; FGe3eCT@ B6TT+. 29 March 2004 | NTERFEROVETRI C METHOD FOR ENDPO NTI NG PLASMA
ETCH PROCESSES BACKGROUND OF THE | NVENTION 5 This invention PeMards2004
generally to plasma etch processes, and nore particularly to an
interferonetric nethod and apparatus for nonitorin alpl asnma et ch_process.
In the fabri ETERFERQMESRIG METHOBUIIOB, ENREOINFEYG PLASYEA FIGH ayer s or
thin filns of materials fornmed on q’ﬁ%&ﬁ@?yﬁ waf er to define device patterns
is conmonly acconplished by means of an etchi ng process. Etching techniques
in use include wet, or chem cal etching, and 10 dry, or plasma etching. The
| atter technique is typically dependent upon the generation of reactive
speci es from process gaseBACIRGRUIENDOF THE INVENT™ONI face of the materi al
to be etched. A chemical reaction takes place between the material and

t hese §peci esThisdntembon adaios geneeailyt to haspracdiefe processesh end monbpaticyladyia we

surface.. An_i nportant, consideratiqQn in.all etch proges is control of the
ext ent twtmgﬁeqlﬁé’q@ @Pp?rg{ué?%rﬁa%nlg)ﬁl&gﬁé)?aépﬁieﬁ(&rpdsgg%i nme, referred to
as the endpoi fif the 3hbrihli6h of Mit&sled BRCUNSOR SEmo N BIRAri6E! 1AP&IS of ein HAL ©OT i Ng

the etch process and determ ning the endpoint include spectroscopy and
i nt er ger owerials. fotmedoy ersdiven nvafemtet defids diviesvpatiams isecopmenly aecommhishesdly

LS pat BRI g opbes DosReo Hae -gges i hE pgefaRel b AR pf
met hody an/ 38 SlasR@aMHing e TRE 34ied tébhn;gﬂg lia$@icall) depeslieheGpdivlthefeati@hiondf

optical w'ndow 12 and onto an area of a wafer 14 undergoing etching within
a pl asnareabavebsecits fasn phwess gaseFtiptate pinged omthengirfage of thehmatesip] tcbed

b R i t b) det 1 d ded f ti f tine. Th
Do ) S5 PSS DRI 8t b B sl A TR T
SPeCct I ONBfsbus hctRn Rl AN reMboRt bR (Feésfkal being etched is relatively

transparent to the incident light, such as 25 |ayer A as shown in Figure 2,
and overlies Anrigfogenti cpesidemtiore s alketch paaressay ér captrol pbthgeeséent exwhicHhe

i ntensit oes rou seri.es of maxi.na .and nj.ni na. l.ayer, A is

r anopar BATET S clahid b B EiniRg ac timis PR Rety ) GRpoRT VR dy eBd s
from thepuRpRl EbhmhREEmOhodd forl AYRforifigahé cich proédsaahe detelth tHeNéndpoint
material. At the reflective surface OF | ayer B, the refracted light is also

r ef | ect ethcliplaespdétyostomyo s intergenomatry e xiintargagomelpisr mgthods kmaver e the piierhart he

light reflected from.30 the upper surface of layer A ayer | t ched,
the opt | BETVEdeSEr CRPHTIGRE 4y 0D PSR Easas T emarh st dbs il Dl ng

i nterfer QRCS4pQ005 () SawilleR8ITEN SHE RS AMeifetofelrRYMEMbA, Y 18deP Bedn dhydRsed b
interference of light reflected fromthe surface of a wafer but uses etch
react @ pisersHhisoliteriedithronglsan opticabwinviow 12yimd ewjamp areand ajwafep 94 Nadesgoing04

shown in Figure .3, incident |ight |. generated frompl M $si.0n,. 20
For mod wACHH CHEn pPRSHE SRt 4P assho @8 RERRMEL, R RRARET T TRk B
waf er 24 Rdisseased ¥ & hiefctond ScihdnbedrdePas dHendtioh|Faingd ThelikieRor higndd he
waf er 24 passes_through an optical w ndow 26 and is detected by a detector
28. 5 A buipass ftteaspenrlcBwith aviliegn ahetepiode rarspesiropmtgrophedChfcametii- el ectri c

