WO 2005/ 104637 PCT/ NL2005/ 000298 Title: Method and apparatus for accurately
applying structures to a substrate The invention relates to a nethod and an
apparatus for accurately applying |lacquer structures to a substrate. To
date, use is often made of nmasks to locally screen a |l acquer, which is used
for form nd¥QHES8M6Iict ures, fromlighting. The use of sSBEHNHESKERI 5

| abori ous and expensive. Moreover, for each new structure, a new mask needs
to be manufactured. Another problemin applying structures to a substrate
is formed by the | arge amobunt of |acquer and solvents used therein. Another
problemone is faced with is providing structures wwth sharp outlines. The
rel ative positioning of the structures in the various 1o layers is also an

i mportant problemfor accurately applying structures to a substrate. .
Applications of the nethod may, for instance, be a nethod for nmanufacturing
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i nportant thatpstirRtea | arge nunber of | ayers of material which are applied
successively, the structures therein are very accurately positioned wth
respect to one another. Here, a so-called overlay accuracy of at |east 2
m crons and preferabl.y at..| east m cron. i,S. desired. The . nvent |

contenpl ates a ne?%dxi!%?’h%ﬁﬁ%e%dzolaa% ﬂg)'dasq ﬁ%taﬁpggatuﬁémf BCRR trate
with which akphBass laqueibfuchiret B¢ adbBygagescri bed problens are sol ved.
For this purpose, the invention provides a nethod where, in a scanning

step, structures Aprdadeiyseipiofted made pfomeslpstolacalnseedendoceerbywhach | east
one 552 10, PLOH £ el RLRSERSLIC el ML 8Ll B ESSaY Head 25 1
20051104637 pfphirMNuRR 882498 e. Rloreover, for each new structure, a new mask
needs to be manufactured; Another problem in applying structures to a
substrate is formed by the large amount of lacguer and solveilts ﬁsed
therein. Another problem one is faced with is providing structures with
sharp outlines. The relative positioning of the structures in the various
10 layers is also an important problem for accurately applying structures to a
substrate. |
Applications of the method may, for instance, be a method for
manufacturing electronic componehts, such as for instance an OLED, a
solar cell, a TFT structure on a display or the like. With these components,
15 it is very important that, in a large number of layers of material which are
applied successively, the structures therein are very accurately positioned
with respect to one another. Here, a so-called overlay accuracy of at least 2
microns and preferably at least 1 micron is desired.
The invention contemplates a method for applying lacquer structures
20  to a substrate with which at least a number of the above-described problems
are solved. _ |
For this purpose, the invention provides a method where, in a
scanning step, séructures already applied. to the substrate are dete'cted by at
least one scanning provision of a processing head, while the processing head

25 is provided with at least one lighting provision, which lighting provision



locally lights the applied |lacquer structure in a lighting step by using the
i nformati on obtained with the scanning step. Using the scanning provision of
t he processing head, positions of already applied structures can be

determ ned very accurately, so that the 5 applied |acquer structure can very
accur at el yWse20p¥/gHeé3Ed | ocal ly. Preferably, the processPEHNhWATNZENE a

di rect mechani cal coupling between the scanning and the |ighting provision,
which is strongly favorabl e to the positioning accuracy. In this context,
the term"lighting” is to be understood in a broad 10 sense. "Lighting" is
not only understood to nean treatnent with visible [light, but also wth U
radi ation, |Rcplgilightothe ipplidsclanyesrstRugiuzernin Eﬂlghtmggmprbg wpgglthe in a

change of the stru tur quer, .for, instance in that the |acquer
cross-1inks Hiigﬁnﬂa Raeb} Br%ge‘imlvjeﬁtf eR@ININETER from the |acquer. The term

“lacquer” is al soykmdiheldds vls’ibﬁ?‘o@é]ﬂ o@&'&ﬁf’ghéﬁﬁi PRsRiMislJfti es are
phot oresi st, UV-curing |acquer, PPV and P for the purpose of

manuf act uri nglré]iE@spphﬁtl strheturpkean bh deteyminké veightdungtedy, o0, thahithe ed out by

t he | ht i t t th f
bt al non s A B PHegher g uEiEh S et byl b8 i hled TafP e st ep
usi ng a maskihdpiooh @G hkad kld AR1R% ALk FEALGup iethgoRt, o one narrow

beam or with an array of narrow beans, which are each individually

control | abl escanrtihg sudrthahrghtmlprbmmn ovhigh isagtrodgly falaralileatol thecont rol | abl e
narrow beans - ich m r instance be |aser beans, infrared beans,

vi si bl e- IlghPO% RER 9YE ion beans or E beanms - the desired structure

can be witten mMﬂgl c@ﬁl%ﬂ?rthe%é]ght"ﬁgﬁ[ﬁ g" %o enﬁﬁd&@fdoﬂ%%aﬁ!r Flake place in

those areas where t |'acquer nee ‘renove converse in those
areas wher e sdmel dcightmgh éecalst drdynmldnrstood)ttemah trestpendiwigh omsiblee | acquer

used. Accor dj 0,an a of .t ent_| the i nfo i,on obtai ned
with the scahﬁﬁ }‘@@Eﬁ? W@gc[ﬁgﬁad?g gﬁ r&é‘}?&éqnb 19y beae Q%&éﬁ%t ture at
a WO 2005/ '10ﬂ9ﬁ1?m5 %éﬂ%@ﬁ%éﬂ@ﬁ&&@f the structure of the lacquer, for instance in

that the lacquer cross-links or in that the solvent is removed from the

lacquer. The term "lacquer" is also to be understood in a broad sense.
15 Possibilities are photoresist, UV -curing lacquer, PPV and PDOT for the
| purpose of manufacturing OLEDs, and the like.

Through the lighting step, carried out by the lighting provision,
structures with fine, sharp boundaries can be obtained. A local lighting step
is not understood to mean a lighting step using a mask, but locally lighting

20 the lacquer with the aid of one narrow beam or with an array of narrow
_ beams, which are each individually controllable. With such a narrow beam
- or array of individually controllable narrow beams — which may for instance
be laser beams, infrared beams, visible-light beams, UV beams, ion beams
- or E beams — the desired structure can be written in the lacquer, as it were.
25 The lighting can take place in those areas where the leicquer needs to be
removed or, conversely, in those areas where the 1acquer needs to remain
present, depending on the lacquer used.
_ . According to an aspect of the invention, tHe information thained

with the scanning step is also used for depositing the lacquer structure at a



3 desired position. In this manner, the new |l acquer structure can accurately
be positioned with respect to the existing structure. According to-a further
el aboration of the nethod, the processing head may al so be provided with an
inkj et printing provision, where a conplete 5 |acquer |ayer or a |acquer
structure V0 2p9plidd4ex¥ to the substrate in an inkjet priRCTNG2065P28si ng t he
I nkj et printing provision of the processing head. Preferably, in the inkjet
printing step, the lacquer is applied locally for formng a | acquer
structure. In this manner, the depositi ng_5 of the lacquer is effected by
means of to an advantageous printing techni que. Because the inkjet printing
i s used, i nstemddpbsitmmpletkisynganer, ihgnewdaspbstataicturd tdn haagatsdy t he
lacquer can _be used in a nmuch | ess wasteful manner. This is because the

| acquer only PerRastoned BEhasppecs do WhepeIstRE POk of structures is
desired. |ncident 'cl:%/rdiné B§a fﬂ%i)g{- bR oA B'Pighe%@ﬂo‘&d?ha% QﬁocBQﬁﬁ?@l‘ebk{t y
je nt | ng D

