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sol der on a substrate The invention concerns a nethod and an apparatus for
di spensi ng sol der on a substrate Sol dering nethods of this tygesEr2oased
typically - however not exclusively - for the nounting of sem conductor
chips onto a netallic substrate, a so-called leadfrane. As a rule, power
sem conductors are mainly connected to the substrate, which normally
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whi ch fl at formed bodi es made of sol dering netal, so-called "sol der
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forma soldering Iayer of the requi red di nensi ons. However, because of the
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chip 1sland wh1ch is to accept the chip. Furthermore, the substrate must be heated to above the melting

temperature of the solder and the deposited solder must be kept in liquid form from its application up to
depositing the semiconductor chip. It is also of disadvantage that the parts which come into contact with

the liquid solder have to be regularly cleaned for which purpose production has to be interrupted.

A method with which flat formed bodies made of soldering metal, so-called "solder preforms", are

prefabricated, the dimensions of which are adapted to the chips is known from US 4 577 398 and




The nethod in accordance with the invention for dispensing solder on a
substrate distinguishes itself in that a soldering wre and a form ng gas
heated to a predefined tenperature are supplied to a m Xing chogbrrood a
t wo- conponent nozzle so that, in the mXing chanber, solder is nelted off
and carried with the gas stream The sol?der bl own out of the two-conponent
nozzl e settles on the substrate. The twoconponent nozzle is noved or
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.ehannel _ 1 ntains a valve 12 to control the flowrate of the form ng gas
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to deposit solder, the soldering wire 7 is therefore fed forward at a

pr edet er m ned speed by nmeans of the drive 10. The form ng gas fl ow ng past
the soldering wire 7 in the m xing chanber 6 continually nelts off sol der
and deposits it onto the substrate 1. In order to stop the nelting of

sol der |n t he mX| ng chanber 6 the forvvard feed of the soI derlng wre7is
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24 SEP 2004 sol der portion is also given. The time i amounts typically to
several hundred mlliseconds, eg, 300 mlliseconds. Firstly, some process
rel evant paraneters are determned in a preparation step: 1. 2flEp@Egassary
wire length L of the soldering wire 7 is calculated fromthe amount M. of
sol der to be deposited and the cross-seétional area A of the soldering wire
7 as: L = MNA 2. The forward feed speed v of the soldering wire is
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at, an i Et} position After the first chip island 2 has been presented
fo)r applica |on of the solder, the solder is applied in accordance with the

foll owi ng process: 1. The sol dering wire 7 is fed forward by a _
pr edet el dimehsiting béthe eutldt of thetworqompbnentrezaloH derrongallyi snalld tha tiewwhib ateed in
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carries It
- onto the substrate 1, the gas stream flowing out of the two-component nozzle 4 must therefore be guided

back and forth in a writing movement over the intended area 16. The device therefore has a drive
mechanism 17 in order to move the two-component nozzle 4 either in two different directions parallel to
the surface of the substrate 1 or to swivel it on two predetermined axes parallel to the surface of the

substrate 1.

It must be possible to switch on the supply of solder for depositing a solder portion onto the substrate 1
and to interrupt it for the forward feeding of the substrate 1 to the next chip island 2. In order to deposit
solder, the soldering wire 7 is therefore fed forward at a predetermined speed by means of the drive 10.
} The forming gas flowing past the soldering wire 7 in the mixing chamber 6 continually melts off solder’
and deposits it onto the substrate 1. In order to stop the melting of solder in the mixing chamber 6, the
forward feed of the soldering wire 7 is stopped. Preferably, the soldering wire 7 is even pulled back by a
predetermined distance D by means of the drive 10. It is not necessary to interrupt the supply of forming

gas.

The drive 10 for the forward feed of the soldering wire 7 preferably comprises a stepper motor which
drives a drive wheel 18 and a pressure wheel 19 which presses the soldering wire 7 against the drive
wheel 18. The pressure wheel 19 has an encoder via which the forward feed as well as the backward

movement of the soldering wire 7 is controlled.

