16 DEC 2005 P59885NL0O0 Title: Method and apparatus for manufacturing a

di splay, such as, for instance, a polymer OLED display, a display and a
substrate for use in the nethod. This invention relates to a négﬁkdlmﬁr
manuf acturing a display, such as, for instance, a polyner organic |ight
emtting diode, conprising a substrate on which a structure, such as, for
instance, a matrix structure in relief, is provided, which structure bounds
a nunber of areas, wherein, with 5 the aid of an inkjet printhead, an anount
of liquidis gg ';ﬁﬂ substantially onto each area. This invention also
relates to aﬁ %%i? s for carrying out such a nethod, the apparatus being
provided with a table for placing a substrate thereon, with an inkjet

print head fofittel Methodhand iagpiadatats far oesiufaciuringes dispday. sschiashioa

di spl acenent asseinstyndeon pdiapkaOLRD divplay,i ntibedady aed atsubstitate fdreuse
substrate. The supstHeahethg®own per se conprises a transparent glass plate on
whi ch |ine-shaped, parallel transparent conductors are provided, which have
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ot her transparent, conductiv

conductors, ki ier 5apesh, alflfhleelbrganis tgat cROttohadmaeNBombridfiigug es have
been applied, having a height of about 1- 2 m Thus, between the shadow ng

structures asubstragecondbichi mgtpaturs, sudy eadonirsténtaradnhbtink strugthmsrigt h and a
w dth of from,5,.to sonmg 400, m, 20 Optionally, on top.of the transparent
conduct i ng pEtHi @MOE@&@WP&@ %Tﬁ%[%f’ :@8“99?’ %&WB@I gfaarﬁﬁf’f‘gpeq"e%e\gﬁhay be
provi ded,; ham | Gk : - P W 1 SRS L RF ovi ded
Wi t hin thse a%ﬂ%d%ggg{@&%@re%r ei%gi .aﬁT edwzggég@;&gi?end 1:Eet((;!'ast\{ﬁ)es e%?t1 of the

conduct or  nemtoi caelchrear | i er, so that pits bounded on five sides are forned.
To make a 25 polypger OLED display fromthe substra each area i.s to he

e,
filled with a pofydnveptien Awrielapety aafprana BCRIIEIRE PRHEWEH fescence

medi um method, the apparatus being provided with a table for placing a substrate
thereon, with an inkjet printhead for delivering liquid at a desired time, and
10 with a displacement assembly for displacing the printhead relative to the
substrate.

The substrate known per sé comprises a tranaparent glass plate on
which line-shaped, parallel transparent conductors are provided, which
have a height of about 100 nm and which are made of Indium Tin Oxide

i$  (ITO) or other transparent, conductive material, Next, at right angles to the
conductors, line-shaped, parallel, insulating shadowing structures have
been applied, having a height of about 1. 2 pm. ‘

Thus, between the shadowing structures and the conducting paths,
areas ave formed having a length and a width of from 5 to some 400 um,

20  Optionally, on top of the transparent conducting paths and under the
shadowing structures, a buffer layer may be provided, having a height of
0.5 - 5 um, in which recesses have been provided within the areas
mentioned earlier. The recesses extend to the depth of the conductor
mentioned earlier, so that pits bounded on five sides are formed. To make a

25 polymer OLED display from the substrate, each area is to be filled with a
polymer conductor (PDOT) and an organic electroluminescence medium

(PPV). In a monochrome display a single type of PPV is deposited in all



(PPV), In a nonochrone display a. single typo of PPV is deposited in all 16
DEC 2055 2 areas, A color display involves several types of PPV that emt
different colors of light (for instance red, green and bl ue PPV)1§ Thgsss
types of PPV are to be deposited in different areas. In the known nethod
and apparatus for filling the areas of a s substrate fromwhich a display is
bei ng manufactured, use is nmade of an inkjet printhead which is novable
relative to the table on which the substrate is accurately positioned. The
table is provided with an electronic rul@&r, so that the position of the
printhead relative to the table is known. In practice, it has been found

t hat under the influ varl us di st S as, for
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system of the table and/or the printhead, the liqui'd to be delivered by the

print head i samoto bedepoditd imdiffeeenr emsison the substrate with sufficient

accuracy (accurackes bet ween 1/10 and 1/1000 o %1? t he Iength or width of
the areas are desi® &b§ knpwnamethadband apparafusder Sllipgthe axeas ol e is not

properly fil d reen or
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i naccuracies h{btidaeu; Eésa%@eqpfoturﬁmﬁa%rﬂndm thatifflubhed @Sy et alsteymhged to

tackl e these probl ens by using a very accurate transport nechani smand very
st abl e t &bl emfldcelowawdras, pfmamstmcmasmpauymretvlaatattdmga theas st tefdrer
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liguid to be delivered by the printhead is not deposited in the areas on the
substrate with sufficient accuracy (accuracies between 1/10 and 1/1000 of

