ANNEX 4 Met hod and Device for the Thermal Treatnment of Substrates This
invention relates to a nethod and a device for the thermal treatnent of
substrates, in particular flat substrates in the production of

sem conductors. Wen produci ng conmponents in the field of the sem conductor
industry, it is known to treat substrates thermally in a heating device, as
is known, for exanple, from DE 100 59 665 Cl, which derives fromthe
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f"mai temperature the edges radiate more heat relative to the centre due to the greater surface such

that they cool down more quickly after reaching the final temperature. This same problem also

occurs of course with round semiconductor substrates.

In order to overcome this problem, in the past a heating device with several actively regulated
zones was used, as is known from the aforementioned DE 199 07 497 C, as was a self-optimising
_ control method according to DE 100 59 665 C1. By means of these heating devices it was
C possible to heat the centre of a substrate during the heat-up phase more strongly relative to the
edges, and after reaching the final temperature, to heat the edges more strongly relative to the

centre.

Although the known device and the known control method bring good results, there is still the
need to further increase the temperature homogeneity during thermal treatments, in particular for

photomasks of the next generation (65 nm node).

Starting from the known prior art, the object therefore forms the basis of the present invention is
to provide a method and a device for the thermal treatment of substrates with which improved

homogeneity of a thermal treatment can be achieved.



to provide a nethod and a device for the thermal treatnent of substrates
with which inproved honogeneity of a thermal treatnent can be achieved. -2-
According to the invention, this object is fulfilled by a nmethod for the
thermal treatnment of substrates, in which the substrates are held in
contact with or a small distance away froma heating plate which is heated
by a plurality of separately controllabde heating el ements on the side of
the heating plate facing away fromthe substrate, wherein the heating plate
is surrounded, at least inits plane, i.e. radially by a frame spaced apart
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The method according to the invention thus makes possible a thermal treatment of substrates with

improved temperature homogeneity.

According to a preferred embodiment of the invention, the width of the gap along at least one
partial region of an edge of the heating plate is changed before and/or during a thermal treatment
of a substrate in order to adjust the flow rates in the region of the gap, and to thereby change the
cooling in this region. By means of this, a specific asymmetrical cooling of edge regions of the
heating plate can be achieved in order to for exampie even out asymmetries in the heating
behaviour of the heating device. In so doing, the width is changed locally, preferably in a range

between 0 and 5 mm, and in particular between 1 and 5 mm.

For good conveyance of the gas, it is preferably diverted by a deflection element before entering
the gap in order to provide specific cooling in the region of the edge of a heating plate. In a
particularly preferred embodiment of the invention, the gas is ambient air. Because the ambient

air is guided through the gap, the structure of the device is particularly simple. Because the above



between 0 and 5 nm and in particular between 1 and 5 mm For good
conveyance of the gas, it is preferably diverted by a deflection el enent
before entering the gap in order to provide specific cooling in the region
of the edge of a heating plate. In a particularly preferred enbodi nent of
the invention, the gas is anbient air. Because the anbient air is guided
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temperature of the gas is changed in accordance with the temperature distribution measured on
the substrate, if temperature differences between different location points on the surface of the
substrate exceed a threshold value. In this way, rapid control and regulation of the temperature of
an edge region of a heating plate is possible in accordance with a temperature distribution on the
substrate. Preferably, a profile which is changed during a thermal treatment for the quantity of

gas conveyed through the gap, the gap width and/or the temperature of the gas is preferably

™
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stored, and used as a newly established profile for a subsequent treatment in order to make

possible an anticipatory control and self-optimisation of the predetermined profile.

Alternatively, or in addition, the temperature is measured location-specific on the side of the
substrate facing away from the heating plate, the temperature of each heating element is measured
and the temperature of each heating element is regulated using a PID regulation algorithm in
which the measured temperature of the heating element is entered as an actual value, and a
desired value profile of the temperature for the PID regulation algorithm determined before the
thermal treatment is changed in accordance with the temperature measured on the substrate, if the
temperature differences between different locations on the surface of the substrate exceed a

threshold value.



Alternatively, or in addition, the tenperature is neasured | ocation-specific
on the side of the substrate facing away fromthe heating plate, the
tenperature of each heating elenment is neasured and the tenperature of each
heating elenent is regulated using a PID regulation algorithmin which the
measured tenperature of the heating elenment is entered as an actual val ue,
and a desired value profile of the terfperature for the PID regul ation

al gorithm determ ned before the thermal treatnment is changed in accordance
with the tenperature nmeasured on the substrate, if the tenperature
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conveying the heating plate in its plane, i.e. radially, the frame being spaced apart from the heating plate and
forming at least one gap between the frame and at least one edge of the heating plate, and at least
one device for conveying gas through the gap, the device controlling the quantity and/or the
temperature of the gas conveyed through the gap, and wherein means are provided for conveying
the gas such that it does not come into contact with the substrate. The above device once again
! enables a quick response temperature control of an edge region of a heating plate by controllably

conveyed gas through a gap between an edge of a heating plate and a frame.

In order to be able to control the cooling of individual edge regions, preferably at least one
element, which is adjustably mounted to the frame, is provided for local adjustment of the width
of the gap. In this way, the cooling profile can be adjusted, and in particular also an asymmetrical
cooling profile along at least one edge of the heating plate may be achieved to counter
asymmetrical heating of the heating plate. Preferably, the gap can be adjusted locally between 0

and 5 mm, and in particular between 1 and 5 mm.



the gas such that it does not cone into contact with the substrate. The
above device once again enables a quick response tenperature control of an
edge region of a heating plate by controllably conveyed gas through a gap
bet ween an edge of a heating plate and a franme. In order to be able to
control the cooling of individual edge regions, preferably at |east one

el ement, which is adjustably nounted tothe frane, is provided for |oca
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For a simple structure of the device, the gap is in contact with ambient air so that ambient air can
be conveyed through the gap for cooling. In order to achieve even better cooling or cooling
control, in an alternative embodiment the gap forms part of a substantially closed flow circuit in

which a cooling and/or heating device is disposed.

Preferably, a location-specific temperature measurement device directed onto the surface of the
substrate facing away from the heating plate and a process control vnit, which is connected to the
temperature measurement device and the controllable device for conveying gas through the gap
are provided, in order to establish the temperature distribution on the substrate surface, and to
control the controllable device for conveying gas through the gap in accordance with the
temperature distribution. This enables the adaptation of the cooling to a temperature distribution

on a substrate surface during a thermal treatment process.

