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_ The invention relates to a method of soldering components on a carrier

foﬂ by which method hot gas is conducted onto the lower side of the carrier foﬂ The
invention also relates to a device for carrying out this method. | N '
One of the main requirements imposed on clrcult technology is that
increasingly large numbers of functions are to be accommodated in ever smaller spaces.
Various techniques are used for this. In the SMD technique ,(Surfé.oe Mounted_Devices),
discrete components of very small dimensions are soldered on the surface of a board or
carrier foil. In a so-called hybrid technique, for example, integrated semiconductor circuits

- and discrete (SMD) components are provided on a joint carrier. Special soldering processes

are necessary to achieve that the component to be soldered itself or a semiconductor crystal
present adjacent the soldering spot are not damaged by the heat during the soldering process.

A device for soldering components on a carrier is 'kno_wn from
EP-A 461 961. The supporting boards are transported through an oven by means of a
transport apparatus. Several blower units are arranged in the oven in pairs above or below

- the transport apparatﬁs. These blower units blow hot gas through a porous plate onto the

supporting board, so that the supporting board itself and a soldering paste provided thereon
are heated. The heating zone is followed by a cooling zone in which cold gas is blown |
against the supporting board, so that the solder solidifies.

| Since hot gas flows against the supporting board in this method from
above and from below, uniformly heating the entire portion of the board present in the gas -
flow, heat-sensitive components already present on the supporting board may become
damaged. A further problem is that the soldering paste may flow away from the soldering
spot during heating in the case of a hot gas flow from above.

The invention accordingly has for its object to provide an improved

soldet‘ing method and a device for carrying out this soldering method.
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invention also relates to a deV| ce for carry| ng out th|s rrethod
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the foil itself, the component to be soldered, or adjoining components. The hot gas jet is

switched off the moment the solder has melted, whereupon the solder solidifies very quickly.
This switching-on and -off of the hot gas jet renders possible a very accurate time control of
the soldering process without overheating taking place. ' |

10 In an embodiment of the"tnethod according to the invention, the gas is
heated in that it is passed through a heated metal block. This represents a very simple
.techmcal process possibility for heating the gas to a desired temperature.

Ina preferred further embodiment of the method according to the

invention, a viscous soldering paste is first provided on the carrier f01l_, a connection point of
15 the component to be soldered is introduced into the soldering'paste, and the soldering process
takes place subsequently. The viscosity of the soldering paste achieves that the component to
be soldered does not shift while the carrier foil is 'being moved into the correct position
above the nozzle. It is not necessary in this case to provide an adhesive at the lower side of
the connection points of the component to be soldered for fastening the component to the
20 carrier foil before the soldermg process.

A particularly advantageous embodiment of the method according to the
invention is one in which an inert gas, in particular nitrogen, or compressed air is used as
the gas. A gas suitable for use is also a gas mixture known under the trade name "Menggas"
(forming gas), comprising nitrogen with approximately 2-3% hydrogen added. The object of

25 thisis to prevent oxidation at the soldering spots and inside a heated metal block through
which the gas flows. Particles entering the gas flow owing to oxidation would, for example,
pollute a semiconductor crystal circuit present on the carrier foil and not yet protected by a
covering material, thus leading to malfunctions. The hot gas flow shotﬂd accordingly be as
free from particles as possible. ._ |

30 A device for carrying out the method according to the invention is
characterized in that a nozzle is arranged below the carrier foil and aimed at the soldering:
spot,'_ through which nozzle the switchable hot gas flow is conducted towards the soldering

spot.

