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TEST EQUIPMENT FOR CHECKING SENSORS SENSITIVE
TO MAGNETIC FIELDS

Technical field

The present invention refers to the technical field
relative to test equipment capable of generating
controlled magnetic fields for the check of sensors
sensitive to a magnetic field.

In particular, the invention refers to innovative
test equipment for the check of sensors placed inside a
magnetic field and that results to be precise in the
generation of the magnetic field, comprised the one in
vertical direction Z, and that above all are structurally

simple.

Background art

Electronic sensors that are sensitive to magnetic
fields have long been present in the market, capable of
perceiving the magnetic field and reproducing an
electronic reply on the basis of the magnetic field
perceived. Recently, this type of sensors, for various
applications, have been realized also with MEMS technology
(Microelectronic Machines) that have allowed both
miniaturization and cost reduction. One of these
applications, just as a way of example, foresees the
integration of these sensors inside new generation mobile
phones (such as the iPhone) in such a way as to integrate
electronically inside them a compass function. The
electronic sensor, which results sensitive to the Earth’s

agnetic field, perceives it and reproduces in reply a
consequent signal that 1s used by a specific software to

reproduce the compass function.
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Independently from that which can be the specific
application of this type of sensor, it is anyway
absolutely necessary that it is correctly tested with
specific equipment with the aim of verifying, and
eventually correcting, its “perception” of the magnetic
field.

To that aim, there is equipment in the market that
foresees a base plane on which the sensors to test are
placed. A plurality of coils are also foreseen arranged in
pre~determined positions.inside which current is made to
pass, which generates an induced magnetic field. The
magnetic field has to be generated in the three main
directions (X, ¥, Z) with extreme precision and this takes
place through a control of the intensity of circulating
current and the controlled exclusion or activation of some
coils.

However, this solution presents the big technical
inconvenience that the control of the direction and
intensity of the magnetic field, generated through the use
of the coils that are composed by a mass of spirals inside
which the current circulates, does not result easy at
all. It 1is clear that also a simple deformation of the
coil can cause an undesired alteration of the magnetic
field with respect to the expected real value. In brief,
the magnetic fields obtained with this type of equipment,
above all the one in the vertical direction Z, are
scarcely precise and scarcely controllable, therefore
altering the result of the test that is going to be done
on said sensors. | |

Moreover, the coils are structurally cumbersome and

render their placement in the test equipment-difficult.

Disclosure of invention

It is therefore the aim of the present invention to
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provide a type of test equipment that solves at least in
part said technical inconveniences.

In particular, it is the aim of the present
invention to provide a new type of test equipment that
results simple and precise 1in the generation of the
magnetic field.

These and other aims are therefore reached with the
present equipment 100 as per claim 1.

The equipment includes:

- A base plane (30) comprising one or more fixing
positions (9) on which to arrange said one or more sensors
(200) to test: |
- Means (40) to inject elecfric current 1in the base
plane (30)7
- Means (10, 15) for the generation of a magnetic field
through the circulation of the electric current injected.
In accordance with the invention the means (10, 15)
for the generation of the magnetic field comprise:
- Two or more first tracks (10, 15), parallel between
them, and on which the electric current injected can
circulate and that develop on the base plane (30) along a
first direction (X, Y):
- Two or more second tracks (10, 15), parallel between
them, on which the electric current injected can circulate
and that develop on the base plane (30) along a second
direction (X, Y), orthogonal to the first direction (X,
Y).

The fixing positicons (9) are also placed each one in
such a point that a reference plane (500), orthogonal to
the base plane (3), passing through said fixing position
and parallel to the first tracks and to the second tracks,
results a symmetric plane or substantially symmetric plane
for the base plane (30). ' ' . ' '

In fact, the tracks placed on one side of such a
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symmetric plane 500 are symmetrical or almost symmetrical
to the tracks that are on the opposite side. The
substantially symmetry depends on the point in which the
fixing position is placed, which could be not perfectly
centered with respect to the base plane 30, above all
precisely 1if many independent fixing points 9 are
foreseen.

An electronic processor (20) 1is therefore foreseen,
programmed to control the injection of current in such a
way that this takes place in a single direction and/or in
two opposite directions.

