| MPROVEMENTS | N OR RELATING'TO VAPOUR PHASE SOLDERI NG Thi s |nven :Z~
relates to thée techni que known as vapour phase sol dering or "con ensa1|¥§

re-fIOW/soldefing In such a technique, at |east one conponent to be

sol der NS |nnersed in a vapour bath to nelt the solder and cause it to

fl ow, he conponent is then withdrawn fromthe vapour bath. ,In one . ~
particu wel | - known application of this technique, electronic conponents

i ncorporating sol dered itens such as pre-fodts are assenbl ed in desired
ositions with respect to a circuit board and the assenbly is then inmersed
ina bath of vapour, the |latent heat of condensation of which causes the
solder to nelt and flow, thus securing the conponent to the board.
Alternatively or additionally, the conponent to be soldered may be the
circuit board jtself. [ La_rl ica ‘ bing this

t echni que, whi<¥ o e RS AR AEQUR.(FIIAS St
Thus it is descrlbed in the Journal "Tin and its Uses" hb 130 (1981) pages
1-3 and also in Electronic Production. June 1980 pages 21-27. 2

This invention relates to the technique known as

vapour phase soldering or “condensation re-flow

soldering".

N

In such a technique., at least one component to be
soldered is immersed in a vapour bath to melt the solder
and cause it to £lqw. and the component is then
withdrawn from the vapour bath.. In one particular
well-known application of this technique, electronic
i2 components incorporating soldered items such as
pre-forms are assembled in desired positions with
respect to a circuit boarad and the assembly is then
immersed in a bath of vapour, the latent heat of
condensation of which causes the solder to melt and

flow, thus securing the component to the board.

(¥1]

Alternatively or additionally. the component to be

soldered may be the circuit board itself.

There are a number of publications describing this
technique, which was developed by the Western Electric
2  Company. Thus it is described in the .journal "Tin and |
%ts Uses" No. 130 (1981) pages 1-3 and also in

Electronic Production, June 1980 pages 21-27.



However, one of the problens connected with this technique is that of

selecting a suitable material for the production of the bath vapour. An
isdeal material® shoul d desirably have the follow ng properties: 5 a. a
suitable boiling range. i.e. sufficient to nelt the solder b. chewsally
inert in the vapour phase in the presence of netals, glass, cera nd
bﬁlYneric materials etc. 10 c. safe- to handle and not |iable oduce

toxic or corrosive substances during its evapogation/ condensation cycle in
the presence of netals, glass, ceramics, and polyneric materials. and

moi sture d. recover ablygJakexONdxas el RRe proBamb! a5HREECed - wDEn NEghs Vapour
density to forma heavy layer in the vessel g. excellent dielectric

properties h. notcdamiqud riasichaes o2f seleecdngr at saftdble matertilstdel ow
roomtenperature. The use of various fluids. in this context is described
in the two referemtes poxfdratddn @falthee bakibwsapourt he Ani bdeal tndtek Hisl do
not neet atl the above criteria.. The biggest outstanding problenms are the
25 formation ofshomlddeaisabdiys baveytogefepirwingnucerescties i c
roducts. e.g. hydrogen fl.uoride, during the . . .
P g y'a.gla suitable bOQIingg:anqe. i.e. sufficient to melt the
solder B | .
b. chemically inert in the vapour phase in the presence
of metals, glass, ceramics and polymeric'mate;ials
etc.’

19 c. safe to handle and not liable-io-p:oduce-toxic-or
corrosive substances during its evaporation/
condensation cycle in the presence of metals, glass,
ceramics, and polymeric materials, and moisture

d. recoverable by condensation -

non-flammable

: Y
(¥]]
®
.

£. of hign-vépOur density to form a heavy layer in the
vessel |
excellent dielectric properties

h. not leaving residues after evaporation

23 i. melts below room temperature.

The use of various fluids in this context is
desc:ibed in the two references referred to above.
However, the prior art fluids do not meet all the above
criteria. The biggest outstanding problems are the .

25 formation of (1) ﬁerfluc:oisobutylene_(pfib) and (11)

acidic products, e.g._hydrogen_fluoride. du:iﬂq the



course of the evaporation/condénsation cycle used in the vapour-sol dering

t echni que.

cited above, Perfluoroisobutylene is highly toxic (time-weighted 5.