For good control of the individual heating elements, a temperature sensor is preferably allocated

to each heating element in order to measure its temperature, and furthermore at least one PID



control, in an alternative enbodi ment the gap forns part of a substantially
closed flowcircuit in which a cooling and/or heating device is disposed.
Preferably, a location-specific tenperature neasurenent device directed onto
the surface of the substrate facing away fromthe heating plate and a
process control unit, which is connected to the tenperature neasurenent
device and the controll able device for-fconveying gas through the gap are
provided, in order to establish the tenperature distribution on the

subst r at e "SgHadEProvdrd whirh ixenpscis e hehating slonenigsndthe alncated EHpereEitveyi ng gas
thr B:Jgh t hmensgﬁpn braerg@a@mfe@aﬁﬁﬂmwr&:agmﬁn oftﬁé%ﬂiﬁrﬂh&lﬁl@atﬂg5131!&1&{151@&6@@@ This

enabl es t adaptati o e _cooling to a tenpeyratur istribution on a
substrate tETIFlf‘d]afEeétm&Htr {?’FFE“‘T%PH% ﬁgmﬁqg“]tat%%‘éf’%ﬁ?detﬂﬁ%g@’é%h eHRE JTOT CSHEF ol of

t |h|e i ndi \éi tdlg@dradf@ﬁblﬁfhgt red] gifR :ﬂég&latial. _Ueymeagamwrregmswromedpfe@mafoalafme ;
all ocated . to . e .hegting e nt.in order.to neasure its erature, an
furt herrmr‘@élé'fiu ?ﬁe;g?g %ﬂ’éenglcﬂﬂ-ggg periogpdsegEntally.o ’ira%’ga“\%f’fcqtlﬁe Mgonnected to
t he heat i ngenthenebsblantih & lisglabiDoegilast, iowpe) Aiibg dtersBReaed ot Bvatither to
enabl e tenperature regulation of the individual heating elenents during a

thermal treatnment. Preferably, a PID regulator is provided here for each
heat i ng el®aferably)the go@es contr@ ugiti B lcaeaad 10 drIIR AHgulaeak) dhd Beabtiggsll ati on. | f

just one P|D regulator. is provided. reqgulation of the. individual. heating
L arrent's. csarienar Bt apiulg dafBilmar ity e s et dried BRPEHOE Reat | ng
el ement s i for hosdivhiug heitinp elamsits) ghdcoRinDnicaicruthast Grthe PiDwegtdator(sil unitiigwayt er val s
spaced out_over t.inoe. .. Pr rabl he oGes n nit.1LS connected to
the PID reaélue?(%fngrlftsg% erétlr?g ngs éib flsﬁqtea&sl?n Ofgﬁeepdgﬁr éﬁe?"%ﬁ%%%‘f ueeg Eoéhln%er ature

d@ ri but i iodividmal Pikreguligers updngheshasit atatempeaine dutribetmpendiesmstratalsuése isf or t he
i

vi dual m&@%gzjﬁmg:k?}, S%Fgfiswl{iaﬂge eI LPf[%ﬁqSe?at %580 Rei{ﬂﬁnﬁ’é ingo%?cﬁ' ator(s).

In this way, erna ntervention I nto and an adaptati on e desired
tenperature values for the individual PID regul ators upon the basis of a
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for conveyingen9asmtdipPuglad he gap is preferably a suction device which, for
exanpl e, sucks anbient air through the gap.

With a particularly preferred embodiment of the invention, the controllable device for conveying
gas through the gap has a control unit in order to adjust the quantity of gas conveyed through the

gap and/or the temperature of the gas.

~
C*-/ In the following, the present invention is described in greater detail using the drawings; the

drawings show:

Fig. 1 aschematic top view of a heating device of this invention, wherein certain elements have

been omitted in order to simplify the illustration;
Fig. 2 aschematic cross-sectional view of the device according to Fig. 1;

Fig.3 aschematic sectional view of an alternative embodiment of a heating device according to

the invention along line II-I1I in Fig. 4;



Wth a particularly preferred enbodi nent of the invention, the controllable
devi ce for conveying gas through the gap has a control unit in order to

adj ust the quantity of gas conveyed through the gap and/or the tenperature
of the gas. In the follow ng, the present invention is described in greater

detail using the drawi ngs; the draw ngs show Fig. | a schematic top view
of a heating device of this invention,-Wwherein certain elenments have been
omtted in order to S|rrpI|fythe|IIustrat|on Fig. 2aschenat|c

cr 0ss- sect figral 2 sgheaiptingrossiectigaa) view ok e dpvierigcordingdie 3 Fig. 3 a schematic
sectional view of an alternative enbodlnent of a heatlng device according to
the invention along line 111- in Fig ) cheq?tlc
cross- secti&mal? gF?PgWaldHusfrﬁtémd’éV’Fé%er age F&?palialﬁlﬁ’ °cnd"‘* Slé’if%'e °§the B étrat%' Wingd aphi cal
illustration ofthérinel tRMRHeAGRcIr@APOIHAE i@ tiOMand aSddfdiae a @dmpaidleshiddisddf at e duri ng
a thermal treatnent according to this invention and according to a
conparabl e nethod; Fig. 6 a graphical illustration of |ocal tenperature
devi at i onsFigre o GadEhlidlistratidirof Res tomheritude ddﬂﬁﬁdﬂﬁbnh&@@ﬁ‘mﬂifa&ﬁ@lﬂfﬂi ng to this
invention in co arﬂson W t h % t her.mal treat nent @h{@H%% to a conparabl e
method; Fig. 7% TGPt BHD P ﬂﬁlﬁﬁ“"’r“é‘a‘h‘lna‘ff"i"l%‘ils‘é‘}‘?’ RS Ut omat i ¢
opti m sati on ofaceoriegiolangmpatd@meansy®; a Fig. 8 an alternative illustration
of a regulation circuit for the automatic optim sation of a. heating
programme, taking into account |acquer structure widths on the substrate;
Fig. 9 a gFi@p?himallushhtim$fmateigollati(mfcirmnt fopthé aitGedic bpirhikatign pf Olgadny according to
the i nvention; ok %.m;0 a schematic top view of an alternative heating
devi ce of the iMVERTSn; Fig. 11 a schematic top view of the heating device
a%é?rdlng to Fig. 10, with adjustable el enents of t he devi ce being shown in
fferen Slt er .sc vi.ew of heat i ng
devi ce acc%g a?tgm‘?fwe ﬂglitf)ajﬁo %re%ﬁiaqmn ut%?or ea Fr’irana RS lstaﬁ%l 03'5\” ce again
bei ng shown in @ﬂﬁﬂg@@%m%gmﬂsaccﬂnglaumsr slruamd w2dtsdmmvhessubgtilaemat i ¢ t op
view of a device I for the treatnment of substrates 2 and a

Fig. 9 a graphical illustration of an optimised heating program according to the invention;
Fig. 10 a schematic top view of an alternative heating device of the invention,;

Fig. 11 a schematic top view of the heating device according to Fig. 10, with adjustable elements

of the device being shown in a different position;

Fig. 12 a further schematic top view of a heating device according to Fig. 10, with adjustable
o elements of the device again being shown in different positions.
-
Figures 1 and 2 show a schematic top view of a device 1 for the treatment of substrates 2 and a
cross-sectional view of the same according to a first example of an embodiment of the invention.
In the top view of Figure 1, certain elements, which can be seen in Figure 2, however, have been

omitted in order to clarify the present invention.