The amount of solder to be deposited onto the substrate 1 and the area 16 to be occupied by the solder are

process-determined, given quantities, As a rule, the time © which is available in order to deposit the




2. During the tine i, the soldering wire 7 is continuously fed forward at
the speed v. The gas stream fl ow ng out of the two-conponent nozzle 4 is
gui ded over the substrate 1 by neans of the drive nechani sm 1o ghepehy it

| eaves behind a continuous |ine of deposited solder on the substrate 1. The
line is, for exanple, wave-shaped. The ﬁwiting novenent of the

t wo- conponent nozzle 4 by neans of 24 SEP 2004 the drive nechanism 17 is
synchr ossldseportipn is alsh given. dihe timk T ameurtoypieally tb eserabifuntifed nellibaendsng, Wore 7 and
control iven line is witten within the available tinme. 3.
A tor o RerShab It Qo Shrb s |0 pdphlbd b it e BirmoBn Sk by e
predeterm ned di stance D. The application of the solder is now concl uded.
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exanpl e at RedMAtres per hour, and, in preparation step 4, the tenperature
T of the formng gas is adapted to the respective necessary deposit rate r.
In the Mo TV Ml ' e desi f the. .
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a two-conffonent nozzle 4 with which the guide pipe 9 and the outl et channel
5 run coaxi@lLky, for exanple, in vertical direction as shown. The gas
channel 11 runs coaxially to the guide pipe 9 and, at the end of the guide
pi pe 9, opens out into the outlet channel 5 on all sides at an inlet angle
cp def i hetheppeessapasigpositratstr of e sejder ixtadanhiedd fbin thyViménnt b wldext@rip depositdieM;

m.xi ng chaaer ik vaildd tas0f the outlet channel 5. It is defined by the
ypper area of the outlet channel 5 where the formng gas and the nelted

sol der mi x *oMeffher. The inlet angle cp fundanental 'y influences the
geonetrical shape of the end of the soldering wire 7. When the inlet angle

Cp anount sheldpdWirite F RATuRKOY Blfjt'h@&l,mpérgﬁfb TR tﬁ@ﬁoﬁ fad BSr$0 hgl%[x{gggss wire 7.is

spherical. Wien the inlet angle cp, as presented, anpbunts to t han
around 60~ {EeR): friempsiue e ana 3oy théa Pariige vy detarmiined odbivhdulfil the henditiongt h of
the cone 21vjs=dgpapgent on the angle cp. Wien the length of the cone 21
exceeds a certain anount, then it happens fromtinme to tinme that a part of
the co 21 tears ofé%uncontrollably. The cross-section of the gas channel
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greater the inlet speed. Exanple 2 Wth this exanple presented in Fig. 3,

t he gas'®cffannel 11 and the outlet channel 5 are coaxial. The guide pipe 9

for the soldering wire 7 runs horizontally so that the soldering wire 7

pr ot r uddsfetablyethalkiiyle pipé 0 istdosle@titd BtdetRamBElemPerathREThR Sy SBCiRMA br @k €a of
t he gas_channel 11 s snablebﬁ&pga t he cross-sectional area of the outlet

channel PB4 {PTPYRS 2p thy sitng Asrgsvierdaee plagerunder ontrolled cendifiniel 5, t he

cross-section of the two-conponent nozzle widens and that inmediately above
the | ocktthosarmbigretictien @eifaden, tiepalve 12 sagencd Bh@se Reth@ubd Bdw SHRATHR! formindV t h

this exanple, the mxing, chanber 6 is also part of the outlet channel 5.

54 SEP gzqgg%ieigi\slxgﬁﬁamﬁ% %ge gmpera‘&;re of the omﬁng as is regulated to the value Tp. The tip of the
soldering wire 7 is located at a predetermined location S within the guide pipe 9. The two-component
nozzle 4 is located at an initial position. After the first chip island 2 has been presented for application of

the solder, the solder is applied in accordance with the following process:

1. The soldering wire 7 is fed forward by a predetermined distance D. The tip of the soldering wire 7 is

now located in the mixing chamber 6 so that the forming gas flowing by melts solder and carries it
with it.