These problens are referred to in the second of the-references

: L 4

reshold limt value for an 8-hour work-day = 0.01ppn). We have-

d/that a particularly effective and safe vapour-phase 'sol derirg” . &

nOM/fojh _

t echn\gue/can be devised if the essential heat-transfer vapour involved in ~
the 10 process is conmposed predom nantjy of

perfl uorot etradecahydrophenanthrene [err]. The present invention pr

met hod of

S@bEPs & NGE IEE Céva Fo FTEH I Ynden ot ivH $9cQ% S eldMR $ad

ovi des\a/
in a

vapour bath to nelt the solder, and thée conponent is then withdrawn from
t he vapour vapdyrvéeldernindctechmiqudiat h TheseoProdd@msr adeni nantly of '

perfl uor ot et radecahydr ophenant hrene [err].

conponent
sol der 20

. the conponef®ctin

whegereed rtesin the Becend iofy therglefierpnceisnicitedowbagec.
used may be a 60/40 tin/lead solder. It will be appreciat

carrylgg a_gggperevggégkﬁg?affomzmhe nel t ed gy t he heat

-a
[9])

29

agq imit value for am 8-hour work-day =

0.0lppm).

We have-now found.tnat-a_particularlY'gffective and
safe vapour-phase soldering technique can be devised if
the essential heat-transfer vapour involved in the .
process is composed predominantly of

perfluorotetradecahydrophenanthrene (C1qF2q) -

The present invention provides a'méthod of soldering
wherein'a component to be solde:ed.is immersed in a
vapdur bath to melt the solder, and the component is
then witnarawn from the vapour bath, wherein the vapour
bath is composed predominantly of
perfluorotetradecahydrophenanthrene (c14F24).'

Preferably there is used a component which carries a
solder naving a melting point below 200°C. . The solder

used may be a 60/40 tin/lead solder.

It will be appreciated that the componenﬁ to be -
soldered may be any component having applied thereto or

‘carrying a solder which may flow when melted by the heat

Preferably there is used a

The
ed t hat

L RRLELL O\ D ighL Ve Saxdifefit imerWed 9888 ed thereto or



4 of the vapour phase. As indicated previously, such a conponent may for
exanple be a*printed circuit board or one or nore soldered itens _such as
preforms-to bé applied to a circuit board. Such conponents (i . e\ circuit
board and preforns) would usually be treated. together by the ‘Q*Pndrof‘the

finvention i.e. in the same vapour bath. but it is nevertheles%‘%ﬁfsaged
kt’ha’t‘ t he conponents coul d be separately treated in the vapourNg3 and
- subsequently joined together. 10 The prgeparati on and physical
properties of the perfluorotetradecahydrophenanthrene are well "docunented
| the cheri cal | b eg g s pd P pHdle XMl A ddl dA¥eAprd 1ok, 2458REQ and
Tetrahedron 19 (12) 1893-19%01 (1963)). The boiling point of the materi al
and its other rel eyapéneiy npl tor GRcanplas i e intedaicizedias bbakliovs:
Mol ecul ar wei ght . 624 Density, kg/l (l1iquid).
2. 03 Vapour densioge ¢y/mdre soldered items suchlP4as3prefPrma0to be Boiling
point. C ' . ., 215 Pour_point(typical)[err]
Ca-20 El ectical raePkiedity 4 EoHiY board.  Supll compojeRtemii.e.
5 circuit board and preforms) would usually be treated.

together by the method of the invention i.e. in the same
vapour bath, but it is nevertheless envisaged that the
components could be separately treated in the vapour

bath and subsequently joined together.

19 The preparatioh and physical properties of the
perfluototetkadecahydrophenantntene are well documented
- in the chemical literature (see for example US patent
no. US-A-2459786 and Tetrahedron 19 (12) 1893-1901

(1963)). The boiling point of the material and its

(9]}

other relevant physical properties can be summarised as

follows: .
Molecular weight . 624
Density, kg/1 (liquid) 2.013
Vapour density, (g/l) 24.8 (sré)
23 Boiling point, °C _ 215
Pour point(typical), °C Ca-20
Electical resistivity (minimum) 1013 onm.cm

- Dielectric strength (minimum) : 13 KV/mm.

