METHOD AND DEVI CE FOR HEAT TREATMENT, ESPECI ALLY CONNECTI ON BY SOLDERI NG
The present invention relates to a nethod for the heat treatnent of 5
wor kpi eces or conponents, in particular for producing a solder connection
bet ween a solder material and at | east one conponent or workpiece used as a
solder material carrier by neans of nelting the solder material arranged on
the solder nmaterial carrier, where a heating and, in a subsequent nethod
step, a cooling of at |east one conponent is 10 carried out in a process

chamber whi ch ipeeRhdsNIPHEDFCEUFORUAHAS T RTMENT NES FREGA L
invention rel a

met hod. I n known nethods of CION BIEVEION B Y o0 d IEREN Gwher e a heatlng as
well 15 as a cooling of the conponent to be soldered is carried out in a
single process chanber, a cleaning of the process chanber in intervals of

often only “Phégr%én‘{%%eﬁﬁ%' rdiRYNG (Phae?%@'%l e ‘Bé% %%a'txﬁeﬂ?ﬁ?ssary for

the pernmanent operation of a correspondi ng device the relatively
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precipitation ng to be renpved by neans ean|ng pr ocess. Due to
t he cl eani ngsqddor esseriahiaciamgesit ot lhis sbhiaranate&'ehlmftrr% mwdpeatadddating he

operation of the devices which ate according.to the known nethods nust
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producti I o
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out in a substeanFivatHermore, the invention relates to a device which is suitable for

carrying out the method,

In known methods of the above-mentioned type, where a heating as well

15 as a cooling of the component to be soldered is carried out in a single
process chamber, a cleaning of the process chamber in intervals of often
only a relatively small amount of soldering cycles is necessary for the
permanent operation of a corresponding device. Due to the relatively
high temperature drop between a heating and a cooling zone, the volatile

20 e¢vaporations of the solder material occurring in response to the heating
process condense in the colder cooling zone and form a precipitation in
particular on the components and devices arranged in the cooling zone,
said precipitation having to be removed by means of the cleaning
process. Due to the cleaning process, which must thus be carried out

25 repeatedly, the operation of the devices which operate according to the
known methods must be interrupted again and again. In practice, this

leads to considerable production losses.

The present invention is thus based on the object of proposing a method
30 and a device, the operation of which can be carried out in a substantially
continuous manner without the known brief cleaning intervals, thus

enabling a higher production output.



conti nuous manner w thout the known brief cleaning intervals, thus enabling
a higher production output. 2 To attain this object, the nmethod according
to the invention enconpasses the features of claiml1l. In the nethod
according to the invention, the heating and the cooling of the conponent
are carried out in two chanber 5 regions of the process chanber, which can
be separated from one another by neans af a condensation device. A
precipitation of the volatile evaporations on the condensati on devi ce,

which is generated in response to the heating process, takes place by to
means of the condensation device, which is effective between the chanber

regi ons, saiTo atadensiatopjeceetiecteticdd Bgcdidagg thitke iAvendbacnicempashdsel d and
t hus preventi n% a condensation in the cool ed chanber region .and thus in
particul ar dhedgatwrsfeclabnlf g dovmetrodaresrdane tartharigaantipn, thi s chanber

region. 15 A RPLE I CoRIAC Pl oL NGTER Otk BEAPLANRih Sukendiyant i on

can be genera r enperatare appli cation wor'Kpi eces or
conponentss inggf@fpONsite me dieadbéd, ealiicBndan BeleBp &ité&TP&hi g anahveal | ng
and the like, for exanple. A particular area of application lies 20 in the
field of thdpmsanstafohcendepiadian denitecti ons which are carried out by
nmeans of sol dering paste, such as, for exanple, in the field of the
production of el ectronic conponents and assenbly groups. The production

out put and tAysetimetaaideotithenadstinf et dypomeiiohed Rthacend e 93gi drod éhiee,
invention can be further increased if, according to a articul ar

advant ageousvhighi gngensrajefbihger set IR G NRGTHE PLEOCEsSr FESAIRCC Y neans of

a heating deylge 8pthd REnGORLA NG 'd3vhA, WiRLh W e FO¥ctiFABS tWEen the
chamber regions, said condensation device acting quasi like a protective
shield and thus preventing a condensation in the cooled chamber region
and thus in particular on one of the cooling devices which are arranged
in this chamber region.

15
As a matter of principle, the method according to the invention can be
generally used for the temperature application on workpieces or
components in response to the heat treatment, such as tempering,
annealing and the like, for example. A particular area of application lies
20 in the field of the production of solder connections which are carried out
by means of soldering paste, such as, for example, in the field of the

production of electronic components and assembly groups.

