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Printed-circuit board and method for the precise assembly
and soldering of electronic components on the surface of
the printed-circuit board

The invention relates to a printed-circuit board and
a method for the precise assembly of electronic compo-
nents on the surface of the printed-circuit board, said
electronic components being electrically and conductively
attached to the printed-circuit board by means of a re-
flow soldering technique. In particular, the printed-cir-
cuit board configured according to the invention is in-
tended for use in voltage surge protection assemblies,
said electronic components being voltage surge arresters,
PTC's, varistors and diodes.

It is known to mount the voltage surge arresters by
a reflow soldering technique on the printed-circuit board
and to contact the other electronic components, such as
PTC's, varistors and diodes as chip components by means
of a conventional clamping technique. Therein problems
exist with the precise positioning of the voltage surge
arrester, when the latter is not held in the desired po-
sition during the soldering process, and therefore con-
tact problems or difficulties during further processing
or assembly of the printed-circuit board may occur.

By . the various techniques of assembling different
components on the printed-circuit board, several steps
are required for contacting. Further, additional contact
lugs are required for the assembly of the printed-circuit
board with the other components (PTC's and varistors),
thus increasing. the material and manufacture costs.

In reflow soldering techniques it is common to apply
solder wmaterial on the printed-circuit boards at posi-
tions intended for receiving an electronic component.
Thereafter, the respective component is mounted on- the
solder material still being in a pasty condition, and
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2 an intense connection of the electronic component .to the
printed-circuit board, that is immediately after placing
the electronic components, the respective electronic com-
ponent may slip and come out of the desired position.
Since the reflow soldering technique is usually performed
in continuous-heating furnaces, such as they are for ex-
ample known from DE 40 16 366 C2, provisions have to be
take during transportation of the printed-circuit board
assembled before, such provisions preventing the electro-
nic component from slipping away £from the desired posi-
tion by movements or vibrations.

In order to prevent such slipping away, there is
known for example from EP 0 540 497 A2 the utilisation of
a matrix which can however only determine the surface
shape of the solder applied to the solder positions.
Fixation of the component at least to a certain degree is
not possible by this method. Positioning is to be facili-
tated by that the generated solder positions have a plane
surface. -

The utilisation of an adhesive to fix the components
to an printed-circuit board is disclosed in DE 41 26 913
Al. Therein the connection of the respective component to
the printed-circuit board is established by an adhesive.
Thereafter the actual soldering process is performed, and
the. complete connection is finally accomplished. In addi-
tion to the required adhesive the 'supply of which neces-
sitates higher expenditures for the printed-circuit board
assembly, high requirements have to be met by the used
adhesive. Since the latter is exposed to high tempera-
tures during soldering, it may come to damages due to the
solvent possibly contained in the adhesive.

It is therefore the object of the present invention
to provide a printed-circuit board and a method for the
assembly of such a printed-circuit board wherein in a
simple mannexr the electronic components to be applied to
the surface of the printed-circuit board can precisely be
positioned and thereafter be soldered in this position.



then the conpletely assenbled printed-circuit board is heated, until the

solder material nelts, and after cool- ing down, the electronic conponent
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grooves or slotted contours are provided into which the
electronic components to be mounted can be £fitted. The
contours of the grooves or slots are configured such that
they can hold the respective electronic components to be
rmounted in the desired position on the printed-circuit
board by their selected shapes.

Further, during automated assembly there are pro-
blems when base plates or printed-circuit boards already
assembled are to be connected to a housing. When using
connection technologies such as gluing, there are high
expenditures dus to high installation costs caused by the
required glue supply and a normally also required suction
device for solvent vapours and also due to the control
and monitoring of the joining process, since it is to be
avoided that a certain portion of the glue will come to
the bottom side of the printed-circuit board or even into
the automatic machine or installation.

Connections that seem to be possible by latch lugs
or other elements configured in a similar manner have the
disadvantage that, on one hand, correspondingly config-
ured elements require complicated shapes for the manu- .
facture thereof, and that, on the other hand, they are
subject to interferences due to the small sizes made
nacessary by the limited space available, since they will
easily break under the rough manufacturing conditions and
will thus not be operable anymore. Since printed-circuit
boards of relatively small thickness are used, it is dif-
ficult or even impossible to configure the latch elements
such that a projection over the bottom side of the print-
ed-cixrcuit board can be avoided.

A protection circuit for telecommunication installa-
tions for protecting a user from overvoltage and overcur-
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solder position will melt away, and the slider is moved
by the force of the spring and the voltage surge arrester
is shorted. A thus configured thermal protection device
needs quite a number of individual parts, resulting in
high expenditures for production and assembly. Further,
the necessary space requirement is relatively high. 1In
particular the use of springs is critical with regard to
an automatic assembly, since therefor special require-
ments exist.

In the solution disclosed in DE 40 26 004 C2 addi-
tional elements are required for the establishment of a
connection to earth potential.

Further, from DE 33 23 687 C2 is known a voltage
surge arrester magazine for terminal blocks of the tele-
communication technique, wherein for the thermal pro-
tection an S-shaped bracket spring can be inserted from
above for each spark gap of a two-way arrester, said
bracket spring having a solder element at its one leg and
a latch device at its other leg. This thermal protection,
too, is expensive to manufacture and subject to in-
terferences due to the additional bracket spring.

By the printed-circuit board according to the inven-
tion it is thus possible to mount all components commonly
in one step and to finally complete the printed-circuit
board already assembled by means of a reflow soldering
technigue, and to establish the fixation of the electro-
nic components and the required electrical connection and
to provide it in a simple manner with a housing.

By the sections provided on the surface of the
printed-circuit board wherein the electronic components
are mounted, it is possible, by the recessed configura-
tion, to reduce the overall height or to prevent, with
thicker printed-circuit boards, an increase of the re-
quired height. The utilisation of printed-circuit boards
having a higher overall height is also favourable due to



features of claim 20. Advantageous enbodi nents and im provenents of the

I nvention are defined by the features of the sub-clai ns. There are

provi ded sections in the surface of a printed-circuit board according to

the invention that are configured in such a manner that they define

recesses ad- apted at least partially if their contours to the planar
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Instead of the printed-circuit board, a simpler base
plate can be used that can be assembled or also covered
with a housing.

There are provided terminals on the surface of the
printed-circuit board that can be connected to the elec-
trodes of the voltage surge arrester and to the complete
layout of the printed-circuit board.

As electronic components (PTC's, varistors) can be
used low-cost components in chip form that have at least
one solderable surface, contacting of the respective com-
ponents on the printed-circuit board being performed by =a
slotted contour preferably used for such elements. Posi-
tioning of the components during assembly preferably is
to be made vertically to the printed-circuit board, the
actual solder connection being established over the front
faces of the respective components up to the connection
surfaces (pads) -disposed adjacent to the slotted contour
or the groove.

