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leads to a different soldering behaviour, and due to the fact that the
dimensions of the surface areas of The invention relates to a two-layer or
multilayer  the solder lands and the solder pads available for printed
circuit board comprising a support plate and a  forming soldered joints are
different, and due to the first conductor pattern having a first solder
section   5   possible presence of a solder barrierformed by the ef- and
comprising a second conductor pattern having a  flux of adhesive material,
relatively often no electri- second solder section, which second conductor
pat-  cally conductive soldered joints between the solder tern is separated
from the first conductor pattern by  lands and the solder pads are formed
in a soldering an adhesive layer, the first soldersection and thesec-
process, for example in a customary industrial wave ond solder section
communicating with one another  10  soldering process, because the still
liquid soldering via a hole in the adhesive layer, the second solder  tin
Is always caused toflowto thatone of the two sold- section extending up to
the hole and a solder-stop lay-  er sections to be electrically
Interconnected but exhib- er having a further hole being provided on the
second  iting different shapes and surface areas and, possi- conductor
pattern, which further hole communicates  bly, being separated from each
other by a solder bar- with the hole in the adhesive layer and leads to the
15  rier, which has the largest surface area, so that the second and the
first solder sections and, in a plan  other solder section Is only wetted
with soldering tin, view of the printed circuit board, the cross-sectional
thereby forming a soldering tin film which is so thin area of said further
hole having a line of symmetry,  that due to the presence of a solder
barrier or a small see e.g. EP-A-0 067 231 or FR-A-2 387 568.
difference in level between the solder sections to be A printed circuit
board of the type described in the   20  Interconnected no electrical
soldered joint is obtained opening paragraph was obtained as a result of
re-  between the solder sections, i.e. the solder lands and search
conducted byApplicants. In this printed circuit  the solder pads. Soldered
joints of such poor quality board each further hole In the solder-stop
layer has  are of course undesirable and disadvantageous be- a round
cross-sectional area, the solder section of the  cause either the printed
circuit board must be rejected second conductor pattern, which is
surrounded by   25  when the defective soldered joints cannot be traced
such a further hole, exhibiting a ring-shaped cross-  or the printed
circuit board must be subsequently re- sectional area which Is commonly
referred to as sold-  paired by further soldering processes, which is time-
er land, and the hole in the adhesive layer, which is  consuming and
involves additional costs. surrounded by the solder land, and the
soldersection   It is an object of the invention to obviate the above of
the first conductor pattern, which is accessible via  30  drawbacks and
improve a printed circuit board of the this hole for a soldered joint,
exhibit a round cross-  type described in the opening paragraph in such a
sectional area, which explains why the latter solder  manner that in a
soldering process always a perfect section Is commonly referred to as
solder pad. It has  soldered joint between a solder section of the first
been found that due to the difference in shape round  conductor pattern and
a solder section of the second solder sections and ring-shaped solder
sections have   35  conductor pattern is obtained via a hole in the adhe-
different soldering properties, for example as regards  sive layer. For
this purpose, the invention is charac- a uniform distribution of liquid
soldering tin exhibiting  terized in that in a plan view of the printed
circuit high surfacetensions overall solder sections. Further  board, the
further hole in the solder-stop layer is posi- it has been found that the
surface areas of the solder  tioned such that the hole in the adhesive
layer has a pads and solder lands which can be used for forming   40
boundary line which is coincident with the line of sym- soldered Joints
generally have different dimensions.  metry, and in that the hole In the
adhesive layer is co- Besides, further research conducted on such printed
incident with one half of said further hole, which half circuit boards has
revealed that in Interconnecting the  is bounded by the line of symmetry,
the first and the adhesive layer and the support plate, which is carried
second solder section having equally shaped and out in a pressing process
using heatand pressure, the   45  equally dimensioned surface areas. heated
and softened adhesive layer is often caused     In this manner, It is
achieved in a readily conceiv- to leak out at the interface between a
ring-shaped  able way that the solder sections of the first and the solder
land and the solder pad surrounded by said  second conductor pattern, which
are to be intercon- land, said efflux occurring below the ring-shaped
nected electrically, have surface areas for forming a solder land and
extending radially towards the solder  50  soldered joint which are
substantially equally large, pad, thereby forming a ring-shaped solder
barrier of  and that said solder sections have substantially the adhesive
material between the solder land and the  same shape and, hence, the same
soldering behav- solder pad, which solder barrier tends to divide the liq-
iour, so that a perfect soldered joint between a solder uid soldering tin;
however, due to the high surface ten-  section of the first conductor
pattern and asoldersec- sions of the liquid soldering tin, which
counteractsuch   55  tion of the second conductor pattern can be attained a
division, the soldering tin always flows to one side  via a hole in the
adhesive layer. Such a perfect sol- of the solder barrier. Owing to the
difference in shape,  deredjoint can also be attained when a solder
barrier, between the solder lands and the solder pads, which  formed
between the two solder sections as a result of 2    



3                   EP 0 540 101 B1                      4 the efflux of
adhesive material of the adhesive layer,  solder section of the first
conductor pattern and the extends along the line of symmetry through the
cross-  support plate. In such a construction there can be no sectional
area of the further hole in the solder-stop  leaked-out adhesive material
at the area of the layerbecause, unlikethe printed circult board accord-
through-hole extending through the solder section of ing to the prior art
in which the soldering tin was div-   5   the second conductor pattern, the
adhesive layer, the ided in soldering tin areas of different size and
shape,  solder section of the first conductor pattern and the so that as a
result of the high surface tension all sol-  support plate, and which,
consequently, could not be dering tinflows into the soldersection having
the larg-  formed until after the pressing process in which the est area,
in a soldering process in accordance with  adhesive layer was bonded to the
support plate, so the invention, the solder barrier divides the still
liquid  10  that in this area there can be no solder barrier and, soldering
