THERVALLY CURED UNDERCCAT FOR LI THOGRAPHI C APPLI CATI ON
FI ELD OF THE | NVENTI ON [ 0002] The present invention

w0 ed0angm9t 0 deep UV |ithography used in sem copdD@smNs/007675

10

15

20

25

manuf acturing and nore particularly to undercoat

| ayers for chemcally anplified bilayer resist

systens. BACKGROUND TO THE | NVENTI ON [ 0003] Integrated
circuit production relies on the use of

PN OB WKIMET RAVOITONA RFIIRCIREFECFION USING
el enents and i nterconnecting structures on

m cr oel ect ' "RARE i WXET 6
nm and 1- Mgﬂ%ggg nm ml*\]/&%sr}g?qggqgw}gﬂ havgﬁgeen
used for the bulk of microlithographic applications.
However, in order to achieve smaller d inensions of
resolution, the wavelength of light u sed for

m crolithography BACKGRQIONDURF AHEBWVENTION ng has

been reduced into the deep UV regions of 254 nm and

193 nmThéprdsbet ipedritien fela@n tb tha pedcenghdiof dgednsbthinge from a
the materials properties of the photoresists used_for

pateisahdiganastie aPpBalpsyeh pEBISHaX R, B¥iaeS Reatdnfrared spectroscopy,
q . . i : . _

¢ LRkl bl 2Bt Aok PRl R R 4 diotogical

t parasetezof intereyt. of the resists to etch conditions for
pattern transfer beconme nore and nore strenuous. The

probl em w'ﬁtdal piabegxifReP niddsumes sl Etgistatodical phinet&s, et cent
used at t e_gégher_mavelengths were too absorbent and

i pxYgeRiseiupaiongd esiggal eod hanaoglebin (YpQunrtspgad pulse rate. Oxygen
i . . _
AOBREAEN B BBt S nBUEL WS comop i
f photoburtent egsted bakie photedetattonis cohllifbhedmmifracdssedeto

and beyond. Thus, 1n qrder . to utilize deep W light _ .
wactemaRg thestatip @winoduleden Fasios Liakip O 5on) ¢ &slttpdlaﬁared signals.

AbEar Dt - on. . i vLL
PR A6 BRI RpREDA b bl REw i nREEH Been
Ashtamtien Phopulsesxkiatesersisnthéehyors ayd aypiacalbctuhibepied by measuring
cal l ed, chem cal anplification in which an acid .
g%r?é?%ﬁ‘@%@%’f%ﬂ SV d13/apgs flé(F‘S?zlé‘gaSgr‘gjoqlT?B‘P PXXECR fptpeahions

f F] 2?55 alskt dFRAEME Rt FiliRbdrs SO ABh&s DY hE 85 Rfrelation
an acid sensitive dgroup ‘protecting an

aiskebd irsa@l inlyeilse piangentoiestitpate P dprdygen pdteratién (Spéhy) baded on the

o BBruHE 710 B H0adatOtitol Bl o Bl R RESRAT et the
4y Rtk Pré8aphligdnal H%%ﬂfs't Het@Pinkd sR6rati6S bEpBsANE both of

been "designed around the use of acid sensitive

cwhinbyayt suscepsitde to interfgrdnde.sensi ti ve hydroxystyrene
derivatives. [0005] However, chem cally anplified

r esi st Irs yateeatppiiseveximetry takko advantrga g6 the(aet thatablieerhinnan
st.andin ve effects, whjch gccur when _nonochronati

| S 1 RRRElePiB it SHEARF R dEPh by B ey elipgls 05580 and
d ?:I(')G O &R DUlsStion BarfePialBibbe ﬂar@ﬁqglﬁﬁ@ﬁ&s%adﬁ@”xﬁ@ashfhble, using
the resi st reduces resolution and causes |inew dth

v Hglhtaebsanption by hempglobinan this saseloggthaness. iA grph of iltd arterial

ist h t end t [t . f oot at .
B OSTRGR € 1 eSO RR e Anet Phodicel PRhvgmomarh.
t e b@plikide LP ARG IcthPsrasih HiOWavaibaRvaAd 3 2RMbidd &dhe
resi st profiles and resolution nmay change due to
swhsselength of dedight nspd tPareebwralitans getemiined by thegbsapion properties

wh e substrate h a.nitrigde | aver. i s bel i eved
¢ REhe Pl RiugThe Bt B or e pldisnodfapnf?
daRahirMat@s at e dfefbnbivatdiength FgidiR] WhsleDlky! Mdeddorge.
For a positive resist, this results in an 1 nsoluble
area, and either resist scunmng, or a foot at the
resist/substrate interface. [0007] Furthernore,

| ithographic aspect ratios require the chemcally
anplified resist layer be thin, e.g., about 0.5 mm or

| ower, to print sub 0.18 mmfeatures. Thisin turn

o " o R a o o o - o o o,




bet ween the chem cal anplified resist and the
undercoat |ayer, light will reflect off the undercoat

wo aysnsarisi ng standi ng wave effects in the reBCBHUS2005/007675
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Thus, the real portion "n" of the index of refraction
of the two | ayers nust be nmade to essentially match or
to have their differences minimzed, and the

i magi nary portion "k" of the index of refraction of
t hﬁnfo‘g%bhﬁﬂﬁfeﬁhﬁbh%ht Qﬁo h@b@ﬂi@leh@ e b &Esaturation of arterial
reflectivity effects. 013] Anot her problfem w t h

urbdmdc@athemgtlmagsedr g ypls;at iaxe Qrtgtigs eardo s commeer¢ialpulse

ab t i ncorporation of aromatic groups.
%glﬁgtg% ﬁéﬁ%? n%ﬁuf acturing deep W exposure

tooIs 1lize t vvavele t h, .of ht t .

expose P Ruitast B maiogicr GAPH At S pppeATEe R site can

t hgvé MsQiePed RANah 5B 'ﬂﬁzsdﬁi%al erérﬁ@s Wﬁ%@s’%ﬁed AXR nedrhat site.
too absorbent, the reflecte i ght needed f

al’lthgmnmhttudesafttb@omqabmgml eblartggs bssocigtetlwith mh/@vants, knpown as

t he .under. coat S, not .ab nt enough,. standi n )
RO, e Shsy b e B bR ey S0E I Pacice,

c QMB@EI& Rad ePingedurme SstithHEAf thdyp@eétit bk §ibn afBion by pulse

undercoats have very poor plasnma etch resistance to

ploaimein: hémiasiigchniives &ar@ddicesing entheemaying lnnieumiesmméeffects

RSPRG54 D8 BRI 3siet oins

Fuliidt Ay Wil SiredSa e ﬂ@tftﬁfe@ﬂﬂelétéd/ﬁf@ahg@thoptlw PRNIPISAAItRat are
in order to formcross-links before the radi ati on

s éelafied fte theragigriak pulssy erchwhichyegy lealﬁdeeloélpmartéact fifhe optical signal
h
?E@%h@ﬂé‘é’:tltrsgle]%l% QR oatgih@éﬂf F&rl%elﬂégst% %?%ot i%cf SO]% s%‘ﬁrce of

C lnoss id amidisnt Iighe vvlmcﬂgeeomﬂ gerlpht deeson eAﬁdithbxysource of noise is
stral n throu hpu and add to the cost of produc 'ng
EP%‘P@%F“&CPE ltgs orprpéhepleconis ipytaigeats. Met 105k ehthe ga’uent
u t a
Eté?ﬁta"%@%ﬁwc SutyfclR o AR RR Sl e LIRS EPRYqen the
udetectooand thagkin, ot ﬂneathiitdzrl ami thd 8kirg rcas be Itenqi@rmgly dlsrupted when

exposure tools are ver a re not

| HPOE’BQPWS& Bifer 2 OV G 0% e Shin dh R0BR e Mo i 2 fuid
iy harl (8%

o os%dn ﬂEl Yet)n@l@rste% t I&E géﬂr% g@Logﬁgtﬁt%lL?ﬂf&r@ tRsTesulting in

s ormmentary Iahmgesl neslumatat thaypeirs ne& wlnialy thelw&ymakqpmbe is attached.

hi gh curing tenperatures and long curing tinmes before

t he t opdtivynedrtifaencddalegride iagdlselorimeteiesighad rélied upon by a health

conmerci.al 'y useful, undercoat |ayers should be
c GRIEPreVider, Wethe‘étrtla? proyidepppwaieness: dhisdmasaesially tupifthe

o BB HRE oL pABGRTE fora Y bt oo il WBEEERRIGA, or the
whtdigi anelpovhiee qmeatbmhg gte mﬁrmmmbu otheppatsastIhapatitntg and not

not |ntermx th the re [(I)l Even_at

P%ftf&tt%s A Feﬁﬁleﬂ ssingethis{fpgts of
n{)lsg 8risPatiggkif ormul ation (e.g. TAGs ol i goners
fromt e polynmer, etc.) or products (e.g. acids,

| coh |
gc ggr ?lp%‘u ¢ c,pg%f )[g ggg{f ﬁtﬁﬁo 2427‘31{4%1 ncﬁ%gldsgga%{ ﬁgolﬂet%{’ !:ymblmng

e thirepwanilengthy whieteedthierpessenaer of thetiom elte wdveonigth® ae ised two at
repl acenent of equi n&]@t to avoid,l oss of product
X

y AP 1958 Rte b compide the oxyae satiraliqn Hscsrttagen K hersthg oxygen

c

SRR yohts UHHRREA GhEaifle ot v EpER chitbThations argin poor
phgreemenrtetiidig assunicicte befcattshé bymhxﬂtan&tr&facﬂ-lanéﬂrervahtehs discarded.
may be difficult to acconplish with undercoats

under goi ng thermal crosslinking. As the tenperature

rises and the nunber of crasslinks increase, the glass
transition tenperature of the filmincreases. This

makes it nore difficult for the filmto flow and

pI anarl ze the substrate Thus |t |sdeS| rabl e to use as

o - . o oy




atom -CH2OR>112 group, CC 5 al kyl group, or aryl;
R10, R1111 and R are each i ndependently a hydrogen

wat@sosps a CL-C5 al kyl group; X is a di- tri-PCT/@52085/007675
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penta- or hexa- valent aikyl or arylalkyl noiety; c) a
thermal acid generator (TAG of Structure VI wherein A

is a phenyl or naphthyl group, R20 is an alkyl or a

cyclic al kyl or an unsubstituted or substituted

ﬁ (ﬁé’ﬁ‘ﬁlvb.t‘fta rh%}ﬁfdﬁgh B th&’c 189 a@@étﬁ@rﬁ AR herdbBet@edrSthe
phen s an integer of froml 3, yis an

i thgaon pélués may Or tnay Bot beduedg mqﬁomr@faqt ;lnt@éﬁﬁ@nnﬂms approach

greater.tha and e h

i does ot H{eg‘agrr orfrpl&q]vi ﬁ}eoesf%cts)pf hot]é)ﬁ a?thtﬁcé @lfltqgai éc{] %s?asa(s values

7ﬂmiﬁ%dﬁ%3%¥mx and y bei ng no greater than 8, and z
XY I's a primary, secondary, or tertiary

unsubs %thte? gpa&f)a(ﬁlLiE SolvEdhe ‘flilt@hfg%bf ﬂ[lsé:&flﬁféﬁ'y%i gnﬁlso However,
het erocycli m ne havi ng car bon atofrs; and d)
afittefinemetho89f&hhire assmtdljltlbn-‘oahOlIt the popsséen ofithy @tifacs that do not

caist holRoneraclng I Bt M i ishidoet Do B Ll pgpan-

Cﬂﬂﬁﬁ&f&?&ﬂ_a substrate, a thermally cured undercoat
conpositTon on the substrate, and a photoresist coated
over t t o I HRSR t g
Furt helrmfrsor e%n?ﬁ g’r‘@gggtg P nverstt%lH gttrltle]?%ﬁ)ﬁﬁp rel aetscélgbescg1 signal
apfycesansméthod fis aﬂ‘gfabfnedpﬂtmhﬂhattﬂmm@map wihen twadrfhct-related signal
substrate_ for raoductjon of relief stch res

arterial blood.