The sections on the printed-circuit board configured
to receive the respective components are dimensioned such
that the depth of the printed-circuit board can nearly
completely be used, and thus a relatively large soldering
surface is achieved.

For increasing the wetting capability of the compo-
nents, the slotted contours or grooves can be at least
partially be metallisad at their borders. The metallised
portion of the sections configured to receive the compo-
nents are preferably provided at the longitudinal sur-



or other elenents configured in a simlar manner have the di sadvant age
that, on one hand, correspondingly config- ured elenents require
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and components, no re-work is necessary.

The printed-circuit board according to the invention
and the method according to the invention furthermore
have the advantage over the solutions described above
that the number of required individual parts is xeduced
and in particular no additional contact surfaces are re-
quired.

A foil to be applied to the bottom side of the
printed-circuit board covers the printed-circuit board in
this direction, and if a suitable foil material is sel-
ected, a voltage-resistant embodiment (contact protec-
tion) of the complete assembly is possible on this side.
Further, by means of a dispense process, an isolator can
be applied to the bottom side of the printed-circuit
board also allowing a voltage-resistant embodiment. When
using a printed-circuit board according to the invention
with the sequences also suggested, manufacture can be op-
timised with regard to costs, since the expenditures can
be reduced in particular by the option of automating the
process. Another advantage is that the failure rate can
be reduced, since the positioning accuracy can be im-
proved by simple measures and faults can therefore be
avoided.

The printed-circuit board according to the invention
can be covered with a housing and provided with electro-
nic components as a voltage surge protection module. Sev-
eral, however at least two dome-type extensions of an at
least partly deformable material are arranged at the
housing. Said extensions extend at the housing towards
the base plate to be connected and engage into cutouts
provided therein. The size of the dome-type is such that
they can be guided without any problems during assembly
into the cutouts and are deformed by exposure to energy
and/or force such that a positive-linkage and/or fric-



arrester, and to the sheet-netal part is connected a sol- der position with
a Slider against which a spring acts. When the voltage surge arrester heats
up in an inad- mssible way, and thus also the sheet-netal part, the sol der
position will nelt away, and the slider 'zs noved by.the force of the spring '
and the voltage surge arrester is shorted. A thus configured thernal
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Manufacture can advantageously be performed in two
steps by an automatic machine, in the first step the
housing being placed on or in the base plate, resp., and
held there, and in the second step the deformation of the
extensions being activated. This can be &achieved in an
advantageous manner by pressure with heated pins against
the front faces of the dome-type extensions. Heating
causes a softening of the extensions material, and by the
pressure of the pins the dssired shape can be produced,
thus being secured that bass plate and housing are con-
nected to each other free from play.

Heating of the pins can for example be achieved by
resistance heating. There is also the possibility, how-
ever, to use other forms of energy, such as electromagne-
tic radiation, in order to make possible a temperature
increase and thus softening of the extensions material, a
suitable plastic material, preferably a thermoplastic ma-
terial.. '

With corresponding configuration, an overvoltage
protection plug 'combining the two functions "earthing
contact" and "fail-safe contact" in one part can be made
by punching and subsequent bending. This configuration
has the advantage that thes expsnses for assembly are con-
siderably reduced and linear joining movements only are
to be performed for the insertion into the housing, those
movements being particularly favourable for automatic as-
sembly machines.

Another advantage is that the number of transition
positions loaded by surge currents can be removed.

The second contact bracket has in the assembled con-
dition a permanent biasing force against the external



in one step and to finally conplete the printed-circuit board al ready
assenbl ed by neans of a reflow soldering technique, and to establish the
fixation of the electro- nic conponents and the required el ectrical
connection and to provide it in a sinple manner with a housing. By the.
sections provided on the surface of the grinted-circuit board wherein the
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cutout provided in the contact bracket. In this latter
solution, the,contact element is first positioned without
the thermal element in the housing of the protection
plug. After connecting the housing to the printed-circuit
board of the protection plug, the thermal element is then
latched in the second contact bracket, and the fail-safe

contact is completely biased and made operable.

The thermal element can be a moulded part made from
a material, such as metal that melts when heated up and
releases the movement of the second contact bracket to-
wards the external electrodes of the voltage surge ar-
rester, so that a conductive connection between the tele-
communication wires and the earthing bar exists. The melt
temperature of the material is selected such that damages
to the installation or even fire risks can be excluded.

The thermal element can also be made of a material
that will only become soft when correspondingly heated
up, and will yield under the biasing force of the second
contact bracket such that the latter will come into con-
tact with the external electrodes and can establish the
conductive connection to said electrodes.

Further possibilities are the utilisation of bi-met-
als or known memoryl alloys that are capable when heated
up to release the second contact bracket for the con-
nection to the external electrodes of the voltags surge
arrester.

Moreover, the thermal element can be composed of an
insulating paint or an insulating foil disposed between
the external electrodes of the voltage surge arrester and
the second contact bracket resiliently resting there-
against and insulating them from each other. The paint or
the foil will melt when heated up, thus the conductive
connection being established.



|f the assenbled printed-circuit board is used as a pro- tection plug and
Inserted into a disconnect block, at |least the two insulation displacenent
contacts of the first line are covered by the protection plug. Due to the
smal | height of the protection plug it ¢ s secured that the second |ine of
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Fig. 2 a printed-circuit board provided with compo-
nents according to Fig. 1,

Fig. 3 a printed-circuit board with a housing mount-
ed already, prior to the final connection,

Fig. 4 &a diagrammatical representation of a dome-
type extension at the housing,

Fig. 5 several embodiments for cutouts to be used in
the prlnted circuit board,

Fig. 6 an exann"e of & contact element for voltage
surge protection plug,

Fig. 7 the contact element of Fig. 6 mounted on a
voltage surge arrester,

Fig. 8 a protection plug for use in telecommunica-
tion installations under application of the contact
element of Fig. 6, and

Fig. 9 a second example of a contact element.

Fig. 1 shows a printed-circuit board 1 configured
according to  the invention, said printed-circuit board
having various sections 2, 3 machined in the material of
printed-circuit board 1. A transverse groove 2 1is pro-
vided on surface 12 of printed-circuit board 1, said
transverse groove being intended for receiving a not
shown voltage surge arrester. Printed-circuit board 1
has, different from printed-circuit boards of 0.8 mm
thickness used up to now, a thickness of 1.2 mm, such
that a groove 2 can be provided in printed-circuit board
1 with sufficient depth. The width of groove 2 should be
so selected under consideration of its depth and the out-
side dimensions that the mounted voltage surge arrester



The sections on the printed-circuit board configured to receive the
respective conponents are di nensioned such that the depth of the
printed-circuit board can nearly conpletely be used, and thus a relatively .
| arge sol dering surface is achieved. For increasing the wetting
capability of the conpo- nents, the sloffed contours or grooves can be at
~least partially he netallised at their borders. The netallised portion of
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The machined sections (groove 2, slotted contours 3)
can be provided during the manufacture of the printed-
circuit board for example by milling or punching.