[
that, with the in pr I'n provi sion, a co efe cquer Fayer is
appl i ed to theasgubstbeap@videsitent aof inkjetlpatopieg padvitioh wherdediaglstei n thi s
manner, the rocesii ng head is provided with both tég’i’ I nkj et printing
provi si onSandasdues laye oy ylacurer sradiuae dharplked tpsthesiggtrate n grdnk®enent of

t he processing: L t.h.. - . : e livery of
| acquer and ﬁ%ﬁ%n@“@ﬁﬁ@?%@%ﬁﬁnﬁ@2@’1%%%’1 (ffgggtcpg%ée%gm%?leea%]' zed. In
this manner, RréerpbBi, in ¢he dfkjsthwrihiighisterg the tabqaked it applisdoioediefor directly

mechani cally coupled to the position of the processing head. As a result,
after the apﬁpﬁma%gi%lﬁcﬁl‘lﬁﬁ@upﬁgauer, it can be determ ned with great

accuracy where thi C ' 1.ght ' e okl ' - VieSi on.
The 25 di rect coubitAs rhek b EBecikHg P Pa ool REEe I PSR T
| i ghti ng1gpr o sdwemtpsents mahtive eectinigles Bebgusots ilkldttprifing beudddght i ng
provision -carrying out a lighting ogerati on at wong positions on the
substrate. wnsteat of complately greving the epbstraie wishdecanerythelgaeeuemgan out | i nes

of the | acquey, . 280k S th 1lks WEstb Al EhnA G IO SRR bl duy SO that

i ghted structure _
needs to be applied where the forming of structures is desired. Incidentally,

the invention does not preclude the possibility that, with the inkjet printing
15 . provision, a complete lacquer layer is applied to the substrate instead of a
lacquer structure.
Further, in this manner, the processing heéd is provided with both
the inkjet printing provision and with the lighting provision. In that case , m
one movement of the processing head with respect to the substrate, both the
20  delivery of lacquer and the lighting of the lacquer just applied can be |
realized. In this manner, the position of the lighting provision is, moreover,
directly mechanically coupled to the position of the processing head. As a
result, after the application of the lacquer, it can be determined with great
accuracy where this lacquer is theli lighted using the lighting provision. The
25  direct coupling of the position of the processing head with the lighting
provigion practically excludes the possibility of the lighting provision
carrying out a lighting operation at wrong positions on the substrate. With -
the local lighting step, the relatively inaccurate outlines of the lacquer
applied with the inkjet technique can be "cut off", so that Lighted structures

30 with fine, sharp boundaxies are obtained.



30 with fine, sharp boundaries are obtained. WD 2005/ 104637

PCT/ NL2005/ 000298 4 According to a further el aboration of the invention, a
scanning step can be carried out imediately prior to the inkjet printing
step in that a first scanning provision is provided on the processing head,
and that oWOZH®/104638t r eam si de of the inkjet printing PRNIZPED0E ewed in
the relative 5 direction of novenent of the processing head wth respect to
the substrate. Wth such a scanning step, it is known where the already
applied structures are |located on the substrate, so that, directly after
the scanning step - in the printing step - new structures can accurately be
positioned with ricspeding te@ ft%ﬂﬂlﬁé? edahoyetion of the imveayiopr @ seannisg stére

bstrate. t it woul t her .be, ad i i ately check
Shet ery oot el TG Sla et HSHafalall WAEh o8 FuS SRR BHRRMS shep MITRRE1 o v Poee
the |acquerfiidscoangIRetisRe BR6HYIIBE 0] thd prb@sting edd@BARhat Bk thdi S

purpose, according to a further elaboration of the invention, a scanning
step can be updreanediden! thavekics peingingf provisiors viewpdin the relafige step in that
a second 15 gcannin rovision. ks _provided on t rocessi d,, and t hat
o the  donnEruan SRR e gV IR RRERE IS B shE e e
relative diwggi &ih PEcdMmMBEBRD, A isTHRWR REBASINCalREAH, ApIlkd AsRQGked O the
substrate. Here, using the Information obtained with the second scanning

provi si on,; idredasntbé oudhesmbripdtepsethet, directlyiafpriths stakeingstare inhere it

20 shoul d h ad,. if this is not th the J Still b
printed at tHE HOSREPos RET RGNS QOCHRIHHERHRs RoPopap with respe

purpose, theh$agh siGables hiealddbréschponand sapstrackward novenent over the
same area of the substrate. If it is detected wth the second scanning

provi si am t hat t dowevm, dreesldtthetheabgwelvahtageous ty enmedintelpgidchdhel acquer
can S 11 be 2o aeeas et SRt ahes AnsLiose. RLAS L e dachyer
carried outlabfREthA Sdoh APIRIA dvdryWRedd 18hbHeIRIARANhEr. (HA LS fifpdle SCaANNI Ng
proviston according to a further elaboration of the invention, a scanning step can be
carried out immediately after the inkjet printing step in that a second
15  scanning provision is prdvided on the processing head, and that on the
downstream side of the inkjet printing provision, viewed in the relative
direction of movement of the processing head with respect to the substrate.
Here, using the information obtained with the second scanning
provision, it can be determined whether printing has taken place where it
20  should have and, if this is not the case, the lacquer can still be printed at
the desired positions in a second printing step. For this purpose, the Bead
can go through a forward and backward movement over the same area of
the substrate. If it is detected with the second scanning provision that to
some areas the lacquer has not yet been applied, lacquer can still be
25  deposited and lighted in those areas in the backward movement.
According to an éspect of the invention, a scanning step is carried
out immediately prior to the lighting step in that a first scanning provision
18 providecf on the processing head, and that on the upstream' side of the
lighting provision, viewed in the relative direction of movement of the

30 processing head with respect to the substrate.