The production output and thus the effectiveness of the method

25 according to the invention can be further increased if, according to 2
particular advantagecous variant of the method, the heating is carried out
by means of a heating device and the cooling is carried out by means of
a cooling device, which are operated in each case at a substantially
constant temperature. In so doing, time losses, which occur when the

30  method is carried out and which are caused by heating processes and
cooling processes, respectively, until the desired heating or cooling

temperature has been reached, are avoided.
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a cooling device, which are operated in each case at a substantially
constant tenperature. In so doing, tine |osses, which occur when the 30

met hod is carried out and which are caused by heating processes and cooling
processes, respectively, until the desired heating or cooling tenperature
has been reached, are avoided. 3 It furthernore turns out to be
particularly advantageous if the condensation device is noved froma supply
position into a separating wall position which separates the chanber
regions prior to the heating of 5 the solder material carrier for the

pur pose of separating the chanber regions. Through this, it is possible,

after the NRIAndoPROseIaheauPReRe ATCLEH UL LRSS RTREr regi on used

for heating, e condensat i on Vi C inthe supply
posi tion, tocdndenshgontdwviselisetoveiimin alsupplyipdsitaod ihteaceppand ,
respectively, into the cooling to chanber region and to subsequently
reposition tHalldsddaBaYhigh seraArates therehambelsigdpns Pap WAl ih HNHef so
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chanber region, considerabl e tenpera l'osses occur 1 n the heating
chanber r egiregionvdhiThroughsepsar #tieoskitde) hfter cholhieatnghamlzess hagibeanby neans
of the condensation device. 15 The effect, of the condepnsation devi ¢ce, thus
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particularly sinpler ion (o] e condensation device 20
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into its separating wall position so that, during the cooling of the solder
material carrier in the cooling chamber region, considerable temperature
losses do not occur in the heating chamber region, which is separated

from the cooling chamber region by means of the condensation device.

The effect of the condensation device, thus in particular the
condensation output, can be considerably supported and intensified,
respectively, by means of cooling the condensation device. A
particularly simple realization of the cooling of the condensation device
20 becomes possible if the condensation device is cooled during the
arrangement in the supply position, where the condensation device is
substantially located outside of the immediate impact region of the

heating chamber region.

25  The barrier or shield effect of the condensation device for preventing a
condensate precipitation in the cooling chamber region can be effectively
supported in that a vacuum is applied to the heating chamber region
during the heating of the solder material carrier in the heating chamber
region, which is separated from the cooling chamber region by means of

30 the condensation device. If required, a vacuum can also be applied to the

entire process chamber.



heati ng chanber region. 25 The barrier or shield effect of the condensation
device for preventing a condensate precipitation in the cooling chanber
region can be effectively supported in that a vacuumis applied to the
heati ng chanber region during the heating of the solder material carrier in
t he heating chanber region, which is separated fromthe cooling chanber
regi on by neans of 30 the condensation device. |f required, a vacuum can
al so be applied to the entire process chanber. 4 If inert gas or reducing

protective gdsinkft ?{Q&be ?éid\ianfghﬁrd%@@t'i{ré‘%a@fﬂ@rz{?ﬁriedrt%gt!h(é”c@d]@r{n%bhﬁﬂﬂ@eheati ng
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exi sting oxigdi zed,.surfaces can be farced open. Furthernpr gas fl ow,
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To counteract a temperature gradient in the solder material carrier during
the heating in the heating chamber region as far as possible, it proves to
be advantageous if the solder material carrier is arranged between the
heating device and an auxiliary heating device, which is arranged
i5 opposite thereto, while the heating is carried out in the heating chamber

region.

Advantageously, this auxiliary heating device can be embodied as a
radiation heater, wherein specific material characteristics of the solder
20 material carrier can be considered by means of a temperature control of

the auxiliary heating device.

The device for carrying out the afore-described method according to the
invention encompasses a heating device and a cooling device arranged in
25 two chamber regions which can be separated from one another by means

of a condensation device.

As already stated above with reference to the method according to the
invention, it proves to be advantageous with reference to the realization
30 of the device according to the invention if the condensation device is

provided with a cooling device.



