METHOD AND DEVI CE FOR PRODUCI NG A SOLDERED JA NT The present invention
relates to nethods for thermal treatnent of 5 workpieces or I n
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appropriate for carrying-out this nethod. A nmethod or a device of the
aforenentioned type is knowmn fromDE 29 08 829 C3 which describes a nethod
for performng a hard soldering procedure in an evacuated process chanber,
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a nethod or a device, wherein not only heating a conponent,
parti cul athe eoldeeimategial margisrssihbeeimat éedsilondcd mabaent oo hieatedfn the

o1 o0odur cPEIRS e AEmoBaN PRy SRR LR RSB op G RSB J0iAd iOPe et hod

accor g Ngidventith PE186RNo hMMSAEE APpRYD S at OTYRESr iR IR tHiEetRIqOf Caim 1
as a solution to this problem In tphe nmet hod according to the present

i nvention cooling of the

A method or a device of the aforementioned type is known from DE
29 08 829 C3 which describes a method for performing a hard soldering
procedure in an evacuated process chamber, wherein components to be

15 joined together by melting of a hard solder are joined together. During
the hard solder procedure a vacuum is formed in the process chamber and
heating of the components to be joined together takes place at

approximately 600 °C.

20  With this known method a subsequent cooling procedure takes place

outside the process chamber in a normal environmental atmosphere.

The object of the present invention is to propose a method or a device,

wherein not only heating of a component, in particular for melting the
25  solder material, but also cooling of the component in a defined process

atmosphere take place, without the heating procedure and the cooling

procedure impairing each other.

The method according to the present invention puts forward the features

30 of Claim 1 as a solution to this problem.

In the method according to the present invention cooling of the
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- 2 conponent takes place in a procedural step followng on fromthe
heating step in a process atnosphere sealed off fromthe environnent,

wher eby heating of the conponent or nelting of the solder material and
.cooling of the conponent takes place improcess chanbers independent of 5
one anot her. The nethod according to the present invention basically |ends
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a cool sng opeonrsttee. controlled sinilarly to the melting procedure without
the procedures nutually influencing one another, but also effective
execution of the soldering procedure including the cooling procedure based
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sol dered join has  not only nec connectl ons, as with the
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components and assemblies.

15 With the manufacture of soldered joints in particular the method
according to the present invention enables not only a cooling procedure
controlled similarly to the melting procedure without the procedures
mutually influencing one another, but also effective execution of the
soldering procedure including the cooling procedure based on the

20 process chambers specified with respect to their task in each case.
Reciprocal influencing of both procedures is opposed by the possibility
of the formation of different process atmospheres in the various process
chambers. In addition, an overall higher quality of the soldered joint
results from the cooling carried out in a defined process atmosphere.

25 This proves to be particularly advantageous whenever the soldered joint
has not only mechanical connecting functions, as with the connection
between metallic components, but also an electrical connecting function,
such as for example in the case of boards fitted with electronic
components in the SMD (surface-mounted device) method and which are

30 connected by way of a soldered joint mechanically and electrically

conductively to the strip conductors of the boards.



30 connected by way of a soldered joint mechanically and electrically
conductively to the strip conductors of the boards. - 3 Wth use of the
nmet hod according to the present invention for nmechanically connecting
.netallic conponents by nmeans of a solde¥ed joint in particular it proves
to be advantageous if in a procedural step preceding nelting of the sol der

material t S 4 al r ' r ed hy.a ication with a
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counteract any I nfluencé of the pftoce at nosphere orrmed in the
subsequensuprbteser tihmrbbseqBitmepireparatédurepto tprepand des sobdear i al
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process atEBRSPhEF €hé Ro®@$dnents to be joined together are transferred to the
subsequent process chamber for performing the melting procedure the
15 process chamber can be rinsed to counteract any influence of the process
atmosphere which has formed in the subsequent process chamber. Such
preparation of the solder material carriers or of the components to be
joined together can also be effected by plasma application of the
components or of the contact surfaces to be moistened with the solder

20 material in the subsequent melting procedure.

