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(57) ABSTRACT 

The invention relates to a method for Shielding an electric 
circuit created on a printed circuit board (1) comprising a 
number or components (2). According to said method, a first 
electrically insulating layer (3) is applied to the whole 
Surface of the printed circuit board (1) and a Second earthed, 
electrically conductive layer (4), which acts as a shield, is 
then applied to the whole surface of said first electrically 
insulating layer (3), in Such a way that Suitable recesses (5) 
corresponding to the number of components are configured, 
The invention also relates to a corresponding combination of 
a printed circuit board (1), on which at least one electric 
circuit comprising a number of components (2) is created 
and a first electrically insulating layer (3) with a second 
earthed layer (4), which covers the whole Surface and acts as 
a shield. 
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METHOD FOR SHIELDING AN ELECTRIC 
CIRCUIT CREATED ON A PRINTED CIRCUIT 

BOARD AND A CORRESPONDING COMBINATION 
OFA PRINTED CIRCUIT BOARD AND A SHIELD 

0001 Method for shielding an electric circuit created on 
a printed circuit board and a corresponding combination of 
a printed circuit board with a shield 
0002 The invention relates to a method for shielding an 
electric circuit created on a printed circuit board. Elements 
which Serve for Shielding electric, high-frequency, radiating 
circuits are generally made of metallic materials, which are 
for example Soldered on. AS an alternative, metallized 
plastic housings may also be used. These are applied or their 
contacts are established on the printed circuit board by 
means of dispensing Strips. However, these plastic housings 
are usually expensive on account of production, for which 
reason they are used only little. Furthermore, the previously 
used shielding elements have a geometry which is dimen 
sionally quite stable. They form a kind of dimensionally 
fixed housing. In the case of an electric circuit created on a 
printed circuit board, there are usually components of dif 
ferent heights. In the case of metallic Shielding, it must be 
ensured that all the components are at an adequate distance 
from the metallic shielding in order to avoid a short circuit. 
AS an alternative, an intermediate insulating layer could be 
introduced. The housing Serving for Shielding is therefore 
shaped in Such a way that, even after it has been mounted 
onto the circuit, an additional Safety clearance between the 
housing and the individual components is ensured. 
0003. There have so far been essentially two basic forms 
of shielding. One is that shielding is provided in the form of 
a shroud which is fitted over the electric circuit to be 
shielded. This shroud is generally fixed on the printed circuit 
board by means of Screws. AS an alternative to this, it may 
also be Soldered onto the printed circuit board. A disadvan 
tage of this form is that this Shroud can only be mounted 
after the functional capability of the electric circuit has been 
tested. Mechanical loads possibly occurring in the case of 
fixing by means of Screws or thermal loads in the case of 
Soldering on mean that there is always the risk of the electric 
circuit being damaged. A Second possible way of forming 
Shielding is to provide a frame which is Soldered onto the 
printed circuit board and is closed by a Suitable cover after 
the functional capability of the electric circuit has been 
tested. In comparison with the variant first presented, this 
possible form has the advantage that, in the case of a repair, 
the electric circuit is quite easily accessible by removal of 
the cover. However, a disadvantage arises in this case due to 
the possibly resultant unsatisfactory fastening of the cover, 
which may also be able to fall off or detach itself in an 
uncontrolled or unintentional manner if allowance is made 
for its easy removal. 
0004 Such shields are used for example for technologies 
Such as DECT, GSM and in the case of other baseband 
circuits as well. Furthermore, they are also used for radio 
frequency circuit parts. 
0005. A disadvantage of the forms of shields explained 
by way of example for electrical lines is that, as already 
briefly mentioned, the Shield must be arranged with an 
adequate Safety clearance over the highest component of the 
electric circuit in order to avoid possible Short-circuits to 
electrically conductive component connections. The neces 
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Sary Safety clearance is generally Several 1/10 mm, but at 
least 0.2 mm. Apart from the Suitable Safety clearance, the 
dimensionally stable configuration of the Shield is also 
important here in order for the shield not to deform, whether 
by bending or buckling, during handling. If a Shroud is used, 
allowance must also be made here for the Shroud to have a 
tolerance of up to 0.5 mm. 
0006 A further disadvantage in the case of the forms of 
shields that are known and mentioned here by way of 
example can be seen in that mechanical StreSSes occur when 
there are Strong temperature variations. These stresses act in 
turn on the printed circuit board and thereby possibly Strain 
the Soldered connections for example. To this extent, loca 
tions that are liable to require repair are produced as a result. 
Furthermore, in the event of a rapid increase in temperature, 
there is the risk of condensation forming on the electric 
circuit and the Shield, which can lead to malfunctions 
ranging up to total failure of the electric circuit, in particular 
in the case of high-impedance electric circuits. Moisture 
occurring can cause short-circuits. 
0007. It was an object of the invention to provide a 
method for Shielding a circuit created on a printed circuit 
board with the aid of which the aforementioned disadvan 
tages of the Shields previously used can be obviated Simply 
and quickly. 