15 the length or width of the areas are desired). If any one of the areas of the
substrate is not properly filled with liquid, such as, for instance, Pdot or red,
green or blue PPV, the display will have to be rejected, It is therefore of
essential importance that each area of the substrate can be accurately filled
with the liguid. Especially when the substrates are greater, there is a

20  substantial chance of defects owing to the disturbing influences mentioned

- earlier, such as temperature variations in the substrate, an incorrect

alignment of the substrate on the table and mechanical inaccuracies in the
transport system. To date, it has been attempted to tackle these problems
by using a very accurate transport mechanisxﬁ and very stable tables,

25 However, practice has taught that these measures offer insufficient solace.

The object of the invention is to provide a method and an apparatus

by means of which the liguid to be deposited in the areas is deposited
accurately in each area without such accurate delivery of the liquid being

compromised by disturbing influences such as temperature variations, an



conprom sed by disturbing influences such as tenperature variations, an 16
DEC, 2005 3 incorrect alignnent of the substrate on the table and nechani cal
inaccuracies in the transport systemor the printhead. To that endy D 2005
according to the invention, the method of the type described in the opéning
par agr aph hereof is characterized in that with the 5 aid of at |east one
sensor, of which the position is fixed relative to the printhead, a
measurenent is performed on the substrate to determne the position of a
respective area, and on the basis of the #hus determined position the
printhead is controlled to deliver an anount of liquid at the correct

pl ace. The a - b i r {zed, 10
Bceor ding t o RSk Ui JHARE <SRt B (B TR P BB b Al S e sensor
and a contrplackoraddopedsi nAankpertsivetiah srphoguiadtely. t he at | east one
sensor, for ~controlling the displacenment of the_displacenent assenbly, and
for timng the dEpithet gndfatcoyding teyhe hevention Hagdanethade! hedivseof the
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sensor i 5 POgid {onaali 4edldnsdtl Sy RESPRRI,dMibNEs AKbILDREG, BapEhat in the

case of a novably arranged printhea east one sensor follows each
moverent- of phathsdditdradsunhelt isparfratddodt the sabitakte tddeteenpuns dob
accuracy. In the nost common cases, this sensor will be_a sensor which
gives a si gnBPsibianadgetespectivatte andxy thenbadggbths thwedetlsamaredr or the
edge of the shadow ct ur. I L] e V. y this
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cases, the sengest slabe PEhohppaitns oMhe typeade Rhided (driveigchgrdcteripasi tion
within the areas, As the nethod and apparatus according to the invention
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the delivery of liquid by the printhead on the basis of the signals produced

by the at least one sensor, wherein the position of the at least one sensor is

15 fixed relative to the printhead. The at least one sensor is positioned fixedly
with respect to the printhead, so that in the caée of a movably arranged
printhead, the at least one sensor follows each movement of the printhead
which is important to obtain the required accuracy. In the most common
cases, this sensor will be a sensor which gives a signal on edges of the areas

20 (the edge of the conductor or the edge of the shadowing structure), These
transitions are observed by this sensor with an accuracy sufficiently high for
the application, In other cases, the sensor can be of a type which can also
determine its position within the areas,

As the method and apparatus according to the invention involve

25 measurement on the substrate itself, in accordance with a further
elaboration preferably on the relief structure defining the position of the
areas, it is known to the control with high accuracy where the areas are
situated and consequently at what time the printhead is to be actuated to
deliver an amount of liquid. Even when due to temperature variations in