20 material carrier can be considered by neans of a tenperature control of
the auxiliary heating device. The device for carrying out the

af ore-descri bed nethod according to the invention enconpasses a heating
device and a cooling device arranged in 25 two chanber regions which can be
separated from one another by neans of a condensation device. As already
stated above with reference to the nethods according to the invention, it
proves to be advantageous with reference to the realization 30 of the

devi ce accorgdi n o) e Jd pventi i f,. the condensation..devige, | rQyi ded
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the other hal@ve a nsgetiveulnapas ons the efldaigngy Hnthedtdrimme deVite S@8ndensat i on

devi ce i $ possucﬂs%ﬁtialwibse Oglqgghes in particular if the condensation device
is enbodied as a '

A particularly advantageous embodiment of the condensation device
becomes possible if it is embodied as a metallic separating wall device.
Through this, the condensation device encompasses an advantageously

15 large heat capacity on the one hand and, on the other hand, a particularly
space-saving embodiment of the condensation device is possible. This
applies in particular if the condensation device is embodied as a

separating plate.

20 If the condensation device is embodied in such a manner that, with the
condensation device being arranged in the separating wall position, a gas
passage is embodied, which connects the chamber regions of the process
chamber with one another so that they communicate with one another, a
gas exchange between the chamber regions becomes possible despite the

25  shielding effect of the condensation device, which suppresses a

condensate precipitation in the cooling chamber region.

A particularly effective embodiment of the gas passage is in effect if a
separating wall gap, which connects the chamber regions with one

30 another so as to make them communicate with one another, is embodied
between the condensation device which is arranged in the separating wall

position, and a chamber wall of the process chamber, so that, on the one



separating plate. 20 If the condensation device is enbodied in such a manner
that, with the condensation device being arranged in the separating wall
position, a gas passage is enbodi ed, which connects the chanber regi ons of
the process chanber with one another so that they comunicate with one

anot her, a gas exchange between the chanber regi ons becones possible
despite the 25 shielding effect of the dondensation device, which
suppresses a condensate precipitation in the cooling chanber region. A
particul arl f i ; i AS%3 bSapl b @
separating &/aa?x{d gﬁﬁﬁﬁgﬁggiﬁgﬁ?@? Lsgﬁ?:ﬂg%egr reg?glﬁl?n\}mﬂfﬁé%ﬁg&%{%&énot her
so as to malkm theeotheo hrandg, detvee weirt thorendemtdiemassscanbodiféektivdyween t he

condensati on devic ich is arranged,in the separatin || ,position, and
S Chanber wie VeSOt BeadaBihiner eves0 e SeRE e valblrr thite o
sufficient gRevRNGAMELaI1abPARTH REEsLEdQish.the entire gap surface, on the
ot her hand, however, the condensate mass can be effectively prevented from

passi ng tshe gap due to the separating wall gap being provided with a

| abyrinth cr,o§s section. | ndependent | f the, embadi nent. of, the

contiensat i ol TAERTLEERTY of dhe RN BT TRt e Sl FRpEoPTaGH BT ary heat i ng
device is arjjaagedecRPASAEEriR e Nealing Havingedénicens healddag chanber
region of the process chanber so that, during the heating of a sol der

mat eri al carappesiteito i beatohgldev it by iled heating ehamberbegaon afigke bet ween
the heating device, and the auxiliar eat | devi ce, ., The execution of a
Variant. of CFHECHE: HUAMAELSh Rl CTERENT AYBRORGH berIderjaatises: S5 EdTs n mor e
detai | bgl owahy sGRRRS ferfalPOSSIR! QRO atia¥BRY Wtween the heating device

and the auxiliary heating device.

The execution of a variant of the method according to the invention will
be specified in more detail below by means of a possible embodiment of

15 the device according to the invention with the aid of the drawings.

Fig. 1 shows a soldering device in a stationary operating state;

Fig. 2 shows the soldering device illustrated in Fig. 1 in a feed and
20 transfer phase;

Fig. 3 shows the soldering device illustrated in Fig. 1 during the

heating of the solder material carrier in the heating chamber

region;
25
Fig. 4 shows the soldering device illustrated in Fig. 1 during the
transfer of the solder material carrier into the cooling
chamber region;
36 Fig. 5 shows the soldering device illustrated in Fig. 1 during the

cooling of the solder material carrier in the cooling chamber

region.



