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Oue objective of the invention is to provide a device which is suitable for lacquering
and coating operations carried out on plates or panels.

According to the invention this objective is attained with a device as referred to above,
by the fact that the transport device takes the form of a linear transport device with a
holding device for a substrate requiring lacquering, in the form of a plate or a panel, to
enable the said plate or panel to be couveyed during the lacquering or coating
operation over the capillary gap and its borders in close proximity thereto, without
contact between them.

Appropriate enhancements of their invention are the subject of the dependant claims.

The invention is particularly suitable for thin-film technology, particularly for the
manufacture of LCD screens, masks for semiconductor manufacture, and
semiconductor or ceramic substrates, for the provision in this context of rectangular or
round plates with a uniform coating of lacquer or other initially liquid media such as
light filters or special protective coatings. The plate or pagel is conveyed over the
upper end of the capillary gap and its borders in close proximity thereto, with the
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capi | | argnifgapinaefihe hyesbisknesat e dur| ng the coating operation is preferably
|l ess than 0.2 mm The capill ary gap I s advant ageously formed according to
cI aim3,_and is advant ageo, e. A ver%ﬂadvant ageous
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device. [n this way it is possible to form a capillary gap which will have the most

suitable width in terms of the capillary effect over its entire length. This means that the

capillary geometry can be adjusted according to the various types of plate requiring
coating,

W, The device is preferably enhanced in such a way that means are provided to open the
capillary gap, preferably to a width of 2 to 3 mm, after each lacquering operation. This
prevents the lacquer from automatically rising up in the capillary gap, which is not
desirable at any time other than during a lacquering operation. It has been found that
lacquer remaining for a protracted period in the capillary gap loses its characteristic .
properties, which has a negative effect on the lacquering outcome. If the capillary gap
is widened to 2 to 3 mm, the lacquer remaining in the gap is not affected.

A further advantageous enhancement of the invention is characterised in that means are
provided to narrow the capillary gap immediately prior to the start of each lacquering

or coating operation to capillary width, a stall amount of the liquid coating medium is
squeezed out of the top of the capillary gap, and the lacquering or coating operation is
started in this way. As a result of this mechanical narrowing of the capillary gap, the
lacquer present in the capillary gap is initially mechanically forced upwards until it
emerges from the upper end of the capillary gap and meets the plate surface requiring



—prevents thetacquer trom autonatically rising up in the capillary gap,
which is not desirable at any tinme other'than during a |acquering
operation. It has been found that lLacquer remaining for a protracted
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This starts Yhe | acqueri ng operation, which then continues in the nanner
descri bed above on the basis of the capi |lary effect in what is now a
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ef fect. ment's i nvention are shown in the drawing, and are
descri bedFignt débaksk vidkebpite cditerubtidiusfsladfuenas addtdating devitgaccbrdidpows a vi ew
of the coRshé hebiton, &fd @ 1 acquering and coating device according to the
I nvention, and Fig 2 shows a cross-section through a channel with capillary
gap accor di ng to Fig. I at the start of a coating operation. Fig. | shows
a fifst eFiaoli shems aofros-sectidni thepugie wichmneDwiale capilifirpgag accobding tovBgt | on. A
channel 1 whasapatasodthgidpdratibnf or a |inear transport unit 15 are attached
to a franme 11. The noveable part of the linear transport unit 15 points
downwards. To that noveable part is secured a rotatable holding device 16
for a pl afi. f stewy 4 fitgt mberdimentrod 2 coFtingTdryics| [Qtascardingdo thy inwsosiopi & a gl ass
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subsequent manufacture of a mask or an LCD screen. The plate 17 is secured, by

vacuumn for example, against the plate holding device 16. For this purpose the holding

device 16 has appropriate vacuum holes, not shown here.

According to the invention it is however also possible to use other holding devices
familiar to persons skilled in the art.

~ l
The channel 12 is shown in cross-section in Fig. [, and in an enlarged view in Fig. 2.
The cavity 18 in the channel 12 is partially filled with lacquer. Two thin plates 19 and
20 dip from above into this lacquer, The plate 19°is firmly attached at a point 33 to the
upper border of the channel 12, It is not movable, In contrast, the plate 20 is attached
by means of an appropriate device to an adjusting device in the form of a linear
movement unjt 22. Via the linear movement unit 22 the plate 20 can be moved back
‘and forth in the direction of the arrow. This makes it possible for the width of the gap
24 between plates 19 and 20 to be adjusted over a continuous range.

For ideal lacquering or coating results the coating liquid in question must be at a
certain temperature and must be very clean. To this end it is conveyed from a storage
tank 28 via a temperature adjustment unit 29 and a filter 30 into the channel 12. This
conveyauce operation may carried out, for example, by creating an excess pressure
(gas cushion) in the storage tank 28, or by means of an appropriate arrangement of the
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shown in cross-section in Fig. 1, and in an enlarged viewin Fig. 2. The '
cavity 18 in the channel 12 is‘partially fined with lacquer. Two thin
plates 19 and 20 dip fromabove into this lacquer. The plate 19 'is firmy
attached at a point 33 to the upper border of the channel 12. It is not
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device to an g de\u ce i.n the for near verrent unit 22.
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23, so tunkfadinB@elic€)B2 chked {he phree COHumMtBelhbling devied 16 adiblogde it bickf er ence into
the channela hzzazne pRYE at a0fdnGduldripdise.d conveyance options are al so possi bl e,
as famliar to the person skilled in the art. For a fully automated
version of the coating deV|ce an autonmatic |oading device is placed at the
poi nt nudpeatan ering awdi¢caring devieenl®dadi ng devi ce placed at the point
nunbered 32. The | oadi ng deV| ce 3 1 takes a plate 17 to be lacquered froma -