30 the substrate the structurse hae obtained a different shape than would be



deliver an anmount of |iquid. Even when due to tenperature variations in 30
the substrate the structure has obtained a different shape than uld be 1 6
DEC 7005 4 expected under normal circunstances, such different shapdtfdils
observed by the at | east one sensor and the delivery of the liquid is timed
by the control of the printhead, such that the liquid is still deposited at
the correct position in the area. This conpensation al so works when the
substrate is positioned 5 on the table in inperfect alignnment or when play
arises in the transport system It is noted that the structure can al so be
a reference structure provided on the substrate especially for that

purpose. | n &:BabktdcPSfder hohfal bitPOhbaiHees halcht diff réef @i-gnrce obtémedbye is not
only provided very locally but, to also extends substantially throughout the

| engt h and wviihett 4t lehst bee semetri covdhthe d¢livery wf éhe fLiguid mstimeddatloneprtth@d edges

of the functional structure or, within the functional, structure, sa that the
reference sttfudemaniieadoavclthakie %%%ldrlétsaﬁlv?ﬂ%ﬂ%&%@&i@mﬁ%www in
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can opti onal e optimze servatiton wt e al sensors, for

i nstance sby drmeheleililg ianngrRefdealighBichi bg whdhphyt hdsat inuderensp@eor di ngly,
the invention also relates to a substrate having such a functional
structure omMsttmed for sensor observation, Further, it is to be noted that

the i ti i | I t I 20 with th d i bhed k
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transi st ors impdriantrphat shielreferenm drudure is het anly wiovideidederylotdlly anieas
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the functional structure, so that the reference structure can be related
accurately, and also substantially in situ, to the functional structure, To
that end, the functional structure can optionally be optimized for
{5 observation with the aid of sensors, for instance by including an encoder
marking within the structure,
Accordingly, the invention also relates to a substrate having such a
functional structure optimized for sensor ohservation.
Further, it 1s to be noted that the invention is applicable not only
20 with the above-described known substrate of a passive polymer OLED
display but also with more complex substrates, such as, for instance, an
active matrix polymer OLED display, where more conductors are situated in
close mutual proximity and thin film transistors with complete electronic
circuits are situated in the areas referred to, These more complex structures
25 can also be used for observation of the position by means of sensors and,
based on this ohservation, timing and positioning the delivery of the liquid.
Further, according to a further claboration of the invention, it is
favorable when the displacement assembly is arranged for displacing the
printhead relative to the substrate in a principal direction of movement,

30 while two first sensors are provided which are designed for determining the



favorabl e when the displacenent assenbly is arranged for displacing the
printhead relative to the substrate in a principal direction of novenent,
.10 while two first sensors are provi ded which are designed for detfelifi Hilihg
the 16 DEC 2005 5 skew of the structure relative to the principal direction
of novenment, and the control is arranged for timng the delivery of the
liquid by the printhead, such that the determ ned skew i s conpensat ed.
Preferably, the two first sensors of the pair are then nutually spaced
apart such a distance that one 5 sensor observes the shadowi ng structures on
a first side of the printhead while the other sensor of the pair of sensors

observes t h%ﬁwﬁpm‘{‘?‘juﬁﬁ}gﬁ%ﬁ% e ﬁ%g&?}%z dBREASH be rithvien e, LR

pri nt head, Specifica printhead s provided wth a nunber of
nozzl es arr ahgadnmesitis taoregedd ot haning ide ddiafry péthé digudd by thopramhead,o
determ ne the skew of the structure with 10 the_two sensors and, dependi ng
thereon, to Ehtihalt theaetermingterkeshts compensaseddl raferablyiehei g Brsthecause

in this way skew of.the substrate relatjve t@ the row of,. | can be
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produced at 15 the tinme when a sensor passes a adow ng
structure. Aebdedhagther sevoionef the phires! sehatior diseovesothet dteadomsivgt i on, at

| east one second sensor is provided for servi t position of the
structure i rFtRUCHIEHSP %"éoﬂar eRRGSEYe Ség? Qﬂgl?“’namb‘ggif%&%l%ﬁﬂij&iahv ‘E’ge’i‘ ﬁge
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the printhead or the table, and the control is designed for controlling the
di spl acelfentthertwa semspss saddiepending thereomado pawirel Bie time whentthen of the
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conductor) op fHe-cHBBhsAEs csPbb @PRlpkUsafle@ second sensors can be
provi ded, of which one is directed at a conducting path and
Essentially, the skew is determined by the time difference between
the trigger signals of the two sensors, These trigger signals are produced at
IS the time when a sensor passes a flank of a shadowing structure.
According to another further elaboration of the invention, at least ane
second sensor is prdvided for observing the position of the structure in a
transverse direction extending perpendicularly to the principal direction of
movement, while the displacement assembly is designed in such a manner
20 that the printhead is displaceable in the transverse direction relative to the
substrate by displacement of either the printhead or the table, and the
control is designed for controlling the displacement in transverse direction
on the basis of the position of the structure as observed by the at least one
second sensor. This second sensor can observe, for instance, the position of a
25 conducting path (ITO conductar) on the suhstrate, Optionally, two second
sensors can be provided, of which one is directed at a conducting path and
the other is directed between two conducting paths, the signal difference
between the two sensors being used to control an actuator which displaces