tin into equally large and equally shaped  hence, a perfect soldered joint
between the two sold- soldering tin areas. Since, In the printed circuit
board  er sections of the first conductor pattern and the sec- in
accordance with the Invention, the liquid soldering  ond conductor pattern
Is formed. tin can be divided in a soldering process in two equally  In
this connection, It has further been found to be large and equally shaped
soldering tin areas, It is ach-   15  very advantageous if said hole is
mirror symmetrical leved that the liquid soldering tin remains uniformly
relative to a straight line of symmetry through the distributed over the
two solder sections to be sol-  cross-sectional area of the further hole in
the solder- dered to one another, and that in the cooling process  stop
layer. This is advantageous with a view to provid- at the end of the
soldering process the uniformly dis-  ing the through-hole in the most
unproblematic and tributed soldering tin acts with equal intensity in the
20  simple way and, in particular, with a view to obtaining direction of
the possibly present solder barrier, so that  a maximum correspondence in
shape and surface during hardening of the soldering tin a perfect solder-
area between the solder sections of the first and the ing-tin joint is
obtained over the solder barrier. A fur-  second conductor patterns, which
are to be intercon- ther advantage consists in that in the printed circuit
nected. board In accordance with the invention, the soldered   25  Further,
it has been found to be very advanta- joints between the solder sections
can be checked    geous if, unlike the area of the solder section of the
visually In a simple and adequate manner because it  first conductor
pattern which is covered by the adhe- only consists in checking whether a
soldered joint ex-  sive layer, the area of the solder section of the first
tends along the line of symmetry through the cross-  conductor pattern
which Is surrounded by the hole is sectional area of a further hole in the
solder-stop lay-  30   at least partially arched in the direction of the
second er                                                   conductor
pattern, the hole In the adhesive layer lead- The line of symmetry through
the cross-sectional  ing to the soldersection of the first conductor
pattern. area of a further hole may be S-shaped. Advanta-    In this manner
it is attained that the solder sections geously, the line of symmetry is a
straight line and, in  of the first and the second conductor pattern which
a plan view of the printed circuit board, the hole In the   35  are to be
connected through a soldered joint extend adhesive layer has a straight
boundary line which is  at least substantially in the same plane, which
with a substantially coincident with said straight line of sym-  view to
forming a perfect soldered joint between said metry. This is advantageous
with a view to forming  two solder sections is extremely advantageous be-
the hole in the adhesive layer in the simplest way pos-  cause both solder
sections can be reached equally sible.
40  easily by the still liquid soldering tin. The hole in the adhesive
layer may have, for ex-     The invention will be explained in greater
detail ample, a square, rectangular or triangular cross-    by means of
four exemplary embodiments and with sectional area, the further hole in the
solder-stop lay-  reference to the accompanying drawings, which, er then
correspondingly having a rectangular, square  however, shall not be
interpreted as limiting thescope or rhomboidal cross-sectional area.
Advantageously,  45   of the invention. the further hole in the solder-stop
layer has a round   Fig. 1 is a cross-sectional view of a part of a sup-
cross-sectional area and the hole in the adhesive lay-  port plate which is
provided with a first conductor pat- er has a semi-circular cross-sectional
area. Such an  tern. embodiment was found to be very advantageous with
Fig. 2 is a cross-sectional view of a part of a lam- a view to achieving
the most uniform distribution of  50  inate consisting of a copper layer
and an adhesive the liquid soldering tin used to form a soldered joint.
layer, which laminate Is used in the manufacture of It has been found to be
very advantageous if, in  the Inventive two-layer printed circuit board. a
plan viewof the printed circuit board, a through-hole  Fig. 3 Is a
cross-sectional view of a part of the is provided through which passes the
line of symme-  laminate of Fig. 2, semi-circular holes extending try which
extends through the cross-sectional area of  55  through the copper layer
and the adhesive layerbeing the further hole in the solder-stop layer,
which    formed In the laminate. through-hole passes through the
soldersection of the    Fig. 4 is a top view of the part of the laminate
second conductor pattern, the adhesive layer, the   shown in Fig. 3. 3    



5                    EP 0 540 101 B1                6 Fig. 5 is a
cross-sectional view of the part of the  cult board in the soldered and
finished state, i.e. support plate provided with the first conductor
pattern  mounted with components. Below, the individual in accordance with
Fig. I and the part of the laminate  process steps in the manufacture of
the printed circuit having semi-circular holes, in accordance with Fig. 3,
board I In accordance with Figs. 9 to 11 are described provided on the
support plate on the side of the first   5   with reference to Figs. 1 to
11. conductor pattern, said conductor pattern and lamin-   Fig. 1 shows a
part of a support plate 2 for the ate being arranged on top of each other
in a press  two-layer printed circuit board 1 which is partly shown which
is diagrammatically represented by a platen  in Its finished state In Fig.
11. The support plate 2 and a ram.
which has a thickness of approximately 1.6 mm con- Fig. 6 is a
cross-sectional view of a part of an in-  10  sists predominantly of a
starting material in the form termedlate product obtained after a pressing
process  of a laminate of resin-impregnated paper layers. This in said
press, the laminate having semi-circular holes  laminate is provided on its
upper side with an adhe- being secured to the support plate.
sive layer, not shown In any of the Figures, which Fig. 7 is a
cross-sectional view of a further inter-  serves to bond a continuous
copper foil to the lamin- mediate product obtained from the Intermediate
prod-  15  ate forming the support plate 2. By means of a so-cal- uct of
Fig. 6, which further intermediate product com-  led subtractive process,
such as a photo-etching prises a second conductor pattern manufactured
method, a first conductor pattern 3 can be formed from the copper layer of
the laminate.             from said 35 [err] thick copper foil, in known
manner. Fig. 8 is a cross-sectional view of a part of a fur-  The formation
of the first conductor pattern 3 on a ther Intermediate product obtained
from the Inter-  20  support plate 2 which does not carry a copperfoil can
mediate product of Fig. 7, which further intermediate  alternatively be
carried out by means of, for example, product Is provided with a
solder-stop-lacquer layer  a so-called additive process, such as a screen
print- on the side provided with the second conductor pat-  ing process.
