WO 02/ 093485 PCT/ EPO2/ 04834 Description Method for performng an alignnent
measurenment of two pat- terns in different |layers on a sem conductor wafer
5 The pr ework/obzasenti on relates to a nmethod for perform ngcareroabisghment
measurenent of two patterns in different |layers on a sem conductor wafer,
whi ch conprises a set of exposure fields having a fixed nunber of fields
being selected for 10 said alignnment neasurenent, each of said exposure
fields being provided with at |east one alignnent structure. Throughout
this docunment the termalignnment structure refers to any measurenment mark
used for identifying absolute or re 15 lative positions on a sem conductor
waf er, BeHSTaPFdRRent nmarks for aligning a wafer on a stage in an exposure
tool or overlay targets for conparing the deviation of two patterns, in

differept ] ayers or reqgistration rk r Ll a u posi ti ons
on a maQ8F£8§ §8ﬁpB?F§§ﬁm&F9haPeFer ﬁ%gkgapgsgagsh&%FﬁEﬁggﬁkbﬁﬁginate from
a |libratgros anréféfementwdbyersDon ko semécoagiudgitprdesdeasi ng mi ni num
structure sizes of in- tegrated circuits, strong requirenents are set to
the m nute exposure of a sem conductor wafer with a mask pattern. An ac 25
cur at e @her bapsestconventyoacE6Aplieshsd By "SGR g ra Peedicda e @l i gnnent
mar k t hat ; hagebeepestlivetdhed o@n tiie perfeinguin BAGTE drierk Nlgdr@urexposure

step, i. e’ the recent |ayer, i, th anot her ali gnnment rk being associ at ed
with a ﬁa§ﬁmﬁ§PndP€FﬁrtUaggrpr8$%6$b&°5ﬁF&SFﬁe qﬁ?%ﬁ%?%%ﬁ?ent st ep.

30 In agielpesuaeiheok, fikies aumperent dfidlde detireprdieiadredvdorf er is
performed.prior, to exposure by a, positio ri t uctured
al i]gc?"meﬁf“ﬁaﬁg SPUERE FERERESFSYSr wWah '[éhf(e:%g@i%r te%%su%t f}}getl%tp% oj ected
al i gnnebkeimgr brofritke euthert: [l@pst3®ner alignment structure.

Throughout this document the term alignment structure refers
to any measurement mark used for identifying absolute or-re-
15 lative positions on a semiconductor wafer, e.g. alignment
marks for aligning a wafer on a stage in an exposure tool or
overlay targets for comparing the . deviation of two patterns
in different layers or registration marks for measuring abso-
lute positions on a wafer by comparison with reference data,

20 which can originate from a library or a reference wafer.

Due to the rapidly decreasing minimum structure sizes of in-
tegrated circuits, strong requirements are set to the minute
exposure of a semiconductor wafer with a mask pattern. An ac-

25 curate overlay is commonly accomplished by aligning a dedica-
ted alignment mark that has been structured on the wafer sur-
face in a previous exposure step, i. e. the recent layer,
with another alignment mark being associated with a mask pat-
tern to be projected onto the wafer in the current step.

30
In an exposure tool, this alignment of the semiconductor wa-
fer is performed prior to exposure by a position comparison
of the structured alignment mark of the recent layer with the
virtual, not yet projected alignment mark of the current lay-

35 er.



WO 02/ 093485 PCT/ EP02/ 04834 2 After exposure, the accurateness of the
performed alignment can be nonitored in an overlay tool, where the

positi on wh 02asx8xi at ed al i gnnent marks - both now bei ng PCTEPOLO4SAE4 | N
subsequent | ayers - can be neasured in x- and y-direction, 5 and the

di fference between them then being conpared with a threshold val ue.