A further possibility of counteracting reciprocal influence of the various
process atmospheres which have formed in the various process chambers,
consists of establishing a vacuum in the respective process atmospheres

25 or the process chambers.

There is also the possibility of creating the process atmosphere in each

process chamber as a protective gas atmosphere.

30 The simplest possible method for adjusting the temperature of the
component is feasible if the temperature application occurs by means of

a tempering device which is operated to heat or cool the component with



“cont i nuous operatlon of the tenpering device

process chanber as a protective gas atnosphere. 30 The sinpl est possible
nmet hod for adjusting the tenperature of the conponent is feasible if the
tenperature application occurs by neans of a tenpering device which is

.operated to heat or cool the conponert amit+h - 4 a substantially constant

tenperature. This altogether enables short processing tines, because

heating of G@QldMigaill ThsPind fitn &ere %lsdaqvagegpgp eﬂapleaspa{&twth

shorteni ng the tenpering
peri od or ptacesisincg eaﬁengbwwstedmmmglgr rcabodinfy timdwasf pi®vempativngnt ageous i f
the tenperature of the tenpering device is selected clearly higher than

t he desi r 88Vi5eod Jit APdY %quth@“"‘%%ﬁﬁéﬁ’éﬂﬂ of thedemingsitg depirssi bl e

nmet hod fo ng,t ﬁ{%g f
t he sol de?o?ra%g?tltelalggéprgi%r gel?g ggglgfadgé g(grj orn ?Emsglglel ng % hgcegéi S
| i kewi se mhxdnd prosnh adehneage@rmsalfahertenmphmato1the fmpeniaptdoaoess f or m of
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carrier |§elﬁgk+§hp\g over the distance of the radiator device fromthe
conponent or fromthe solder material carrier. If the radiator device is
conbined with a contact devi ce and tenperature application occurs at |east

in one startin hase of. atl cQol i 20 by peans conveyi ng
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out the abovenentioned nethod has a heating chanber or mg It chanber, in
25 whi ch hentg prpdicades bbeposernabbddebypluabes temppaattnurcmlp@rhcfa@romel ting a
sol der material for producing a soldered joint arranged on a conponent

serving as solder material carrier, and a cooling chanber for cooling the

An advantageous form of regulating is enabled if the tempering device is
operated as a radiator device, and the temperature of the component or of
15 the solder material carrier is adjusted over the distance of the radiator

device from the component or from the solder material carrier.

If the radiator device is combined with a contact device and temperature
application occurs at least in one starting phase of the heating or cooling
20 by means of conveying heat or cold, then it is possible to considerably

shorten the heating or cooling periods.

The device according to the present invention for carrying out the
abovementioned method has a heating chamber or a melt chamber, in

25 which heating of the component takes place, in particular for melting a
solder material for producing a soldered joint arranged on a component
serving as solder material carrier, and a cooling chamber for cooling the
component attached to the melt chamber, whereby the heating chamber
or the melt chamber and the cooling chamber form process chambers

30 independent of one another.

For preparing the solder material carrier for the soldered joint a



conponent attached to the nelt chanber, whereby the heating chanber or the
nelt chanber and the cooling chanber form process chanbers 30 i ndependent

of one another. For preparing the solder material carrier for the sol dered
.joint a - 5 preparation chanber, whichs forns a process chanber independent
of the nelt chanber, can be arranged in front of the nelt chanber. If the

process chonbetic endapneiae 5ARR A JRIUAL MY et e of 87 P
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nmet hods, so that for exanple in one particular case the device can be
constructed only froma nelt chanber and a cooling chanber as required,
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t he conmponent arranged orn a carrier ice In the process ¢ ers formed
by the nelktndeacbestroctednen30fronolai mglickigahber ahdisscasliag\whandger 49 provi de
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to be operated at an essentially Constant "tenperature,

di st ance ofantbeeutibiseddoatarstoetithe respatiive deyi¢he carrier device can be
altered to make a change to the tenperature of the carrier device heated
by the radi ator

It is also possible to build up the process chambers in a modular fashion,
in such a way that the door mechanisms are designed as door modules
15 and can be combined with chamber modules to construct the process

chambers.