It has now been determined, experimentally, that in

25 a series of evaporation/condensation cycles in the



Dielectric strength (mninum - 13 KVVmm It has now been .
determ ned, experinentally, that in 25 a series of )

evapor ajj on/ condensation cycles in the 5 presence of solder alloeys and
pol yme terials. the production of perfluoroisobutylene- fromthe |
per fl udr t radecahydr ophenant hrene i s non-detectable using gas | -
chr onmat phy (limt 1 pact in [err] by 5 wei ght) with an

el ectron=captur detector linked to a reass spectroneter, conpared with the
greater than 0.l ppmof pfib found with a known vapour-phase sol dering fl ukg/

(a perfluosj&désce LEF 4T der H NOYOWHT Polymerieowatazibllsorthert (R T. M)
FC70) using the sane separation/detection techniques (see Turbini and Zado.
El ectroni cpfsddercidmnot Jpere 1t i gubptylahe tfaod7 theThe -

perfl uorotetradecahydrophenanthrene is suitable for use with solders

nel ti ng bepernt DooEeteyradecahdrdphafianthrone ds nogrderecsAdiy be used in
the method according to the invention are given beloguoS%lder Conposi tion
(Wt % NeS i B9 93| SRIRARRIZARDY |(ligye L @act 3 10774 b¥cy 62 35.7 2.0
0.3

18. $ . 1ggweight) with an éfgéé¥%n-c5g{urevdetectp: linked to a
mass spectrometer, compared with the greater than O.lppm
of pfib found with a known.vapour-pnase-soldering fluid
(a perfluorinated tertiary amine commercially known as
Fluorinert (R.T.M.) FC70) using the same

19 separation/detection techniques (see Turbini and Zado,

Electronic Production, June=l980. pages 21 to 27).

The perfluofotetradecanydrqpnenantnrene is suitable
for use with solders melting below 200°C.. Typical
solder compositibns.which_may be used in the method

'3 - according to tne-inven:ion are given below: .
Solder Comgosition.(wtt) Melting Poigt/:ahge (°¢)
s Pb Sb Ag cd

62 3§.7 2.0 0.3 S 179
. 60 40 - | ... 183 - 188
20 51.2 30.6 18.2 145

The invention will now be further illustrated by
reference to the following_non-;imiting Examples in

which:



20 51.2 30.6 18.2 145 The invention wll
now be furthér illustrated by reference to the followng non-limting
Exanpl es- i n whi ch: Exanpl e 1 describes the-use of

per fl uorot et radecahydrophenant hrene when used as a vapour phasg
fluid in five instances (a) to (e) in the nmethod according tgp
nvent i on: Exanpl e 2 -describes the anal ytical procedure used
the pfib content of fluid vapour, for the fluiéd to be used é
agcording to this invention (designated Flutec (R T.M) PP1T—n the
Exanpl es) in conpari sExanpléd b qescribed theiuseldf (Fluorinert FC 70).
Exanple 3 illustrates the relative thermal stability of the fluid to be
used in the nethoﬂeatkmntﬂ%gfRiﬂQQﬂhﬂdﬂRaﬂﬁﬂiﬂﬁﬁ§mﬂar@&eﬂiPﬁeé apraor art

fluid (Fluorinert FC7 15 EXANPLE 1 tec PPl

(perfl uor ot et r ade E%P@Q& :ﬁié} %&éfﬂaﬂré&Stﬁﬁﬁgé f9dr 8

. Technol ogy Conpan "Phas 4" ha solderl g The liquid was
heated to boili ngkl%hd"é ?)o"tﬁﬁf)qa#eardoiﬁegﬁ i &t‘&q&'mn' -

Ut

- Example 2 describes.;ne an&lytibal procédure used to
determine the bfib content of fluid vapour, gor the
£luid to be used in theametnod.aécdrdinq to this
1nvention (designated Flutec (R T M.) PP1ll in the '

Examples) in comparison wlth a prior art fluid

-
[0

(Fluorinert FC 70).

Example 3 illustrates the relative thermal stability
of the fluid to be used in the method according to the
invention compared with a prior art fluid (Fluorinert

FC70).

-
(V] ]

EXAMPLE 1

Flutec PPll (perfluorotetradecahydrophenanthrene)
(10kg) was poured into a Hybrid'Technolbqy Company
"Phase 4" vapour phase soldering tank. The liquid was
heated to boiling and a vapour layer was established
23 (after about.zq mins. at 3.5 Kw power input).
Trichlorotrifluorcethane (about 10&1 ) was then poured

into the tank to form a secondary vapour zone, above the

Flutec PPll vapour.