-either the table or the printhead in transverse direction to keep the

30 difference signal constant,



the other is directed between two conducting paths, the signal difference
between the two sensors being used to control an actuator which displaces
ei-ther the table or the printhead in transverse direction to keep-ﬁhgm3%m

di fference signal constant. | O DEE 25'05 6 Naturally, within this '

el aboration, it is also possible to rotate the principal direction of
novenment 90 degrees, with the first sensor detecting the transitions of the
conducting paths and the second sensor neasuring the position in transverse
direction of the printhead relative to the shadowi ng 5 structures. According
to a still further elaboration of the invention, for each nozzle of the

printhead, a third;,senser cqrre ' 0 th es ' lLe is

provi ded for the gt{ﬁ' bl&lgy’o‘?'ﬂ_hgf @ﬁ%%ﬂé%a%ggpgﬁ% iaé&io ‘g&%{tir%%? irg%izté tﬁt(9jel i vered
by the nozzl ?rin@ﬂ?ﬁ%ipé&%réﬂ BovaRtn D90 dbBecsNGAMMIR, fifHRefOdOdetetiieg 10

vol une, the l[ayer thickness -and/or the position of the liquid delivered, It

is then pretke tethsibens hetheorndokting padhe esidghedecandertsopimedrurifed theery of
the liquid of a respective ngzzle on e basis of the signal roduced by
the third s ORSGITTCEY RESRURIAr (B eEBoRRS hespaerrvd triatTrdo thA e BoRia s may
then influengg Pty the amount of liquid and the tine of delivery of the

liquid. 15 According to a further el aboration of the invention, at |east one

of the sensors neyherdiagiigaadiibfiraheogubosdtign ckihe wvehtias, fisedchn a CD- ROM
drive or DVD drive. Besides optical neasuring principles, other principles
are eligibl enpgeleigidhe prindhgad ca biird senseyrcorpripaREIE WIliRdiTeFRECtERd nagneti ¢
principles. Different pr rtiyes. of t as . sur t at erm ne
20 their posintO f‘f)lﬁ,”’ §68ﬁd§§?‘§ {rhueclflllfrpé’ bgglf gﬁﬁr%&ﬁf‘%«eg‘g"ﬁgﬁ?ﬁ"fe ﬁfeg ﬁ%on, '

absor ption, deHpagdd By€les nbAALICThéR PropERGeidrChd, fof thotadey) thurcoRrif he The
invention also relates to a display obtained with the method according to

the invemt i oNolHIRE) tiengyenthighpessandonthopenitign o the danid delivensd. Hrig to a
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liquid of a respective nozzle on the basis of the signals produced by the third
sensor corresponding to the respective nozzle. These signals may then
influence both the amount of liquid and the time of delivery of the liquid.

15 According to a further elaboration of the invention, at least one of the
sensors may be designed as an optical pickup unit as used in a CD-ROM
drive or DVD drive. Besides optical measuring principles, other principles
are eligible for the sensors, such as, for instance, capacitive and magnetic
principles. Different properties of the areas can be measured to determine

20 their position, such as structure height, difference in reflection, absorption,
capacitance, induction or magnetic fleld (eddy currents).

The invention also relates to a display obtained with the method
according to the invention utilizing the apparatus according to the invention
and to a substrate provided with a structure defining the areas mentioned

25 and which is provided with a reference structure extending adjacent or
between the area-defining structure.

The invention will presently be further clarified on the basis of an
exemplary embodiment represented in the drawing.