2. During the time =, the soldering wire 7 is continuously fed forward at the speed v. The gas stream
flowing out of the two-component nozzle 4 is guided over the substrate 1 by means of the drive
mechanism 17 whereby it leaves behind a continuous line of deposited solder on the substrate 1. The

line is, for example, wave-shaped. The writing movement of the two-component nozzle 4 by means of




1. A nethod for dispensing solder on a substrate, wherein a soldering wire
and a formng gas heated to a predeternm ned tenperature are supplied to a
m xi ng chamber of a two-conponent nozzle so that in the m xi bg sgipaydpRr
solder is nelted off and carried with a gas stream and wherein the

t wo- conponent nozzle is noved or swivel fed relative to the substrate,

wher eby the sol der bl own out of the twoconponent nozzle settles on the
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is fed to_the carrern d, wherein, in order to
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that an end of the soI dering wire |s | ocated within the guide pipe. The
met hod 3cé&edhaigme ohasleapiradithe vdidrap wvira 7dapudied PacR®y itife peseleffilinéddiftance D.
predeterm ned tenperature. 4. The nmethod according to cl al m 2, wherein the

gui de pipe, p?ﬁﬁ:a‘t\’gr?!)ﬁﬂe Eo?de?bs %nc(:fuc{n d nﬁld n%%o%%l{ mzztl:eoﬂhlagfpél tqﬁrgitti @1{&0: h a
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m Xi ng Btmtwb@ndthangﬂlckﬂﬁlqhnpeSﬂr@sentsdlppl ying a soldering wire to the mxing
chanber, a gas channel for supplying a forrri ng gas to the m xi ng chanber,
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| $°/@.B{ \(p_. W&ééﬂ wal @%’)@hf gas channel 11. With this example, the mixing chamber 6 is part of the
outlet channel 5. It is defined by the upper area of the outlet channel 5 where the forming gas and the
melted solder mix together. The inlet angle ¢ fundamentally influences the geometrical shape of the end
of the soldering wire 7. When the inlet angle ¢ amounts to more than around 60°, then the end of the
soldering wire 7 is spherical. When the inlet angle (p,‘as presented, amounts to less than around 60°, then
the end of the soldering wire 7 is conical. The length of the cone 21 is dependent on the angle ¢. When

‘* the length of the cone 21 exceeds a certain amount, then it happens from time to time that a part of the

cone 21 tears off uncontrollably. The cross-section of the gas channel 11 determines the speed of the
forming gas on flowing into the outlet channel 5. The smaller the cross-section at predetermined flow

rate @p, the greater the inlet speed.

Example 2

With this example presented in Fig. 3, the gas channel 11 and the outlet channel 5 are coaxial. The guide
pipe 9 for the soldering wire 7 runs horizontally so that the soldering wire 7 protrudes laterally into the
outlet channel 5. The cross-sectional area of the gas channel 11 is smaller than the cross-sectional area of
the outlet channel 5: With the transition from gas channel 11 to outlet channel 5, the cross-section of the
two-component nozzle widens and that immediately above the location where the guide pipe 9 leads into

the outlet channel 5. With this example, the mixing chamber 6 is also part of the outlet channel 5.
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pipe and wherein, in order to interrupt the depositing of solder, the soldering wire is pulled back so that an

end of the soldering wire is located within the guide pipe.
3. The method according to claim 1, wherein a guide pipe is cooled to a predetermined temperature.
4. The method according to claim 2, wherein the guide pipe is cooled to a predetermined temperature.

5.  An apparatus for dispensing solder on a substrate, comprising:

a two-component nozzle with a mixing chamber,

a guide pipe for supplying a soldering wire to the mixing chamber,

a gas channel for supplying a forming gas to the mixing chamber, the gas channel comprising a
valve for controlling the flow rate of the forming gas and a heater for heating the forming gas to a
predetermined temperature, and

a drive mechanism for moving or swiveling the two-component nozzle relative to the substrate.