Fig. 1 shows a first conductor pattern 3 tern, further, circular, holes
which communicate with  comprising two round solder pads 4 and 5 having two
the semi-circular holes in the laminate being formed   25  conductor tracks
6 and 7 extending away from said in the solder-stop-lacquer layer.
solder pads, as shown in Fig. 10, and three further Fig. 9 is a
cross-sectional view of a part of a two-  conductor tracks 8, 9 and 10.
layer printed circuit board not provided with compo-   Fig. 2 shows a part
of a laminate 11 consisting of nents obtained from the intermediate product
In ac-  a copper layer 12 and an adhesive layer 13. Said cop- cordance with
Fig. 8, in which printed circuit board a   30  per layer 12 consists of a
copper foil having a thick- through-hole Isformed in the support plate
atthe area  ness of 35 [err]. Alaminate Is to be understood to mean of each
of the holes or further holes.             herein a product consisting of
at least two layers Fig. 10 is a top view of the part of the printed cir-
which are bonded together, not necessarily in a lam- cuit board not
provided with components In accor-  inating process, but alternatively by,
for example, ap- dance with Fig. 9.                            35  plying
an adhesive to the conductive layer. A 40 pm Fig. 11 is a cross-sectional
view of a part of a  thick'adhesive layer 13 is applied to the bottom side
loaded, finished, i.e. mounted with components, two-  of the copper foil
12. The thickness of said adhesive layer printed circuit board in which
soldered joints are  layer may alternatively range between 10 [err] and 70
formed in the holes or further holes.              [err]. Said adhesive
layer 13 consists of an adhesive Fig. 12 shows, in the same manner as Fig.
10, a   40   material having a hardness, in a specific temperature part of
a printed circuit board not provided with com-  range, which is higher than
the hardness of at least ponents in accordance with a second embodiment of
the area of the support plate 2, shown in Fig. 1, ad- the invention.
joining the first conductor pattern, to which support Fig. 13 shows, in the
same manner as Figs. 10   plate the adhesive layer 13 must be attached in a
and 12, a part of a printed circuit board not provided   45   pressing
process using heat and pressure. In the with components in accordance with
a third exem-   present case, the adhesive material of the adhesive plary
embodiment of the invention.                 layer 13 consists of an
acrylate adhesive whose de- Fig. 14 shows, in the same manner as Figs. 10,
gree of polymerization is selected to be such that itex- 12 and 13, a part
of a printed circuit board not provid-  hibits the highest possible glass
transition tempera- ed with components in accordance with a fourth ex-  50
ture or softening temperature, Le. it is relatively hard emplary embodiment
of the invention.               at low temperatures. The illustrations of
Figs. 1 to 14 are shown at ap-  In the manufacture of the printed circuit
board 1 proximately ten magnifications, however, for clarity,  in
accordance with Figs. 9 to 11, the laminate 11 In ac- the layer thicknesses
are depicted at even higher  cordance with Fig. 2 is provided with holes 14
and 15 magnifications. Figs. 9, 10 and 11 show a part of an  55   which are
provided in a simple manner in a punching inventive two-layer printed
circuit board 1, Figs. 9 and  process. In this case, the holes 14 and 15
have a 10 depicting the printed circuit board in the state with-
semi-circular cross-sectional area and pass through out components and Fig.
11 depicting said printed cir-  the copper layer 12 and the adhesive layer
13. The 4    



7                   EP 0 540 101 B1                   8 holes 14 and 15 are
positioned such that, In a plan  board 1 in accordance with Fig. 11 the
area of thefirst view of the support plate 2, the centres 4a and 5a of
conductor pattern 3 covered by the adhesive layer 13 the solder pads 4 and
5 pass through the straight  is completely pressed into the support plate 2
as a re- boundary lines 16 and 17 of the holes 14 and 15. A  suit of the
pressing process of the adhesive layer 13. part of the laminate 11 having
holes 14 and 15 is   5   Said pressing-in only takes place at those
locations shown in Figs. 3 and 4. As shown In Figs. 1, 3 and 4,  where the
first conductor pattern 3 is covered by the the radius of the semi-circular
holes 14 and 15 is se-  adhesive layer 13. Consequently, in those regions
lected so as to be slightly smaller than the radius of  where there is no
adhesive layer 13,i.e. at the loca- the solder pads 4 and 5.
