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surface of deposition, as it is produced. Instead of a stack of two alternating homogenous films, as in known
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which comprises a "multiple-notch rugate filter”. The process conditions for the proper blend can be
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o
be easily measured by standg d and convefyjpige neans since Interference
M ni M ang (gg3ijR=0fa= gt §velnh g e uave | rtr t of opti cal
t hi ckness reI atlve to a reffmacted or trgnsmMited no rlng wav I ngt h, as
depigted in FIG 3a (dotted line 200) for reflectance {0 for t he
maxima and minima are referred to In the art as the "turning 30 value
et hod.wheb! G 4a shows a flow di agram of the process phase-control
al gori t hm=of t ReradtiveMm@sliof bptivdt Waletdd. An ideal profile of refractive index
versus |ayer thickness |Is predeternmned as a target profile. This ideal
profile has a multiple-sinusoidal pagtern for nultiple-notch filters. The
profile also has predeterm ned valueS of optical thickness which can be
determ ned for successive points in tinme corresponding to points on the
ideal target 35 proflle Based'on known process paraneters, target process



40 .of each reactant, total gas flowrate, pressure, tenperature of,
reactants, terrperature of substrate, and rate of deposition. (The term
"reactant” as used herein is |Lntended to I ncl ude materials which Interact
physically, as well as materi &9 41828hBlnteract chemically.) Additional

rel evant variables for a photochem cal process may include the intensity of

_ radi at |-on and d gn%g)g hﬂlHtﬁ\ ngg%gcg(ﬁnd t he substrate. The
: it

are then shifted, if

process. ¢o
necessgry fory i " (ﬁ" 2PfiON, during 45 deposition with continual
and/ or ycont | odigr &&' f‘g si nusoi dal phase adjustnents (controlled by the

al gori hhm 1 @b dak-Watroligh iﬁm"{w@mt process conditions and the optical
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I s believed tcompunsated) foradyl¢pws. The profile guided by the al gorithmcan be
represonéed i sindmoidgt phase adjystevbntocontinudly upBatedhibroeghnalgorithm (FIGSE Amend 40 td ndex of

opioi cal mmat eliriserd Bragg refisioatAl6 251 Bl n = average index of refraction
over ore period in filmthickness space (z) m= total nunber of rugate
transm ttance notches z = design position of layer or filmi=
conponent I nteger 5 [err] = [efr] peakotoytrough index nodul ation
[err]= [err]. notch wavel en %nﬂe‘feﬁ%zf at can have (unknown)

| otfal i zed random and/or systematiC errors, which are conpensated for by
[err] [err] = err] sinusoidal phase adjustnent, continually updated

t hrough al go m (FILGS. 4a and 4b) to 10 I nsure Bragg

refl ect® dn atp,,, '@{ ° re [err]= probe nonitoring wavel ength g =
[elur] Q)‘I’L(lnteger ;2,730 ..) [err] z when [err] OT signal overdue 25
[err] (value of z) when [err] OTI signal received Each [err] is

one conponent of the nultiple-si nusoi daI phase-angl e adjustnent. The term

"mul tiple- 30 sinusoidal h i #ﬁé’m ed herein to nmean
the nultiple [err] requi ed t mbe onmahded” s rru?‘(aneoiéjsly at each

al gorithm c decision poiftyfocg quepgpl i) NGy E R | lgporder to follow
accurately the ideal targey gq,{ I+fceivedeneral, the refractive index can

be rel ated to a one-paraneter function (e.g., st oi chi ometric materi al
fraction "y") of the material system and this one paraneter. can be
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condi dohfi Sonditiéis @ t ot al of s pertinent parameters, for achieving a useful
material mxture, [err] of two conponents, U and there the m xture has a

ref r ag =i We, PREP,..P)  Equation (5)
44 where P; is the j™ parameter in process conditions with a total of s pertinent parameters,
for achieving a useful material mixture, UyV,-, (0Sys1) of two components, U and V where the mixture has
a refractive index,

n =n(y) Equation (6)

50
then the mixture is a function of the calibrated process parameters,
y = y(P1,P2,Ps,..P)...Ps)  Equation (7)

66 If y monotonically varies over a useful range of each P, and n(y) varies over this range of y, then the

process conditions can be controlied as a function of time, t, and sinusoidal phases, ¢,