The device 1 has a flat, in the top view square heating plate 4 with an upper side 6 and a rear side
7. On the rear side 7, heating elements 9 are mounted, a total of 25 heating elements 9 being
provided, as shown in the top view according to Figure 1. In or on the heating plate, supporting

elements 11 are provided which are either fixed or height-adjustable in order to raise or lower a



cross-sectional view of the same according to a first exanple of an

enbodi nent of the invention. |In the top view of Figure 1, certain el enents,
whi ch can be seen in Figure 2, however, have been omtted in order to
clarify the present invention. The device 1 has a flat, in the top view
square heating plate 4 with an upper side 6 and a rear side 7. On the rear
side 7, heating elenents 9 are nounted, a total of 25 heating elenents 9
bei ng provided, as shown in the top vi%ew according to Figure 1. In or on
the heating plate, supporting elenents 11 are provided which are either
fixed or h@bHHE24UPEEEEM) s CﬁﬂBer%T%‘P inths tepyyigieoldrigyre lusriotal of §sunpomiag r at e 2
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supporting elenments 11 are prOV|ded al t hough of course, a nunber different
to this can also be provided. As can be seen in the sectional view
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i nsul at i ngis edteheinfor &Amalepto @ aduN €add @@adhdicaing clemmol her in a known manner SO as

to forma heating plate unit 17. The heating plate unit 17 is acconmobdated

within an outer frane elenent 19, and is supported within this by hol ding
enent s (Tethcahgphale.4, ik acdingetemeltsedremt the i@sudaibg elamérit aﬂs h:y cmrmaaédstb sneOf a

bott om wal | correspondi si.de. wa ment shown,
four side vva&lf"rmﬁgma‘?nemanp%r\f?as tar%& c}ﬁatmﬁg‘me un%iauar ehe?ungr?ea t%rlls upper end
of the si decuwmhddate? Hithia anomted frapfe efement 16) adrsispoRdd witkin diis tarheldiredj ust abl e i n
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described in greater detail in the following.

The heating plate unit 17 is disposed centrally within the frame element 19, wherein the

adjustable elements 24 are arranged on the height of the heating plate 4 with the heating elements

9 lying below them.

The side walls 22 with the adjustable elements 24 surround the heating plate unit 17 in the radial
direction, such that a gap A is formed between the heating plate unit 17 and the side walls 22. By
means of the adjustable elements 24, the width of gap A can be changed locally in a range of
between 0 mm and 5 mm, i.e. the gap can be fully closed locaily if no cooling is to be provided
along an edge region. This gap closure is only provided, however, in local sections. Preferably
however, adjustment of the gap width only takes place in a range of between 1 and 5 mm, as will
be described in greater detail below. A pre-setting of the elements 24 is chosen here such that the
gap A in the region of the corners of the square heating plate is greater than in the other regions,
as can be seen in the top view according to Fig. 1. Furthermore, between the bottom wall 22 of
the frame element and the lower side of the heating plate unit, a flow space 23 is formed which

adjoins the gap A.



direction, such that a gap Ais formed between the heating plate unit 17 and
the side walls 22. By neans of the adjustable elenents 24, the wdth of gap
A can be changed locally in a range of between O nmand 5 nm i.e. the gap
can be fully closed locally if no cooling is to be provided along an edge
region. This gap closure is only provided, however, in |ocal sections.
Preferably however, adjustnent of thegap width only takes place in a range
of between | and 5 mm as will be described in greater detail below A
pre-setting of the elenments 24 is chosen here such that the gap Ain the
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radially ?utW?rds O course, the deflection elenment 26 can al so be
provi ded sgparately fromthe frame 18. The effect of the deflection elenent
is that the air flow ng through the gap does not cone into contact with the
substrate The bot wal | 20 0of .the fr ement 19 has a
centered “%8Hf8m83%n|n %ggmp dﬁﬁl&ﬁggmgﬁgt?%%mm © ﬁml%ggjw jo?%gnmﬁn t he
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be seen |ﬂSEmgumapﬂncheﬁdemdwnbmkurthernDre has a cover 36 which, in a
cl osed state, is in contact with the upper side of the heating plate, and
forms an accommodati on space 37 for the substrate 2. The cover 36 is
movabl e, iAs canbegsppirio pighmt2ethodsyicer] dirgtcinyage has atchisr 3¢ whieh, ¢ ®etesad st2g iamd  t he
heati ng pl : nmodat i on
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provi ded Vma' Hegﬁn‘é 'ﬂf!l?eﬁ{nﬁli?% clr@éf'% 1-*0915'5 ﬁfﬁ?ﬁgﬁtirah)pclosed accommodation space 37 between

the upper side 6 of the heating plate 4 and the cover 36. On the cover 36, a temperature

measurement device (not shown in detail) is provided which undertakes location-specific
temperature measurements on an upper side of the substrate 2. The results of this type of

temperature measurement are supplied to a control device (not shown in detail).

(v/ In the following, the operation of the heating device 1 according to Figures 1 and 2 is described in
greater detail.

First of all, with the cover 36 open, a substrate 2 is laid on the supporting elements 11. The cover
36 is then closed so as to form the substantially closed accommodation space 37, as shown in

Figure 2.

Next, the heating elements 9 are controlled according to a predetermined heating profile, and the
blower according to a predetermined blower profile which were established, for example, during
a calibration process for the desired thermal treatment process. A corresponding process

programme with heating and blower profiles is shown schematically in Figure 9. Fig. 9 shows



tenperature neasurenents on an upper side of the substrate 2. The results of
this type of tenperature neasurenent are supplied to a control device (not
shown in detail). In the followi ng, the operation of the heating device 1
according to Figures 1 and 2 is described in greater detail. First of all,
with the cover 36 open, a substrate 2 is laid on the supporting elenents 11.
The cover 36 is then closed so as to-flormthe substantially cl osed
accommodat i on space 37, as shown in Figure 2. Next, the heating elenents 9
are cont r oh¢ sareateGtebargached far ipdisidagl dpatippelemengcduringdiffersntipheses ofifle t he bl ower

accor di ng hQnd) (REGREL 0 TeHRIpRIRYBHLWR Lhihs SuriB ki RiahEpiRsdabl | shed, for
exanple, during a calibration process for the desired thermal treatnent

process. A correspondi ng process progranme with heating and bl ower profiles

i's shown seherRihieakildbriia iﬂi@waphe%ﬁngFeileqlent@gmw%qea%&h thdd e RERQEAL Ure to be
reached for individual heating elenents durin i fferent phases of the
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val ues, whemeas the predeterm ned tenperatures shown in Fig. 9 for the

di fferent phases of the thermal treatnent represent desired values.
Correspondingly, the blower 34 is controlled according to the predeterm ned
blrower pr o€érteepdndingl@rthkelow® 38 UGsntrdlle@iddoEig tathd predeterhiined bibew pediadinel B and

the/ gap A, _which air thus.flows _alon e uter edqges.of the heating plate
4 and ©he’ SR AT SR 1Nt i e ) B R GO sl S bl s
cont r ol | edowass edgeslbftle teatiig@atp4 end tharsdeynatg p@hiohahratingleRgieMEE Tha bISWAL is
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ed i, N rder.to achieve correspondi ng ed cool j ng .of the
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used vvith%%ngraerll%e%@nge, in the enbodi ment shown, nonitoring of the process
results and; i '

Although the process programme established once for the subsequent processes could be used
without any change, in the embodiment shown, monitoring of the process results and, if

appropriate, adaptation of the process programme are provided.