20 (after about 20 mins. at 3.5 Kw power input). Trichlorotrifluoroethane
(about” 10m ) was then poured into the tank to forma secondary vapour

zone, above the Fl utec PP11 vapour. 7 At this stage the heater control *
was set op_ ‘'low . The following tests were then conducted: 1 (a) 74. :
connect re inserted in a tin-lead through-plated board and 60/ 40 Sn/Pb\,
sol der-r prefornms were fitted. 26 of the connectors were gold

pl ated a e remai nder were tin-|lead plated. The assenbly was | owered

into the tec PPL1 vapour for a total dwell tine of 20 seconds, followe

by a 1 mnute gueldpiigh stJa?eSQWWaxe\taeaut:éQneas sdbeoassgabt y was 10
renmoved for inspection an joints were found to be satlsfactorlly

sol der ed byrnd a1 dwisietests wetle thehheoaldaceetiest was repeated using 28
gol d-pl at ed connectors and 56 tin-lead plated connectors. Al joints were
found to bel s@) sf actdorddnnextiots: aece{ dpsertydoinchi fisateadrs' . each

. having ei ghteen sol der- paste (tin-|lead. 60/40) coated connectors wer e

pl aced on ck#ﬂQRQRnRiQRfQ|H9ﬂ&9aén@6@P4GP 8B84PadspAdeE5R1AT

5 preforms were fitted. 26 of the connectors were go}d
"plated and the.:emaihder were tin;lead-ﬁlated. The
assembly was lowered into the Flutec PPll vapour for a
total dwell time of 20 seconds, followed by a 1 minute
dwell in the secohdary vapour zone. The assembly was

13 removed for inspection and all joints were found to be

satisfactoril? soldered by visual inspection.

(b)  The above test was repeated using 28

gold-plated connectors and 'S6 tin-lead plated °

connectors. All joints were found to be satisfactorily
12 soldered.
(¢) Two 'chip carriers', each having eighteen
. solder paste (tin-lead, 60/40) coated connectors, were

" placed on corresponding tin-lead (60/40) coated pads on
a ceramic substrate. The assembly was lowered into the
20 | Flutec PPll vapour zone for 20 secbnds.'followed by a
- one minute dwell in the secondary vapour zone. All

joints were found to be satisfactorily soldered.

(d) The above test was repeated, except that a

chip carrier was placed on each side of a horizontally



v

a ceram c substrate. The assenbly was lowered into the 20 -Flutec PP11

vapour zone for 20 seconds, followed by a one mnute dwell in the secondary
Vapour zone. Al joints were found to be satisfactorily sol dered. (d)

The above test was repeated. except that a chip carrier was placed each
side.of a horizontally 8 orientated ceram c substrate, the |lo ~Chi p
being fixed in place by surface tension. Al joints were found
"satisfactorily soldered by visual inspection. @ge) A tin-|ead

(6QL40) coated printed 5 circuit. board. 15 cm x 10 cm was cleaned wth
hydrochl oric aci d, ofidsested. tderdinfild g vidiedr, AN dolee whip BLEREDEDked

paper. The circuit board was then |owered for 30 seconds into the Flutec
PPl | vapour zone, imlpbwesl Hy surdadd tensdonl. | Rlautjeinest kereccoufldr yo 10
vapour zone. Satisfactory reflow of the tin-lead occurred. i.e. the

sol der flowed overbe atisfAantonidar ¢oldeserd By2 visualaposgecbhonank was
filled wth vapour phase soldering fluid to a depth of about one inch
(2.5cnm) 15 above the level of imersion heaters. A copper cooling coil

' it .th in 7. _
was fixed so that it &?F abgy%fhjyggdls% %%:((639QL) coated printed

5 ecircuit board;_ls cm x 10 cm, was cleaned with
-nydrochlo:ic acid, rinsed with distilled.water and dried
with absorbent paper. The circuit board was thép
lowered for 30 seconds into the Flutec PPll vapour zone,

followed by a dwell time of 1 minute in the seéondary

—
[}

vapour zone.  Satisfactory reflow of the tin-lead

occurred, i.e. the solder flowed over the circuit board.
EXAMPLE 2

An evapo;ation tank was filled with vapour phase

'soldering fluid to a depth of about one inch (2.Scm)

-
(1]

above the. level of immersion heaters. A copper cooling
‘coil was fixed so that it was about three inches (7.6cm)
above the iiquid level.and wéte: flow was turned on.