!%:—"f‘lﬁ"‘::?‘f:r:i-%:r‘ﬁfff:%l“i‘f!ﬂﬁ%
I's provided on the processing head, and that on the upstream side of the
|l ighting provision, viewed in the relative direction of novenent of the 30
processing head with respect to the substrate. WD 2005/ 104637
PCT/ NL2005/ 000298 5 In this manner, in one novenent of the processing head
W th resped¥O20091Mp¥ substrate, it can be determ ned wheCENLHes/BHRIS ed
| acquer structure is to be lighted locally, while the lighting of the
| acquer can be carried out in the sane novenent of the processing head. It
i s then advantageous 5 according to the Pnvention if a scanning step is
carried out imedi ately after the lighting step in that a second scanning
provi sion is provigédsonanie ipone essiengnhefiche prgesding hond twich denpest r eam
side of the lighting provjsion, .viewed _in the relati di rection of,
movenent of lepﬁ'ﬁlsé%%tﬁnﬁ Aehe daterminedspaete the w@eéﬁw%@gumxs usi ng

the i nformati 0i.al Lt ' LS [ can
Goterm ned. wiorpoRbdRE (A0 AeRRapBORPROB A% Y bEN R ollintO" |
this is not theszasenoidieertaddhieprocssingHeadl Iightthen atdvihingdessred positions

in a second lighting step. Also in this case, . for this purpgse, the head
can go t h% ougfcoxdmg indihe Tanen o HAkSenaing#ien ik AArriRFeput imemegistelyradieror t he
substrate. |fy1%:.14 cie it . ' AL OVI.SE.on that the
acauer has. i iphfnB S e thatis b sdihiE B0ViSRRIE AL RVLIRET |
lighted in thesRs@ngd®atnahdehboekes downmesmntside dRhedightthppaeidiosd

l'i ghting may, for_instance, take place on the basis of an _expected change
of the I acquatewashincthearlatye dizeqtion ofmevemendyofithe pragasgigdeeadswithine

lighting. Su e ' . ' F .20
stiucture andrreEREiR st IO UAE e Sl MO LB D oy
whet her {@cquetondasabeig priogitiad it adn detdesiinetiwheoslidr 1othtoanhad tdeum se be
conbi ned with detecting whether |acquer has been deposited at a desired -
position, atPlacasrhere 1hshewldhave andyfsthis wnodithp cRs the dacayesss sdlr j ed out

before this g ﬁg%hda ﬁ%@sﬂ%dﬁoéﬁ%/ozﬁsﬁnle{]sécgﬁa 11%%?8’{:915.@955%9%@0&&@,”

relatively raprdl’y and accur
S for this purpose, the head can go through a forward and a backward

movement over the same area of the substrate. If it is detected with the

15 second scanning provision that the lacquer has not yet been lighted in some
areas, lacquer can still be lighted in those areas in the backward movement.
Detecting a desired lighting may, for instance, take place on the basis of an
expected change of the lacquer, which change is realized undex the influence-
of the lighting. Such a change may, for instance, be a change in color,

20 structure and/or shape of the lacquer.

Detecting in a second scanning step Wheth_er lacquer has been lighted
at a desired position can of course be combined with detecting whether
lacquer has been deposited at a desired position, at least if a lacquer _
deposition siep has also been carried out before this second scanning step.

25 In this manner, the lacquer can relatively rapidly and accurately be
deposited as well as lighted, preferably during the forward and backward
movements of the processing head.

| Further, information obtained with ‘the second scanning provision can
also be fed back to a measuring system with the aid of which the position of

30 the processing head is controlled. When new structures in a next layer are



deposited as well as lighted, preferably during the forward and backward
novenents of the processing head. Further, information obtained with the
second scanning provision can also be fed back to a neasuring systemwith
the aid of which the position of 30 the processing head is controlled. Wen
new struct YQFH4837next | ayer are WO 2005/ 104637 PCT/ NEQDOEZWY0PYS 6 far
renmoved froma previously applied structure, such a feedback to a neasuring
systemis inportant because no direct reference can be made to the
previously applied structures during the novenent of the head over the
substrate. 5 According to a further enbodi nent of the invention, the |acquer
structure cafhabeeragysid fsemfopravirusiuappbed sfruciugat surdh mfesdbacktra in a

material layer applied or.to be. a ied to the substrate. Such processes
are known pe%“esaémgﬁ‘@ Sr}fﬁf/e,mfl%fmlf’?gf‘gﬁ%%ﬁaug%%r eé3§r éﬁ‘?ﬁ%gcag\%aeymga gleri al
llayer which itBe paéibisi¢ Qyelied sithictuileh @ ulBGUHR I dRorsé A1 thk the aBRIVEY RE

material |ayers to and/ or between the | acquer structures as for instance

descri bed i nsubst@ag32, 176 (a fill-in process) and US 4,674,174 (a lift-off
process) is also gqne aof the possibilities. re, .the material |ayer may, for
i nstance, 5be a rregﬁf(?l%ﬂﬁ% %g”rfstg?r e@hgm%%%bﬁm}ﬂn’%‘? garﬂq&ﬁ%/ etc., a
sem conduct Ok RiGheda@hd LSplicRYBE the pRrSoLe bf @fedliRle 4 BELRARR iRlaGnatedidlX, or
| TO. However, a plurality of different =~ substances are al so possible. The

steps of t helagriepplizdevtdbegppliedte thavebstraie. mray be part of a nethod for

manuf acturing an ¢l ectroni c conponent, such s for, i.nstance a TFT
structure, an CJ_E%,uc PE(CHFCLEE VY REF §9 &R AT Wemfsé?ﬁfﬁe?o%ﬂlﬁ%ture may

be forned by ogRNPLHMNS HatSHisMeYEE §h¥h R¥parfly! RFEMA wiH thBJadg@ekdl y under
the influence of a |ighting operation, such aS for instance a UV-curing

| acquer. 10t isbruabere. Appdiibg endtazinl layers te and/or bebfeanhihe Inagupretructucdrmnged
by removing 3s c?xl' ng etmger e@cxti d &W&%BHE’?E%& tfﬂﬁin process) and
US 4,674,174 (a lift-off process) is also one of the possibilities. |
Here, the material layer may, for instance, be a metal, such as for
instance molybdenum, chromium, etc., a semiconductor, a dielectric layer,
15  such as for instance SiOx, SiNx, or ITO. However, a plurality of different
substances are also possible.
The steps of the method according to the invention may be part of a
method for manufacturing an electronic-component, such as for instance a
TET structure, an OLED, a solar cell or the like.
20 | The lacquer structure may be formed by a photoresist structure or by
a lacqﬁer curing rapidly under the influence of a Iightiﬁg operation, such as
for instance a UV-curing lacquer. It is also possible that the structure of the
lacquer is changed by removing a solvent from the lam:iuer using the
lighting, for instance using IR lighting, o
25 Preferably, in the application of the successive stfuctures, an overlay
accuracy is achieved of at least 0.7 micron, more particularly at least
0.4 micron.
For this purpose: the measurements in the scanning step may, for '
instance, be based on an interferometric meésurement, a triangulation

30 measurement oy image recognition.