15 the device according to the invention wth the aid of the draw ngs, Fig.
1 shows a soldering device in a stationary operating state; Fig. 2 shows
the soldering device illustrated in Fig. | in a feed and 20 transfer phase;
Fig. 3 shows the soldering device illustrated in Fig. | during the heating
of the solder material carrier in the heating chanber region; 25 Fig. 4
shows the soldering device illustrated immFig. 1 during the transfer of the
solder material carrier into the cooling chanber region; 30 Fig. 5 shows
the soldering device illustrated in Fig. | during the cooling of the sol der
material carrier in the cooling chanber region. 7 Fig. 1 shows a soldering

devi ce 10 COR{Y.ilssmgwea adhouldichig gldevide W @dﬂm@nsmgammgmﬂern ®Aitls a
enbodi ed. The process chanber 12 _enconpasses a i rst heating chanber region
13, whi ch i sPi99e8SCAAFRET oY {hemy @ﬂﬂcdwa"ﬁlae groress chember Bk snppmpysses a

embodi ment, ﬂPéj( l?eaqﬁ"gé’m%ﬁ%% rmgloctp?ggWhlé % ?lnusltﬁa%@ Nod r@ﬁe ﬁéﬂﬂ%l @aﬂg si de

t her eof . Pr oVvi si on heat i regi on °t he

cool i ng champethe egimpldrd drabodisepgrand mgecowd ko 8RVigCehanvbérClegion @abodi ed
as a separating plate 15 in the exerrpl ary enbodi nent shown and enabl es a

separation ofntherigdthang eitmbareebd RT@g’lﬁiﬁﬂllg mpdenbehucen s hgatindmber
region 14. T, %ﬁyﬁﬁgaﬁrrgﬁﬁﬁﬂhé%%%l1 h?hﬁ%&%?%eQ%nttffgfg%r Eh@ﬂgﬁbgﬁe 15

whi ch separ ates ing ¢C e COO|I
region 14, saall depaeatihigh ph ahﬁmlcﬁedcaarn b&p dtutiplgasiade fi sam tales@mﬁlﬂhmg wal |

posttion | ’ g\rlgibgginilgnti ls}wv?/yf?ntdegneitbnles a separation of the heating chamber

10 region 13 from the cooling chamber region 14. To activate or deactivate
the effect of the separating plate 15 which separates the heating chamber
region 13 from the cooling chamber region 14, said separating plate 15
can be displaced from a separating wall position I, which is illustrated in
Fig. 1, into a supply position II, which is illustrated in Fig. 1 by means

15 of a dot and dash line. Depending on the embodiment of the housing, the
supply position [I can be arranged within or outside of the process

chamber, for example in a lower housing part 16.

As is further shown in Fig. 1, a heating device 20, which in the present
20 case encompasses a resistance-heated heating plate 21 and the distance d
of which can be changed with respect to the component carrier 17 by
means of a feed device 22, is located in the heating chamber region 13.
The feed device 22 enables a surface contact between the heating plate
21 and a component carrier 17, which is illustrated in Fig. ] by means of
25 a dot and dash line, as well as the setting of a defined distance d between
the heating plate 21 and the component carrier 17, so as to thus set the
desired temperature of the component carrier 17 and thus of a substrate

19 which is arranged on the component carrier.

30  In addition to the heating device 20, an auxiliary heating device 24 is
located above the component carrier 17 and below a ceiling wall 23 of

the process chamber 12,



Fig. 1, into a supply position Il, which is illustrated in Fig. | by neans
is of a dot and dash |line. Depending on the enbodi nent of the housing, the
supply position Il can be arranged within or outside of the process

chanmber, for exanple in a |ower housing part 16. As is further shown in Fig.
1, a heating device 20, which in the present 20 case enconpasses a

resi stance- heated heating plate 21 and the distance d of which can be
changed with respect to the conponent carrier 17 by mneans of a feed device
22, is located in the heating chanber region 13. The feed device 22 enabl es
a surface contact between the heating plate 21 and a conponent carrier 17,
which is il Astodiegdienidd 85, Wwhidyh ieahs embm@ﬁa@ elmlbodmﬁledmhuktired ias wel |

as the settipng of a defined distance d bet t he heatin e 21 and the
conponent cag‘rg e €RgOmpasIes %Gof’ﬁ% Rlate Eﬁmﬁ ?’é’d géhﬁ%? 14 L %% 1 he

component. cafydagia f (B08oblls OardivsRabAL. TOsUhL BoifAeapaaten the

conponent carrier. | tion to eat'i ng device auxi I'iary
heat i ng devi te é’(ﬂoliilsg pl aizal @ dn Evevis, uinaccormraem:thamm lerating phde 3¢, ow a
ceiling wall 2 t he process chanber 12. A cooling device 25, which in
t he exenpl ary! SHW%}ﬂer‘lthauélFFdt7e%FrF‘ﬁge¢“§“ePnencorrpasses a cooling plate
26 through which a coolant flows, is located in the cooling chanber region
14. To set a cooling tenperature, 5 the cooling plate 26 interacts, in
accordance V\Atshstxhashaa&d [0 Fbgaﬂetf?elprow'ss rehantharpldheimt thearegien of ther r anged