As an example of this type of monitoring and adaptation, Figure 7 shows a schematic
. representation of a flow chart for automated optimisation of a process programme. According to
Fig. 7, in block 40 a thermal treatment of a substrate is started using the predetermined process
programme. Then, in block 42, the temperature on the surface of the substrate facing away from
the heating plate is measured location-specific, i.e. at different location points, during the thermal
treatment. From the measurement resulis, which originate from different location points on the
upper side of the substrate, a homogeneity of the temperature distribution is calculated,

represented by 8. The homogeneity § is given by the coefficient:

AT()
270 /N



appropriate, adaptation of the process progranme are provided. As an exanpl e
of this type of nonitoring and adaptation, Figure 7 shows a schenatic
representation of a flow chart for automated optim sation of a process
programme. According to Fig. 7, in block 40 a thermal treatnent of a
substrate is started using the predeterm ned process progranme. Then, in
bl ock 42, the tenperature on the surface of the substrate facing away from
the heat i ng plate is rreasured | ocat i on- ]speC| f| c, i.e. at di fferent | ocati on
poi nts, treat nent as urerren res s, which
br1 of mat o 1P SSEARISF S alep S R S W EPS SR o BFEp
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conti nued,unlqadﬂdhlamlgevd/nmmmrl the end is reached. At the end of the process
programme, in step 46 the control of the individual heating elenments 9 and
of the blower 34 is ended, and then the substrate 2 is unloaded in a known
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exarrple for the control heating el ements ‘I n
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control  sek ¥R th QvAERpENBns. rmrs%@fﬁrerep@roﬁw@evesre@mee@ﬂp&a@emﬂp%ﬁur face
of the substrate 2. ternative in addition to th the control of the

bl ower 34 hegneseipenihe %’Ff&ﬁ’g@@e\ﬁﬂsﬁm?%spect to the predeterm ned bl ower
profile in order to provide rapid edge cooling of the heating plate 4

Alternatively or in addition to this, the control of the blower 34 can also be changed with respect
to the predetermined blower profile in order to provide rapid edge cooling of the heating plate 4
or of the externally positioned heating elements 9 or less pronounced cooling of the same. It is
also possible to change the width of gap A along the peripheral edge of the heating plate 4 or the
externally positioned heating elements 9. This change of the gap width can be provided along
just one or also along several edges, and also only in partial regions so as to specifically change

the cooling activity provided by the air flow in the region where an adjustment is provided.

Thus, a wide variety of possibilities are offered in order to achieve homogenisation of the

temperature on the surface of the substrate 2.

The recalculated and changed process program is stored in block 46 after the end of the thermal
treatment, and prepared as a new process program for a subsequent thermal treatment. In this
way, during the thermal treatment a plurality of substrates 2 can achieve self-optimisation of the

system.

Figure 8 shows an alternative flow chart for automatic optimisation of the heating programme,

wherein section C according to Fig. 8 substantially corresponds to the previously described flow



or of the externally positioned heating elenents 9 or |ess pronounced
cooling of the sane. It is also possible to change the width of gap A al ong
t he peripheral edge of the heating plate 4 or the externally positioned
heati ng el enents 9. This change of the gap width can be provided along just
one or also along several edges, and also only in partial regions so as to
specifically change the cooling activiiy provided by the air flowin the
regi on where an adjustment is provided. Thus, a wide variety of
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during the course of a process without controlled air suction. Curves 55 and 56 hardly differ, and
it can therefore be seen that the controlled air suction only has a small influence upon the average

temperature T(t) on a substrate surface.

o In Figure 6, the curve 58 shows a temperature deviation AT(t) between different location points

(“N/I on a surface of a substrate during a thermal treatment according to this invention, i.e. with
controlled air suction. On the other hand, curve 59 shows a temperature deviation AT(t) between
corresponding location points on a substrate during a thermal treatment without controlled air
suction. Figure 6 clearly shows that the temperature homogeneity, in particular at the start of the
thermal treatment during a process according to this invention is clearly better than during the
comparison process. This is due, among other things, to the fact that by means of the controlled
air suction, a faster influence upon the temperature in the edge region of the heating plate and of
the externally positioned heating elements is possible such that edge effects can be quickly
evened out. Furthermore, as can be seen in Figure 6, the temperature deviation is in a region in
which a substantially constant temperature should be provided, substantially the same in both

processes, so that this invention provides in particular an improvement of homogeneity, for



suction. In Figure 5 the curve 55 shows the average tenperature T(t) on the
substrate surface dependent upon tine during a thermal treatnment according
to this invention, i.e. with controlled air suction, and curve 56 shows the
average tenperature T(t) on the surface of the. substrate during the course
of a process without controlled air suction. Curves 55 and 56 hardly differ,
and it can therefore be seen that theltontrolled air suction only has a
smal | influence upon the average tenperature Tg}?l on a substrate surface.

I n Fi gur e ®amplp i achgptowp PhBesiifoging 2 fesppratuss chipnge dbnihaame an e dmprpesmgale n
different h@eadeRity RO Scoof Rass W th BE&pBfted@ SUbstrate during a thernal
treatnent according to this invention, i.e. with controlled air suction. On
t he other hand, curve 59 shows a tenperature deviation AT(t) between

cor r espondpif@ed Lmak s H0ditBnEive Reing Wkl AbRrdip th Bk iAvdnhs, MRFighfeatAEnt
wi thout controlled _air suycti on.@ﬁggﬁ:{afasglr clearly shows that the tenperature

honogenei t % MeiSHGHEFEFGnEs fubers re U © SRR Or Aigments Webeiht during a
process acigdtaddIFid O sHodis & séciv@Miie®w Bf 4 BeatlgeRyiby/1 A6 ek II-NRM Fyr4 g Hide
conpari son @rocess. Thjslis diﬁ@ anong ot Qer things, to the fact that by
means of thEO¥SREPEIFagnal Yoy oL PR 3% dst er i nfl uence upon the
tenperature in the edge region of the heating plate and of the externally
posi ti oned _heatjn l.e ts i.s possihb|e,such that edge effects can be

o ekl vy Sitoa i T Mhdlis 8 vkt Mhe® HEClaaRtor fOD sl 6 s pfows

t enper at urie Fitews 8tnddh IS in a region in which a substantially constant
tenperature shoul d be provided, substantially the sanme in both processes,
so that this invention provides in particular an inprovenent of honobgeneity,
for, - 13- eRaripitagidevi@ Haatubstptiplhadie sante. seuctidtel id thoheatiigairpes adcordimghange. I n

t i ! t .inh jty. duri | ir h istob
b e Bl SRR el RIS EL e B IR AR o L, O
t hi s i nvenindeninshlatiokipbpter 1I8s OBcaagdin, sppdrting elkan®s i bire peniled fouhdidinga are used in

so far as Stugsqmséaana%rsmgiem;“lieggle%!m%genltat%4are being indicated. Fig. 3 shows a
sectional view of a hea‘fl’ng svices 194 ong line Ill-11l in Fig. 4. and Fig.