In an embodiment of this arrangement according to the invention, the
: Tl“b Sheet Has Been Replaced
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fl ow from above.
~ of flow of the hot gas jet through the nozzle does not change, since also the position of the

nozzle does not change.
- In a further embodlment of the mvenhon the metal block comprises a
10 'm&mdenng passage in its interior through which the gas is guided to the nozzle. The passage
is given a maximum length in this manner so that the gas is heated as thoroughly as possible
on its way through the metal block. _ |
o To avoid cold-soldered spots, an advantageous further embodiment is so
arranged that the component is held i in position by a retaining device during the soldering
15 process until the solder has solidified.
Further embodiments of the invention will become apparent from the
dependent claims. | | '

20 ' The iﬁvenﬁon will now be explained in more detail below with reference
to the sole Figure, which shows a device for carrying out the soldering method according to
. the invention in which the individual process.steps are distinguishable.
Reference numeral 1 denotes a thin flexible carrier foil on whose upper
side 16 several components, for example a coil 4, are to be soldered. Connection lines and
.25 other components, such as, for example, a highly integrated circuit on a silicon crystal,
which may already be present on the upper side 16 of the carrier foil 1 before the method
according to the invention is carried out, are not shdwn in the Figure.
As is shown in the left-hand part of the Figure, the solder is first provided
. to the upper side 16 of the carrier foil 1 from a solder dispenser 3 in the soldering spots 17
30 where the coil 4 is to be soldered to the carrier foil 1. The solder used is preferably a high-
viscosity soldering paste whlch forms a hemispherical solder droplet 2 at mch of the contact
spots 17.
In the next process step (central part of the Figure), the coil 4 is
. introduced with its connection points 14 into the solder droplets 2 by means of a positioning
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of the coil 4, as shown in the right-hand part of the Figure. The soldering process proper

then follows. - . : _
A metal block 6 'made of scale-free steel is present below the carrier foil 1
and has a meandering passage 9 in its interior. This passage 9 issues in a direction towards
the lower side 8 of the carrier foil 1 into two nozzles 7 prOjeéting from the metal block 6.
These nozzles 7 are mutually so arranged that they lie diréctly opposite the soldering spots
13. | D o
~ The metal block 6 is heated by heater coils 10 coiled around the passage 9
in the interior of the metal block 6. These heater coils 10 are supplied by an electric supply
unit 12 which is symbolically shown only. Said heater coils 10 are shown in the lower part
of the metal block 6 only in the Figure, but they should be deemed to continue in the same

- manner through the remaining part of the metal block 6.

. To start the soldering process, nitrogen (N) is mtroduced into the passage .'
9 with an adjustable flowrate from the inlet opening 11 of the passage 9. While the gas is
flowing through the passage 9 towards the nozzles 7, it is heated by the high temperature of
the metal block 6. The hot gas jet 15 emerges from the nozzles 7 and is aimed directly at the

- soldering spots 13. As a result, the solder melts in the soldering spots 13. The directional

20

25

- 30

effect of the nozzles 7 has the result that only the solder droplets 2, but not the coil 4 or

other componerits or lines present adjacent the soldering spot 13 are heated.
The moment the nitrogen supply, and thus the hot gas flow 15, is
switched off, the solder 2 will solidify very quickly. When the solder 2 has solidified fully,

 the coil 4 is mechanically fixed and is connected with electrical conduction to, for exarnple; a

conductor track on the upper side 16 of the carrier foil 1.

During this soldenng process, the component 4 to be soldered is held
immovably in position by a further retaining device 18, in particular during the solidifying
process of the solder 2. This prevents the formation of a cold weld.

| The passage 9 through the metal block 6 is made as long as possible for a
maximum heating of the gas in the range from the inlet opening 11 to the nozzles 7. This is
achieved in that the passage 9 traverses the entire metal block 6 in meandering curves. In a
praétical embodiment, the hot gas flow 15 has a temperature of 280 °C at the nozzles with a-

" temperature of the metal block of 400 °C.

The metal block 6 may also comprise several passages 9 and more than

one or two nozzles 7 at the end of each passage. This renders it possible to solder several
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on ,the upper side of the. carrier foil and heated by the hot gas jet nelts.
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heat in this case penetrates through the carrier foil without damaging =
the foil ¢empnents;si@ulianesysiyan ene oron; spvgeal carries fotlsljlo The ngzelengameses. The