DEt%ﬁFq_OE{tﬁCbESbﬂ?ﬁqﬁ’Fll IARER 1ONISEPK YASRrFY

' %H‘é tr}% RTEdsdSne g&%ﬂ@t Aﬂén%'t‘iﬁ’&!il o YERI, which is combined
ron to be usg as an undercoat in |7thographic

pmmahsphystdiaglcﬁqmrmstu éduce themffactoltiba un]ssovanwlgmtgnal

nari zatj Qn capabi t|b|
PTG Spitoeeh FRLIGGRTTS 08 GFEAPE S Q0N SPAHAIGH mchsuring the
f ﬁ{dﬁ'dh"é‘ é’h@f’ id std Hx‘ij@ssuﬁﬁﬁoﬁ’i So80thelcPEEBRRidnSon the
directe novel thermally curabl e undercoat
C ptqﬂtysmtogmphxccmmtail sAsgmpiionsmayioy meiy not bsirpe,cndmeanty
FI? |ng units of Structure H, |11, and IV
qBFW ereln each Rl is |ndependently a

h drogen a r an a havi n rom1l to. .
car boﬁEa%ﬂﬁths%vaWHatcbaéﬂ S8 fpmpeafie ks Rdsion Byifigh s its own
b@Rfhatifng &g&rﬁwg AR, 1tq8 ﬁwre%]@(d%gi}ablgﬂﬁﬂﬁ’puﬂ?@ oximetry system be

represents a hydrogen atomor an al kyl group having
f demgﬁledtwtueh nmdwﬁﬁecmvelwxnd raflcmegtebsz@pmﬁs klogk-oxygen levels dunng

LI 5 Py B D IRAAR B

ﬁ%tal%’o%‘&ls sucPas m&t@n%duce@%rtﬁﬁ@%ymaﬂﬁ peRhRAB G alal

rogen atomor a |inear unsubstituted or substituted
alakspimptiaus o refectiBg sespedt esimbiss oédm@d gignakvalues, there still

K e ) L

S ‘éptﬁﬁéttsigrﬁﬁ &) draye! dncacE‘MﬂtreQﬁ@l’sﬁl‘éﬁleﬁf SftRe BasitedGidnabialbes in the
car bon atonms or an unsubstituted or substituted

arpyﬁtselgtecnfpmﬁ%ﬂmedglgnﬂbmraomso 18 carbon atoms or an
aryl al kyl group having from?7 to 18 carbon atons; n is
an integer froml to 3, gis an integer fromO to 3,
the sumof n and q being no greater than 5; R4 is a

| i near or branched or cyclic G - C10 alkyl or a

hal ogen group; R5 is an al kyl or branched alkyl o r
cyclic alkyl or an unsubstituted or substituted
alicyclic group, having 5 to 30 carbon atons or
(ROt R7 group where R6 is a G o linear or branched
al kyl ene group and R7 is |inear, branched or cyclic

al kyl or an unsubstituted or substituted alicyclic
group O r a n unsubstituted3 O r s ubstituted a ronmatic
or alkyl aromatic g roup having 1 to 30 carbon atons
and t is an integer about 1 to 4; b) a phenolic
crossllnker haV|ng Structure \% whereln p |s an |nteger

o g, ~ ~ NI S NN A PN o




adamantyl, adamantylnmethyl, tricyclo[5,2,1 ,02
6] decanenet hyl, tetracyclo[4,4,0,1

wQ2®5087090] dodecanyl, phenyl, benzyl, phenyl et PgT/US2005/007675

10

15

20

25

napht hyl , napht hyl nethyl and the like. Preferred R3

are a hydrogen atom cyclopentyl, cycl ohexyl,

bi cycl o[ 2. 2. 1] heptyl, adamantyl, adamantyl net hyl,
tricyclo[5,2,1 ,02>6]decyl, tricyclo[5,2,1

, 02' 6] decanenet BRIER SUMMARYOORTHE INVEDIEOANY | |

phenyl, benzyl, phenyl ethyl, naphthyl and

napht h %ﬁ%ﬁ%hn@ "t%ﬁa[cpgéﬁil R bk ABhtGn PABR 288w notion artifact
nonomner enerating the répeating unit of Structure

(Itd pe scpata.’teﬂaﬁomahe plethysmiogtaphictsighal withewtythe Hmiting assumptions of

i g%%%l o =neges :Qiﬂ'fe)pgg éﬁfé@r et?ﬂ%éﬂgwdes methods for measuring the

1 beivH éi‘ﬁﬁl'l‘ hatiena witr dHaf¥ésiaRisARYpRioS préperties and using the
phenyl styrene, 3-phenyl styrene,

4 measquh@nbwppmqmayagplyﬂ)yﬁ@ogmp]@q measurements made at other
met hoi%g&lgnyl )styrene, 4-(4'-acetyl phenyl)styrene,
oyl phenyl ) styrene, Nmet hyl phenyl acryl am de
2': m;:;tgl ﬁgg g H@t hag lxl ]i?rg%egl mv'élhuon prov}d}ég Ia»‘r%lr(fet?{oda gfl meeisurmg a
ﬁb%ﬁ?ﬁﬂ):ﬁﬁhﬁ@ﬁ& Hﬁélﬂdﬁﬁé Yb&lfng a first signal derived from
4 cycl opent y| phenyl acryl at e,
4-e&qct1bmagmt5c| eph@yy‘tamemttmdrtmoagb a tissue portion at a first wavelength, the

P f’%%ﬁd o Eﬁ?y-\dg%’: n%}/gﬂ@pﬁlggqtn%ogiegpondmg with motion-related events and a

phasy b&ﬁ‘&?ﬁh@ﬁg Wikt @terigt pulsation events, where at the first
hexylpheny met hacryl at e,

S W@Ie@g@mgtprgﬁ erfphaang |abs¢o(§ber3)f electromagnetic energy in the tissue

{ﬂ:‘f é%{lgﬁrl] Y néﬁﬁ:&ﬁé@%@{)lﬂtﬁ%&@% from electromagnetic energy transmitted

CXHﬂoQFl@@&ﬁét@'iﬁﬁYdmta@édrﬂ \ﬂi\&:length the second signal including a signal
2- cycl ohexyl phenyl acryl at e,
Cy)@rtm)e(;@yl{ med}ngf@tth g@,ﬁypg_@]@ted events and a signal portion corresponding

;
C y C L R eé%[%[]f)gl% i ny a‘)éi?&% % Gt thé second wavelength hemoglobin is a

2-doytthah emoylquéegebﬁtcmygmle ,enélrgy in the tissue portlon and combining the

cycl ohepty henyl nmet hacy yl at e, bi phe yI ate, .

4 Tastsranal pndeihg g@qoyﬂg%@a %/)genﬁqarw ?ﬂv/ ypggr@ph signal, such
t

( ;ﬁag Elg@n% n?lﬂﬂ ShPa at %"hﬁ (pg)_rtlon corresponding with motion-related

p legenth Jiah s atiet ﬂmn rtlycit atesent(id {Heefiabgignab oe thel second aagrel.

(4- benzoyl ) phenyl et hacryl at e,

4- (4" - mettthy Fiesy Slaoblexath yalteniy h sgsndedtiesorber of electromagnetlc energy
4- (4" - nethylcyclohexyl)phenylnethacrylate

3ha1hlﬁmggl@3m, iothetssucdtestion. aad ot the gecond wavelength hemoglobin is a
érgn %Bf @ryocfle?égﬁ)égﬁ a&%@@ttﬁﬁ&fweﬁﬁlethe bt portion.
er uty cl ohexyl) pfienyl ac

gm( gr ;) dﬁig{%ngéq{gﬁ ﬁe e TRY h&‘ a!g%g 6f the e{ndbodlments of

4‘tﬁé’fpre§éﬂt %&ﬁﬁ@ﬂ PbRYenLe El{tﬁlﬂd/béfﬁfah@fﬂ e #@1Rwiflg détailed description
bronmbcycl ohexy I)phenylacrylate

4-tgleen-ify rcennum;ttﬂnowéh(me apbIApAnyEIEiRYiNIZat e, 4- (4" -

nmet hyl car bonyl cycl ohexyl ) phenyl acryl ate, 4-(4'-

nmet hyl car bonyl cycl ohexyl ) phenyi net hacryl ate, 4-(4'-

nmet hoxycar bonyl cycl ohexyl ) phenyl acryl ate, 4-(4'-

met hoxycar bonyl cycl ohexyl ) phenyl nmet hacryl at e,

4- (4" - et hyl pheny!) phenyl acryl ate, 4-

(4' - met hyl phenyl ) phenyl et hacryl at e,

4- (3' - nmet hyl phenyl ) phenyl acryl ate, 4-(3'-

met hyl phenyl ) phenyl net hacryl at e,

4-(4' -tert-butyl phenyl ) phenyl acryl ate, 4-(4'-tertbutyl
rhenyl ) phenyl net hacryl at e,

4- (4" -chl orophenyl ) phenyl acryl ate, 4-(4'-
chlorophenyl)phenylnethacrylate

o,




[0028] The polymer of Structure | further includes a
repeating unit represented by Structure (1V), wherein

wRlookag7ophe nmeaning a s defined above and R5 i BCHUS2005/007675
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cyclic alkyl or an unsubstituted or substituted
alicyclic group having 5 to 30 carbon atons or

(RGO tR7 group where R6 is a C-ri o linear or branched
al kyl ene group and R7 is a |inear, branched or cyclic

al kyl or an ungRISFIDESERIPAMTOBLOSTHE DRAWINGSC! | ¢
group or an unsubstituted or s ubstituted a romatic or

a I kyl g [ [144ParR BY b B chnid19r @afepon atons and
i's an?gir g{lgég;‘o grdg‘%?l to about§4y&?%02§] Sui t abl e

o8, s S By 8

c ¥4 enaddtioncforaeRagiy! , cycl odecanenet hyl ,
cycl ododecyl cyclodecanenethyl bicyclo[1 .1

1] penw 3 i9h éﬂhQ{f%bé'or%ﬂdﬂ@éWra obihe ?ﬁh@n&ﬁl o%niﬁdﬁeﬂ%ﬂ human
blcyc o[3.1 hept yl icyclo[2.2.2]octyl
bbk@dlo[S 2. 1]octyl bi cycl o[ 4. 1 1]octyl
bicyclo[3.2.2]nony|, bicyclo[3.3.1]nony|,
bi cycl B 4ds 4 Jgrephydf absxirptya spiebtrd oflfm priptipal components in human

bi cycl o] 3. 3. 2]l decyl ., bicyclo[4.2,.2]decyl,

blhcgeale 3%’6?}%@8%510188‘8 % O jocy ) |

bi cycl o[ 3. 3. 3] undégy bi.cycl of 4. é 2] undec : )

bi cycl b“m 545 3 prApd ;absoraﬁlqsyﬁﬂeef[rgo the pipgipelgomponents in human

b dod I
blklgég%cg tél @hcmg %a&%)ﬁ)é% 0 ﬁm%]Z] ? rleggcyl

bi cycl @} 5..5. 1 d
thoyol 815635 1Bl E’ﬁ%@ ORI HonsBEPUR SRR g cittorn
1¥va§zéle@§lﬁ§aﬂaﬁpr@ﬁﬂ1atdn}e920 Kes@riake m@dswmémcwelﬁs

i ncl ude cycl ohexyl, b |cyclo[2 1.1] hexyl, b

icyclo EI% Z.idh BGf an Qkéﬁi Qﬂaﬂ[ zﬁetllygﬂlb%ﬁ Mk artfaTBiicyion by
adamant y nethy tricyclo ] decanenet hyl ,
t eombinyg mpasuzeniznts & Bnean mﬁ:aoqm@hee&mm
et hoxycycl ohexyl, propyl oxycycl ohexyl,

i sopr opyl oxycycl ohexyl , tricyclo[5,2,1 , 02 6] decyl,
et hoxytricycl r[5,2,1 ,02 6]decyl , and
et hoxydi cycl qpePAHIBI DHSTIEOTION ORTHE BYARNTEONOf R6
i nclude but are not limted to nethyl ene, ethylene,
pro py | ezQHﬁ% ﬁféeartlfaaos?ér%@ ych@ﬁl%seﬂt %%Hﬁbﬁ'l NGy RBtibR Brtifact
ik erred” exanpl es of I ncl ude et hyl ene,
pt@bq*@amtemmmth@piﬁthp'ymgmpmp sizpal without it miingrassuseptions of
of .R7 includ e not l.imted to
cpe%ls?emﬁecﬁ}}% S @6@?SG%VEY%’&@PWO“@%P@HSMM measuring the
CHItRARERAY hssoGidiel RFRCHARFRER ﬁhsue‘b%ﬁ&ﬂ%%iﬁ?ﬁ/és ,and using the
cycl odecanenet hyl, bicyclo[1 .1 .1]pentyl
bimspsirefgntito thprysate ethysnegraptic nepeysempnts made at other
bi c cIo%% 1. 1] heptyl, bicyclo[2.2.2]octyl,