0008. This object is achieved by the independent claim 1. 
Further advantageous embodiments of the method according 
to the invention are presented in the corresponding Sub 
claims. 

0009. According to claim 1, a method for shielding an 
electric circuit created on a printed circuit board comprising 
a number of components is provided, a first, electrically 
insulating layer being applied to the whole Surface of the 
printed circuit board and a Second, grounded, electrically 
conductive layer, which acts as a Shield, being applied to the 
whole Surface of the first, electrically insulating layer in Such 
a way that Suitable recesses corresponding to the number of 
components are provided. 

0010. In a particularly preferred embodiment of the 
method according to the invention, the combination of the 
first, electrically insulating layer with the Second, grounded, 
electrically conductive layer, the Second layer having cor 
responding recesses for the components, is an HDI layer. 
Here, HDI means “High Density Interconnection”. It is 
generally a printed circuit board on which the greatest 
possible number of connecting paths are created. The elec 
trically conductive layer generally consists of copper and 
has a thickneSS in the range of 20 um-60 tim, preferably 
approximately 30 um. The electrically insulating layer pref 
erably consists of an epoxy resin and has a thickness in the 
range of 20 um-60 um, preferably approximately 40 um. 
This consequently produces an overall thickness in the range 
of 40 um-110 um, preferably of 4.0 um-80 um. 
0011. The major advantage of the method according to 
the invention can be seen in that it is possible to dispense 
with a Shield in the form of a dimensionally stable housing, 
Such as for example a shroud described at the beginning or 
a frame with a cover. The miniaturization of the components 
and the use of Very short connections, in particular So-called 
"ball grids', on integrated components allows adequate 
Shielding of Such an electric circuit created on the printed 
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circuit board to be achieved already by the method accord 
ing to the invention. It must be emphasized in this respect 
that the elements to be shielded of the electric circuit are 
predominantly the connection lines and to a lesser extent the 
components. The latter only have a usually negligible radi 
ating efficiency. The connection lines on the other hand act 
as antennas. For this reason, the components themselves do 
not necessarily have to be shielded directly. 
0012. The method according to the invention makes the 
handling of the printed circuit board together with the circuit 
created on it much easier. The shield in the form of the two 
additionally applied layerS is virtually fully integrated into 
the printed circuit board, So that no additional Space for a 
Shield has to be taken up. By comparison, if dimensionally 
Stable metallic Shields are used, an adequate Safety clearance 
from the electric circuit or the individual components mak 
ing up the circuit must be maintained in order to avoid the 
occurrence of Short-circuits. So far, it has always been 
necessary to ensure when handling the printed circuit board 
together with the shield that no deformation of the shield that 
could possibly lead to the occurrence of short-circuits can 
occur. On the basis of the method according to the invention, 
this careful handling is no longer necessary. 
0013 The establishment of contacts of the individual 
components with the printed circuit board for the actual 
interlinking of the individual components with one another 
preferably takes place by means of laser contacting or a laser 
technique, preferably directly at the location of the corre 
sponding component. Directly at the location of the com 
ponent means here that the contact Sites of the component 
are preferably arranged between it and the printed circuit 
board. So-called micro-Vias are produced by means of a 
laser. These are so-called “blind holes', i.e. bores which are 
of an extremely Small depth. The bores necessary for estab 
lishing contacts are virtually punctiform, So that no air space 
can be created in the bores. Consequently, there is no 
capillary action. When establishing contacts by means of a 
Soldering proceSS, for example, it is consequently ensured 
that the Soldering tin applied is not drawn away by a 
capillary action occurring or centrifugally removed by air 
that is present. Consequently, very Solid and Stable contact 
Sites are obtained. 

0.014. The second, grounded, electrically conductive 
layer, which acts as a Shield, is applied according to the 
invention to the whole Surface in Such a way that Suitable 
recesses corresponding to the number of components are 
provided. The fact that the contacting of the individual 
components with respect to the printed circuit board can be 
performed, as described, directly at the location of the 
respective components means that the necessary recesses 
can preferably be kept as Small as possible, So that greatest 
possible shielding is obtained. 
0.015 A further advantage of the present invention can be 
Seen in that a much Smaller type of construction can be 
created, Since Surfaces for applying a shield, Such as for 
example in the form of a frame with a cover or a shroud, are 
not additionally required. The Saving of the Shielding parts 
and the reduced Surface area of the printed circuit board have 
the effect of producing a positive balance of costs. 