hot gas | [ S4 ¢h ' ' c - |t '
-V\he_r-gupojn&hldg%go%etpéygf g%? |eis.§ ﬁ‘?@%ﬁg?&%ﬁﬂ%tc [ ggsoln3’and .
-off of the hot gas j eflnmaeprdetical peadizationg the thres process' steps shown (Solder pastefeed,
the solderin rocess w thout overheating takjin | ace. 10 ) ee
0 an e DRARIEE Of COMBOMBE SSHNE MRS Proethars Grasd PUrDY fruicsositioned
heat edgi n | el AGHE dadrite : ofah ¥R a -
vory. sompphs Sher the o ATRE Calribe Al PerliAb, 48 BY sepfifng e R RREPAARLSS
desi red t intherdiregtien indicated with arrow x by means of] a1pesitionifig unitdOfwing bethe viscosity

nmbodi f net hod di 0 th L 0N,  a. Vi -
Sol der i ngo% e Iecig spste, B mntient, € rrains op h¢ S o0 1 Sk Rtffop oripe.
Of 15t ifhdeNBaBhe nxFoshH Nt his béti AR iHElcArddiofofiol B thePodbisrifiy

and the sol der] ngnp'r ocess - t akes ;l)l ace subsequently. The visScosity of
the sol dedeviee padneadhcsive often used attthe lowerpsideof thecconnection points 14 can thus be

10 omitted.

 The method according to the invention is used, for example, in the
manufacture of a transpoﬁder circuit in which signals are transmitted to a receiver in a
contactless manner. This circuit comprises besides semiconductor circuits on the carrier foil
~ also a coil which is constructed as a discrete component. The coil is soldered on the carrier
15 foil by the method according to the invention as the final component in this case, after which
the entire circuit assembly is impregnated. |
The method according to the invention offers a simple, inexpensive, and
fast possibility for soldering discrete components on flexible carrier foils. Damage to
components to be soldered or adjacent components is prevented in that the heat for melting
20 the solder is aimed accurately at the soldering spots only. In addition, this method can be
- carried out by a machine and without mechanical contact. Automatic soldering of large
‘numbers of components on a flexible carrier foil is rendered possible thereby. |
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'be sol dered does not shift while the carrler f0|I is being noved.-into the
correct position - above the nozzle. It is-not necessary in-this éﬁi ég
provi de an adhesive at the.lower side of 6 the connection p0|nts2 19 '
conponent._to_be sol dered for fastening the conponent to the 20 carrier foil
before tHeLAMMSsring process. ~Aparticularly
advantageeus_eanQLﬂEﬂ£_9£~Lhe met hod accordlng to t he inventionis
one in mhlch an inert gas, tn particular nitrogen, or conpressed air is

“used as mulﬁm suitable for use is also a gas m xture known |
under the t in'”mmmla (form ng gas), conprising nitrogen wth
appr oxi mat el y 7- 3% hYdrbgen added. The object of 25 this is to prevent '

oxidation at the soldering spots and inside a heated netal block through
whi ch the-gas flows. Particles enterlng the gas- flow owing to oxidation

woul d, for exanple, pol lute a seni conductor crystal circuit present on
the carrigr foil and nqt protected b coverin hys

| eadi ng tb& nal funct i ong‘ “éﬁ'@dlﬂftso “SI"B&}FQHW @)a@bﬁFﬁr%ﬁr}?ﬁgb i’é' w}uﬂ
free from,embl ine &tbd bfto e low wer side (86) ofthecamer foﬁ‘(@FV' ce for
carrying out the tho accor Ing to the invention Is

characterized in that the hot gas is aimed as a hot gas jet (15) at a soldering spot (13) by
means of a nozzle and heats said spot until solder 2) present on the upper side (1 6) of the
5 carner foxl (1) and heated by the hot gas jet (15) melts. ‘

2. A method as claimed in Claim 1,
characterized in that the gas is heated in that it is passed through a heated metal block (6)
3. | ‘A method as claimed in Claim 1 or 2,

~ characterized in that a.'viscous soldering paste (2) is first provided on the carrier foil (1), a

10  connection point (14) of the component (4) to be soldered is introduced into the soldering

" paste (2), and the soldering process takes place subsequently.