Current overlay specifications require a maxi numoverlay to- |erance of 35
- 50 nmin the case of high-end products. The 10 alignment nmarks, of which
the position differences are measu red during exposure alignnent or overlay
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previ ou§h{r§)ﬁ@rohds‘4é\¥d¥m and the position and novenent of the wafer stage
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exposure_ 25 fiel ds deter aI| nment i s conmopnly tab at ed and

m ne
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structuré)%%ﬁhl I gnnment mar ks has obeaagedtoth °
field on the wafer. A common allgnment procedure during expo-

sure is to select a set of exposure fields already structured
15 in the previous exposure step having a predefined number of
position. In each of these, e.g. nine exposure fields, four
alignment marks are measured in x- and y-direction and'cqmpa-
red against their virtual counterpart through the optics. Ha-
ving determined the position differences, shift, scaling, and
20 rotation of the current layer to be projected with respect to
the previous layer is known and the position and movement of

the wafer stage can be adjusted.

The information associated with the selected set of exposure
25 fields determined for alignment is commonly tabulated and
read out by the alignment control software, which automati-

cally performs each of the alignment measurement steps.

A similar procedure is valid for the overlay control. In se-

30 wveral post-processing steps such as chemical-mechanical poli-
shing (CMP) or etching, the alignment marks structured in a
previous exposure step are often damaged or obscured, parti-
cularly is some process change occurred. In these cases, the
structure of the alignment marks has to be adapted to the

35 process and changes therefore may lead deteriorated alignment
marks. Thus, a sufficient alignment procedure, or overlay

control, is im many instances not feasible, particularly if



35 process and changes therefore may | ead deteriorated alignment nmarks.
Thus, a sufficient alignnment procedure, or overlay control, is in many

i nst anceswpaR/09383i bl e, particularly if WO 02/093485 PCT/ ERPGAIPOZBB44 3 t he
processes descri bed above occur systematically, e. g. at the wafer edges.
Therefore, the alignnment quality decreases resulting in a | owered wafer
yield. 5 To circunvent this, overlay or alignnment control prograns
commonly flag other signals if presel ected exposure fields and alignnent
mar ks cannot be detected or give two fgoor nea- surenent signals.
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of provi- ding e sem conductor wafer to a processing tool for perfor-
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measurenent either is not feasible due to a poor alignnent structure

quality of 30 proviflesan Qffsely hayand 2.4 deraice,za000. sebestisg a se-
cond exposure BT TR re ponse to sald error sign at a
to decrease the time needed for an alignment measurement or
overlay measurement of a semiconductor wafer and to increase

15 the wafer yield.

‘The objective is solved by a method for performing an align-
ment measuremenﬁ of two patterns in different layers on a se-
miconductor wafer, which comprides a set of exposure fields
20 having a fixed number being selected for said alignment mea-
surement, each of said exposure fields being provided with at
least one alignment structure, comprising the steps of provi-
ding the semiconductor wafer to a processing tool for perfor-
ming said alignment measurement, selecting a first alignment
25 gtructure in a first one of the set of exposure fields having
a fixed number, performing an offset measurement using said
first alignment structure, with issuing an error signal re-
presenting the case that said offset measurement either is
not feasible due to a poor alignment structure quality or
30 provides an offset beyond a tolerance range, selecting a se-
cond exposure field in response to said error signal at a
substitute, which is not included in the set of exposure
fields on said semiconductor wafer with the exception of the
first exposure field, selecting a second alignment structure
35 in said second exposure field, performing an offset measure-
ment using said second alignment structure, and continuing

with measuring a second relative offset of an alignment



substitute, which is not included in the set of exposure fields on said
sem conduct or wafer with the exception of the first exposure field,

sel ecti ngwe ie@exsdl al i gnnment structure 35 in said secondPeTmEpouoss3fiel d,
perform ng an offset neasure- nent using said second alignnent structure,
and continuing wth neasuring a second relative offset of an alignnent WO
02/ 093485 PCT/ EP02/ 04834 4 structure in a next exposure field of said set
of exposure fields. According to the present invention, a different
alignment 5 structure, or alignnent m@rk equi valently, is selected if the
measurenent of the, position offset ca %ébe carrled For _exanple

this may®beldEe ott He %%}éif:u‘?ﬁ"ﬂﬁs%?e o eFFE%t §e gfn%ﬁ??%ﬁlé% above.
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sel ect ed exposur
sation of the overlay quality in a metrology inspection.