ma\ﬂ 3zi neaRiAC ¢4 1saﬁrstaext9@1r dur SHARALPEY BinmANY s&ardayhd Eol&ﬁ dacpl@t e hol di ng

ce 1? § |Mﬂaﬂao‘é'tﬂ hegea\é ugt%gﬁg r&tﬁh&?oftﬂ@h@ﬂ E‘d efisomé ﬂehC" di ng
gg\e“r gfl (1) ol?‘ ﬁvu.oi ) is now m the vudni%b &3@ xl?tgg r maf %?; sItDOI nt.
ol t her ' Eheaﬁwrrwﬁ y “?’f SRR 7 B W& °“*c§“‘16 Thi s
posi ti on !¢ ATHE MAYE Hhe ‘B?HS‘QP@EI hﬁf”t"b‘f%’t‘ﬁ“!fﬁe ‘%‘BI Hevice 16. The

pl ate heiresting ofidichanuebls now in the vicinity of t he point nunmbered 31 in
Fig. 1. If the plate 17 is secured in the correct position on the holding

device 19y, biig |7 %%g i AR ed i mels?de%h%}e dhPugBRy Eagdebeefle di rection of
€ art OW dﬁa er soonaas the ﬁ'ont ey2§ of e plate 17 is directly above the gap
24 the plate 20 is moved a sufficient dxstance in the channel 12 towards the plate 19 as
to create the appropriate capillary gap between them. This narrowing of the gap 24
causes a small quantity of liquid to be pressed up out of the upper side of the gap 24
against the forwardmost line of the surface of the plate 17 requiring coating. This is the
start of the coating operation. The plate 17 is now moved further by the linear
_ movement unit 15 at a uniform speed in the direction of the arrow 26, whereupon a
— thin film of liquid is deposited by adhesion on the plate surface. The required flow of
liquid is supplied by capillary effect in the capillary gap 24.

The coating operation is complete as soon as the rear edge 27 of the plate 17 has
passed the capillary gap 24. The plates 19 and 20 are then moved to a distance of 2-3
mm from each other until such time as the next coating operation starts, for the reasons
given above. The coated plate 17 moves on to the area numbered 24, where it is
automatically or manually released from the holding device 16.



“direction ot the channel 12. The plate 17 is in this way conveyed fromthe
si de-t.owards the upper edge of the capillary gap 24. As soon as the front
edge 25 of the plate 17 is directly above the gap 24. the plate 20 is
noved a sufficient distance. in the channel 12 towards the plate 19 as to
create the appropriate capillary gap between. them This narrow ng of the
gap 24 causes a small quantity of liquid to be pressed up out of the upper
side of the gap 24 against the forwasdsrost |ine of the surface of the
plate 17 requiring coating. This is the start of the coating operation.
The plate 17 is now noved further by the linear novenent unit 15 at a
uni form speed in the direction of tIlphimsrow 26, whereupon a thin film of
liquid is deposited by adhesion on the plate surface. The required fl ow of
liquid is supplied by capillary effect in the capillary gap 24. The coating
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order to RMRY&nd fhie%dgééttﬁ&feéﬁe past over upper end of the capillary gap
(24), characterised™in that the transport device is constructed as a |inear

transport device (15) with a holding device (16) for a substrate (17),

whi ch is for nedevdceactdrding to @lairtlil Schadditerised tnxhinethe spgingrtrdwvednrtheor der during
the | vaU&fabm@rngﬁ'lFthdnBQuﬁﬁraM 199 dbifigSthe Rfting iniduatilto (@R k@@t0.2v t h the
edges of th@iukaps! ! ary gap (24) at a small spacing above this and the
edges thereof. 2. Device according to claim1, characterised in that the
spaci ng between the capillary gap (24) and substrate (17) during the
coating arunt sDévivel ®E6rdingad clii | or 2, characterised in that the capillary gap (24)

has two parallel plates (19, 20) which both dip into a channel (12) containing liquid
coating medium,

4. Device according to claim 2 or 3, characterised in that the capillary gap (24) is
smaller than 0.5 millimetres wide.

5. . Device according to one or more of the preceding claims, characterised in that
an adjusting device (22) for stepless variation in the width of the capillary gap (24) is
provided and enables an adjustment of the capillary gap width during operation of the
device.

6. Device according to claim 5, characterised in that means are provided in order
to open the capillary gap (24) after each lacquering process.

7. Device according to claim 6, characterised in that the adjusting device (22) is
constructed for opening the capillary gap (24) to a width of 2 to 3 millimetres.



mllinmetres, 3. Device accordifgeto cla-f-t—or—2—characterised—in that the

capillary gap (24) has two parallel plates (19, 20) which both dip into .a
channel (12) containing liquid coating nmedium4. Device according to clai m
2 or 3, characterised in that the ¢apillary gap (24) is smaller than 0.5
mllimetres wde. 5. Device according to one or nore of the preceding
clains, characterised in that an adjusting device (22) for stepless
variation in the width of the capillary gap (24) is provided and enabl es
an adj ustnent of the capillary gap-\ dth during operation of the device.

6. Device according to claim5, characterised in that nmeans are provided in
order to open the capillary gap (24) after each | acquering process. 7..
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Il.  Use ofa device according to one or more of the preceding claims in the
production of LCD display screens, masks for semiconductor manufacture, or of
semiconductor or ceramic substrates.




