MONI TORI.N& 'REMOVAL: OF THI N FI LM LAYERS Technical Field This invention
rel-ates- to,a nmethod for 5 noni toring a progressive removal of a thin fil
| ayer . IIIustratlver, such renoval occurs during etching of the thinafj{l d
in the manufacture of:serdi - conductor devices. There is a need for EQ‘
detecti.ng a point which can be used for determ ning when the filmis 10
renmoved. Changes of thickness can also be used to detect the rate of
remoyal, of the thin filmmaterial. The rate can be then used to detern ne
t he 5r6ce33|ng time required to remove a filmof a given thickness. This
expedi ent is useful to account for variations in etching 15 rates that

ari se due to mnor changes in processing conditions. Background of the

I nvention A variety of optical techniques has been proposed for nonitoring
an etching process. The 20 detection of the renoval of a thin layer during
an etching process is coommonly referred to as "end point" detection. This
may be the point in time at which the [ayer underlying the |ayer. being
etched first becones exposed. Oten, how ever, etching is continued beyond
the point of first expo- 25 sure to allow etching of the entire area that
is™o be removed. In these cases the so-called "end point" is actual ly an
I ndi cator of a point in the etching operatloﬁ 28 after the "clearing
point” at which the [ayer beneath first becones exposed. A consequence
of this can.be a nore e detecting the process
of the etching process%&ﬁﬁﬁ&gﬁ?@gEg%@ﬁgﬁbgﬁ %ﬁIgfggﬁg gﬁﬁv ¥si on of - t he
process and t her 8ecbnagadr Fdeldue to continued etching while the process is

greloggsg turned off as wRykdiRvehiSonase1WEEE tBealhbiEBHCLERd Of the

(

5 monitorihg a progressive removal of a thin'film layer.
Illustratively, such removal occurs during
etching of the thin film in the manufacture of semi-
conductor devices. There is a need for detecting a point
which can be used for determining when the film is
10 removed. Changes of thickness can also be used to detect
the rate of removal of the thin film material. The rate .
can be then‘used to determine the processing time
required to remove a film of a given thickness. This
expedient is useful to account for variations in etching
15 rates that arise due to minor chaﬁges in processing
conditions.
Background of the Invention

A variety of optical technlques has been proposed
for monitoring an etching process. The
20 detection of the removal of a thin layer during an etching

o

process is commonly referred to as "end point'" detection.

This may be the point in time at which the layer underlying

the layer being etched first becomes exposed. Often, how-

ever, etching is continued beyond the point of first expo-
25 sure to allow etching of the entire area that is to be

removed. In these cases the so-called "end point” is

actually an indicator of a point in the etching operation
28 after the "clearing point" at which the layer beneath



.i's detected. (Observing changes in reflectivity of the |ayer being etched
isAexcribed in U S Patent No. 4,198,261. A technique using interference
-ef i s described in Chapter 2, page 213, of Fine Line Lithography, '+
Nor\}¥/Hol | and Publ i shi ng Conpany (1980). These 10 met hods and ot her

opti cal nethods share the common_requirenment of directing the’light used

for the measurenent onto the Faver ~bei ng processed. In nodern sem conduct or

PIrec i s Gebivitls boRedITRR EoNERGUeNCe OO this RN chd @andrecscoifrate very small &

51 70 egfhing.phosels | nbd RENTAY bR BPoceds & e Mehllfg PERSYELAD qucs for
- noni tadi owsg fohianti cipetiorenbvtie tencjusionhaf ctheeprocess aad theteenpirical .

 FEueHS no Shrid e Worneif sREmioowitle SRTVFRRAICI el eor aled cifcult

rfgs kdurprd afEas. "’%F‘rgb?(?ie %?éguvqﬁ"etqﬁ)Hi[']’EWi‘:ﬁgequ°ést§§rﬂ"i°&?5§ o avoid
OVGFGECﬂéﬁ&gt@cﬂF osvesetiupeiochanges simfreflidcithivityoof theeladeorbdinggenent is
sormet | reli . I e 4 hon W . [ tion as set
out .iehg’t?%de?gl%shgﬂe eir_glrﬁggza\ﬂpéitgémt ?"? i“l’?gﬁyggf ec@v%ggﬁqﬁg&?_iugﬁgbeam and from
whi clintenferenqeceftastsi thdesaribed innbharter & pags ﬁé@s ofjiinef i rst and second =

