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| The present invention relates to a nethod for thermal treatnent of
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a solder material carrier by nelting of the solder material arranged on
the solder material carrier, wherein at | east one conponent is heated in a
process at nosphere sealed off fromthe environnment. In addition, the
invention relates to a device appr dgpeagdedidieetal rying out this nethod. A
met hod or a device of the aforenentioned type is knowmn from DE 29 08 829 C3
whi ch describes a nethod for performng a hard soldering procedure in an
evacuat ed profLpsefhdTiobant WA 241 sCONPONERLS {0 Mernjxitnestthaget her by
melting of a hard solder are joined together. During the hard sol der
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describes a nethod and a device for producing a soldered joint, whereby
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met hod, such that both the heatin cogling procedure_t place.in a
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are gngbl ﬁd i{%vlehh%ncmmrt% seahesk abprofri 910 fdrec anvin@onenhis theGhMAY 2004
Amrended sheet | a
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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
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.

With this known method a subsequent cooling procedure takes place

outside the process chamber in a normal environmental atmosphere.

US 5,782,402 describes a method and a device for producing a soldered
joint, whereby the device comprises three chambers which are evacuated
for performing the method, such that both the heating and cooling
procedure take pl'ace in a vacuum. Simultaneous loading of the chambers
and thus increased conversion are enabled by the chambers sealed off

from the environment.




(continuation of anended sheet 1, replacing original page 1 up to IingEQQW2ML
of the English version) US 5,341,978 descri bes a device for carrying out a
sol dering procedure which takes place in a nitrogen atnosphere to avoid
oxi dation of the workpieces, whereby the nitrogen introduced into the
chanbers is first evaporated in a cavity limted by an inner and an outer
wall of the cooling chanber in order to then be conveyed fromthe cavity
limted by the chanber walls to the inside of the chanbers. There it serves
as cooling or oxidation protecti oy, .[hede@tetr gheased by the cooling
method is used.at the sane ti t.0 _accel e heati fod hepgas.liffhe s
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wherein not only heating of a co HH%EP? S%’%%} rcular for nmelting the

sol der material, but also cooling of the conponent in a defined process

at nosphere tak I . W thout the h j e, andd éMreqaolkedare
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the heating step in a process,.at. her.e: off ofit@mvtaiec £mivé r onment ,
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is used at the same time to accelerate heating of the gas.

The object of the present invention 1s to propose a method or a device,
15 wherein not only heating of a component, in particular for melting the
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

of Claim 1 as a solution to this problem.

In the method according to the present invention cooling of the



exanple. A particular area of application is the production of sol der®f MAY 200
joints which can be designed both as hard soldered joint and as soft

sol dered joint, such as for exanple in the manufacture of electronic
conponents and assenblies. Wth the mangufacture of soldered joints in
particular the method according to the present invention enables not only

a cooling procedure controlled simlarl

y to the neltin roced i t hout
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the formation of different process atnospheres in the various
chanber s, chaliagdef floncompassal drk o Py (RRERsess o RErS HIGRITIEPE ot
result§ fBon1thq %ooling carried out in a defined process atnosphere. This
proves-to Bé 2ﬁh"’rpl Eul ar y advant ageous whenever the soldered joint has not
only mechani cal connecting functions, as with the connection between

nmetal lic conponents, but also an electrical connecti fungti.on such a
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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 anothet, 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.




and/or by radiation or with materials in a separate process chanber. PH%@AYZWA
makes it possible, without inpairing a process atnosphere particularly
suitable for the subsequent nelting procedure, to prepare the sol der

material carrier, for exanple the metallic conponents. For this purpose it

may be possible to introduce a reduction agent, such as formc acid or the

i ke, into the process chanber, or also to generate a redycing gas
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counteracting reciprocal influence of the various process atnospheres

whi ch haveakes negoissitilee widhdoubnpristes ¢ PivarbeRsMosphLse Pagtigplarly
establishing a vacuymin the respegctive progess.atnos I he process
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carrier or the components 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