lighting,- for instance using IR Ilighting. 25 Preferably, in the application
of the successive structures, an overlay accuracy is achieved of at |east
0.7 micron, nore particularly at least 0.4 mcron. For this purpose, the
measurenments in the scanning step may, for instance, be based on an

i nt er f er om¥Qr 3085/ Wd@3ur enent, a triangul ation 30 neasurBEENE2005/0002p8ge

recogni tion. WD 2005/ 104637 PCT/ NL2005/ 000298 7 A very accurate |oca

| ighting can be carried out using an araﬂy of individually controllable

| asers, LEDs or simlar |ighting neans ich can quickly be swi tched on and
off or nodul ated with the aid whereof a respective |acquer can be |ighted.
The invention furﬁh&nym@huméshtﬁlhghﬁpgaamba$aﬁbedoatuﬁhggunmﬂaaofnethod

according to 0 1-18, erei n arat us cqrding to the
i nvention i s“tfﬁfvﬁ’xﬂl“@@éf WEW?I&E%]@@%@S :ﬁ@) grﬁﬁ@%rﬁ@ T%éf‘%ﬂl ve to a
substrate cagpi&ly b&"@ﬁﬁt%h@ii Bﬂ%nﬂrd?i?&]sﬁl'oﬂﬂldigc?%ﬂ?H{@éldsﬁﬁex%fof Least one
scanning provision and at least one lighting to provision. Using the
processi ng he@ecﬁv@hﬁquedcmbadiighte&i may, for instance, be witten in a

| acquer applied i dl at efore that, In order t% accur at el position
the proce3sing he \}ﬁl‘feﬁli “I“&Htre G%FQJ%P@PBFET%“F O ESHEOE A6 2 al r eady

appl 1 ed StrUGLthR acddifinfl QOARSOMMLAEA L PITR! ivEFeifthb 335k A ; i's scanning

provision. Using t AT at 1 east one scanni ng provi sion, applied

structures caccobdingetethtadyersiort sgiroaited oeitih atperobessingehedd grﬂmm can be

carried out by ghting provision. The ]Jighting provisi eeds to

gener ate at §Bfeo??éat115%f3° E)rségﬁr%ﬁ?l garrigy, ghergin ghe PWPWE&%PP@ control | abl e

nar T ow Dears coRyeflodds fdaks bils baleng rivisth sR6Feal Yiledidh
e or ‘ron beans, SO

vi si bl e- i ght %at very fine

structures canoh€opositi oned and formed in the
Using the processing head, a desired structure may, for instance, be -
written in a lacquer applied immediately before that. In order to accurately
position the processing head with the lighting provision with respect to
alveady applied structures, the processing head comprises at least one
15 scanning provision. Using this at least one scanning provision, already
applied structures can be detected, so that an accurate lacquer lighting can
be carmed out by the lighting provision.
The lighting provision needs to generate at least one, but preferably
an array of individually controllable narrow beams, such as for instance
20 laser beams, infrared beams, visible-light beams, UV beams, K beams or ion
beams, so that Very_ fine structures can be positioned and formed in the
labquer with great accuracy. _
- According to a further elaboration of the apparatus, the processing
head is further provided with an inkjet printing provision. With such an
25 inkjet printing provision, instead of a complete lacquer layer, lacquer
structures can be formed, which results in a saving on the lacquer use.
Here, it is more particularly preferred if the processing head is
provfded with two lighting provisions, while a first lighting provision is
arranged upstream and a second lighting provision 1s arranged downstream

30  of the inkjet printing provision, viewed in the relative direction of movement



| acquer with
appar at us, t

great accuracy. According to a further el aboration of the
he processing head is further provided with an inkjet printing

provision. Wth such an 25 inkjet printing provision, instead of a conplete

| acquer | aye

r, lacquer structures can be fornmed, which results in a saving
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ection of novenent WO 20051104637 PCT/NL20051000298 8 of the
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processing head is provided wth two scanning provisions,
placs daminignirepredativad movement vhilgpcibadpsithaaspantdo dhsecond scanni ng

bt I e SO R M Cart 108 ok duFiy scBing i he'dsB B4 ' O™
regulating the delivery of lacquer with the aid of the processing head in a
backward movement of the processing head. In addition, the measurements

can be used. for positioning the structures in thé lacquer with the aid of the
lighting provision. _

According to an aspect of the invention, for this purpose, the
processing head is provided with two scanning provisions, while a first
scanning provision is arranged upstream and a second scanning provision is
arranged downstream of the at least one lighting provision, viewed in the
relative direction of movement of the substrate with respect to the
processing head.

As a result, both prior to lighting the lacquer and immediately
atterwards, scanning can take place during the relative movement of the
head with respect to the substrate. In this case, the measurements carried
out during scanning can be used for regulating the lacquer lighting with the
aid bf the processing head in a backward movement of the processing head.
In this manner, it can be determined whether lighting has taken place
where it should have and, if this is not the case, the lacquer can still be

lighted at the desired positions in a second lighting step.



20 relative direction of novenent of the substrate with respect to the
processing head. As a result, both prior to lighting the | acquer and

i medi ately afterwards, scanning can take place during the relative
novenent of the head with respect to the substrate. In this case, the
measur emenW§ B8YW0@Ed 25 out during scanni ng can be usedPGTRLOEHWIABI ng t he

| acquer lighting wwth the aid of the processing head in a backward novenent

of the processing head.  In this manner,4it can be determ ned whether
l'i ghting has taken place where it should have and, if this is not the.case,
the lacquer can still be, l|lighted at _the desired positions in _a second

lighting step. WPowosethedsadis prowdebatiooopsmnnongpeaisiens aceetd i s

brovi ded W tfy | 40, SEANYNGIRL R SL0BS thIEAUEecHEAD FBIGRYE P chd ot ed

accurately in irecti nove n-or 0 expose
the substrathedd vibrations and simlar conditions s causing inaccuracy as
little as possible, it is preferred to arrange the processing head so as to

be novabl e rel at i Jeondsr o exposeddekybsiraten vibratiens andsimidpecaulifions i s

and the 13 ne e st Db MEErBLoeelegt s Blettit LS EhBepRb Appir at e <

provi ded W t frireSiing hehd abh3RE®E mbwablOkclntios es shafixédiverip Ak fhat ai ned
with the at [east one scanning provision, which control is further arranged

for control | Fweptraie capvienisrtabonanh at frase desingdhesagying out ehtheoinkiely t he at

| east one lightin rovi si,on.. . Eurther he cgntrol may al so be arranged for
controlling ﬁgis@%rq%%gnﬁggﬁngﬁngfst?%gfé Sﬁm&’l nting provision. is The
scanni ng provi si of WalbdEledr fletdd dpparsitisiy phevifed witloh cohfisl AReRgedn
interferonetric neasurenent, a triangulation neasurenment or_ inmage

recogni tion. fdprhcersainéoramiiopelieinkl withahy diledstavercasyingThe at | east
one I ghting provts SfichUontlcf tllthd S dhed €83 coRfiSHing the movement of
the processing head, and controlling the at least one lighting provision.
Further, the control may also be arranged for control]ing the various nozzles
~ of the inkjet printing provision. |
15 ' The scanning provision may be arranged for carrying out, for
instance, an interferometric measurement, a triangulation measurement or
image recognition. Such measurements provide a very high accuracy.
The at least one lighting provision for creating the at least oné
narrow beam may comprise an array of individually controllable laSers,
20 LEDsor simﬂar lighting means which can quickly be switched on and off or
| modulated, with the aid of which a respective lacquer can be ]ighfed locally.
The invention will now be explained in more detail on the basis of an
exemplary embodiment, with reference to the drawing, in which:
Fig. 1 shows a diagrammatic perspective view of a combined inkjet
25 printhead with double lighting provision and double scanning provision;
Figs. 2-14 each show, in a left part, a cross-sectional view and, in a
right part, a corresponding perspective view of a substr.ate undergoing a