TELer) 2 L S B SR e S R R o B 5

porti @8 B¥efAnasssbbwa iAFigite QPindaleridsndRNedde sO8fasd)Queh asdlaldrghitths detecied 34
provi des_an incident beam|" which illum nates the surface of a wafer 36

t hr ough {igBt i§pOFiEagossithi@ssh ascricspf masima apd inimp i ARlayehiis ransppigshie the
chanber . b0 . Tol | ' ' e 39.
At hough s igfic HeadiiE PRt R ToutlcREAN SinPile uhirSHER, SUPI FPAERAE

det ect ed rdfyactedehobepb clicomatdfali nAt the refasdvivhetaee b ldvegBl teaufraeBéglitds uised. A

common problemwith the prior art systems shown in Figures 1 and 3-4

fol ates. fateka wpwardly throyeh YhifngHliRg fyet ﬁewda&erferaw@wei light ggtlegtegd; frrmw
expos 1 ey r : A } I

onbe. e UL brber RARER JalBPA] AL A RIS, e oERGT phltnith BEWer ARCMLER
wi ndow, whicopthabsdtingiadsriting mtdrfesscopaitdrav.ity. I n the case of optical

wi nhdow 33 sho in Figure.4, .these oblems are.further exacerbated by the
fact that a bEFEBhCGIFRS nidrierpmeiry lse ppalyresdhe mertspnaer s iadp eflscied drom i s

typi cal l wiBEPaR| | : :

sur f acesy}%t‘{lﬁgl? gegrgro“ét h suru%gégggﬁg%gﬂogh}gdsﬁ’gs Elga&téﬁli%fnygfgl%? {%Eg&ggﬁ" él’slt o]
the wafer being etched. As a consequence of rougheni ng the bottom surface
31, the optical w ndow 33 beconmes translucent rather than transparent and
is not very useful for as an optical window for prior art interferonetric
nonitoring nethods. A solution to maintaining the optical quality of a

wi ndow i s disclosed in pending application Ser. No. 09/282,519 to Ni et al.
assigned to LAM Research Corporation. Wth 25 reference to Figure 5, a
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bei ng etched without incurring the additional costs, shifting the process,
or constraining the gas injection as is required by prior ar29 Mardo¥4of
keepi ng the optical w ndow clean. 10 3 29 March 2004 SUMVARY OF THE

| NVENTI ON The present invention provides an interferonetric nethod and

appar at Ug,fQf in ghlfeox,i RS déntAighe rrag@ﬁei:ﬁecpk@ﬁﬁ?ﬁs&@@hiésmnezmﬁﬁ@daw@iiﬁ fihsi ng
or scattering el enent between the wafer and the detector. The diffusing or
scat t er i plgsrad ehantier &0i inireficted frée thesdfacoof a waderd24 disposedivwithan thet ¢hambpaar ent

optical w ndow |l ocated .in the t | 1,0of the,chanber. 1t. either,replaces
the tr an&ar ﬁtre@‘iqﬁﬂioaghtg& EPIFIOT&E “\fﬁg %fﬁ??gﬁsaﬂléc?ﬂgﬁbvﬂ‘h%wak gl’ﬁg’wn%éégd % om a
posi tiongdifl 6y 1 QReMBl bg 0f the chanber to a position in the side wall of
t he chan%er d\}ﬂ’ereiaﬁ tllhe wi ndow is | ess susceptible to being degraded by