0016 Furthermore, the invention relates to a combination 
of a printed circuit board, on which at least one electric 
circuit comprising a number of components is created, with 
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a first, electrically insulating layer and a Second, grounded, 
full-Surface, electrically conductive layer, which acts as a 
Shield, the first, electrically insulating layer being applied to 
the whole Surface of the printed circuit board and the Second, 
grounded, electrically conductive layer, which acts as a 
Shield, being applied to the whole Surface of the first, 
electrically insulating layer in Such a way that Suitable 
recesses corresponding to the number of components are 
provided. 

0017. The combination of the first, electrically insulating 
layer with the Second, grounded, full-Surface, electrically 
conductive layer is an HDI layer. HDI stands for “high 
density interconnection'. 

0018. The establishment of contacts of the individual 
components with the printed circuit board for the actual 
interlinking of the individual components with one another 
is preferably performed by means of laser contacting, pref 
erably directly at the location of the corresponding compo 
nent. Directly at the location of the component means here 
that the contact Sites of the component are preferably 
arranged between it and the printed circuit board. This 
makes it possible to keep the recesses provided in the 
Second, grounded, electrically conductive layer for the cor 
responding number of components as Small as possible with 
regard to the respective dimensions, So that optimum shield 
ing is achieved. 
0019 Further advantages of the present invention are 
presented on the basis of the following figure, in which: 
0020 FIG. 1 shows a schematic representation of a 
combination of a printed circuit board, on which at least one 
electric circuit comprising a number of components is 
created, with a first, electrically insulating layer and a 
Second, grounded, full-Surface, electrically conductive layer. 

0021 FIG. 1 shows a combination of a printed circuit 
board 1, on which an electric circuit comprising a number of 
components 2 is created. A first electrically insulating layer 
3 is applied to the whole surface of the printed circuit board 
1, i.e. this layer 3 extends over the entire Surface area of the 
printed circuit board 1. The layer 3 preferably consists of 
epoxy resin and has a thickness in the range of 20 um-60 um, 
preferably of approximately 40 lim. The Second, grounded, 
electrically conductive layer 4 is applied to this first layer 3. 
The layer 4 has recesses 5 corresponding to the number of 
components 2. The layer 4 is preferably made of copper. The 
establishment of the contacts of the components 2 with the 
printed circuit board 1 is performed directly at the location 
of the respective components 2, So that the Second, 
grounded, electrically conductive layer 4 can come up very 
close to the individual components 2, or the recesses 5 can 
be kept very Small with regard to their dimensions. Accord 
ingly, Shielding over as wide an area as possible is achieved 
by means of the Second, grounded, electrically conductive 
layer 4. AS already described, contacts between the compo 
nents 2 and the printed circuit board are preferably estab 
lished by means of a laser technique. With the aid of the laser 
technique, So-called micro-Vias, i.e. “blind holes', are pro 
duced. These are bores which are of an extremely small 
depth. 

0022. The printed circuit board 1 itself likewise com 
prises a number of layers here, with electrically conductive 
layers 1a and electrically insulating layerS 1b alternating. 
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The electrically conductive layers 1a preferably consist of 
copper, while the electrically insulating layerS 1b consist of 
an epoxy resin. The actual interlinking of the individual 
components 2 takes place in the electrically conductive 
layers 1a of the printed circuit board 1. 

1. A method for Shielding an electric circuit created on a 
printed circuit board (1) comprising a number of compo 
nents (2), a first, electrically insulating layer (3) being 
applied to the whole surface of the printed circuit board (1) 
and a second, grounded, electrically conductive layer (4), 
which acts as a Shield, being applied to the whole Surface of 
the first, electrically insulating layer (3) in Such a way that 
Suitable recesses (5) for receiving the components corre 
sponding to the number of components (2) are provided. 

2. The method as claimed in claim 1, characterized in that 
the first, electrically insulating layer (3) together with the 
Second, grounded, full-Surface, electrically conductive layer 
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(4), which acts as a shield, with Suitable recesses for 
receiving the components (5) corresponding to the number 
of components (2), is an HDI layer. 

3. A combination of a printed circuit board (1), on which 
at least one electric circuit comprising a number of compo 
nents (2) is created, with a first, electrically insulating layer 
(3) and a second, grounded, full-surface, electrically con 
ductive layer (4), which acts as a shield, the first electrically 
insulating layer (3) being applied to the whole Surface of the 
printed circuit board (1) and the Second, grounded, electri 
cally conductive layer (4), which acts as a Shield, being 
applied to the whole Surface of the first, electrically insu 
lating layer (3) in Such a way that Suitable recesses for 
receiving the components (5) corresponding to the number 
of components (2) are provided. 
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