tion of the holes 14 and 15, the first conductorpattern Subsequently, in
the manufacture of the printed  10   3 is not pressed into the support
plate 2, which is the circuit board 1 in accordance with Figs. 9 to 11, the
reason why only the outer semi-annular sections of laminate 11, In
accordance with Fig. 3, having holes  the solder pads 4 and 5 covered by
the adhesive layer 14 and 15 is provided in such a manner on the upper  13
are pressed into the support plate 2, while the cen- side of the support
plate 2, in accordance with Fig. 1,  trally located semi-circular sections
are raised rela- carrying thefirstconductor pattern 3, thatthe centres   16
tive to said semi-annular sections. In the pressing 4a and 5a of the solder
pads 4 and 5 pass through the  process, and as a result of the high
pressure gener- straight boundary lines 16 and 17 of the holes 14 and  ated
and the consequent substantial heating of both 15, as shown in Fig. 5. The
stack consisting of the  the support plate 2 and the adhesive layer 13, and
support plate 2, the first conductor pattern 3 and the  due to the holes 14
and 15 which are exempt there- laminate 11 is placed in a press 18, which
is diagram-  20  from and the resulting difference in pressure ratios
matically represented by a platen 19 and a ram 20. In  between the support
plate 2 and the area of the holes said press 18, the support plate 2 and
the laminate 11  14 and 15 in the laminate 11 on the one hand and the are
accurately positioned with respect to one another  remaining area of the
laminate 11 on the other hand, in such a manner that the cross-sectional
areas of the  the areas of the support plate 2 which are located be- holes
14 and 15 are located completely inside the   25  low the central
semi-circular sections of the solder closed solder pads 4 and 5. In
practice, paper layers  pads 4 and 5 are raised relative to the other areas
of are inserted between the platen 19 and the bottom  the support plate 2,
causing the central semi-circular side of the support plate 2 and between
the ram 20  sections of the solder pads 4 and 5 to be raised or and the
upper side of the copperfoil 12, however, said  arched so as to be
practically coplanar with the cop- paper layers which serve to eliminate
irregularities  3o  per foil 12. In the present case, the arched solder and
which ensure that both the platen 19 and the ram  pads 4 and 5 are
predominantly dish-shaped, how- 20 act sufficiently on the areas of the
printed circuit  ever, they may alternatively be dome-shaped. After board
cooperating with said press members are not  attaining the desired working
temperature of approx- shown in Fig. 5 for reasons of simplicity.
Subsequent-  Imately 150[err]C, said temperature is maintained for a ly,
the ram 20 and the platen 19 are moved towards  35  specific length of
time, after which the platen 19 and each other and heated to attach the
adhesive layer 13  the ram 20 are cooled, without reducing the pressure, to
thesupport plate 2 in a pressing process using heat  to avoid rejection of
the printed circuit board inter- and pressure.
mediate product. In the pressing process an adhesive In the pressing
process, the parts of the printed  bond is formed between the adhesive
layer 13 and circuit board located between the platen 19 and the   4o  the
support plate 2. ram 20 are subjected to a maximum pressure of ap-     The
intermediate product resulting from the proximately 100 bar, and, as
described above, both  pressing process Is partly shown in Fig. 6. As shown
the platen 19 and the ram 20 are heated until a max-  in Fig. 6, the area
of the first conductor pattern 3 imum working temperature of approximately
150[err]C is  which is covered by adhesive layer 13 is completely attained.
Said heating process also causes the sup-  45  pressed Into the support
plate 2 in the pressing proc- port plate 2, its adhesive layer (not shown)
and the  ess. The other areas of said first conductor pattern 3, copper
layer 12 and the adhesive layer 13 connected  i.e. the uncovered areas of
the solder pads 4 and 5, thereto to be heated. The adhesive layer 13
consists  are arched in the direction of the copper foil 12. As of an
adhesive material which, In a specific tempera-  Fig. 6 further shows, the
semi-circular holes 14 and ture range, exhibits a higher hardness than the
area  50  15 lead to the arched areas of the solder pads 4 and of support
plate 2 adjoining the first conductor pattern  5 which form solder sections
of the first conductor 3, consequently in the pressing process the area of
pattern 3. In a plan view of the printed circuit board, the first conductor
pattern 3 covered by the adhesive  the cross-sectional areas of the
semi-circular holes layer 13 is pressed Into the support plate 2 by the ad-
14 and 15 are located completely inside the closed hesive layer 13 whose
hardness exceeds that of the  55   areas of the solder pads 4 and 5, as
shown in Fig. 6 area of the support plate 2 adjoining the first conduc-
and, In particular, in Fig. 10. tor pattern 3 during a specific length of
time in the  As shown in Fig. 7, In the further manufacturing pressing
process, so that in the finished printed circuit  process of the printed
circuit board 1 in accordance 5    
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11, a second conductor pattern 21 is  30 there are situated the
cross-sectional areas of the formed from the copper layer 12, for example,
also by  holes 14 and 15 in the adhesive layer 13 and in the means of a
photo-etching process. Fig. 7 shows two  solder lands 22 and 23 as well as
at least a part of the solder lands 22 and 23 of said second conductor pat-
closed area of the solder lands 22 and 23 of the sec- tern 21 and conductor
tracks 24 and 25 extending   5   ond conductor pattern 21. away from said
solder lands, as shown in Fig. 10, as  As shown In Fig. 8 and, in
particular, in Fig. 10, well as four further conductor tracks 26, 27, 28
and  the cross-sectional area of each hole 14 and 15 In the 29. In this
case, the solder lands 22 and 23 have cir-  adhesive layer 13 is coincident
with one of the two cular boundary lines and are provided on the inside
mirror-symmetrical areas of the cross-sectional area with a semi-circular
area formed by the holes 14 and   10  of each further hole 31 and 32 in the
solder-stop-lao- 15. The circular boundary lines of the solder lands 22
quer layer30, which areas adjoin the line of symmetry and 23 are located
concentrically with respect to the  33 and 34. Further, the other one of