For temperature application of the component arranged on a carrier
device in the process chambers formed by the melt chamber or the

20 cooling chamber it is an advantage to provide a radiator device which
can be altered in its distance relative to the carrier device or the
component by means of a distance alteration device. A temperature
application device so designed enables the radiator device to be operated
at an essentially constant temperature, whereby the distance of the

25 radiator device relative to the carrier device can be altered to make a
change to the temperature of the carrier device heated by the radiator

device.

In the need to accelerate heating of the carrier device and thus overall to
30 shorten the sojourn time of the solder material carriers necessary for
carrying out the melting in the melt chamber or the instances of cooling

in the cooling chamber, it has also proven advantageous to provide the



device. In the need to accelerate heating of the carrier device and thus
overall to 30 shorten the sojourn tine of the solder material carriers
necessary for carrying out the nelting in the nelt chanber or the instances
.of cooling in the cooling chanber, i-t éhas al so proven advantageous to
provi de the radi ator device with a contact device which al so enabl es
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desi gned as a tenperable plate, ose surface serves as contact ‘device. 10
To regul atentbetidn stcance tofimphev ¢ adiodiny effévieneyf rom the carrier device
dependi ng on a desired tenperature of the carrier device it proves

advant ageous to provide the carrier device or the solder material carrier
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with a temperature sensor, whose output signal serves to define a

15 correcting variable for altering the distance of the radiator device
relative to the carrier device. The temperature sensor, which serves to
determine the temperature of the carrier device, can also be arranged
directly on the radiator device, thus for example on the plate, whereby a
touch contact with the carrier device can be guaranteed by a connecting

20 device compensating the modified distance between the plate and the
carrier device, such as for example a spring device, independently of the

respective distance between the plate and the carrier.

In particular, when the method according to the present invention is

25 designed as a continuous process, wherein the solder material carriers
arranged on the carrier device are guided through the subsequently
arranged process chambers in a clocked manner while specific sojourn
times in the individual process chambers are adhered to, it has proven
advantageous to fit the carrier devices with an information medium

30 which cooperates with a reader device, such that after a carrier device
enters a first process chamber the process running in the first and

subsequently arranged process chambers is controlled by the information



arranged on the carrier device are guided through the subsequently

arranged process chanbers in a clocked manner while specific sojourn tines
in the individual process chanbers are adhered to, it has proven
.advantageous to fit the carrier devicesswith an information medi um 30 which
cooperates wth a reader device, such that after a carrier device enters a
first pro : Lhg in the first and subsequently
*arranged %?gggggagﬁggg%ggmﬁéﬂﬁgn P%#ﬁggﬂby the information - 7 contained
on the information medium A particularly econom cal application of the
device is feasible |f the device conprising at | east one heating chanber
and a cool H@rtéﬁ‘élr%la)f efQnemi¢aloapnli eaf19mof tgevﬂf‘r‘ﬂPﬁgS deasidhenbéhering 1ine
as part dgui i din= L ent devige f dyci ng
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| ongi t udi davicedor @xampliel ustrati on of the device shown in Fig. 1; 20 Fig.
3 shows a door nmechanism Fig. 4a is an illustration of an enbodi nent of
the radi ator device in

10 A preferred variant of the method according to the present invention as
well as an exemplary device are explained in greater detail hereinbelow

with reference to the diagrams, in which:

Fig. 1 is a simplified perspective illustration of a possible
15 embodiment of the device according to the present
invention;
Fig. 2 is a longitudinal sectional illustration of the device shown in
Fig. 1,
20
Fig. 3 shows a door mechanism;
Fig. 4a is an illustration of an embodiment of the radiator device in
a basic configuration;
25
Fig. 4b shows the radiator device illustrated in Fig. 3a in a heating
configuration,
Fig. 4c shows the radiator device illustrated in Fig. 3a in a
30 temperature control configuration.