15 In order to retain the positions of the alignment mark across
the wafer map as far as possible constant, the second align-
ment structure selected can be chosen from the same exposure
field where the error occurred. Since the measurement of an
additional alignment mark requires only a few seconds, while

20 the overall quality is retained, a large amount of time is

saved as compared with an operator intervention.

Most preferably, the alignment mark chosen from the same ex-

posure field has a position in the vicinity of the damaged or
25 obscured alignment structure. But the second alignment struc-

ture may also be selected from a different exposure field,

which is not part of the set of exposure fields being prese-

lected. In this case, the total number of selected exposure

fields is also retained holding the amount of positional in-
30 formation constant that is necessary to perform the align-

ment.

The present method is preferably implemented in overlay or

alignment control programs selecting the necessary exposure
35 fields and alignment marks positions from a stored table. If

the error signal is issued which represents the problem of

poor alignment structure quality or offset tolerance violati-



fields is also retained holding the anobunt of positional in 30 formation
constant that is necessary to performthe align- nent. The present nethod
i s preferablog/opasps enented in overlay or alignnment contr olPCprEPgr/e4ss4

sel ecting the necessary exposure 35 fields and alignnment nmarks positions
froma stored table. If the error signal is issued which represents the
probl em of poor alignnent structure quality or offset tolerance violati WO
02/ 093485 PCT/ EP02/04834 5 on, a substitute exposure field and alignnent
mark position which is preferably stgred in the sane table previously,
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al r eady ngggdérggn?SE 8£hégemét§ggogy tools like defect inspection,

scanning electron microscopes, or processing tools needing an
alignment because they affect distinct parts of the wafer

15 surface.

The position of the second exposure. field with respect to the
first‘expoéure field can advantageously be adapted to the
problem that is to be expected by the damaging or obscuring

20 process, for example it can be the next exposure field in the
same row of the wafer map, or it can generally be chosen to
be the next exposure field in the direction of the wafer cen-
tre or vice-versa. It is also possible that the second expo-
sure field is randomly chosen, thereby always considering

25 that an exposure field already being a member of the fixed
number of exposure fields being preselected must not be mea-
sured twice. In a further aspect, the case that the second
alignment mark also reveals problems with obscuration or da- |
mage is considered. According to the present invention, a

30 third exposure field with a third alignment structure is then
selected for performing the offset measurement of the align-
ment marks from the different layers. The procedure of selec-
ting even further exposure fields as a substitute can be con-
tinued until a threshold number of substitute fields repre-

35 senting the case that obviously any alignment mark is obscu-
red, or perhaps a wrong mask pattern is projected onto the

already structured wafer surface.



nunber of exposure fields being preselected nust not be nea- sured tw ce.
In a further aspect, the case that the second alignnment mark al so reveal s
pr obl ens wotok/opdastur ati on or da- nmage i s consi dered. Accordirmpor/eisshe
present invention, a 30 third exposure field with a third alignnent
structure is then selected for performng the offset neasurenent of the
align- nment marks fromthe different |ayers. The procedure of selec- ting
even further exposure fields as a substitute can be con- tinued until a

t hreshol d nunber of substitute fieldg repre 35 senting the case that
obviously any alignment mark is obscu- red, or perhaps a wong mask pattern
is projected onto the already structured wafer surface. WO 02/ 093485

PCT/ EPO% @#834d Goi E%Eﬁ@dnbomhkeﬁb@hn@fthﬁei@e@s@hﬂﬂnhwynkmnn dansenti on

- | f-I t th | t t
per T or mARGRG Fetdd - SERET SYBNEN HIGRE! Soag SoRIE O P Rae
netmork1@s;emﬁsuﬁﬂm@ﬂtﬁﬁheememMabfnehwopkesentramN@thQnlﬁftﬂnpwuévs
accog di ng 1 ?élnf% bﬂ gc qQfs e d rci%i’%@lt 'I‘ %eﬁeuyaqnneltfworf]@rlsemrfe

sdede&@ reeme re- m sneasurenent or f
resul ti m:gs:m ah;hm %amaqm‘-ﬂdlngt h%é@ﬁsmeyheﬂ{ &f Ada mEerardctiBreTof