¥ = ¥(td) = Y[P1(t:é).P2(ti¢)s... ...PLt#N.-.Polti®))]  Equation (8)



n = n(y) . Equation (6) 50 then the mxture Is a function of the calibrated

process paraneters, y[err] Equation (7) 55 If y nonotonically
vari es over a useful range of each [err]_and n(y) varies over this range of
'y, then the process conditions EP.54 Btrolled as a function of tine, t,

and sinusoi dal phases, [err] [err] Equation (8) 8 EP 0 416 251 Bl in
order to control the refractive index profile. This follows because [err]

+ (ONOt 0l ol o AN B ol Bemen (OO0 ONI 1 er ] Equat | on

(10) n = n(er I gn rom Equation 4 above) z = z(t), (target

thlcknpsspgg Wﬂl@lﬂvlﬂnnﬁ)ﬁm' Mghuatiot@pat i on (11) Hence, [err] Equat i on

(12), 16 an erefore’[err|is true above in Equation 8, and the process can
be cony z04hye gmehdtodc In) RjisRshaQf tEqiRionMOf € that z = z(t) depends on a

previ ously calibrated deposition rate or a deposition rate behavior as a
functi pr K¢ J (pofile Besign ifrbmtEQeatierc4 atmbe)t hi ckness can be determ ned by an

I ndepesncedi), (fargbtacknass astunctonr (e.g., a - 20 calibrated quartz-crystal

noniré ooftime] heBquatve (Mar i abl e can more useful | y be this independently
measured thickness, z. The only restriction on the [err] Is placed by the
maxi mum &lepdel t ude of i ndex nodul ation, [err] available to the process, or
26 [err] ' Equatlon (13) [err] 30 Therefore, If
gener i B pPHJeE®dB TPi#dNs EREIB(Dor " bl i nd" process control of a desired
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Equat i O %Eﬂvrestﬁc‘ﬁork&?% &5 biado ] th i A b ok A, B, (1T

Equat i gr wﬂggm&@mtom c behavior inplies that Equation 10 Is y = y(n)
[err] Equation (10A) 0.54 46 By pr operly

varysng the process prggursors, such as silane (err) and nitrous oxide
(err), it is pg Apptrol the fraction, ypghREiSXaRRR§. by only
varying the [er?ﬁﬂg{)wiflerr{] whi | e keepi ng constgﬁt t he g’?hgr phot o- CVD
process conditions (such as chanber pressure (133 - 266 Pa) [1 to 2 Torr],
substrate tenperature [50 to [err], and err] ro 50 to 100 standard
cubise cerithentotee ifsgeperic prdcats: eonditonEioyipt f°flfb"|‘d§ I%’t@“&éHmwh

desi r edesianzublechie. pracessLrpis then %Q!B?Pe"é’“ qb plgort t P can bEGEPéf?‘f Bn (78
wher e p@!\arqeaaﬁim!fwvmoatm'&ﬁhem %&?ﬁ he £h,8s
chanber g‘écﬂ'?e‘t" "- E""’SS“’ |“ Ph 5/'““\'1‘?'? Roteh oA, heRORR 8‘2‘? crPPed in
U.S. P&?R—?HP"" )'56’7“ fl owi ng about 65 SCCM of N20 at a
DS ot et 8 Mo R e » G5 by 965/ SOOM and [er r]

n = nly) = 1.48 + 0.54y, (0sy<1) Equation (6A)

40 Monotonic behavior implies that Equation 10 is

y = y(n) = D=—lA48 Equation (10A)

46
By properly varying the process precursors, such as silane (SiH:) and nitrous oxide (N20), it is possible
to control the fraction, y. For example, by only varying the SiHs fiow, Fs, while keeping constant the other
photo-CVD process conditions (such as chamber pressure (133 - 266 Pa) [1 to 2 Torr], substrate
temperature [50 to 200 *C}], and N2O flow [50 to 100 standard cubic centimeters per minute (SCCM)], it is

50 possible to achieve the desired fraction. Equation 7 becomes (P = F,):

y = y(Fs) = CoFg - Ci, [C1/CoSFgS(1+C1)/Co]  Equation (7A)
where Co and C: are calibration constants determined by parameters such as chamber geomstry, etc.

