200004792-8 APPARATUS FOR THE THERVAL TREATMENT .

OGF SUBSTRATES . The present invention relates to an
apparatus for the thermal treatnent 5 of substrates, and
i ncludes a reaction chanber, at |east one el ongated heat

source, and at |east one reflection wall having at |east one rib and
di sposed adj acent to the heat source, for reflecting at |east a portion of
the radi ation given off by the heat source. An appar at us

of this type is known, foAPPERATES FORTHE THERWPASTREATMENT _
The reflection walls have grooves that extend parallel to the heating

| anps and in which the heating |anps THegfegartially disposed and
whi ch formthe at Ieast one rib. Wthejtprnsgbtéype ?Qreflectlon wal |, a

wh oo et o ’S&?ﬁ{‘ﬁh ﬁﬁﬂnie@%s"e'a#ﬁ’%rtaﬁsfrﬁﬁfem&?ﬁw%‘é Pl o

the heating |lanps are urthernore known fromJP 61-125021
A, as well as JP Glfsi@%ﬂ?sAa"d includes a feaCt'On champep, 3 deastane glongated
thermal treatnment of substrates is disclosed in the not

prepubl i shed DE 19®at Bogoce, tangk atdeashonre reflaction aygll having adfleastcone rib for

reflecting at least a portion of the radiation given off by the heat source.

An apparatus of this type is known, for example, from JP 5-190558 A.
The reflection walls have grooves that extend paraliel to the heating
10 lamps and in which the heating lamps are at least partially disposed and
which form the at least one rib. With this type of reflection wall, a
reflected radiation results that is parallel to the lamps. Such devices with
contours in a reflection wall that extend parallel to the heating lamps are

furthermore known from JP 61-125021 A, as well as JP 60-193343 A.

15
An apparatus for the thermal treatment of substrates is disclosed in the
not prepublished DE 197 37 802 that belongs to the applicant of the
present application. With this apparatus, a reaction chamber of quartz
glass is disposed within a second, larger chamber having reflection walls.
20 Disposed above and below the reaction chamber are heating sources in

the form of rod lamps in order to heat up a substrate, especially a
semiconductor wafer, that is disposed in the reaction chamber. The
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present application. Wth this apparatus, a reaction chanber of quartz 20
gl ass™i s disposed within a second, |arger chanber having reflection walls.
Di sposed above and bel ow the reaction chanber are heating sources in

the formof rod lanps in order to heat up a substrate, especially a

-1- sem conductor wafer, that is disposed in the
reacti on chanber. The reflection walls of the apparatus
are flat, so that again a reflected radi ation parallel to

the |anps results.reflection walls of the dppardtQstdresfiggrsy kivat againeat reflectid t he
reflection wall there results within the 5. reacti on chanber a

certain, periodic fa?'&ﬁgiéfafﬂél% "tl'lé)létdlﬁg‘ré%fl.lltﬁhe I nci dent

light for heating t e substrate. In so doing, parts of the substrate can be

L 1 W A g o

It is furthernore known f 4. 654,

as. wel.l .as.U S -A, .
5. 830, 751, i {1 o FAGHEN RBAMbRG S SHEIN PosloR BTSN SIsthign, aLe ingigent
5 light for heating the substrate. In so doing, parts of the substrate can be
heated more than other parts, which, however, is a drawback since the

substrate must be heated as uniformly as possibie.

It is therefore an object of the invention to provide an apparatus for the
10 thermal treatment of substrates of the aforementioned general type,

according to which a uniform heating of the substrates is possible.

This objective of the invention is realized in that the heating source or
sources are disposed at an angle to the longitudinal direction of the at
16 least one rib. As a result of this arrangement, the reflective image of the
heating sources is rotated by an amount that depends upon the angle
between the tubes and the ribs, so that a more uniformly directed

distribution of the radiation intensity in the reaction chamber resulits.