hi gh- d&nsi tS/ Al plema dmbep a0t havingarl tpp portiopr¥s dormeidnoknt digkecire entroidl ed
in a plasma chanber havin t op. 10. wal or,med of fused silica, the top
wal | haviT#yTHss§plosg ‘@H%%dg@“gp%lg%’iﬁj@uh g@?ca,seé&hﬁbc ﬁ“ﬁéﬁ?lﬁ‘ftgf AT 1§ he
plasma chafBeknt, ShctPad fus&d s H%?Qﬁlé or@bn BP2aj Q49ALE AR oplitdWinganasat gd by
plasma emssSion is reflecte romthe watrer, 1s scattered at the bottom

surface sHowrhe light soadck 34aprdvides tn amgddnt theamtIir whigh itlhminates theisfifae @ffat he
top wall. ctin par at us. conpy.i si.,ng | ens, tical fiber and.a

det ect orwagégttﬁfpﬁgh ?}E’gqﬁm@pw PV ht'het W@e%ﬁg’ﬁr metxﬁ%a\ﬂﬁﬂsg}a. C%f%"bFrn%
anot h i i i ' i ' HB6E AlfhoRgP¥bd@dwhObptical
il umﬂrslatl n ttﬁg%&g eﬁlﬂﬁ%?tﬁ%ﬁ%ﬂﬂ%tﬁ%@# ibgﬂgtegtgur ce pagsées t hr ough H\Cg top
surface ehissioe geopatedlbly thevdlasma didyfasoelt detedtdrbbip dtet detactarrFoainsho Lase hveherop

wal | . The Piffused | i, htdfromthe |l ight source illumnates the wafer and is
refl ect eBO NEYSPYIE 30T EEd The 1ight reflected fromthe wafer illuninates

the bottom sugf&%rﬁg% Hltot'isﬁen& QRnVERE k)riof' St %@%&@5&%&% Eibfes Uiars raads 16

transmtted 20 t e top surface o he top wal I'. Detecting apparatus
conpri si thg difficattg,in opdinealing theeoptiald qealite € @t winddet exposadhie the ghasneppdhé t e

the t || f t fer. In. t di t of the i ion,
Scr oo Bama BT seHee M iovp SR Frar e oGO S plie i rPE¥Rn | o

ref | ect ede ok b REVG 18 the wAbY AR I8N 4dh %0 § 1S 8P AR, dRtRCERM of Bwagh a
viewi ng wndow by a detecting apparatus. 25 |In anot her “enbodi nent of the

i nvent i owjndaws 33 esbowh gn dfigwo st dhesesprdelemhearg [fersiren exheenprded bpaha fadtghat a
source i]lum nates e_wafer throu a w.ndow. Light, reflect fromthe
vafer i sPUl CBHBEF B) THREcte RS, ol 4k Gt o8P Shgh ‘P GH Buf HE TR Hdow
These an_@eﬁ&s‘?‘t@ﬁ AR ADRR Wtet ﬁﬁroﬁ%ﬁ‘eﬁn@ﬂ'%ux‘fﬁé? MahQP soblh ReGENEanARRAIRNt to
those skilled 1n the art upon a reading of the follow ng description of the

i nvent2Dohkelpdo 8akt offyonof thg Ovdferebesrgy etchdd. f Agarcesseghenchef doughemgg thedbottop®

Mar ch 2004 BRILEF,. DESCRI PTI THE DRAW NGS. T esent invention wll be
Feadi |y TS SEOBE OBYE REMFOY 15 R ArarRERT: FUCETN: FOPHRN GO HeL 5k