55 Typically, with the chamber design described in U.S. Patent No. 4,371,587, while flowing about 65 SCCM of
NzO at a substrate temperature of about 100 *C, Co = 0.065/SCCM, and C, = 0.065.



. EP.0 416 261 Bl Because Equation 7 is nonotonic in [err], Equation 9
therefore becones: Y + C1 5 [err]

Equation (9A) Then Equation 12 for the al gorithm c process commands for
.achieving the profile design Fﬁoé}ﬁﬁsr 4 10 becones: [err] [err] 15
[err] Equation (11A) where n[err] is from Equation 4 and where R(t) is
Lhe Pr UL alis!on, ) ¢ Bt R0 Hablnilo lereHeadbe: | NdePENdent Ly measur ed
with a quartz crys assunm ng an average density. Finally,
Equation 8 for the process as a function of tinme becones: [err] Equation
(8A) 30 The phot ochem cal \yaprorcfeposition process described above was
pr gsent ed ?\el(y)as g (Nampl e —SA-+ ar cal cul at i Bgpsatbyn begapde for ot her
processes f depositing the opti@al nediumin accordance with the present
i nvention taking into account any specific features of the particul ar
deposition process. Turning nowto FIG 4a, the process of the present

i nvent i Teni Equatib@ N2 @ tha taighrithmid groceBls eorsraqnds fot achieviag the ipefile designain Eawationut i s

al hovtmdortes: st art onto the substrate according to a continuous real tine
control with Initial 35 phase adjustnents to the process set to zero
(process conditions status Initially_on schedul e wth no error) The

proce tions are henn Ei‘Héc’i‘iﬂrGuéh EquaFilon (4 ve in box 46
(film ?mo&es‘gi’g SES e LhqtiTy TS hgt?made s ¥t g whet at e Uit
pr¥cess conditions of deposition Of fe medi um o the substrate is ahead
of the expected optical thickness signal (OT) in box 48. Since the process
conditions are initially on schedule at the start 44, flowin the algorithm

progresses at | east i |t|aIIy to box 52 and then back to 46 40 since no OT
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process a:}spraoen tﬁg%tb saeaemsmsef foma&fofe&wkscmsapbeukwﬁﬁ@s&dlter of
t hi's i nveldjer Raving 8& lded Girget!Srofé] t he present process are well within the
foregoi ng disclosure. Thus alternative enbodi nents of both the process and

product of this invention are mtggjed to be incorporated within the
appended clainms. 48 Cdains 1. A hod for formng a nultiple-notch rugate
filter conprising a substrate having fornmed thereon a | ayer of an opti cal
material having a refractive index that varies according to a continuous



...mned pattern-as a function of the thickness of said layer, conprising-the

steps of: 50 a) providing said substrate; b) provigi
whi ch interact physically or chemcally to form said opt} 'm Dﬂmﬂﬂla
“layer on said substrate; c) pr &% Bl deal target pr " ve

| ndex versus thickness of said Iayer said profile having a nmultiple-notch

ES{TQELL? rrr“gr ”E%%‘% p;? °‘*§;i“§fd%f%%ﬁﬂhfgaﬁ£f'fﬁpf’f’car
ti afs

thi C.k”ess ifcFemts el MickHebs irSaid lapst@s sai d
profile; ng&mn {solf&ﬁﬁ.'ﬂ-ﬁckﬁbs; unction of tinme for
sai ¢ reaCt vibloth¥Ssald Qr &ftﬁhk%@ésQalb@ﬁW'dﬂ%%ﬁbderhﬂﬁahm3 lala to

_prpf! ! €, 1 4aid Elera:eéjs]c@ at produce said ideal target profile; * C L M S * g
Initiatingy %adeg of? trie Féktits &ﬁﬁd&ﬁmmg tHeGnultiple ¥inGsoldalhiselanylé AdustinedBpemirdd g
profile; f),e fade Q11N dogoshing blofiel GLIGfra2 el Indek verusitiiicknese of id ieyat it ordayerfolias
deposi t ed bsufafelyVisite idesl tarpéti profile, Sahgisil saidgdetetmining ompnisgs faplyings the cfollswing c all

si gn@l theeguatmtir ed i ncrenents of optical thickness of said | ayer as
deposited and continuously nonitoring said increments of optical thickness;