the two mirror- solder pads 4 and 5, the outside diameter of the sold-
symmetrical areas of the cross-sectional area of each er lands 22 and 23
being selected so as to be larger  further hole 31 and 32 in the
solder-stop-lacquerlayer than the outside diameter of the solder pads 4 and
5.  15  30, which mirror-symmetrical areas adjoin the line of The solder
lands 22 and 23 extend up to the holes 14  symmetry 33 and 34, are
completely situated inside and 15 and surround them completely. The solder
the closed area of each solder land 22 and 23 of the lands 22 and 23 form
solder sections of the second  second conductor pattern 21. As mentioned
above, conductor pattern 21.                              each further hole
31 and 32 in the solder-stop-lacquer It Is noted that an intermediate
product similar to  20  layer 30 has a circular cross-sectional area and
each that shown in part in Fig. 7 can also be obtained in a  hole 14 and 15
in the adhesive layer 13 has a semi- different manner, Le. in that in
addition to forming  circular cross-sectional area. holes in a laminate
having asynthetic resin intermedi-  The intermediate product to which the
solder- ate layer between the copper layer and the adhesive  stop-lacquer
layer 30 is applied is coated, on the side layer, the copper layer of said
laminate is also used   25  of the solder-stop-lacquer layer 30, with a
protective to form the second conductor pattern, after which the  lacquer,
not shown in Fig. 8, which has the property layer construction, carrying
the second conductor  that the heat generated In a subsequent soldering
pattern, and comprising the synthetic resin intermedi-  process causes said
protective lacquerto become liq- ate layer and the adhesive layer is
connected to the  uid and act as a fluxing agent Said protective lacquer
support plate 2 in a pressing process.        30  layer protects the copper
regions which would be ex- Subsequently, in the manufacture of the printed
posed In a subsequent soldering process, such as the circuit board 1 In
accordance with Figs. 9 to 11, the in-  solder lands 22 and 23 and the
solder pads 4 and 5, termediate product partly shown in Fig. 7 is provided
from oxidation. on the side of the second conductor pattern 21 with
Subsequently, as shown in Fig. 9, through-holes a solder-stop-lacquer layer
30 by means of a custom-  35  35 and 36 which pass through the solder lands
22 and ary technique. A partof the intermediate product com-  23, the
adhesive layer 13, the solder pads 4and 5 and prising a solder-stoplacquer
layer 30 is shown in Fig.  the support plate 2 are formed in a simple and
inex- 8. As shown in said Figure, the solder-stop-lacquer  pensive manner
by punching or alternatively by bor- layer 30 is provided with further
holes 31 and 32  ing. Said through-holes 35 and 36 serve as degasing which
communicate with the holes 14 and 15, respec-  40  holes allowing any gases
formed in a subsequent sol- tively. In a plan view of the printed circuit
board, said  dering process dueto heating, which isverylikelydue further
holes 31 and 32 have cross-sectional areas  to the presence of adhesive
material, to escape which, in this case, are circular. Thus, the further
through the support plate 2. In addition, said through- holes 31 and 32
have a cross-sectional area which,  holes can also be used to insert the
leads of compo- in a plan view of the printed circuit board, can be div-
45  nents. ided in two mirror-symmetrical areas of equal shape   Next, the
printed circuit board 1 shown, in part, in and equal surface area with
respect to a straight part-  Figs. 9 and 10 is provided with components,
custom- ing line, i.e. a line of symmetry 33 and 34. The centres  ary
components having leads being mounted on the 31a and 32a of the further
holes 31 and 32 in the sold-  bottom side (Fig. 9) of the printed circuit
board 1, and er-stop-lacquer layer 30 coincide with the centres 4a   50
the leads being passed through the holes 36 formed and 5a of the solder
pads4 and 5and with the centres  for this purpose, and the free ends of the
leads ter- of the solder lands 22 and 23, as shown in Fig. 8 The  minating
beyond the upper side (Fig. 9) of the printed radius of the further holes
31 and 32 in the solder-  circuit board 1. So-called SMD components (not
stop-lacquer layer 30 is selected so as to be substan-  shown) are mounted
directly on the upper side (Fig. tially equal to the radius of the
semi-circular holes 14  55  9) of the printed circuit board 1 shown In
Figs. 9 and and 15 In the adhesive layer 13 and in the solder lands  10. 22
and 23. Within the cross-sectional areas of the fur-  Subsequently, a
desired soldered joint is formed ther holes 31 and 32 in the
solder-stop-lacquer layer  between on the one hand solder lands 22,23 and
on 6    



11                  EP 0 540 101 B1                   12 the other hand
solder pads 4, 5, respectively. Said  tor pattern 21 also has
rectangularsolder pads40 and joints are formed by means of wave soldering
after  41. the above-mentioned loading operation has been car-   In the
printed circuit board not provided with com- ried out. This has the
advantage that the desired sol-  ponents In accordance with Fig. 14, the
further holes dared joints between the solder pads and the solder   5   31
and 32 in the solder-stop-lacquer layer 30 are ro- lands of the two
conductor patterns can be formed,  tated through 45[err] with respect to
the position of said without taking additional measures, In the soldering
further holes In the printed circuit board not provided process which is
necessary any way to solder the   with components in accordance with Fig.
13. component leads to the associated printed circuit ter-  In the
above-described exemplary embodiments minals.
10  an unsupported laminate is used for the manufacture Fig. 11 shows a
part of the finished, printed circuit  of the printed circuit board, said
laminate only consist- board 1 mounted with components obtained after a
ing of a copper foil and an adhesive layer applied to wave-soldering
operation as mentioned above. In    said copper foil. However, it is
alternatively possible said printed circuit board 1, the solder lands 22,
23  to use a laminate having a synthetic resin support lay- and the solder
pads 4, 5, respectively, are intercon-  15  er, in which case the synthetic
resin support layer Is nected by a soldered joint 37 and 38, respectively,
of  provided on one side with a copper layer and on the soldering tin, said
solderedJoint 38 additionally estab-  other side with an adhesive layer.