Fig. 1 illustrates a soldering device 10 with several process chambers



a basic configuration; 25 Fig. 4b shows the radiator device illustrated in
Fig. 3ain a heating configuration; Fig. 4c shows the radi ator device
illustrated in Fig. 3a in a 30 tenperature control configuration. Fig. 1
Jdllustrates a soldering device 10 with several process chanbers - 8
arranged in series, nanely a preparation chanber 11, a nelt chanber 12 and
a coolin r. 13.. t r rs 11 nd .13 re
“connect eg af%ﬁ%? lé]ng‘%rﬁge-‘i‘rlerb@gg&g&%egggaﬁ?ﬁgﬁgﬁﬁ%gﬁsﬁrf gheﬁgfgf‘mt{/ﬁ{elrgby in
addi ti on aaadtdcsolingtdtaambéusBr Thedspabad pRitlest k@ aaibaks Bl proeads) shambers
11 and 13 each have a door nechanism 16 or 17 for entry or exit of the
carrier dévf cegnegted {q,ene anedhenbyiway of dogrgagchamises af ad Iders are

arranged rrq e devy .18 i tr : ' eat er
detail) m%c%{QEVgﬂt%d‘ﬁg“’g‘r é(;dvﬁggd&lv&ht(e&q}suoslt} et?;& ﬁﬁ)‘?&énggoﬁoéer&e‘ggrj oi nt by
mel ting apsoteksrchmhbeisal 1 ah@ B3 eakhdrdwe skiown nhdfbl‘EirQSIlrﬂ-],G]EdTGIh'y et vi gual )
process chanmbers 11, and .13 are designed in a nodul ar fashion and eac
exhi bi ts §NEHafbHEK %%élﬂ garrie daplcsseitt Blugyated inelsg. dn8obdmr nechani sm

14, 15, 1§hé%réria3r%amw§qaf§aﬁ%’ﬁ%ieﬁg%\gfrxé. Ialatllfgr ﬁg@fm%rlnwﬂbl{ ?llﬁ%‘tlr%?et?dnor 23 to

formthe 15 respective process ¢ I'sS appare rom at the

series ahesngegeeisteofdedailptvelhichf atehroeke procekesl whdnberderiog ofrgf m ng the

soldering device .10 illustrated in Fig. 1 .can be conpl enented by

connecti%§°g¥ﬁ8§JBF%&%%é“%%HH%@ﬁgﬂﬁﬁrgﬂ“ﬁﬂﬂﬁar fashion, to be able to

connegp ot her uncoupl ed partial processes for expanding the process, 20

apart fromthe partial processes of the overall process uncoupled from
As clearly shown in Fig. 1, the individual process chambers 11, 12 and

13 are designed in a modular fashion and each exhibits a chamber
module 21 complemented by at least one door mechanism 14, 15, 16 or
17 which is combined with the chamber module 21, 22 or 23 to form the

15 respective process chamber. It is apparent from this that the series
arrangement of a total of three process chambers for forming the
soldering device 10 illustrated in Fig. 1 can be complemented by
connecting other process chambers in a modular fashion, to be able to
connect other uncoupled partial processes for expanding the process,

20  apart from the partial processes of the overall process uncoupled from
one another and running in the preparation chamber 11, the melt chamber

12 and the cooling chamber 13.

As illustrated by Fig. 2, the soldering device 10 illustrated here by way
25 of example enables a method to be carried into effect, wherein in a first
procedural step the solder material carrier or carriers, not shown here in
greater detail, are first prepared in the preparation chamber 11. For this
the carrier device 18 is introduced into the preparation chamber 11,
followed by evacuation of the preparation chamber 11 and/or addition of
30 areducing agent to the preparation chamber 11 to create the desired
process atmosphere. In the event where the solder material carriers, not

illustrated in greater detail here, are metallic components to be joined to



one another and running in the preparation chanber 11, the nelt chanber 12
and the cooling chanber 13. As illustrated by Fig. 2, the sol dering device