mat el fé LitHéra ﬁ\pbhsmrgﬁonhmus%mmﬁgngt];o@dw f(a?]jsmg Vﬂiééets_mi| I fegt;ﬂets ijs
e T o eS80 it SRR o 12 o0
el ectdipeetingtthe Tightansednfort \the owakyrdmegtitontonthe ia_ag!irobmingf the assenbly
oo B BRSER2 0 ol RO REYH i R Mgty 1%L 07, L DL
Addi cpmprdiseyone; pe mexe cfaajueesapt & WPTY sMahk Isjzer aREPHCEYY 48 t he anal yzing
radi ahb®rentounvefd da Fotiuserd itAR<andliydihg beam to the size of the
15 feature and/or addressing that feature. .
Teéhniques for monitoring thin layer removal largely have been
visual and empirical. However, as line width requirements for:
semiconductor integrated circuit fabrication become more stringent,
the need for more precise photoresist masks increases. More
20 accurate monitoring is essential to avoid overetching and consequent
. loss of definition. Operator judgement is sometimes unreliable.
Summary -of the Invention _ . ' B
With the invention as set out in the claims the area which is
i1luminated by the 1ight beam and from which the reflected light is
25 monitored includes both first and second material. The problem of
focusing and/or addressing very small features is thus avoided.
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radi ation fragmthe surface underlying the |layer being 10 processed, which
corresponds approxi mately to the | ower surface of the |ayer being N
processed; as wekl as reflections fromthe top surface of the |ayer.

t wo reflectlons conbine in the reflected beamto provide an interfere
effect phat changes in accordance with certain 15 characteristics of ‘
| ayer,. ‘The main effect of interest is the:bhy5|cal t hi ckness of the Iayer

G her effects, e.g. charpes éﬁdrpﬁiﬁtﬁdﬁﬂaﬂruhbhlny qpﬂnuﬂuuMIn§1dem&¢tba '
det ested as vveII The f | | d I ff at
used in accordance %i Th #%Itey?&nve |on f}& &Lbf erlrﬁq'tn%{]h arﬁigé'el ﬁ\:tl?lﬁe Si ﬁé‘f”
property of int e@és@lwtr@negne/@mmiﬁ@m dfynirearlayyl dllgh\tar pintg segashs

In the prefe”edofxﬁl!i‘@lﬁssémly;bﬁéﬁféa ot Or%étre%‘i%tn'sngmogah%ch the
sem conduct or Oxiﬁlé%under ol n 5 developnment is subjected to a beamo

i nt ense monochr +¥Z}?%hYa el ght ingidantated iPdtt iadnd €apth ¥R Eﬁﬁ8§ed
and unexposed phof ociesigé, Wi ddr atrtﬁa s teircade b fatt hdl plrioeetslsy di f f er ent

rates. Light ref f_ the t

interferes with +‘?§f§ e;H)Qc’t Qﬁﬁfr S 2 eaq'sur arPcf(e‘;L%og“%l ht?%ggpg‘reﬁt to
eredi ng and t he shevarsbyding pradiartaginstt s mrfeadse refd eicktionsi of dshet hi s
reflected |ight pasi26i&scttdflie A and%%i%m'én‘%fh'eoﬂ E/fert b@&ngThe

faster erodln surface gives rise to a faster oscCillation than that
exhi bi ted byl ¥ hePTRESSIFHW WPIRP SUFHGTP RIS FRREPXIAGLS LTS tSt tB6r LPHRT The
occurrence of theurt®esiog s niayeoveng pdici@ssed,hasr ez@u\Lalasof t he bul k
of the exposed r [ h sat i Qn e f

the exposed rel lotdnd! NGl ShPh dPELEISA I A Ghkle [a5kse tuo

oscillations in € presence o I nui ng oscilTations.
reflections combine in the reflected beam to provide an

interference effect that changes in accordance with certain
15 characteristics of the layer. The main effect of interest
is the physical thickness of the layer. Other effects,
e.g. changes in refractive index, or polarization, may be
~detected as well.
The fluctuation in the dual interference effects
20 are used in accordance with the invention to determine the
change in the single property of interest by relative
measurement of the, rapidly varying signal.
In the preferred example, the surface of a
photoresist coating on a semiconductor-body undergoing
25 development is subjected to a beam of intense monochromatic
_light. The light illuminates portions of both exposed and
unexposed photoresist which are being eroded at distinctly
different rates. Light reflected from the surface of the
T . semiconductor body interferes with light reflected from

o

30 - the surface of both the rapid eroding and the slow
eroding photoresist surfaces. The intensity of this
reflected light has an oscillatory character as a function
of time. The faster eroding surface gives rise to.a