5 h) detem ning whether said optical thigkness value is asured at
the predetermned time relative tg said target pﬂfm*condrtro s that
produce said id ety ,pf|lae ase the resuljts of . h},

det ¥ m ni ng the%?f'uﬁt 95e si husoig n %H& angl agj ust ment s’r ired to be

made to the deposrtlng profile of refractlve | NdeXx "gersus thigkness of said

| ayer in order to follow accurately said ideal target profil wherein said

determ ni ng corrpri ses applying the follow ng 10 equation: [err] 15
[erral [err% where n = refractive index of optical material n
aver Inde Afbdueli i one period in filmthickness space
(z) me gtal &E%B.?mkr e pRddliRMmSniEkabes dBeze f2) = desi gn
position of layer |,,umb,,°,mg ath transmittanceGiotéhganent i nteger [err]= [err]
peak-to-trough | ndggsigapesiion ot yer[ € r] [err] notch wavelength [err]
th s nusoi daj = phasgonigegéntin@gérust ment , conti nual | y updated by algorithmto
i nsure Br aggAﬁ,e‘IeMpeemtoa:budheMe}mwlaﬂon * o= paraneters that can

have | ocal exrors, "wivtehlwaaleagthonpensat ed for by [err] j) altering said
process condet* ons i*osireisoidal pnasd angleradjustaient scantinuali juprdatedbn eigorithim todnsgre Fraggal|
profile; k) repeat refiectiongps "f" through "j" the nunber of tines required to
formesai d nut £i pl eparemetérs ﬂggaogavpnchl@rrorsa@lcn areTampensaterier Ryféicl ai m 1

wher ei n:  a)) aleringl seikbprosas cantilionk Aees Sme lef piievide gaid pdiystmate 19 gaid gctuel profle: o ¢ Ler sai d
predet er ni fbtepeatingsstensd HhroughyTithe apmker qftmes reqyired o jormy seldsayltipjerngtch rug

cont i nuous fil®¥r i zont al segment adj ustment to said depositing profile. 40 3
The rret hod of cl ar m 1 V\/nerer n: a) sar d optrcal t hi ckness vaI ue in step "h"

s Badur B8 Eﬂ@ gentsm step
Wi negss Vi m d
Tlhe ﬁgmg bf”i mv%yrgé ﬁ}.&% qﬁ’ﬁ hgﬁ‘?ﬁ th| c ess V‘Q‘Fue in

step "h" Is il aeat sai d predeterm ned trrre and b) said adJ ustnments
are geno. e m,pqq,hg,g,ncl aim1l wherein steps "c" through "k" are under
CO”PUt 3 CC&Laﬁ caPhickrass vhit8 indtdp A€ is Keasikedti bdlore $4kdRredbtBrmiriatl Gme; il C al
noni toring wh&idﬁﬂuneﬁu inCSRSpON™ cominail d WoRticl Bggniant sufistmnt to SEiddépositing grofleght beam
at said |ayer as deposited so that said |ight beamls reflected off or
t r ansmial t B method of claim 1 wherein:
45 a) said optical thickness value in step "h" is measured at said predetermined time; and
b) said adjustments are zero.

5. The method of claim 1 wherein steps "c” through "k" are under computer control.

s0 6. The method of claim 1 wherein said optical monitoring of step "f" comprises directing an optical
monitoring light beam at said layer as deposited so that said light beam Is reflected off or transmitted
through said layer at normal or near normal incidence into an optical detector means, wherein said
detector means generates said optical signal which is a function of said light beam directed into said
detector.
55
7. The method of claim 1 wherein said reactants interact chemically upon radiation inducement.

8. The method of claim 7 wherein said reactants comprise silane and nitrous oxide.
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t hrough said [layer at normal or near normal |ncidence Into an optical

det ector neans, wherein said detector neans generates d 0 tlcal si gnal

which is a function of said Ii ht beamdirected Into s@j IJHMV

The nethod of claim 1 wherei nfEERi46R8LBYant s interact

radi ati on i nducenent. 8 The nethod of claim7 wherein sai d reac ants
corrprlJ.fsfe Si | e and nitrous oxide. 13 EP O 416 251 Bl