PEAYEEBEES > 1] octyl, bi cycl of 4. 1. 1] oct yI

g: gg : g‘{lgi 1%8 %Miagr%%lc %{1 g{zgnélaé} }ﬁgﬂ%mme‘cer that may be
bi '0813( %!%F%t%ﬁﬂ?lgﬁ&% khe éih'&%ﬁﬂn@ﬁtﬁ of tl?a]ﬁ@&)ﬁ invention. The

decyl, bicyclo[5.2. 1] decy
b |en5bot1m[1631tsgoﬂi}1q ptbemt |11;1vebtlgly gan)lpefla data :pmm@e@l% algorithm that is

B:egé‘d%t?%Wél ﬁlglg)gg ysor ?%fgfc bgdg %ﬁl"dg]g‘éfé%c’m light source 110

bisayed tiS patichk tisdudQ ey ands %éﬁbtbﬁ@n& défettel d9Ghbiodetector 114. A
bi'cycl o[ 5. 5. 1]tr|decyl, adamant adamant yl net hyl ,

I
disensor & mréaimng the lightspwics and leothetgqtqrel@yy also contain an encoder

tri l. 02 .6

2136 i Bfiggn gns PREGEOERE X ayel BT de Sheo alow
of R7 include cycl ohexyl, bicycio[2.1.1]hexyl,

bi cycl o[ 2. 2. 1] heptyl, bicycﬁo[3.1 .1jhe rtyl,

bi cycl o[ 2. 2. 2] octyl, bicycl o[ 3. 2. 2] nonyl,

bi cycl o[ 3. 3. 2] decyl, bicycl o[ 4. 2. 2] decyl,

blcyclo[S 3 3]undecy| blcyclo[4 3 2]undecy|




di met hyl 2, 2'-azobi si sobutyrate and | auroyl peroxide.
Optionally, a chain transfer agent (e.g. carbon

w0 edosakroesri de or 1- dodecanet hiol) may be i ncl uBEdUS2005/007675
[0036] Suitable solvents for polynerization include,
but are not Iimted to, dioxane, tetrahydrofuran,
2-net hyl t et rahydrof uran, acetonitrile, toluene,
et hyl acetate, propyl ene glycol nononethyl ether

agRé 8kignetdrab salbydipprpiiate, calibiativh cedfiivientsEooertoul stbighardygen
I sobutyl ketone, and diglynme or_any conbination

t Hepuagion. @Wﬂ@r]swrm‘}b’ 6@41%@}0& e Bpisiareci pitation of
the polynerization solution into an appr ogrl at e anount
of sol Veamsor ¥0ikiceimected tpapylse pximetemidl Thé exinkier includes a

A A BT Al e
5 skrAleghembry (%6 aid a dikpIAP128. TAanﬁ@bmmsﬁngﬁutmﬂl)tlBO @rdvides

enpl oyed in the present invention have a weig

a\tgnmg@omlémaéﬁtomhgﬁmve( Wltrshl%wha@h@pmﬁ@s y&éley dighesource

of, .L.r.o 0 0

o PR e e 5 s e g0 e o
ahﬁé‘ﬂlf%r&@qlghps@b@dt T@@ IK@QilSOScomtrefs&hé gdmgémvﬁs@ihhls from
average nol ecul ar wei g in terms of poly ééene

ofphptqslmeam di4 ghrongh %alableﬁﬁr 133 ande switchipg élrs%ﬁ r Elgese
T

o TG O BRI B
f apussaisdlleminated) aﬁmﬁiabmlghExmmesmﬁ@kl N&Jblitemﬁ\/ddmgnal is

Pol yrmer  Chemi st ry John W | ey&Sa New Yor k,
rr@siseéﬂbr@ﬂlg an gmplifigt 13,2 l%pﬁﬁteﬁ@&raaﬁ@@ aflalsmtq-dt%tal
a p
s bR SR LIS K Bhpdd e ARE 050 142
Stibtitaterrrdewhnloading|tp ReAdd 1246 ais Q5 t142 fidle rupt ioone embodiment, there

S R AT G

f%ﬁ'lﬁﬁﬂa 1 VaybiEAShs O\ oda fcbvidlr ee functions | st ed

above, may have sofre i npact on nore than ot her

functi :
ronomer B Gl HFRAT b ficlRRR RRARL cBRcdRRBES it received
r ey phoestdetdiday 14) mldﬁoﬁrb&séoﬂlﬂﬁ twdll (calcula&r the pkasaesattration using
resi stance .and absorbanc strongly va

t arigps plganithier dhespleprit ﬁmﬁa%miem i, Mt be empirically
r n t I g

20 dgfne e‘?@;i/ﬁegh d&?%?é@lgggfé?%%ﬁﬁhg El% wav-gibﬁgﬁrrxg 8)?]‘ ﬁ%hﬂﬁ'eﬁ‘ These are
neimeein s ROM 4461 Bda bzyo-Stavelemglh eysitetrh tha patteulab swt@f coefficients

formul a V\:hIChaSO cts the tical aneter k.
THE08SH) 198 ALY BT 9 WPYet e*mpsg%ls g R value fpicated by
F1 doIb A2 117 RBrrBIBREHN @§ Efﬁ@ufaﬁh sbﬂ%cé%?a?&ﬂﬁﬁﬁ%érﬁgr 100. In
appropri ate co-nonomers o tru ture d IV
Genmreaﬂdoyhmém;mﬁlat@lmsﬁsﬂ)ﬁSalnca mivg bo hisigned tagdlget diferent sets of
opt| n1ra e of val refracti.ve index
25 R BmpliT B e e B Rdgo b grom
ﬁ@ BGdrtivighs- ap{)&%% fa—lhéﬁl BRaRURBARE pREaPRithieBerd near red

t e po ymers at a given wavel ength can be altered by
adjousseion dartrhé squem i Elud splectiom bﬁwegn mhetlm;r theeear red or far red set

con tratlon e |nd |du 1s. houl

AP Eentba sl s i ! FRAP SisomttaFigPfikapa Conteol
rrBiM Be 194 ffagRNMor asthick fesvafth onaKehesg biaﬁndt@gw kéybdgrd, or a port
opt|n1zat|on of the choice of nmononmers to o btain not

30 o mpyidingiastrusiiony Eema gsmoteshosheqrapitier: | Eugthegpore, #ty number of

SRR PSP e B BB i e o

repeating units in the polyner used in 248 application

having Structure Il may range from about 20%to about
85 nolar % A preferred concentration of repeating
units in the polymer having Structure Il is frombout

30 %to about 80 molar % A nore preferred
concentratlon 0 f repeatlng unlts |n t he polyner

e~y o g, ~ 2 o o I



in the polynmer having Structure Il is fromabout 15 to
about 30 nolar % A nost preferred concentration of

WO esagiongy units in the pol yner having Struct uP€r/UB2005007675
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from about 15%to about 25 nolar % The concentration

of repeating units in the polyner having Structure |1

may range from about 10%to about 40 nolar % A

preferred concentration of repeating units in the
PQh¥ERIon bR hy thet Hekslel pBydiblogical faafeeh ORdr ekafplé, tHe estimation
about 35 nolar % A nore preferred concentration of

r @b oaygemgattition using medyalignvatiohis\deseyibsd iny k- HRatent Noi s

fr ut .1b .t h X% t

ot RuP Rt RRFREPRRA T FRREPIRIRTISG, g

StEHESIOTO GICAL P AR AMBIRRS USNEGMODEICBASED ADIARTIYE

The concentration_ of repeatiggg units in the pal ){mer .

h&ILEERBY @ dsned Degembgt 39 4328, pné M. Sunt Dswd9d 1 disdyentitled

8% % e C i i ”

a HEHROD D RPPARATISS FOROGRITETING QRTIGREPULYES,  jssued

3 Marth 20, El90u FuBfiemmdra,th&aelaiomsliip betvedearoxggen saturation and

concentration, o epeat [ ng .unj i n e r _having

F A A S SV RIS T
ERed OHERME™

po y%@l{@:%l%\? Fﬁ%%%@%@?gﬂﬁgﬁz H om ab[(bJPlI}tt:‘:i EO% t oEiabl%J%t%d July

7@, 0997%r % [0044] Preferred polynmers for 193 nm

applications are described by Structure I X(1X) wherein

Rl is &yl egetiball Drexeaiplay bidse okidnttertduie)dhé methods for

3 carbon atoms, and a halogen atom R22 is a hydrogen
atredyeingmeise, meludmgmetion atidass etfrely ) the zeasiied sigmalsccqrding to

i ' - CZ | kyl; R28 i
S bbb Ao fhe BRSURASHIGBE b IRV BUOR, v, 20 1
(Ra00 i 5 BV e et bucty BTl PRl s o fantigm of
alaveRABhGH Sddired TkkolReh i carlbbd\&R36 subjeris ARdnérmatiyed o

al kyl or an unsubstituted or substituted alicyclic
gmaspuremenis atip s@elengthiod apmpximasely PP ey Meeyraments such as

DL, 2B 0
akervefolmt dimdnisled @4 blful¥ivg lof pavsiekgth beiwseh iapgdxiigately 900 and

Structures X are also preferred for 193 nm . .
apgPY ey having xniges valurahagpsoximately £28% pymTihg dnvsaingp herein

. e : ' _ _
; 2R3 Fb R R AP ORERE b AT A SR 008 P, Seber, which
zﬁlié(yﬂ mucﬂrhjg]mmbﬁctdngutiemk than hmhrzglbbin; &sb bddomes Iaim%;:rkbgm

aving 5 to 30 _carbon atqQns. an 00.t R/ ou ere
R3Bsqreergn issug. Figels a&rarg»%fﬁem&(f;ﬁ%ﬁ% .E}%sogﬁlaaﬁoawan%ts found
7 ih ﬁlo%ﬁ,ldﬁ%ﬁg of FISJS%H; Ee B QWP vE NReRh Qnﬂg’l. apigl §8R0ws that at
branched or cyclic alkyl, an unsubstFtuted or
s ubptoiximidtely 1400 oy theatgorbapce afhvaataris approksnatelytc®o higher than
supstituted aromatic or al kyl aropatic_group.hayi .
¢ Shaor oy Bemoutons verbe ol bmndiente e Sidfin ) of figb nm i
435 Rved lﬂ?an%ﬂé%%& h%ﬂggﬁ%a%ly goSHRst i tuted C5-C7

cycl oal kyl group; nis an integer of about 1 to 2.