W th t he,QeaaoPa Gicl At Sor pMok BrtlihikBeloffeBicaREMtMMEREGhGIsdesi gnat i ng
|i ke elements. 5 Figure 1 is a schematic view of an interferonetric

appar at us of Hheolpidnofo meaintaifingthe optital qualjiyaphi cuindewe gs alésshosed iimperdingi ng

i i, PRYTFLOESHE N7 ERRRE T30 B ol A P, AL REFERB TP e o i us

of thesptdf@ren@ io. FifigW, @ plasnfa haffbRe a8 inGudes QYaiatine tramddbdie top portion 42
interferonetric apparatus of the prior art. 10 Figure 5 is a schematic view

of anot hB#ving e esceescd petiedl vingprafhfumedthareibrqygh .o Progess gapiflgwsdntg theplasma
Serer |ty 5 TR R O, LN 6l =
i nvent i obeing in communication with the interior of the plasma chamber 40. The flow of process
gases prevents the plasma 47 from etching or depositing material on the optical window 44,
30 Interferometry is then performed conventionally using a light source 48 and detector 49.
While the optical window 44 works optically well, it suffers from the disadvantage of
increasing the cost of the fused silica dielectric window. In addition to the cost of machining

a hole in the dielectric window to accommodate the prechamber 46, the window is structurally
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Figure 8 is a schematic view of a second enbodi nrent of the invention. 15
Figure 9 is a schematic view of a third embodi ment of the i n¥&Mardn00&i gure
10 is a schematic view of a fourth enbodi nent of the invention. 5 29
March 2004 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS | n accordance
with a fj ' t fye| ti - iRdATREV e Bs poitIdhisTas a
top wal I&@Pgﬁm@ghégﬁ{}%@g (gfleﬁh:e(r:ﬁzg)%;s @ﬁg&ﬁ@%\&lﬁ%&r e 6. Top wgl | 52

i ncl udesvautimughaaived is unfsabe maewhiakbr faomstore e lass én isouctofal sirengtls Rdnber
50 and a top surface 53. 5 The r hened. surface 54 is prqvided to prevent
mat er i al fugdpo dicreages ther FRst ﬁ%dgﬁéﬁégctgﬁr‘f‘éia‘éWS% IE‘%H‘F&ISI le %écgﬁm%f)g tﬁe

waf er 55;. t I - , I Lgn I Ar PR S8 Ahe

out of do SFECPECFENbRInARAAREE e ralRHFE T PRERA"LPRdRRn Bl R oE

Li ght ferecsatddiildowpbastien distlesidon tha thefidpecingat dfrtbenpldsmavehfpmbess, not the
scattered at the nouggened surfacF i %& the top wall 52 and transmtted

t hrough eR{ENYMAOGaLPR Frdhasproggss gagleg f‘:‘Pf IPURPSES- 10 The transmitted light is
then det ect edItWou@cﬁfh%fétférE%e AL[AHR tHDe BBte th Refchii ifite RRAVARYrid AN REANCRafer
patterns such as those shown in Figure 7 are detectable for use in

noni t or i kgng brehed elthputoinewsing D addjtiertaé cpdig shiftieg tie poosesy, conbigainiogdhened
surface 54 undergoes |l ocaljzed etching.,and materjial disposition due to the
posi t i ongIgnIsEHep fr‘sdﬂfe&tulr%l’lf Hﬂﬁrcqrh@e@gﬂﬁ Ol(KeERINg M‘Falﬁga%t‘:@@?‘i ng

appar gjus 60 is preferably positioned at a location in such manner that the
detected 15 light is being transmtted through the | ocation of the
roughened surface 54 being etched. Tn this configuration, the detected

| i ght does not have to traverse material deposits which may be opaque. The
effect of plasma etching on the roughened surface is typically to further
roughen the surface. The additional roughening does not significantly alter
the optical diffusing properties of the surface. 20 A second enbodi nent of
the invention is shown in Figure 8. A plasma chanber 70 conprises a top
wal | 72 fornmed of fused silica. The top wall 72 includes a roughened
surface 74 which faces the interior of plasm chanber 70 and a top surface
73. The roughened surface 74 is provided to prevent nmaterial deposited on

t he roughened surface 74 fromflaking off onto a wafer 75. A detecting
apparatus, generally designated 80, is disposed outside of 25 plasma
chanmber 70 and includes a lens 82 and a detector 84. Incident |ight
provided by a light source 76 is scattered by the top wall 72, reflected
fromthe wafer 55, scattered at the roughened surface 74 of the top wall
72, and transmtted through the top surface 73 of the top wall 72. The
transmtted light is then detected by detecting apparatus 80. In this
manner interference patterns are detectable for use in nonitoring the etch
process. 30 A third enbodi ment of the invention is shown in Figure 9. A
scattering screen 90, preferably a ceram c screen, is disposed within a

pl asma chanber 92. Incident |ight provided by a |light source 94 is
reflected froma wafer 95, scattered and reflected fromthe screen 90 6

