the surface of a
substrate, especially in the region near the edge.
Thi s typge Afplasome procéssing apparatys, bemarisingt hal |y
symetric, or radi al . ' .
center rigoisn ieRere BpnatoRbel LB el dlfepey (RE) source;
20edge. Am etlgk pasitipnedpn saidrbottotred ecraiermidtddepted ge gerferate a
the substrate so as to pronot | asma uniformty near
t h&1gRES f?fﬁ?ﬂ’]a ?31% ratg Ig(ﬁlgﬁ%f@gﬁé’ﬁ i al cross
sect i onadn WhRWelkctradpapiidratlly cplipiead to theCgeRF sburkynd positioned
coupl ed plasma device shown at 100 and illystrati
cager roif Rack st bt Ao B apepeodepeing adiéfto generate

ac 895%9{33 Whach befveRtRE upRi tand Theerdsdtiries bPwiippling RF power to
100 may. i nclude; a substrate support unit 102 that :

25¢ orfptei ofdhe glscapdssiydhe figizadin dregHenyd Bty §8¥SE ¢ chuck

106 for haldase hiporhsd sﬁ@ﬁo%néﬂ% th@ uphFERictidfe, Al
upper showerhead el ectrode 116. The_ e ?e ring 110 nma

be a rept bealbyef cotpoite moupksdcn seichdislacsinBpBRE THg: tach of said

dur] ' ‘ . i S L 4
00N Bhob S B0 0 o ot
11 (disfeytrivesuppoid ringand @ofimsuetil weund enound dzid femrempgnetic core and

such i L4 C ' . materials
303 cllealof ROt Elauld RBg ey RFL B eblilel ToLCl! Fhe
upper el eheredasaid £6il anits gtrergapgonaceciting RiPpewanfrom said second
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respectively. During plasma etching, ion species from
pl asma 118 gai ns energy as they Ieross the pl asma
sheath 114a prior to inpacting on the surface of
substrate 108. [0022] Even though the edge ring 110
may reduce the plasma non-uniformty, the thickness
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and able to wthstand the harsh environnent of the

pl asma. Theconfinenent rings 324 nmay be nmade from
w@eden1avat eri al s having high electrical conduck¢wis2007/015928

e.g., alumnumor graphite. [0029] To assist in

providing the required plasma confinenent for

different pressure and gas flow conditions between the

pl asma regi on and the renai nder of the chanber 302,

t he spaci ng between the confinenent rings 324 may be

changed by the adjustnent nmechani sm 322. The

adj ust nent nechani sm 322 nay be a conventiona

nmechani cal nechani sm coupl ed between a notor (not

shown) and the |ouver arrangenent. The variable

spaci ng P €omprisin

ol s AQah P Ha ploeShaE Iipfel s ARReELPERHA D, Rintleh Somprising

t oa cheductarring pasitr@d In Samdlﬁheﬁr@kﬂ}dpp@‘t siggiangd adapted to increase an

con t aﬁﬁg egree of plasma
coﬁ¢$CIWn§§ J%ﬁg? Fﬁ@f§§3@§%° Ee adj ust nment
snechanlsn1322 may be driven by a control signal froma
er detai

troll
ot T e PokR Bl eng HhiEs A e d ifliofin®) ARMRIn te
OWRRHudAcH-of BaildasetoMORF po8@Bs@ites ramgections10 K.Hzrtpderfhchnd/or at

herein by reference in jts tlr 0030
{ hiEIBR: X G G meRatot OnaHG B G AP OR I Gpo Sime
SUBSdAY bétveln BHjaceHt bil hat.e. The upper el ectrode 332
may have other alternative shapes. For instance, the
10 upper el ectrode 332 nay have a protrusion step forned
near t hQZp‘%‘F g&gﬁﬁ?&&%glﬁgfappa{rﬁtuﬁ ROt 3 ERNESTHHerein said first
t he upper electro i nci ude an j nner el ectrode
e wbids aneaveundfinghagpmpe dlf%loal andjwhesein saidelegirip field is formed in the
eIectro f material,
B e e e S
carblde single crystal silicon or other suitable
mat eri al . e, outer el ectrode Vi G I .
15 ramper o £ BUgIHTeRe e sap e aeys P g iR AR Wherein each of
S e gaRMos! @ﬁfsa’agﬁéi ihcluded a segond nbil gxwuatl iaoonynd said felmmmagnetic core

details of .th e el ectrode Ne be found in

c orﬁq,gﬁpyplgm egeggxﬁggf SRPVERFOUrges gg Bsgtioﬂ &ﬁmgﬁlt one end of the

| NGEHHRLIMAR JdRE BhdtHRYseEGfdedoRIeeng it ant Gppowite end yf the ferromagnetlc
[0031] Various types of gas injecti

n

us €@re wthr@espa(pep%?pam@géh%hﬁt apd sgyon ﬁaﬁ thsfmﬁﬁﬁ EBMS o Fthe second
20ShQWRE BER % SR Y pB¥el BRoraPP Gk MhinguAhh@héntf rom

assi gnee esearch Cor porati on, Frenont CA, may be

install ed inside the chanber 302. Another exenplary

gas injegfi Midh DVWR@fErein the first

U S. Pat féfintlgvlgio g lgr%g fba%pgfaguh%dﬁssre?lﬁéggggor at ed

h e roeils aby/conafeted fic serias alndsvmﬁlm hesamer disgebigh @rgynd the

L Shaghdli crbcl)' s € thg dLdhar ¥>1l§ ﬁé éon'ngcttaﬁ]%l ?é'rfestahﬂtwound in
8F Saptat € pes 5f gas i njection systems may be