The slotted contours are preferably metallised at
the inner faces 9 only, said faces being provided with
termination surfaces 7, wherein copper can for example be
deposited galvanically.

After solder paste has been applied by suitable
methods at the respective positions in the area of the
provided structures, assembly with the various electronic
components can be performed in an automated manner and
one process step.

Printed-circuit board 1 shown in Fig. 2 is provided
with a voltage surge arrester 4 mounted in groove 2 and
two varistors S5 and two PIC's 6 mounted in slotted con-
tours 3. It can be ssen that used components 4, 5 and 6
are selected with regard to their dimensions to match the
sections configured as groove 2 or slotted contours 3,
such that the shape only of sections 2 and 3 prevents a
slipping-away and electronic components 4, 5 and 6 are.
precisely held in the desired position. If at least some
of the surfaces surrounding sections 2 and 3  are in-
clined, this will have a positive effect during assembly
of printed-circuit board 1, since insertion of components
4, 5 and 6 is facilitated.

Printed-circuit board 1 assembled according to Fig.
2 can now be forwardsd to a reflow soldering process, in
order to establish a permanent connection of components
4, 5 and 6 to printed-circuit board 1, and during the
novements occurring therewith of printed-circuit board 1,
a displacement of components 4, 5 and 6 is avoided.

Grooves 2 and slotted contours 3 provided in print-
ed-circuit board 1 additionally increase the strength of
the connection established by the soldering process,
since by the adaptation of the respective contours under



ﬁﬁﬁﬁeﬁﬁé‘?efore in spite of a safe provision of the required

sol ddhis

connec b rinted-circuit board and conponents, no re-work is
necess printed-circuit board according to the invention and
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past printed-circuit board 1 and its bottom side 18. In
some cases it is however not necessary to dimension ex-
tensions 14 so large, but they can also be smaller.

'In a preferred embodiment extensions 14 provided at
housing 13 are cylindrical or polygonal, as shown in Fig.
4, and have at their front face a depression or notch 19
suitable to hold a not shown pin during the hot-pressing
procedure, that is during heating and simultaneous pres-
sure, on extension 14 and bring the extension material
during the flow process occurring by the pressure and
temperature increase to the desired shape and prevent a
slipping-away.

From Fig. 5 can be taken possible shapes for the
cutouts to be provided in the printed-circuit board 1. In
Fig. 5, in the leftmost reprssentation, can be seen a
blind hole 15, in the two representations of cutouts in
the centre of Fig. 5 depressions 16 with widths decreas-
ing towards top side 20 of printed-circuit board 1, and
in the rightmost representation a borehole or a polygonal
break-through portion 17.

The cutouts configured as blind holes 15 or depres-
sions 16 have the advantage over the third possibility-
that the finally accomplished connection has a higher po-
sitive-linkage fraction, and is therefore safer.

If however cutouts are configured as boreholes or
break-through portions 17 having a rectangular cross-
section, the accomplished connection forces are lower,
but a disconnection later possibly required can be
.achieved in this variant considerably simpler and without
destruction.

The contact element 21 shown in Fig. 6 comprises a
resilient first contact bracket 22 that is angled towards



ni ¢ conponents as a vol tage surge protection nodule. Sev- eral, however at

| east two done-type extensions of an at |east partly deformable materi al
are arranged at the housing. Said extensions extend at the housing towards
the base plate to be connected and engage into cutouts provided therein.

- The size of the done-type is such that t{ey can be gui ded without any

probl enms during assenbly into the cutouts and are deforned by exposure to
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protection PLESE: ofbndn? YIMeohprrses & TeceiNing portioa" in the form
of two bent-off resilient lugs 27, into said receiving
portion being inserted a contact lug 28 connected to the
earthing bar. Thus, in case of an overvoltage, an earth
connection 1is established £from the telecommunication
wires a or b, resp., over external electrodes 25 or 26,
resp., Vvoltage surge arrester 4, central electrode 23,
contact bracket 22 and lugs 27 of contact element 21 and
contact lug 28 to the earthing bar.

One-piece contact element 21 comprises further a
second resilient contact bracket 29 being transformed at
its free end into a transverse web 30. The two ends of
transverse web 30 are opposite to external electrodes 25
or 26, resp., of voltage surge arrester 4. Between the
ends of transverse web 30 is attached a solder element 31
on the side of contact bracket 29 directed towards volt-
age surge arrester 4, said solder element resting under
the spring force of contact bracket 29 against the insu-
lating outer surface or central electrode 23 of voltage
surge arrester 4 and thereby holds the ends of transverse
web 30 spaced to external electrodes 25 or 26, resp. When
voltage surge arrester 4 is excessively heated up, for
example when an increased voltage exists for a longer
time between the telecommunication wires a, b, but
without leading to a response of voltage surge arrester
4, solder element 31 will melt. It cannot prevent there-
fore anymore that transverse web 30 comes by the spring
force of contact bracket 29 to rest against external
electrodes 25 and 26 of voltage surge arrester 4, so that
now an earth connection between those and the earthing
bar exists over contact element 21 with transverse web
30, contact bracket 29 and lugs 27 and contact lug 28.

In Fig. 6 are further disposed two holding legs 32
of contact element 21 with respect to contact bracket 22
on the other side of voltage surge arrester 4 so that
they serve as a counter-bearing and prevent an unbalanced
load of the solder connection between voltage surge ar-



space and wi thout any interferences between adjacent nod- ules or other
circuit elenents. Manuf acture can advant ageously be perfornmed in two
steps by an automatic machine, in the first step the housing being placed
- on or in the base plate, resp., and held there, and in the second step the
- deformation of the extensions being actidMated. This can be achieved in an

- advant ageous Janner @yM@Séﬂéeﬁ%hbeaee&gégg%nsogq@ "@éz;zf%beﬁeérﬂ'i‘é. hages of

t he done-type extensions. Heatihg causes teni ng of t ensi ons
material, an the pressure of the pins the desired shape can be

produced, thus bei ured that te usj n-,.nected to
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extensi ons Nyerddura) Sl tabkegr! astic material, preferably a
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thernopl astic ma- terial. Vth corresponding configuration, an
ovgr y]g)l t ?ge Pr ot eciirf Opipl.ug coBbigHIG: tKge twoégaetbﬁnmﬁi@armamaseeeteact't'
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assenbl y ar e E&dn-Sssi &ef bY?lFégﬁcesdlr&?d' Rrreskey o#nj?@i%vé‘ﬁé‘ﬁ‘t@dorﬂ’ gre
to be perfor mdftgdthbrenssr board dt witthdrheudigupindosd. Contact ele-
ment 21 is herein mounted on voltage surge arrester 4, as

in the representation of Fig. 7. Simultaneously it is
held by housing 13.