20 Pursuant to one preferred specific embodiment of the invention, the
reflection wall has a plurality of ribs that are disposed parallel to one
another. Due to this plurality of ribs, there results a simple possibility of
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banks having rod lanps in such a way that the rod | anps of the upper

|.anp bank are rotated by 90[err] to tthe—+od | anps of the | ower rod bank.
Refl ection walls that are di sposed adjacent to the rod lanp each have 15
grooves that extend parallel to the rod | anps, resulting in a refl ected
radiation that is parallel to the |anps.

U S -A-5, 581, 734 shows an apparatus forthe thermal treatnent of

substrates according to which an el ongated heat source and a reflection 20

wal | “having ribs adi&riBuﬁH%fei%%dﬂé*ﬁsn'iﬁtbﬁsif;fmb@uﬁiﬁi‘rhﬁﬁhitmﬂtH@éhtir%&éQ&’tion

parallel to the heat sour

apparatus for the CHEARaN 0 @RePBefidn. e oF A bEStalE itnish) Bfadils
general type, according to which a uniform heating of the substrates is
possi bl e.

Pursuant to a particularly preferred specific embodiment of the invention,
5 the heating sources are rod lamps that provide a simple heating source

that is simple to control.

The angle between the ribs and the heating sources is preferably 45° so
that the reflected image of the heating sources is rotated in an angie of
10 90°. There thus results a reflection radiation that extends perpendicular
to the direct radiation of the lamp tubes, as a result of which a particularly

uniform radiation intensity is produced within the reaction chamber.

Pursuant to one specific embodiment, the ribs extend uniformly over the
156 entire reflection wall in order to produce the aforementioned effect over

the entire reflection wall.

Pursuant to a further specific embodiment, the ribs extend at least over
portions of the reflection wall, especially in the outer regions of the
20 reflection wall, in order to enable a reflection of the thermal radiation in

the direction of the substrate that is to be heated.

-3-

LIT TRNSL OF PCT/EP99/01229 of 25 February 1999 - Werner Blersch, et al. - Steag RTP -
Az.2471 .



This objective of the invention is realized in that the heating source or
sources are disposed at an oblique angle to the | ongitudinal direction of
the at least one rib. As a result of this arrangenent, the reflective inmage
of the heating sources is rotated by an anobunt that depends upon the angle
bet ween the tubes and the ribs, so that a nore uniformly directed
distribution of the radiation intensity in the reaction chanber results.
Pursuant to one preferred specific enbodi ment of the invention, the

reflection wal | ha\sur%uPhF'icﬁ‘H ?&g‘ibfurlafri}gédﬁg%gé‘égss %héemae&naapmkéﬁt' of gﬁpne

another. Due to this plurali S a Sinple possi ity
of distributing t.heradiationintensitri/ nore unifor within th tire
g, fécha fedd

reaction chanber ,mY?IntHﬂ'satclSﬂﬁte%@? (t)lr'{m gis & MorF fr?‘ﬂ °5y
gr ooves. Pursuant to a particul ar| Mr ef erred speci fic enbodi nent of the
invention, the ha@tatig theuebestion wall thatihasat leastiong @R PuedodhagptatieBat i ng
source that is sinple to control. The angl e between the ribs and the
heati ng sources i sit jsrpdssibipity atiipéthg indensity distribution of the radiation field in a
-2a -
5 treatment chamber to the respective process conditions. In particular,
due to the rotation of the reflection wall the intensity distribution can be
homogenized over time, thereby enabling a more uniform heating of the
substrate. Furthermore, due to the rotation of the reflection wall the
intensity distribution of the radiation is modulated with the rotational
10 frequency of the reflection wall. A modulation can, for example, also be

advantageously utilized for measuring the temperature via pyrometry.

A control unit is advantageously provided for controlling the turning
mechanism in order to adapt the rotation, and hence the intensity
15 distribution of the radiation within a treatment chamber, to the respective

process conditions and process steps.

The term substrate in the present context includes semiconductor wafers,
masks, plates, and all objects which, or the surface of which, is to be

20 subjected to a thermal treatment.