25useqmbmua¢manmmus 300.[0032] The edge ring or focus

ring 314 may be a replaceabl e conponent which can

beconme hot during processing of a substrate and

sonet i Ness.i & pladned pededsingppardngs asadgieed indaiHERY herFineadjacent

edge . rln 314 may.be nmade from conductive el ectrode

mat @k MRS ag,Meuad insppPosig UEFEMSh or from diel ectric

materials such as quartz. Further details of the edge

ring 314 can be found in comonly owned U.

F)
30No. 5, 9986-04plasRg EWCFsﬂfi‘%WE?&‘Sa‘l‘Sef&c‘h@r’éﬁ 8 Wherein said fist
ref RESBGR: bburké & @thl%%%ueﬁmlsoﬂﬂa@ atd b'ifa@leﬁﬂﬁ freaMeid® or
an el ectrostatic chuck ternatively, the | ower
el emultipde fizaueneayRIHsouze st galderant Beauspeiesr ost at i ¢
chuck connected to a DC chucki ng vol tage source (not
shown), in which case the | ower i1él-ectrode 306 may
i ncl ude an arrangenent (not shown) for cooling
substrate 310 while the substrate 310 is being
processed by plasna in the chanber 302 In such a
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[0039] The ferromagnetic core 412 may be formed from
ferromagnetic material, such as ferrite, and have

weasou®4shapes. FIG 5 shows an alternative eP@DUSI08TI015928
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of the ferromagnetic core 502 having a semcircul ar

shape and coil 504 wound around the ferromagnetic core

502 that may be used in the inductive RF source 330.

It should be apparent to those of ordinary skill that
ferromagnetic cores having other suitable shapes can

al so be used. [0040] As discussed above in conjunction

wth FIG 4, an optional conductor ring 430 nmay be

fornmed between the coil units 416 and dielectric

support ring 432. Wien the switch 338 grounds the

upper elgcty pEema plocekdifg PRHIAGE 85 rdcitbd irteiQinRY, Rkther comprising
al so grounded to increase the effective area of the

uppRt OEMEE Matrbing nehvgtksdaigrRased briveen said firgtRF power source and
ratd;Q uBpLVGABwEPEIctPRR! el ectrode 332 and the |owver

el ectrode or powered el ectrode 306, Ag/Ap, may have an
effect on the electrical potential energy distribution

wi t hin a j : a o
ol cct i 81 TopleSRE R pbek el Aoy b SR Clafip 1E f%*é’?ﬁg"mp"smg
608 capanityr interpdsadcloativeen sed st RIbpewer sourdezand seid wpmer or lower
sub&%&g&g 310. In FIG 6, the Y-axis represents the

di §8NCE™from the substrate surface and X-axis

represents the electrical potential of theplasna

f or med tween the grounded el ectrode 322 and .
Substrang: ohPlAsins PrekaseipE BorTe R 8k FirGedt SRR 3. whyrefseid

f obBREMAedtitRle SSIEhipt@Btotthe ik RIDgRIrcecdRitthe @pperddectfodd is coupled
substrate 310, respectively. As the ion particles .

i it ﬁ&?a}ngRﬂPé’wﬁ B%‘EYFSF%“’%%%/ fromea ﬁl&ﬁl%fge%@ea &PUfpe or a multiple-
maihMeddy BI€ourgdi on of the plasma sheath D2, the

el ectrical potential distribution across the sheath D2

may affect the efficacy of the plasma etching. The

plots 604 a0diRNE JreaREnEEANNEER EIRAlN EREmAGL AlttteR Comprisi
ener gy 3#%tr?ghti&%é&$%r%€¥ Ibages; Ag ;]Apl and Ag > omprising
Ap ongor gwpé otatehingngtperkssinterpesed bebvaensaid thiddidt pawver source and
di ffar s the plasma sheath D2 is larger in
thggﬁg.géﬁﬂgﬁkgﬁ% upper electrode area A8 is |arger

than the powered el ectrode area Ap. In general, a

et A R el e DR PR P o 2 e comprising

conduct or ave an’é

20 of aicapiadagiimgrioked bgpeen etidchirdBE povea ségrcaiadd sindruppyr electrode.

25

30

i ncrease the efficiency of the apparatus shown at 300.