"faster oscillation than that exhibited by the more slowly

35 eroding unexposed photoresist portion. The occurrence of
the clearing point, corresponding to the removal of the
bulk of the exposed resist, is signaled by the cessation

38 of the fast oscillations in the presence of the continuing



The detection of this cessation is acconpllshed by | ogic CIrCUIt meansg

u-)Ch conpute in anal og fashion the first, second, and third tinme '
qsplvatlves of the reflected 5 |Iight S|gnal The circuit is designed sos;J

- Xhdt the fast oscillations are detected selectiVer in-the presence of the

slomer'oscillations. Since the-sekend and third anal og derivatives of an

osci | | I abl e frequency are out of phase with one another
t ey wi %HQQ%GP erl(;q sfdr#u%taneously Wi thin some voltage range, 6, only &

when the fast Ghs [defection afdhifcessation Hoiatconplimhedted by th
Ci T Cui foyi)idg i |GGt WS vﬁumﬁ' compliife #h ML ISk £LIPLOE LhS

progranned to nonitor a digital |ine and not e ‘when_the out_ut I ndi cat es
"true" TAFSE,gRAGRd t ARG TG GiRG Herivativer \Rf chhetebiectrd. Brief
Eesg,rl ﬂ.tllggl't @‘:Lgtmh D;mwg:aﬂ&xauﬁrﬁ eig S riyd gy etwétttleelfweﬂtloR lel)l now
e . descri reference t.0 e acco, raw I n C
FIG 1% é"r‘i&ﬁg “gsrzfp*r?s sasfad RedF n‘]roﬁ%q b ‘gf K/%?“s’b% tc},\ﬁe |
i |1 ust rtaiel g cweer dmﬁa'lupnﬂmnqmr ocHgw e Fﬂlfe siecacm:ti 4amd etbgna:phs of second and
third (o f I | ' 6 and 7 are
d9lal 1\ #"z%& HE‘s 6519% Sdéﬂhansaé’!fr#oé‘ 4 a1 X b nh‘fa?ﬁ

circuit sch mati cs o arrangenent ht signals . 4
and i ndiresuiergn Wé'%rﬂ!ltpcﬂﬂwtp%ﬁ% Wigdt onsutgnather: shhey ‘De%b @t ion

ADRY' AlZeyof %rmmecamaﬂslgﬁ Qflﬁlhﬁl VAT A e B rm,g@nqgsténppsu cally in a

source of nonochromatic ht of suffi ent I nt ensi rovide ¥
suf fi civas® yhe A%t I%?‘?’e'c'tarfv‘lct fT5R® he reaTine c?fg& rface of a
seni coriduatdme\mfb@;r the priacucie dnsﬁh ractl@:gm.ﬂ s'tﬂié'hcnmgnmm shown, such

appar atuls e photosen5|t|ve
- di ode- E)rnl'A 0 pr Vi de a ;g fég!?"gn" ef e(éiYos‘;la‘%jllﬁ1 ér’jallty of phot 0-
- detect mgz\t.imlcrimrami rate ewhqsnmha)m\tﬁpumamdmw rfayrue"

" 15 signaling the clearing point of the development process.

Brief Description of the Drawings

The preferred example of the invention will now
be described with reference to the accompanylng draw1ngs
in which: . ' S
20 . FIG. 1 and 2 are graphs of reflected l1ght_
intensity versus time illustrating the development process,
FIG. 3 and 4 are graphs of second and thlrd
derlvatlves of the light signals with time, and
- FIGS. 5, 6 and 7 are circuit schematics of an
25 arrangement for processing the light signals and indicating
the end-point by a logic.output.
~Detailed Description
Apparatus for the practice of the exemplary

method consists basically in a source of monochromatic
30 1light of sufficient intensity to provide sufficiently.
strong reflectivity from the photoresist-coated surface
of a semiconductor wafer to produce distinct signals.
Although not shown,3such apparatus may comprise a laser
light source and a standard photosensitive diode or diodes.
35 To provide an averaging effect, a plurality of photo-
detectors which scan a greater portion of the surface may

be used.: o _
38 : Procedurally, once the photoresist-coated wafer



be used. .38 .- Procedurally, ohce:the phot or esi st - coat ed waf er 5'

i

has been exposed, it is imersed in a devel oper solution and while th

I S subjected to the nmonochromatic |ight beam and the photodetector h%.’