Fig. 1 shows a diagrammatic top plan view of a substrate with an

30 inkjet printhead advancing relative thereto; and



between the area defining structure. The invention will presently be
further clarified on the basis of an exenplary enbodi nent represented in
the drawing. Fig. | shows a diagrammatic top plan view of a substi&atlelvigtsh
an 30 inkjet printhead advancing relative thereto; and 1 E. 0 1- C2 0"J'5
7 Figs, 2-4 schematically showin top plan view a nunber of variants of a
. possi ble print head design. Fig, | schematically shows a top plan view of a
substrate | having provided thereon shadow ng structures 2 each formng a
line - shaped ,5 elevation on the substrat’/e 1. Al so provided on the
substrate are conducting paths 3, which, together with the shadow ng

SUructures 2, 1 0r g M Hep B S PO 102160 dubBAEEh BLAA Such

as P dot and. subseguent’ly eén or are e deposi To

that end, the pelsadeyFRheaaldeyignepr esented exenpl ary enbodi nent conpri ses
an inkjet 10 print head 5 which has a nunber of nozzles 6. Fixedly connected

with this inkjet Higi hschendtiBaly ehawaantioprplaf viemsdasubstihte d havinand 9.
The first sensors,7, Tare nufually spaced gart such that one sensor 7 is

si tuat ed adjpéel%ﬂitedéhﬂ"?"g’c shadpwipg st BT Ach freningia dfi@28PRer sensor
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al so Possi bl @afthE 3 RehitaogéitedtwisBNEokEadowihg §RubRireoRN&hed mairtx t he
printhead 5 such that they are situated above two opposite sides of the
substrate. THGRICtYReRAGRGINGFateR® 4 arivhick liysdsugh asdBdptan bpsksegaentlyhe

sensors 7, 7¢ e designe f,Q I hstan ' Qpt.i pi ckup unit as
used In a CDrgﬁ[3 ncf)rli}gg?q)ﬁl\éa%‘f)t%@%sdgpgg’;‘?f?mgﬁb%ue&éfg&s}i gnhal when the
sensors 7, 7_amgéﬁuamfdmany%g@eseﬁt@chémﬁatrpté%wcﬁm%-nt%iﬂprssé@fansm rs 7,
T, the position of the flank& can be observed with an accuracy of 0, 1- 10
~um O tihe pevob¢addnwhich Bas 3 humber ¢fnatiziesch. dtixedlyonsadiect Wity thig h 3 and

another is difpet e el ue e 0 nERIMICH B0 R3S B, Pank MBSO the

sensors 7, 7' are mutually spaced apart, such that one sensor 7 18 situated
adjacent a first side of the printhead 5 while the other sensor 7' is situated
adjacent a second, opposite side of the printhead 5, Thus, the skew in the

|5  working area of the printhead can be observed. It is also possible for the two
first sensors 7, 7' to be connected with the printhead § such that they are
situated above two opposite sides of the substrate. Thus, skewness of the
entire substrate can be observed. The sensors 7, 7' can be designed, for
instance, as an optical pickup unit as used in'a CD or DVD drive. The

20 gensors 7, 7’ produce a signal when the sensors 7, 7' pass a ﬂank of a
mushroom structure 2. With such sensors 7, 7', the position of the flanks can
be cbserved with an accuracy of .1-10 pm.

Of the second sensors 8, 8', one is directed at a conducting path 3 and

another is directed between two conducting paths 3. On the basis of the

25 difference signal between the two second sensors 8, 8', a transverse
alignment control 10 controls the transverse position of the inkjet printhead
5 relative to the aubstrate 1 through operation of an actuator 11. This
actuator 11 can engage either the printhead 5 or the table on which the
substrate 1 has been placed. For each nozzle 6, a third sensor 9 is provided

30 an the printhead 5. With the aid of these third sensors 9, for instance the



25 difference signal between the two second sensors 8, 8', a transverse
alignnent control 10 controls the transverse position of the inkjet
printhead 5 relative to the substrate 1 through operation of an agtlhatier~
11. This actuator 11 can engage either the printhead 6 or the table on
which tho substrate 1 has been placed. For each nozzle 6, a third sensor 9
is provided ,0 on the print head 5. Wth the aid of these third sensors 9,
for instance the 16 DEC 2005 s volune, the color and/or the position of a
delivered quantity of liquid can be neaéhred On the basis of the signals
comng fromthe first sensors 7, 7° and the thlrd sensors 9, a control 12
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printhead 5 @eweariiget simml 18Uetmamadfithpdbst opesasiiorWiknaidles cidsed lag of a