device do not apply w th continuous operation of the tenpering device. U&(MAY 2004
shortening the tenpering period or for increasing the tenpering rate it has
proven advantageous if the tenperature of the tenpering device is selected
clearly higher than the desired processing or soldering tenperature. The

si npl est possi ble method for adjusting the tenperature of the sol der

material and/or of the solder material carrier when a soldered joint is
bei ng pr oduyeddtansialiyeginséaninkamper ahyr & ybipisaa it e ét%ﬁg’lﬁiﬁﬁ?#at i on. An
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invention for carrying out the abovenentioned nethod has a heating chamber

or a nelttehpebenrei n which heating of the conponent takes place, in
particular for nmelting a solder material for producing a sol dered joint
arranged on a conponent serving as solder material carrier, and a cooling

chanber f qfy.coqlhRdt bhesiemenst fat saalethd thd tempetdtuchaifbbe, solter eb
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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
1s 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




melt chanber, can be arranged in front of the nelt chanber. If the pﬂ%@g@§2ma
chanbers are designed as separate nodul ar units, which can be connected to
one anot her via door nechani sns, the device according to the present
invention can easily be adapted in consgruction to various nethods, so

that for exanple in one particular case the device can be constructed only

froma nelt chanber and a cooling chanber as requjred, and jn another case
by a preparepﬁr@hicdhahﬁ@rb,erawpb%éﬁ@mpr&ﬁW%CE%BLFﬁ$%?mt %rcig'feeby at
| east partially identical, modul ar .unj o e i Lisgfep0 construct the
respect i v@“’gé\?a{‘@@? §ip 0 B 2R arsed i }érsotncg utlrfédmgy Hﬁe process chanbers in
a nodul ar fashion, in such a way that the door nechani sns are designed as

door nodul es and can be conbined with chanber nodules to cqnstr%gt t he
process &hamberscefochombses arudestgnsd aaseparade maduBsivhenY 14FR anged on

a carrier device in the process . chanber,s f rggg h |t .chanber or the
cool i n§ cli& cppnggte tcgaggrﬁngéﬁert Eﬂl‘aprd \9ir31é a rrgéfnét?? g&lltgé(; which can

be al tereqdgiprdihg @ HApsesdm!iaventionocdmeasiayendagreidca oonsthectioanponent
by neans of a distance alteration device. A tenperature apgl jcati on device
so desi gned vemahl emdtheds st dhar faeex ampd® iDL NSPRIETIEH2T §8544 EscgféﬁPFal ly

constant tenmerature, whereby the distan t ' | felative
to the caCffPet® BBUFTECEHh OB a(f?’graegletlgc(fn% ggce{ ﬂ&éﬁ%‘eﬂ%% Fﬂg}ﬂtgeéﬁrpefature
of the Carrga@{req,e\éhgeiﬁﬁﬁéﬁfér%skf? Bastieptagitiof@biageberl n miedt nhechbter

accelerate heating of the carrier device and thus overall to horten the

t I
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melting in the nmelt chamber or i .cooling in the cooling
chanber, i“tanﬂé"sﬁglll’ssoedpfoosgﬁsga\‘}gn %Eg%éj%}f\gégrgg{/{ede the 0 6 MAY 2004

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




- 6 radiator device with a contact device which al so enabl es tenperatuflé MAY 2004
transm ssion via heat conduction, apart fromtenperature transm ssion via
radi ation. Wth use of the radiator device for cooling the conponent or

the solder material carrier the radi atof device can be conbined with a
convection device to inprove cooling efficiency. The sinplest possible

design of the radiator device with sinultaneous formation of a contact

devi ce i sTREREPHIAEVIGE PHEL B £@NAR D daeifecwhigh alfosermRls e P 18yt abl e

plate, whose SHILASE PERYES ARaARACHAH B tedlBelAAVL BB flipt ance of
the radiator device fromthe carrier’ device depending on a desired

t enper at Ukga @hdfdieo s aWitiese@Yithe daldipforvesyicadyarbagrgishé coprpiade t he
carrier device or the solder material carrier wth a tenperature sensor,