substi t ytipn ng P i) d%-00 mpAeen stél%d%reede&peeqreetf-&fldawatealyelﬂa& The

sa- ne is vall ‘for the s tion of _the allg&nent mar ks in an exposure
field TS ided CHFMAEINSETpICENdlvEd BFSPdEART 18yt ™ERSi9Hte an
al i gnrferrkterasnd 1@V efd =t AW} il sGdmdbe heelsalleed ion oevem:emacrm:eabrdue to the

sel ectio exposure f|elds stitutes, t fer ield is
i nc}gaseﬂl%ﬁﬂ@ e 5t © @ﬁeaqqe%lifgfgﬁtnﬁl ntEERINCE ﬁreel\gl)o\gl r d &

advant ageousd ywaledu-foeedthe? GeRerdthem @dva&nEa@ésmre:spm@ aﬁne aevi dent
fron1th%ﬁg sufgﬂgleld This idea can also be implemented by fuzzy

logic,

15 Since an alignment and overlay quality can be retained or
even enhanced due to the selection of exposure fields and
. their substitutes, the wafer yield is increased and the time
spent in system maintenance or repair is advantageously redu-
ced.
20
Further advantages and aspects are evident from the dependent

claims.

The invention will be better understood by reference to the
25 following description of embodiments of the invention taken

in conjunction with the accompanying drawings, wherein

figure 1 shows a first alignment structure with poor gquality
initiating a selection of a different alignment
30 structure in the same field (lower left) or in

another field (lower right),

figure 2 shows an exposure field map of a semiconductor wa-
fer with a 1 designating exposure fields with
35 alignment marks being selected for a measurement,

and a 2 or a 3 designating substitutes,



clainms. The invention will be better understood by reference to the 25
foll ow ng description of enbodinents of the invention taken in conjunction
wi th the womemparyi ng drawi ngs, wherein figure 1 shows a fPCTatPoab4sgnnent
structure with poor quality initiating a selection of a different
alignment 30 structure in the sane field (lower left) or in another field
(lower right), figure 2 shows an exposure field map of a sem conductor wa-
fer with a 1 designating exposure fields with 35 alignnent marks being
selected for a neasurenent, and a 27r a 3 designating substitutes, WO

02/ 0934 PCT/ P02/ 04834 gyl i ITB.tChI ng
substitu equr[a getss ?traﬁ%‘ %tagjrlge?'\é% %ﬁ%ﬁ%}ncﬁ%n s%‘r%l}’g‘?lure

enbodi ed as an ov@ﬁt@ptﬁamg@h.$@amdar§-W@&gﬁﬁéﬁ in a netrol ogy tooI, whi ch
has poor quality due to previous processing steps, is shown in the upper
portion of figure 1. The alignnent structure 20 is positioned in the up-
per | ef A Grenmsmt FEGGBE 27 FRSHET SHATUre’ 9Ty papget gto be

sem gonduct A aBfiel al mdtrdiics, @D aiHike, Ald-gmEsE $hs Ut 0aE4r €020

consists a) of 4 uadratlcall ra twin-trenches forned,in a
or evi ouSThFEhIR SRERE Jﬁeﬂﬂmﬂl 270 CHF RESAMTET I 0o form a

r ef el’enCEl.gL&ngQI Jhe mgm)msﬁt fettmructsme |26r iequsdd it semedt mechdans-in a
resi st er ichis ate c nt-.a yer nsi.de_the e, given in
a) to prpo ]§ﬁ/)\:,n rglerre&tj;ec %En %ver ClJl FeasU %%eﬁ?euf%orrprﬁi‘/ses
measuri re %rtdlemraluatrmoﬁﬂatﬂ%r Joerilrr é:h)fs td:@ml:éﬁ Si1h¢ ahegnBdnni shruespect

to the %ﬁaf% ML ed T Qf% Sk C &= 3,1aq_1rg cE’r@th?Ut?i%néﬁ’éémd 20

| ayer. e resist pattern vi si ble hAlnage in
the uppeﬁowc’u:oh %wﬁqw@ly sHeIGterEace EEP trench layer of a 0.14

g DRAM-pattern to form a reference target 31, and b) of four

smaller equally structured bars in a resist layer, which is

the gate contact layer, inside the square given in a) to pro-
15 vide a resist target 30.