relatively sinple printhead 5. Sych a multipass ati on_was not properly
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enables the use of a relatively simple printhead 5. Such a multipass
operation was not properly possible in the known method because the
{5 processing operation then took so long that the substrate, under the
influence of temperature changes, was subject to changes in shape that led
to an incorrect deposition of the liguid. That problem has presently been
solved since, according to the invention, to contrel the delivery of the liquid,
2 measurement is performed on the structure of the substrate. The
20 advantage is that a relatively simple printhead is less susceptible to failure
than, for instance, a complex head having 256 nozzles. Naturally, the
invention can also be of use for an apparatus provided with a combined
inkjet printhead which deposits both the Pdot and the PPV or several colors
of PPV in a single pass.
25 Examples of printheads are represente-d in Figs, 2-4. Fig. 2 shows a
top plan view of a printhead 5 having a single nozzle 6, a single first sensor
7 additionally having the function of second sensor, and a single third

sensar 9,



of PPV in a single pass, 25 Exanples of printheads are represented ilf FLg§ln
2-4. Fig. 2 shows a top plan view of a printhead 5 having a single nozzle
6, a single first sensor 7 additionally having the function of second
sensor, and a single third sensor 9, 9 Fig, 3 shows a top plan view of a
print head in which the nozzles 6, viewed in the direction of novenent, are
arranged In |line behind each other, &o that in succession different |iquids
can be delivered in a single pass. Fig. 4 shows a top plan view of a
conbined print head 5, where two 5 first densors 7, 7' are fitted on a main
frame part 15 of the print head 5, and where each nozzle 6 is arranged in
the main frame papfs BSRfAv@d thP plken vIEWY 8P @riMthdadYRWIREE tA6 nobplabect ed with
the subfrane 16 in each case are a second sensor 8 and a third sensor 9, It
will be cl earicwhaltintthe dinecivn ofimcsement,| dvei drednted inbineehprdiesch diher,
enmbodi nrent descri bed but that,_ yarious npdificatigns are possible within the
scope of the®d HRAHN BIecess or diflagnbyl eampardels 10 4 BN BABY on al so

enconpasses the vg{é %%%Qhéeagwﬂ ded, ¥4 Qoglbgﬁi,%@gngg%ﬁ%ﬁgéi ‘8@9%\?‘”6 ypes of

sensors, Naturall S al'so applTca
containing &y REIYAET ST Alvelfitked 6K Gkt HURSE BRAEES oftitasAntieaips ndei ng,
for exanple, E-ink displays. 16 DEC 2 0 0 5 10 CLAIMS 1. A nethod for
manuf act ur i nbareesgh agzBerfpisi asirageed sub maie frame pArehd a0 ¢6tadeure, such
as, for instance,;a matrix structure in rel.i.ef, 1S ,provjgded ich
Sttucture hotigab Aseplam e EatbSiade it the nSvBRE 1 Spadhiefhigra,
print head, sggggﬁ{%g@r{goy s %&%‘%’Eiﬁ{%s@? gamount of liquid is 5 deposited,

: . \

characterized in at wmth the aid of at |east one sensor, of which the
position is fixedlirellhbé ¢learahhhehpinveizadis motbased gnehe eiksmpdafyor med  on
the substrate to deter(rin' ne, the position of a respective areab and_on the
10 embodiment described but that various modifications are possible within

the scope of the invention as defined by the claims. Thus, the invention also

encompasses the variants only provided with a single sensor or two types of

sensors, Naturally, the method is also applicable with liquids not containing

any polymers or like organic substances, a case in point being, for example,

15 E-ink displays.



basis of the thus determ ned position the printhead is controlled to deliver
an anount of liquid at the correct place, 10 2. A nethod according to claim
1, wherein the at |east one sensor perfornms a neasurenent on thj?s&gu byre
provided in relief, or on a reference structure extendi ng adjac fit “igr 2005
bet ween the area-defining structure. 3. A nethod according to claim1l1 or 2,
wherein the printhead is provided 15 with a nunber of nozzl es arranged next
to each other, such that a nunber of areas can be filled substantially

si mul taneously, and wherein two first sensbrs are provided by means of which
the skew of the structure is determ ned and, depending thereon, the tinme of
actuation of the nozzles is controlled, such that the skewrelative to the
printhead is conpensated. 20 4. A nethod according to any one of the
precedi ng clains, wherein the printhe8LAIMSEi splaced in a particular
principal direction of novenent relative to the substrate, wherein at |east
one second sensor is provided for observing the position of the structure