Such a laminate lishing an electrical connection between a compo-  has the
advantage that it has a greater strength, nent lead 39 of a component which
Is not shown and  which is sometimes desirable and advantageous. It is the
solder land 23 and the solder pad 5.      20  alternatively possible to use
another support plate In the case of the printed circuit board shown in
whose construction differs from that of the exem- Fig. 11, the
solderedJoints electrically contact equally  plary embodiments described
hereinbefore. In the shaped and equally large areas of the solder lands
above-described exemplary embodiments, only one and solderpadswhich are
interconnected bysaid sol-  side of the support plate is provided with a
first con- dered joints. By virtue of the fact that the shape and   25
ductor pattern, and a second conductor pattern is the surface area of the
solder areas interconnected  provided thereon. The second side of the
support by said soldered joints are substantially equal and ex-  plate may
be provided with a third conductor pattern tend in substantially the same
plane, it has been ob-  whose solder sections are connected to solder sec-
tained in a simple manner that said solder areas ex-  tions of a fourth
conductor pattern which is connected hibit a substantially equal solder
behaviour and that,  3o  to the support plate by a further adhesive layer
on the consequently, perfect soldered joints are attained.  side of the
third conductor pattern. The formation of said perfect soldered joints Is
further supported by the holes formed, after the pressing op- eration, to
connect the adhesive layer to the support  Claims plate, because, even when
an efflux of adhesive dur-  35 ing the pressing operation leads to the
formation of a  1. A two-layer or multilayer printed circuit board solder
barrier along the parting line through the fur-  comprising a support plate
and a first conductor ther holes in the solder-stop-lacquer layer, said
holes,  pattern having a first solder section and compris- which are
provided after the pressing operation,      Ing a second conductor pattern
having a second make sure that this solder barrier is removed at the lo-
40  solder section, which second conductor pattern cation of the holes, so
that at said location soldered  is separated from the first conductor
pattern by joints are obtained which are notobstructed by a sold-  an
adhesive layer, the first solder section and the er barrier.
second solder section communicating with one The difference between the
printed circuit board   another via a hole in the adhesive layer, the sec-
not provided with components shown in Fig. 12 and   45  ond solder section
extending up to the hole and the printed circuit board In accordance with
the       a solder-stop layer having a further hole being above-described
exemplary embodiment consists in       provided on the second conductor
pattern, which that, instead of solder lands, semi-circular solder
further hole communicates with the hole in the pads 40 and 41 are formed in
the second conductor      adhesive layer and leads to the second and the
pattern 21. Conductors 42 and 43 extend away from   5o  first solder
sections and, In a plan view of the said solder pads 40 and 41,
respectively.              printed circuit board, the cross-sectional area
of In the printed circuit board not provided with com-  said further hole
having a line of symmetry, char- ponents in accordance with Fig. 13, the
further holes  acterized in that, In a plan view of the printed cr- 31 and
32 in the solder-stop-lacquer layer 30 are      cult board, said further
hole in the solder-stop lay- square. The solder pads 4 and 5 of the first
conductor  55  er is positioned such that the hole in the adhesive pattern
3 are rectangular. In order to establish a sol-  layer has a boundary line
which is coincidentwith dered joint with the rectangular solder pads 4 and
5   the line of symmetry, and in that the hole in the of the first
conductor pattern 21, the second conduc-  adhesive layer is coincident with
one half of said 7    



11                  EP 0 540 101 B1                     12 the other hand
solder pads 4, 5, respectively. Said  torpattern 21 also has
rectangularsolder pads 40 and joints are formed by means of wave soldering
after  41. the above-mentioned loading operation has been car-    In the
printed circuit board not provided with com- ried out. This has the
advantage that the desired sol-  ponents in accordance with Fig. 14, the
further holes dered joints between the solder pads and the solder   5   31
and 32 in the solder-stop-lacquer layer 30 are ro- lands of the two
conductor patterns can be formed,  tated through 45[err] with respect to
the position of said without taking additional measures, in the soldering
further holes in the printed circuit board not provided process which is
necessary any way to solder the    with components in accordance with Fig.
13. component leads to the associated printed circuit ter-  In the
above-described exemplary embodiments minals.
10  an unsupported laminate is used for the manufacture Fig. 11 shows a
part of the finished, printed circuit  of the printed circuit board, said
laminate only consist- board 1 mounted with components obtained after a
ing of a copper foil and an adhesive layer applied to wave-soldering
operation as mentioned above. In     said copper foil. However, it is
alternatively possible said printed circuit board 1, the solder lands 22,
23  to usea laminate having a synthetic resin support lay- and the solder
pads 4, 5, respectively, are Intercon-  15  er, In which case the synthetic
resin support layer Is nected by a soldered joint 37 and 38, respectively,
of  provided on one side with a copper layer and on the soldering tin, said
solderedjoint 38 additionally estab-  other side with an adhesive layer.
Such a laminate lishing an electrical connection between a compo-   has the
advantage that it has a greater strength, nent lead 39 of a component which
is not shown and  which is sometimes desirable and advantageous. It is the
solder land 23 and the solder pad 5.       20  alternatively possible to
use another support plate In the case of the printed circuit board shown in
whose construction differs from that of the exem- Fig. 11, the
solderedjoints electrically contact equally  plary embodiments described
hereinbefore. In the shaped and equally large areas of the solder lands
above-described exemplary embodiments, only one and solder pads which are
interconnected by said sol-  side of the support plate is provided with a
first con- dered joints. By virtue of the fact that the shape and   25
ductor pattern, and a second conductor pattern is the surface area of the
solder areas interconnected  provided thereon. The second side of the
support by said soldered joints are substantially equal and ex-  plate may
be provided with a third conductor pattern tend in substantially the same
plane, it has been ob-  whose solder sections are connected to solder sec-
tained in a simple manner that said solder areas ex-  tions of a fourth
conductor pattern which is connected hibit a substantially equal solder
behaviour and that,  3o  to the support plate by a further adhesive layer
on the consequently, perfect soldered joints are attained.  side of the
third conductor pattern. Theformation of said perfectsolderedjoints is
further supported by the holes formed, after the pressing op- eration, to
connect the adhesive layer to the support  Claims plate, because, even when
an efflux of adhesive dur-  35 ing the pressing operation leads to the
formation of a  1. A two-layer or multilayer printed circuit board solder
barrier along the parting line through the fur-  comprising a support plate
and a first conductor ther holes in the solder-stop-lacquer layer, said
holes,  pattern having a first solder section and compris- which are
provided after the pressing operation,       ing a second conductor pattern
having a second make sure thatthis solder barrier is removed at the lo-  40
solder section, which second conductor pattern cation of the holes, so that
at said location soldered  is separated from the first conductor pattern by
joints are obtained which are not obstructed bya sold-  an adhesive layer,
the firstsoldersection and the er barrier.