[ 0046] t he it .
compr1 £303 BATHEH e SabAn Hald RaL Y pHRARMI dofRdpents in
wheheinzkin, salaitoitypied ohysiblogicalednoeriratiel, assa fanetidiPeRv@velength
group; R9 i.s a hydrogen atom_ - OR12 group, Cl-C5

aliR g gkl fguigs shgwy thatrshe absorhafccg'ﬁ%e iRi%ater s a ek value at

| | i pedks afe frésdn f6H pr¥teiri QUPht1
X%?ER)Z{H%?@B{%ﬁetnke{%é%g&?ﬁggntl%?%%r Sﬁexlg?:sval ent gll kyl gl? Y
arapbed kiAO andifet kipidEatappkesmetelyt 10dim. tri-, tetra-,

penta- or hexaval ent al kyl or arylal kyl noiety

i nclude, but are not |imted to, wherein R13, Rl14 ,

R15, R16, are independently’ a hydrogen atomor a & C5

al kyl group ; R17 , R18 and R19 are each independently

a C1-C5 al kyl, a C5-C8 cycloal kyl ora cycl oal kyl phenyl
group and Zis a bond, -O, -S-, a C5-C8 cycloal kyl or

F A/ A~ . o o a1




prepared by reaction of the corresponding amne with
the desired sulfonic acid. [0052] The thermal acid

wW@emwsnstoes s descri bed above shoul d not be consPdEDE05/007675
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phot oaci d generators. Any sensitivity that the therma
acid generators would have to UV light should be very
poor, and they cannot practically be used in

phot ol |thogr aphy as a photoacid generator. [0053]

Sui tab'f@ kueRish chabsérbﬁougmﬂs @arhelmbrpdpcésﬁpaﬁﬁfm human
et hers a esters such as hept anone, cl ohexanone,

piskipy baated tglegealivolnmmmEestidn @ﬁh@maaem 5@@ wre;rimibat at

S S i e s

2p9arélheued®@ﬁax1ﬁbt*éW&ml gl ycol nonoi sopropyl ether,
di et hyl ene ycoI nmonoet hyl ether, diethylene gl ycol

di met hyky, £t h& ﬁ'%qzrﬁﬁ&i fo a{'t{?:g%lhe-gw Qhé }'ﬁ’é?ﬁﬂft hlﬁféntors note
relates to an E renover)
t ezt markdspn cfmrthbmalmlpjmhy nmgnqum ¢ﬁf@n pf whirec Eat webagths below

RS EAY OB BRSPS =L DOy, HERD EBhip srasighin i

C Rl ﬁ@rsthﬁthl%nﬁg Obi¥Efs 1akelStdodihel @ the blobA&esseRshbiESwater is
of Structure V, the TAG of Structure VI and a sol vent.

V\llvta%emhaé h(ghmsmtra@nns oth dis theddod Yessels ansinithe AEtaading tissue.
LR S e S5S RRRG AR GEOELAL SR A0S 8y Phissue bed reslss

a'lllf 2100aRES Inci@adedH HEmMd gWBlrﬁcdeélﬂﬁaﬂ@ﬁt but®abt 4 SRalvnétithange in
the polynmer crosslink 1t. After crosslinking, the

u IWehserconeentratipm s 6P thel axtany thap éherwprsqoné@‘érauﬁg in the blood is equal

Q055 I
S RTBL L BETRLY SRR obilBlon byt
65Xp@t&ﬁto\/g§)pm%hmref erably about 70 to about 95 vvt%
and nore preferably about 72 to about 95 wt. % of the

pol y merriRiemplotitednitd 8f the Fé@@nt@ﬂ%ﬁﬁbn ekplbit¢he ﬁndln% that i in spectral
cross-linking agent in P hermal 'y ‘curab

C mcg: § whern hemoglobin abisobs V@ald(y ang materabscwbs St%ngly, the

abI om about. 3 out .27 W
(el ode Sttt g gtivelBiba i i Hin TRl ppation.
OfcohB&eH%ﬂ@ec@ﬂlrgglgﬂ‘@h@% BembBlobfifis ta@&bﬂ% bbgorisdtaal Meiter is a
pol ymer conpdsition is fromabout 0.1 to about 5 wt.
voweskebsarh¢st y from about 0.2 to about 4 wt % and nore
preferably fromabout 0.2 to about 3 wt. % . [Q056]
The undihecvak ncagmipods of the pletinsnogtapbiih regaehsi of strheg water

organi ¢ sol vents_ desc 'b d above t .
e SrespRirAta Srcle e shaeien ot Bl fsrehied senal fom s

n%otr%rbﬁlefaerugnaal B?%’&Buﬁﬁ“gi‘thﬁ @pﬁ@arbre@ﬁysﬁfbg@amla@u%vdengm

nmust be 1 n the proper range to obtain the desired

c mdtelrmg’a‘temsdkﬂ deinant #bsptber, dhechange incidssue apticad propseiesg

| th | id
SR LR a5 of BB BERses SRS R Hom he
a%u&rlyﬁn% aﬁ&la?auhu&p Iﬁleu@% )gra SERFeurfiicaf-Rifabd/whvedfgths
about 5 to about 25 0057] The thermally

c wecasured aoygher hewamp oari tmderrgourg qeResigiab gwition jarserinoR Fig. 6, in

BB 5L Rk D835 A2 bockimatly 520

C @ Sy er1kémeg1Osih @Bs I ptidn ¥RItohgatt watep shsof sitofEl meak,ahe
roomtenperature, which wil| reduce its shelf Iife.
callethysmagraphreontaing regulpnariesial DRisations b ats ipsruated qopssdonally

t cr
¢ e B R e WS R Raliah abBfeximately 1300 om,
under coat layer in mcrolithography. [0058] The

present invention also relates to a photolithographic

bi | ayer coated substrate conprising: a substrate, a

filmof the thermally cured undercoat conposition as

descri bed above coated on the substrate, and a

radi ation-sensitive resist coated over the thermally

cured undercoat con‘posrtr on. [(1)59] The substrate may

o o o L o, . o s s - o s o



for a bilayer resist system the radiation-sensitive
resist will contain silicon to protect it from oxygen

w@b@sosroes chi ng. Exanpl es of suitabl e chem cal PgT/US2005/007675
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anplified resists contain an al kali solubilizing group

bl ocked by an acid sensitive group. Exanples of

sui tabl e al kali solubilizing groups include, but are

not limted to, carboxylic acids, phenols,

h ' @a&ﬁﬁmgé%bﬂ B forial M@Jtioaauﬁﬂlmsh and the
%ﬂ&%KY§gg%§&§) I'anol s. anmpl es of su#table bl ocki ng
gmeasused sighal degorhest largeky dw;tto theeéen-radated P¥eps. gr oups
containing tertiary carbons, and al pha al koxy al kyl s,

and ar Blyiconbiripy thegﬂahmnombmr@ﬁnawpw;tﬂl ecgidrowkent water
al kal i solub|I|Z|ng ro include, but are n . .
iibe demirant s i p!?tﬁysr%ﬂga tneRuiss Whert Plood s pmpior
a | Bearbelsclifi Pty PARVE. Fig. 7 shows th
tl-ﬂgg oe%/th%{n Hr@%{eﬂ Sgﬁ%llaox neesﬁy flmﬂ%ﬂ;o n‘pll%s Sbfows °

bplethyemiogtaiph Iolf adiamahichi mearsgregrab app;coxmtratdg 920 mny ang thgSesult of

Patents US546858 491628, ,US56794 Us63798

URROES: PaiaD GO Id kvsmwmfhma?%wfa?&mﬁmta@]llso nm from
hﬁfa?fn%a%}éed 81206 Cm R, Sl ¥ 3865 MR IIRYdRép dT% human

i mgi ng | ayer are those which contain both S|I|con and
béarcrkemdumkllaa%o s} arsi the zésnl of swmtlngapnramm@tﬁm 160¥eeithe

th th t. bhout %
P ErgROBPhar e B wpBr Ao YRR mom b R TR
Shﬁﬂr&ﬁ%a@@?b@@hﬁ AP 9P VAluS st hosdidihicedt this inlaiv€lefigth, the

es of suitable photoresist polyners can be found
i abSUFbaPaQ efwstetiseppardBatelySEo bipbent aw@%aﬁm ergeglobin. For

N

| theldBsdtBhtietof widtE 28 LamPBarcltO BROOLEky hﬁ'ndiglblﬁﬁtor based on empirical
Application, Serial No. 09/576,146 and JP2001 114835,
whétermiaption(Meor por at ed herein by reference. The

silicon content may be contained in the polyner before

c oat i nByapplying fhe sathovralysis toraediverse ppoltiS6patignis megsyred in a
Si. I%Sf ted after coatin

~Fepbisabsetitioof = trecen B ndfe e O REPLoh by 1

ﬁl‘eﬁ{ﬁﬂl@ aph@P6 1) niRPasiobdérdbd. OBy SROWingitHemugiliet fokithé 1180 nm
al so“contain a photoacid generating (PAG conpound.

ThiettyaBogtaph dunaly, highersignst toanpjsesiinrarsmeents e aghievedas
sul foni um or iodoniumsalts, nitrobenzyl esters,

i mi dos Thtaetit@Madeler s and the | i ke. Typically, the
PAG will be present in an anount of about 1t o 10%

based @hs félwving datvatioh delmensttiteyemecaABa6by which the effect of
sui t abl e phot oaci d, generator conmpounds may be used in

t n@upnan@rcgé icBanges ipeicel At enn@%@@@aémagr@eh greapigpd at one

' d

o SURSERER o B Woihber By B4Aftarifhic inBisufetff oFa scoon

aWivel@dg:hJ C[Mﬁdiintvstiomistplrmbéadzasl cmﬂlekmnplee)fe]ﬁ ps pf motion-
oxi mesul f onat es, im dos fonates % ﬂ di su

lfo . .
Sinduge eptisbeRErS NGB D5 CORIDE s Fphao &5 pesbgoism by
i A MRS aldSRAP BB nRAgk tFimit th

5%&§§g@g&kldﬂn2¥%ﬁ?ﬁco porated herein by refereﬁ%@ ©
USmBadiemnntd\af théBRRG1 iB&ntoscl ose exanpl es of suitable

oxi mesul fonate PAGs. O her suitable photoacid
gener atfpgtartidig@ofi (féd the amdydiyis theidiffusiph thextri bfikghtaraisport in
perfluoroalkyl sul fonyl, i des | osed,ip. US .
pPaisaist(faysxamples e qlﬁ%ﬂ?ﬂl Q@RW&%&@@%@P@% ,\{}ﬂfém M. Star, in
P dited hley J. Welch and
@*ﬁ%ﬁ%@%ﬁ%&%@%ﬂﬁ%ﬁ%@e ROREA Tispue, edited by pebley & Welch an
a (p- toluenesulfonyloxy) nmet hyl benzoi n
3- (p-tol uenesul f onyl oxy) - 2- hydroxy 2- phenyl - 1- phenyl pr
opyl ether,
N ( p- dodecylbenzenesulfonyloxy) 1, 8- napht hal i m de and

N- (rhenyl -sul fonyl oxy)-1 , 8-napthalimde. [0068]

Exanples of SU|tabIe onlun1salts |ncluded but ‘are not

L 1 o




1- cycl ohexyl car bonyl di azonet hane,
2- et hyl - 2- (pt ol uenesul f onyl ) propi ophenone,

wQ20vssmpesul f onyl - 2- net hyl - (4- PCT/US2005/007675
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met hyl t hi opr opi ophenone,

2,4-met hyl- 2- (p-tol uenesul f onyl ) pent - 3-one, 1-diazo-1-

nmet hyl sul f onyl - 4- phenyl - 2- but anone,

2- (cycl ohexyl car bonyl - 2- (pt ol uenesul f onyl ) propane,

10Mex6h 9leeXph B N PlendmCBredsONewyY 6] b@gsybgs. a30:MBb ) amghe case
1- di azo-1-cycl ohéxyl sul fonyl - 3, 3-di nmet hyl - 2- but anone,