The symmetry of the tracks with respect to the fixing
positions allows at this point, following the injection of
current, to obtain precise magnetic fields in a direction
(for example X or Y) as consequent vectorial summation of
components, some of which are mutually annulled (thanks
precisely to such a symmetry), therefore obtaining the
desired direction. Depending on whether the current
travels in a direction with respect to the fixing point or
in two opposite directions, the resultant magnetic field
is either in direction Z or in direction X and Y.

This particularly simple system therefore reaches all
the pre-set aims.

Above all, the use of the tracks allows a structurally
simpler and 1less cumbersome solution with respect to
traditional solutions that foresee the use of coils.

Moreover, the control of a magnetic field induced is
significantly more precise through the passage of current
in the tracks rather than inside the coils. Last but not
least, this solution, in a simple manner, allows precisely
also a precise control of the magnetic field in the
direction 2, something that is currently not obtainable
with traditional solutions.

Advantageously, the injection of current is in a
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single direction in the first tracks and in the second
tracks, in such a way that said symmetry of the tracks
with respect to the fixing positions (9) generates on the
fixing positions a magnetic field (B1l) substantially
parallel to the Dbase plane (30) and substantially
orthogonal to the direction of development of the tracks
in which the current circulates, and in a direction on the
first and second tracks that are on one side of a
symmetric plane (500) corresponding to one or more
positions (9) to test and in the opposite direction on the
tracks that are on the side opposite to said symmetric
plane and parallel to the preceding tracks in which said
current circulates so that the resultant of the magnetic
field (Bz) is orthogonal to the base plane (30).

It 1is <clear that the succession of injections of
current can be any, that is first only on the first tracks
in a single direction, then only on the second tracks in a
single direction, and then, for example, on the first
tracks in direction on one side of a symmetric plane 500
and on the opposite side in the tracks on the other side
of the symmetric plane. Alternatively, it can be injected,
for example, in two opposite directions and then only on
the second tracks in a direction and then only on the
first tracks in a single direction.

Advantageously, the tracks can be realized in copper.
The advantage is that of a solution that guarantees a good
circulation of current with a low production cost.

~ 7 Advantageously, the first tracks and the second tracks
are on two different faces (3’, 3’’) of the plane (3).

Advantageously, around a hundred of first tracks and
around a hundred of second tracks can be foreseen.

Obviously, the higher the number of tracks the lower

ymmetry will be. In theory, there is no limit to the
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number of tracks that can be implemented.

Further advantages can be deduced from the other

claims.

Brief description of drawings

Further characteristics and advantages of the
present invention will result clearer with the description
that follows of one of its embodiments, made to illustrate
but not to limit, with reference to the annexed drawings,
wherein:

— Figure 1 shows in an axonometric view a schematization
of the test apparatus in accordance with the invention;

— Figures 2 and 3 show the two faces of the base plane 3
on which the sensors to test are placed and on which
the tracks for the passage of <current for the
generétion of the magnetic fields develop;

— Figure 4 shows a detail of track 10 on which the
current passes;

— Figure 5 shows an axonometric view;

- Figure 6 shows in a front view the formation of the
magnetic field concentric to the track for the passage
of the current;

— Figure 7 shows the generation of the magnetic fields
through the injection of current in the parallel tracks
that develop along the direction Y and the actioh of
the resultant magnetic field (Bl) on the sensor; the
sensor 1is arranged with respect to the base plane in
such a position with respect to the underlying tracks
that the resultant of the magnetic field is in the
direction X when the current flows in the tracks along
the direction Y;

— FPFigure 8 shows the generation of the magnetic fields
through the injection of current in the parallel tracks

that develop along the direction X and the action of
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the resultant magnetic field (Bl) on the sensor; the
sensor 1is arranged with respect to the base plane in
such a position that, with respect to the underlying
tracks, that the resultant of the magnetic field is in
the direction Y when the current flows in the tracks
along the direction X;

— Figure 9 shows, as a way of example, some values of
magnetic fields obtained with a current of 5A;

— Figure 10 shows the generation of magnetic field (Bz)
in the direction Z obtained as a consequence of the
passage of current in two opposite directions to the
right and to the left of the position of the sensor to
test;

— Figure 11 shows some values obtained always with
current at 5A; ,

— Figure 12 shows in a further axonometric view a pattern

of magnetic fields for obtaining the component Bz.