An overlay measﬁréméht\comprises measuring a deviation of the
centre of the resist térget 30 with respect to the already
structured reference target 31 of the previously formed

20 layer. While the resist pattern 30 is clearly visible on the
SEM-image in the upper portion of figure 1, the reference
target 31 of the previously structured layer reveals a poor
structure contrast due to e.g. a local focus spot having oc-
curred during a recent exposure or due to chemical mechanical

25 polishing (CMP), thereby being obliterated.

If the alignment structure 20 is located an exposure field 2,
which is part of the set of exposure fields 10 being selected
for an alignment measurement, as shown in figure 2, the meas-
30 urement of x-y-deviations in centre positions of the respec-
tive layer patterns 30, 31 are hard to be carried out. In
particular, the centre position of reference target 31 of the
previously structured pattern is hard to be determined. The
control unit of the metrology tool therefore generates an er-
35 ror signal indicating that an offset measurement is not fea-
sible since either the alignment structure provides poor

quality or cannot be detected at all. The error signal is



target 31 of the previously structured | ayer reveals a poor structure
contrast due to e.g. a local focus spot having oc- curred during a recent
exposur e wp 0dwe348d chem cal mechani cal 25 polishing (CVP) pCriEPozbig3bei ng
obliterated. If the alignnent structure 20 is |ocated an exposure field 2,
which is part of the set of exposure fields 10 being selected for an

al i gnnent neasurenent, as shown in figure 2, the neas 30 urenent of
x-y-deviations in centre positions of the respec- tive |layer patterns 30,
31 are hard to be carried out. In particul ar, the centre position of
referen tar 31 af . th previ ousl tur e rd to be
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eld 1 s uniquely aS- sociate with the previous exposure field
10 The boshagil i emepss BErERtIFSEdE dhé lekposure field 10, 11 is the same
for both alignnment structures 20, 21b. If particularly | ocal phenonena
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]E)erfor n@::ci'fdblemt Eblé @@ﬂrle&mmdbmg odl |tg)dm~®dilgstrrram:t wearRithiof 2h edposure
ield suffi r [ rst
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exposuréJ 9 |gnrrent struc- _ture In the | ower
ri ght cdmheercorirecppuddnt Bdtignrentr StIBqQiesie (2945 ,0F a1 ¢HOFER re position

of the rashsl a3 gtle%Qlya'f‘erfawta@e {dN i RNl H1f o Shser tangeti31b, can

easily be neasure hus _an accurate overlfa deteim nati on can be
the first exposure field. In the case of 'the a

ture 21b in the lower right corner of figure 1 both centre

ignment struc-

15 ©positions, i.e. the centre position of the resist target 30
and of the twin-trench reference target 31b, can easily be
measured, and thus an accurate overlay determination can be
achieved. Therefore, the inter-field change 101 in figure 1
as performed by the metrology tool control program in re-

20 sponse to the error signal provides a high degree of automa-

tion, thereby saving time and improving product quality.

In figure 1 another embodiment of the present invention is
shown in the lower left corner. The control program of the

25 metrology tool recognizes from the error gsignal content,
which originates from a detection of poor quality in the
alignment structure 20, that the problem with the twin-trench
reference target 31 is particularly due to effects of chemi-
cal mechanical polishing (CMP). The problem can be circum-

30 vented by switching from the alignment target 20 with twin-
trench reference targets 31 having a structure width of 0,4
pum to another alignment structure 2la in an exposure field
11, which is essentially the same as the exposure field 10
that has a trench reference target 3la with a structure width

35 of 1,2 um (with a single-trench).



achi eved. Therefore, the inter-field change 101 in'figure 1 as perforned
by the netrol ogy tool control programin re 20 sponse to the error signal
provi des wohegs4segr ee of automa- tion, thereby saving ti ®meTaPd2/048p4 OVi ng
product quality. In figure 1 another enbodi nent of the present invention is
shown in the lower left corner. The control programof the 25 netrol ogy
tool recognizes fromthe error signal content, which originates froma
detection of poor quality in the alignment structure 20, that the problem
with the twin-trench reference target 31 is particularly due to effects of
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quality. The positign of this second alignnent structure 2la is al so
stored iFPtdFefer dhde PO Wsed by the metrol ogy tool control program to
drive the optics to this p05| tion. 10 Thus conbi ned with the advant ages
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trol program of the metrology tool is able to determine
whether to perform an inter-field change 101 or an intra-
15 field change 100.