1 wdicazthe trangpori-dorrected scattering coefficient, 4 ’, is much larger than the

et A R At vt
éhdggéﬁg%c?&gP%@%&%ﬂﬁﬁHﬁ&ﬁfx5%%§f§m95ﬁ%ﬁpﬂﬂﬁéicanbedcmxﬂmdas
- h’@l{ﬂi}fﬁ@@ﬂ&){f&lﬁ?wé, slé’e; ‘EVIgasﬁthiﬂmlk eﬂBlgmfl&Imm&ocrilt-hif: Ialﬁab-wicwelength

~(pt ol uenesul f onyl ) - 3- et hyl, - 2- nong, cycl-qhexy

25\&%% Photoplehisargsiphy o Rsﬂté eVt uan-iqngy (Niller, J., SPIE,
2~di 2 | yl acetate, isopropyl-2-

Vi e

di azo ‘acet ate, cycl ohexyl

2-di azo- 2- benzen [ cetate, tertbutyl 2
di azo-AA) ped —@Eg(u)ﬁg@)ﬁl) acetate, 2-nitrobenzyl (eqn.1)
p-tol uenesul fonate, 2,6- dinitrobenzyl

p-t oi uenesul fonate, 2, 4-dinitrobenzyl
ptrifluoromethyl benzenesul fonate. [ 0070] The phot oaci d

generator conpound is typically enployed jn the
anount $'opsmalh shanggs toibe bt 9gifigieintuch as figss pasised by

S i . r o 0, 0, i t . .
o At T i R iRl ok B it gef/ b g BERERBed B Bt dervative
r afliménsity witniespdcy® the amosptianawsfiicintude ket ones,

ethers and esters, such as nethyl ethyl ketone, nethyl

i sobut 0 2; pt anpne. . cycl opent anone,

cyclo MM: MWA%E%A Etfe4CHt ate, 2-  (eqn.2)
net hoxyet fehol , 2-REHIxyet\H#Hbt) 2- et hoxyet hyl

acetate, |-nethoxy-2-propyl acetate, 1,2-dinethoxy

et hane ethyl acetate, cellosolve acetate, propyl ene

gl ycol nonoethyl ether a cetate, propylene glyco

met hyl vaicReA racietial RactioBilMvlunh@eiaag e duetdvtteriabgiladton, 1,"" is

net hyl eruvate,.ethgl pyruvate, ethyl
3 thepabsonpiion spefbisientof the pertal blopdapdeompaiyrmment, AC(A) refers to the

1,4-di oxane, .eth ne.glycol [ [ I h .
i rRE Bgr et e stet el AREPC QY it o e erpeg or on-time
nRasiEs pottios bbie.opticAlistynkne gl ycol di nethyl ether,

and ‘the like. The solvents enployed in the top

phot or gs,i bt S | i _Wt :

t owar dqglg%%tg{i?lbai%lg ?%éa\?mﬁ?tﬁ%ﬁ}éd&gf sﬁeﬁ?ﬁ?‘égtﬁ%ﬁ: Dhe tio
uddetibed by aqohtion? is madasured atsttvocwanptsigtlispAsand=l pthat are chosen so
exanpl e, the choice of, solventfaor_ the, photoresist

c Sah 68y Indrieanirheme globincan teadily dHTaremtiabesk (egopbinyapproximately
inci pal | th f. functionaliti
" o0 inb P aPr e B4 e pol yrer . the phot oaci d

generator, and the coating nethod. The sol vent shoul d

be inert,4GHel d gissolvqﬂg|l the conponents in the
phot orgesi ot go any chenical reactiggh. 3a)
with the 4@@phfient s and £hel)d be re-renovabl e on
dryi ng after /cB&(4ng [0072] In an additiona

enbodi nent, base additives nay be added to the

phot oresi st conposition. The purpose of the base
additive is to scavenge protons present in the
photoresist prior to being irradiated by the actinic
radi ati on. The base prevents attack and cl eavage of
the acid |l abile groups by the undesirable acids,

t hereby increasing the perfidormance and stability of
the resist. In addition, the base can act as a

di ffusion control agent to prevent the acid from
mgrating too far and | ower resol ution. The percentage

o e s -




preferably includes, as a further process neasure,
heating of the coating between exposure and treat nent

wowaok/ostees devel oper. Wth the aid of this heatPCT/US2005/007675
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treatnment, known as "post-exposure bake", virtually

conpl ete reaction of the acid labile groups in the

polymer resin with the acid generated by the exposure

is achi eved. The duration and tenperature of this
post - exposure ba y wthin broad limts and
dependvﬁ§§gg%igl§Z§i§£}ﬁgfunctionalities of the (eqn. 3b)
pol yner resin. f\he(dypellf acid generator and on the
concentration of these two conponents. The exposed

resist is typically subjected to tenperatures of about
500C to 1500C for a few seconds to a few m nutes. The
preferred post exposure bake i g 2

1300C fimm ehivhit S5SEERCoORE 05350
heati ng nmeans may be eﬁ%% . 3
nmeans is a oi pl ate.[ 0079] After inagew se exposure
and any G®45%) reat ment of the material, the exposed
areas of the photoresist are renoved by d issolution i
n a n aqueous b ase devel oper to generate a relief

structure. BExagppl s of» suj,t abl e bases incl ude,. bu r
not |1 B 6, B g e s RRer LS Agrtion Spefligyeqts (O Geoxy-
hydg 8387—21@1110 §189ientuiﬁ‘;1 YALIBISE an@RTO e iB bk A IRY Mtios.

am nes” (e.g-, am ne, n-propylam ne), secondary

am nes . ' | am g -n- | a4 , '

i nos 108 cffee et AR n e LHRRBELBMRAR, oubkd ity be

t brRighassou By 6ehpredsiai 6f ALY oAfloTioh titifsa) drs af sctdorth below by
t et rar net hyl ammoni um hydr oxi de, tetraethyl anmoni um
hgd-di de), and mixtures thereof. The concentration of

base enpl oyed will vary dependi ng on the base
sol ubi giny/ Hhe Ly mer yed and the specific
base ( )’091:( )'FI‘IA[E(I yF‘d (1 tevel opers are tH&9R 4)

contai ni n etra a ﬁ G )hydroxide ( TMAH) .

Sui tabl e concentrations of TMAH range from about 1%to
about 5% In addition, an appropriate anmount of a
surfactant can be added to the devel oper. [008

Devel oByaneasseing e AQDE sationie thiyd weselsngh, /lmlgsgn &nthat the

spray,.. puddl.i Q. k. ot her imlar devel opin
RBP4 BBl Yool B e Bl YT Ot e
f eerastFant médfoliadueedtallériddhan ot réfoserRtiEshé AC-DC
about 5 mnutes with or w thout agltatlon. After

deveasupmmenitat A hi swldracting retsceled Afa (bacegyreroemilar 4. The
sttt e e B G B it <

and dried by spinning, baking on a hot plate, in an
oven, or other suitable neans. [0081] The

radi ati on-s ' iYEﬂg&éFSt used for the bilayer
process g d apll typically contain s{dghcsy)
or have si|DEGA)i nDE(orated into the resist after
devel opnent. After images are fornmed in the

radi ati on-sensitive resist, the inaged substrate wl |l
be placed in a plasma-etching environnment conprising
oxygen so that F?z;gzggzg§yer coating will be renoved
i n the vifeed: QNRF the resist. The sili(qm5b

i ncor por at ed ?n We(4s i Adi on- sensitive resi st gg?ns)
silicon di oxi de when exposed to an oxygen plasm and
pr ot ecty@hdd e efrséts bf ki @Al PRIsAALENABNDY ahdd &lotiodlattehet
structures can be fornmed i n the undercoat |ayer.[0082]
Af(eqmatioin d) axypdéitivel cuagons? tsexpadedsgibeliavgi e carryi ng
the bilayer relief structure is generally subjected to
at least one further treatnment step, which changes the
substrate in areas not covadted by the bilayer coating.
Typically, this can be inplantation of a dopant,
deposition of another material on the substrate or an
etching of the substrate. This is usually followed by

Y a1 e . - o,




nmet hacrylate (23.03 g, 0.087 nol)] and initiator VAZO
67 (6.00 g, 6.0 wt% vs nononers) a nd c¢c hain transfer

wa@g@snsheglodecanethiol ( 1.80 g, 3 0 wt% Vv s PCT/US2005/007675
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nitiator) were polynerized according to the general
procedure above. Tranesterification enployed 5.0 g
sodi um net hoxi de solution. Yield: 9 1.5g, 95% [0087]
Synt hesi s Exanple 3 The m xture of nononers

[ 4- bi phenyl | ate (54.09 0227 nol ), acetoxy
styrene p22.0 AV36,71p), _qn&_eﬂ hg! ycol
di cycl opgnt e;ytl,uaé&zl)er rre'Ltl%:gc%)yl ¥t4¢ts(/2 gg%y 0. 09 nol

7 (6.00 W % vis nononek&n.
3

and initiat
d ¢ hai ndr|qndtet, -%é«bh | 1.80 g, 30
\?Vt O/;: v 2 | FdﬁgE‘ W?&V&Etés%gd —:—(Eé%!s ( g

ording to the
general pro ure above. Transesterification enpl oyed

6.0 g sodi um et hoxi de solution. Yield: 85.5g, 91%

[ Q088] Synthesis Exanple 4 The m xture of nonomers

[ bi phenyl nethacrylate [ BPMA] (37. 74g; 0.158 nol),

acet oxWishywaterab§@psdn dominaisaie absoyptimndf light by tissue at A3, and
et hyl enegl ycol dicycl opentenyl ether, nethacryl at e

( thg Spraorcgonberatssion e SRAHC A SHTOHBHISE BrsugoRgary eaval, ()

i CORRGRARRY o el B BGARPREE S o Gl Vel mot iy

et her acetate of solid) under flowof N2 in a
500 rnL,{)r_oyln Abb%;ﬁgya,ﬁ)é?i%TPeqU| pped with a refl g, 7

condenser an %%@122 i nl he m xture was heate o)
70 OC. Then, V. 7(r) [free radical initiator,

Dupont product, 2,2'-azobis(2- nethylbutyronitrile)]
(3.6 g, 6 W% of nmononer used) in 6.4g of PQVEA was

added slowly for 15 minutes to the reaction mxture
and st Banawnfiodependsyoniy g thegffectrobartegiak aplsationg e the effect of

B,,PVA was njtored by GP Si .

e gy ar By e P ¥eitonh Bl oS! AR D A erdth

' SR Eel B FRAVVBIPOLiSH bffeots ibRNthe Bldthy@n@graph
%%ﬁ%]@dn%oxi de in nmethanol (10 wt % and 50 % nitgrap
metchaned atwhr haddeectedplethysbgsikhs Mikasurabat; and A xtayrthen be
was refluxed for 3. h and about 25 ni ‘i?f n}gt(%gnol vvaf b

" eqrBbigad By Hsed 4P FTALE AR LI FREFIPN. BRAGTGTOE Rt arRa, bY
tE@Paii Ige sol ution was then cooled to roomtenperature

n 8 "g of Anberlyst 15 resin was added t o it. The

reacti Qn. i St I 1 1) |

| col at Sav Yy palofondfts o8 e gt ciecurRidatdeiy G S 00 om

h ahc{] m@fei §ﬂ&eig1‘¢gl|ljdﬁﬁhg Rehge besaien :ﬁpﬁﬁ@ﬁllatelylrldﬁbmd 1350 nm have
nmet hanol ~and by- product, propyl ene glycol net

b tosts o fophd TG etabg ShO BRSO EAoh OOyt
addi . ] . :
mggeta ﬂ?gfgﬁr\%ﬁ%%%ﬁ%{??%lbi p 'enyi Ir?ea g%trgﬂég{;@&“évagﬁgth side of
[ BRMAnE Ravtdibie alvihbiemd meakarabsahncstof hemegloBirbebngpared to that
0.0527 npl) and et hy| enegl ycol__di cycl opent enyl
ePﬁ@’ﬁWé(ﬁ%E’Faﬂllg?’ée% Yigsg and 4}, Baweveop§yelog sy fhe shorter end of
t - \ A 0 t )
| UAPRIREE pRACRL sl QORI ATALN Riictibn Wtblan BRI R composition
( pPrsaay be seengh FiglS, mieteythe stafrercompenettedf iss0ehafe bash indymalized
under fl ow of in a 500 nm, .round bqgtt.om flas

e b E e e PR RS BB AR By RCA batfe
magﬁgﬂdkﬁnaﬂ@ﬁ @R tBsbrbscé At HproditRbely YAZS A7 (Mherdféretke

radi cal initiator, Dupont ‘product, 2,2'-azobis(2- )
mebsoybdnge pf tissut at apprdxigeidy §185eummvll yrryiite et cheaggs in the
in.6.49 of PGVEA wgs added slowy for 15 mnutes to
tﬁ%laﬁl%eg%qnf?}ﬁraﬂﬂwﬁ%.se Fr%%?i"ﬂ%“’?%??ﬁ% ature was slowy
increased to 8Q0C and stirred for 4 h under N2. The

di sappear ance of BPMA was nonitored by GPC using a W
detector at 254 nm After 32h, residual BPMA was

<0.1% The m xture was cooled to roomtenperature.