The invention will subsequently be explained with the aid of one preferred
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distributing the radiation intensity nore uniformy within the entire

reacti‘on chanber. In this connection, the ribs are preferably
formed by grooves. Pursuant to a particularly preferred
speci fic enbodi nent of the invention, 5 t he heating sources are
rod | anps that provide a sinple heating source that is sinple
to control. The angl e between the ribs and the heating
sources is preferably 45[err] so that the reflected i mage of

the heating sour cegydcfid &nbbinért vitth fdtelefcBlto tHddrawings, in wieherr]. There
thus results a reflection radiation that extends perpendicul ar

to the direct radiation of the |anp tubes, as a result of which a
particularly uni form r adi at i on intensity is produced within
t he reacti on chamnber. |c embod mant

) P
the ribs extend unifornT@UiRd, th%hov!%aljsrc;ﬁe E'ccr@ﬁ??‘giop@* lugtration

order to produce the aforenentioned effect over the enti re
refl ection wall. apparatus for the thermal treatment of substrates;
5 Figure 2 shows a perspective view of an inventive reflection

wall of the apparatus of Figure 1; and
Figure 3 shows a perspective view of the inventive reflection
wall illustrated in Figure 2 with rod lamps disposed
there above.
10
Fig. 1 schematically shows an apparatus 1 for the thermal treatment of
substrates 2. The apparatus 1 has a first, reflective chamber 5 having an
upper reflector or reflection wall 6, a lower reflector or reflection wall 7,
reflecting side walls 8, 9 and non-illustrated front and rear, reflective walls.
15 Disposed in the chamber 5 is a reaction chamber 10, which is preferably
made of quartz glass. The reaction chamber 10 is provided with a gas
supply conduit 12 for the introduction of a reaction gas, and a chamber
door frame 14 for the introduction and removal of the substrate 2, in the
present case a semiconductor wafer. The substrate 2 is disposed upon
20 a quartz substrate holder 17 and is spaced therefrom by spacers 18.
Provided concentrically relative to the substrate 2 is a compensation ring
22 with which a better thermal homogeneity can be achieved.
-5-
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Pursuant to a furt

her specific enbodinent, the ribs extend at | east ove

portions of the reflection wall, especially in the outer regions of the

reflection wall, i
in t
- 3 -

n order to enable a reflection of the thernal radiati
he direction of the substrate that is to be heat ed.
Az. 2471 Pursuant to a

particul arly advant ageous specific enbodi nent of the

i nvention, at | eas

t one turning mechanismis furthernore provided for

rotating the refl eDis'p@QeM’%bhmééTﬁihé’l@ﬂeéﬁod ®afd 6078and itthe rddetioh@hbhther are

rotation,
of the radlatlon f
process conditions.

it is possible to adapt the intensity distributi

teeblctive fod Iéﬁngs 25 that eﬁéﬁ@h&ﬁ%gn‘iﬂ?%ﬁ |I|t5§re{'t3§ floReRAE

n par I on O

7 T by AR 4 AR B e e B

substrate. Further

10

15

20

nore, due to the rotatlon of the refl ectjon wall
construction of such an apparatus, as well as details relatlve to the

functioning thereof, are described in the aforementioned DE-A-44 37 361
and in the not prepublished DE-A-197 37 802, both of which belong to the
applicant of the present application. In orderto avoid repetition, reference
is hereby made to the content of these documents to the extent relevant

to the subject matter of the present application.

Whereas in Fig. 1 the contour of the reflection walls 6 and 7 cannot be
recognhized, Fig. 2 shows one example for the inventive contour of a
reflection wall, whereby the contour will be explained only with the aid of
the lower reflection wall 7. Formed on that surface of reflection wall 7 that
faces the reaction chamber 10 are grooves 32 that extend at an angle of
45° relative to a side face 30. The grooves 32 have a triangular shape
such that ribs 34 are formed that have a ridge 26 that tapers to a point at
the top. A lower groove edge 38 is respectively formed in the deepest
point of the grooves 32 between the side faces of the triangular grooves

32 that taper upwardly to a point.