' Pat ent anspf Uche 1. Ein Verfahren zurn Ausbil den sines

ger i plpe L%nmrzﬁg@sdﬁ%b&do%%&mﬁ%hﬁcﬁlmr&k ol BuBdtlat urivadtGldihesaUf  Si Ch
si.ne Q3 GRdnh Sptiaian WinteRal sdbgeBildSORMieist Afas Siibr/\Biettiungsihdex onen
Brgc hunﬂa‘i' gemiB eines! RontinuibRichehi vorherBigstiinfAter | MURterskay $ine Fiinktioh dért Tilcke der

vor her bgg,ﬁd,mﬁg&pwugfﬁqresscmus uffaBe Funktion der Dicke der Schicht Andert,
wel ches di g,mmm substrbs;: a) Bereltsteilen des Substrates; b)

Berei t st eﬂ)laammalan ReraRéakidnispanietn) @eiche physilaliseh [ougrs:hmsdhsmhhsawencmmm
wechsoi wi dplisthe Maténell ais elngSchivhtenf ddat Substest zueblidersi ne Schi cht auf dem Substr at
Zuobi | denc) Béitstellen eines)ideBlen T@ipefiles dasrBreshungsindexdescileFuniztion derr Ricke |dersSchicht,

Br echungswabeicdae Srofil ein Eusarkmengssetziss Mohddch-Kerbmuster iauiwpist, dagcaue ferfiberlagenyng | sin
Z US amen ges gussmewngeseiziémeinzeicen Kerbrvatarn getiget iwarden dgb uing: Bestimmen (yn. jdeslen. - | n g
von zusan¥ertenedee toptisshencDigkec puscdemc Zlelprafils P@n?%@ﬂﬂmm% Penisfen i der gatty

Best i merenisaiechengd denciynkign entlang dem Palik i schen 0 bel
auffei nand®@Eew mm%ﬁ BH“?"W“ "Zgl% %ﬁ : gﬁ%ﬂ%‘% dédnt i ang
diae

dem Pr of i Jusamypen "'""’" “

s SI ne
- Funk A °l°"f”°f° w &m
Sgﬂl E:Iht(:)nzg mbe cﬁ:'qg# pro u? é%l SW@Q AT eren der
Prgzebeod] mﬁ%ﬁh @ ,$emwa zaw J,ﬂfmmcm Bor b HAGHVRI SEHEAISRS Of | |

auf’wsi st ; g) Sérich u,qga;, a6 hénibidkgyachung der
abgsesc h' topuddﬁaﬁoiéuem&piuk 74kt 2IgrS288be- A0
g) Besti NiEfinddh gerusBitwordin et cﬁrmmﬁﬂﬂﬂﬁlpﬂﬂ%rﬁﬁathhen Di cke der

abgeschl d B&ﬂ:reﬁe RiACddh ERGeBISbEATRIN), Besiiihen et Mahriactivdl siaosirinigen Ehdsbrovinke-

Cogr wac he;ﬂst&b@ﬁ diw 108 BasNRENeidGrigs BT desCBrachuligsinbiexps i3 FiditidnfdenBicke dsip Schicht

opt i sche &irhigstmiewdrdenlintssen; Derdas sdeblaiZisipralicgkinay @) eerfoigerz wobkt das/Bestipmery e Bbe-
di ngungendig atveadung denicigeahden Glaeithunglurafattes | deal s Zl el profil erzeugen; i)
basi srend suf den Ergebni ssen aus h), Bestimen der nehrfachen

si nusfl 5rm geni Phasenw nkel - 26 justagep, die ftr des

Ab&chei dungsprofli des Brechungsi ndexes al s F{; son*der Di cke\ der Schi cht
durchgef Uhrt werden nlssen,_Jum gegti deaJ,e eng u zu VYerfol gen,
wobel des Best iff#on s AEndu 4ng o en G eI chung Afaft: 30 n(z;
Zi) - nni* sin wbel --- AN N Brechawgsi ndex des pptischen
Materials 40 n = mi ttere BrechuUQgei ndex Cber ne Periods Im
Fi #dl ckenraum (z) m - Gesaant anzahl von gerippeiten :

