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by conpaMesbodwfoh peffammice @t &1 ig0mGREcheaawrIReRy faf £ #A% 1 ibrary or
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fields having a fixed number of fields being selected for

10 said alignment measurement, each of said exposure fields
being provided with at least one 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.

20 : ~
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.



“In an exposure tool, this alignment of the semi conductor wa- fer is
performed prior to exposure by a position conparison of the structured
alignment mark of the recent layer with the virtual, not yet projected

alignment mark of the current lay- 35 er. WD 02/ 093485 P 34 2
After expd¥RO¥¥iHe accurateness of the performed alignme Cgéﬁﬁgéﬁﬂég

nonitored in an overlay tool, where the position of associated alignnent
marks - both now bei ng structured in. subsequent | ayers - can be neasured
in x- and y-di rection, 5 and the difference between them then bei ng
conpared with a threshol d val ue. 5%ent overlay specifications require a
maxi mum overlay to- |lerance of 35 - nmin the case of high-end products.
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t heir vi thralsheddntvedpart through the optics.' Ha- ving determ ned the
position differences, shift, scaling, and 20 rotation of the current |ayer

to be pr cted with respect to th revious |ayer ,jis known.and the
posi tion %%%ﬂla{tff E‘PFﬁéfi‘/\%ﬁ“é’ro%%)a’@%lW %%W}a&vef&g Y 56 mati on
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veral posfy BALRSHNME SnCRheSHERiBE1 ChEH) CaYt - ﬂwldﬁibaﬂﬂi lexposure
field on the wafer. A common alignment procedure during expo-
sure is to select a set of exposure flelds 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 ‘compa-
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_‘ O.ﬁ
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 smmllar procedure is valid for the overlay control. In se-

-30 veral post-procegsing 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 in many instances not feasible, particularly if



" shing (CMP) or etching, the alignnent marks structured in a previous
exposure step are often danmaged or obscured, parti- cularly is sone process
change occurred. in these cases, the structure of the alignnent marks has

to be adapted to the 35 process and changes therefore na¥ | ead dg%eriorated
al i gnment worma0R3#8s Thus, a sufficient alignnment procedure,CBWPﬁW% ay

control, is in many instances not feasible, particularly if WO 02/093485
PCT/ EPO2/ 04834 3 the processes described above occur systematically, e. g.
at thé wafer edges. Therefore, the alignnent quality decreases resulting
in a lowered wafer yield. 5 To circunvent this, overlay or alignnent
control programs commonly flag otheP signals if presel ected exposure
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nunber, perform ng an offset neasurenent using said first alignnment

structur%k @Et@héié o %”p§I$é¥yf%éHEHtf¢E of the present invention
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 éolved-by a method for performing an align-
ment measuremenﬁ of two patterns in differxent layers on a se-
miconductor wafer, which compriges a set of exposure fields
20 having a fixed number being selected for said alignment mea-
surement, each of said exposure fields being prqvided 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 of fset measurement using said
first alignment structure, with issuing an error signal re-
presenting the case that g@aid offset measurement either is
. not feasible due to a poor alignment structure quality ?r
'.36 provideé an offset beyond a tolerance range, gelecting a se-
cond exposure field in response to said error signal at a
substitute, which is not included in the get of exposure
fields on said semiconductor wafer with the exception of the
first exposure field, selecting a gecond alignment structure
15  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




" presenting the case that said offset measurenent eitheris not feasible due
to a poor alignnment structure quality or 30 provides an offset beyond a
tol erance range, selecting a se- cond exposure field in response to said

error signal at a substitute, which is not included in tgﬁifﬁﬁl §4exposure
fields on WROHOWEM conductor wafer with the exception of ¥ LERRINEP oy bosur e

field, selecting a second alignnment structure 35 in said second exposure
field,.perforning‘an of fset measure- nent using said second alignment
stfucture, and continuing wth nmeasuring a second relative offset of an

al i gnment WO 02/ 093485 PCT/ EPO2/ 04834,4 structure in a next exposure field
of said set of exposure fields. Acco#drng to the present I nvention, a

di f f er entgtahiqpurentib s tnaxtt exposureafighterd savdk ssfuicfaEROPYLe s

sel ected cpe measur enent of the position offset cannot be carried out.
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nment i oned above Instead of signalling an alarmto the operator for, e. g.
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t he neasuaééﬁggofﬁf@ﬁr éukgl|1ntﬂrraptgngehhenexm0$wmﬂupnﬂﬂaﬁﬁhyaasﬂbw

second e 20 1&;@ LYl | i ol DG eyauRkiofl tinme
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vicinity of 4hgs 089 u8er Mg the alignment step, or a full characterl—
sation of the overlay quality in a metrology inspection.