As can be seen in Fig. 3, the rod lamps 25 extend above the reflector or
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intensity distribution of the radiation is nodulated with the rotational

10 frequency of the reflection wall. A nodul ation can, for
exanpl e, al so be advant ageously utilized for measuring the
tenperature via pyronetry. A control unit is advantageously
provi ded for controlling the turning mechani smin order to
adapt the rotation, and hence the intensity 15 di stribution of

the radiation within a treatnent chanber, to the respective

process conditi onsreH@gticH %ﬂ$5aﬁﬁ<iﬁ)§artlcular parallel to the difle fa&s BDSstbﬁidMié‘ in
t he present context includes sem conductorwafers, masks,

PLates, and oLl obhieess et & ahde o?usf»@&ﬂ]é).fooqrgwg 28 5259 rQ@ulltﬁPthls

subjected to a therna e'rnvention
subsequently be exglalned

-4 th tq@p ggpﬁnaggaer eote eJlmageofAQeégp]@mpSZS

in an angle turned by 90° relative to the rod lamps 25 is produced.

Provided above the upper reflection wall 6 is a non-illustrated turning
mechanism that communicates with the reflection wall in order to rotate
the latter about an axis that extends perpendicular to the substrate 2.
The rotation is effected in a controllable manner by means of an
10 appropriate control apparatus, and is adapted to the respective process

conditions and process steps during the thermal treatment of a substrate.

Furthermore, due to the rotation of the reflection wall, the intensity
distribution in the chamber is modulated with the rotational frequency of
15 the reflection wall. This modulation can be utilized accompanied by a
temperature measurement via pyrometry. One method for measuring the
substrate temperature via active modulation of the lamp radiation is, for
example, described in the not prepublished DE-198 55 683.7, which
belongs to the applicant of the present application.
20
The invention was previously explained with the aid of one preferred
specific embodiment. However, to one having skill in the art
-7-
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specific enbodinment with reference to the draw ngs, in which:

Figure 1 shows a schematic cross-sectional illustration of an
apparatus for the thermal treatment of substrates; 5

Figure 2 shows a perspective view of an inventive reflection

wal | of the apparatus of Figure 1; and Figure 3
shows a perspective view of the inventive reflection

wall illustrated in Figure 2 with rod | anps di sposed

there above. 10 embodiments and nBdifitafiéhs BR BS@élbDé \ﬁiﬂ‘i’d@t tﬁ@rélgpéé\ﬂétﬂ% 1
for the thermal treatnent strates 2. The apparatus 1

has a first, refleg %ﬁ'uvtﬁe(?ﬁ\?ém%é c?>|n @]}ﬁ qﬂg‘%’f‘tlc r,other contqqrggy?ﬂ{e Invbhide O

or reflectlon wal | a | ower or |on

fl t d |1 8, 9 t t
ot oot vauel e, "Yagiction wall Stheian thetiiisiiat ﬁ@ {aﬁﬁn 2 BBoipba5hie. Jt isialse

chanber 10, which is preferably made of quartz ?l ass. The
reacti on chamber 1moﬁr§osssarydbatthemnbmg@s<tend uniformly over the gplite wiiegtion 12
for the introduction of a reaction gas, and a chanber door

frame 14 Sor the iwalocahd régionscen raismbelprovided eorsthesteflectior? wallwhére no
present case a sem conductor wafer. The substrate 2 is di sposed upon

contour is provided.