4 shows a cross-sectional view of the heating device 1. In order to sinplify
shon i £ Berde JOHR oA EUELwatR 2256 REE L e MRS, 1 e
struct ur e akustablg ohédmtsimg adelsb pevided dialeng, thofrank gdemens19is smdulediby b regard to
a heating Rlak@alObibmdnf 60RNIIES 1Rt Fhtl B sBL BUR ¢dandSAHGvA 8RR Fpdt

wall 66 is positioned in contact with the upper side of the heating plate 4 at its edge region, as

shown in Figures 3 and 4, and has substantially the same function as the deflection element 26

according to the first embodiment. Between the frame element 19 and the frame element 60 a

flow chamber 68 is formed which is connected by a gap C to gap A formed between the frame

element 19 and the heating plate unit 17. By means of the middle opening 30 in the bottom wall

- 20 of the frame element 19, a flow space 23 formed between the lower side of the heating plate

unit 17 and the bottom wall 20 of the frame element 19 is connected to the flow chamber 68.

In the region of the middle opening 30, a suction pipe 32 is once again provided in which a
blower 34 is disposed in order to suck out air from the flow space 23 and convey it into the flow
chamber 68. In this way, a closed flow circuit is provided between the two frame elements and
the heating plate unit 17 which is illustrated by several flow arrows in Fig. 4. A cooling/heating
device 70 is disposed in the region of the suction pipe 32 in order to bring air circulated through
the circuit to a desired temperature. The air is preferably cooled during circulation to a

predetermined temperature in order to provide specific cooling in the region of the gap A in the



and an insulation plate 13. Once again, supporting elenents 11 are provided
for holding a substrate 2, at a distance, over the heating plate 4. A frane
element 19 with a bottomwall 20 and side walls 22, as well as elenents 24
di sposed adjustably on the sanme, are also provided. However, the frane

el ement 19 is surrounded by a further frame el enent 60 having a bottom wal |
62, side walls 64 and an upper wall 6614The upper wall 66 is positioned in
contact with the upper side of the heating plate 4 at its edge region, as
shown in FiiguAeaen %‘%&fﬂﬂl}g PRt prdcoaling 44 U edes rqsipnioh the gxtersalfy iesitionsA as t he
defl ect i orhegdirg®itent2. according to the first enbodi nent. Between the frane
el ement 19 and the franme elenent 60 a flow chanber 68 is fornmed which is
connected by a gap Cto gap A formed between the frame elenent 19 and the
heati ng pl@geeativiofithid fiverdByn BidaERia0F cdritepondsdel e pRPRNEINGes@fbel Bpdrdign, kot t om wal |
20 of thegrarre g}kerrentd%g ﬁ flﬁws ace 23 fq?rrred bet ween the | ower side of
the heati ng BIPAFR'e: g ddisonalcontrq] gapeters (e cRpfol ths Eengerapueotihefifeoriedient 19 i s
connect ed thoughtee gdpow chanber 68. In the region of the m ddl e opening 30, a
suction pipe 32 is once again provided in which a blower 34 is disposed in
order to suck out air fromthe flow space 23 and convey it into the flow
chanber 68As b tledrlyicsidemyy aneexpdrias €@ fieldpthe tow diddctior shopi inHigled4 batdveen the two

frame el engnts.,and, the heatin | a ni.t .1 [ is illustrated by

several 1 1agom Dfiecimtent e yRhiE okl fom e Tl Pkoes BE iRt ed | 1
t he regi ontinfo thhipvsehamnbayd3 pinpead3dT airrencthaeooling gdsrconid aléd be wsed muheflodd t hr ough
the circuit 1P a desired tenperature. The air is preferably cool ed during

circulation to a predeterm ned tenperature in order to provide specific
coeoling in the region of the gap Ain the -14- edge region of the heating

pkate 4 a N J I egi t.he externally sitioned heating
el enent s Er)ﬁ %glro é??zogrl%g%?n?ﬁelﬁgtg?F\l\e\g%?t%%ﬁaél Sg‘ilfifﬁtaicgqriﬂ% g((:J(Sirf'?’%ahsef)onds to the
previ ousl| yembedigentpé the prresnainivention, ivtith athestaide qgharswisiof the dascedrbemgdhdwnomal cont r ol
par anet er, ;. r . e eyed h _{he gap
A ha i s o RLLR, R AR D e Brpla b s bl YRS o L F MR O Shbwn
i n Fi gur e rafereoesi ngmberbed in thelpyevius emipdinients eretuedd, in fo for astidrmtitsll onvegniv@éntsucks i n
air from t@&n&!s%iﬁd?% er 68, and conveys it into the flow chanmber 23.
Instead of air, another cooling gas could also be used in the flow circuit.

The heating device 1 has a heating plate unit 17 which in the top view of the illustrated
embodiment is round, and is provided for the thermal treatment of round substrates. The heating
plate unit 17 has substantially the same structure as the heating plate unit 17 according to the
preceding embodiments, consisting of an upper heating plate and individual heating elements 9
positioned below these, which are illustrated schematically in Figure 10 by a dot and dash line.
The individual heating elements 9 can take on different forms, and any number of heating
N elements can also be chosen. However, the arrangement of the heating elements 9 should if at all
possible have circular symmetry. According to the example of an embodiment shown, a plurality
of ring segment shaped heating elements 9 are provided in smaller and smaller concentric ring

regions.

Furthermore, the device 1 has a frame element 19 which surrounds the heating plate unit 17 ina
radial direction and on its rear side. In a floor wall (not shown in detail) of the frame unit 19, a
middle opening is once again provided which is connected to a suction pipe and a blower

disposed therein.