15 1In order to retain the positions of the alignment mark across
the wafer map as far as possible constant, the second align-
ment structﬁre selected can be chosen from the same exposure
field where the error occurred. Since the measurement of an
additional alignment mark reguires only a few seconds, while

20 the overall quality is retained, a large amount of time is
saved as compared with an operator incenvention,

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

posure field has a position in the viecinity 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 f£ields 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
15 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-



" 25 obscured alignnent structure. But the second alignment struc- ture may
al so be selected froma different exposure field, which is not part of the
set of exposure fields being prese- lected. In this case, the total nunber

of selected exposure fields is also retained holding the aﬁgﬁn%$?f
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ment. The present nethod is preferably inplenented in overlay or alignnent
control programs selecting the necessary exposure 35 fields and alignnent
mar ks positions froma stored table. If the error signal is issued which
represents the problemof poor alignment structure quality or offset

tol erance violati WO 02/ 093485 PCT/ EPD2/ 04834 5 on, a substitute exposure
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def ect inspection., scanning electron mcroscopes, or processing tools
needing an alignnment because they affect distin Eﬁfart of . the wafer 15
surface. The possdntomeifhadd s apprdcaRpst? 7Y | R PEsBEEt t he

first expgg%g,gr%}l&ﬂ S8 FsiResr0eeus! ynheembriaphertdw walfer paobfaarthat is
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gener al | ycbel 6fppstdol®, but can also be used in, e. g. alignment
procedures for other metrology tools like defect inspection,
scanning electron microscopes, oOr 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 exposure f£ield 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 consildering
25 that an exposure field already being a member of the fixed
nurber 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
gelected for performing the offset measurement of the align-
ment marks from the different layers. The procedure of selec-
ting even further exposure fields ag a substitute can be con-
tinued until a threshold number of substitute fields repre-
35 genting the case that obviously any alignment mark is obscu-
red, or perhaps a wrong mask pattern is projected onto the
already structured wafer surface.



" 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
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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 mdintenance 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 quality
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 marke being selected for a measurement,
and a 2 or a 3 designating substitutes,




“spent in system mai ntenance or repair is advantageously redu- ced. 20

Furt her advantages and aspects are evident. fromthe dependent clains. The
invention will be better understood by reference to the 25 follow ng
description of enbodi nents of the invention taken in conjunction with the
acconpanyi W§ B0%#8hgs, wherein 30 figure 1 shows a first ffs4
structure with poor quality initiating a selection of a different
alignment structure in the same 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 fie%ds wi th 35 alignnent marks being

sel ected for a neasurenent, and a 2 or a 3 designating substitutes, WO
02/ 093485 RfiT#eEFR02604884a Fraph retaldl istheds fargmapichdnoasbskébuter

mat chi ng substitut ¢ L.aLggt 91vh e SiEaGARkgets. An alignnment structure

20 enbodi ed as an ove?Fay target to be 5 measured in a netrol ogy tool,
whi ch has poor quality due to previous processing steps, is shown in the
upper por i odl Rfnmeitg@teuttuibe2al égvodidd s act wverd@y taygeitt tonkd in the

up- per left corner of the rjbeline aof. e re _fis 0 a
seni candUeRT e dn £ mletr%rf’rslnggi’egéé% eva{lhcgﬁgflg'ls sl arl&?w&%ﬁ uﬁ:g 20
consi sts peyvirfust mpoaesatngastgpar r v gRlPvIwila- gm]m@gr orrden pfa
previousl y; StEdGt Uned G8SBnheRRCELFaYBIrLf2R 1@ Hhe ik iDRAM Ral keenupo forma
reference tarPet 31, and B) . of four gnall eq| al | struc%urﬁgrgar? in a
resist | aB®¥, I&fh aorrer £ etgﬁt BCELRELLRS I%&a, r?é%’ F&YiFe “&q §fven in
a) to proa éémidqhﬂqmthesMaferangeInBﬁhiavexamgﬂeayﬂnea@dﬁgmmwm,scﬁnprises
Measyry ngtufﬁcgﬁnégﬂéygﬂgfashSE 4 quadratically arranged twin-trenches

formed in a previously structured deep trench layer of a 0.14

pm 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 wvide a resist target 30.