In Fig. 9 is shown another embodiment of a contact
element 21. Second contact bracket 9 is opposite to first
contact bracket 22, and solder element 31 is adapted to
the external periphery of voltage surge arrester 4 such
that said solder element is the counter-bearing for con-
tact bracket 22, and holding legs 32 are therefore not
required. Solder element 31 has an inner rest surface 33
in the form of an arc section, the radius of which is
identical to the radius of cylindrical voltage surge ar-
rester 4. In the central section of transverse web 30 is
provided a cutout into which solder element 31 can be
inserted and snap-fitted.



rmv_errent Lcularly favourable for automatic as- senbly machines.
Anot her WW m"m the nunber of transition positions | oaded by
surge curd e ved. The second contact bracket has in the
assenbl ed con- d|t|on a per manent Dbi asigg force agai nst the external

8 electrodes disposed at the voltage s e arrester. During normnal
operation, the thernmal el enent act sPaé'gfa\tngtla?ﬁé bi asi ng force of the second

contact bracket and ipsul ates .the seco tact bracket fromthe external
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protectio ), said sections being at least partially adapted to
the outside contours of respective electronic components
(4, 5, 6).

2. A printed-circuit board according to claim 1,
characterised in that the provided sections are config-
ured in the form of a groove (2).

3. A printed-circuit board according to claim 1,
characterised in that the provided sections are config-
ured in the form of a slotted contour (3).

4. A printed-circuit board according to one of
claims 1 to 3, characterised in that terminals or termi-
nation surfaces (7) are arranged adjacent to provided
sections (2, 3).

5. A printed-circuit board according to claim 4,
characterised in that terminals or termination surfaces
(7) are arranged at the borders (8) of provided sections
(2, 3). :

6. A printed-circuit board according to one of
claims 1 to 5, characterised in that inner faces (9) of
provided sections (2, 3) are at least partially metal-
lised at their borders. )

7. A printed-circuit board according to one of
claims 1 to 6, characterised in that an insulating cover
can be brought on bottom side (10) of printed-circuit
board (1).

8. A printed-circuit board according to one of
claims 1 to 7, characterised in that a housing (13) for
covering printed-circuit board (1) comprises dome-type
extensions (14) of an at least partly deformable material
in the direction of printed-circuit board (1) to be con-
nected, said extensions engaging in cutouts (4, 5 or 6)
provided in printed-circuit board (1) and passing through
the latter, and being dimensioned so to meet the shape
and size of cutouts (4, .5 or 6) such that a positive-
linkage and/or frictional housing/printed-circuit board
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pl ug. After connecti ng the housing to the printed-circuit board of the
prOt ect”mm"“ﬂ"muﬂ |mr mal elenent is then latched in the second contact
. bracket | fe contact is conpletely biased and nade operable. .
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c1rcu1t board (1).

11. A printed-circuit board according to one of
claims 8 to 10, characterised in that said cutouts are
configured as uniform boreholes over the complete width
of printed-circuit board (1) or as break-through portions
(17) having a polygonal cross-section.

12. A printed-circuit board according to one of
claims & to 11, characterised in that dome-type exten-
sions (14) are made of a thermoplastic material.

13. A printed-circuit board according to one of
claims 8 to 12, characterised in that extensions (14)
comprise at their front face directed towards bottom side
(18) of printed-circuit board (1) a recess or notch (19).

14. A printed-circuit board according to claim 1 or
8, characterised in that an overvoltage protection plug
for terminal blocks of the telecommunication technique,
comprising a pluggable plastic material housing with a
voltage surge arrester (4) and two external electrodes
(22) each connected to a telecommunication wire and a.
central electrode (23) connected to the earthing bar, and
comprising a thermal overload protection device by means
of which the telecommunication wires are connected to the
earthing bar in case of excessive heating of voltags
surge arrester (4) is providad, a one-piece contact ele-
ment (21) to be inserted into the housing being provided,
said contact element comprising a first contact bracket
(22) being in contact with central electrode (23) of
mounted .voltage surge arrester (4), in the inserted con-
dition, a receiving portion (27) for a contact lug (28)
rigidly connected to the earthing bar, and a resilient
second contact bracket (29) that is held spaced to exter-
nal electrodes (25, 26) by a thermal element (31) and can
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e second contact bracket resiliently resting there- against and
| nSUI at”ﬂﬂll "Iﬂ!mmmlﬂmﬁh other. The paint or the foil will nelt when
heated uctive connection being established.

Prefer ably the contact el enent isl6onfigur ed as at | east one

re5|I|ent hol di.n erv ar'
vol t age surgegar r%é"s?‘%rh% %}pga ?hg{lggt he Fl r§§ Jgéi%ga& Kgﬁ
i nsul ati ng suf“ef at@ th eo"FeSlle?é"rteb?raﬁeEFlb%? ari‘t,red t FECEDTHER
connection behesbinghe Vol tRaft saggybnak r botdr eripurml pelaatdadascui2sboard
carrying the Rajter is prevented. In the follow ng, the invention

will be described in nore detail, based on enbodi nents shown in the
drawi ngs. There ara5. A prEngedicarpuLtlt boacdr agidobing &ocarldiing 10, the

in- vent tRArBEtekilsed@sienbtiat secord Jcodtackr | Bredkeitr cybb) bogg d

provided Wi the COfR@hrmed AENLE AU 883t nEbIa leransverse web (30)
the free ends of which can each be brought into contact
with one of external electrodes (25, 26) and between the
ends of which thermal element (31) is arranged. '

16. A printed-circuit board according to claim 14 or
15, characterised in that thermal element (31) is =&
moulded part melting when heated or a bi-metal, is mads
of a material becoming soft when heated or of a memoryl
alloy.

17. A printed-circuit board according to one of
claims 14 to 16, characterised in that thermal element
(31) is rigidly connécted to second contact bracket (29).

18. A printed-circuit board according to one of
claims 14 to 16, characterised in that thermal element
(31) is snap-fitted in second contact bracket (29).

19. A printed-circuit board according to one of
claims 14 to 18, characterised in that contact element
(21) comprises at the side of voltage surge arrester (4)
opposite to first holding bracket (22) at least one hold-
ing leg (23) resiliently resting against its insulating
surface. '

20. A method for the precise assembly and soldering
of electronic components on the surface of the printed-
circuit board by means of a reflow soldering technique,
wherein solder paste is applied in a dosed manner on ter-
mination surfaces (7) to be- soldered of printed-circuit
board (1), said termination surfaces being 1located in
sections (2, 3) provided on surface (12) of printed-
circuit board (1) and adapted to the outside contours of
respective electronic components (4, 5, 6), electronic
components (4, 5, 6) being precisely placed in provided
sections . (2, 3), and then the soldexr paste being heated
to a temperature above its melting point.