thereon. As is jllustrated in Fi , the roc ss chanber 12, i e region
of the cool PR} IREERBED ST IGREIN 1%, 1?@%!&@ dhvan ﬁC%Smgg&g ﬁﬂﬁg 28
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in Fig. 1, operating state of the soldering device 10, which is 1Ilustrated in Fig. 1,
the access opening 28 is closed by means of the lid device 27. A
substrate is initially not located in the process chamber 12 in this initial
state, The heating chamber region 13 and the cooling chamber region 14
15 are separated from one another in an air-tight, in other words in an
optically tight, manner by means of the separating plate 15 being
arranged in its separating wall position, except for a gas passage which
remains in a wall gap 30 which in the exemplary embodiment illustrated
in Fig. 1 is embodied as a labyrinth gap and runs between the ceiling
20 wall 23 and a side wall 29. In this configuration, the heating chamber
region 13 and the cooling chamber region 14 can be tempered to the
respectively desired temperature and can be held constant at this

temperatfure,

25 In the feeding and transfer phase illustrated in Fig. 2, the lid device 27 is
opened for releasing the access opening 28, and the substrate 19, which,
for soldering purpose, is provided for example with a pasty solder
material, is introduced into the cooling chamber region 14 (dashed).
After the displacement of the separating plate 15 into its supply position

30  illustrated in Fig. 2, the substrate 19 is introduced into the heating
chamber region 13 by means of the component carrier 17 (continuous

line)}. For the transfer between the heating chamber region 13 and the



t he access opening 28 is closed by neans of the |id device 27. A substrate
isinitially not located in the process chanber 12 in this initial state.
The heating chanber region 13 and the cooling chanber region 14 15 are
separated fromone another in an air-tight, in other words in an optically
tight, manner by neans of the separating plate 15 being arranged in its
separating wall position, except for a gas passage which remains in a wall
gap 30 which in the exenplary enbodinent illustrated in Fig. 1 is enbodied

as a labyrinth ,ga nd,runs between the.ceiling 20 | 23 an side wal |
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chamber regi fut thd¢ @afipbredeoelad 1 artdn@edriasmeGiro¢ely cHesibeed 2t enper at ur e
and can be held constant at this tenperature. 25 In the feeding and

transfer phase illustrated in Fig. 2, the lid device 27 is opened for

rel easing th ce 0 (] d the .subst. 9, .whi.ch, ..for soldering
pur pose, is E“rg{ﬁ g@%sefq%‘r%%%gﬁéﬁg watsﬁ’ gﬁ}ﬂggtlg 1@%%%&#%&??3?’, thlcs i ntroduced
into the cooidpagagharplate 1 6dkagald t{HRTHQEY .intoAftts?srthh@tiﬁligs;pdlacp@mmn.of the
separating plate 15 into its supply position 30 illustrated in Fig. 2, the

substrate 19Fesgpitingdiicetriantdng wdateehti prp Vi biomoisrmedgi vhthaesgmpbiis of
the Cormoneg%nérggﬁngn[xtslcigglgeﬁgﬁtd%gﬂésdewcge])o iR Je%r% i%rﬁ‘l‘gjs‘;ﬁrlﬁr?c?%‘”?ﬁf‘ the

heati ng cha regron c¢oal’i ng regl ptovi si on

can be made fherregibh dTstherlotedti leusih@pakhes forpoftedtdedetiley. T barbénged in
the process chanber 12. In the subsequent heating phase, which is
i lustrated imafitpig the smatest papsiphe tempprainee gmdignhgiween adeieéired into
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illustrated inAtdri@Sstrén@dhdadd thé material characteristic of the substrate 19
arranged in the heating chamber region 13 for soldering purposes, the
temperature of the auxiliary heating device 24, by means of which it acts
on the substrate 19 via radiation, is set in a substrate-specific manner.
15 Contrary thereto, the desired set point temperature of the component

carrier 17 mainly conforms to the solder material composition.

In the heating phase illustrated in Fig. 3, in which the separating plate
15 is located in its separating wall position, the separating plate 15

20 serves as a condensation device in such a manner that vapors, which are
released during the melting of the solder material and which contain
volatile components of the solder material, are precipitated on the
surface of the separating plate 15, which serves as a condensation
surface 33. The temperature gradient which is necessary for the

25 condensation on the surface of the separating plate 15 is already attained
in that the separating plate 15 is cooled to a cooling temperature which
acts on a cooling surface 34 of the separating plate 15 in the cooling
chamber region 14. Due to the fact that a condensate formation already
takes place on the separating plate 15 which acts as a condensation

30 device, it is ensured that a corresponding precipitation is avoided in the
cooling chamber region 14 and on the cooling device 25, respectively.