Figures 10 to 12 show different top views of a heating device 1 according to
a further enbodinent of the present invention, wth adjustable el enents of
the device 1 being shown in different positions. In the description of the
enbodi ment according to Figures 10 to 12, the sane reference nunbers as in
t he previous enbodinents are used in so far as identical or equival ent
elements are indicated. The heating device 1 has a heating plate unit 17
which in the top vi ew of the |IIustraté8 enbodi ment is round, and is
provided f er mal at t of nd substrates.. The atJ pl ate
unit 17 has® B%‘P% PSSy atpﬁ‘é dlélft'i“ll.i% ?j?eé‘“&g a’E*’r?&WP@ﬁ‘PPFPd‘%& E%“é'?%ﬁi t 17
accordi ng ilh@hetfhﬁl of Pifa € Ecpehietitg Mmﬂlﬂmastpscuvemmsrelengwﬂﬁ zamﬁxaanﬁm 7he@t i ng
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i ndi vi dual adheable eigmedterent s 9 can take on different forns, and any nunber of
heating elenents can al so be chosen. However, the arrangenent of the
heating el enents 9 should if at all possible have circular symretry.
Accor di ng Tl aljusatéxeompdngs and adamtablﬁbadbemmnﬁaxhimmmadlplnmvai pdsiyion an‘condingg
segnent sh atin elenents 9 ar | | an
concentri cta&?%lrehl%ra}égl glﬁpélmmﬁd e %)Feg p%fl e 33%0\5?116%0%3 ﬁ i & fﬁ%ng?nérrent 19
whi ch surrogmdsﬁnmﬂthwamnmgﬁphaMenmmiQm@ﬂmﬂmmmgph&dm&ﬂ7dhd3¢hﬂon and on its
rear side. f f 19, a
m ddl e open]ﬁgﬁﬁéfg%gg%% %F%“S%“ﬁﬂe %Wﬁﬂmgﬁ&ﬁgr%%ﬁﬁé%Tld %%@%m ﬁ@flon pi pe
and a bl owetting df Hpafetiblelsments 24 witlbwhibndiffbrentfgnmsiees &l meputidddntie plural ity of
adj ust abl e, m of
ring seqne oGRS gt o MERIS0RY B B A PR ARl WL BB 00 ¢ 74
~the frBgel2el enent 19 is prOV|ded which is of a height which corresponds
t he height of the adjustable elenents 24. The adjustable elenents are
adj ust abl e between a maxi num outwardly noved position according to Figure
10 and a nErdrgienof thovhgathgdovise &decprdgigtt bis imgatimndhsgpntiadly Cpugspenddte, in order to
change a gapub {9k B PalYBER d 8 nhs SLEERDLs. 19 and the heating plate
unit 17. I%%lgﬁhual ad?ustnen tJ? Fhéﬁﬁggnents 24 s possi ble, as well as an
adj ustment in groups. An exanple of a setting of the adjustable el enments 24

Wi th whi chrgli ififeGfi&has QeRriRdZ85vehh Gl L{S)il;lgiglieﬁi:ﬁ‘gd dehbookifients of the invention

without, however, being limited to the specific embodiments shown. The features of the different
embodiments can for example be freely combined and exchanged with one another as far as they
are compatible. Furthermore, different forms of the heating plate unit and the frame unit are of
course also conceivable, Temperature control of the gas conveyed through the gap A is, for
example, also possible with the embodiment according to Figures 1 and 2 when the flow gap B is
connected to a gas source which makes possible temperature control of the gas, as for example an

air conditioning system.



circunferential direction, for exanple to even out |ocal tenperature

i nhonogeneities, is shown in Fig. 12. Operation of the heating device 1
according to this invention substantially corresponds to operation of the
devi ce according to the precedi ng enbodi ments. The invention was descri bed
above in detail using preferred enbodi nents of the invention wthout,
however, being limted to the specificl®nbodi ments shown. The features of
the different enbodi nents can for exanple be freely conbi ned and exchanged
wi th one another as far as they are conpatible. Furthernore, different
forns of the heating plate unit and the franme unit are of course also
concei vabl e. Tenperature control OE }higgas conveyed through the gap Ais,
for exanple, also possible with t = nt according to Figures 1 and 2
when the flow gap Bis connected to a gas source whi ch nakes possible

e hat ot & b metgPopld el ep en R ARt P nberBRE e BT 12, o2
whi ch t he substmatha svithpea ingdlidiistance Doy tfiacita hapiing phre vehignmhdatedibg b alvedityaway f rom
a heating plate mhi%g i f

is h e luralit Se t el. ntroll abl e
o iy SaRTANE Redhile BeRilt el an e AEBAUA G RODL 10 LO0S

heati ng el enents
t he substrate, fatiay ey domgedsubstratehditrattbrisedimaltat thg hetiag plateds siwrpundedhidétd in i ts

I b f { i ti , i d
plne by & | a3 0G 6h SR P oheh IR0 AL o BRI, R0VEY S0,
the gas being duhweeytsdfrsme ind at leat oictedgodshertsating ohte. threws tomgcaveyadistdh t he
substrate, and tmgt QI L iﬂP?éencht §idEine LBNPR! Q:{dL{fxeecg:%ti& Hap flow ng

through said gap being controlled in order to Influence the tenperature of
t her edge of t heehpeaatitagl the gasdlowing thrbishsid bapdbeine contudiledyin pisieCoditlverce the

char acterised idtg%}ggg%h?hﬂtﬁ%wggbﬂhgﬂﬁa{i&eplgép along at | east one partial

region of an e eating plate 1s changed before and/or during a
thermal treatnent of a substrate. 3. The nethod according to Claim1l or 2,

characteriged ifhel{Mod ta&@rdYHgQ& Blafth 1,tcnﬁ‘acge§f§ed iR tha%@@gﬁgot{ﬂ?&g%b labéné i 1&g ange of
mm 4. The nethod 3

between 0 and 5 . _ according to Claim3, characterised in
that the w dt h @ parhe regigy of en edga afbelheating plate is changed before and/or during a

thermal treatment of a substrate.

3 The method according to Claim 1 or 2, characterised in that the width of the gap is

changed locally in a range of between 0 and 5 mm.

4, The method according to Claim 3, characterised in that the width of the gap is changed

locally in a range of between 1 and 5 mm.

~
CJ 5. The method according to any of the preceding claims, characterised in that the flow of

gas is deflected by a deflection element before entering the gap.

6. The method according to any of the preceding claims, characterised in that the gas is
ambient air.
7. The method according to any of the preceding claims, characterised in that the gas is a

cooling gas which circulates in a closed cooling circuit.