10 illustrated here by way 25 of exanple enables a nmethod to be carried
into effect, wherein in a first procedwal step the solder material carrier
or carriers, not showm here in greater detail, are first prepared in the
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joint, it ma oncel vable to create uci ng pr ces ere by
add|t| on afixtwreri ¢ acid in the preparation chanber 11. After the desired
reduction result is achieved the preparation chanber 11 can be rinsed with
a nitrogen/ hydrogen gas 5 m xture. The carrier device 18, as illustrated in

o 2 | TIRICARIRAVICENS, R ARNPYLANCRAIOATis LB 8y i aRgPOrt devi ce 27

whi ch enabl es the carrier ‘device 18 to be tracte nto the preparation
chanber 1preparatios ditarmopen ldoon antwehsputmehice &9 whlich asabhabibieng transfer

f th d 8 40 the el chamber 12 aft d h
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mechani Sm125-for example after creating a reducing atmosphere, or also an inert
atmosphere by formation of a protective gas atmosphere in the melt
15 chamber 12, heating of the carrier device 18 to the desired soldering
temperature is carried out. Such heating is carried out by means of a
heating device 24 which has a hot plate 26 arranged on a hoisting

mechanism 25.

20 Fig. 3 shows an example of the structure of a door mechanism 14, 15 or
16. The door mechanism 14 enables - as indicated by the double arrow in
Fig. 3 - sealing of the process chambers 11, 12, 13 independent of the
direction of pressure to create the varying process atmosphere formed in
the process chambers 11, 12, 13 (Fig. 2). The door mechanism 14 has an

25  actuation device 39 here formed by a double actuating cylinder, a guide
device 40 and a door panel 41, which by means of the guide device 40
can be moved away towards a door opening 42 of a process chamber wall
43, or from the door opening 42. In the illustration according to Fig. 3
the door panel 41 is positioned directly in front of the sealing

30 arrangement on the process chamber wall 43. The guide device 40
comprises a slide rod 44 arranged parallel to the plane of the door

opening 42 along which a double knee lever 45 is guided by means of a



20 Fig. 3 shows an exanple of the structure of a door mechani sm 14, 15 or
16. The door nmechanism 14 enables - as indicated by the double arrow in
Fig. 3 - sealing of the process chanbers 11, 12, 13 i ndependent of the
.direction of pressure to create the val9i Rg process atnosphere forned in
the process chanbers 11, 12, 13 (Fig. 2). The door mechanism 14 has an 25
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the travel novenent of an actuating cylinder piston 49 acts directly on
t he doubl e knee I ever 45 after a lower 5 slide stop 48 is reached, such
t hat the doppsqibrh@Iconstrilstimvceﬂtltmhmtdsg devecprdcasd i shfumzeroniallis43 unti |

a seal is ob ai ned. A ssibl e co ction o .the heating .device 24 and
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in which the hot plate 26 is located at a distance dl fromthe carrier

devi ce 18iutuatpdatin disdanenddifeomdeha cerrigr dawicei 18 wmdeflwatthdlhedepl cts,

the carri 84S s relative,position, co t he
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chanbers 11, 12 and 13.

transport device 27 which in the present case is formed by feed billets 28

15 and 29 rotating in the vicinity of the process chambers 11, 12 and 13.

In the present case the hot plate 26 is arranged on a hoist mechanism 25

formed by two lifting rams 30 and has a temperature sensor 32 housed in

a spring arrangement 31. In the basic configuration illustrated in Fig. 4a
20 the spring arrangement 31 is unstressed, so that the temperature sensor

32 is arranged projecting out of a contact surface 33 of the hot plate 26.

Fig. 4b now shows the heating device 24 in its heating configuration, in
which the hot plate 26 lies with its contact surface 33 on an underside 34

25 of the carrier device 18, effectively transferring heat from the hot plate
26 to the carrier device 18 by thermal diffusion. At the same time the
temperature sensor 32 is located in its position sunk in the contact
surface 33 with its sensor surface 35 arranged flush in the contact
surface 33, thus lying with the sensor surface 35 likewise on the

30 underside 34 of the carrier device 18. The hot plate 26 is operated at a
constant temperature and remains in the contact position illustrated in