Furthermore, the construction of the apparatus 1 need not be limited to
that described. For example, it is possible to shift the rod lamps that are
10 arranged above and below the reaction chamber by 90°, or to select the
angle between the ribs 34 and the rod lamps 25 to be greater or less than
45°. In addition, it is possible to provide a movement device, especially
a rotational device, in order to move the substrate within the reaction

chamber.
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20 a quartz substrate holder 17 and is spaced therefrom by

spacefs 18. Provi ded concentrically relative to the substrate
2 is a conpensation ring 22 with which a better thermal
honbgenei ty can be achi eved. Az. 2471

Di sposed between the reflection walls 6, 7 and the reac Pw"im ﬁ,wf ’
respective rod | anps 25 that extend between the non-illu
rear walls in a parallel orientation relative to the side walls 8 The

construction of such an apparatus, as velbnf8|fggai!ls relative to the
functioning thereof, are described in the aforenenti oned DE-A-44 37 361

RPN S 3@%3?%@9 fot e et etir et or Aafhuds (Ao fcltidd

ref erence is here ot onte ese docu ts to
the extent relevant a reaction %an@ rt(Flé) §&Ea§g9“$rﬁ at ‘%Fi n??ltes%’rr
application. 10

and at least one reflection wall (6, 7) having at least one rib (34) for
5 the reflection of at least a portion of the radiation given off by the
heat source (25), characterized in that the heat sources (25) are

disposed at an angle to the longitudinal direction of the at least

one rib (34).
2. Apparatus according to claim 1, characterized by a plurality of ribs
10 (34) that are disposed parallel to one another on the reflection wall
(6, 7).
3. Apparatus according to one of the preceding claims, characterized

in that the ribs (34) are formed by grooves (32).

4. Apparatus according to one of the preceding claims, characterized
15 in that the heat sources (25) are rod lamps.
5. Apparatus according to one of the preceding claims, characterized

in that the angle is 45°.
6. Apparatus according to one of the preceding claims, characterized
in that the ribs (34) extend uniformly over the entire reflection wall
20 6, 7).
7. Apparatus according to one of the claims 1 to 5, characterized in
that the ribs (34) extend at least over portions of the reflection wall
-9-
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Whereas in Fig. 1 the contour of the reflection walls 6 and 7 cannot be .
recogni zed, Fig. 2 shows one exanple for the inventive contour of a-
reflection wall, whereby the contour will be explained only mnth t he
the lower reflection wall 7. Formed on that surface of reflec qss

that 15 faces the reaction chanber 10 are groov

an angl e of 45[err] relative to a side fa3§\ “grooves
32 have a triangul ar shape such that ribs 34 afe forned t hat
have a ridge 26 that tagf to a point at the top. A | ower
groove edge 38 is respe ively forned |n the deepest poi nt of

t he grooves 32 bet e side fac rlan
32 that taper upwa dI y ?‘8 ﬁraﬁﬁ‘? gecor mg ocalm characlrggn% g@@rﬁﬁ(eﬁ')

3, the rod | anps 25 extend above the ref|ectar or
- 6 - extend,ipthe putesiegigns ofth%rﬁﬂqchowah(éum par al | el
to the side face 30, so that the ribs 34 extend at an angl e of

45[err] to the rod9l anpépparatusaccording to ooe of thespreceding claims, characterized
5 by an apparatus for moving, especially rotating, the substrate that
is to heated in the radiation range of the reflection wall.
10.  Apparatus according to one of the preceding claims, characterized
by a turning mechanism for rotating at least one reflection wall (6,
7) that has at least one rib (34).
10 11.  Apparatus according to claim 10, characterized by a control unit for

controlling the turning mechanism.

\aced
€

“\\\‘\i\\\\\\\\\\\\\\\\\\\\
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arrangenenf, as nenti oned above, a reflect | mage of the rod | anps 25
in an angle turned by 90[err] relative to e rod lanps 25 is produced. 5

Provi ded above the upper reflection wall 6 42 non ¢Iquat bat ed turning
mechani sm that comunicates with the reflection wal ?

mef
the latter about an axis that extends per pendi cul ar to the substr
The rotation is effected in a controllable manner by neans of an

ondi 11 ons and pr oceas. ot AV ARATHS ?ﬂ?fﬂéeﬁa?%?ﬁﬁ@%ﬁiﬁéif rate.