The formation of the separating wall gap 30 at the same time enables the



the region of the |Iower housing part 16 for a feed device 36. To be able to
attain the small est possible tenperature gradi ent between a lower to
substrate side 31 and an upper substrate side 32, depending on the material
strength and the material characteristic of the substrate 19 arranged in

t he heating chanber region 13 for sol dering purposes, the tenperature of
the auxiliary heating device 24, by neansoof which it acts on the substrate
19 via radiation, is set in a substrate-specific manner. 15 Contrary

thereto. 1 herdifnlddflof Glv RAIH ihAHRHeAt L e fm D Oer GANRONCRbLinBaE! ©f 17

mainly conforns to t sol der material cOnmposition.” I'n the ting phase
illustrated hentfigyof 3heisnbatriath 1§ hndséypdngtthagneltatgeof 1ibe ssldeocatedialn its

separating wall position, the separating plate 15 20 servyes.as a

condensat | onar%@E °Prf%&xsd"h’S&%ﬁ%@r""“f%&‘(ﬁiﬁn%ﬁ‘%iti’Hsé’rz’é’_mg el eased during
the melting @Jrréﬂf‘on'f‘(ﬁhgeJac%h?rbeées?%i@H'c%*ﬁl&%ﬁ;?'iﬂ”'a Aotk hentOfRARENt S Of
the solder nmaterial, are precipitated on the surface of the separating

pl ate 15,5 whisphrstenggdats | a beowdenghtisapplspoiaoe 38d tihaepergiergvalle

gradi ent which.is necessary for the rzPi condensati on on the surface of the
separating pPatHODs 2k oOf thERPasting mlate 15 that the separating plate 15 is
cooled to a cooling tenperature which acts on a cooling surface 34 of the
separating plate 15 in the cooling chanber region 14. Due to the fact that
a condensat eAfforthetriionr edseeatithe takdengaltianeowiput e thepavaddnsgtipnat e 15 whi ch

acts as a condensatjio 0 device, it is_ensured that. cor.respondi n
precipitati oWr?%C“'aégiO&e ¢ $FRanating Alpie § dﬁﬂﬁp?%ﬂpg’n‘ 14" ‘Bﬂnttﬁe

cooling devige x%?ralriﬁﬁggx%gnvﬁ%f th-Ekh%ole{%T?ﬁxifQ@? afy 61"‘@1@?&?&%&?3%1‘&@4 | gap

30 at the same tine e e 10 formation of a vacuumin t heat i ng
chanber regi bhb¥3hdueimeerehee fogatddnip tie ¢halisglbdumdtes regi@nd4dardingstt he
nmelting of the sol d?r mat eri al, . .

cooling of the separating plate 15 takes place via a condenser cooling

device arranged in the lower housing part 16. The condenser cooling

device can be realized by means of a cooled embodiment of the feed

15 device 36 of the separating plate 15.

Fig. 4 shows the soldering device 10 in the transfer phase, in which the
substrate 19, after displacement of the separating plate 15 into its supply
position in which the separating plate 15 is substantially located in the

20 lower housing part 16, is transferred from the heating chamber region 13
into the cooling chamber region 14 by means of the component carrier
17.

Finally, Fig. 5 shows the soldering device 10 in the subsequent cooling
25 phase, in which, in a situation where the lid device 27 is still closed and
the separating plate 15 has been moved back into its separating wall
position, the substrate 19 is located on the cooled component carrier 17
while being simultaneously shielded by the separating plate 15 from a
heat emission from the heating chamber region 13. After the substrate 19
30 has been cooled, the lid device 27 can be opened and the operator can
remove the substrate 19 through the access opening 28 of the soldering