Fig. 4b until the temperature sensor 32 determines the desired



In the present case the hot plate 26 is arranged on a hoi st mechani sm 25
formed by two lifting rans 30 and has a tenperature sensor 32 housed in a
spring arrangenent 31. In the basic configuration illustrated in Fig. 4a 20
-the spring arrangenent 31 is unstressenll] so that the tenperature sensor 32
is arranged projecting out of a contact surface 33 of the hot plate 26.
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configuration of the hot plate 26 the hot plate 26 acts only as a radiator
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Her ei nbel ow a change in the distance d2 between the underside 34 of the
depending on the temperature differences determined by the temperature
15 sensor 32 relative to the nominal temperature of the carrier device by
means of a setting device, not shown here in greater detail, as often as
necessary, such that the nominal temperature of the carrier device 18 is
kept above the sojourn time of the carrier device 18 required to realise
the melting procedure in the melt chamber 12.
20
The abovedescribed distance control can occur, as indicated by the
dashed representation in Fig. 4a, by means of a distance alteration device
which provides a hoisting device 50 acting on the transport device 27 or
the feed billets 28, 29 instead of a hoisting device 25 acting on the hot
25 plate. Essential for temperature control with a hot plate 26 operated
essentially at a constant temperature is the possibility of altering the

relative distance between the hot plate 26 and the carrier device 18 or

the solder material carrier.

30 As illustrated in Figs. 4a to 4c, the effect of the heating device 24 can be
further complemented as required by additional heating devices, as for

example a radiant panel heating 36 arranged here above the carrier



carrier device 18 and the contact surface 33 of the hot plate 26 is set
dependi ng on the tenperature differences determ ned by the tenperature 15
sensor 32 relative to the nom nal tenperature of the carrier device by
.means of a setting device, not shown-hgepe-in greater detail, as often as
necessary, such that the nom nal tenperature of the carrier device 18 is
kept abov | our I her . deyj.ce i real i se
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28, 29 instead of a hoisting device 25 acting on the hot 25 plate.
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device 18 is transferred to the cooling chanbe , ere a process
at nospher methoddopdwedierfing deviat £#dtlustratedmm tdedailpnokisss 4at toodphere in
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by a combination of cold radiation and cold diffusion, for example by
effecting a predetermined cooling curve. Similarly to the heating device
15 24 the cooling device 37 can also be operated at a constant temperature,
whereby the temperature of the carrier device 18 can be influenced by a

change or adjustment of the distance between a cool plate 38 and the

carrier device 18.



10 particular with respect to the distance control in its design and
working nethod to the heating device 24 illustrated in detail in Figs. 4a
to 4c. The cooling device 37 enabl es defined cooling of the carrier device
.18 by a conbination of cold radiatieniand cold diffusion, for exanple by
effecting a predeterm ned cooling curve. Simlarly to the heating device 15
24 the cooling device 37 can also b ed at a constant tenperature,
whereby the tenperature of the carrﬁ:BR“iféce 18 can be influenced by a
change or adjustnent of the distance between a cool plate 38 and the
carrier device 18. - 13 CLAIM5S 1. A nethod for thermal treatnent of
wor kpi eces or conponents, in 5 particular for producing a sol dered joint

ooty 2 130] o BB B ch@RaRlrd RN N GMABED D YordPLEB SO Ey v O 19

used as a carrier or sai ol der e sol der

mat eri @ arrangedticolurt foe molddeingratsylidated poinit detwebgraes sldehan ateri flast one
conponent is heated in a process atnosphere which is sealed off fromthe
10 envi r onment 2N8ratr le@sbPne @M pOREH: 0% Woskpinssewhish ispapd asrecagépponent
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envi ronment, whereby the conponent i's c00 I'n proce
chanbers (12, »3)thehsaldeameatiencéd pandent wifereiacthe att heast ohs Gmpbaenet hod as

claimed in daiim1l bfi(ﬁ:ﬁaracteri sed in that in.a .procedural_ste recedi ng
heating of thel%r‘?ﬂ H atHfé"’S%?TﬁHHBﬁPQC'esW ﬂ@béﬁpéﬁlalﬁg %%pﬁrpehﬁ?‘gn of a
reducijgg or inenbifymEass chatamsPRelanaiid oh & L@bddeat sodp OfthePy material
in a separate 20 process chanber (11).

component is cooled in a process atmosphere which is sealed off

from the environment, whereby the component is heated and

cooled in process chambers (12, 13) which are independent of each

other.