|é\fransforned into an el ecfrical signal having the general form as
in 5.FIG 1, whith is a plot of reflected light intensity versus tinme. It
IS knowm that the intensity of the reflecbed light froma

photor esi st - coatigd, YUfAQ 'd“g ifeysl %%E‘Ee&xi‘hbht ée&éﬂ@p&f%él@ii&i‘s
because refl ections fronlt “surface’ of photoresist Interfere

constructively 6¥“&G¢”d€éﬁP@€Pﬂ@elQSwﬁPHJ?HGEQ tPofPehBORAERTPHRHC light
substrate, depemdang @nhd Rdet Iplhelmaeeeefto&hpldﬁupl 08I DgapbObARES Bitd ayer .

Si nce both the eXR0 edca d ynex o Borgbons of thefgpotore5|st are eroded
by the developer séﬁﬁ?1 St ?3% SsgePﬁgaéls Acts o%%lY?aflons are
observed, as 515 Mifowd.,i whiiled dsr weploft PEGreflephedhisghtir vrtensibty asgrsus
OSC'||at'0nS att jiRe |Qg aswﬁh%@nr%ﬁﬁkttﬁeoﬁhieﬁsihanEtheréPfe@%&@sed

resi st, are superinposed on a_set of ch slower oscillations which are

i ndi cative of tHdEoSTER & P&H@?ﬁ&%é’rtré?%?d THELBER UAPEHRR %?V?%Pment
cleari ng poi nt, e%i\HEJt@l tiishet I&ecuuataaabnat bebhoBearspiétcions ﬂf@a thet he .
sem conduct or ace i S Si. S caus earance of
one ‘set of reflec |€§e HF2% er nces a%as orP%gﬁgﬁdln $9ég§%%f %ﬁ%ﬁal of
the bul k of lithe degiaved iyiedyomdshsthose ﬁndmcabeduwerhemessmwmtﬁ the .
25 fast oscill addyhding! bR RHeSEAEKALSENELS LAY aCEEUbInETARGtdMs1st

detectlng this event are illustrated in FIG 5 e clrcult of
FIG 5 |ncludeslﬁﬁ@ photdd&ee LPER IfeuEﬁﬁ°§ﬁpcﬁn9h8“?¥5ﬂ§e?eP?EE}%RFf?%n1

t he _ the photore51st are eroded by the developer solution at

different rates, two distinct oscillations are observed, as
15 shown in the curves of FIG. 1. 1In this curve, the fast
oscillations, at the left, which result from the thinning
of the exposed resist, are superimposed on a set of much
slower oscillations which are indicative of the erosion of
unexposed resist. The occurrence of the clearing point,
20 - which is the instant at which a sufficient area of the
semiconductor surface is bared of photoresist to cause
the disappearance of one set of reflective-interferences'
and correspbndingiy denotes removal of the bulk of the
exposed photoresist, is indicated by the cessation of the
25 fast oscillations in the presence of the slow. Circuit
means for detecting this event are illustrated in FIG. 5,
6 and 7.
The circuit of FIG. 5 includes the
- photodetector 11 upoh which the light reflected from the
' 30 photoresist surface impinges. The element 12 is a
preamplifier stage which is connected to the element 13
which functions as an AC noise filter and provides further
amplification.
The ampllfled signal from the output of the
35 circuit of FIG. 5 is fed to the input 20 of the circuit of
FIG. 6. This circuit comprises the first differentiation
" stage comprising the element 21 coupled to the second

38 differentiation stage comprising the element 22.



* 30 photoresist surface inpinges. The elenent 12 is a preanplifier, stage

_ ch is connected to the elenent 13 which functions as an AC noise filter
’ @\prow des further anplification. The anplified signal fromthe output of
: 35 circuit of FIG 5 is fed to the input 20 of the circuit of FIG 6.