Then, 2.0 g of sodium nethoxide in nethanol (10 wt %

and 50 m nmethanol were added to the flask. The

. 5 o ' I Y I ~r— 1




Procedure for Polynerization in Tetrahydrofuran. [ 0094]
Synt hesis Exanple 10 The m xture of nononers

wQ cooslogieescyl et hacryi ate (27.69 g, 0.1646 nol PCT/AS2005/007675
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acet oxystyrene (8.90 g, 0.0649 nol) and

4- cycl ohexyl phenyl nethacryiate (13.41 g, 0.0549 nol)]

and chain transfer ragent 1-dodecanethiol (1.2 g,

0. 0059 nol) were dissolved in THF (73 g, 40% solid) in

a 500 g kﬁﬁﬁ&tﬂaﬁﬁﬂé d'é’sé@ﬁ&xbp 10 BefdaBdpproti@ateny 1108t@h cannot
VAZO- 67 (4.0 Issolved in THF (2 g) was
acbddidy bo aex bechwngsl@ Salmn\@@ detegtosgithebars semmilpgmployed
E‘j-éhcyﬁﬁpé’r Pﬁlélfei ez:rs rgeegﬁ*&?e }%Sdegeec]?c? Qc?fjo JfleEthtﬁe data displayed

nerlza Ion In

TriFighydy efployed IR0 Salyn tAregiide @samb)easme pleotosensitive

m xture of nononers [cycl ghexyl nethacryiate (2 %
omagiel. mhig mosgk-copuearoyPe o Ikrd s dptastorg aregepsiive Wd!s%t ctween

KGR LA TGRSl osiingn sy

mhccofda@ee HWithkhd aubstibents ofitife piséent ifivention, withttbe conventional
VAZO 67 (2.5 f%’r 0.0130 nol dl ssol ved H THF ééa g) .was
alv}’éié@iellgihwﬁé 28 $90m0m an addtiomo Heay Baht s teghts

T
pyvgjggéglgg@é fhat 4 gg@g;ol ed?t%ﬁ%lty"lgﬁ%gtéle uch %5 #ﬁ&ﬁﬂﬁfsl}y‘@%o nm or
Paspregidiagel Bétv@eh 0@ 4aG@hind rani addifmnabdfy@htm{s) smsed. One such

O oSl 8. A2 ol T X 0 TRIOTE B an
Ql?érﬁ%%%téffaﬁgﬁn&ﬁ *ug& eg?lolﬁnéa? g%al'iﬁ%ifﬂch’?r&tector contalmng se)parate Si
ohexy e

4-cyc nyl met hacryi 0. 0549
amell IGEAs Ihyas) shelr asdhesst comrdcrdlaﬁa raetulabdﬁ fogr ej&an@leg ;Erom the

0,0074 nol) were digssolved in THF. (1

Hasestp o L Sy BB prisdRr (€ Bhdah a

| QidstigfiOfor R As(@RteBiog, 0. 0260 nol) dissolved in THF

(2 g) was added to mxture at 550C and was heated to

65C fo d

in the e1€r1% E@% etl C roceo&ﬁ?%?c?r%?ﬁpﬁmﬁ%ﬁfié%?fon

i corvehtianny pulsé oxiaretfyDB3N]allYR helse sxifbederp Iﬁal @@H@eof an all NIR

%;éﬁjertqe; 1? fglé gglagn Ogir,egnetempr 5 i o ttgggrrﬁ l at gtjl Z%&%;rcgc;]‘laate y 940 1040,
dafy fimmlsﬁf ﬁ’lrc%gﬁlgclﬁorﬁ@ltﬁ a sﬁxg@; ﬁl(fﬁ&lls)cﬂete%ﬁﬁl Gl @dlditlon to the
transter agent ecanet hi ol 5 g, 0.00 nol )
wedventtigs ©f ra@itingonlyHeng detactgt;, tlw%m umplemn@tlsn @amdvantages
three neck r undbttomf Th nitiator. VAZO
(#565glg] o35vg18 SR PETELIF PRSI T iy iR iatpnts made
Slh% g}lﬁb &(ﬁ'ﬁ 515(@ AHPhrives ek afl td ¥hthQhe H&ths @évehed by the
ynmer was p ocessed as described in the General
S;hffdnmtt icoloBs oﬂ@m pee tho samml Tieemiearmpath fenigth and penetration depth of

Tet r ahyd f 09 th 14 .Th
oS S0 GO g g
MBbsorptfon ﬁﬂ%%ﬁl@)ﬁb@ﬂﬁleﬁl& HQisSue & thHSvavelehgtihdn conventional

et hyl'enegl ycol dicycl opent enyl ether nethacrylat
]pﬁls@ oxignetry, 05@damio)achigye teshmemesndpty lenglh gfd penetration depth

odecan t hiol
TSRS NGBy b o SO TR e G B Pl pPeena
bﬁéécpt@ tfe' Agtkhed] MEhel sﬁattdrﬁhg@f 1A Hiskué dedeapes apRilPa@s a function
nmol ) dissolved in THF 5 I ss . added to the m xture

apf wwlamﬁ}hﬂ with thetrespli tha @artsﬂn&nmﬁeﬂwﬁ ef g ﬁ%?PHf%XImately
DO LR B e et Bl BB Ltring popecis
[ Q@ﬂ@due 'E&b b@mﬂtiﬁhb&EoKEﬂtWEiEbeé/@a MR Na%lléﬁ@iﬂﬁﬂﬁ(ﬁﬁ Iaﬁptommately
USI NG NEAR | NFRAREDABSORPT], ON B TER
THE0, §90EAnd H@%%Efg R dﬂ%‘f%’*ﬁ %’ O1p, ‘”tl ﬁ@PemeS of
processi ng of signals obtained from a medi cal
di agnosti c apparatus, suchi1a pul se oxi neter, using
near infrared spectroscopy, to renove artifact or
noi se effects fromthe signal representative of a
phyS| ol og| cal parameter of [ nterest. A typ| cal pul se

. o o . o o o o . s




through the tissue can be degraded by both noise and
notion artifact. One source of noise is anbient |ight

wokiosiosToemches the |ight detector. Another soupCEUSL005/007675
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noi se i s electromagnetic coupling from ot her

el ectronic instrunments. Mtion of the patient also

i ntroduces noi se and affects the signal. For exanpl e,

the contact between the detector and the skin, or the

e '55(5/1 £d @Yy IR 0globth ark 8fcHBaf £ 'Iﬁigf@{ygkﬁ( sé%hﬁﬁﬁﬂ t»/El(iies the net
wheh notion’ causés either to nove away fromthe skin.

| 1. adatimbioed effotcef My@@d dieexyg absarption ¢aefficispiohvgdo hemoglobin

o1 BE Bkl SRaut vt f ROEhR D TR B PR B

atsaﬁlfh@loﬁQﬁaﬁfes ﬂ@c&éas‘é'hthé hlghfabs&ptlﬂieb@dffﬁ@l'éﬁm dedxy-hemoglobin at
attached. Motion arti fact can degrade a pul se oxinetry

s iappraKinasely &§Ompoyilbiesalt Hed inpreadipglysitong tusmatgh befdigen the net
t Iagso?ét?or{ 90%?%%6%%?%&8%@“{# { ﬂ§§1rnga?tmg]$r(‘6'66|ahéf aé%rﬂglﬂlitelg 940

t @, STHY det bBsdsticibRficiehts of henfiegpldtsia lat Jippmnmamlyaw(da[d
is watching the instrunent or qther parts of th
pappr@mmatalerd 048 nm, el be yiss clossly matehed dhagy at ap@iom%tely 660 and

xﬁﬁ&@?'ﬂb&%ﬁl fo9tr @Y ﬂh'ﬁ&ﬁgé‘ ot ﬁi@?‘su?él{fgfggﬁfsaﬂﬂt%gvalues.

on arti acts or ~exanpl e at ent

4 714, iscl pses r._conbi ning.thr .
wavel eﬁg’ﬁ?g g@’[ € atVe é&‘qg’% gonlgéasjg?e {11?8{‘903 'aeFﬁféwt signal
WA¥Sdnas ghﬂmuy oft thbsl%édtwnnabhmgttw@ﬁoal PAR S hedoychat of the
conput e t he oxygen saturati on percentage. en the

0)‘358@@111 te he opmratesh Reyoné sprrowiately 998 nny thy sbseiptian coefficient of

en c | r e
SRS} BT LR BB ED ol 2P Bl RERE kil Enecas
I o Blé ssfddesd iA oﬁdﬁa@ﬁdﬁé@gﬁos@fmdtbhlﬁg appathaaiptliss Alflugh about
t he agreenent or |ack thereof bet ween the saturation

Al $eBmyin g carrenthPrabrred avayelengd fpmreniae themetion-priifact signal,
| P&%‘@P\Qﬂ] t GV,

gﬁ{e} tme ‘?a‘% tron arti éa%lfg,‘@ E%fé&%?h%g & %}Fscare? ngths
vbbm&en hp;abxmmpeigrl 0501 s £400 An ahdbetwapp ap}aomrmanedgllﬁeﬁ and 1850
the filtering of pulse oxinetry signals. However,
f M ering nmethods require assunptions about the
properties of the artifact that do not always hold in
pract i d&e embodigeanty ofithe prgpent ipisntior may be Pravoicedrprplaciag the
t C I

'Sgu&g 'gél%gbrp%#ecﬁgecﬁg g{]t%e T1s§&e§gtegﬁée§ r%? %fg@negé\gef}g %qui”)égsportlng the
p lightets 3ind Q’roﬁ’fﬁﬂi&@ﬁsﬂ&mﬂaﬁbeﬁ aptits.r 'Emlﬂiineﬂlnhﬁlahentatlon has the

functi ons when the artifact-rel ated

addvetagesd mgre sifigrend delivery andscollection gmgrs hshty @f@ﬁreas the latter
S ?rflﬁlegltegfr%ﬂ?{x] gﬁ’%'tg% teﬁgwé%ﬁ%ﬁﬁ bﬁ) ané geg? c?sﬁg t(;l‘lh@ léEE EQ&R: solution is
Segatd¢d bythiedhctitlsat sdichiempibying fibértoptip ldgkverl, oihe hght sources and

paranmeter to . reduce the effect of the unknown nojse

s fgigefors criresidgisribamentien asappatadig taensars et conglering that such
a [ t:

2Pl Bl BRRRELE e PRS0 1o s cpeniv
mdevioen on the pl et hysnographi ¢ signal. Assunptions nay

or may not be true, and many assunptions are invalid.