Furthernore, due to the rotation of t wal |, the intensity
distribution in the chanber is nodul ab}dém&$ot at i onal frequency of

15 the reflection wall. This nodulation can be utilized acconpani ed
by a tenperature neasurenentvia pyronetry. One nethod for
measuring the substrate tenperature via active nodul ati on of
the lanp radiati onT he prasent invention relates toamapraratussfor thathermal freatroent
prepubl i shed DE-198 55 683.7, which bel ongs to the applicant
of thebpresent appdfisubistrates, add includes a reactio chambee rdiileasivore gloagateds| vy
explained with the aid of one preferred speci fic enbodi nent.

However, to one havedtkotited, landnatiBgstadrie reflection wall having at least ene rib and
disposed adjacent to the heat source, for reflecting at least a portion of
the radiation given off by the heat source.

An apparatus of this type is known, for example, from JP 5-190558 A.
10 The reflection walls have grooves that extend parallel to the heating
lamps and in which the heating lamps are at least patrtially disposed and
which form the at least one rib. With this type of reflection wall, a
reflected radiation results that is parallel to the lamps. Such devices with

contours in a reflection wall that extend parallel to the heating lamps are

15 furthermore known from JP 81-125021 A, as well as JP 60-193343 A.

An apparatus for the thermal treatment of substrates is disclosed in the
not prepublished DE 197 37 802 that belongs fo the applicant of the
present application, With this apparatus, a reaction chamber of quartz
20 glass is disposed within a second, larger chamber having reflection walls.
Disposed above and below the reaction chamber are heating sources in
the form of rod lamps in order to heat up a substrate, especially a
-
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enbodi-nents and nodifications are possible w thout thereby deviating
fromthe inventive concept. In particular, other contours of the inventive

reflection wall other than the illustrated ribs 34 are also possible. It is
al so not necessary that the contour extend uniformy over the
entire reflection 5 wal |, and regions can al so be provided on

the reflection waldenyibshductor wafer, that s dispdsedt Alhe! %aEEiBHi ber. The
Furthernmore, the construction of the apparatus 1 need not be limied to

1o CECTTPOG - GRSHERRT N b IR, BRPAISL 48 Ao o bl oy ERRsE, 7
sel ect the |es§a€"ﬁ1§ﬁ" p%%le?t&ﬁevgmbié?gv%_bs 34 and the rod lanps 25 to

be greater or . In addition, it is possible
to provide a novenent, devi ce
e

in order to nove &9%?@\?#&%@“{%@? eeflectign wall thére resiits Wifin the "' °©
5 reaction chamber a certain, periodic intensity distribution of the incident
light for heating the substrate. In so doing, parts of the substrate can be
heated more than other parts, which, however, is a drawback since the

substrate must be heated as uniformly as possible.

10 | (tis furthermore known from U.S.-A-4,654,509, as well as U.S.-A-
3,836,751, with a rapid heating unit to arrange upper and lower lamp
banks having rod lamps in such a way that the rod lamps of the upper
lamp bank are rotated by 90° to the rod lamps of the lower rod bank.
Reflection walls that are disposed adjacent to the rod lamp each have

18 grooves that extend parallel to the rod lamps, resulting in a reflected

radiation that is parallel to the lamps.

U.S.-A-5,5681,734 shows an apparatus for the thermal treatment of
substirates accerding {o which an elongated heat source and a reflection
20 wall having ribs are provided. The ribs of the reflection wall extend

parallel to the heat source,
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chanbek .

-8 - _ : Patent C ai ns:
1. - Apparatus (1) forthe thermal treatnment of substrates (2), including
a reaction chanber (10), at |east one el ongated heat source (25),

and at |least one reflection wall (6, 7) having at least one rib (34) 5

and di sposed adj acent to the heat source, for the reflection of at

least a portion oftif ferbfith an Gjedl ofifle Hyerkkn 18 prGaE ACLESSab& br the

thermal treatment of substrates of the aforementioned general type,

according to which a uniform heating of the substrates is possible.