- 21. A method according to claim 20, characterised in
that electronic components (4, 5, 6) are directed, with
their solderable surfaces (11), vertically to printed-
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Fig. 3 a printed-circuit board with a housi ng nount - ed al ready, prior
to'the fi ﬁ"wjunlwwlm“"’ Fig. 4 a diagranmatical representation of a
dorme- ‘ ol at the housi ng, Fig. 5 several enbodinents
for cutouts to be Used i the printed-circuit board, Fig. 6 an
exanple of a contact elenent for voltagel? surge protection plug,

Fig. 7 the coatagl;el pgEal Qh)Flhg SRR R providOd | 80EL SHREE (2,
arrester, ) I g. a protection plug for use i'n tel ecommunica-

tion installaions under application of the contact el ement of Fig. 6,

and Fig. 9 ecpnd anpl e _of .a _contact el engnt . Ld. shows
a printed-cir.cui tazpi)'ar Tegg‘ﬁ@&%&&dé&‘go?&i ﬁ g ?r?e ?Iﬁv%}lt i Sﬁ,agggl%ﬁr"
print ed- ci r cdiS€bobR dthal fd& FPHRY RREFONSS 22PBLAREN IR P | AOSRE Materi al
of print ed- cineguikty HoemplateAprinhingr se groove 2 is pro- vided on surface
12 of printed-circuit board 1, said transverse groove being intended for
recei ving a not si@w Xomethedsacgerdingster clrimmni2dd-eF r2li t chaxrgterhas,
different frdmsgdiithedhaitr ailid Hobdels wdste 8Bismapplied in a dosed man-

ner by a dispense process.
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t hi ckness used up to now, a thickness of 1.2 nm such that a groove 2 can
be provided in printed-circuit board 1 with sufficient depth. The wi dth of
groove 2 should be so selected under consideration of its depth and the
out- side dinensions that the mounted voltage surge arrester

10 is held by the shape only of groove in the desired po- sition, and
di spl acenent or slipping-away is prevented even when noved through a

continuous-rﬁég%?gcgurnace. In addition to groove 2, slotted contours
3 are pro- Vi on the surface of printed-circuit board 1, wherein other

el ectronic W@é&iél%ﬁgtn%a&@"ﬁgxd‘%&ﬁ@&‘ f’?r aEﬁQ @@:E%@ ags mbl@ he

machi ned sectlgns & roqve cont ours OVI gn

nmanuf act ur e ?ﬁ %Fiﬁf%ﬁ O%; F@ﬁFErBBéFdCPEP°8f Ié”by
punchi ng. he Rﬁbn§ﬁér9éac@&ﬁtbﬁﬁ§dare preferably netalllsed at the inner

faces 9 only, said faces bei,n vided with
y Qhe gnventl % relates to a printed-circuit board (1)

and a method for the precise assembly of electronic com-
ponents on ‘surface (12) of printed-circuit board (1),
said electronic components being electrically and con-
ductively attached to printed-circuit board (1) by means
of a reflow soldering technique. For this purpose, a
printed-circuit board (1) is used that has sections (2,
3) for receiving electronic components on its surface
(12), said sections being at least partially adapted to
the outside contour of respective electronic components.
Said sections configured as slotted contours (3) or
grooves (2) secure that the electronic components mounted
after the application of solder paste are held in their
desired positions prior to the actual soldering process.

In addition, the assembled printed-circuit board can
be connected to a housing (1) composed of dome-type ex-
tensions (14) of an at least partly deformable material.
Said extensions engage in cutouts (15, 16 or 17) provided
in the printed-circuit board and pass through the latter,
and a positive-linkage and/or frictional housing/printed-
circuit board connection is established by deformation of
said extensions (14). Further, an overvoltage protection
plug for terminal blocks of the telecommunication tech-
nique with a voltage surge arrester (4) can be mounted
that combines the two functions "earthing contact" and
"fail-safe contact" in one part, and an assembly can be
achieved with little expenses for assembly.

(Fig. 2)



term nation surfaces 7, wherein copper can for exanple be deposited

gal vani cal | y. After sol der paste has been applied by suitable nethods
at the respective positions in the area of the provided structures,
assenbly with the various el ectronic conponents can be perfornmed in an

aut omat ed manner -and one process step. Printed-circuit board 1 shown
in Fig. 2 is provided with a voltagenéﬂige arrester 4 nounted in groove 2
and two varistors 5 and two PTC s 6 ted in slotted con- tours 3. It can
be seen that used conponents 4, 5 and 6 are selected with regard to their

di rensions to match the sections configured as groove 2 or slotted contours
3, such that the shape only of sections 2 and 3 prevents -a sli ppi ng-away
and el ectronic conponents 4, 5 and 6 are precisely held in the desired
position. If at |east some of the surfaces surrounding sections 2 and 3 are
in- clined, this wll have a positive effect during assenbly of
printed-circuit board 1, since insertion of conponents 4, 5 and 6 is
facilitated. Poipted-circuit board 1 assenbl ed according to Fig. 2 can

now be forwarded ef | ow sol deri ng process, in t@# establish a
per manent conpeCti on of COR fﬂ 5 and 6 to plE; ggicflcuit board 1
? nt Fr

and duri ng therewith of pri uit board 1, a
di spl acenen 6 is avoi ded.



G ooves 2 and slotted contours 3 provided in print- ed-circuit board 1
additionally increase the strength of the connection established by the

sol dering process, since by the adaptation of the respective contours under
consideration of the outside contours of the respectively used conponent,
al so the selected shape has a positiv«ilgffect with regard to the finally
achi eved strength of the connection. Fig. 3 shows a nodul e wherein
housing 13 is placed on a base plate configured as a printed-circuit board
3 and already provided with various el ectronic conmponents, such as a

vol tage surge arrester 4, varistor 5 and PCT's 6. Done-type extensions 14
pass through cutouts 15, 16 or 17 provided therein, so that cutouts 15, 16
and 17 are at least partly filled up with extension material. In the
exanpl e shown in Fig. 1, donme-type ext-ensions 14 extend past
printed-circuit board 1 and its bottomside 18. In sone cases it is however
not necessary to di nension ex- tensions 14 so |arge, but they can also be
smal | er. lgpa preferred enbodi ment extensions 14 provided at

| 1
5 | -

FIG.5

FIG.L

b




housi ng. 13 are cylindri cal
théir front face a depression or
during the hot-pressing procedure,

or pol ygonal,
notch 19 suitable to hold a not shown pin
t hat

as shown in Fig. 4, and have at

is during heating and sinultaneous

pres- sure, on extension 14 and bring the extension.material during the
fl ow process occurring by the pressuremg g tenperature increase to the
desired shape and preve a s ppipng-a 2. From Fi'lg. 5 can be taken
possi bl e shapes for th ukQut 0 provided in the printed-circuit board
1. In Fig. 5 1in the Igf _ entation, can be seen a hole 15 having
a shoulder, in the t r se ns ofJcutouts in the centre of Fig. 5
depressions 16 with dt rfelas - s top side 20 of
printed-circuit board 1, ang r/ght sy representation a borehole or
a pol ygonal break-tHrough fti | 7, )/ he cutouts configured as hol es
15 or depres- sions/ 16 h yhe antage over the third possibility- that
the finally acconmpli she A-h& a higher po- sitive-linkage
fraction, and is therefgye foyafe w f however cutouts are configured
as borehol es or brfeak-t/hrofgh QRrtio ' ect aNgul ar cross-
section, the ac ofys nect | re lowey, but a
di sconnection | ak@r (o] y \Wequi r f d in this variant
consi der abl y si npljer, ift/nout qkstr {on. TiHe contact el enent 21
shown in Fig. 6 c ri _