8. The method according to any of the preceding claims, characterised in that the

temperature of the gas is controlled before entering into the gap.



locally in a range of between | and 5 mm C') 5. The nethod according to any
of the preceding clains, characterised in that the flow of gas is deflected
by a deflection elenent before entering the gap. 6. The nmethod according to
any of the preceding clains, characterised in that the gas is anbient air.
7. The nethod according to any of the preceding clainms, characterised in
that the gas is a cooling gas which circulates in a closed cooling circuit.
8. The nethod according to any of the-pfeceding clains, characterised in
that the tenperature of the gas is controlled before entering into the gap.
-17- 9. The nethod according to any of the preceding clainms, characterised
in that the quamehtemo@tccgmagwmayadptehﬁdmggmrﬁdwaqaga@nseuhethgamb dikttihofand/ or

the tenperature of the gas ntrol] ans of a_profile established
bof or & Fhe. t herRrort WEATHERE e g% DF e WETHONHDE B B0 e 1 o,
characteri sed idanttdiiad by Menk efyesfie extadlishsd bEas the@drmdl @edink@n- speci fic on the
side of the substrate facing away fromthe heating plate, and the profile
whi ch was established before the thernmal treatnent for the quantity of gas
conveyed ttx ougl?hetﬂemogaqnprdtdgeo Olajn chiriittﬁﬂtdi/lﬁ)fhatthetemﬁéfmﬁfeai meBured the gas is
changed in ac ance rat ur.e. neasu ubs rate, if
t he tenperatur gocﬁ R %ﬁ%m the ‘Bget \@% ebcf??tte gacg‘ﬁtaw?yoféoa’t hSﬁ % %P]I? tktehe
surface of thelsmﬂsﬁMmhWmﬂxmﬂedmamﬁmﬁmshwmmuw@mmmtﬁi&wqmmawmﬁghod according
to Caim10, charact at a.pro e ng a
thermal treatnent ¢ odretf'rtoﬁé‘dthe %aﬁ Ef%/ap wl&hﬁgdj%'glhe\\%%y%eaa ufrﬁ‘)ftﬁe H°the c‘i’. " the gap
wi dt h and/or t hecm@mﬂewmthw Empéramﬂamegmsedlos tletsatrsgate,afitle tstamdratase cmffanmmtt:sy
establ i shed pr fe rding to
any of the pr eg%h&e%bd%?&m%éﬁl g)r acdt?lteﬂrlel ség%%%?{ﬂ% %uggtét%%@%dem Fk%gld%%ggsur enent
{éthe tenperature on the side of the substrate faC|ng away fromthe heating
MeABUr eI bncfiod LGl EIPLRA 1Y BhPlercARG Ty REAA, SRR crafipl
regulatlon of t t enper at 0re of eac eatl ng eI ment using a
regul ation al goturlnmmhﬁmnama@nﬁnt feetheraupstity ofl as eonyeredithroeghdhe gahdhdgsat i ng
element is ent eligd Agod t‘gtﬁf)#ﬁ{tre\éﬁ!hy s @s'ﬁgecﬁandq?ea'ag ; £6looRy dedehibhe@ brofia

tenperature for e PIDre ation algorith whi ch
for a subsequent treatment

12. The method according to any of the preceding claims, characterised by location-specific
measurement of the temperature on the side of the substrate facing away from the heating
plate, measurement of the temperature of each heating element, and regulation of the
temperature of each heating element using a PID regulation algorithm in which
the measured temperature of the heating element is entered as an actual value, and a
desired profile of the temperature for the PID regulation algorithm, which was -

N determined before the thermal treatment, is changed in accordance with the temperature
C-/ measured on the substrate, if the temperature differences between different location

points on the surface of the substrate exceed a threshold value.

13. The method according to Claim 12, characterised in that a desired profile which was
changed during a thermal treatment is stored and used for a subsequent treatment as a

newly established desired profile.

14, The method according to any of the preceding claims, characterised in that a structure
width, in particular a lacquer structure width, is measured location-specific on the surface
of the substrate after a thermal treatment of the substrate, by means of the measurement, a

location-specific temperature profile is calculated for the surface of the substrate, and the



determ ned before the thermal treatnent, is changed in accordance with the
tenperature neasured on the substrate, if the tenperature differences
between different |ocation points on the surface of the substrate exceed a
t hreshol d value, 13. The nmethod according to Claim 12, characterised in that
a desired profile which was changed during a thermal treatnent is stored
and used for a subsequent treatnment as!® newy established desired profile.
14. The met hod accor any of rﬁ1he precedl ng clains, characterised in
that a struct urddaHRy COPYFYEQ%U&IU &F%Pa F&‘ﬂ’dﬂé‘g ¢ FRRTEPE MR i s

measur ed | ocat |aﬁdirorsmﬁlrcfl|pﬁnmet1heh@ﬂ1ﬁg‘ea@1&nts@fe stifer Sdubstpicat erahit er a t her mal
treatnment of the substrate, by means of . the neasu t,

| ocat i on- speci f'ieﬁtn’fﬂétr?%gfnﬁ’ftfﬁtee%ﬁ?c(?f‘ig?% it ﬂ?:eeﬁ’r[’:lfﬂraélfrﬁBrn%grcalfﬂete‘sﬂ}*%ce of the
substrate, andstfseate 18 quantity of gas conveyed through the gap, the gap
wi dth, the tenperature of the gas and/or a control profile for the heating
el enents are set for a subsequent thermal treatnent of a substrate in
accor dancelsw t hkﬂdve:e(brfqm&lneethumel tmamfehﬂoésm&ml(z)t aill d@evict heingabbaing alae. 15. A

device (1) for ghe th tre sub trate (2 i d deV| ce having a
heating pl ate %)45““1 i Or (ll.dLT or ‘1@ lnco%acs‘d ra“}a”(j?fameawgenf’act Wi th

or a small di sttm”lmetlrg\mye ®), amda@lmehtlsne’ésepangelpk:mtxella(bab)heatmgcblemepﬂs Wahtitey of
separately contrgl . i de ,of the heating
plate (4) faci ﬁgﬁg\t\gph%tlgi@%tﬁgﬁsf%hlggg 23% fz?“g gl)gis'gjgtééet?i SE(I:Mei %’é“ier? 5 'Ehar act eri sed by
a frane (19) wvhohctgised uateenct(h® Whihtsimapngs the leating)plata(4) tnstspplaae;@;e ftame f r ame
(19) being spa ! r | LAt gap (A
bei ng forned gg@&%@%%&ﬁ% a? {}%%Qﬁth?&%%%glat@ %1 %8%‘@%%@%8’8@) b? ﬂg hmggagati ng

p te (4), at |tetwwtndadadeilPrad a(lga) oneedgend thedyiting lgrs4) Hlwsighe ddveegap (A),

' devi ce (34) #r‘)(?ﬂ'tc'emegl'n%%sttﬂ&}%l{ﬂ%hg)()f th@ﬂg/lc% 34}Q&tltoﬁﬂﬁﬁ{e LéS'H:[l of the gas

conveyed throu con eyin uch that it
does not cone iader tholsmaeatugiof the e#secoswwtthrat@ thel@lp (?’Fh endjagping @r ¢onyeyagc or di ng

to GaimlS, charachehhs F‘E’d&!n@t ohERR cofE8 woh @B Mshg4) ) adjustably fitted
onto the frame (1 ) for local adjustnment of the wdth of the gap (A). 17.

The device (1) according to daim15 or 16, characterised in that the width
of the gapg A Th'e%le\@éy(l")%{c@:mﬁﬁg QGakhY, cﬁ%&@ﬁ@d@ﬁf@stgancm (24)

adjustably fitted onto the frame (19) for local adjustment of the width of the gap (A).

17. The device (1) according to Claim 15 or 16, characterised in that the width of the gap (A)

is adjustable locally between 0 and 5 mm.