- This; circuit conprises the fi rsB differentiation stage conpri$ing the

el emﬂie%n%ua'ae%tao 2l 'aeesea@n@ﬁ%adu&&qwadﬁtdﬁrbnsts%agecmrl sing the .
el ement El ements 23 24 are third di fferentl at i stage an

{1 nal &1 §AABds dOM-PASE, Tidipge: FOEPFCTikRdHon: E1EPeRte 28 498 56 on. ro-oned

anpl i Arer aaféna tlosyneaampliiffier andt b 3 omeplaisslifarl teydd wads. 5

The circuit qf FI 7.comprises two wi ndow conparators, the outputs of
whi chpﬁrgif’gg ORRIBeg'E As previously stated, since the second and
thérd anal og d‘hlel ediricud$ a:feFth. @f cphpsd seist nmmmer they will be

si mul g&gﬁaﬁk}s&ewhﬁc ohtlg §°E§§ wghkﬁgsﬂea&% A’ AN %alQ When the fast

osci | ons cease cor e conparators. corrposed of stages 61 and
62 seAseprevdousdy ﬁéaISdZOSQBCSOtQS ggcond and third amedogani shing of the

ﬂgR ' vaéﬂe%tlaﬁw laftieN o®r bl PRASENRitnOBHRUBhoVIR K edrey MR10BEe 72 and
' gg:tlgﬁltaneolusly zero, within some voltage range, §, only i

10 when the fast osclllatlpns cease Accordingly, the
- comparators composed of stages 61 and 62 serve to determine
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indi cate« he cleating point by the occurrence of an output. In a specific ..
enbodi nent,, the circuits in 5 accordance with FIG 5, 6, and 7 included B
the_foll owing el enents: (1) Western Electric 559C Qperational Anplifier; ';f
(2) Western, Ei ectric -41FP AND gates;_.(3) Weskern Electric NOR 41EE

S

Resistors - Valué In Chns 10. 14-1 MEG 39-1 X 67-
15- 10K 40- 100K 68- 200 16- 250K 69- HK 7:4;75K
44-1OOK  70- 2@ Myanighing of ths F@?("anve?ltSKOi(%hin 8, “and tREir
gé 421555& 46-duqaﬁtl?s3-a!x@‘fl\eﬂd to.ABD ga@e3921aKd NOR ga€8s5K33WhiIORK .
paC|tor Vh ue L n crof.ara 1o 4
20 200 0ob 5h. < Angrcas” gph MaCat e B3188 vy spe qogurrepd{ ofjallogfput]
47 - 1 30 481nFBGspgcétﬁéWSeab99pnsalt.r Sher eiliresids |linght -
signal in cury aé9$ﬁ@hﬁgetu Bag&cosgllkathgas7aqﬁc§@ggalqg@sqglqggyﬁ _
I rregul ar baseline rectilinear graph Il is the |o al S|gnal roduced

by the circuit nme@hempase:3s5(lde¥esrpEn, BRFFﬁfﬂﬁesé@Eu éﬁéé GP‘ﬂhé"TRGéiefi
i ndi cation represgp)edeBretheetlargsci QIP@VQNDa§al$s44 (sqcmdaﬁlnam%tuc

tine.
© NOR 41EE.
G - : Resistors - Value In Ohms
10 14-1 MEG 39-100K 67~5K
. 15-100K 40-100K - 68-200
16-250K 43-10K 69-5K
27-4.75K 44-100K 70-200
29-402K 45-100K 71~-5K
15 31-4.75K 46-100K '
- 33-100K 64-200
35-10K 65-5K
37-402K 66-~200
- Capacitors ~ Value In Microfarads
- 20 _ 17 - 0.01
' : ' 28 - 4
30 - 0.022
32 - 4
' 34 = 0.022
25 - 36 - 4
38 -~ 0.04
41 -1
42 -1
47 - 1
30 ' 48 - 1

[l

FIG. 2 shows a typical raw reflected light signal
in curve I in which the fast oscillations are superimposed
on an irreqular baseline. - The rectilinear graph II is the
logical signal produced by the circuit means just

35 described, with the occurrence of the TRUE indication
represented by the change in level at 11.44 seconds elapsed

time.