4. A method as claimed in one of the Claims 1 to 3,
characterized in that an inert gas, in pafticular hitrogen, or compressed air is used as the gas
- S, A device for carrying out the method as claimed in Claim 1,

15 characterized in that a nozzle (7) is arranged below the carrier foil (1) and aimed at the
soldering spot (13), through which nozzle the switchable hot gas flow (15) is conducted
towards the soldering spot (13).

6. A device as claimed in Claim 5,
charactenzed in that the nozzle (7) is provided at a heated metal block (6) through which the
20 gas is passed so as to be heated.

7. ' A device as claimed in Claim 6,
characterized in that the metal block (6) is made from scale-free steel.
8. A device as claimed in Claim 6 or 7,

_characterized in that the metal block (6) comprises a meandering passage (9) in its interior
25 through which the gas is guided to the nozzle (7).
9. A device as claimed in one of the Claims 6 to 8, |
characterized in that the metal block (6) comprises heater coils (10) for heating the metal
block (6) in its interior.
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heat:ed. .To avoi'd that. oxidation occurs in the met aI ‘bl ock during heating of

t he gas, V\hereby particles could enter the. gas flow, the metal bl ock __
is preferably made fromscale-free steel .8 Thi s has. t he addit i 6:04.1996
~advantage that the heated metal - bl ock i's not- subj eet to warping, i.e. 5

tHe net alABSTRACThows only very little.deformation during heating and .
‘cool i ng durin ration_as result of thermal expansion. I t
i s saf egﬁ%@@qﬁ%‘flﬁﬂ Pﬂ@go?eﬁ’gsﬁ'?ﬁé:@ﬁ%rfl " of flow of the hot gas jet

t hrough the nozzl e does not change since also the positioh of the

nozzl e 'does not change. In a further enbodi nent of
the invention, the netal block conprlses a 10 mneandering passage in its -
interior through whi ch the gas is guided to the nozzle.. The passage s

given a maxi numlength in this manner so that the gas is heated as

t hor oughly as possi bl eThe invefitiori teaté@i6 4 hiethtuhof futderRigréoniPponelits on a carrier
To avoi d col d-sol der ed spots, an advantageous further enbodinent is so .

arr anged foil atherehy hatrgas is enductedanto the lower sidsrofishe sanrier foili Speciad spidering
duri ng t P}E tﬁ&i At 'n%ges%éry &{)géiﬁff in'SMD tecﬂx?olag' d\gﬁexg@f o&%&mnu gagl be soldered

'in large numbers on a carrier foil in a non-destructive manner both for the component itself
5 and for the carrier foil. According to the invention, the hot gas is aimed at a soldering spot

through a nozzle, heating this spot until solder heated by the hot gas flow melts on the

surface of the carrier foil. o o

Figure
10
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whi ch shows a device for carrying out the sol dering method according to
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"Reference nuneral 1 denotes a thin fl&gible carrier foil on whose upper
si de 16 several conponents, for exanple a coil 4, are to be sol dered.
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.0.the upper side 16 of the carrier foil 1 froma solder dispenser 3 in the
sol déring spots 17 30 where the coil 4 is to be soldered to the carrier
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The invention relates to a method of soldering components on a carrier

- foil, by which method hot gas is conducted onto the lower side of the carrier foil. The

invention also relates to a device for carrying out this method.

_ One of the main requirements imposed on circuit technology is that
increasingly "large numbers of functions are to be accommodated in ever smaller spaces.
Various techniques are used for this. In the SMD technique (Surface Mounted Devices),
discrete components of very small dimensions are soldered on the surface of a board or
carrier foil. In a so-called hybrid technique, for example, integrated semiconductor circuits
and discrete (SMD) components are provided on a joint carrier. Special soldering processes
are necessary to achieve that the component to be soldered itself or a semiconductor crystal
present adjacent the soldering spot are not damaged by the heat during the soldering process.

A dev1ce for soldering components on a carrier is known from
-A 461 961. The supporting boards are transported through an oven by means of a
transport apparatus. Several blower units are arranged in the oven in pairs above or below
the transport apparatus. These blower units blow hot gas through a porous plate onto the
supporting board, so that the supporting board itself and a soldering paste provided thereon
are heated. The heating zone is followed by a cooling zone in which cold gas is blown
against the supporting board, so that the solder solidifies.