It is also possible to combine both changes 100, 10l:i.é,

first to try out intra-field changes 100, and if this change

provides no improvement, then second followed by an inter-
20 field change 101. '

A further improvement is achieved by applying corrections due
to a measured reproducible offset between the intra-field
substitute targets 2la and the standard targets 20 into the
25 control overlay measurement. A corresponding measurement is
shown in figure 3. There, an offset of -1 nm in overlay accu-
racy between the gate contact alignment pattern 30a of the
alignment structure 2la as a substitute and the corresponding.
gate contact pattern 30 of the standard alignment structure
30 20 has been determined. The corresponding difference in y-
direction amounts to +4 nm. These rasults may be used as in-
put corrections for those alignment measurements, where the
first alignment structure 20 cannot be measured due to poor
quality and is therefore skipped in favour of the substitute
35 alignment structure 2la. As expected, thesé offsets are con-
siderably smaller than typical overlay specifications 200

amounting to +/- 60 nm. The values provided above were meas-



It is also possible to conmbi ne both changes 100, 101 i.e. first to try out
intra-field changes 100, and if this change provides no inprovenent, then
second fowboaeeBsey an inter- 20 field change 101. A furt h@CTiEPpz/GM88HrENt | S
achi eved by applying corrections due to a neasured reproducible offset
between the intra-field substitute targets 2la and the standard targets 20
into the 25 control overlay neasurenent. A correspondi ng neasurenent is
shown in figure 3. There, an offset of -1 nmin overlay accu- racy between
the gate contact alignnent pattern 30a of the alignnent structure 2la as a

substitute and the correspondi ng, gate,contact ttern 30 of t standard
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vides high quality overlay measurements. The selected set may

then be altered by incorporating the substitute exposure

15 field 11 into the set, and by sorting out the exposure field

10 hitherto uniquely associated with it.

As a byproduct an operator is implicitly informed, that cer-
tain exposure fields are inflicted with problems, which is

20 due to previous processing. This helps to faster identify the
cause, e.g. locally enhanced particle contamination, chuck
problems, lens problems etc. of the exposure tool or any

other process tool in the fab.



vides high quality overlay neasurenments. The selected set may then be
altered by incorporating the substitute exposure 15 field 11 into the set,
and by sowDimgome: the exposure field 10 hitherto uni quelP¢TaPeDeisat ed with
it. As a byproduct an operator is inpHicitly infornmed, that cer- tain
exposure fields are inflicted with problens, which is 20 due to previous
processing. This helps to faster identify the cause, e.g. locally enhanced
particle contam nation, chuck problens, |ens problens etc. of the exposure
tool or any other process tool in the fab. WD 02/ 093485 PCT/ EP02/04834 11
Li st of reference nunerals 1 sem conductor wafer 2 exposure field 5 10
exposurki i edd B@f@t@@&ﬁf@#m%ﬁib%nent nmeasurenent, first said of exposure
fields 11 substitute exposure fields, second exposure field 12 further
substitute exposure field, third exposure field 20 alignment structure

sel ect el fors%miﬁﬁﬁﬁﬁﬁt%%dﬁﬁﬁ%ﬁent LO 2l1a substitute alignnent structure

i n sane; exposkhE=hii-&l dielgecond alignnment structure 21b substitute

al i gnment structure i ,oi#er XPOSUr %ig#g SECoRd2ali-grEBRt Stiket ure 30
alighne%P pat¥RPR'TA Fie %%§%$te§5§% alTgnnent pattern in second | ayer
3la al i gagENLEpakbernref fsebdkitute structure with different size 31b
al i gnment pattern. {0, secondolauer s of aglibstibubeespbutrd wield th same size
20 100 { tragF?EPﬁkgﬁgnégﬂgi ? inter-field change ;200 over] ay specification
tol erante’ further substitute exposure field, ird expdsure Tié
20 alignment structure selected for alignment measurement
L0 21a substitute alignment structure in same exposure field,
second alignment structure
21b substitute alignment structure in other exposure field,
second alignment structure
30 alignment pattern in first layer
15 31 alignment pattern in second layer
31a alignment pattern of substitute structure with different
size
31b alignment pattern in second layer of substitute struc-
ture with same size
20 100 intra-field change
101 inter-field change