The heaters were switched on full to start with and then
back to about half power once the boiling had.commenced

20 and a vapour layer had been established at cooling coil

level.

The system was sampled at a lével thfee inchés



above the liquid level and water flow was turned on. The heaters were

-switched on full to start with and then back to about half power ‘once the

boi | i ng had comenced 20 and a vapour |ayer had been established at cooling *

coil
abovfd
hour ¢

perfo;'

0 usi.ng a gas 5
a gas sanpl e val ve equi pped with a 5 cc sanpling | oop.

Al ysis of the sanples for pfib (perfluoroi sobutyl ene) was

(366x0. 3cn§7 .Gamjo\aboved @hidovapourClaye.. 130 haif houniy imsermalis

Anal ytical procedures included an initial colum tenperature hold at

60[ err] foroveF a pEFigdr@fefouroRPYEd by tenperature- progranming at the
rate of 20[err]/mn up to a maxi mum of 140[err].
was maintained until all high boilers had eluted fromthe colum and the
det ect or

had cl ff g re hQurs) ... The detector tenperature was
mai ntain §%§§%§%5f§r%%s SLEE?P%eggrt 818|C columm was linked to a

15 .

MasSs SpeCtrQﬁyfﬁﬂﬁoroi %%%ﬁ&?%ﬁ%@sggstBSriggﬁkﬁiﬁgiﬁngrgas

perfluorois

2

N
(W]

(1)

utyl'ene,
chromatograph with electron captﬁre”detector and a gas

sample valve eqﬁipped with a S cc sampling loop. A l2
ft x 1/8 inch (366x0.3cm) Carbowax 400/Porasil C,
160-120 mesh column was used. -Analftical procedures
inciuded_an initill column témpefatu:é hold at 60°C for
10 ﬁinuzes. followed.by.temperature-étoqramminq at the

rate of 20°/min up to a maximum of 140°C. The maximum

- temperature was maintained until all high boilers had

eluted from the column and the detector had cleaned off
(14 to 2hours). The detector temperature was
maintained at 325°C.  Further, the glc column was
linked to a mass spectrograph. - This increased the
sensitivity :or pétfluoroisobutylene. down to a -

detection limit of 0.000lL ppm by weight pfib.

Using boiling Flutec PPll in the test tank described

above, no perfluoroisobutylene could be detected.

L.J. Turbini and F M Zado (Electronic Production, .
June 1980, pages 21 to 27), using a similar system
filled with the perfluorinated tertiary amine Fluorinert

FC70, found significant levels of pfib in the Vapour (eg

e vapour |ayer, at half hourly intervals over a period of four

._,._The system was sanpled at a |level three inches (7.6cm . .

chromat ograp®-with el ectron capture detector™ and
A 12 ft x 1/8 insb/

The maxi mum t enper at ure

\



detection limt of 0.0001 ppm by wei ght pfib. Using. oiling Flutec PP11 in
the test, tank described 20 above, no perfl uoroi-sobutyl ene could be
detected. -.L.J. Turbini and F M Zado (&l ectronic Production, June 1980.
pages 21 to 27), using a simlar systemfilled with the perfluor'gated

“Tertiary anine Fluorinert FC70, .found significant |evels of pfj ‘j’“ t he
“Vapour (eg 10 0.14 ppmpfib in one exanple and greater thaf d’ gm pfib
"in a second). EXAMPLE 3 Flutec PPl1 (perfluou@tetradecahydrcdr t hr ene)

was, conpared with Fluorinert FC70 by the.

separate liquids §20§ Him
I n the presence of copper

foll owi ng nethod: TR mo

?ﬂﬁ&*)inﬁ hadinRd ¢1R8R" grdhlté® tRadl &sspapseist us
|

Ings (1 gm).. Sanpl es were taken at

‘8h., and 16 h intsval seeswd xonpared for reactive fluoride (expressed as
F') and acidity (HF) content. The results are given bel ow. FC70

PP11 Refl ux F' Acidity. F-. Acidity. Time
[err]/m . [err]./m . [err]equiv./m.