Since hot gas flows against the supporting board in this method from
above and from below, uniformly heating the entire portion of the board present in the gas
flow, heat-sensitive components alréady present on the supporting board may become
damaged. A further problem'is that the soldering paste may flow away from the soldering
spot during heating in the case of a hot gas flow from above.

The invention accordingly has for its object to provide an improved
soldcnng method and a device for carrying out this soldering method.
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qgvice 5. Because of its viscosity, the soldering paste will surround the
connection points 14 of the coil 4, as shown in the right-hand part of
the Figure. The sol dering process proper t hen fol | ows.

A netal block 6 made of scale-free steel i§ present below the carrier foi
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(N err]) is mhisisotoiifglon BAdD-df6r tREASAES jet renders possible a very accurate time control of
the soldering process without overheating taking place.

10 In an embodiment of the method according to the invention, the gas is

~ heated in that it is passed through a heated metal block. This represents a very simple
technical process possibility for heating the gas to a desired temperature.
In a preferred further embodiment of the method according to the
invention, a viscous soldering paste is first provided on the carrier foil, a connection point of

15 the component to be soldered is introduced into the soldering paste, and the soldering process
takes place subsequently. The viscosity of the soldering paste achieves that the component to
be soldered does not shift while the carrier foil is being moved into the correct position
above the nozzle. It is not necessary in this case to provide an adhesive at the lower side of

~ the connection points of the component to be soldered for fastening the component to the

20  carrier foil before the soldering process.
A particularly advantageous embodiment of the method according to the
. invention is one in which an inert gas, in particular nitrogen, or compressed air is used as
the gas. A gas suitable for use is also a gas mixture known under the trade name "Menggas"”
(forming gas), comprising nitrogen with approximately 2-3% hydrogen added. The object of

25 this is to prevent oxidation at the soldering spots and inside a heated metal block through
which the gas flows. Particles entering the gas flow owing to oxidation would, for example,
pollute a semiconductor crystal circuit present on the carrier foil and not yet protected by a
covering material, thus leading to malfunctions. The hot gas flow should accordmgly be as
free from particles as possible.

30 A device for carrying out the method according to the invention is
characterized in that a nozzle is arranged below the carrier foil and aimed at the soldering
spot, through which nozzle the switchable hot gas flow is conducted towards the soldering
spot.

In an embodiment of this arrangement according to the invention, the
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}5 9 with an adjustable flowate fromthe inlet opening 11 of the passage
9. Wiile the gas is fl owi ng through the passage 9 towards the nozzles
7, it is heated by the high tenperature ofq -the nmetal block 6. The. hot
gas jet 15 energes fromthe nozzles 7 and 1s ained directly at the

sol dering sppkfe is3providedat’Lifedlel métzﬂ%lo‘éﬁ Im}ea%mh&ﬁ thelgas h@ pRRlddRIas MpEPOL S
13. The directional effect of the nozz has th e result that only
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present adj esicBRldAled %fe' fféﬁpfthelrﬁetﬂrlﬁoéﬁﬁgf‘é?erably made from scale-free steel.
The nonent the nitrogen su , and thus the h low 15, Is
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during the smizzleidbesinogchange. process of the solder 2. This prevents the

formation of a cold weld 9 t hrough the
metal block 6 is made asM %ﬁtﬁ-thgger%@gpwgf%rm\gmon,%e & B¥ckc comprises @

10 meandering passage in its interior through which the gas is guided to the nozzle. The passage

is given a maximum length in this manner so that the gas is heated as thoroughly as possible
on its way through the metal block.
' To avoid cold-soldered spots, an advantageous further embodiment is so
arranged that the component is held in position by a retaining device during the soldering
15 process until the solder has solidified. |
Further embodiments of the invention will become apparent from the
dependent claims.

20 The invention will now be explained in more detail below with reference
to the sole Figure, which shows a device for carrying out the soldering method according to
the invention in which the individual process steps are distinguishable.