Each ofThtkmblsa@vents fthepgeas ifventicoipensatalglvhatages over
nmption artifact has its own linmtations and dr awbacks.

| known frr?éb@ﬁ@f addressingdhe eespine! motien aifass, aidisgussedbelaw. The
b I

réfg%r TR L B RN RO ER olerith AACHL PLEY mepauring the
Whidtieon sigmyl d;mmﬁamd tvithqrhetb ek dn tissnk apticdl peopefticsand usihg the
undesi red signal portions, such as notion-induced
artifacts, by making potentially invalid assunptions

or by rejecting suspect estténmates of desired signal
val ues, there still remains a need for a determnistic
identification, determ nation and neasurenent of

artifact signal s, to enabl e an accurate measurement of

o - o



wavel engt hs of approxi mately 920, 1050, 1180 and 1300
nmrespectively. Fig. 7 is a graph of an

wez@spsaey/ pl et hysnographic artifact reducti on BET/US2005/007675
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conbi ni ng neasurenents at 2 near infrared wavel engths.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON By mneasuring the
artifact signal, the present invention allows notion
artifact to be separated fromthe pl ethysnographic
simgalirenichbudonigtasdie pletliyamogaaphiephéasmenehisphaderat ottenwn

techni ques. The present invention provides nethods for
nesGkngHst RY HeAsIERS aﬁe&ﬁ%ﬁ\gc%%@éitg? ggbodimentsipd dagaresent

ti. . 0 . . L
A AoARIbG OB ARG EheAbrtiel Hond 1R STEATGFRo binal
wewieh oz ¢Heliimiting @ssuinptonsobihe pkiotkagvatechfiqass. Brelbgaliments of the
pul se oxi neter that be confiqgured to_ impl.enent the
e PN HENeRtiqrhayp gleaﬁgégﬁge {hiadision to Hionk RifegiTiraneton, they
of . . .
oipSf RLfeRso of 1 ol M 810 S Tac BhcHHRRERAL Mepgyre the
dexygerbeatubebodnridg thhmdtioom | i ght source 110 passes
into patient tissue 112, and is scattered and detected
by photasieilebd midetstdod By thessskillddia thoat,athérreguivaRnt or
i ght source and photodetector nmay also contain an .
e ﬁgtéra@nvqmthmﬁ &1 the Bprgeanent ghmosion aifacisignal gxsoeipied with

. e .
S SHERE el opli B brARUIE ok il A DRl TBhEndl
C plethysaio graphi g esurandnis ahdoat otherovadetengths, avayrdidgto the

i nstance, be resi st.or. .Sensoy 10Q .is connected t.o
pﬁpﬁwﬂa&?%%ﬁ%e PRGCIHRUTIRT G B SRYipERdE¥tsout departing from the
MeCdARARGERR Riisth&AhERD efﬁar%siaﬁ‘lgleg%cblﬁf)ﬁi%ﬁ@ﬁ o%ﬁgﬁ&g NIR or an

Al'so connected to the bus are Mnmenory 1
diafipVERywadg8ength combinpti@rmsy beygsadrib makemhy meSdranents. déreover,

ti.m.n f. . Si Is to.l.ight dri [ it 132
iR B BELnhERT bl intsfh sp g Cord Wt g dafhat
andqiibndT¥rhdsRbE bt el t& B LER St Lused Bleinith Scorporate reflectance

mul tiplexed timng for the different Iight sources.
TRigagBOmants made at additonalwavgengihg andthus ingprgvascsufacy farther. Also,

hot odet ectoy. .114.t hr ough lifder 133 and, a, .. .

P R ESHS b et Phichgh S04 B BB L Siped BB pmied 0
t hfcaRAQBET: lichtBd nﬁﬁ@&ﬁﬁidﬂ@hﬂ%éé@b;frbp@itel%ﬂeh% fhe desired
light sources is illumnated, if nultiple |ight

s otavelengths andaseeriatathlicht detesticapsirymay be plagedsacarithe tissue location
15 s 0B 5 s o MR b g v i

| Sronh @i tiséuRrechtibh via dptedl Eibhese Wdattionmith) sensof@Mngdifidnts functioning

for |ater downl oading to RAM 126 as (QSM 142 fills up.
| in @ heckeseptieringes e reflqetiprmeds tayaalia aptice)| recaswenyents of reflectances,

0 Lifi fi - _
Car 31 s PR AP BT bl & fose horkfiE T P Akcateing ora

r mﬁﬁmiedoré Brde thag rbﬁ hh?l_ to ﬁthd{e thake hiegsugmhs{ éﬂ"gz@é eqAlslents and
corresponding to the |ight received by, photodetector

1 flt,emﬁﬁmscﬁé@%‘@% 8bvigushgnges ang raedifeqtion éredszgﬁgé?f{ to be included
S . " J . r « . .

; SRR e M KR R BLGE AL N imglh) AR T Relle oo i
dentendadrte de ilhostratieg dotihstdintiting fofrthescapp béthetifeention which is set
mgyelen%%?s of, Ii%Et used. These are stored in a ROM

14¢rth jrthg tellowing ¢RIMH gt h system the particul ar set of
coefficients chosen for any pair of wavel ength spectra

Is determ ned by the value indicated by encoder 116
corresponding to a particular light source in a

particul ar sensor 100. In one enbodinent, nultiple

resi stor values may be assigned to select different

sets of coefficients. In another enbodi nent, the sane
resistors are used to seleds from anong the

coefficients appropriate for an infrared source paired

with either a near red source or far red source. The

sel ecti on between whether the near red or far red set

o o o o o oy




While not being limted to any particular theory, the
present inventors note that a reason for the weaker

w@b@slog®pogr aphi ¢ effect of water (at wavel engP@IEFURBO® 007675
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approxi mately 900 and bel ow approxi mately 1300 nm
conpared to henoglobin lies in the fact that

henogl obin is largely confined to the bl ood vessels,
whereas water is present at high concentrations both

I nwier ¥ opdivaesseld:s and in the surrounding tissue. As
a result, the pulse-induced expansion of arterial

vessel g thr %%btlg? %. HRufieda ﬁﬁ%l&@lcélgya?aﬂl&&akbrﬁﬁﬁsm%

i ncrease in heno n concentration ut only a smal
net ch e
The i ptniR bR RERR Blcud Rt Bliba) trahitted

wakengle @n@mt;foaﬂimm d fivst wawsslength, Beid dharxignal inchididy a signal
absorption by water_ is expected to approach zero. The
emaeﬂnm%p@xdlnquItb M}@Htreluaw@wﬁméﬁn & sizgakpartien corresponding
fi r

at}@gﬁr %gerfaiqgﬁllsét g\tfgt vgirwrg t gl Fg%}s’gaﬁletkﬁgﬁg\h&@ 13 a dominant
plaetd'ry&nfgaﬂmbmagnm@emnﬂltme t¥ssué portiohj on- r el at ed

events than arterial pulsation, conpared with spectral

regi ongbiging alvessdl aﬂdérﬁved fronii eReEtréhsGekie fen@igSJ| transmitted
water is a weak absor The weak magni tude of  the

p |ﬂ@pngls n@gmm@m@n att@gqe@mi wavelangln galdéﬁ@ndéml peluding a SIgnal
|
eSSl o LSRR B4 1 B nryosopesponding

S |V(llﬂ13érterﬁl/pﬁﬁ§ﬁ&1ﬂ dviegits| Whereiptat €4ill spdodtd s RRAEHEnRIglcbin is a
wavel ength where water is the dom nant absorber, the

c qmgeant abgarber of elssirpmagnetic speney ik thedissecportion andt h
motion or pressure can be neasured, with little
i nt er f eombiwing saithiirstsignaband sgldwsgcmct sghalito penesaie psambined

PI et h’?fsam?ffﬁl&h Rfi&ﬁ%ﬁlﬁéﬁ‘g dcn é‘%f%é@%? \Zlﬂg 8L}§§nal portion

mébi'r oﬁﬂﬁgiﬁﬂy\ﬂlotwn&lgzed éveﬂtsﬂthab@ QfrhfecBan! that fre¥ént in said first
scaled tine {i.e., tinme per point is 43 ns). At

apgmekenaidsopondggndh where henpgl obi n absorption is
strong and water absorption is weak, the
pI et hy faogr &fite mcthoéoﬁdamegwharelmaimrd fatst Wavdengtb mater is a

'E‘ﬂ]{l%rr %k%oql %&?J\?%qggp@%% %Ieggliag]tgéﬁegglieéﬁohgﬁ% Olpl 11:; ﬁle%lssue portion.
appr oxi nat e n ere water 1 s e eo i nan
agg or bér, t FeegnetBed gf clgin é&thematoqa}ﬁt ’ ‘é{ﬁ‘ée %emoglobm

e S

neasur

dom na%l;j abs’@}ebrggt%& ? ﬁd%l%g 8‘{1 %‘ﬁ%@‘r‘%%“éﬁ%ﬁ& gs %the ganee
blvesgbehSip de@telyagw%bqssohﬂle noti on-rel ated si gnal

can be selectively renoved. Fig. 7 shows the

pl et hysyrogr apf Béthad BPH&Eh PWhefEE@%i& ﬁgst &tavelength is in the range
approximately 920 nm and the result of subtracting a
pdetwasn @prmamlydmmgﬂ%Mrm asured at
approximately 1180 nm fromthat neasured at 920 nm In
particu.ar, ’Fﬁegnetﬁoébfw]mm hevheteit baid filosy vegyhlengthds iuthe mange
ear measur ed . at m the result of subtracting
a&ﬁ%@ﬁﬁ?@’(yﬂ@@g’ ¢ @?g?% ¥Ry smogr aph measured at
approxi mately 1180 nm fromthat _nmeasured
appr oxi’mat el Jhegpethpdpf otpian &udierein spd @Stmé@ﬁg@llﬁé@@lﬂmately
thiigsWayel ength, the absorbance of water is
approxi mat el y 60% hi gher than that of oxy-henpgl obin.
For different wavel ength conbi nati ons, other
multipliers are used based on the ratios of the
absorbance of water as conpared to that of
oxy- henogl obi n or based onienpirical determ nation(s)

By applying the sane analysis to a diverse pool of
36 patients neasured in a hospital setting, an average
Si gnal to n0| se |ncrease of ‘a factor of 2 of the

o, ~ A~ Y T




By neasuring the AC-DC ratio at a third wavel ength,
| , chosen so that the absorption due to henoglobin is

WoR@E/0RPS t he absorption due to water is stronpCT/UR®05/007675
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effect of the notion-induced scattering change are

renoved fromthe AC DC neasurenent at |2 by

subtracting the scal ed AC-DC neasurenent at | . The
resulting notion-corrected pl ethysnography P, can be
expresged asphWhahéd oMiaAnd £AReeR s §8tohl §/a0EiEREh Is Pfthe range
arterial pulsation (equation 2) and notion artifact

( beforeeen @pprdkinaatelyH@biand 980 nmguati on 5 i s expanded as

fol |l ows: When wat er absorption dom nates the absorption

of |iglet by Thessetkodof qlatanblw&]bmimmt@combimgenmpaisd:&npplymg a

Db e ta Saip S sieal 1P scalS Hiss biantl g b Eadag the scaed
?lmlsiénlaeﬁ ﬁa%a#-:s%‘éﬁd s%haY depends only on the effect

arterla pul sat1 on at , the effect of the notion

artif agh, hasr il FOES gﬁﬂl 9 M{el%ﬁ%%% Pfkea[ fulBfon of the ratio

pl et hysnogr aph neasure to renove

t bEthmibls@tptteﬁ beelestrdmapmetihengie trhtjns mmgreqqanlntwrebgshmndglabin at
The corrected ﬁlethyi g aPhs nmeasured at |i and
fecqid