whose out putthgispider seateeial carmer tlre radiadpr devidrgc vmbicaprBabined Ay itdrE ng t he
distange of the.raqﬁator devi ce englqtiv% hg.éh carrier device. The
t enper tuF8“¥SHQ8P, PHEEHO JBIRIQS td“)dﬁge; A Phe tenperature of the

carrier device, can also be arranged directly on the radi ator device, thus
for exanple on the plate, whereby a touch contact with the carrier device
can be gudhensiseplesy passidiadesigigofdhecedeanmpaiegiaes mygth FemmdEaIGodd di st ance

between the plate apd th carr.ier. Vi . h f £XA l.e a spring
devi ce, iﬁﬁgﬁgﬁﬁgh? ?‘%’??ﬂé 6?85déggf§gﬁgf§#§ﬁggaﬁgg&een Pgégplate and the

carrier. Wesiaidd g4laafempdienld P tBPWInsk casitduclt Berded iheoptasefdvicavention
I's designed as a continuous process, wherein the solder material carriers
arrandéd on the carrier device are guided through the subsequently
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: process chanbers arée adhered to, it has proven
advant agedepeh@ifg ont Hdeciaed itempdeyireso WMHdrcairiémd ovivat itgprovedi um
advantageous to provide the carrier device or the solder material carrier
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 1s
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




whi ch cooperates with a reader device, such that after a carrier devi[UieM'LW 2004
enters a first process chanber the process running in the first and
subsequent |y arranged process chanbers is controlled by the information 0 6
MAY 2006 - 7 contained on the informatison nedium A particularly econom cal
application of the device is feasible if the device conprising at |east
one heating chanber gnd. af cooling chanber is integrated into a working or
manuf act uf PG PEHETadh UYL TGN TR™MS 1B i n- 11 ne arrangenent. Wen the
device for producing SMD boards is used a nounting device for nounting the
SMD boards can be connected to the device, for exanple. A preferred

vari ant OAdlbiﬂmdtﬂTahlqdemnchaigaﬁpixd‘.a’cteomroefstdmtdﬂmvens|f@ﬁslabsle ifehe as an
exenpl ary device are explained in greater det her ei nbel ow é
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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




Fig. 4c shows the radiator device illustrated in Fig. 3ain a tenp@ﬁ%M@ﬂ@m
control configuration. Fig. 1 illustrates a soldering device 10 with

several process chanbers 06 MAY 2001 8 arranged in series, nanely a
preparation chanber 11, a nelt chanber 2. and a cooling chanber 13. The
separate process chanmbers 11, 12 and 13 are connected to one another by
way of door nechanisns 14 and 15, whereby in additjon to this in ige

i | | ust r at 8 2@@sGdimes et heamsatep mre@éé%%%ﬁ&ﬂﬁ&ﬁé hh ameelishembenlie a
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carrier dgyd ¢eand8iddef ohklassithat 8¢ whered doorgmeahenisies d4idl Inddisch are to
be provided with soldering or a soldered joint by pelti nl,? a sol der
©

mat er i al . WhGrABYdneaddiyioghtmphisninrthe 1HustidedisabodHusnt pro©LEr chanber s
11, 12 d 13 desi d i | [ lhBi
chanber - REoETY SR BB Dhanad SR e o Rr AR BRER SRE DAL 25 16

or 17 whicghry sr eRmibb ek vatfiet evedwmbenllopduted Al Fig2208c28et o formthe
15 respective process chanber. It is apparent fromthis thai;‘ t he series
g

ar r angenematefiad qagrigrs efe prrangesk oo dbs ceRHfbdry 1§y 1f et ig wsHERtedol deri ng
device 10.illustrated in Kig. . 1.c e egt Lng ot her

pr ocess cHAFDLRSTEN dOath b flt R R vp P RARY it 00005 bt
U”COUplEdsBRﬁkbanpﬁDBﬁSﬁeajﬁ@m,ﬁﬂﬂaﬂ@hngﬁmme process, 20 apart fromthe
partial processes of the overall process uncoupled from one another and

runni i in the preparation chamber 11, the nmelt chanber 12 and the cooling
chamber 1%s Efeatly YRLWA SIFPY. ) the FraiViuAtbARELOGHARN &R 1D, 1b Ikt rat ed
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 ifi 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