¢ 1y // m
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resilient first contact bracket 22 that is angled towards

12° a central electrode 23 of a voltage surge arrester 4 not shown in this
representation. Contact bracket 22 contacts central el ectrode 23 being
connected in case of an over- voltage within voltage surge arrester 4 to
external electrodes 25 and 26 thereof. External electrodes 25 and 26 in
turn are connected in the inserted condlﬁdbn of the protection plug to one

t el econmuni cation wire each. Con- tact el enent S a receiving
portion in the formof two bent-off resiliepAfiugs 7, in aid receiving
portion being inserted a contact |ug &8 cegfnhe d t'\the ear‘ I ngghar.
Thus, in case of an overvol tage, an e&t g/ conlifct i “IS esta F sied from
the tel ecommuni cation wires a b, res@id, ov ext nal eI des 25 or
26, resp., voltage surge arrestjgfi 4, L8| ttr @ 23, 00" ct bracket
22 and |ugs 27 of contact ele &21 and co Ll ‘28 to thg art hing
bar . One- pi ece contact el t 21 conpri ses & d resilient
contact bracket 29 being tran fed at _ Y ﬁ m
.,\n \ ‘\
I\ 3 .
. \ ' i -+
N\

30

25

—
327

e
e oo

28




its free end into a transverse web 30. The two ends of transverse web 30
areé opposite to external electrodes 25 or 26, resp., of voltage surge
arrester 4. Between the ends of transverse web 30 is attached a sol der

el enent 31 on the side of contact bracket 29 directed towards volt- age
surge arrester 4, said solder elenent resting under the spring force of
contact bracket 29 against the insu- Ieuq/ﬁg outer -surface or central

el ectrode 23 of voltage surge arflgster 4 and t hereby he ends of
transverse web 30 spaced to ext al electrodes 25 or 26, sp. Wen
voltage surge arrester 4 isggxc {vely heated up, for ex | e when an
I ncreased vol tage exists fo I | | ecomruni cati on
wires a, b, but wthout |eath urge arrester
4, solder element 31 will nelt. nnot prevent there- “anynor e t hat
transverse web 30 cones by the n orce of contact-Dr t 29 to rest
agai nst external electrodes 25 2 vol tage surge ar er 4, so that
now an earth connection between S n eart hi a | sts over
contact elenment 21 with transve 0, cont ackell)2 nd | ugs 27
and contact |ug 28. Ingd1 g e rther g ed | ding | egs 32
of contact elenent 21 with res tiR~ cont . {fhe ot her side
of voltage surge arrester 4 so it Rey serve as a count g} -pearing and
prevent an unbal anced | oad of t connection bet N Vol tage surge
ar - '
o~ ’ !
o~ - L ol
|
= 3

32
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13 rester 4 and the printed-circuit board carrying the lat- ter. In
Fi)g. 7 1s shown the contact elenent of Fig. 1 nounted on voltage surge
arrester 4, and it can further be seen that holding | egs 32 rest agai nst
the insul ated outer surface of voltage surge arrester 4 on both sides of
central electrode 23. In Fig. 8 is showmn the protection plug in
inserted condition,- with several electronic components, such as PCT's,’
and voltage surge arrester 4 being mplgnted on a printed-circuit board 1
within a housing 13. Contact ele- nment 21 is herein nounted on voltage
surge arrester -4, as in the representation of Fig. 7. Sinultaneously it is
hel d by housi ng 13. In Fig. 9 is shown another enbodi nent of a
contact element 21. Second contact bracket 9 is opposite to first contact
bracket 22, and solder element 31 is adapted to the external periphery of
vol tage surge arrester 4 such that said solder elenent is the
counter-bearing for con- tact bracket 22, and holding legs 32 are therefore
not required. Solder elenment 31 has an inner rest surface 33
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in the formof an arc section, the radius of whi ch | =
radi us of cylindrical voltage surge ar- rester 4.
‘transverse web 30 is provided a cutout into whic
.inserted and snap-fitted. _

1. A printed-circuit board for the precise asse
' el ectroni ¢ conponents in particular those sol der
"printed-cdircuit board by neans of a reflow sol de

. characterised in that sections for receiving ele
| provided on a surface of the printed-circuit board, sai d sectto
'l east partially adapted to the outside contours of respective electronlc
i conponents, the inner faces of the sectl ons being provided with at | east
- one termnal or term nation surface.: 2. A printed-circuit board

i according to claiml1, characterised in that the provided sections are
configured in a .

Printed-circuit board and method for the precise assembly
and soldering of electronic components on the surface of

the printed-circuit board

The invention relates to a printed-circuit board and
'a method for the precise assembly of electronic compo-
nents on the surface of the printed-circuit board.

It is known to mount the voltage surge arresters by
a reflow soldering technique on the printed-circuit board
and to contact the other electronic components, such as
PTC's, varistors and diodes as chip components by means
of a conventional clamping technique. . Therein problems
exist with the precise positioning of the voltage surge
" arrester, whsn the latter is not held in the desired po-
sition. during the soldering process, and therefore con-
tact problems or difficulties during further processing
or assembly of the printed-circuit board may occur.

By the wvarious techniques of assembling different
components on the printed-circuit board, several steps
are required for contacting. Further, additional contact
lugs are required for the assembly of the printed-circuit
board with the other components (PTC's and varistors),
thus increasing the material and manufacture costs.

_ In reflow soldering techniques it is common to apply
solder material on the printed-circuit boards at posi-
tions intended for receiving an electronic component.
Thereafter, the respsctive component is mounted on the
solder material still being in a pasty condition, and
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the form.of a groove. 3. Awprinted-circuit board according to claim 1,
characterised in that the provided sections are configured in the formof a

sl otted contour. 4. A printed-circuit board according to any of claim1l,
2 or 3 characterised in that termng s or termnation surfaces are arranged
at the borders of the sections. 5. A printed-circuit board according to

one of claighenl éKe 4colidibbElyCREPLIsIEET a‘ﬂnté&%ﬁdm CRY£Eg dysposed on
the under sjde.gf }.1'?1% rlt%rbe(;oqh ptpa}%ggaaa,tr ...lts %.rétt%regl rcuit board

according to one’o h 171675, |ngfor
covering tH89APHedEhE P BFE R GO'MFFS%% 1&- Lﬁfrhlﬂqss}téf’“ -type
ext ensi ons the aneasol kdishiqshr sPicateftatenbi maderial elmpgiinglly cutouts
provi ded i ronlecpedint ed-circuit board and passing through the latter, and
bei ng di nensioned so to be received by the cutouts such that a positive

| i nkage and/or Asi dbhgnals hdissisedipr imdtedizl réoes hoar g=torbéedtd on i s

establ i shednb¥ntense connecticn of the electronic component.to the
printed-circuit board, that is immediately after placing
the electronic components, the respective electronic com-
ponent may slip and ceczz out of the desired position.
Since the reflow soldsrirg technigue is usually performed
in continuous-heating furnaces, such as they are for ex-
ample known from D= 40 15 3§5 C2, provisions have to be
take during transportation of the printed-circuit board
assembled before, such provisions preventing the electro-
nic component from sliy i“g away from the desired posi-
tion by movemsnts or vibretionms.