second solder section communicating with one The difference between the
printed circuit board    another via a hole in the adhesive layer, the sec-
not provided with components shown in Fig. 12 and   45  ond solder section
extending up to the hole and the printed circuit board in accordance with
the       a solder-stop layer having a further hole being above-described
exemplary embodiment consists in       provided on the second conductor
pattern, which that, instead of solder lands, semi-circular solder
further hole communicates with the hole in the pads 40 and 41 are formed in
the second conductor      adhesive layer and leads to the second and the
pattern 21. Conductors 42 and 43 extend away from   50  first solder
sections and, in a plan view of the said solder pads 40 and 41,
respectively.              printed circuit board, the cross-sectional area
of In the printed circuit board not provided with com-  said further hole
having a line of symmetry, char- ponents in accordance with Fig. 13, the
further holes  acterized in that, in a plan view of the printed cir- 31 and
32 in the solder-stop-lacquer layer 30 are      cuitboard, saidfurther hole
in the solder-stop lay- square. The solder pads 4 and 5 of the first
conductor  55  er is positioned such that the hole in the adhesive pattern
3 are rectangular. In order to establish a sol-  layer has a boundary line
which is coincidentwith dered joint with the rectangular solder pads 4 and
5   the line of symmetry, and in that the hole in the of the first
conductor pattern 21, the second conduc-  adhesive layer is coincident with
one half of said 7 *   C   L   M   S   *   



13                  EP 0 540 101 B1                  14 further hole, which
half is bounded by the line of   der verbunden sind, der zweite
L8tabschnitt sich symmetry, the first and the sedooid solder section   bis
zu dem Loch erstreckt und eine Lotstop- having equally shaped and equally
dimensioned       schicht auf der zweiten Lelterstruktur vorgese- surface
areas.                                       hen 1st, welche ein weiteres
Loch aufweist, das 5       mit dem Loch in der Haftschicht verbunden ist 2.
A printed circuit board as claimed in Claim 1,       undzudemzweiten und
ersten L6tabschnittfrihrt characterized in that the line of symmetry is
und in elnem GrundriS der Leiterplatte die Quer- formed by a straight line
and in that, In a plan view  schnittsflache des weiteren Loches eine Symme-
of the printed circuit board, the hole in the adhe-  trielinie aufweist,
dadurch gekennzeichnet, dal sive layer has a straight boundary line which
is  io  In einem Grundrill der Leiterplatte des weitere substantially
coincident with said straight line of  Loch in der Lotstopschichtso
angeordnet let, dal symmetry.                                           des
Loch In der Haftschicht eine Grenzlinie auf- weist, welche der
Symmetrielinie entspricht, und 3. A printed circuit board as cdaimed In
Claim 2,       deal das Loch In der Haftschicht einer Hailfte des
characterized in that the further hole In the sold-  15  weiteren Loches,
welches zur Halfte durch die er-stop layer has a round cross-sectional area
Symmetrielinle abgegrenzt ist, entspricht, wobei and in that the hole in
the adhesive layer has a    der erste und derzweite
Lotabschnittgleichformi- semi-circular cross-sectional area.
ge und gleichgrole Oberflachen aufweisen. 4. A printed circuit board as
claimed in one of the   20   2. Leiterplatte nach Anspruch 1, dadurch
gekenn- preceding Claims, characterized In that, In a plan  zeichnet, daB
die Symmetrielinie durch eine ge- view of the printed circuit board, a
through-hole is  rade Unie gebildetwird, und dal in einem Grund- provided
through which passes the line of sym-      rig der Lelterplatte des Loch in
der Haftschicht ei- metry which extends through the cross-sectional      no
gerade Grenzlinie aufweist, welche im we- area of the further hole in the
solder-stop layer,  25  sentllchen der geraden Symmetrielinie ent- and in
that said through-hole passes through the    spricht. solder section of the
second conductor pattern, the adhesive layer, the solder section of the
first  3. Leiterplatte nach Anspruch 2, dadurch gekenn- conductor pattern
and the support plate.            zeichnet, daB des weitere Loch in der
Lotstop- 30      schicht eine runde Querschnittsflache und des 5. A printed
circuit board as daimed in Claim 4,        Loch In der Haftschicht elne
halbrunde Quer- characterized in that the through-hole is mirror
schnittsflache aufweist. symmetrical relative to a straight line of symme-
trythrough the cross-sectional area of thefurther  4. Leiterplatte nach
elnem der vorangegangenen hole in the solder-stop layer.              35
Ansprflche, dadurch gekennzelchnet, deal in el- nem Grundril der
Leiterplatte en Durchgangs- 6. A printed circuit board as claimed in one of
the     loch vorgesehen ist, durch welches die Symme- preceding Claims,
characterized in that, unlike     trielinie verlauft, die sich durch die
Querschnitts- the area of the solder section of the first conduo-  flache
des weiteren Loches in der L8tstopschicht tor pattern which is covered by
the adhesive lay-  40  erstreckt, und dal das Durchgangsloch durch er, the
area of the solder section of the first con-  den Lotabschnitt der zweiten
Leiterstruktur, die ductor pattern which is surrounded by the hole is
Haftschicht, den LUtabschnitt der ersten Leiter- at least partially arched
in the direction of the seo-  struktur und die TrAgerplatine geht. ond,
conductor pattern, the hole in the adhesive layer leading to the
soldersection of the firstcon-   45   5. Leiterplatte nach Anspruch 4,
dadurch gekenn- ductor pattern.
zeichnet, daB des Durchgangsloch spiegelgleich zu einer geraden
Symmetrielinbe durch die Quer- schnittsfliche des weiteren Loches in der
Lat- Patentansprflche                                        stopschicht
let. 50 1. Zwei- oder mehrlagige Leiterplatte mit einer Tr-  6.