25 of exanple enables a nmethod to be carried into effect, wherein in0d MAY 2004
first procedural step the solder material carrier or carriers, not shown
here in greater detail, are first prepared in the preparation chanber 11.
For this the carrier device 18 is intrgduced into the preparation chanber
11, followed by evacuation of the preparation chanber 11 and/or addition

of 30 a reducin agent to the eeﬁgatlon chanber 11 to cre@%e t he qe3| red
process atms el Iy@Wﬁéséfe%PD Fe JOHRL db Mt DRt UTGCAY AR 19 &F€R ! not

HEUSL AL eG da H £REL ek Bhbs ;E\'?Jr% b RE8IFLA!dM HrEATPATANGSIHO e joined to

0 6 MAY 2 ne ano means o a soldered joint, it my be
concei vabl ee]bzﬁa(tfcﬂﬁtﬁam®eltelduCAﬂ@r ph o Gies fr et mmmemrmuladshatchmmi formc
acid in the preparation chanber 11. After the desjred reduction result is
achi eved RO@TEPEHAICR FBATMRANDeFan DecHASHS YWithJoBIthp EFn P BEG ek hy dr ogen
gas 5 g‘nxturx«?LrThe carrier device 18, as illustrated in Fig. 2, is arranged
in the plmparaetlon chanber 11 on a transport device 27 which enabl es the
carrier device 18 to be retracted into the preparation chanber 11 via the
10 open door nechanism 16, as well as enabling transfer of the carrier

devi ce 18 Tihs ¢#aigtelievichahbets 1Dugreted vhEigodr '2TRASFIMMYS s opened.

After t helpgggélra?fjorpEﬂg %%r%tﬁBﬁ%ﬁra%sB&& BES eSET V\}H]chrhemﬂﬁleﬁ tgpanber 12,

for exanpl e ter crealngare C|ng atm) ere, or al so an inert
at mospher e abyef denbdd 08 tof ba rptrat et inte @aSpmpmmspharthambchélnvslatth1=:5

chanmber 12, heating of the carrier gew ce él8 to the destj ed soldering
t enperldt U@ ensdQQr Fiesdagiam 1,aF ekl 2hEnp 18§rt|r?’é?)f°6lﬁ {W AN of a

heati ng d%%gg@ g@lthh%hnlrE% cRafi®kr AL e?@h@rdro%Q%QcHEhl%anBSf[s' n{gﬂened
mechani sm Y, 3 shows an exanple of the structure of a
mechani smAlf#ter 1ioe dl&sued process atmosphere has been set in the melt chamber
12, 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 2 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
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16. The door nechani sm 14 enables - as indicated by the double arrow in

Fig. 3 - sealing of the process chanbers 11, 12, 13 independent of the
direction of pressure to create the varying process atnosphere formed in
the process chanbers 11, 12, 13 (Fig. 2).-The door nmechanism 14 has an 25
actuation device 39 here fornmed by a double actuating cylinder, a guide
device 40 and a door panel 41, which by nmeans_of the gui de device 40 can

be noved sldy blokirdds o duarsiepéhs AgoaPase 4 808 8N GRABBE RAHO"43, or

fromthe dgor opening 42, | he il rad APy §@sHtdrtidg the door
panel 41 r%top%gﬂfﬁe EHS@W%@?% ;S/ﬁldﬁ 4@?&‘?&0*9?{% seglgi ng 30 sarrfatrllg%ment on
the procesgkhambepemalibie 430 p BT WGHi 10 dfvdve nddy eraenpoi sesacduslinge rod 44