]

number of method steps; and finally



‘narrow beam may conprise an array of individually controllable |asers, 20
LEDs or simlar lighting nmeans which can quickly be switched on and off or
nodul ated, with the aid of which a respective | acquer can be |ighted
locally. The invention will now be explained in nore detail on the basis of
an exenpl WORIEHHEAT nent, wth reference to the draw nRCTVNL20#H00RIS Fig. 1
shows a di agrammati c perspective view of a conbined inkjet 25 printhead
with double lighting provision and doubl e scanning provision; Figs. 2-14
each show, in a left part, a cross-sect il§nal view and, in a right part, a
correspondi ng perspective view of a substrate undergoing a nunber of nethod
steps; and fi nal I§ig: 15\@iR00mmaM63H SHOWNIR20GEIGR(A08essDefd gonel 5

di agrammatically shows the varjous process steps gone through for applying
a structure ﬁ%gglpg%%mﬁﬂ% %ﬁr}laﬁurg&wﬁ@aert Rt ooplied 10 b g. 1 shows a
substrate-S%{bgladQei nkjet printhead 1 conprising a 5 rod-shaped array of
nozzles. On otF‘n sides of the inkjet printhead 1, a rod-shaped |ighting
provi sion 2, 3 anifigalshdws bapddtmtaSrimbap iljesprintisadsl campribingedl y
connected with the inkjet printhead 1. Each rod-shaped |ightjng provision
2, 3 conpri s@é-%pgdraéyawf PezBies. 5595@1%1 estafd ﬁﬁ%@ew@ﬁgwa,b% modul at ed

i ndi vi dual |y, {3085, 4 ' .1 nst |0, at i tched on
and of f indi 1\? iddguhaalplréy.qj%%% Q%ggséﬁlg%’e%ggggn%dn%tp E)l\t/é:é é?%%%ﬁ% ?S?%%%Abéi ses an
array of senserfsxedleoeatbdwith thledhijdt priahead d: Bachvedtlshapdd lighiidgs 6, 7

and provided with a drive Swith the ajd of which the head can be noved -
over the subRioviEen 8, 3 comarisey andaraoel kEPsplagersqrdhetike whigbande S using

a scanning r . S§. i ' t. rate S can be
detect ed andl,91 g%@ﬁé%%ll@g&t@tgjrﬂggﬁl %éﬁ%g%tfﬁlgg%shﬁkeetﬁ t%rg ?ﬁ]g[ egaﬁp% t he | acquer
can be deposivwiechadon had sttiativadeallt. Bded 1@asdliagdd somiEin proviciont Hag t he

position of the | acquer is adjusted to the positions of the previously
appl i ed st r oS ez of serrarhel haheady avele iy earing-mounted with

guides 6, 7 and provided with a drive 8 with the aid of which the head can
be moved over the substrate S. In a movement of the head over the
substrate S, using a scanning rod 4, 5, structures already applied to the

15 substrate S can be detected and, depending thereon, using the inkjet
printhead 1, the lacquer can be deposited on the substrate at the desired
moment, such that the position of i':.he lacquer is adjusted to the positions of
the previously applied structures. Further, in the same movement, the
lacquer can be lighted directly using the lighting rods 2, 3, while use can

20 also be made of the positions of the already applied structuies detected with
the scanning rods 4, 5. Because lighting rods 2, 3 and scanning rods 4, 5 are
provided on both sides of the inkjet printhead 1, the steps of scanning,
printing and lighting can be carried out both in a forward and a béckward
movement. In addition, as a result of the double scanning rod 4, 5, the

25 printed and lighted structure can be measured directly and, optionally, on
the hasis of the measurements, a second printing, lighting and a second
scanning step can be gone through for correcting possibly incomplete

' structures applied in the first printing and lighting step.
Figs. 2-14 show an example of a process of which the method

30 accbrding to the invention is part. The process shown is exclusively an



| acquer can be lighted directly using the lighting rods 2, 3, while use can
20 also be made of the positions of the already applied structures detected
with the scanning rods 4, 5. Because lighting rods 2, 3 and scanning rods
4, 5 are provided on both sides of the inkjet printhead 1, the steps of
scanni ng, WStIAY10Ag7and |i ghting can be carried out botPCT/NRL2AOFWPMErd and a
backward novenent. In addition, as a result of the double scanning rod 4,
5, the 25 printed and lighted structure n be neasured directly and,
optionally, on the basis of the neasurefients, a second printing, lighting
and a second scanning step can be gone through for correcting possibly

i nconpl ete sxamplaﬂmtimwtica&hﬂmsmi}hdﬂ{e iferstaprifantivigzafod ihstignce,reg THTep.

Figs. 2-14 show an exa e of a.proc f whi.ch t.he nmet hod .30 according to
The’i neent i oRshparn & Bigethrsctbe Hdiban S I hanGursy SRGio0er 104657

PCT/ NL2005/ OQQ%%% us%@l 1ﬁ%e@ﬁt%@gcds§esoﬁlllh§tﬁrﬁéllﬁ peHids@dd £5 8¥cribed in

-manuf acturing, for Instance, structure on a substrate. The nmethod for
appl yi ng | actises, 8§2r1ﬂ6tande§8nrh(]‘74 éﬁéoFIhmﬁtheusetHe immethiofl neae alsofreoseddes, for

i nstance in processes as .de | 3,832,176 .and US 4,674, 174.
Fort nor S % heRHaBa sy ng bt seduhy of shlleptiekens Boaps oty POOT and PPV
or sinilar OL GRSt el BF UGN LRrfhSHP BT 8D Br FR' g@ﬁf‘ic%}lﬂ 'erth]%&‘uP—ED or for

manuf acturi ng el ectronic conmponents, such as I nstance solar cells. Fig.
2 shows a subshpahents, sudhgas fBrdhtescd bdasesits. substrate after the deposition

fal f matgrial 9 on t bs t he wh 1o of
Che subdtrate S (Gifg Y 2 FRGEHoh dHEhEUETS Hie SUBSRAFRAS HECCES ho
| nkj et printy s?ﬁ&xﬁ’of 5 15Rr(dDnhaiial Q%n“i‘?ltte ﬂ%?;e Bgﬁ‘@r QR@%htoiHﬂ%g e Wth

some overneasure, using i'nkjet printing desited structre een
applied 1o tbétlsudistaite SSstap (ahe Harditeh siaolvsa;dﬂmeesub&&atzsﬁdftea'sthéor i nst ance