Leiterplatte nach einem der vorangegangenen gerplatine und einer, einen
ersten L8tabschnitt     AnsprOche, dadurch gekennzeichnet, daB, im
aufweisenden, ersten Lelterstruktur und elner,       Gegensatz zu der
Flache des Lotabschnittes der elnen zweiten Lotabschnitt aufweisenden,
zwei-       ersten Leiterstruktur, welche mit der Haftschicht ten
Leiterstruktur, welche von der ersten Leiter-  56  versehen ist, die Flache
des Lotabschnittes der struktur durch elne Haftschicht getrennt !at, wo-
ersten Leiterstruktur, welche von dem Loch un- bel der erste Lbtabschnktt
und der zweite Lbtab-    geben Iet, zumindest zum Tell in Richtung der
schnitt uberein Loch in der Haftschicht miteinan-   zweiten Leiterstruktur
gewflbt let, wobel des 8 , .... 1|8 zzz151IIU   
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Haftschicht zu dem Lotabschnitt der  quo, dans le cas d'une vue de dessus
de la carte ersten Leiterstrukturfihrt.                      de circuit
imprim6, on a pr6vu un trou traversant par lequel passe la ligne de
symetrie s'6tendant A travers la coupe transversale de l'autre ouver-
Revendicatlons                               5       ture dans la couche
d'arret de soudage et on ce quo ledit trou traverse la r6gion de soudage de
la 1. Carte de circuit imprim6 a deux couches ou A      deuxibme
configuration de conduction, la couche couches multiples comportant une
plaque de       adh6sive, la r6gion de soudage de la premiere supportetune
premiere configuration deconduc-    configuration de conduction et la
plaque de sup- tion pr6sentbnt une premiere regbon de soudage  1o  port. et
comportant une deuxieme configuration de conduction prhsentant une deuxibme
r6gion de  5. Carte de circuit imprim6 conforme A la revendica- soudage,
ladite deuxieme configuration de        tion 4, caracteris6e en ce quo le
trou traversant conduction est separ6e de la premibre configura-  est
sym6trique en miroir par rapport A une ligne tion de conduction par une
couche adh6sive, la  i5  de sym6trie drolt traversant la coupe transver-
premibre rhgion de soudage et la deuxibme re-    sale de l'autre ouverture
dans la couche d'arret gion de soudage communiquant l'une avec I'au-    de
soudage. tre par I'interm6diaire d'une ouverture dans la couche adh6sive,
la deuxibme r6gion de soudage  6. Carte de circuit imprim6 confonme A l'une
des re- 9'6tendant jusqu'A louverture et une couche  20  vendications
pr6cedentes, caracteris6e en ce d'arret de soudage presentant une autre
ouver-   quo, contrairement A la zone de la r6gion de sou- ture dans la
deuxibme configuration de conduc-   dage de la premibre configuration de
conduction tlon, ladite autre ouverture communique avec     revetue de la
couche adh6sive, la zone de Ia r6- I'ouverture dans la couche adh6sive et
elle      glon de soudage de la premibre configuration de s'6tend vers lea
deuxibme et premibre regions de   25  conduction entouree de l'ouverture
est arqu6e au soudage et, dans le cas d'une vue de dessus de   moins
partlellement dans la direction de la la carte de circuit imprime, la coupe
transversale  deuxibme configuration de conduction, l'ouvertu- de ladite
autre ouverture presentant une ligne de  re dans la couche adh6sive
s'tendant vers la re- sym6trie, caract6ris6e en co quo, dans le cas    gion
de soudage de la premilbre configuration de d'une vue de dessus de la carte
de circuit impr-  30  conduction. m6, ladite autre ouverture dans la couche
d'arr~t de soudage est positlonn6e de fagon quo Iouver- ture dans la couche
adh6sive presentb une ligne de limitation coincidant avec la ligne de
sym6trie, et en ce quo louverture dans la couche adh6sive  3S coincide avec
une des deux moities de laditb au- tre ouverture, ladite moiti6 etant
limlee par la li- gne de sym6trie, les premibre et deuxibme re- gions de
soudage pr6sentant des zones superfi- cielles de forme et de dimensions
egales.  40 2. Carte de circuit imprime conforme A la revendica- tion 1,
caract6ra6e en ce quo la ligne de sym6trie oet form6e par une ligne droite
et on ce que, dans le cas d'une vue de dessus de la carte de circuit  45
imprime, I'ouverture dans la couche adh6sive pr6sentb une ligne de
limitation droite coTncidant sensiblement avec ladite ligne de sym6trie
drolit. 3. Carte de circuit imprime conforme A la revendica-  6o tion 2,
caracterisee en co quo l'autre ouverture dans is couche d'arret de soudage
pr6sente une coupe transversale ronde et en ce que I'ouvertu- re dans la
couche. adh6sive pr6sentb une coupe transversale semi-circulaire.
5S 4. Carte de circuit imprime conforme o l'une des re- vendications
prec6dentbs, caract6ris6e en ce I 1I!IIII!ID1ill 1111 D010 IIII    