arranged parallel to the plane of the door opening 42 azhong whi Eh a_doubl e
knee | everydBdes pgstioged ytsrdaiestlof on thealoubledurs Ry erdty a8eh vtk 46. To
transfer t door nels 41 fro [ 1100 ¢ FHYW @t Al osrd

posi tidn Fﬂge§l ?He‘&g}so{:fkacj'@di’s?uﬁnkoagapggé\;wq\%grr gﬁ{se:laér)lt fsngmfrom an upper

slide stopdfrodksi dhdhiBet WAMBUINDMEMBNeabfs @btaistedat i ng  cyl i nder pi ston
49 acts directly on the double knee | ever 45 after a lower 5 slide stop 48
is reached, such that the door panel 41 is noved towards the process

chanber Il 43 unti | seal is.0btali : . | - yshi@niof the
heat i ng \(Ij\%\/P%Sl}z” eéﬁgsﬁtus?%fo ¢ f%“ﬂl%nlﬁg dééﬁ(%??lsdng SilﬁQg]?ltégter l?]et ail with
ref erence ¢kg14ing8 - ind@r dalerdfet i vitiae fdrense tto Rigs. Heaoi #g Bexyitesawisn its
basic configuration, in which the hot plate 26 is Igga}t&gﬁl glt & %I'Hs ance dl
from tihe the hicetingedsvise1Bt imdts hEHe FAHEsU AL YAFL AP0 g 4a

further depicts, the, Ganrier feyice 8 dasriladviid 1igl $nd &hdatiy @n9OSI ti on
conpared t 1?"?1%3%%? ﬁggtéke‘g.ééﬂ ;‘Jé?%g)t/&t fe 'CF anspor t devi ce 27 which in the
present caggries deoided8b s Bigl 4 Flmhsr 28piGsatide 29rrior deving i isHeld
vierntty ?Il i:[csh?elggi%%eggsi(t:iq)%mgg{n%a:rl'eld t&zthgq'xdeajf?ﬁg device 24 by the

transport device 27 which in the present case 1s formed by feed billets 28

15 and 29 rotating in the vicinity of the process chambers'i1, 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

55 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 2

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@®§ MAY 2004
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 unstresge? so that the tenperature sensor 32
I's 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

whi ch t hetdopeptiare ofethici earigrtdevice ISonY ekt thariieicklads 26nmery esni@e? si de 34

25 of th i er device 18, effectively iransfer:ing heat the hot
ol ate | 20 tBPERE ehmerrolen e gl T eb B I Fibeen et S o 1 e

the tenpepatdiie 320805337 it hOCAIRE J0sidnd sk tdi @ansENiQ ifromhthecont act
surface 33 wth its sensor surface 35 arranged flush in the contact

surface 38ndethsisel 34 o thetdartise deansol 8s wvliereb v e (eReng I§6Uth S ¢ HEL 132
underside 34 of the carrier device 18.,  The hot pl.ate, 26 1S 0O at a
const ant P@ﬁifé?’chg’ﬁrt@easrﬂf‘?%ﬁéfaﬂ]sgephe’tth%l CBMEARY va'gltéﬁsl g%ﬁﬁsqu ﬁgt{f?%?gg in
Fig. 4b untidioihe LenPefatunsSepsRe B2 Hetes minssatdietdlaperadre 6 MAY 2004
tenperature oP the carrier device 18. Next, the hot plate 26 npves to a

t enper at ucentartawmi fi gordti guodtthomoit [ilast 2atthe hat FHage 26cacighenly £heé
contact surface 33 of the ho | ate 26 stands.a ' : for t he
under si de T8H134PT %I‘?E‘%%?Pgeern%é% ﬁgatlg,swg?oerbiln %tﬁgctqgﬁ%g;a;é?ﬁ?% 1sge‘?l);(syor 32 5

coerced by, iheiSPrTRg affedfieeIEptevihtt @ABItBM p¥rk furet 6f slensarrisuffane 35 in
contact with the carrier device 18. In the illustrated tenperature control

confi gar atrising ofbavestipdepired demperarndty pratisugs aprdicign &4 the hofdi at or

device and enables heat ahsorption in_t Lrd |G Laqjgradiation.
Thi s ef { oot ety e RE hEC eitgL  Spete el g BHde PR a 18 A o
above t he igsifedoverpaiaidy & e emincwdasb appddrcetd ondefsithe3hof thpl ate
26 operating at a constant tenperature on the carrier

devi ce 18.
Her ei nbel sarretigmges il§ 2k the sPRIACE syptass: da & W hRAE 2 2A%ht ¢ he