hot t diff t | t t t {r
ni | Uence 16 5CEPEatng e ELFE (Dhel i BRI Bas bt ase (HRJUEIE Wedm or i on
beam | nst eagora? 8v!3ﬂﬁ@ésﬁgpﬁéﬁ§t1ﬁﬁi@t B{rmq:lj‘ﬂ%, ‘;ﬁ’&&]&ﬁfed dithbist hhapgeRr I Nting of

the | acquer co , _
applied to the substrate S in the form of a lacquer 10, such as for instance

photoresist or a different lacquer changing its structure under the influence
15  of electromagnetic radiation (UV, visible, IR), E beam or ion beam. Instead
of local application of the lacquer, full-surface printing of the lacquer could
also be used. Fig. 5 shows the substrate S after it has gone through the
lighting step (step (c)). Clearly visible are the sharp boundaries 11a of the
structures 11 which have been applied using the lighting. Fig. 6 then shows
20 the substrate S after a developing step (step (d)) has been gone through, i.e.
after the lacquer has been developed aﬁd the lighted lacquer has been
preserved and the non-lighted lacquer parts have been removed or vice
versa. Fig. 6 clearly shows that the layer of material 9 in which the
structure is to be provided is still completely present. Then, an etching step
25  (step (e)) is gone through of which the result is shown in Fig. 7. It is clearly
vigible that the material layer 9 has now substantially been removéd with
the exception of the structure areas where the lacquer structure 11 is still
present. Then, using an incineration.step, the cured lacquer 11 which is still

present is removed (step (£). The result thereof is shown in Fig. 8, Removing



al so be used. Fig. 5 shows the substrate S after it has gone through the
lighting step (step (c)). Cearly visible are the sharp boundaries 1l a of
the structures 11 which have been applied using the lighting. Fig. 6 then
shows 20 the substrate S after a developing step (step (d)) has been gone

t hrough, | W& 200Hf¥&@7 t he | acquer has been devel oped andr@¥iELiopgdwo®d | acquer
has been preserved and the non-lighted | acquer parts have been renoved or
vice versa. Fig. 6 clearly shows that the |ayer of material 9 in which the
structure is to-be provided is still coﬁﬁ?etely present. Then, an etching
step 25 (step (e)) is gone through of which the result is shown in Fig. 7.

It is clearl yhe stirstl bh@pichathithes sl @résint cay alsobhaesrivdwguistiganti al |y been
renoved with the exception of the structure areas where the |acquer
structure 11s9leends;| | present. Then, using an incineration. step, the cured

| acquer 11 which j i Kl I: o 4 sul t thereof
is showmn in Fig. %PF‘%tgn%vliLLh?%&8@?%%%%@3@%%%%@@@f&’iz the cured
| acquer whi chpplyimt & ktrupteednta eadndnsatehial Lok i1@dvividch Hisibegn dkpbyieeds. 1n
Figs. 9-14, the respective steps (a%-(f) are_agai n_repeated for applying a
struct ur & i non thepmydowpmaienal lpgge? and thasuhskate Deldigogs pothaddaymigdn t he

Phe. process. s e 1Piflen o PHFRRIA MG upbes FOEREAIBINBRIAD

accunul at i onagfuntiihtiehoftiffdrede ttieturep Rbp Bl 1966166 nidetinl Rivedd. | ayers.
Finally, Fig. 15 di %g]&arrrratl cally shows a nunber of blocks which each

represent a proceByiady, FimtliSotiagramamasicalinshows acurmbenpidblechs whithout | x
0T Br00eoS! AySiEhy s bt 530 vy SR LB hpdBEEL L% ©
cl eaned {¢ hi pespRRedsindStationetRss@mn.for all materials); 15 in block be, the
Printing. 1 Onting Gk 33 eposttion of the matorial 9 on the substrate S takes
place; |
in block a2, the deposited material is cleaned (this step is not
necessary for all materials);
15 in block be, the printing, lighting and scanning takes place;
' in block d, the lacquer is déveloped, whereby the lighted lacquer
étructure is preserved and the non-lighted lacquer paris are removed or vice
versa;
in block d2, the remaining lacquer structure is baked to cure it
20 further; |
| in block e, the excess material is etched away. Only under the lacquer
structures which are still present, the mdterial remains present during the
etching treatment, which is intended;
in block £, the remaining cured lacquer structure is then removed
25  using, for instance, an incineration step or using solvents.
It will be clear that the invention is not limited to the exemplary
embodiment described.
The (iescription of the figures each time rvefers to an inkjet printhead
because, in the exemplary embodiment, the head is provided with an inkjet -

30 printing provision 1. It already appears from the claims that one main



in block d, the lacquer is devel oped, whereby the lighted | acquer -structure
is preserved and the non-lighted | acquer parts are renoved or vice versa,
in block d2, the remaining | acquer structure is baked to cure it 20
further; in block e, the excess material is etched away. Only under the

| acquer sWARIUHESTwWhi ch are still present, the nateriBCT/NEWDI/ 8291 esent
during the etching treatnent, which is intended; in block f, the remaining
cured lacquer structure is then reaned:EQS usi ng, for instance, an
incineration step or using solvents. It wll be clear that the invention is
not limted to the exenplary enbodinment described. The description of the
fi gures eachprdvision endhs headanthniry leaspennlipbiids poedsivse while atpsheenpl ary
enbodi nent, the head is.grﬁvided.mﬁth anoinﬁﬁet g% grinti%g grovision 1. It
al ready appedrd® PFORFPRE” LRGP THE P SHERal HS WOV DB 057 Fo4B FFocessing

PCT/ NL2005/ OREZP % ushd Btk ickifly. MReldterd)¢Rél inventiea Ako boaptisangn! i ghting
provi sion, while another main provision is the scanning provision; this is

why t he ter nepbodessitig whishdhe dead ésinphprovidesl withsan deiepinEngt he

i nvention also ca i ses, an.,,enbodi.ment,.i,n. whi ch.t.he head is_nat ovi ded
with an ik BOVBRPRPERGRY BHBAroT G e hitviiar sERlengned v | ng
provision, SHPRIAGIERE %rﬂﬂjﬁ@?r@iﬁsibﬁfiﬁi tIRRE AN, M8e WeadighPTor I N the latter
case, the head may, for inStance, be referred to as a |ighting head.