15
2. The method as claimed in Claim 1, characterised in that in a

procedural step preceding heating of the component the component

is prepared by application of a reducing or inert process

atmosphere and/or via radiation or by material in a separate

20 process chamber (11).

3. The method as claimed in Claim 1 or 2, characterised in that a
vacuum is formed in the process atmospheres or the process
chambers (11, 12, 13).
25
4. The method as claimed in one or more of the preceding claims,
characterised in that the process atmosphere is designed as a

protective gas atmosphere.

30 5. The method as claimed in one or more of the preceding claims,
characterised in that temperature application for heating the

component and/or for cooling the component occurs by way of a



3. The method as clainmed in Caim1l or 2, characterised in that a vacuum
is formed in the process atnospheres or the process chanbers (11, 12, 13).
25 4. The nmethod as clainmed in one or nore of the preceding clains,
.Ccharacterised in that the process atnosphere is designed as a protective
gas atnosphere. 30 5. The method as clained in one or nore of the preceding

.claims, char aPé&#éﬁﬁg Eé‘i‘?ﬂ SR SERHN aIPBB'He%%%& 0 Jo%ﬁFJi‘,e&Sé}Qghéthe
conponent and/or for toolin nmponent occurs by way of a -

t enpering devi tee (cdpedn} d/d”vncél foarmelaanfge@:t edonhgaemdatadighahhat the
tenpering device for heatlng or cooling is operated at an essentially
constant t enpefstedtglly5constpRg PSS clai med in Claim5, characterised
in that the tenpering device is operated as a radi ator device and the
tenperature of the conponent is adjusted by the distance of the radiator
devicesfrém t h@heonmmﬁlnis cldimed i €laih s actaaigeidin th4dl thiem 6
characteri sed |n that the, radi ator device 824 37) .is conmbined with a
contact devi celqMR§rIng Hc? R OPEERSEr 28 Afe bﬁfﬁﬁd@é{t‘?%ﬁnﬁiékés pl ace at

| east in one %&ﬁéét’a bAsee Qgﬂﬂgﬁ)é}ﬁqg:ﬂgug]{edcg lh 0% 9n

conveyi ng heat 15 8. A carrylng into e fectththe met hod
as clained i n mBator demlce fodbmChei cempomen?. wi th a heating chanber or nelt
chanber (12), in which heating of a conponent takes place, in particular
for melting a solder material for producing a soldered joint arranged

10 7. The method as claimed in Claim 6 characterised in that the
radiator device (24, 37) is combined with a contact device (33),
such that temperature application takes place at least in one
starting phase of the heating or cooling by means of conveying
heat or cold.

15

8. A device for carrying into effect the method as claimed in one or
more of Claims 1 to 7 with a heating chamber or melt chamber
(12), in which heating of a component takes place, in particular for
melting a solder material for producing a soldered joint arranged

20 on a component acting as solder material carrier, characterised in
that a cooling chamber (3) for cooling the component is connected
to the heating chamber or melt chamber (12), whereby the heating
chamber or the melt chamber and the cooling chamber form
process chambers independent of one another.

25

9. The device as claimed in Claim 8, characterised in that a
preparation chamber (11) which forms a process chamber
independent of the melt chamber (12) is arranged in front of the
melt chamber (12) for preparing the solder material carrier for the

30 soldered joint.