I n- general, |ow frequency oscillations, mhlch arise fromthe ecasion of
Ak nexposed photoreS|st and constitute a form dable baseline in'the’ raw
i?'? :1, do not interfere with the determ nation of the clearing point. 5° ~LJ
' -3 shows the second derivative signal and FIG 4 the third detivative

o signal, each fromlight reflected 8remdifferent |ocations on the same

waf er shomﬁng t hat both signals indicate substantially the sanme tine to

h th I 0 has b
derected, cher enitpPAReadd oy, Eraauenty SheliEaCheRty WhIENTT, (o7, oS

factorsaFéﬁﬁtFﬁﬁmtE ?hﬁ'%ﬁb?ﬁc?értBﬂd“@SbﬂﬁF?? Bhotpgesistsangdattern.
Typi cal éynst heut ot @l £6len e apIenbake Ienk0iaNEheOL Bv ¥§hal head-Roki Mes the

I 1 d '
2 r angehRhee FefeLblE 2enf adherafFaEERRCaE] shdct EepPid CHRtBRe poi nt of ¢ he
phot ®r esi st devel BpGend phowvesthet pecend devivaniveasignal anhd overetching

- which tepgs k%ﬂ@gmﬂ@at@@rwaménsiwmofenaﬂtef@.ﬁlfi Resks. It is
expected hat the roc&g?gﬁyeesg{ her ei n |l find use as i nportant

parts ofefleetedet ﬁf?F PRIAR ERBNIAMRR N FBE| gni fi cant
addi t i osisowbndratié echeth ngigppal at i ndicafeusud Sean 0yeD1y othe Ssamecl ai ned ¢

herein ifm@oéofze ?éﬁje&éscfesxeﬂh# nlg?}[)I E)cedure per se but as an | nportant
e

step in manuf a roce Sanme way that etching, inplantation,
cheh® cal dep05|t|Qﬁ$%ﬁuﬁhﬁrﬁ#e$ﬁbm%sﬂesnbrhﬂ$rkﬁn@e#ntgnt$¢-|the i

manuf acéad L pidi At Cf & 1a &E S Fed WYY CESEaSEor aeceminea' heafgé By qgpes herein

o O  lar L SA8 Ry ' o "B RS SCEST ' Bha "Sacme Eby o %nd © S LNEr

cheni cat?§EF 9 g ry

- resist pattern. Typically, the total development time to

end-point would be 1-2 times the time to the clearing
15 point. _

Accordingly, there is provided'an:arrangement-for
accurately and automatically detecting the'end-point of the
photoresist development process, thereby avoiding
particularly overetching which tends to degrade the

20 -definition of photoresist masks. ' '

It is expected that the processes described
herein will find use as important parts of a device
technology and will become economically significant
additions to.maﬁufacturing operations. Thus the invention

25 as claimed herein is not regarded as a testing procedure
per se but as an important step in a manufacturing process
in the same way that etching, implantation, chemical
deposition and other processes are important steps in
manufacturing mictominxature devices. = . .

30 - The references herein to different materials is
meant to describe materials that are either chemically or
physically different. Such materials may be different as

- the result of selectively induced changes in layers
initially of the same material, as in the examples given

%

35 abave.




physical |y different. Such materials may be different as the result of -
sel ectively induced changes in layers initially of the same material, gs\in- .
t he éxanples given 35 above, -9- CLAIM5 1. A nethod for manufact oy, ;o
nlcronlnlature devi ce which includes the steps of formng a patterneo £

: " h
by removing a thin filmportion of a first_ material froman underlylng
support* body in 5 t he -presence of an adjacent region of- a second materi al

on - he suppoeit body which second nateri alCLABMSnot renoved or is

progeessivel y renmoveq ay @%8%?'@%??&%&8 ﬁ‘ﬁﬁﬁoﬂ?nir hﬁ? Q%vféﬁ whi dit

material, and nDnltorlng renpva rst nater ['um nat i ng
with a'light betnaladesoithe gilees ofr Erming auaatigraed dayem by mpémgap Ha

second nat eri al fAMdpewE bk Offi agﬁtrbe n\a*tlhialrﬁfdneﬁﬁ e.mdémﬁhgmx p@#ﬂjbadyeant 0
detect a chg$ge in the reflected.li |d reflec '"PE %p conpri sing
I a