Reference numeral 1 denotes a thin flexible carrier foil on whose upper
side 16 several components, for example a coil 4, are to be soldered. Connection lines and

25 other components, such as, for example, a highly integrated circuit on a silicon crystal,
which may already be present on the upper side 16 of the carrier foil 1 before the method
according to the invention is carried out, are not shown iﬁ the Figure.

As is shown in the left-hand part of the Figure, the solder is first provided
to the upper side 16 of the carrier foil 1 from a solder dispenser 3 in the soldering spots 17

30 where the coil 4 is to be soldered to the carrier foil 1. The solder used is preferably a high-
viscosity soldering paste which forms a hemispherical solder droplet 2 at each of the contact
spots 17. '

In the next process step (central part of the Figure), the coil 4 is
mtroduced thh its connection points 14 into the solder droplets 2 by means of a positioning
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naxi mum heating of the gas in the range fromthe inlet opening 11 to the
nozzles 7. This is 30 achieved in that the passage 9 traverses the entire
nmetal block 6 in nmeandering curves. In a practical enbodinent, the hot
gas flow 15 has a tenperature of 280 [err]‘t at the nozzles with a

. 0 [err]C . ) . The
R - b S e IN—
or two nozzl efsth&ceit 41 #seshewnl irotheaighbhand pan@e theThigarer Thelsoldering pReess progert O

sol der severalen follows. 5

. A metal block 6 made of scale-free steel is present below the carrier foil 1
5 and has a meandering passage 9'in its interior. This passage 9 issues in a direction towards
the lower side 8 of the carrier foil 1 into two nozzles 7 projecting from the metal block 6.
These nozzles 7 are mutually so arranged that they lie directly opposite the soldering spots
13. _ _
The metal block 6 is heated by heater coils 10 coiled around the passage 9

10  in the interior of the metal block 6. These heater coils 10 are supplied by an electric supply
unit 12 which is symbolically shown only. Said heater coils 10 are shown in the lower part
of the metal block 6 only in the Figure, but they should be deemed to continue in the same
manner through the remaining part of the metal block 6.

To start the soldering process, nitrogen (N,) is introduced into the passage

15 9 with an adjustable flowrate from the inlet opening 11 of the passage 9. While the gas is
flowing through the paséage 9 towards the nozzles 7, it is heated by the high temperature of
the metal block 6. The hot gas jet 15 emerges from the nozzles 7 and is aimed directly at the
soldering spots 13. As a result, the solder melts in the soldering spots 13. The directional

- effect of the nozzles 7 has the result that only the solder droplets 2, but not the coil 4 or
20 other components or lines present adjacent the soldering spot 13 are heated.
The moment the nitrogen supply, and thus the hot gas flow 15, is_
. switched off, the solder 2 will solidify very quickly. When the solder 2 has solidified fully,
 the coil 4 is mechanically fixed'and is connected with electrical conduction to, for example, a
conductor track on the upper side 16 of the carrier foil 1.

25 _ During this soldering process, the cémponent 4 to be soldered is held
immovably in position by a further retaining device 18, in particular during the solidifying
process of the solder 2. This prevents the formation of a cold weld.

The passage 9 through the metal block 6 is made as long as possible for a
maximum heating of the gas in the range from the inlet opening 11 to the nozzles 7. This is

30 achieved in that the passage 9 traverses the entire metal block 6 in meandering curves. In a
practical embodiment, the hot gas flow 15 has a temperature of 280 °C at the nozzles with a
temperature of the metal block of 400 °C.

The metal block 6 may also comprise several passages 9 and more than

r two nozzles 7 at the end of each passage. This renders it possible to solder several
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conponents si mul t aneously on one or on several carrier foils 1. The nozzles
7 are-so arranged that the hot gas jets 15 are directly ained at the
rel evant sol dering spots 13. In a practi cal
realization, the three process steps shomn (solder paste feed,
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device 5. An adhesive often used at the lower side of the connection points 14 can thus be
10 omitted.