In order to prevent such slipping away, there is
known for example from EP 0 540 497 A2 the utilisation of
a matrix which can howsver only destermine the surface
shape of the solder “:.ﬂ_ied to the solder positions.
Fixation of the component at least to a certain degres is
not possible by this et‘rod Positioning is to be facili-
tated by that the gsnarated solder positions have a plane
surface, '

The utilisation of an adhesive to fix tha components
to an printed-circuit bosrd is disclosed in DE 41 2§ 913
Al. Therein the connection of the respective component to
the printed-circuit bozxrd is established by an adhesive.
Thereafter the actuzl soléering process is performed, and
the complete co'mcctﬁo is ;.:mally accomplished. In addi-
tion to the required &c the supply of which neces-
sitates higher expenditure z’ or the printed-circuit board
assembly, high reguirezsats have to be met by the used
adhesive. Since thes latter is exponsed to high tempera-
tures during soldering, i t may be damaged due to the
solvent possibly containzd in the adhesive.

_‘(;,w(ll.

It is therefore th2 object of the pressnt invention
to provide a printed-circuit board and a method for the
assembly of such a printed-circuit board wherein in a

sm.ple manner the e"ec"ronic components to ba applied to

positloned and thel&;’te: be soldered in this position.
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15 'deformati on of extensions by exposure to energy and/or force, such that
t he donme-type extensions do ‘not project.over the bottom side of
printed-circuit board, when the hou5|ng/pr|nted circuit board connection is
est abl i shed. 7. A prlnted circuit bddrd according to claimb®,

characteri SEdchSEBa{‘a@Pd'd St §u‘3sr1%=‘396"f dog¥sedr aghdotas,-hamjeng a

shoul der . 8. 8aPULEahL T CULo DpRl ,a%‘&E’éa"Qﬂ 69 ﬁlé' gog u&@dth from

characterised L I gcesse duckn

bott om si de of* B?Fﬁt é’dig rrceé?lat“b 8r gg‘?os\h %i |H§° bﬂ"h ef*circuit
boar d. 9. Atb?l‘ﬁ?%le%"r’r%'hlt board accordi ng to one of claims 6 to 8,
characterised in that s cutouts are c.onflgured as uggform borehol es

t hrough the conpl i+t h?cﬁH%S% DGR EpF T OPPEAPE Bdary Bh=CsE
br eak-t hr oughOPoPt iRGFe HRARLEg © "f)%ﬁ%}-’@énaﬁ & rpEintednGigRuit bpsrdal
print ed- ci r cushdbedrdadycprdvided ithevafiogbaeheckronic) coshatensseri sed in
t'hat dome-typeu€kt @ashonslesge nade=0érestherapplasistorngt end HCT!'s
6. Dome-typs extensions 14 pass through cutouts 15, 16 or
17 provided therein, so that cutouts 15, 16 and 17 are &t
least partly filled up with extension material. In the
example shown in Fig. 1, coms-type extensioas 1¢ extend
past printed-circuit board i and its bottom sics 1g. In
some cases it is howeaver not necessary to cimension ex-
tensions 14 so largs, but thsy can also be smaller.

In a preferred embodiment extensions 14 providsd at
housing 13 are cylindrical or polygonal, as shown in Fig.
4, and have at their front faca a2 depression or notch 1%
suitable to hold a not shown pin during ths hot-pressing
procedure, that is during heszting and simultaneous pres-
sure, on extension 14 and bring the extension material
during the flow process occurring by the pressure and
temperature increase to the dssired shape and prevent =

slipping-away.

From Fig. 5 can bz tzken possible shapss for ths
cutouts to be provided in the printed-circuit bozrd 1. In
Fig. 5, in thes leftmost reprssentation, can bs sszen =
hole 15 having a shoulder, in the two representations of cutouts in
the centre of Fig. 5 d=pressions 16 with widths dscreas-
ing towards top sids 20 of printed-circuit boar d i, and
in the rightmost representation a borehole or a polygonal

break-through portion 17.

The cutouts conflgured as holes 15 or depres-_
sions 16 have the advantags over the third po=s1b111tx'
that the finally accomplished connection has a highsr po-
sitive-linkage fraction, and is thsrefore szafer.

If however cutouts are coafigured as boreholes or
break-through portions 17 having a Yrectangular cross-
section,  the accomplished connection forces are lower,
but .a disconnection late ossibly required <can bs
achieved in this variant considerably simpler and without
destruction.

"
o. s

The contact element 21 shown in Fig. 6 comprises
resilient first contact bracke:r 22 that is angled towarc

mn m
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11.'A*pfin[ed-bi|buit board according to one of clains 6 to 10,

char ac | ' t_extensions conprise at their front face directed
tovvardgm“flﬁ rnﬂuu aHHIof pri nt ed- ci rCLM board a recess or notch. 12. A
pri nt ed« (wr raccording to claiml1l or 8, further conprising (a) an

overvol tage protection plug conprPeseng Fladmsbl e plastic material housing
with a voltage surge arrester and two external el ectrodes each connected to
a telecommunication wire and a central el ectrode connected to an earthing
bar, and ¥b) AtmeinbedocérrBil BpardcfprsnthevpPeechyenasssmbiywaneh t he

t el ecommug t@d + Piig Vb eg1acerepnBeebRfohent Beifaphbtnaular tRogase of
excessi ve heating of voltage_surge arﬁester, , ,%cﬁ a Bn - pi ece
contact efek@@redtaethAsgRriacenes the RbLRFRY-CiLFHiILoRPEEE BYeMEARS
conpri si ngf aa fréBlowosbaderbhgckethheqing, i oheoatBetrivethiaeghaal el ectrode
of mounted . _— . .
sections for receiving electronic components are provided on
a surface of the printed-circuit board, said sections being
at least partially adapted to the outside contours of
respective electronic components, the inner faces of the
-sections being provided with at least one terminal or

termination surface.

2. A printed-circuit board according to claim 1,
characterised in that the provided sections are configured in
the form of a groove.

3. A printed-circuit board according to claim 1, _
characterised in that the provided sections are configured in
the form of a slotted contour. '

4. A printed—circuiyhboard according to any of claim 1, 2
or 3 characterised in that terminals or termination surfaces
are arranged at the borders of the sections.