li ght refl ect ed™ & BRTYEASE SfpBL Afe a 8'? ¢ gschiogq Yfe exposed
surface of the smoonu body evhii g sanehdc Ileth‘idbrisynorg removedcer ds t he support

body. 15 ofres<HyAR) haflovdd &L &l filch SToudratilel tnab18he e N Bgam 1S -

ved
nonochromati c I| t and t'h e that Is detected IS cC ein

i nterference beﬁ?ﬂé@n‘"ﬁ’ﬁeﬁ}ﬁ wé’f‘fé‘gfﬁﬂ’r?’l’%ﬁ‘h? W@mg\(ﬂ}pBFtthﬁoﬁG‘ nater hltby |
refl ected from {Hemirdtmefwitth r&n gy eeinmla. céhtibuiuet besh asclukdéngredrétn cl ai m

2 uher ei 0 41 Rl 20 ana  AEEH SEELSET HRORENDHTR! pRE 1 B ELEPIZELA on

detector si‘gnal ess au5|n rst i a
is.term nated athﬂa5@1¢mr¢a Xeddetegtna nbangerren @emf&mtﬂdelfghﬁsttMSsﬂd ati ons

termnate. 4. Aedpabbedd @ﬁgﬂ%‘ééﬁﬁ?¢siﬂ§ ¢*§Ht”¥é%1e@f€ﬁ'?k6h %ﬁ@ XBSEY] s@Ptcéd

third derlvatlve ﬁéh % ; Ho time of the getec %al'%{grﬂﬁrlved.

5. A method as o ANfeid rh TBEAT1AL4, SNEnEXRASRY a7 eG A riber sFFOBY mat
and the underlying surface of the support body.

15 2. A method as claimed in claim 1, wherein the beam is
monochromatic 1ight and the change that is detected is change in the
interference between 1ight reflected from the support body and 1ight
reflected from the film of first material.

3. A method as claimed in claim 2, wherein the said

20 interference creates first oscillations in a detector signal, and
the process causing the removal of the first material is terminated
at a time fixed from the time at which the first oscillations
terminate.

4., A method as claimed in claim 3, wherein the second and . -

25 third derivatives with respect to time of the detector signal are
derived. .

5. A method as claimed in claim 4, wherein the termination of
the first oscillations is determined by the simultaneeous presence
of the second and third derivatives within a predetermined range

30 from zero. .

- 6. A method as claimed in claim 5, wherein the reflected
Tight is detected by a photodetector, the second and third
derivatives are derived by electrical circuits coupled to the
photodétector and the simultaneous presence of the second and third

35 derivatives within the said range is determined by an AND circuit

Ll

y

IR R



;f -

“the first oscillations is det erm ned by the sinmul taneeous presence of_the
nd and third derivatives within a predeterm ned range 30 from zerq.
met hod as clainmed in claim5, wherein the reflected light is- detecteb\_,
phot odet ector, the second and third derivatives are derived by
e trical. circui ts coupl ed t e the -phot odet ector -and the si nult aneous
pres d derivatives within the said range‘ls
det ef‘%ﬁﬁwg thithesErRiM AN chuifs 0 11 11111 11111 . -10- coupl ed t
the el ect rfi ca* n@th%,a§sc1a1med Anndihafi daimg 3 e whensip ¥re claims 3 to J
wher gircé<3e cRiSINGSEheC Abifdval fehé erTRyeimadéritahesd ltésmrmé&rartaé is termnated

1o T B e Y rebl eBpedfy Fi 2 mARTy el bl e e Nabll o0 2 o i e

i B artp veachhthetecmicahiorcbfithe Ginsteoscil hatioosy i s a semni conduct or
substrate.g ang rolgfod iak Sé1a2fiéd sﬁcm}doﬁ%@rwcea{ img @Her@iphot oresi st

film i ch has been selectlvely exposed, Pifopedto etch

sele Ry ifhé femicondyatar syb stqad:e, and the 5" rsgg\a t¥858"%f manufacture of a
-m cr oaiteraluaee gartsef atphstcmesisﬂ Ify T whitehr dasbindenr seldesireliped. 15 20 25 30

35

- 20

. exposed and is developed to etch selectwer the first material. }‘
10 : 9. A method of manufacture of a micromi mature device, N
substantially as hereinbefore described. *
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