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 18
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 s«gtB MAY 2004
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 here jn greater detail, as often as
necessary, such that the nom nal tenperature of the carrier device 18 is

kept above the sojourn tinme of the carriger device 18 regai red.to realise

the melti Agvptodsdurtes radient Paer! heRHABET 0 £20 80 PreP H3PEdX L Bed
di st tral i ndi eat ed tion i
o aa B0tabSk SARBPEbLresRintlifh BRGR AP mARGHSE fighiREER AT on 1N

hoi sting deut&a SPtREhiedtingnddiee t2dansport device 27 or the feed billets
28, 29 instead of a hoisting device 25 acting on the hot 25 plate.

Essential for tenperature control with a hot plate 26 operated essentially

G stanko Bt WARRTBRG WE Tt 3¢ BUSERE PR o neimPl e pRASL AR tell! 18, s

mat eri al @RERHiWIT 1 BQhlcdrtilestevad €d 8i I3 fragsferdal t® the cothimgethentbeof t he
heati ng device 24 can be further conplenented as recfljiui ed by additional

heating dédi dekereas HroceseRHAPFRL S & ARATEAP ORGNE ek 'lﬂ{?rB‘Bg FRAYEd her e
above the carrier 0 6 MAY 2004, - ' Wantrpaegbigat i ng
36 can al £6°%%ssp%r\’/‘|°88 ‘W ﬁhgnae i gtcgggl\eﬂeggln%rgg?gc}g?é@gp n(}; ng in li 1%3

wor ki ng mehhaché1018 e plosi @t eviticandddllingfdetviles BEavhich deviesgpodds I8 As
illustrated in Fig. 2, on conpletion of the rreltin%; Hhase in the nelt
chanbdp 1ParHeudar Mith renqcido e distangrsreptral ip 4ty AesiedorPhdv eHiRBer 13,

e TR BRSBTSy vl e, e
The cooling device 37 enables defined cooling of the carrier device 18
by a combination of cold radiation and cold diffusion, for example by
effecting a predetermined cooling curve. Similarly to the heating device
1s 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.




chanber 13 is provided with a cooling device 37 which corresponds i@[iMAY2%£
particular with respect to the distance control in its design and working
met hod to the heating device 24 illustrated in detail in Figs. 4a to 4c.
The cooling device 37 enables defined cooling of the carrier device 18 by
a conbination of cold radiation and cold diffusion, for exanple by
effecting a predeterm ned cooling curve. Simlarly to the heating device 15
24 the cooling device 37 can al so be operated at a constant tenperature,
wher eby the tenperature of the cardimgmdgdvikeetiBdcan be influenced by a
change or adjustnent of {tepldisigapaee bdtofeere Bngbish yirat@ )38 and t he
carrier device 18. (] 6 MAY 2004 Anended sheet 14 (replacing page 13 of the
English version) NEWCLAIMS 5 1. A nethod for thermal treatnent of
wor kpi eces or conponents, in parti NEWCLAIMSoduci ng a sol dered j oi nt

bet ween solder material and at |east one conponent or workpiece which is
used as carrier for said solder material, by nelting of the sol der

material arfanged #1@adtfir GRrHQI tr@RitATendlo foRbEk Eirec ewvaraimpbhents, iheast
one conponent is heated and cooled in a subsequent step in a, process