This objective of the invention is realized in that the heating source or.
sources are disposed at an oblique angle to the longitudinal direction of
the at least one rib. As a result of this arrangement, the reflective image
of the heating sources is rotated by an amount that depends upon the
angle between the tubes and the ribs, so that a more uniformly directed

distribution of the radiation intensity in the reaction chamber resuits.

Pursuant to one preferred specific embodiment of the invention, the
reflection wall has a piurality of ribs that are disposed parallel to one
another. Due to this plurality of ribs, there results a simple possibility of
distributing the radiation intensity rore uniformly within the entire reaction

chamber. In this connection, the ribs are preferably formed by grooves.

Pursuant to a particularly preferred specific embodiment of the invention,
the heating sources are rod lamps that provide a simple heating source

that is simple to control.

The angle between the ribs and the heating sources is preferably 45° so

'2‘3 - .
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characteri zed in that the heat sources (25) are disposed at an
obliqgue angle to the longitudinal direction of the at |east one rib

(34y. 10 2. Appar at us accordin aracterized
by a plurality of ribs ﬂm "i i“ﬂ“ # | sposed
parall el to one another on the reflection mall

(6,7). _ 3. Appar at us accor di ng to one of the pr ecedi ng
cl aims, characterized that the ribs (34) are
formed by grooves (32). 15 PateIHCIaerAppar atus according to one

f th di | hat th
ﬁeat gomggg I(gg) q‘a?la %g%){or&leqhemaltreamentgfsubsgﬁﬁér(g} ﬂ%é]‘éé‘eardl ng

to one of the precedi nga cI aj, s,

that the angle is 45 aTreaction cham of f‘lOﬁ@tﬁeamg{gwtg@é‘@aﬁ%m@ﬂé},e

of t he preceding clains, characterized in that the
ribs (34) extend uniforandatieast Qﬂﬂafeé'ﬁﬁtmé“ﬁﬂf(ﬁea havingat least one rib (34)
(6, 7), 7. paratus according to one of the clains 1

to 5, $har act eri zed i nand disposed adjacent to the heat source, for the reflection of at
least a portion of the radiation given off by the heat source (25),
characterized in that the heat sources (25) are disposed at an
ablique angle ta the longitudinal direction of the at least one rib
(34).
10 2. Apparatus acéording to claim 1, characterized by a plurality of ribs
(34) that are disposed parallel to one ancther on the reflection wall
(6, 7).
3.  Apparatus according to one ofthe preceding claims, characterized
in that the ribs (34) are formed by grooves (32).
15 4. Apparatus according to one ofthe preceding claims, characterized
in that the heat sources (25) are rod lamps.
5. Apparatus according to one of the preceding claims, characterized
in that the angle is 45°,
6. Apparatus according to one ofthe preceding claims, characterized
20 in that the ribs (34) extend uniformly over the entire reflection wall
(8,7).

7. Apparatus according to one of the claims 1 to §, characterized in
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that the ribs (34)' extend at | east over portions of the reflection wall
(6,7):" 8. Appar atus according to claim?7,

i G o [ e

Appar at us according to one of the preceding &l af ns; thafacteri zed
by an apparatus for noving, especially rotating, the substrate that

is to heated in the radi on, r e of refleetign wall

10. Apparatus accor di g@"a‘t BH%%%"?@%&@E@lW&’BPEH% of thareflection wall
by a turning mechanismfor rotating at | east one reflection wall (6, 10
7) that has at | east of® kb, (34). 11. Apparatus

according to claim 10, char acterized b control unit for
controlling the t&ni ng\nmﬂuma@nordmg oclaim? characterized in that the ribs (34)

extend in the outer regions of the reflection wall (8, 7).

5 8. Apparatus accordidg to one of the preceding claims, characterized
by an apparatus for moving, especially rotating, the substrate that
is to heated in the radiation range of the reflection wall,

10.  Apparatus according ta one of the preceding claims, characterized
by a tuming mechanism for rofating at least one reflection wall (8,

10 7) that has at least one rib (34).
11.  Apparatus according to claim 10, characterized by a control unit for

controlling the turning mechanism.
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