29 March 2004 and detected by a detecting apparatus generally designated
100 through a viewing window 96. In this manner interference patterns are
detectable for use in nonitoring the etch process. A fourth enbodi nent of
the invention is shown in Figure 10. A scattering screen 110, preferably a
ceram c screen, is disposed within a plasma chanber 112. Light generated by
5 plasma emission is reflected fromthe wafer 115, scattered and reflected
fromthe screen 110 and detected by a detecting apparatus generally

desi gnated 120 through a view ng wi ndow 116. Wndow 116 is preferably

| ocated in the side wall of the chanber away fromthe region of highest

pl asma density near the top wall of the chanber. At this l|ocation, plasm
etching of the window is greatly reduced and deposition of material onto
the wi ndow can be controlled 10 by standard nethods such as heating the

wi ndow. In this manner interference patterns are detectable for use in
nonitoring the etch process. Al though only a few enbodi nents of the present
i nvention have been described in detail herein, it should be understood
that the present invention may be enbodied in many other specific forns

wi t hout departing fromthe spirit or scope of the invention. In particular,
15 while the detecting apparatus has begn descri bed as conprising a |lens
and a detector, the use of any optical detecting apparatus is within the
scope of the invention. Therefore, the present exanples and enbodi nents are
to be considered as illustrative and not restrictive, and the invention is
not to be limted to the details given herein, but may be nodified within
the scope of the appended clains. 7 29 March 2004 What is clainmed is:
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1. A nethod of nonitoring a device fabrication process conprising the steps
of: 5 etching into a wafer disposed inside a chanber; reflec29 Ngpr¢h H0¢ of f

of the wafer; passing a portion of the reflected Iight through a roughened

surface of a wall of the chanber, the wall being capable of transmtting

the |ight; and detecting thMMERY OF THEIRYENPAIONI tted light. 10 2. The
nmet hod of claim1 wherein the wall is a roughened fused silica w ndow. 3.

The mnet hod of Thd girescht fiovémtien poividessamgintditeremespic ofmefHoduand agppatptash dor
wafer. 15

4. A method of nonitoring a devi f.abrication process, co | si ng
the. St ep@OBHCTINEEDIEIDY Hgh ATCRSFaPa U HEmo st Lo BF b SaUt i Sr BEm PofeRns
reflectipgel hﬁ’cﬂ{hecﬁcgfecﬁir. tiRe dvvdfsale or%ﬁ%rﬁg eferRQ blifihatk thdBecdebt £8h@c0! | ght
t hrough a roughened surface of a™wall of tThe chanber, the wall bein

capabl & mhintaimranspatenhgptidabwiridght locaiedlin2be thpt wdt phide cthambart dheithey replacehe

t itted light. 5. . Th th f claimé4 jn_th |1 is. .ough d
Fused | AR PR BT s gRPiera ndoY s i e <phiften 8 8 op

of ill u”iog%ahpgf thBRhNAb& 10 aPosifion AN (1RPREY RaISf THRIChHIRBEL WheRih the WAhB6w is
fabricati On process conprising: a chanber including a wall capabl e of

t ransmi t lekng@istdpgible, to bhimgwiafladérblyy highaleniyghesned surface; and a detecting
apparatus operable to detect the {ntensity ort