10. The device as claimed in Claim 8 or 9, characterised in that the



20 on a conponent acting as solder material carrier, characterised in that
a cooling chanber (3) for cooling the conponent is connected to the
heati ng chanber or nelt chanber (12), whereby the heating chanber or the
~nmelt chanber and the cooling chanber -f a6m-pr ocess chanbers i ndependent of
one another. 25 9. The device as clained in Clain18 characterised in that

a preparation e o} epe nt of
“the melt chanbgw‘ﬁ%gqa(slﬁ%%rrsa gégli f;ﬁsoﬁetﬁ he neﬂ%l%ta%r%arr’rﬁg gl)c
preparing the sehdssjoiatértoadncansier viardddiemedfasngie( ed, i 9] m6 1%9. The

device as clained in Caim8 or 9, characterised in that the process
chanmbers (11, 12, 13) are designed as nodular units which can be joined to

one anot gl V! %h%oc?{w@maa'agﬁt%ﬁggqm%ﬁkléﬁchmaeﬁ%ﬁ%m%gﬂhse as_clai med

in daim characterised | pt ocess ¢ 13) are
designed in a pedtdsarciarbewn(l1,sixhl 3hate ﬂélﬁgdedrmnea’(wdul&fmfaém%n 15, 16,
17) are designed as, door nodul es which can _be combined w th chanber

modul es (21, sych 3hgt the ﬂBPH‘%%%‘F%é&(é%Héﬂﬂéﬁ317)14531@51%% @évi ce as

claimed in one;gh 395 §u iRk v%ﬁahn@arﬁbteoc&&bl lafst:ﬁam%%si rhﬁd%% at gt | east

t he process chanbers serving as eatl ng c er or nelt ¢ (12)
and/ or the proles23ghanfioensthesprodesg dmm:lm@sn ng chanber (13) are provided
with a radiator device (24, 37) for tenperature application to the
conponent 15 arranged on a carrier device (18), whereby the radi ator device

can be ahper edRyddBRB% sl afmel Thadke ol &P | VaflfYisC 1R, 1 LS distance
fromthe carrier device (18) or the conponent. 13. The device as clainmed in

Cl ai m 12, char abamdtesgded nnithat at heast the process chambers serving as
heating chamber or melt chamber (12) and/or the process chambers
serving as cooling chamber (13) are provided with a radiator
device (24, 37) for temperature application to the component

15 arranged on a carrier device (18), whereby the radiator device can
be altered by means of a distance alteration device in its distance

from the carrier device (18) or the component.

13. The device as claimed in Claim 12, characterised in that the
20 radiator device (24, 37) has a contact device (33) for temperature
application to the carrier device (18) or to the component by

thermal diffusion.

14. The device as claimed in Claim 12 or 13, characterised in that the
25 radiator device (24, 37) has a temperable plate (26, 38) whose

surface acts as contact device (33).

15. The device as claimed in one or more of Claims 12 to 14,
characterised in that the carrier device (18) is provided with a
30 temperature sensor (32), whose output signal serves to define a
correcting variable for altering the distance of the radiator device

(24, 37) relative to the carrier device (18).



20 radi ator device (24, 37) has a contact device (33) for tenperature
application to the carrier device (18) or to the conponent by thernal

di ffusion. 14. The device as clainmed in Caim12 or 13, characterised in
that the 25 radiator device (24, 37) has-a tenperable plate (26, 38) whose
surface acts as contact device (33). 15. The device as clainmed in one or
nore of Clains 12 to 14, characterised in that the carrier device (18) is
“provided with a 30 tenperature sensor (32), whose output signal serves to
define a 1®or r ddtei dgvicardsablagmiedrinabhemnirngoicdef dilaimap@@t®fl 1 he radi at or
device (24, 37}1 relat. vg to the carrier device (18). - 16 16. The device
as claimed in GRErafteHisFe igrthef dhensagriep deyice Chy HopEavided Withiamt t he
carrier device; ' i F [ r [ j whi
cooper at es Wtﬁﬁg&%%%tg%l?%gée/(yﬁgg?ms}&gh ptekgl{ega‘gmelré)?%ge@%a&rfﬁl\grg’ gte]\C/Pce (18)
enterssa first tipatozfss tiehaateer detice (IB) ddkers hefitonesess Whanilgri n t he
first and subszﬂre?élx aﬁranged process chanbers is controlled by the
informati on cbhlal hed3bARE PEOEeTOFHENEA NG LiFst and subsequently

arranged process chambers is controlled by the information

contained on the information medium.