at nosphere whi chardcubal ft produci vgnat srdderrd § OmterRt Y eeRat 014t ®akeial ¢ hat
heating and cooling of, the canmpone a | ' I SseGNATReNLS Wi ch
are i ndependent Sflgeaétclﬁa(gfﬁé’ren%ﬁlapﬁ%#et %ﬁ?&érﬁgﬁ?déﬁlgﬁggeéﬁg at m)sf;l relr es.
2. The nethod as fet 8l doiderGnatdhidl, Whavedtihgro St soldehahaiaria aprogedur al
step precedi ng heating of the conponent the conponent is prqfared Qy

appl i catifon of aopetdwcg;ch]gle@,—mpm}a{l crﬁré)@ésgvhcrem the at least on€ compomnent

is heated and cooled in a subsequent step in a process atmosphere
which is sealed off from the environment, characterised in that
heating and cooling of the component take place in process
chambers which are independent of each other and have different

15 process atmospheres.

2. The method as claimed in Claim 1, characterised in that in a
procedural step preceding heating of the componént the component
is prepared by application of a reducing or inert process

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

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

25 - chambers (11, 12, 13).

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.




20 atnosphere and/or via radiation or by material in a separate pﬂU%M§§7m‘
chanber (11). 3. The nethod as clained in Caim1l or 2, characterised in
that a vacuumis formed in the process atnospheres or the process 25
chanbers (11, 12, 13). 4. The nethod as clainmed in one or nore of the
preceding clains, characterised in that the process atnosphere is designed
as a protective gas atnosphere. 30 0 6 MAY 2004 Anended sheet 15

(repl aci ng page 14 of the English version) 5. The nethod as clained in one
or nore of the preceding clains, Aihmandetleshestdldn that tenperature
application for heati ng t hgréplaeipppagt landfahefRargicdohiengohhe conponent
occurs by way of a npering device (24, 37) whi can be, heat.ed or

cool ed, such- thaﬂhqmth%ﬁéﬁlﬁ’gﬁ%vpé@q BF nh‘érét?ﬁgh%i’r%‘bfiﬂlf‘ﬁgﬂaéméper at ed

at an essenti al lg%a?acggh%n@Hatetﬂtgﬁrt@]tnkﬂe?atu}é éymlcm?tf@f)ﬂe%n | glemed in

Claim5, characteérise e evice 1s operafted as a

radi at or s devi ce @a Jid’}&;ntt;ﬁfmef abm;eonfngtt}ms C@nmp@ment oicsuadpuswed dfyat he
di stance of the ator device fromthe conpgnent

2] 7. T@e nmet k}llo% as
clained in d ai mt@n@ﬁam@@\'u0§e(c341 r37t)h\abl%1héaﬂrb£dh§%‘6 Hebp e ds 2achatpal;
conbined with a e, 8% e%‘“ §¢ {c3390r h&h‘fﬁs‘%to?aéoo &L 8hUffRedPRl dpation

I i 0 pha of the

t akes pl ace at artin eating or cooling by
means of conveyi regserheamyo;romoérd.te&;eerature.

10 6. The method as claimed in Claim 5, characterised in that the
tempering device is operated as a radiator device and the
temperature of the component is adjusted by the distance of the

radiator device from the component.

15 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.

20
8. A device for carrying into effect the method as claimed 1n 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 arranged on a component acting as solder
25 material carrier for producing a soldered joint, whereby a cooling
chamber (13) for cooling the component is connected to the
heating chamber or the melt chamber (12) and the heating chamber
or the melt chamber and the cooling chamber form process
chambers independent of one another, characterised in that at Jeast
30 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 radiation device (24, 37) and a contact device

for applying temperature to the component arranged on a carrier

device (18).