device 10. To continue the soldering method on a subsequent substrate,



arranged on the substrate 19, respectively, w thout thus having
correspondi ng vacuum forces, which could inpair a displacenent of the 5
separating plate 15 between the supply position and the separating wall
position, act on the separating plate 15 A further increase of the
condensati on output on the condensation surface 33 of the separating plate
15 is made possible if, in addition to {0 the retral inpingenent of the
cooling surface 34 of the separating plate 15 by the tenperature formed in
the cooling ¢ region 14, a ool i of ratin | ate 15
t akes pl ace Gi‘gnbbséﬁﬂﬂe‘??é’e?ol?o%‘? Fﬁ‘@t“{fé\? gé“é‘?l‘ ‘?’1688 mﬁ "Eﬁﬁg“aﬁ’%gq?lgusi ng
part 16. The4cqQedenngstratal ing; dQVhﬁ@cﬁﬁfbebﬁaﬁ?ﬁjrlr@@%t%yth@el%hﬁlng a cool ed
enbodi mrent of the feed 15 deV|c 36 of e separating plate 15 ig. 4 shows
t he sol deri nhaoder cegikm.i n the transfer phase, in which the substrate 19,
after displacenment of the separating plate 15 into its supply position in
whi ch the separating plate 15 is substantially located in the 20 | ower
housi ng part 16, is transferred fromthe heating chanber region 13 into the
cool ing chanber region 14 by nmeans of the conmponent carrier 17. Finally,
Fig. 5 shows the soldering device 10 in the subsequent cooling 25 phase, in
which, in a situation where the lid device 27 is still closed and the
separating plate 15 has been noved back into its separating wall position,
the substrate 19 is | ocated on the cool ed conponent carrier 17 while being
si mul t aneously shi el ded by the separating plate 15 froma heat em ssion
fromthe heating chanber region 13. After the substrate 19 30 has been
cooled, the |lid device 27 can be opened and the operator can renove the
substrate 19 through the access opening 28 of the soldering device to. To
continue the soldering nethod on a subsequent substrate,
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sai d substrate can now be reintroduced into the cooling chanber region 14,
as is illustrated in Fig. 2, and can be transferred into the heating

chanber region. 12 CLAIMS 1. A nethod for the tenperature treatnent of
wor kpi eces or conponents, in particular for producing a solder connection 5
between a solder material and at | east one conponent or workpiece used as a
sol der material carrier by neans of neltijpg the solder nmaterial arranged on
the solder material carrier, where a heating and, in a subsequent nethod
step, a cooling of at |east one conpcng&N%§ carried out in a process
chanber which is sealed 10 fromthe surreondh ng area, characterized in that
the heating and the cooling of the conponent (19) take place in two chanber
regions (13, 14) of the process chanber (12), which can be separated from
one anot her by neamediodaf@othdetesap ¢raturestrdetmed ¢flgprkpiecEhernet hod

ding to claim1 terjzed in that the heating is carried out b
means of ‘a heat | i BRCPERY SEPIEHACES PROTEBBPINS Pe S by moans of

a cooling devi ce YadBecns6Rlcran gt IPAr A1t 1413360 GASFoMdntBosWBsEFREE Al | Y
constant tenperature. 3. The nethod according to claim1l or 2

characterized in usedtas soddor maseriplcansiar g mofanshel meldeg thatsetdesl carrier
(19). Tor the putpase, of, 38p8K 3 A% 4418 SHATIREI EEHANS ALY o R pe

and, in a subsequent method step, a cooling of at lcast one

component is carried out in a process chamber which is sealed

10 from the surrounding area,
characterized in that
the heating and the cooling of the component (19) take place in
two chamber regions (13, 14) of the process chamber (12), which
can be separated from one another by means of a condensation

15 device (15).

2. The method according to claim 1,
characterized in that
the heating is carried out by means of a heating device (20) and
20 the cooling is carried out by means of a cooling device (25), which

are operated in each case at a substantially constant temperature.

3. The method according to claim 1 or 2,
characterized in that
25 prior to the heating of the solder material carrier (19), for the
purpouse of separating the chamber regions (13, 14) the
condensation device (15) is displaced from a supply position into a
separating wall position which separates the chamber regions from
one another.
30
4, The method according to claim 3,

characterized in that
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condensati on device (15) is displaced froma supply position into a
separating wall position which separates the chanber regions from one
another. 30 4. The nethod according to claim3, <characterized in that 13

t he condensation device (15) is cooled at |east during the arrangenent in

t he supply position. 5. The nethod according to one of the preceding clains,
5 characterized in that a vacuumis applijgd to the heating chanber region
during the heating of the solder material carrier (19) in a heating chanber

region (13) which,is separated from ol i ng, chaber .reqion .(14) by neans
of the condensatiBIf %%’Q/‘?et?bsa%‘fﬁl)qe‘ilﬁeg.lg%ﬁ cﬂgﬁﬁgﬁpgeca%ﬁd‘i HEE % claim 5,
characterized in AahgPm@hEGchItHE sﬂﬁﬁ]} §0§,’de’_ed to the cooling chanber
region (14) and/or to the heating chanber region while a vacuumis applied
to the 15 heating chanber region (13). 7. The nethod according to one or a
plurality of .the precedin clai,ns. . characterized iin that 20 the sol der

mat eri al car?i er ?éeé?%&r?gead“boéfl%ﬁo CRE& Qrcﬁatiiei Wﬁcagkﬂ%gﬁ‘%d an auxiliary
heati ng devi ce (24)aractangalioppasite thereto during the heating of the

solder material carrier (19) in the heating _ )
a vacuum is applied to the heating chamber region during the

heating of the solder material carrier (19) in a heating chamber
region (13) which is separated from a cooling chamber region (14)
by means of the condensation device (135).