5. A printed-circuit board according to one of claims 1 to
4, further comprising an insulating cover disposed on the
under side of the printed-circuit board.

6. A printed-circuit board according to one of claims 1 to
5, characterised in that a housing for covering the printed-
circuit board comprises a plurality of dome-type extensions
of an at least partly deformable material engaging in cutouts
provided in the printed—ciicuit'board and passing through the
latter, and being dimensioned so to be received by the
cutouts such that a positive linkage and/or frictional
housing/printed-circuit board connection is established by
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vo'I'tage' surgemllmﬂn I“ullmaﬂlm inserted condition, a receiving portion for
a contact |ug 1 - A d to the earthing bar, and a resilient second
~contact bracket” tfat"is" hel d*spaced to fgternal el ectrodes by a thernal

el enent and can be brought, by a change™of shape of -thermal element due to
its resildefbrpadpent ofs extenasonsf byxesposueehtat Bngravoandderagerasy bot h

external el ect S A LN ~CLE UL 4RO | im12,
character?ggg #ﬁg§hgpesé§gﬁdt§§%t%ggegbggﬁgtd?oﬁﬁg g?gﬁ%gtpggggeggé;m
transver seotwkbmt kéder o prdatef-ghrenitakoasdn WBeBr h§ht into contact with

one of exﬁSﬁ%gthbgghE%@e%i§@@i?ebﬁﬁgﬂ thaneedsonl iwheghableshald.el enent is

arranged. : Inted-circuit board according to claim12 or 13,
characterised in that thernal elenent is a noulded part nelting when heated

gnre a b:-ml?lt. al Rrpii:%nlﬁé@iccifr_c@iltngE'mw abeoadii-gg-tof tlaefien 6heated or of a
noryl al] oy. : A printed-ci,rcuit board according to_qn f clains
12 to 14,CEﬁEP&E?éF??lePntbﬁétSﬁﬁg EHEPHES QFSNEHPngu%FSiS%yﬁggﬁﬁected to
t he secondag¢engaat shoadketr. 16. A printed-circuit board according to one
of claims 12 to 14, characterised in that the thermal elenent is connected -

to the second contact bracket by a snap-fit arrangenent.
8. A printed-circuit board according to claim 6 or 7,

characterised in that said cutouts are recesses reducing
their width from bottom side of printed-circuit board towards
top side of printed-circuit board.

9. A printed-circuit board according to one of claims 6 to
8, characterised in that said cutouts are configured as
uniform boreholes through the complete thickness of the
printed-circuit board or as break-through portions having a
polygonal cross-section.

10. A printed—circuif board according to one of claims 6 to
9, characterised in that dome-type extensions are made of a
thermoplastic material.

11. A printed-circuit board according to one of claims 6 to
10, characterised in that extensions comprise at their front
face directed towards the under side of printed-circuit board

a recess or notch.

12. A printed-circuit board according to claim 1 or 8,
further comprising '
(a) an overvoltage protection plug comprises a pluggable
plastic material housing with a voltage surge arrester and
two external electrodes each connected to a telecommunication
wire and a central electrode connected to an earthing bar,
and _ _
(b) a thermal overload protection device by means of which
the telecommunication wires are connected to the earthing bar
in case of excessive heating of voltage surge arrester,
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17.- A printed- CIrCUIt board accordlng to one of clainms 12 to 16,

char acter| seﬂ“m mnm“umuﬁmt act elenent conprises, at the side of voltage
surge arrest rst hol di nggbracket, at |east one holding |eg
resiliently ré&sth agalnst an |nsulateg surface of -the voltage arrestor.
18. A method for the preci se assenbly and sol dering of electronic

conponent § 4N 4 hSIF{ e Sntad¥ | dledtbrd rﬂaJiHe Bonsetktad nasns tife a refl ow |
sol deri ng techni que, erei n_sol der ste is plled dos nner on
terni nat i GOUSIMCcR21 FRNAFS Hé’d“%? (AR lé}gr c,auélrb% q-s‘%ﬁ

term nati g tkdtaaRsi mei g ¢ortd@d wits amdritansl m]centdﬁﬂiearoﬁuudmﬂeedaf

printed-cir |t board and ad ted to . the Q ts €4 G S f Jespective
el ectroni &% SHEIC FELSF ot ¢ %rﬁ)kb%ejrﬂ% % ngéjépﬁde)%:: sel'y a{pl aced in

p[)ow defl s:@zfetmnmg guirt hem foe &atateragiashuy beigigheaetheted tomtdrat ure
above its ne t. I
P oy B i DO -and 2 r & TTFLHY EAMA! Shifet ' BEdRIEL that is

held spaced to external electrodes by a thermal element and
can be brought, by a change of shape of thermal element due
to its resilient properties in case of excessive heating, to
‘rest against both external electrodes.

13. A printed-circuit board according to claim 12,
characterised in that second contact bracket forms at its
free end a.transverse web the free ends of which can each be
brought into contact with one of external electrodes and
between the ends of which thermal element is arranged.

14. A printed-circuit board according to claim 12 or 13,
characterised in that thermal element is a moulded part
melting when heated or a bi-metal or is made of a material
becoming soft when heated or of a memoryl alloy.

15. A printed-circuit board according to one of claims 12
to 14, characterised in that the thermal element is rigidly
connected to the second contact bracket.

16. A printed-circuit board according to one of claims 12 to
14, characterised in that the thermal element is connected to
the second contact bracket by a snap-fit arrangement.

17. A printed-circuit board according to one of claims 12 to
16, characterised in that the contact element comprises, at
the side of voltage surge arrester opposite to first holding
bracket, at least one holding leg resiliently resting against
an insulated surface of the voltage arrestor.
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the elec&ﬂﬂmmﬁmﬁmﬂr“n are directed, with their sol derabl e surfaces,
per pendi ted-circuit board. 20. A nmethod according to
claim18 or %9,tchtractérised in that tfﬁ sol der paste is applied in a

dosed manner by tenplate printing. 21" A nethod according to claim18 or
19, characterised in that the solder paste is applied in a dosed manner by

a dlspensigg PAOf&FRod for the precise assembly and soldering of
' electronic componeiits on the surface of a printed-circuit

board by means of a reflow soldering technique, wherein
solder paste is applied in a dosed manner on termination
surfaces to be soldered of printed-circuit board, said
termination surfaces being located in sections provided on
surface of printed-circuit board and adapted to the outside
contours of respective electronic components, electronic
components being precisely placed in provided sections, and
then the solder paste being heated to a témperature above its
melting point.

19. A method according to claim 18, characterised in that
the electronic components are directed, with their solderable
surfaces, perpendicular to the printed-circuit board.

20. A method according to claim 18 or 19, characterised in
that the solder paste is applied in a dosed manner by
template printing.

21. A method according to claim 18 or 19, characterised in

that the solder paste is applied in a dosed manner by a
dispensing process.
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