8. A device for carrying into effect the nethod as clained in one or %QJQWQW4
of Clains 1 to 7 with a heating chanber or nelt chanber (12), in which
heati ng of a conponent takes place, in particular for nelting a sol der

mat erial arranged on a conponent acting as solder 25 material carrier for
produci ng a sol dered joint, whereby a cooling chanmber (13) for cooling the
conponent is connected to the heating chanber or the nelt chanber (12) and
t he heating chanber or the nelt chanber and the cooling chanber form
process chanbers independent of Ameemdedhdreetdifaracterised in that at

| east 30 the process chanberspiseing fag@s sheptlingnghambeerssonyrel t chanber
(12) and/or the process chanbers serving as cooling chanber (13) are
provided with a radiation device (24, 37) and a contact device for
appl yi ng t efrper aThealdvict he oddeimpedentClrimaBgelamttarisad ipdhat devi ce (18). 0
6 MAY 2004 Amended sheet 16 (repl acing,p 15 of the English version) 9.
The devite as clBISRAI3HINGHARPY, &Hﬁ&é&f&’%&%ﬂfﬁ%ﬁ arggf)rr epar ati)on

chanber (11) whi ﬁ{hefp%rxﬁ%{l?gﬁﬁ%%ﬁélt%fmﬁér (imgdgsnd%@%dqfn irdat gl thechanber

(12) is arranged i nfron the nelt chanber for preparing the sol der
material carri ermfedt chhmbesqlldpfed prepmting libel®ldFhanateviad aasieg|far fBE in
Claim8 or 9, characterised in that the process chanbers (11, 12, 13) are
desi gned as noduf@deifd U8 thi ch can be joined to one another via door
mechani sms (14, 15, 16, 17). 11. The device as clainmed in Caim10,
characterised in that the 15 process chanbers (11, 12, 13) are desjgned in
a rmodul as f a8hi offhe dardhetasatiaithed dodslatecBami Bngheragtensed 15 thayiheg, o

desjl gned as process chambers (11, 12, 13) are designed as modular units which

can be joined to one another via door mechanisms (14, 15, 16, 17).

11. The device as claimed in Claim 10, characterised in that the
15 process chambers (11, 12, 13) are designed in a modular fashion,
such that the door mechanisms (14, 15, 16, 17) are designed as
door modules which can be combined with chamber modules (21,

22, 23) to form the pro-cés;sl chambers.

20 12. The device as claimed in one or more of Claims 8 to 11,
characterised in that the radiation device can be altered by means
of a distance alteration device in its distance from the carrier

device (18) or the component.

35 13. The device as claimed in one or more of Claims 8 to 12,
characterised in that the radiation device (24, 37) has a temperable

plate (26, 38) whose surface acts as contact device (33).

14. The device as claimed in one or more of Claims 12 to 13,
30 characterised in that the carrier device (18) is provided with a
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).




door nodul es which can be conbi ned with chamber nodul es (21, 22, 23)0f BaY 100k
formthe process chanbers. 20 12. The device as clainmed in one or nore of
Clains 8 to 11, characterised in that the radiation device can be altered
by neans of a distance alteration device in its distance fromthe carrier
device (18) or the component. 25 13. The device as clained in one or nore
of Clains 8 to 12, characterised in that the radiation device (24, 37) has
a tenperable plate (26, 38) whose surface acts as contact device (33). 14.
The device as clained in one or ne¥w@esfed shetd 1D to 13, 30 characterised
in that the carrier device (fdBpcing prgvildedf Wie Engligshenpesianlre sensor
(32), whose output signal serves to define a correcting variable for
altering the distance of the radi ator device (2?, 32@ relative to the
carrier devl®e (TBp.device agsirirped Anetnreqr ARkt o1 £85I 589 ¢ page 16 of

the English versj . | CEe -1, A j o RitChai s 8
to 14, charact%ﬁ%@g §?ﬁg ﬁgﬁﬁgkgﬁ%g?fﬁéfdgggFigl%qgsﬁi% pFovided with an
i nformati on medi infowhi o caopHat ecivh tc oper szdew iter readersdehice, kachaf t er
the carrier device (18) enters a first process cha

er (11, ié, %%) t he
process running thattaider thecapmer dapiey P Cr SR ARt Ry G576E & “&l_Pl nbers is
controlled by the {n{orig{ipn 10 cQtAARE AtHEirsM4d Fabsgu BRMAyUM

arranged process chambers is controlled by the information

10 contained on the information medium.