10

6. The method according to claim 5,

characterized in that
protective gas is applied to the cooling chamber region (14) and/or
to the heating chamber region while a vacuum is applied to the

15 heating chamber region (13).

7. The method according to one or a plurality of the preceding
claims,
characterized in that
20 the solder material carrier is arranged between the heating device
and an auxiliary heating device (24) arranged opposite thereto
during the heating of the solder material carrier (19) in the heating

chamber region (13) by mecans of the heating device (20).

25 8. A device for carrying out the method according to one or a
plurality of claims I to 7, comprising a process chamber being
sealed from the surrounding area and comprising a heating device
for heating the solder material carrier and a cooling device for
cooling the solder material carrier,

30 characterized in that
the heating device (20) and the cooling device (25) are arranged in

two chamber regions (13, 14) which can be separated from one



chanber region (13) by neans of the heating device (20). 25 8. A device for
carrying out the method according to one or a plurality of clains | to 7,
conprising a process chamber being sealed fromthe surrounding area and
conprising a heating device for heating the solder material carrier and a
cooling device for cooling the solder material carrier, 30 characterized in
that the heating device (20) and the coolidng device (25) are arranged in

two chanber regions (13, 14) which can be separated from one 14 another by

reans of 2, Sandensal g wleiidss (h) coRderieiieNi fiseaasyr i ng 10 claim 8

characterized in that 5 tthe condensation device (15) i§ enbodied in such a
manner t hat |t can be dlsplaced froma supply p05|t|on into a separating
wal | p05|t| hﬁ arates .he ch nber, regi ons (13, 14). 10. The device
according to clal 8, 6e@ﬁ8? P&/ 24 st hat the supply position is

arranged outsi de @}ﬁagardgm@f@@ﬁsh@thanber 11. The device according to claim
9 or 10, characterized in that 15 the condensation device (15) is_ provided
with a cobdling detheceondaﬁ)atxomdevm (dé\)ll@@ndzmbpdlln@ltcb a:maanneﬂhat it

h t d th d di
o ehat i " b bbb et Bt LR Rk Bob R idolt SRReR T WAL T (he

supply position which separates the chamber regions (13, 14).

10. The device according to claim 9,
10 characterized in that

the supply position is arranged outside of the process chamber.

11, The device according to claim 9 or 10,
characterized in that
15 the condensation device (15) is provided with a cooling device
(36).

12.  The device according to claim 11,
characterized in that
20 the cooling device (36) is embodied in such a manner that it
interacts with the condensation device (15) at least in the supply

position of said condensation device (15).

13.  The device according to one of claims 8 to 12,
25 characterized in that
the condensation device (15) is embodied as a metallic separating

wall device,

14. The device according to claim 13,
30 characterized in that

the condensation device (15) is embodied as a separating plate.
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position of said condensation device (15). 13. The device according to one
of clains 8 to 12, 25 characterized in that the condensation device (I5) is
enbodied as a netallic separating wall device. 14. The device according to
claim13, 30 characterized in that the condensation device (15) is enbodied
as a separating plate. |5 15, The device according to one of clains 8 to
14, characterized in that wth the condensati on device (15) being arranged
in the separating wall position, a gas passage is enbodi ed, which connects
t he 5 chanbey, regj.on 13, 14) .of the process chanpber (12) wth one another
so that they{%ongtllh? §5§b°e\/\ﬁ‘?‘ﬁ}r8h’ég ﬁﬁﬁe?.cfﬁ?’st#nbo Eévi ce according to claim
15, characteri zeddrRcfehpledt & ehageparating wall gap (30), which connects the
chanber regions (13, 14) with one another so as to nake them comuni cate
with one anot herwithsthentsuulend abenwienice &5 rbathgnsrangad deviheessepamitingihi ch

5 2rranged Tn the RSRRIALRY S baROBL YL Uil SHRESonnlEl 123 290 O

5 chamber regions (13, 14) of the process chamber (12) with one

another so that they communicate with one another.

16. The device according to claim 135,
characterized in that
10 a separating wall gap (30), which connects the chamber regions
(13, 14) with one another so as to make them communicate with
one another, is embodied between the condensation device (15)
which is arranged in the separating wall position and a chamber
wall (23, 29) of the process chamber (12).