200 overlay specification tolerance



WO 02/ 093485 PCT/ EP02/ 04834 12 dains: 1. Method for performng an

al i gnnent neasurenent of, two pat- 5 terns in different |ayers on a

sem conduwoar/og@BEr (1), which conprises a set of exposulP€TiEPet/83{ 10)
having a fi xed nunber being sel ectedi2for said alignment neasurenent, each
of said exposure fields (10) being provided with at |east one align- nent
structure (20), conprising the steps of: 10 - providing the sem conduct or
wafer (1) to a processing tool for perform ng said alignnent nmeasurenent,
- selecting a first alignnent structure (20) in a first expo- sure field
(10) of the set of exposure fields (10) having a fixed nunber, 15 -
perform ng an offset nmeasurenent using said first alignnent structure
(20), wictihsimssui ng an error signal representing the case, that said offset
measurenent either is not feasi- ble due to a poor alignnment structure
quality or provides an offset beyond a tol erance range (200), 20 -

sel ecting azxe&emcah_cﬁ:xmlﬂoemfﬂr@l c:Ra bﬂ)ignmarﬁsmmmnmnemi dof etrW@rpsﬁ;gnal as

a substitute, ,whi i_ncl ud in sai d
sem tondit ﬁncﬁ fdg]rhftl(% tlﬁdyet lhée%g‘kcer)étl on oeai}(%f ]1? irs ex osure é|)rgl d
(10), csed;e:ciserﬁg za ssac orfd eaipiogmentt istldset (i (WHQI%)fPﬁﬁ%d’l‘-@“b%
second 3&‘1 | aldh & 1sa1<10%f1f %ﬂﬂé’iﬂ: e SGledBad TR 415140 said

second mant structure continuing with measuring a
second @mﬁu&e of ¥eslets offl 0an %ﬁggml‘%ﬁ@ Uttt &G nteP Hex@ xpbieRe fiel d

of sai d g8l tfer 3 @dPosune fdglgas (iHY th?e g‘@ﬂmdgﬂccor ding to claim1,

characterized in that said second expos e)lqc(ll) i S the, sane_ as the
firsp - providing the semiconductor wa er 1 processing t

for performing said alignment measurement,

- selecting a first alignment structure (20) in a first expo-
sure field (10) of the set of exposure fields (10) having a
fixed number,

15 - performing an offset measurement using said first alignment
structure (20), with issuing an error signal representing
the case, that said offset measurement either is not feasi-
ble due to a poor alignment structure guality or provides
an offset beyond a tolerance range (200),

20 - selecting a second exposure field (11) in response to said
error signal as a substitute, which is not included in the
set of exposure fields on said semiconductor wafer (1) with
the exception of the first exposure field (10},

- selecting a second alignment structure (2la, 21b) in said

25 second exposure field (11),

- performing an offset measurement using saild second align-
ment structure (21a, 21b),

- continuing with measuring a second relative offset of an
alignment structure in a next exposure field of said set of

30 exposure fields (10).

2. Method according to claim 1,
characterized in that
said second exposure field (11) is the same as the first

35 exposure field (10).

3. Method according to claim 1,



35 exposure field (10). 3. Method according to claim1, WO 02/093485
PCT/EP02/04834 13 char acteri zedint hat said second

exposure WoaR@9x483d) is different fromthe first exposurePCraiPd2/(4568). 5 4.
Met hod according toclaim2, char Bcteri zedinthat the
second alignnment structure (21a) in the same exposure field (10, 11) is
sel ected, such that the relative distance between the first (20) and
second alignnent structure (21la) 10 is nore than 10 microns and | ess than
100 mcrons. 5. Method according to anyone of claims 2 or 4, char act