The method according to the invention is used, for example, in the
manufacture of a transponder circuit in which signals are transmitted to a receiver in a
contactless manner. This circuit comprises besides semiconductor circuits on the carrier 'foil
also a coil which is constructed as a discrete component. The coil is soldered on the carrier

15 foil by the method according to the invention as the final component in this case, after which
the entire circuit assembly is impregnated.

The method according to the invention offers a sirple, inexpensive, and
fast possibility for soldering discrete components on flexible carrier foils. Damage to
components to be soldered or adjacent components is prevented in that the heat for melting

20 the solder is aimed accurately at the soldering spots only. In addition, this method can be
carried out by a machine and without mechanical contact. Automatic soldering of large
numbers of components on a flexible carrier foil is rendered possible thereby.
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al so a coil- which is constructed as a discrete conmponent. The coil is
sol dered on the carrier 15 foil by the method according to the invention

as the final conmponent in this case, afteg which the entire circuit
assenbly is inpregnat ed. The met hod according to
the inventi ers a sinple, inexpensive, and fast for
sol dering d% conponents on flexible carrier fo { % QEE%CBEEN
conponents to be soldered-er adjacent conponents is reverﬁté’él GED t hat Jt he

heat for mel ting 20 the sol der s ained accurately at the soldering spots
only. nm““umm“l thod can be carried out by a machi ne and
W t hout Automatic sol dering of |arge nunber s of

conponent s *on‘a %IeX|b e carr|er foil is rendered possible thereby.

1. A method of soldering components (4) on a carrier foil (1), by which

method hot gas is conducted onto the lower side (8) of the carrier foil (1),

characterized in that the hot gas is aimed as a hot gas jet (15) at a soldering spot (13) by

means of a nozzle and heats said spot until solder (2) present on the upper side (16) of the
5 carrier foil (1) and heated by the hot gas jet (15) melts.

2. A method as claimed in Claim 1,
characterized in that the gas is heated in that it is passed through a heated metal block (6).
3. A method as claimed in Claim 1 or 2,

characterized in that a viscous soldering paste (2) is first provided on the carrier foil (1), 2
10 connection point (14) of the component (4) to be soldered is introduced into the soldering
paste (2), and the soldering process takes place subsequently.

4. A method as claimed in one of the Claims 1 to 3,
characterized in that an inert gas, in pal:ticular nitrogen, or compressed air is used as the gas.
5. _ A device for carrying out the method as claimed in Claim 1,

15 characterized in that a nozzle (7) is arranged below the carrier foil (1) and aimed at the
soldering spot (13), through which nozzle the switchable hot gas flow (13) is conducted
towards the soldering spot (13).

6. A device as claimed in Claim §,
characterized in that the nozzle (7) is provided at a heated metal block (6) through which the
20 gas is passed so as to be heated.

7. A device as claimed in Claim 6,
characterized in that the metal block (6) is made from scale-free steel.
8. A device as claimed in Claim 6 or 7,

characterized in that the metal block (6) comprises a meandering passage (9) in its interior
25 through which the gas is guided to the nozzle . _
9. A device as claimed in one of the Claims 6 to 8,

characterized in that the metal block (6) comprises heater coils (10) for heating the m't_’.tal
block (6) in its interior.
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6: CLAIMS.
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7
10. A device as claimed in one of the Claims 5 to 9,
characterized in that the component (4) is held in position by a retaining device (18) during
the soldering process until the solder (2) has solidified.
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1, A met hod of sol dering conponents (4) di rectly on an upper side (16) of a
subst anti al | y continuous carrier fai't#{1) ¥ camprising conducting hot gas
directly onto only a lower side (8) of thegcarrier foil (1) by aimng the
hot gas as a hot gas jet (15) at a soldering spot (13) by neans of a nozzle

and t her by I%mg%al d spot until solder (2) on the upper side (16) of the
carrier foil heat ed by the hot gas]et (15) nelts. 2.