o
An overlay measuréméht‘comprises measuring a deviation of the
centre of the resist ﬁ%rget 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
targeti3i of the'previously structured layer rxeveals 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 1ocatgd 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-yideviations 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 geherates an er-
35 ror signal indicating that an offset measurement is not fea-
gible since either the alignment structure provides poor
quality or cannot be detected at all. The error signal is



centre of the resist target 30 with respect to the already structured
reference target 31 of the previously formed 20 | ayer. Wiile the resist
pattern 30 is clearly visible on the SEMIimge: in the upper portion of
figure 1, the reference target '31 of the previously structured | ayer
reveal s a WO#093485r ucture contrast due to e.g. a local fAIERYMBhaving
oc- curred during a recent exposure or due to chem cal nechanical 25
polishing (CW), 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 alignnent neasurenent, as shown in figure
2, the neas 30 urenent of x-y 'deviafttions in centre positions of the
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oor qualrty or "cannot be t ect at .all. Jhe o] ignal is WO
02/ 09B485OPEYL EPOMMBMIB AL SIRAFEE ﬁiﬁéﬁgy ﬁ‘ﬁelgo PFOFS%%OE?%m whi ch
has accegsthOadighféhie stonpetstery 20he 234sition of a second al i gnnent
structure 21b i‘n a substitute exposure field 11, which is uniquely as-

sociated with the previous exposure field 10. The relatiﬁe SHEOSAtion
i nsi de t i€ papbsanbaflel boawl phenomende ldkeefrsHe FEPRSatPGnRBNtRSt ruct ures
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the first exposure field. In the case of the alignment struc-
ture 21b in the lower right corner of figure 1 both centre
15 positions, i.e. the centre poesition of the resist target 30
and of the twin-trench reference target 31lb, can easily be
meagured, and thus an accurate oveflay 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 gquality.

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

25 metrology tool recognizes from the error signal 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
pm 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 pm (with a single-trench).




"ture 21b in the lower right corner of figure 1 both centre 15 positions,
I.e. the centre position of the resist target 30 and of the tw n-trench

reference target 31b, can easily be neasured, and thus an accurate overl ay

determ nation can be achieved. Therefore, the inter-field change 101

in' figure WO 02893#% f or med by the metrol ogy tool control FGYFPAHPEH re 20
sponse to the error signal provides.a high degree of automa- tion, thereby
saving tinme and inproving product quality. In figure 1 another enbodlnent
of the present invention is shown in the lower left corner. The cont rol
program of the 25 netrol ogy tool recognizes fromthe error signal content,
whi ch originates froma detection of foor quality in the alignnent
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essenti al ield 10 hat hag a tr h reference
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02/ 093485, RCHERI2LAABAE Strlbivranyldei adlant ageaes), inf al aegereew ucture
sizes do nqot. suffeé h as, st a &ng|d§1ﬁgcﬁh@e
si zes. |rF§Q¥%su§ﬁ905Vngﬁ? ?h5°£%§gn§§ 1ﬂgﬁﬂéaﬁ-§ﬁ} cture 21a  has a
distance(ﬁﬁtuﬁepm@xthﬁsepysﬁblquron1the first align 5 ment structure 20
havi ng poor quality. The position of this second alignnent structure 2la
is also stored in_a reference LI oLggontrol
progﬁ§n1t?hwﬁn\R?Wh*@edoH%FBstFﬁ ? V@n %%??l%%]aiﬁ§ﬁ% S%?gggn%?né with the
advant agesrgif pdvadEed padoesattion- of rpbepilhe dinnplianEoPeENEERNEf possi bl e
probl ens gccugélré%ent processes including CMP or exposure, the con-

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, 101 4. e,
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 correcbione 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 coritact alignment pattern 30a of the
alignment structure 2la as a substitute and the corresponding.
gate contact pattern 30 of the standard allgnment structure.
30 20 has been determined. The corresponding difference in y--
direction amounts to +4 nm. These rassults 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, these offsets are con-
siderably smaller than typical overlay specifications 200
amounting to +/- 60 nm. The values provided above were meas-



"during recent processes including CVWP or exposure, the con- trol program of
the nmetrology tool is able to determne whether to performan inter-field
change 101 or an intra- 15 field change 100. It is al so possible to conbine
bot h changes 100, 101-i.e. first to try out intra-fieldP &w;po, and
if this ch¥R§Y938¥%vi des no inprovement, then second foll yoan inter-
20 field change 101. A further inprovenent is achieved 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 asurenent is shown in figure 3.