. f.. ' | i ght
e ot ed 30 MoBrPlGUfTde BFseoh GRS KmBogigd Fispladta Shiufes hing aop
rough%&e@ﬂﬁ%r}jﬂg%f sed § fa 2B LMA hgﬁnég%;?vgﬂfdhc@ afll 3R EmaERE fcianval |
ene dow. 9

s a roug used silica w rch 2004 9. The apparat'us as
recited interivr aif e/ plasinh lhambeanphi & firgy earbotdinhantriol shei inyemtpma tightugenepéadalyf e t o
illumnate the surface of the wafer. 10. An apparafus for .nonitoring

waf er f abisBaemisiopapedlested theiwger, & S&“@I’i%ﬁ‘g‘ég? {’?}t‘g’& syrfage iof thedep g"é’ﬂ’

di sposed, v . : |dpOw AP P B AL @ e dnirisingdd med
t owar ds ?%Hefsrs}t:a%%g[%f]ggl%s rghgn@gggﬁ%%gfgﬁ {edﬁt oﬁdet ecthl"?%]gwiantensin'?éyr onfga a
portion Ikehs,apticatiber afd eddtador detant thedighf eppesicd the kv wall Bpmaheiwhiert her

seatered by LNe et St Pl 20 A0 11 T SRR BUUS 35 TRSHASE e
I NN NGD B '\ﬂgthﬁé)&#{hm{gw Qe ﬂ)asses through the top surface of the top wall and is
diffused at the bottom surface of the top wall. The diffused light from the light source
illuminates the wafer and is reflected from the wafer. The light reflected from the wafer
illuminates the bottom surface of the top wall, is scattered by that surface and is transmitted

20 through the top surface of the top wall. Detecting apparatus comprising a lens, optical fiber
and a detector detect the light opposite the top wall from the wafer.

In another embodiment of the invention, a screen is disposed inside the plasma
chamber. Light from plasma emission is reflected from the wafer, scattered from the screen
and detected through a viewing window by a detecting apparatus.

25 In another embodiment of the invention, a screen is disposed inside the plasma
chamber and a light source illuminates the wafer through a window. Light reflected from the
wafer is scattered by the screen and is detected through a viewing window.

These and other advantages of the present invention will become apparent to those
skilled in the art upon a reading of the following description of the invention and a study of

30 the several figures of the drawings.
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produce interference maxima and minima.
Figure 3 is a schematic view of another interferometric apparatus of the prior art.
Figure 4 is a schematic view of yet another interferometric apparatus of the prior art.
10 Figure 5 is a schematic view of another interferometric apparatus of the prior art.
Figure 6 is a schematic view of a first embodiment of the invention.
Figure 7 is a graph showing interference patterns detected in accordance with the
present invention.
Figure 8 is a schematic view of a second embodiment of the invention.
15 Figure 9 is a schematic view of a third embodiment of the invention.

Figure 10 is a schematic view of a fourth embodiment of the invention.
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roughened surface 54 which faces the interior of plasma chamber 50 and a top surface 53.
The roughened surface 54 is provided to prevent material deposited on the roughened surface
54 from flaking off onto a wafer 55. A detecting apparatus, generally designated 60, is
disposed outside of plasma chamber 50 and includes a lens 62 and a detector 64. Light
generated by plasma emission is reflected from the wafer 55, scattered at the roughened
surface 54 of the top wall 52 and transmitted through the top surface 53 of the top wall 52.
The transmitted light is then detected by detecting apparatus 60. In this manner interference
patterns such as those shown in Figure 7 are detectable for use in monitoring the etch process.

During the plasma etch process, the roughened surface 54 undergoes localized etching
and material disposition due to the positioning of a radiation inducing coil (not shown). The
detecting apparatus 60 is preferably positioned at a location in such manner that the detected
light is being transmitted through the location of the roughened surface 54 being etched. In
this configuration, the detected light does not have to traverse material deposits which may be
opaque. The effect of plasma etching on the roughened surface is typically to further roughen
the surface. The additional roughening does not significantly alter the optical diffusing
properties of the surface.