A nmethod as Mrthedrafisoldering spmpanentsioaraearrerifold i n that the gas is heated in
“that it is passed through a heated netal block (6). A
method as clained in Caim1 or 2, characterized in that a viscous

sol dering paste (2) is first provided on the carrier foil (1), a connection
poi nt (14) of the conponent (4) to be soldered is introduced into the

sol dering paste (2), and the soldering process takes place subsequently. 4.
A nethod as clainmed i n ofike infventioa rélates tsa inethnd ®f soldering components on a carrier

foil whereby hot gas is conducted onto the lower side of the carrier foil. Special soldering
methods are necessary especially in SMD technology, whereby components can be soldered |
in large numbers on a carrier foil in a non-destructive manner both for the component itself

5 and for the carriér foil. According to the invention, the hot gas is aimed at a soldering spot
through a nozzle, heating this spot until solder heated by the hot gas flow melts on the
surface of the carrier foil.

Figure |
10
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characterized in that an inert gas |n part| cul ar nitrogen, or conpressed
air is used as the gas. 5. o ‘K device for carrying out the

nmet hod as clainmed in Caim1l, characterlzed in that a nozzle (7) is
arranged below the carrier foil (1) and ainmed at the sol dering spot (13),
t hrough whi ch nozzle the swi tchable hot gas flow (15) is conducted

towards the soldering spot (13). -.6. A device as clained in
Claimb5, characterl zed in that the nozdle (7) is provided at a heated
nefal bl ock: (6) t hrough which the gas is passed so as to be heated. 7.
A device as clainmed in Claim®6, characterized in that the netal block (6)
is made from scal e-free steel. 8. " A device as clained in

Caimé6 or. 7, cha®36¥& lzed in that the netal block (6) conprises a
meandering passage (9) inits interior t hrough which the gas is guided to

the nozzle (7). 9. A device as clainmed in one of the dains
6 to 8, ~ S
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<2
characterl zed in that the netal blbck ('6) conprises heater coils ("’5’) o
“heatlngthe net al block (6) inits interior.
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- 1. A method of soldering components (4) directly on an upper side (16) of a
substantially continuous carrier foil (1), comprising conducting hot gas directly onto
only a lower side (8) of the carrier foil (1) by aiming the hot gas as a hot gas jet (15)
at a soldering spot (13) by means of a nozzle and therby heating said spof until

solder (2) on the upper side (16) of the carrier foil (1) and heated by the hot gas ]et
: (1 5) melts -

2. A method as cla1med in Claim 1, _
characterized in that the gas is heated in that it is passed through a heated metal block (6).
3. A method as claimed in Claim 1 or 2,
characterized in that a viscous soldering paste (2) is first provided on the cariier foil (1), a
connection point (14) of the component (4) to be soldered is introduced into the soldering
paste (2), and the soldering process takes place subsequently.

4, A method as claimed in one of the Claims 1 to 3,

~ characterized in that an inert gé.s, in par'ticular nitrogen, or compresééd air is used as the gas.
5. A device for carrying out the method as claimed in Claim 1,
characterized in that a nozzle (7) is arranged below the carrier foil (1) and aimed at the

soldering spot (13), through which nozzle the switchable hot gas flow (15) is conducted ~
L towards the soIderi‘ng spot (13).

6. A device as claimed in Claim 5,

characterized in that the nozzle (7) is provided at a heated metal block (6) through which the
gas is passed so as to be heated.

7. _ A device as claimed in Claim 6,

characterized in that the metal block 6) is made from scale-free steel,

8 A device as claimed in Claim 6 or 7,

characterized in that the metal block (6) comprises a meandering passage (9) in its interior
through which the gas is guided to the nozzle (7).

9. A device as claimed in one of the Claims 6 to 8,

characterized in that the metal block (6) comprises heater coils (10) for heating the metal
block (6) in its interior.



Y 107 A device as clai‘med Tn one of the Clains 5to 9,

%haracterlm‘l—n“c—ha’t—-t—he—eenponent (4) is held in position by a ret ai ni ng

Sg}/: glefl(ég)”"m”m"ﬂmm ”ﬁ ri.ng process until the solder (2) hés

7
10. A device as claimed in one of the Claims 5 to 9,
characterized in that the component (4) is held in position by a retaining device (18) during
the soldering process until the solder (2) has solidified.
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