Transm ssi onsker ben z = Desi gnposition der Schicht i ganze
Konponent enz; | -t Spitzenwert-zu-Durchi ndexnmodul'ation 46

| -tb Kerbweg|Leni I smdexld]”gﬁ,,ghwm;,,r m ge Phasenw nkeijustage, die
kopg i nui er 'H ch dum SchiNgBiRdeh iBéRsime Rkiodam Fimdickévdumvg)r d, um di e
Bragg- Ref | sxisOn b@ésasanzhiGbegeripsdier Triidmisblonsketbdncr , di e i okal e Fehl er
auf wel sen lkpanen, peighpddiiércder Sehidkpnpensi ert wsrden; j) Andem der
Pr ozedoBbedisigungganzd Keiiposbn®nzéhi t hi nweg, um di e Just agen des aktuel |l en
Pr ofils sO an =  i-tbSpiRbiwanai-Blrchnmiexroddiaiop \W eder hol on der Schritte f" bis
"1l so oft zd=e nokteertiwajeniingm den geri ppelten Mehrfach-Kerbfiiter zu
bil den. 2. @es Vekrté sihuaiiimige Shassovinkelivsthge] die kentinyipriich durch den Algorithmus aktua-
lisiert wird, um die Bragg-Reflexion bei \, sicherzustellen,
*= Parameter, die lokale Fehler aufweisen knnen, die durch ¢, kompensiert werden;
i) Andern der ProzedoBbedingungen Uber die Zeit hinweg, um die Justagen des aktuellen Profils
50 bereitzustelien; und
k) Wiederholen der Schritte "f" bis "j" so oft wie notwendig, um den gerippeiten Mehrfach-Kerbfiiter
2u bilden.

2. Das Verfahren nach Anspruch 1, worin:
65 a) der optische Dickenwert im Schritt "h" nach der vorherbestimmten Zeit gemessen wird; und
b) die Justagen im Schritt "i" eine kontinuiertiche horizontale Segmentjustage des Abscheidungspro-
zesses befehlen.
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. s6. a) der optische D ckenwert im Schritt 'h' nach der

vor herbestinmmen Zeit gernessen wird; und b) die Just
sine kontinulerflche horizontal e Segnenti ustage des Atuﬂm"mmgwmullesses
bef ehl en. 14 3 Das Verfahre®h n%ﬂ%?m Fhuch 1, worin® ay der 'optsi sehe

D ckenwert Im Schritt h vor der vorherbestl rmten Zelt gemessen wird; und b)

die Juit a&ggeriam%m,%ﬁ L'y &dihne vertkal e Segmentjustage des
Abschel"dungsy j]% @f@m 8hyitt *he %ordaﬁ m\é%&afm:&nzd\%mes%asﬂwma 1, worin:
a) der opt 5 Ig 1"l diHe é geF tjustdbe 4BE ABSEHEIHER dgg,gysgg%b@h@,elt
genessen WII’ I e Justagen Nul™l betragen 6. Des Verfahren nach
Ansprugh %mGnnﬁmﬁnw@n c" bis Nk" mttels el ner Conputersteuerung
10 dur G/ \Pbpiisch DRGSR im Schriie 2\ @b va/RGBEstimmesn Z8K Geniessen wird; unor i n di e

opti sche Oppdiv\gustagenNdiibettagén.i tt ' f des FUhren eines optischen

Qober wachungsl i chtstrnhl es zu der sich abschei denden Schicht unfait, so dal
der Li s.htoaé rveHshrenomachl nsgsadhi t; hvorin aflel 8dtrittee"¢™ bis r"” mittels ainer Clompitersteyenmar ch

t r anem niderchgefintoverdemd zwer bel sonkrechtem 15 oder nahezu senkrrechtem
Einfall In esne optische Detektorvorrichtung, wobel die Detoktorvorrichtung
des op6.sdise Vaitalran| nagh h 1¢warinedie eptschekbenyachusg Inuehrtt 5 HF%E“"F%‘t"‘""aer I n
den Det eloptischeg ngglichstrahjes zmger %ﬁpﬁhﬂiﬂﬂ%‘cmﬂgfﬁ“h%d‘f d‘(AH?