Further, forinstst@nbe referrdawsismlightps heag. be added between the processing
steps descri bed. i t for, for

i nst'ance, reaningﬁéggﬁggﬁfl %%%iégﬁﬁgggﬁéhﬁﬁgﬁﬁ F%ﬁ} dé?@g?e%$%%foinstead
01 £ e S, AR sy Gl i 1 1, 1,
move andid h eindtmkqeételppvimghiewe coedtdd bétey the ilmmwfoﬁtam.r@adﬁnismﬂidc ated
her el nahove, oit ]:rfr?rizontal, the orientation of the substrate could, for instance, be vertical.
Further, instead of the inkjet printhead, the substrate could move and the
inkjet printhead could be stationary. As already indicated hereinabove, the
method may also be used in completely different processes, namely
15  processes in which the accurate application of a lacquer locally undergoing a
structure change due to lighting with electromagnetic radiation (IR, visible
and/or UV), E beam or ion beam plays a role.
| In order to calibrate the apparatus, use may be made of a calibration
grid placed in the apparatus instead of a substrate.
20 Further, a substrate may already have been provided with a lacquer
layer in different manners, for instance by spin coating, spraying or

Imimersion.



met hod may al so be used in conpletely different processes,

processes in which the accurate application of a | acquer

nanely 15
| ocal | y undergoi ng a

structure change due to lighting with electronmagnetic radiation (IR, visible
and/or W), E beamor ion beamplays a role. In order to calibrate the

apparatus, use may be made of a calibration grid placed

in the apparatus

instead of a substrate. 20 Further, a ddbstrate may al ready have been

provided with a | acquer |layer in different manners, for

i nstance by spin

coat i ng, sg gﬁﬁgg or imersion. e, 14 CLAIMS 1. A nethod i ncluding:

provi di ng
Iighting prOV|S|on (2, 3); a first scanning provision (4)

trate (S); providing a processing head having: at |east one

on an upstream si de

of the hting provision (2, 3) viewed in the relative direction of

m)verrent o . the m&pamcéuctmh respect to the processing
scanni ng provi s treamside of the [|ighti
( . o(@e gﬂbé‘tr%@éﬁ?

viewed in the rela I'rec

head; a second
i ng provision (2, 3)

novenment of the substrate (S) with

respect to-the proeitissapgocdssind he&ad hairtg:ng step for locally lighting an

applied | acquer structure fi.rst scanni step in whic
oblicd to the - subsiriaes e liahind pedeapadd o)

h structures already

the first scanning provision

(4) carried out. i nmgdistiekining bRvidio (Ao dlibbiRgarilskls ongecond scanni ng

step carried out imediately a

ter the l'ighting step by the second scanning

provi sion (5); usi ngighthgmomevision (3b3)aiiewed i thie reladive idirectiareahni ng st ep
movement of the substrate with respect to the processing head,;

- a second scanning provision (5) on a downstream side of the

lighting provision (2, 3) viewed in the relative direction of

movement of the substrate (S) with respect to the processing

head;

- a lighting step for locally lighting an applied lacquer structure;

- a first scanning step in which structures already applied to

the

substrate (S) are detected by the first scanning provision (4) carried out

immediately prior to the lighting step;

- a second scanning step carried out immediately after the lighting step

by the second scanning provision (5);

- using information obtained with the first scanning step

during the lighting step for locally lighting the applied lacquer structure.

2. A method according to claim 1, wherein the information obtained

with the first scanning step is also used for depositing the lacquer structure at a

desired position.

3. A method according to claim 1 or 2, wherein the processing head is

further provided with an inkjet printing provision (1), wherein, in an inkjet

printing step, a lacquer layer is applied to

the substrate using the inkjet printing provision of the processing head,



during the lighting step for locally lighting the applied | acquer structure.
2. A nethod according to claiml, wherein the information obtained with the
first scanning step is also used for depositing the |acquer structure at a
desired position. 3. A nethod according to claiml1l or 2, wherein the
processing head is further provided with an inkjet printing provision (1),
wherein, in an inkjet printing step, &Il acquer layer is applied to the
substrate using the inkjet printing provision of the processing head, 15

wherein, in the inkjet printing steg the |l acquer layer is referably appl i ed
| ocal |y fWeV?@FmWﬁ'BHPHP%{ng%QPIt e@@ueét%&tweferab’m ieghégaliecording to

claim 3, vyeref?.,lnn]gasaﬁ@lg e Ta A Ggrtﬁhﬁﬂhrstcarrled out imediately prior to

the inkjet printin Int at scanning provision (4) is
provi ded on the processing head, and that on the wupstream side of the inkjet

rintin ovisjo e relative directiop of novenent of the
Brocess?ng‘{ head® Weﬁéf)ci%%ﬁ?é@f‘gg‘aCP%%W?'H@@&'? gganyng x pq?e'lshod according to

claim 3 orcahie gl ikifedafh) Sricrading nmje?tpfﬁﬁtm@ste%aﬁrth&c{helmstl mredi ately after
the inkjet printing step i'n that a second scanning provision (5) is provided

on the proEassingProdaion (anis pravided wntthe pratesaviorhead, sndéhatfontthe i nkj et

b1 ocessi ng ARLaRT oK o ey BRET Padhe SBylsErity ew& W RiBboq accor ding 1o

claim5, vhieiceomof iovagenbef thfroo@isimheabivith hésheaut tthehsubseand scanni ng
provision, it is determ ned whether printing has taken place where it should
have and V‘ﬁél’Gl n, if thisis not the case, the lacquer is still printed at
the desired positions in a second printing step. 7. A nmethod according to
claim1l, wherein, using the information obtained with the second scanning
provi sion,5.it iAsnmddtiet accvedinghectam 3 or 4, wherein a said scanning step is

carried out immediately after the inkjet printing step in that a second
scanning provision (5) is provided on the processing head, and that on the
downstream side of the inkjet printing provision (1), viewed in the relative
direction of movement of the processing head with respect to the substrate

(S).

6. A method according to claim 5, wherein, using the information
obtained with the second scanning provision, it is determined whether
printing has taken place where it should have and wherein, if this is not the
case, the lacquer is still printed at the desired positions in a second printing

step.

7. A method according to claim 1, wherein, using the information
obtained with the second scanning provision, it is determined whether
lighting has taken place where it should have and wherein, if this is not the
case, the lacquer is still lighted at the desired positions in a second lighting

step.



i ghting has taken place where it should have and wherein, if this is not the
case, the lacquer is still lighted at the desired positions in a second
lighting step. 16 8. A nmethod according to claim1l1l, wherein the information
obtained w th the second scanning provision is also fed back to a neasuring
system with the aid of which the position of the processing head is
controlled. 9. A nethod according to ady one of the preceding clains, wherein
the lacquer structure is applied for the purpose of creating a structure in
a material |ayer applied or to be applied to the substrate, 10. A nethod
accor di ng8t o chanethod agpendiigitotdhaimrbtwheraln thayrformatien abtaiiled such as for

such as. f BN REFENEY o adiusSicRis A T H SR Rep Bgh G 1o any” one of
the precedithehehiai aTavhivh eleepasitiditof BaiplocdsePr) iRl ipbhtrefie®@ net hod for

manuf acturing an el ectroni c conponent, such as for instance a TFT structure,
an CLED, a solar cell or the like. 12. A nethod according to any one of the

pr ecedi nggcl ai (=Y éflzcetdgﬁ L : a phot or esi st
structur e?' 13.%%@?8@%&%&&%6 éo gﬁ{)é?ﬁe 0 qeﬂéﬁ?)gr’glge id"rﬁ‘tg)M& ai ns, wherein
t he | acqleequst stuctureds eppliert for thdyumokea ofoeatinh @ansirutiurietis ast r uct ure or

conposi tion, under the influence of a lighting treatnment. 14. A nethod

accor di ngMa&e" y@ﬁépBIII'eCI ﬂretog?eeﬁ%ﬂleﬁéoélﬁ%?%ﬁqr%'erei n, in the application of
t he successive structures, an overlay accuracy is achieved of at |east 0.7
mcron, nore particularly at least 0.4 mcron. 15. A nethod according to any
one of t hé&0predeoithgd ecadming nhadaiei 8, wirereint the raatesadayerninrs mgtadt ep, an

interferonetric.ne re r trjangul ation _neasurenent_or image
recogni t1 81 & TSt elyoln B hANAL S 5l S PRRREBEE 1 cast Jcl ai m 1,
wher ei n t eldcitalaybd, @0EH BE foSinsALE IS8Ty, BINL UG IT@.an array of individually
controll able |lasers, LEDs or

11. A method according to any one of the preceding claims, wherein the

said steps are part of a method for manufacturing an electronic component,

such as for instance a TFT structure, an OLED, a solar cell or the like.