eri zedint hat the secqond alignnen%lstructure (21la) is selected,
such theath &5rtfecdEnenEi dnZof Fts #i fli mum Fi Aewi dth is different fromthe
m ni numshi RewkdbhdobxbBeuter st eatli gnugnt sstiiiceurat( Z@prbyhat filnedst 20
percent. 6. thh%d géﬁqr sng to anyone of clains 2to 5 20 c har act
er i z%¥P@sHY§ Iied6uithg’an error signal when performing the of fset
measure- nent using said second alignnment structure (2la) representing the

cas t hat i d.of fset sure . _ebther is not feasible due to a poor
alig%negt g??hSéuFgcﬁﬁggﬁgye§5gg$&g?gVides an of fset beyond a tol erance
range, < kekect eng & ehirrd exposur eif el dt( 2P itn response to said error

si gnal a I Lyt Lche! el Nnehtuded n Rhkhgameelex@fosmieosur e
fields g?fesg?ggzl?m'%?&ﬁéﬁ%grgﬁgfﬁ SFQ( 1 i %Eg ] E]%Eex epti or}:@f X said first
exposur &ifildl d1010).1)365- SBEEFELRA nFUER GFELel 5?&?%&&% 'S third

al i gnMepfetwelbhUeiy & 1621tb)207. aMat bedoadcerdignetna atywewafe cl2diads 1 to 6,

10 is more than 10 microns and less than 100 microns.

5. Method according to anyone of claims 2 or 4,

characterized in that

the second alignment structure (2la) is selected, such that
15 the dimension of its minimum linewidth is different from the

minimum linewidth of the first alignment structure (20) by at

least 20 percent.

6. Method according to anyone of claims 2 to 5,
20 characterized by

- issuing an error signal when performing the offset measure-
ment using said second alignment structure (21a)
representing the case, that said offset measurement either
is not feasible due to a poor alignment structure quality

25 or provides an offset beyond a tolerance range,

- selecting a third exposure field (12) in response to said
error signal as a substitute, which is not included in the
set of exposure fields on said semiconductor wafer (1) with
the exception of said first exposure field (10),

30 - performing an offset measurement using a third alignment

structure (21b).

7. Method according to anyone of claims 1 to 6,
characterized in that
35 said processing tool is an exposure tool, and said alignment

measurement is performed to provide a wafer stage adjustment.



characterizedint hat 35 said processing tool is an
exposure tool, and said alignnent neasurenent is perforned to provide a
waf er st aye oaapisss ment. WO 02/ 093485 PCT/ EP02/ 04834 14 8PCHPayasaccor di ng
to anyone of clains 1to 6, char#®cterizedinthat said
processing tool is an overlay netrology tool, and said alignnment
nmeasurenent is perforned to control the quality of 5 a recent

manuf acturi ng process carried out on said sem conductor wafer (1). 9.

Met hod for performng a series of alignment neasurenents of each two
patterns in different |ayers on a seq%go du%%%r%-lo fer (1), which

conpri $es Metdwd GfcexdfbsiF &F BRI

%9 x&d nurmber bei ng

sel ected f oy ,sal - &l ignpent; deasurenent .t dach of said exposure fields
being provided with at |east one alignment r 0) ract e
Do " G Tracaraing 150 Lt SRt Wiy iy SoqY fodfP)ang Safd

arned using the_steps of

any cl aMgdnanm hnddsovghed i Sgnadrned issueentiyel sthe weut oREl ©het wor k
in case that an error _sianal J ct L0 of f set nmeasurenents
B e e R

one exposure ld (10) of 20 said

seni conskiel @sndwfesr (ddfet hElsel ection of said set of exposure fields (10)
is altered in response to said signal

10

15

20

9.

Method for performing a series of alignment measurements

of each two patterns in different layers on a semiconductor

wafer (1), which comprises a set of exposure fields (10)
having a fixed number being selected for said alignment

measurement, each of said exposure fields being provided with

at least one alignment structure (20),

C

haracterized in t hat

a neuronal network is trained using the steps of any claim

- from 1 through 8,

a signal is issued by.said neuronal network in case that an
error signal'is detected repeatedly in offset measurements
in different layers for at least one exposure field (10) of
said semiconductor wafer (1),

the selection of said set of exposure fields (10) is

altered in response to said signal.