A second embodiment of the invention is shown in Figure 8. A plasma chamber 70
comprises a top wall 72 formed of fused silica. The top wall 72 includes a roughened surface
74 which faces the interior of plasma chamber 70 and a top surface 73. The roughened
surface 74 is provided to prevent material deposited on the roughened surface 74 from flaking
off onto a wafer 75. A detecting apparatus, generally designated 80, is disposed outside of
plasma chamber 70 and includes a lens 82 and a detector 84. Incident light provided by a light
source 76 is scattered by the top wall 72, reflected from the wafer 55, scattered at the
roughened surface 74 of the top wall 72, and transmitted through the top surface 73 of the top
wall 72. The transmitted light is then detected by detecting apparatus 80. In this manner
interference patterns are detectable for use in monitoring the etch process.

A third embodiment of the invention is shown in Figure 9. A scattering screen 90,
preferably a ceramic screen, is disposed within a plasma chamber 92. Incident light provided

by a light source 94 is reflected from a wafer 95, scattered and reflected from the screen 90

10 U
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10 U 10 LB9& ‘§1f>)11ll]ﬂ”l gr;nﬁ(;)cmmléilt—o@tﬁg invention is shown in Figure 10. A scattering screen 110,
preferably a ceramic screen, is disposed within a plasma chamber 112. Light generated by
5 plasma emission is reflected from the wafer 115, scattered and reflected from the screen 110
and detected by a detecting apparatus generally designated 120 through a viewing window
116. Window 116 is preferably located in the side wall of the chamber away from the region
of highest plasma density near the top wall of the chamber. At this location, plasma etching of
the window is greatly reduced and deposition of material onto the window can be controlled
10 by standard methods such as heating the window. In this manner interference patterns are
detectable for use in monitoring the etch process.

Although only a few embodiments of the present invention have been described in
detail herein, it should be understood that the present invention may be embodied in many
other specific forms without departing from the spirit or scope of the invention. In particular,

15 while the detecting apparatus has been described as comprising a lens and a detector, the use
of any optical detecting apparatus is within the scope of the invention. Therefore, the present
examples and embodiments are to be considered as illustrative and not restrictive, and the
invention is not to be limited to the details given herein, but may be modified within the scope

of the appended claims.
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CLAIMS
1. A method of monitoring a device fabrication process comprising the steps of:
5 etching into a wafer disposed inside a chamber;

reflecting light off of the wafer;
passing a portion of the reflected light through a roughened surface of a wall of the
chamber, the wall being capable of transmitting the light; and
detecting the intensity of the transmitted light.
10

2. The method of claim 1 wherein the wall is a roughened fused silica window.
3. The method of claim 1 further comprising the step of illuminating the wafer.

15 4. A method of monitoring a device fabrication process comprising the steps of:
depositing a layer upon a wafer disposed inside a chamber;
reflecting light off of the wafer;
passing a portion of the reflected light through a roughened surface of a wall of the
chamber, the wall being capable of transmitting the light; and

20 detecting the intensity of the transmitted light.
5. The method of claim 4 wherein the wall is a roughened fused silica window.

6. The method of claim 4 further comprising the step of illuminating the wafer.
25
7. An apparatus for monitoring a wafer fabrication process comprising:
a chamber including a wall capable of transmitting light, the wall having a roughened
surface; and
a detecting apparatus operable to detect the intensity of a portion of a light reflected

30 from a surface of the wafer and further scattered at the roughened surface.

8. The apparatus as recited in claim 7 wherein the wall is a roughened fused silica

window.
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5 a chamber;
a scattering screen disposed within the chamber; and
a detecting apparatus substantially aimed towards the scattering screen and operable 1o
detect the intensity of a portion of a light reflected from a surface of the wafer and further
scattered by the scattering screen.
10

11.  The apparatus as recited in claim 10 wherein said scattering screen is ceramic.



