
METHOD AND DEVICE FOR HEAT TREATMENT, ESPECIALLY  CONNECTION BY SOLDERING
The present invention relates to a method for the heat treatment of  5
workpieces or components, in particular for producing a solder  connection
between a solder material and at least one component or  workpiece used as a
solder material carrier by means of melting the  solder material arranged on
the solder material carrier, where a heating  and, in a subsequent method
step, a cooling of at least one component is 10 carried out in a process
chamber which is sealed from the surrounding  area. Furthermore, 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
evaporations 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. 2  To attain this object, the method according
to the invention encompasses  the features of claim 1. In the method
according to the invention, the  heating and the cooling of the component
are carried out in two chamber 5 regions of the process chamber, which can
be separated from one another  by means of a condensation device. A
precipitation of the volatile evaporations on the condensation device,
which is generated in response to the heating process, takes place by to
means of the condensation device, which is effective between 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 a  particular
advantageous 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. 3  It furthermore turns out to be
particularly advantageous if the  condensation device is moved from a supply
position into a separating  wall position which separates the chamber
regions prior to the heating of 5 the solder material carrier for the
purpose of separating the chamber  regions. Through this, it is possible,
after the heating process has been  carried out in the chamber region used
for heating, with the condensation  device being arranged in the supply
position, to transfer the solder  material carrier and the component,
respectively, into the cooling to chamber region and to subsequently
reposition the condensation device  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.  15 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. 4  If inert gas or reducing
protective gas is applied to the cooling chamber  region and/or the heating
chamber region while a vacuum is applied to  the heating chamber region, the
solder partners can be effectively  protected from atmospheric oxygen or
existing oxidized surfaces can be 5 forced open. Furthermore, a gas flow,
which also counteracts a  condensate precipitation in the cooling chamber
region, is made possible  in the process chamber in particular when a
protective gas is applied to  the cooling chamber region and when a vacuum
is applied to the heating  chamber region at the same time. 10 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 15 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. 5  If the cooling device is embodied in such a manner
that it interacts with  the condensation device at least in the supply
position thereof, it is  possible, on the one hand, to use the cooling
device in a particularly  effective manner, thus in a phase of the method in
which the 5 condensation device is substantially located outside of the
field of  impact of the heating chamber region. On the other hand, it is
possible to  arrange the cooling device itself outside of the process
chamber so that  an undesired condensate precipitation on the cooling
device, which could  have a negative impact on the efficiency of the cooling
device, can 10 substantially be omitted. 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 6  hand, a
sufficient gas exchange is possible across the entire gap surface,  on the
other hand, however, the condensate mass can be effectively  prevented from
passing the gap due to the separating wall gap being  provided with a
labyrinth cross section. 5 Independently of the embodiment of the
condensation device, it is  advantageous at any rate if an auxiliary heating
device is arranged  opposite to the heating device in the heating chamber
region of the  process chamber so that, during the heating of a solder
material carrier, io said solder material carrier can be arranged between
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. I in a feed and  20 transfer phase;
Fig. 3 shows the soldering device illustrated in Fig. I 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; 3o Fig. 5 shows
the soldering device illustrated in Fig. I during the  cooling of the solder
material carrier in the cooling chamber  region. 7  Fig. 1 shows a soldering
device 10 comprising a housing 11 in which a  process chamber 12 is
embodied. The process chamber 12 encompasses a  first heating chamber region
13, which is illustrated on the left-hand side 5 in the exemplary
embodiment, and a second cooling chamber region 14  on the right-hand side
thereof. Provision is made between the heating  chamber region 13 and the
cooling chamber region 14 for a separating  wall device, which is embodied
as a separating plate 15 in the exemplary  embodiment shown and enables a
separation of the heating chamber to 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. I by means
is of a dot and dash line. Depending on the embodiment of the housing, the
supply position II 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. I 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. 8  A cooling device 25, which in
the exemplary embodiment illustrated in  Fig. I encompasses a cooling plate
26 through which a coolant flows, is  located in the cooling chamber region
14. To set a cooling temperature, 5 the cooling plate 26 interacts, in
accordance with the heating plate 21,  with a component carrier 17 arranged
thereon. As is illustrated in Fig. 1, the process chamber 12, in the region
of the  cooling chamber region 14, is provided with an access opening 28
(Fig.  10 2), which can be closed by means of a lid device 27. In the
stationary operating state of the soldering device 10, which is illustrated
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  temperature. 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 9  cooling chamber region 14, provision
can be made for a transfer device  for the component carrier 17 arranged in
the process chamber 12. In the subsequent heating phase, which is
illustrated in Fig. 3, the 5 separating plate 15 is again transferred into
its separating wall position.  For guiding the separating plate 15,
provision is made, in the exemplary  embodiments of the soldering device 10
illustrated in Figs. 2 and 3, in  



the region of the lower housing part 16 for a feed device 36. To be able  to
attain the smallest possible temperature gradient 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
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 10  formation of a vacuum in the heating
chamber region 13 during the  heating of the substrate 19 and during the
melting of the solder material  



arranged on the substrate 19, respectively, without thus having
corresponding vacuum forces, which could impair a displacement 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
condensation output on the condensation  surface 33 of the separating plate
15 is made possible if, in addition to  to the retral impingement of the
cooling surface 34 of the separating plate 15 by the temperature formed in
the cooling chamber region 14, a direct  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 to. To
continue the soldering method on a subsequent substrate, 



said substrate can now be reintroduced into the cooling chamber region  14,
as is illustrated in Fig. 2, and can be transferred into the heating
chamber region. 12  CLAIMS 1. A method for the temperature treatment of
workpieces or  components, in particular for producing a solder connection 5
between a solder material and at least one component or workpiece  used as a
solder material carrier by means of melting the solder  material arranged on
the solder material carrier, where a heating  and, in a subsequent method
step, a cooling of at least 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  purpose 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 13
the condensation device (15) is cooled at least during the  arrangement in
the supply position. 5. The method according to one of the preceding claims,
5 characterized in that 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 (15). 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 means 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 14  another by
means of a condensation device (15). 9. The device according to claim 8,
characterized in that 5 the condensation device (15) is embodied in such a
manner that it  can be displaced from a supply position into a separating
wall  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 (l5) 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. l5  15, The device according to one of claims 8 to
14, characterized in that with the condensation device (15) being arranged
in the separating  wall position, a gas passage is embodied, which connects
the 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
15,  characterized in that to 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). 