S LS Ry SR P B L P

di rection of "hove e print hea aceabl e 1h the

transverse dighgeh hQAri@uas, (R0t fheinstihgde! atrRalbiyx sttivephrcen®iief ds eit her
the printhead or the table, the displacenent in transverso direction being
control | ed opraHdedashzhoftrutiarpdoinilen mimbeeofl graaECwiosinl with thetdr e as

observed by said.af. | east,one second,.sensor. 5. A 'nethod acgordi,ng to an
one of t hepr 2RAP targﬁbggﬁm@sgmtlgﬁym eaggr‘?%‘? §naﬁlﬁo‘b?€9‘|&ﬁ%‘dl_dflgr d
measuring, a tﬁﬁﬁ&ﬁf d(’chﬁl"&%fgir%ectl E@E?é@&i&%’ :T;Hhﬁ‘ atQQéafoneFéb%sgP,Sdftwlﬂ@hOf

deposi tion, e vol une an ayer thickness, of 5 liquid already
deposi t ed i ntlanpasitian 16 fixkdnmeldddek toder ciinthdao, ¢l mieas Sre el isiprerérmtelde  basi s

br i 1t head anthghe FHECUataEs Piaanmahg POSHABH oI IBRSEYS K ZERbVARRE 1 or
carrying outylhe dﬁh@qgué(a(é%r%i'ﬁgdtp%sﬁ% %epﬁ;)tﬂ&ﬁi is controlled to deliver
an amount of liquid at the correct place,

10 2 A method according to claim 1, wherein the at least one sensor
performs a measurement on the structure provided in relief, or on a
reference structure extending adjacent or between the area-defining
structure,

3. A method according to claim 1 or 2, wherein the printhead is provided

5 with a number of nozzles arranged next to each otheyr, such that a number of
areas can be filled substantially simultaneously, and wherein two first
sensors are provided by means of which the skew of the structure is
determined and, depending thereon, the time of actuation of the nozzles is
controlled, such that the skew relative to the printhesad is compensated.

20 4. A method according to any one of the preceding claims, whercin the
printhead is displaced in a particular principal direction of movement
relative to the substrate, wherein at least one second sensor is provided for
observing the position of the structure in a transverse direction, extending
perpendicularly to the principal direction of movement, whilst the printhead

25 is displaceable in the transverse direction relative to the substrate by

_ displacement of either the printhead or the table, the displacement in

trangverce direction being controlled on the basis of the position of the



10 preceding clainms, wherein the apparatus is provided with a table for

pl acing a substrate thereon, with an inkjet printhead for delivering liquid
at- a desired time, and with a displacenent assenbly for displacingpthegs
printhead relative to the substrate, characterized by at |east one sensor
for observing a structure provided on the substrate, and a control for
processing the signals 15 produced by the at | east one sensor, for
controlling the displacenent of the displacenent assenbly and for timng
the delivery of liquid by the printheadidn the basis of the signal produced
by the at | east one sensor, wherein the position of the at |east one sensor

is fixed relé}%{éﬁ%:ar %Stgﬂgen%rdi@é%@%vgg%@%@?og%gga#%&s according to claim

7, wherein t Spl acernent or displacing the

printhead rejativgniethodecssRihE ab @nyl dhedoftheiaepalingicleiald, arhabimmedent
while two first sensors are provided which are arranged for determning the
skew of the =nsact aveprelided for measieng primpepal suth estiooingngevidgent , the

control being,arranged. for timng.the 25 delivery of the |iquid by the

pri nt head, s‘?f&qf Fﬁ%goﬁﬁ@%@{%ﬁﬂ%&é‘ﬂl’gké\ﬁo yme g lager @glc He%f‘pﬁgr at us
accordi ng to;gliai d &ingat, d,£asd, 0ne second sensor is provided for
obser vi ng thé&%osﬂ%)r?y\ggt htreé struct urae in a transverse direction extending
per pendi cul a.1y tA nhdthodrdcosidiag tdicksint b owhefeinowetieitiasi80f theoldiespddcenent

assenbly being so designed that the printhead is 16 DEC 2005 12 di spl aceabl e
in the transVepseydihccempynt pbliavidio bodehersddut the rripfhead apdl/agehent of