There, an offset of -1 nmin overl ayl ccu- racy between the gate contact

al i gnnenyriedt FerntBasahet het, athigrerdaths el igenert 29trucgturefikkt i t ute and
the corregsponding.._ .0 dnflit 30 of the standard alignnent
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structur beén erm ned. The corresponding difference iny
direction anounts to +4 nm These results may be used as in- put
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sel ect ed exposyr,e fields e QplidSrhehabky8stPs| FioN8s tA=1 he
orig?ﬂatFﬁb5§¥%B§W#€rhyeFégaﬁgégﬁﬁ?%h:g$ék%rnan eﬁﬁssstenaticaLh%, e.g. the
next fielmeatedivhdeliiysr mhsmpeseraBINtRaFeltt BhEFTHRY"i HT It 1y be
cho- position of a substitute exposure field 11 repeatedly pro-

vides high quality overlay measurements. The sgelected set may

then be altered by incorporating the gubstitute 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 procesgs tool in the fab.



' sen by experience, or by inplementing neural networks. This 10 is

particul arly advantageous, if certain exposure fields re- peatedly deliver
m smeasurenents, or if a certain relative position of a substitute
exposure field 11 repeatedly pro- vides high quality ove rements.
The sel ectYY4®B4¥ay then be altereq by incorporating théﬂ%ﬂ§@?€#ute
exposure 15 field 11 into the set, and by sorting out the exposure field
10 hitherto uniquely associ ated with it. .As a hyproduct an operator, is
implicitly informed, that cer- tain exposure fields are inflicted with
probl ens, which is 20 due to previous processing. This helps to faster

|dent|fy the cause | ocal |y enhanced particle contam nation, chuck
probl e E&%&ggﬁ eﬁ@mefglgzhe exposure tool or any other process
tool in 093485 PCT/ EP02/ 04834 11 List of reference nunerals

1 seniconductor waf er 2 exposure field 5 10 exposure field selected for
al i gnment neagwieopductbrresfessai d of exposure fields 11 substitute

exposure fields, second posure field 12 further substitute exposure
field, thirdPO68F g0 taetf

d 20 alignne L ,structu f Li gnnent
neasgr enent elx@ozei:a:&elibgﬂ-iit ﬁﬁee%ﬁ‘?‘b%n ORI h‘r é\gaﬁﬁgg%ﬁgxpggﬁge field,
secondz%% te Jaileuree2db substitute allgnnent structure in other

I el

exposure econd aI| ct ndl e &gnﬁlaaatern in first
layer 15131 sRerdate ngEnE igdd d% %

i secon Iayer [ harn of
substituig Stfuﬁﬂh&ﬁésubshluutﬁe¢%@@5u¥ﬁ ﬂﬁ?ﬁgoﬁ te&%gin second
layer of jgubsiy{ SHifert! "HTuckie Mél@cﬁéﬂﬁfdMAaalgnment measurement

L0 2la 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



20 100 intra-field change 101 inter-field change 200 overlay specification
tol erance’ WD 02/093485 PCT/ EP02/ 04834 12 Clains: 1. Method for performng
an alignnent neasurenment of, two pat- 5 terns in different |layers on a
sem conductor wafer (1), which conprises a set of exposure fields (10)
havi ng a fWQEH%Iber ~being sel ected for said alignnent PREEE0Mht | each
of said exposure fields (10) being d?ovided with at | east one align- nent
structure (20), conprising the steps of: 10 -. providing the sem conductor
wafer (1) to a processing tool for performng said alignment 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 alignnment structure

(20), with issuing an error signal representing the case, that said offset
measur en€ABLiBBEther is not feasi- ble due to a poor alignment structure
quality or provides an offset beyond a tol erance range (200), 20 -

= subst | fut METARCFOF SPRErOT ML A A opReReRARaR-LAeRE O ohe b i d
sem cHndietxoms ﬂmfdiftgyenﬁtlﬁYQM@eCék@@ﬁﬁﬁéﬁ°8ﬁ“?ﬁ€rfwgg reibLSUV%f??eld
(10), Selcgﬁglggfa se6000o Rl dxgiyBitte Filddur(@of 2haviddhba fixedi oumdsrsecond
o o e 1), g BELfOLm ng an of §Sel URasULapenL Ui 0g satd second
al i gn- mbiRingt pedeGred (595, 85 LIRS A Ag mn%ﬁ freasuring a. second
rel ati ve epigcapireoft iabidsal 1 gnrisrines muestided wath abxieasposbeeatieghd of said
set of 30 exposure fLelss) (1Dmfri el etergeapdi 8g:t0 claim 1,
10 - providing the semiconductor wafer (1) to a processing tool
for performing said alignment measurement,
- gelecting 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),
- gelecting a second alignment structure (21a, 21b) in said
25 second exposure field (11),
- performing an offset measurement using said second align-
 ment structure (2l1a, 21b), o .
- 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,