18. The device (1) according to Claim 15 or 16, characterised in that the width of the gap (A)
is

Yo adjustable locally between 1 and 5 mm.

19. The device (1) according to any of Claims 16 to 18, characterised by a plurality of said
clements (24) along one edge of the heating plate (4).

20. The device (1) according to Claim 17 or 18, characterised in that a contour of the element
(24) facing towards the heating plate (4) is complementary to a contour of an opposite

edge of the heating plate (4).

21. The device (1) according to any of Claims 15 to 20, characterised in that the frame (19)
has a bottom wall (20) and at least one side wall (22), the at least one side wall (22)



18. The device (1) according to Claim15 or 16, characterised in that the
width of the gap (A) is adjustable locally between 1 and 5 nm 19. The
device (1) according to any of Clains 16 to 18, characterised by a plurality
of said elenents (24) along one edge of the heating plate (4). 20. The
device (1) according to Claim17 or 18, characterised in that a contour of
the element (24) facing towards the héating plate (4) is conplenmentary to a
contour of an opposite ed%_e of the heating plate 54).. 21. The device (1)
accordi ng to arfyrondio dekgating plats (Don itplaeetlaw spaed23)being farmedgbore sgide (19)

has a bottom wajottorh 2Q) (H daidflok SSE (20 RingicemeMad b He28p (A B Bl delig@st one
side wall (22) surroundi ng the heating pl ate%q(# in jtsogllane, a flow

-19-
space (23) bei r{e)j)ff?frcﬂ’é"&y’&%&"\’f rgugh fhe B {Alding&PIneqtetyp an eprrtre (3% Bhace (23)
bei ng connect edottém il (QREr thetameane). t he device (34) for conveying gas
t hrough the gap (A) being connected to an opening (30) in the bottomwall
(22) of the frame (19). 22. The device (1) according to any of Cains 15 to
21, characl2eri sk@ dbwced  Xhefdréiag io@ny e @amB1S tovih] dhbratisriseMbEHMRETon Biekhbntt he

heating plate ( i.n.its ed regi.on on . its, upper side,.and _for a flow
channel at one ‘8hd B CP‘P%"?&%E“FE?%““%#%%“&% T pn ﬁ%‘é@?rcﬁ“l?g"‘"gg any of
Cains 15 to 22pmehdlbachamelseone dnd bitad gdplhie).gap (A) is in contact with
anbient air. 24. The device (1) according to any of Cains 15 to 22,
characterised in that the gap (A) forns part of a closed flow circuit in
whi ch a coil i ngihadelier( 1 heatrdingtoday ofd@aifng 03 toi 28/ dhtu@cterilicd Mokt cthe g2b(A)Thie devi ce
(1) according to anitﬂfamg‘;Ieati ms 15 to 24, characterised by a

. . coontac air, : :
| ocati on-specific tenperature neasurenent device aligned to the surface of

t he. substrate (2) facing away fromthe heating plate (4), and a process

centrol unjt j I.S, connected to et ature peas nt vi ce and
t he devi cgi 4( 3%@%?“%%?&\?@%@% %&‘EY ?é}@%@éﬁ%ﬁé’ %%rﬁaerfsﬂ?mi {Hgglr% & &50 establish
t he t enper at ur domhisghunt phatlesetilon cirdui irswilisit 7 @blingsmd/baleatingsienige (7AEaser enent

data fromthe I(Qscf)ggeh'on-speci fic tenperature nmeasurenent device, and to

25. The device (1) according to any of Claims 15 to 24, characterised by a location-specific
temperature measurement device aligned to the surface of the substrate (2) facing away
from the heating plate (4), and a process control unit which is connected to the
temperature measurement device and the device (34) for conveying gas through the gap
{A) in order to establish the temperature distribution on the substrate surface using
measurement data from the location-specific temperature measurement device, and to
control the device for conveying gas through the gap (A) in accordance with the
temperature distribution in order to control the quantity and/or the temperature of the gas

- conveyed through the gap (A).

26. The device (1) according to any of Claims 15 to 25, characterised in that a temperature
sensor is allocated to each heating element (9) in order to measure its temperature, and
that at least one PID regulator is provide which is connected to the heating elements (9)

and the allocated termperature sensors.

27. The device (1) according to Claim 26, characterised in that a PID regulator is provided

for each heating element (9).



control the device for conveying gas through the gap (A) in accordance with
the tenperature distribution in order to control the quantity and/or the
tenperature of the gas conveyed through the gap (A). 26. The device (1)
according to any of Clains 15 to 25, characterised in that a tenperature
sensor is allocated to each heating elenent (9) in order to nmeasure its
tenperature, and that at |east one PID regulator is provide which is
connected to the heating elenents (9) 2%nd the allocated tenperature

ensor T 1) .acc rd racterised in that a
P D Coaul 2Bor e T DeteadrS L Matdh MetPuntin B o come! i devt co

(1) according nao@ememdz[ﬁe BID ragmatmhaa,raﬁcéseabl1s$1adlmancdrdmabe Wwiktea pimpeges cont r ol
unit is connectge ul.ator(s d estahlishe j n_agccordance
with a tenperat uirjnbut“ﬂ1 i e%‘ tratc?%u%aﬁe faﬁl géﬁ%’?&f‘b@%h%aﬁ?g ég%%@’adfflﬁg away from
t he heati ng pl aénepefatiixe valiesﬁﬁ&d indivdnaEhcatingrelemeatk (18 and aimnivna&atenitiese takbial
heating el enen ﬁ%ge%hat?g comuni cates these to the PID regulator(s). 29.
The device accor any of Clainms 15 to 28, characterised in that the
device (34) for conveying gas through the gap (A) is disposed centrally

bel ow t he Jaeat i . at 3 e ' cl aj 15 to 29,
character |£s§ed |Tﬂ9fj ﬁleft% a?dr%&%etell@eo#%ﬁlgﬁot?%cg%%/cgegmédom%ym? E?Vécﬁg%ﬂ?%‘e gap (A
is a suction dewivgng 36 thifig tikegap ¢6) indisordicagratlpbaow thohea@haplas. 15 to 29,
characterised in that the device (34) for conveying gas through the gap (A
has a control unit in order to adjust the quantity and/or the tenperature
of the gasilconvidy devidehrwudigs t ey J&rim8 R to Thehatackirsed iadhwbthel devicet(d) dmy  of

Clainms 15 to SQDH@?Q%%%&%%%%M‘% devi.6& &‘eﬁ[‘:e the location-specific

measur enent of ture i‘'n particular of a |lacquer structure
\A(jd)th, on the surface of a substrate.

31. The device according to any of Claims 15 to 29, characterised in that the device (34) for
conveying gas through the gap (A) has a control unit in order to adjust the quantity and/or
the temperature of the gas conveyed through the gap.

32. The device according to any of Claims 15 to 30, characterised by a device for the

location-specific measurement of a structure width, in particular of a lacquer structure

width, on the surface of a substrate.
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