ZSﬁﬁﬁrﬁweEFé‘g@btﬁﬁ avgleBghi mat e oxygen
saturation, as described, for exanple y equatl on 3.
Sever all lnav éThenaethed ofelaimel Whersén ssid nhysiolagialparamgten i a pulse
90q and 1300 nm and nore specifically in the range
feen apprOX| mately 1150 and 1350 nm have been
tested i.ve reduci ng notion-artifact
from pll gt hy %{@Hi fgfé%tght hﬁf C%IBB]?%% ‘mately 910 nm
Wavel engt hs at the lon wavel ength side, of this
range RR{ANPGA ﬂaeﬂ/%ataégsmﬁd fRmmekictramagnelierfogrgyyiransmitted

h

%}Bgélg? tt&&%%mw attfﬁrd %el&f Sthg? ‘%{ g@ﬁfg?{n&asﬁ gnal
e !pdrtmfn domeSpdndngavﬂﬂamtlbin-eelatréd ammig endd sigaa poetibn corresponding
var.i ation Wlth changi ng tissue sition can .be
s &vith arierig] pulsafion gy s Cifhdf id ﬁs"% skt horpgahig s a
h t
A iy i
appr oxi r .
N pmp Theg&%ﬁhx qg ﬁg gl gl aﬁ@g‘i@ft d @%ﬂéﬂé lggﬁ'érg Y sbE&M combined
apihexdomgirising dRthysmogiaph, sdii s¢cd>nd ddnsbined digiedh hagiag aisignal
the relative concent ration of t hese prijnci pal
c PRPIRGIrssanding withmetippraglaic sverds Bef tSogﬁla@P I fhapg gt present in

beyantap %ta%tmiﬁtmst%gp. nm cannot readily be

accorrpf' fed the icon (Si) detectors that are
F
exampl &5 ¢ naggeant Do GRBEI £ b s POl oot

di spl ayed Ln Fi np ium m, .

b sen Gempiies sy c%tgbtlﬁi S%&Vegm 4PRC RRmbifieY sienptfg form a
ﬁbﬁ%qggnaﬂdype of InGaAs detectors are sensitive to

| i ght between approximately 800 and 1700 nm

et of O fimatifl, fh AR SAHLATBH S0 B8ENEH coAgRpdance

resent =i nvent| on,

i 11 08 1o AR TR TIGHT TN o T —

wavel engt hs _t hat .are sorbe str wat er .(such
as apprBAFErARARngs iy Fﬁsaﬁmgﬁ V&a% S%ﬁ%?%e‘% energy
ngﬁ fii dbug Qtl@éi'l@'pbi‘tﬁﬂladt adRb1864vRdndih, k&id lfﬁﬁ@tgrﬂ‘ﬁtcludmg a

ene e [oys two detectors, one
| rs@:Abporpbmcedesamtl;ngwnhummmnmlamd ewen‘eStand@ 81gna1 portlon
arrangenent uses a collinear ("sandw ch") detector
contai ning separate Si and InGaAs | ayers, such as
those commercially available, for exanple, fromthe
Hamamat su corporation. Altdfnately, a gernmani um
detector (CGe) is used as a substitute for the I nGAs
detector. In addition, an alternative to the
above descrlbed augnentatlon to conventlonal pulse

. o o . o o o Y

U—




advantage of nore efficient delivery and collection of
the light, whereas the latter inplenentation has the

wa@odowansAges of being | ess costly. The | ess cosPCTUS2005/007675
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solution is enabled by the fact that when enpl oyi ng

fiber optic delivery, the |light sources and detectors

can reside in the nonitor as opposed to the sensor,

and considering that such conponents may be nore
expangiondingtveith arkarial plleatjont dviestsywhéreines whitd first wavebedhigth water is
exp nsiveaﬂev'ce. Th§ enbodi nents ,of the present

i g apsererOf plachpraensliciengiey 1B the USHORRIteB: hods

of addressing the results of notion artifacts, as .

di scusJBemp &rphiaining asped;signal detdfedifim plegizemagnetic energy

| ol 28 o, AR T RRIh ARSI R B FRE3H Bigna

opdledihg pisizpel portion esrcbspondigg ihrestioh-R el eviefits and a signal
conpensat e pl ef hysnogr aphi c. neasurenents made at ot her

WREET@fgriespondingweidla rteriad phlsation evenise wheregiaiisaidisseond
PRt _ ! . . _
CSRRPITEN SRl CRE DAL BN By i e

sitignelporfi¢rthand the |imting assunptions of the prior

known techni ques. Enbodi nents of the present invention
have t hgcans f@rRbabmihNaid ififst aggdal drdsaidseb SN gAal td Gerdele a
motion, they provide a nethod of renoving the notion )
acPmbyied signal commnrisiig fplethysmagph.saidrombiyegesignal having a signal
S (o ' : [ | tood b .

¢ R ooty oD r8fed 9t o RERHAEFHHaR 08 pront in
aktidrfirsttsignal ordaitbsteofidsighdle nmeasurenent of notion

artifact signal associated with changes in tissue

opti cali5pr ok tappfratusd 8flcldivh 19 wWiRLINEAS WBAR R obRining a first
conpensat e pl et hysnogr aphi ¢ nmeasurenents nade at ot%er
welgaslgegimise: according to the embodi nents of the

present invention can be envisioned w thout departing

f r om t highegsission epticsiranfigired tsdires elebizomagnetiE@nergy at said tissue
eTanaég, g conbi nation of visible and NIR or an al
NIAHALEEngt h conbi nati on may be used to make the
measurenents. Moregver, individuals skilled in the art
of neatightficiestion opiescaondgeisgyaenseiye redigipn femspigitissue location.
additional terns can be added to the al gorithns used
her ei nl6o i dbeepraraiteof daine td aberimssad lightrannissiomrapkicsate
addit i onal el e hs and.thus inprove. accur

it PR Y P B ic e RSB i mper berveen
Obeoxintigdly O600asd 1880 Ml Ng and not limted to

i ncandescent |ight and narrowband |ight sources

appr opiy at eyt UneRathOof N8infl 85 m@&iﬂﬁv@ggﬂ%w&i ﬁgics are
associ ated |ight detection optics nmay place ar

t benfigussite debivertalestrooagnetic dnergyces iatwayeledgthi inheraage between
renote unit; d jch deliver light to and receive
|?%m?xwv%ﬂ¥ﬁiéﬁ%9@ﬂ39 H%cation via optical fibers.
Additiigallﬁ sensor arrangements functioning.in a,
back- sé&t t el P goRsratys olqlpat 1 wherslhwid Behberussion priigs are
rRHREIRD il RO e A dvoifefl'H He range between
f appraxidrasady i 1 ¥ amigl 250 nan.t r ansni ssi on nbde may be used
to make these neasurenents. These equival ents and

al t er n@9.i veThahsmgatid sfclgibyi dwheehvh@ebgiRehission optics are
nodi fications are intended to be included within'the
sespiguesd to eliyir elestromeaeaticrangisy shappieginaisly 1185 am.
foregoing disclosure is intended to be illustrative,
but not limting, of the scope of the invention which
is set forth in the follow ng clainms. WHAT I S CLAI MED
IS 1. A nethod of neasuring a physiologica

paraneter, conprising: obtaBning a first signa

derived from el ectromagnetic energy transmtted
through a tissue portion at a first wavel ength, said
first signal including a signal portion corresponding

e I




conbining said first signal and said third signal to
generate a second conbi ned signal conprising a

wW@b@slog®pogr aph, said second conbi ned signal heeT/N§2085/007675
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signal portion corresponding with notion-rel ated

events that is smaller than that present in said first
signal or said third signal. 13. The nethod of claim

12 further conprising: conbining said conbi ned signa

with sajod semrnrgpaanisioneritilgierdin sdidmiBads for combining

conmbi nati on; and estimting an oxygen saturation val ue
USPHIGTISeH THeANS AeN aPRbIR 2 muMIples toygasd fiest signaldp obtadn & sealeq first

a . | . A H H . . r

o Kbl e ftnghRE QR SRR 60 oRERTSSREY 1
energy jtransmg tted fhraugh ti,ssue rtion.at a.fi.rst

wavel el n, Mseaoppigor iR WIREIG s gresRE fogfbming

P @binpHBesCOprb E&RiAR dietide Wb pui®t oQdmbiherdaRIifiRY SighSl 2AdQafd second
signal portioncorresponding with arterial pulsation
evignekto gehenatsi aambined signal cempriging b oteihysmoeraph, pajd gombined

dom nant . absorber qf el e netLl ¢ ener [ e .

¢ PEn T B nolion S BESBRR Finh oo R Mg Byl et
demaleckhhn At fleSit iPSHQ At kigngNR e skécdsdigrial.ed |
through a tissue portion at a second wavel ength, said
second y91 OnathelBArs B9 oRird 14Tk AbapABNEO! T espondi ng
with notion-related events and a signal portion

corres ' e ' I i j

o sa; 00 B ot lngh B G NeiRld Rl HERhap R dlfly
alanshitted diroegles tissoeporiiin at achied gyvélengtheaid thirdgignal including a
portion; .and nmeans_for conbining said first sigpal .and

s Sl RAT BRI CYTFRANIRG W wéqt&neregi_t%%nﬁéad &istal portion

C o . B 3 .

oo oL Sl &R s AloRR VoS A B bt thid WBRlengn
mhtmoploba iateldmenaar ibsorhatof ek cisomhgrestic tthengy it ete tissue portion;
pregent in said first signal or said second signal.

1819 The apparatus of claim 14 wherein said neans for
obtaining a first signal conprise: |jght em ssion

|
opt i cs 1eERs foGPmlinies said Bett signaland sadghisd signal e ggyerate a second

S " - . .

c B3 iR SRRl Blke By BelenSEACREAN QRIS sigual having o
| eipatl montiorl Eorrebpendippevith tustionfretaketl avedts thdtéy emalles alhah that
light em ssion optics are.configured to deliver

e PESPRIGABY AT SN 9@3%1%&?“@ S@¢kl ength in the range

bet ween approxi mately 900 and 1850 nm 17. The

appar a2ds ofl'belapparates ofplere 2A firghey comprsingni ssi on

optics are configured to deliver electronagnetic

ener gy neansforgombangg $nid combiaed sigge gt seed second combined signal
a oxi matel.y 1100 and 1400 nm 18. The apparatus of
cﬁgﬁﬂvﬁ%gﬁﬁgﬁgFW°?%?d | i ght enission optics are
configured to deliver electronmagnetic energy at a_ . .
maveleﬁ&?ﬁsﬁﬁeﬂﬁ@”ﬁ&ﬁ@é“ﬁ&ﬂMﬁWﬂ@ﬁ%V@%FHﬂpéﬁydfﬁg@nﬁﬁen
1250 nm 19. The apparatus of claim 15 wherein said )

| i ght @fi ssilba apparkiys obeleing dhMhgrainepid phyfaologienl parameter is a
eIePtrqnagnetic energy at approxi mately 1185 nm 20.
Tﬁgsgﬁﬁgratus of claim 14 wherein said neans for
conbi ni ng conprises neans for applying a nultiplier to
said first signal to obtain a scaled first signal and
subtracting the scaled first signal fromsaid second
signal. 21. The apparatus of claim 14 wherein said

means for conbining conprises a processing device
configured to conbine said first signal and said

second signal to generate a conbi ned signal conprising

a pl et hysnograph, said conbined signal having a signa
portion corresponding wwth notion-rel ated events that

is smaller than that presen? in said first signal or

said second signal. 22. The apparatus of claim 14

further conprising: nmeans for obtaining a third signa
derived from el ectromagnetic energy transmtted

o, o, N 1