Reakt i onsVB’aﬂ?'rﬁ'é?F“c@Hm Fywing codercsjupch pje, fipsty

Des "/er f SHPIEhe7s ANk é'gmlﬁma" 7n elg opYsc Wﬁmw%@m rPE:gJ

Di sti ckst43F PRYRGA Sigasl 9 %d%%%'fﬂ8'é\f’?° i "

flltre rygu a_en oches o] est
fornee ut@? {phien 5" Met r‘é‘ J@S‘?ﬁ‘%@@%ﬁgﬁ %ggt?:%k@ed ?Aa‘g%H%ln qul
vari conf&frenent a une configuration predet erm nee continue en fonction
de | eaa' §Wiah%ﬁ M%Lp?ucﬁqumﬁ uue%mmamr P urid CBERoAtd Uridsdnst ent . a) &
foumr | t substrat fournir des corps reactionnels qul

I nt eragbﬁagawdahym querrent ou Chl m querrent pour former ladite matibre
optique en tant que couche sur ledit substrat; c) & fournir un profl ideal
prevs e Plockds péif teimer” @nf e tuig@aax @nenterhéx indltipladccompapant a6 aubstratcsut guel est
couche, |ferthisé umr evlithe diupe ntatidie) eptiqaendyiantun dridice Ide eéimtiios Rt varth’ conforréinent nanet | pl es
fornmde a opafigtriationcprédétentindgpucantiive ren formtiunde 1'émvissaunde [laskie geucke, cxmpotest ssnpl e,
et & det ditapps i comsigtentti r dudit profil de cible des vabeurs 36 I dWal es
de |' pesseala fopnigledit substaibs poi nts successif dans |le tenps correspondent a
des 3poi nt s b} & foumirgded eaips réackiphngls Ql{ﬂ)m physiquement: e ghimigeameneout fosPer nent
prdvues en letitgypatideerorinye o faptqup GoHChe B 'i%‘bft@hctlfs a |ssant pour forrrer

| adith couéh%'%l EH'E P'P@dﬂ‘ﬁ' ﬂﬁ"ﬁf’? F""‘F"E?edo?l"‘
condi t i ons' T’"‘?“cﬁ°WB‘i’s"ﬁH

) rﬂ e s
?ﬁf’f’s'éhﬁn %%é Wﬁ?%” g%%*a% °'° ihe o y, er:g] g oS @’%Q?t
dudi t S'gn%a L&u%ngg&gﬁa;ﬁaﬁ g'rummn sa.mam; sskad'te
al |

rdvl) - CON ESdI ts I ncrenents

couche toi er at&
d’ epali Sseue) Q féhher foSdites condltl ﬁ\“p potr foﬁherhﬁd'éoﬁ‘chl‘%&”%n%r@ﬁ?%sseur
opt igue es%mw e au tenps pre term ne par rapport auxdites conditions de

traltenment poy éiéster uAl déntrBle QpguS Bntind dadidite BueHd thile quélBgPosderpoit prodlije unlsignbla base

dos result aptusle h), a dEtermi ner les reglages nultiples de |'angle de |a

phase si nugpi dsleeninbe ¥ paiir diditaighdtabliqpe s Incrémients presiréd d'émmisskdpotintd denladie

"1 ndl ce deouché teliecdue @ipoaée 6t &reotidan erdentinbesditsdrrnimedts diépaissew optique he pour

sui we e avod) pdétenminiensi ldditelvaleupd'ériaisseur ciiigle g3t mesurée|an dimpe préEéterminépar iapperts o

consi st ent agxdigsisiondifions de teaiernent prévussifui preduisentigdit;prdfil idéal prévu ;

Ani * sn t +J sup la base des résultats de h), & déterminer les réglages multiples de I'angle de Ia phase
sinuso¥dale devant 8tre réalisés sur le profil de déposition de I'indice de réfraction en fonction de
I'épaisseur de ladite couche pour suivre avec précision ledit profil idéal prévu, ladite détermination

50 consistant & appliquer I'équation suivante :
~ 47 Rvzr
e = T - ‘. —————————
. n(z; o ;) = n* ";? Ang* sin x + 2y
i i
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00:n = . Indice de refractbon de |a matibre optique n = I ndi ce noyen
de refraction sur une perlode dens | Pespace (z) d'dpalsseur du filmm=

nonbre total d' encoches ruguou%es de transm ssion 5 “I““I""III"I“'
position nom nafe do |a couchd&P;0:416 261 Q:‘orrposant entler”“l“ﬂ
modul ation d'indice crete-&creux k = | |ongueur donde d* ertco®he®=*