The conductor ring 430 nay be formed of

non-fer rzmagd blibﬁshﬁa ;ifebe%bi%ngalppkraw[% Sglrwﬁeﬂugbmmqh@, Girthed @omprising
penetr.at e y magneti, i el gs. 41]. Fl. shows a

t o Syviteh for EORTSPHRE g2if M ‘?q?féf‘ﬁp S 6%}9&@"%?% RGy/gE sgirce or ground.
3. As depicted, each of the coil units 416 may be

positioned on the dielectric support ring 432 or L.

opt i onald3y dPlasHR RIEFRFSEIEGPPRIBHI a8 3eriteddn claignih Wherein said chuck

FI G 4 LlcBRst2fid &icgd along a radial direction of the

di el ectric support ring 432. The coils 414 may be
wound around the ferromagnetic cores 412 and connect ed

: 2 dastr: \%4%?_ ptl'r{‘éﬁlacplgrog%gﬁl{gsaﬁg afifs a%]rg%iteldrIn Ela@ﬁti’ ollttF& including a

sour own to have eig c )
unigas injeireveysten forghjecting b 8owparesess gas inbesaid plasma processing
ordinary skill that other nunbers of coil units may be

usé@Pi ™ t™he i nductive RF source 330. [0042] FIG 8
shows a partial cut away view of the inductive RF
source 330 in FIG 7 during operation, illustrating
the electric and nagnetic fields generated by the

i nductive RF source 330 around the upper el ectrode
332. As depicted, the electric-dhAd magnetic fields
442, 440 may be fornmed in an annul ar regi on 802 around
t he upper el ectrode 332 and under the dielectric
support ring 432. The electric field 442 may be
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conprising: a dielectric support ring adapted to
concentrically surround said upper electrode; and a

w@bkasaliony of coil units nmounted on said di el eBCT/U82007/015928

10

support ring, each of said coil units including a
ferromagnetic core positioned along a radial direction

of said dielectric support ring and a first coil wound
around said ferromagnetic core and coupled to a first
radi o frequency (RF) power source, wherein said coi

units generate, upon receiving RF power from said

first RF power source, generate electric and nmagnetic
fields a v,

et t oAt BbopRik AR oot AR S uhor comprising
r i aplupal ity toif oumﬁincmmem aings sliredwling snid alspwictand magmetid fields.
adapted to increase an effective grounded area of the
upper electrode. 3. A device as recited in claim1,

wher ei n26.aAdmethod ud pedcesding a sanicondedonsdubstrate comprising
non-ferroma etlc net al nd%&r t he Eerﬁonqgnetlc cor f
Are sentETROTITEF SPICORRUEIRIIPHFRC if (hE RIFEPY Progpssing Joparatus
wosdrda@eelagmoent ral portion of each ferromagnetic

core. 4. A device as recited in claim1l1l, wherein the

f r equeng&§nesptingplasma i thegpagrReswean e apperAsloveF gleetrgdes; and
KHz to LMdesaRdiRrseficddastior ShtdlihteCRith tiPlasmar e
nounted on the dielectric support ring with the same
spaci ng between adj acent coil units.5. A device as
recitedahn gl ghdthdd o P‘%)Sﬁt@ »sﬁérélnqae g&n%ﬁdwypgxbb@ate is a wafer
the sanme direction an erein said electric fiel

f oambtheipno¢essingicompnies plasmattchingacieyerpfghaterialpn the Wafer
di el ectric support ring. 6. A device as recited in
claim11, wherein each of said coil units further

i ncl udes a second coil wound around said ferronmagnetic
core and coupled to the RF power source, the first

coil being at one end of the ferromagnetic core and
the second coil being at an opposite end of the
ferromagnetic core with a space separating the first
and second coils. 7. A device as recited in claim®é,
wherein the first coils and the second coils are
connected in series to a single RF source and RF power
is supplied to the first coils or to the second coils
by a switching arrangenent. 8. A device as recited in
claim1, wherein adjacent coil units are wound in
opposite directions. 9. A plasma processing apparatus,
conprising: a bottomelectrode optionally coupled to a
first radio frequency (RF) source; a chuck positioned
on said bottom el ectrode and adapted to generate a
clanping force on a substrate nounted thereon; an
upper el ectrode optionally coupled to the first RF
source and positioned over said chuck, said bottom

el ectrode and upper el ectrode being adapted to
generate plasma in a space between the upper and | ower
el ectrodes by supplying RF power to one of the

el ectrodes by the first radio frequency (RF) source; a
di el ectric support ring surrounding the upper

el ectrode; and a plurality of coil units nounted on
said dielectric support ring, each of said coil units
including a ferromagnetic core positioned along a
radial direction of said dielectric support ring and a
first coil wound around said ferromagnetic core and
coupled to a second radio frequency (RF) power source,
wherein said coil units generate, upon receiving RF
power from said second RF power source, electric and
magnetic fields that confine sai? pl asma. 10. A pl asma
processing apparatus as recited Tn claim9, further
conprising a conductor ring positioned on said

di el ectric support ring and adapted to increase an
effectlve grounded area of the upper electrode I L A
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