12. A method according to any one of the preceding claims, wherein the,

lacguer structure is formed by a photoresist structure.

13. A method according to any one of the preceding claims, wherein the
lacquer structure is formed by a lacquer changing its structure or

composition under the influence of a lighting treatment.

14. A method according to any one of the preceding claims, wherein, in the
application of the successive structures, an overlay accuracy is achieved

of at least 0.7 micron, more particularly at least 0.4 micron.

15. A method according to any one of the preceding claims, wherein, in
the a said scanning step, an interferometric measurement or a triangulation

measurement or image recognition is carried out.



simlar |lighting nmeans which can quickly be switched on and off or

nodul ated, with the aid of which a respective |acquer can be lighted. 17. An
apparatus for carrying out the method according to any one of the preceding
clainms, the apparatus conprising: a substrate carrier; a processing head
novabl e relative to the substrate carrier and having: at |east one |lighting
provision (2, 3); a first scanning prowvision (4) on an upstream side of the
lighting provision (2, 3) viewed in the relative direction of novenent of

t he substrate éS) with respect to the processing head; a second scanning
provi si on1$5) onnethad@sserdinthiosatdeasclaime!, whegainithe Igeblighinghis(2, 3) vi ewed
in the relati I td f ¢ NRITR ith respect to the
pr ocessi négﬁhﬂgg?ﬁ%ﬁ%énno%ﬁ%%?gﬁgls acﬂ:]grc gﬁtﬁ%rﬁ%g)étéggfsrmﬁﬁsvﬁm%erei n the

pr ocessi ngintiwatghting meahs ehigr o geidkiwibersvarehedkinedndpoff ot i ng provision (1).

19. An apparatus, accordi, to.claim18, erein the processing head is
provi dedpﬁ]qu}a#% V%'ﬁ] 8 %'"5%{ Wﬁ‘{ﬁb@ i’ﬁﬁpﬁcg‘ﬁs a(:ggérﬁqnhwlﬁgtétpﬁ. aI figrst | i Ighti ng

provision (2) is provided upstream and a second lighting provision (3) is
provi ded downstream of the inkjet printing provision (1), viewed in the
rel ative dvrecfh@ppefatus farrmanyingf outhike mdised aceordiy taiany anesydle to t he

pr ocessi nﬂ hegd. Jr8 Zﬁ?] An agg{a?r atus.according to any one of clainms 18-19,
wher ei n t REFOG a8, ?ﬂ%p?f |%qn&9{'5d'1§' is provided upstream and the second

scanni ng - provhsupstrdte)carserpr ovi ded downstream of the inkjet printing
provision (1), viewed in the relative direction of novenent of the substrate
(S) with -respa®rogassingehgrcovexabladgelaiveiio the sulstraigneareeuadndccording to any
one of claLpR,17-20, wherein the
g:
- at least one lighting provision (2, 3);
- a first scanning provision (4) on an upstream side of the
lighting provision (2, 3) viewed in the relative direction of
movement of the substrate (S) with respect to the processing
head,;
- a second scanning provision (5) on a downstream side of the
lighting provision (2, 3) viewed in the relative direction of

movement of the substrate with respect to the processing head.

18.  An apparatus according to claim 17, wherein the processing head is

further provided with an inkjet printing provision (1).

19.  An apparatus, according to claim 18, wherein the processing head is
provided with two said lighting provisions (2, 3), wherein a first lighting
provision (2) is provided upstream and a second lighting provision (3) is
provided downstream of the inkjet printing provision (1), viewed in the
relative direction of movement of the substrate (S) with respect to the

processing head.



processing head is arranged so as to be novable relative to the fixed world
and wherein the substrate carrier is stationary, at |east during the carrying
out of the lighting step. 22. An apparatus according to any one of clains
17-21, provided with a control arranged for processing information obtai ned
with the scanning provisions (4, 5), which control is further arranged for
controlling the novenent of the processing head, and controlling the at

| east one lighting provision (2, 3). 23. An apparatus according to the

conmbi nation of clains 18 and 22, the inket printing provision (1) having
vari ous n@2zIl esan aplparaiomacmrdmgtnganyfcmetcbf@aimsrwqg@dmﬁmirctbuetf'rrsﬂ ling the

various nozzles of the inkje ri ti i,Si on 24, An appar at us
accor di ng Sty UM PRSI ( ‘QI% C!Lefp %\ﬁﬂg %{;pe[ﬁ%co SEARPRY provi sions (4, 5)
are arrang&ﬂnsﬁ&ﬁ (HaE by PEEwRdtrd 4M @rfr@rlﬁmt biiitin g@@mr&ﬂ(ﬂ nt, a

triangul ati on neasurenent or inage recogni t| on. An_ appar ‘atus accor di ng to

any one ofiewesiindha rigtive gireationof maeyvemanygef thegsyhsthates(nvife, 3) conprises an
ani oh canSReoK B fT R SR “ana”off or modulated, w th the a1d of which
t he respective |acquer can be |lighted locally.

21.  An apparatus according to any one of claims 17-20, wherein the

processing head is arranged so as to be movable relative to the fixed world

and wherein the substrate carrier is stationary, at least during the carrying

out of the lighting step.

22.  An apparatus according to any one of claims 17-21, provided with a
control arranged for processing information obtained with the scanning
provisions (4, 5), which contral is further arranged for controlling the movement
of the processing head, and controlling the at least one lighting provision (2,

3).

23.  An apparatus according to the combination of claims 18 and 22, the
inket printing provision (1) having various nozzles, the control being
further arranged for controlling the various nozzles of the inkjet printing

provision (1).

24.  An apparatus according to any one of claimé 17-23, wherein the
scanning provisions (4, 5) are arranged for carrying out an interferometric

measurement, a triangulation measurement or image recognition.

25, An apparatus according to any one of claims 17-24, wherein the
lighting provision (2, 3) comprises an array of individually controllable
lasers, LEDs or similar lighting means which can quickly be switched on
and off or modulated, with the aid of which the respective lacquer can be

lighted locally.