~10 regfage d' angle de | a phase sinusoTdale, ms & Jour en continu par un

al gori thng 10 jngice de réfraction de IR MetiarePoptiglle’ Une r6fl sxion de Bragg & Xi
paranbt reg qul  Riaidy MBen s Mrfactid Sur Bhd Sinbde daRCissite r&-epmasura@maonsees par *i
J3-2 al t6mes | OférhtRé tofaPdeHchdn@s faguslsee d rbddMRbioVOC | 0 tenps pour real i ser

| egdt s aj pst enepéshion Hominshdella fdutie | reel ; k) a rdpdter |os dtapes "f a "&"
| nonbre de f ol somposambeltiepour f ormer lodit fitre rugueux A 15

encoches anjls i pl*esmodilatidir dindicdcréded-cBud a revendl cation 1, dans | oquel: a)

| adit e vaheur di*Ehledgues diondext'enceche dans | ' dt ape "h" ot mesuree aprls ledit

t enps pr dei6t er ni*tiréglege d'angle de la phbde siresakidles mig tldnuenmmm}mdmynla'lggmupe W

comrandent un apeusassmenunedéflexjercdecBraggidonii zont al continu pour ledit profil de

deposi ti oh® 3., Pwrenoiiesad puyentisypirdey errpyisdecalipauil ont enmpanséepnsr 1 a) | adite

val our d maammmmm M"‘l"“ﬂf"&bb totPRS Rewtréaligss insdiis ajugtaments s jedit t ops

pr dt br i n@rofil 1§e}; o5 b) lesdits Austements dans | " conmrandent

un aJust ellehiériier les disper 1y rﬂ e frombyg, dey foia ;dempd rropr fﬂ@%@ﬂgﬂ"f’lfﬂﬂ‘f“’%

Pr §c6dd s%ﬂ"ﬂ?ﬁ“ﬁ@“‘?‘ end| cat bon 1, dens lequel: a) ladite val our d'6pal sseur
[ oef rre ur e audi t terrps prddeterm n6 ; et 30

| "
BI)Ot:e d| ng'% %ig& ppﬂ‘; étag‘ﬁc' e'jég {‘b&f%ﬁ@ﬂ#@%ﬁﬂ%l dans
| bquel | s apes o S s o par cu

PerCGdd D 'lQJ&nJ qu&'té?%ﬁ eﬁ@i‘d@@ 11 ﬁ:%ekt%uﬂmhﬁﬂ Jedpg&@én'iﬂ&ﬁ fd e de

et ape *jouril@libproth de AspdsiionJer | sceau | um neux nt ro s opt1 quw sur
I adit couche tells que deposee al n quo ledit faisceau | um neux solt
r df | es;hiproggds sbioslialrévesdiiaidha, @ens leqaels M s & travers el o sous une | ncidence
NOT MBI € O3 IIRE GalIE SifaissBut DU RN IEEH® VIETosCndsad Svait IitbripsPrédb@aRing :HDY €N
ddesect eur b)gesdits ajdterhentdi dans iI'@iépal "i"O¢iminthrident|Un aj@tément) Be beyhwht wrticalLedt tedit al Sceau
| um neux ptofitldé dépdeitiom. | edit ditecteur. 40 7. Proc6dd selon |a revendl catl on
1 dans iequel |esdits corps r6actionnels Interagissent chinl quenent sous

" i ncht Kocésié seion)la revandinatinnfedans lequdPr ocdde sel on | a revendication 7, dana

| equel | e®)drdite; valayy @&Mccnﬂmﬂw o Tnesurée, pudl temps prégéterniné4 Bt

' ¥xyde nbhiesgitpajusigpentgsontnuls.

6. Procédé selon la revendication 1, dans lequel les étapes "c" A "k" sont sous commande par
calculateur.

35 6. Procddé selon la revendication 1, dans lequel ledit contrlle optique de I'étape “f" consiste & diriger un
faisceau jumineux de contrdle optique sur ladite couche telle que déposée afin que ledit faisceau
lumineux soit réfléchi par ladite couche ou transmis & travers elle sous une incidence normale ou
presque normale dans un moyen détecteur optique, ledit moyen détecteur générant ledit signal optique
qui est une fonction dudit falsceau lumineux dirigé dans ledit détecteur.

7. Procédé selon la revendication 1, dans lequel lesdits corps réactionnels Interagissent chimiquement
sous l'incitation d'un rayonnement.

8. Procédé selon la revendication 7, dans lequel lesdits corps réactionnels comprennent un silane et de
45 'oxyde nitreux.
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