‘'characterizedinthat sad second exposure field (11) is
the sanme as the first 35 exposure field (10). 3. Method according to claim
1, WO 02/093485 PCT/EP02/04834 13 char acteri zed i nt hat

said second exposure field (11) is different fromthe first Posure field
(10). 5 4.WQEHB¥dSaccording to claim2, c har act e rPGTEPRROF ¢ h g
t the second alignnment structure (21&? In the sane exposure field (10, 11)
is selected, such that the relative.distance between the first (20) and
second allgnnent structure (2la) 10 is nore than 10 microns and | ess than
100 mcrons. 5. Method according to anyone of claims 2 or 4, char act
eri zedi nt hat the second alignnent structure (21a) is selected,
such that 15 fhﬁ glgﬁgngnzog ats §i Al num hiaewi dth is different fromthe

m ni num |nemnd of the fir S ( t gast 20
per cent . 881 \VBePRA SRERAHY r"Fg%t"&e'1L 33‘%@ %? aﬁg?%risjé %9 mb&l]}% fdﬁ aract
er i z exgobuye-fiésdi (plan error signal when perforn1ng t he of f set

measure- nent using said second alignnment structure (2la) representing the
case, that said offset neasurenent, either is not feasible due to a poor

allgdﬁenﬂ sMetibodr aceprding t=5 321 Gvi des an of fset beyond a tol erance
range, csglgcglggcattgldee%ppgurexfmeldt(hZﬁ tn response to said error

signal as.a substitu | ed.,i h etx9ba@xposur e
fields ofP€aPBCSBHH %ﬁﬁmﬁ t%hé%%q3Q%h%@ in E§Ee§%gé %ﬁg of said first
exposur e filiedBd (£L20) 11B0is qﬁtiﬁﬁﬁ:n§4£# Ghﬁ§thﬁe§§E?E£¥ﬁt ﬁgFﬁﬁ 2 third
al i gnnent, . SLEHCEHEE £( 240) (20) and second alignment structure (21a)

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 (21a) 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. '

. Method according to anyone of claims 2 to 5,
haracterized by
- issuing an error signal when performing the offset measure-

0\

20

Q

ment using sald second alignment structure (2la)

representing the case, that gaid 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 allgnment

structure (21b).

7. Method according to anyone of claims 1 to 6,
characterilzed in that

35 said processing tool igs an exposure tool, and said alignment
measurement is performed to provide a wafer stage adjustment.



7. Met hod according to anyone of clains 1to 6, char acteri zed
i nt hat 35 said processing tool is an exposure tool, and said alignnent

measurenent is performed to provide a wafer stage adjustnment. WD 02/ 093485
14 PCT/ EPO2/ 04834 8. Method according to anyone of clains 1 to 6

characteriW@009348% t h a t said processing tool is an ove'F‘FH’;rP%fq’é)l ogy
tool, and said alignnment neasurenent 4 s performed to control the quality
of 5 a recent, manufacturi.ng process carried out on said sem conductor
wafer (1). 9. Method for performing a series of alignnent neasurements of
each two patterns in different |layers on a sem conductor to wafer (1),

whi ch conprises a set of exposure fields (10) having a fixed nunber being

sel ecteg, f iad Sk t Lo NB@yeHe nehtclaiach ofces®,d exposure fields

bei ng p%dv?lr&‘e:g‘g\l?vi F%Ebg?@ﬁgas? oge al irgnrr@thsatrejcture (20), char act e
r i z eadbi anrtancatt €18 * & RclromalPnetworK is trained usingﬁéﬁg st eps of
any cl aiggid padctsidingugbob, ia si geaerlay imehrelagy tOald &G net wor k
in case that "an_ errar. si | 4 LS s£hed tenaaiadly the efufzddttymedsur ement s
in difféJéﬁm}eé’;FeF‘?%%‘F%g‘gg?eéétpgﬁfe expospre field (1), of 20 said

sem §0nductezrentatemUEECLUrABISBYREePBNCHFE L8 P¥eObP % hosure  fi el ds(10)

Is altergd ddhdiRaRANSRree 381 d signal.

9. Method for performing a series of alignment measurements
of each two patterns in different layers on a semiconductor
10 wafer (1), which comprises a set of exposure fields (10)
having a fixed number being selected for said alignment
measurement, each of sald exposure fields being provided with
at least one alignment structure (20),
characterized in that
15 - a neuronal network is trained using the steps of any claim
from 1 through 8,

- & gignal 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

20 said semiconductor wafer (1), .
- the selection of sald set of exposure fields :(10) is o

altered in response to said signal.