either the p[;ii gtogf%gi‘%i%wg%ﬁt%ﬁ%e‘%at he control "being arranged for

controlling nment 1n nsverse direction on the basis of the

position of 1he sipugpbdrgnasiopbaaiyed oy thanfbtBbd heasdiwner se¢ond cSERSOr, 5
10, An apparatus according to any one of clains 7-9, wherein for each

nozzl e of® t hwepedimgrdaiing wheredn shaspparaivsrie ppovideagvith at table farsednive
nozzle, is provided. ! or. g8t oL mning L PRRLLES: Bl ddIRekiihdeli yered by

desired time, and with a displacement assembly for displacing the printhead
relative to the substrate, characterized by at least one sensor for observing a
structure provided on the substrate, and a control for processing the signals

15 produced by the at least one sensor, for centrolling the displacement of the
displacement assembly and for timing the delivery of liquid by the
printhead on the basis of the signal produced by the at least one sensor,
wherein the position of the at least one sensor is fixed relative to the
printhead.

20 8. An apparatus according to claim 7, wherein the displacement
assembly is designed for displacing the printhead relative to the substrate
in a principal direction of movement, while two first sensors are provided
which are arranged for determining the skew of the structure relative to the
principal divection of movement, the control being arranged for timing the

25 delivery of the liquid by the printhead, such that the determined skew is
compensated. 4
9. An apparatus according to claim 8, wherein at least one second sensor
1e provided for observing the position of the structure in a transverse
direction extending perpendicularly to the principal direction of movement,

30 the displacement assembly being so designed that the printhead is



11. An apparatus according to claim 10, wherein at | east one of the 10
properties to be observed is the color, the volune, the |ayer thickness

and/ or the position of the liquid delivered. 12. An apparatus acciy dihgiso
claim210 or 11, wherein the control is arranged for controlling the
delivery of the liquid of a respective nozzle on the basis of the signals
produced by the third sensor corresponding to the 15 respective nozzle. 13.
An apparatus according to any one of clains 7-12, wherein at |east one of
the sensors is an optical pickup unit as &ed in a CO-ROMor DVD drive. 14.
An apparatus according to any one of clains 7-13, wherein at |east 20 one

of the sensors i,S a.gapac¢itiv r.ed - . ' i gh

posi 1 on aco iy AR PREY Wihalerd Se B R PR RS The "HBRARE: o

accordi ng t o plaiiBeRE of Gt RéMEhelpintitdd biZiNg=Ale aPRALALLS LRGSO EIaRged O any
one of clains 7-14. 16. A substrate for use in the nmethod according to any
one of cl ai nforledmtroRmepihevdideldcanehnt an $tansotuveedidedtion oy thaihdswrddseand

provided with a refefence struct g’i’e ext elgydi na nﬁar or between the :
ar ea- def i ni ngo8tIQREplithe stipctune a59bepued B BAHINERETORS SERPESC 3 er ei n t he

tructurel sdth ¢ it aPPrEERCRRRRP R BhE S 0ER e T, WRTREPORALR T0 )
observation. n3@zle of the printhead a third sensor, corresponding to that respective

nozele, is provided for determining properties of the liquid delivered by the
nozzle.
11.  An apparatus according to claim 10, whercin at least one of the

1o properties to be observed is the color, the volume, the layer thickness and/or
the position of the liquid delivered.
12. An apparatus according to claim 10 or 11, wherein the control is
arranged for controlling the delivery of the liquid of a respective nozzle on
the basis of the signals produced by the third sensor corresponding to the

15 respective nozzle,
13. An apparatus according to any one of claims 7-12, wherein at least
one of the sensors is an optical pickup unit as used in a CD-ROM or DVD
drive,
14.  An apparatus according to any one of claims 7-13, wherein at least

20 one of the sensors is a capacitive or eddy current sensor having a high
position accuracy.
15. A display obtained with the aid of the method according to any one of
claims 1-6, utilizing an apparatus according to any one of claims 7-14.
16. A substrate for use in the method according to any one of claims 1-6,

25 provided with a structure defining said areas and provided with a reference
structure extending near or between the area-defining structure.
17. A substrate according to claim 16, wherein the reference structuyre
has been incorporated onto or in the area-defining structure, such thai it
optimizes the area-defining structure for sensor observation.

30