[err]_eqéjiv./m.3

‘Flutec PP11 (petfluo:otetradecahyd:opnenantnrene)

(W)

was compared with Fluorinett FC70 by the following
method: .
The two separate liquids (zoo.mimleacn)_were heated
under reg;uxrin qlass~appa£atus in the- presence of
copper filings (1 gm.). Samples were taken at 2 h.,
%3 ° 8h., and 16 h intervals and compared for reactive
fluoride (expressed as F') and acidity (HF) conteat.

The results are given below:

FC70 PPLl1l

Reflux F', ‘Acidicy, F', Acidity,
i3 Time Ag./ml. | uequiv./ml. /ug;/ml. /uequiv./ml.

start 2 N.D. 1l N.D

2 hrs. 39 - 1 -

8 hrs. 95 - 1 -

16 hrs. _63 0.54 1l N.D

[]

25 In order to simulate the practical situation more

closely, Flutec'?Pli and Fluorinert FC70 were compared

in a laboratory vapour phase soldering tank. In this



-

Start _ 2 N. D. 1

N.D. 2. hrs. 39
- 1 8 hrs. 95 16 hrs. 68 0.54 - . 1
N. D. 20. / In order to simulate the practical situation more closely, ¢
Flutec HRIpand Fluorinert FC70 were conpared in a laboratory vapour phase -
sol deri \hK. In this unit the liquid was in direct contact with N
met al hed el enents and the vapour was condensed by neans of. :
wat er - cool™ed copper coils. Each liquid S separately heated under reflux --
for 4 hours followed by neasurenent of acidity and reactive fluoride W
concentration The [ t \ e r el WLl QUi ef ore
After %ﬁf‘f’)r%n lﬁig"} %{ﬁ ﬁ&%if&é) Ja&evxfa% gi'cn IQ%#‘;I u%eauﬂ | ux
FC70 gPP11
N D. elem&kf%)and the vapoﬂk(Eks °°ndﬁé%°d.9ﬂwﬁfa gfgctable

Concl usi on: wE{g§e§°5¥ﬂé.¢é@§@gﬂuéip§ntly nor e stable t han Fl uorinert FC70
when used for vapour phase solderlng

'Eacn'liquid was separately heated under reflux for 4

[¥)]

hours followed by measurement of acidity and reactive

fluoride concentration. The results are given below.

.Acidicy.)uequiv./ml. ?f/Lg./ml.
Liquid Before After 'Beforé-' After
Reflux Reflux | Reflux Reflux
12 FC70 N.D. 0.04 2 30
PPL1 N.D. N.D. 1 1

N.D. = Not detectable.
- Conclusion:

Flutec PPll is significantly more stable than Fluorinert

-
(V)]

FC70 when used for vapdur phase soldering.



12- CLAIMS: 1. A method of sol dering wherein a conponent to. be soldered is
I mersed .in a vapour bath to nelt the solder, and the conponent is then

wt t hdrawn fran”the vapour bath, wherein the vapour bath is 5 osed
predom nant |y -of perfluorotetradecahydrophenanthrene [err]. 2. d as
CTrainmed 'in claim1, wherein there is used a conponent which c

| der having a nelting point bel ow 200[ err}ip 10 3. A nmetho cl ai med

in claim2, wherein the solder used is. a 60/40 tin/lead solder. 4. A

me{_ hod according goagdsai m 1, substantially as hereinbefore described wth
reference to the procedure described in any of tests (a) to (e) of Exanple
1. 15 5. A soldered assenbly produced by the nethod as clained in-any
of claims | to 4.1. A method of soldering wherein a component to be soldsred is

immersed in a vapour bath to melt the solder, and the component
is then withdrawn from the vapour bath, whersin the vapour bath is
5 . composed predominantly of perfluocrotetradscahydrophenanthrene

(C14F ).

24
2. A method as claimed in claim 1, wherein there is used a
component whiéh carries a solder having a melting point below
200°C.

10 3. A method as claimed in claim 2, wherein the solder used is.
a 60/40 tin/lead solder.. .
4. A method according to claim 1; substantially as hereinbefore
described with reFereﬁce td the procedure described in any of
tests (a) to (e} of Example 1.

15 S. A soldered assenﬁly produced by the method as claimed in any

of claims 1_to 4,

-

N O