Description of some preferred embodiments

Figure 1 shows in an axonometric view, in the form
of a scheme, a test equipment 1 as per the present

invention.

In particular, figure 1 shows an electronic
processor 20, for example a PC, which is used for the
control of the generation of the current and the check of
reply of the sensor that is tested. In particular, figure
1 shows the base plane 30 to do the test, the object of
the invention, and that will be described in detail right
below. The base plane has to be then fed electrically for
the generation of the magnetic field, as described below.
To that aim, electric wires 40 are foreseen that are

equired current is fed (generally about 5 Amperes).
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A motherboard 50 is also foreseen, connected to the
base plane, and whose function is that of generating other
useful signals. at the completion of the test of the

magnetic sensor, and a feeder 60.

Going into the details of the invention, therefore,
figure 2 and figure 3 show the base plane 30 which
includes a plurality of strips 10 arranged according to a
direction indicated in figure with Y and a plurality of
strips 15 that develop in a direction orthogonal to the
preceding one, called X. The strips X and Y are therefore
orthogonal among them, that is each strip X is orthogonal
to all the strips Y present and vice-versa. Moreover, all
the strips that develop in the direction Y are parallel
among them, as well as all the strips in the direction X,
actually forming a plurality of tracks of circulation of

the electric current that become crossed among them.

The PC 20 in fact controls the injection of current
in the two directions and measures the reaction of the
sensors that are going to be tested after the generation

of the magnetic field.

The base plane 30 is in fact a circuit printed with
acronym (“pcb” -Printed Circuit Board) on which these
strips are stamped which have precisely a resistance
function for the passage of the current. For example, as
shown in figure 5, the base plane 30 can be obtained with
the overlapping of many layers on each of which are
printed or obtained such tracks of circulation of the
current. As shown 1in figure 2 and figure 3, the layers
that contain the tracks “X" and "Y" are only two of the
different layers that compose the pcb, and are indicated
in figure with numbers 3’ and 3'’. The layers, in general,
can anyway be many more  (10-16-20 ..) and serve to make

lsc other service tracks pass. These two layers X and Y,
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like all the other layers, are generally separated by
plastic material (typically FR4).

The strips are realized of an idoneous material for
the conduction of current, like for example copper, and
are arranged in such a way that those in the direction Y
of figure 2 1lay on the face 3’, while those in the .
direction X of figure 3 lay on the opposite face 3’7,
always of the Dbase plane 30. Obviously, the inverse
solution 1is absolutely equivalent and can be adopted

without moving apart from the present inventive concept.

Figure 4 cut out for clarity purposes a portion of
printed circuit 30 in such a way as to enlarge a short
stretch of track (for example the 10 or the 15) on which

current circulates in accordance with the direction of

arrow 300 represented.

The same situation of figure 4 1is shown for more

clarity in an axonometric view in figure 5.

Figure 6 therefore shows clearly how the circulation
of current along a track (10 or 15, indistinctly)
generates a magnetic field (B) formed by many circles
concentric among them to the track where the current
circulates. When a sensor 200 to test is placed at a
certain quota from the base plane, this will be
intercepted, depending on the quota, by a circle of the

magnetic field.

Going on with the structural description of the
invention, figure 2 and figure 3 show a plurality of
positions 9 disseminated on one of the two upper surface
3" or lower surface 3’’ of the base plane and arranged to
hold specific supports where the sensors to test are

placed (eventually hold reference sensors as well). TIf,

>r example, the positions are arranged on the face 3’

figure 3 1s to be interpreted in the sense that it




10

15

20

25

30

WO 2014/057506 PCT/IT2012/000310
10

highlights these positions 9 with respect to the tracks

present also on the face 3’’. The contrary can be obtained

without moving .apart from the present inventive concept.

In this way, the sensors to test can be placed
directly on the base plane 30, in correspondence of the
upper surface or lower surface and they remain fixed there

during the test.

Such supports and the connection system of them to
the base plane are well known in the state of the art and
are not the object of the present invention and, for this
reason, are not described in further detail here. Just for
completion reasons it is here cited a connection through

attachment holes, detachable junction systems, etc.

As shown in figure 7, said plurality of positions 9
are highlighted disseminated on the plane and on which to
apply the sensors or directly or preferably through the
specific devices that hold them. Each position is suitable
for holding a sensor and each position 9 is distanced
laterally from another position 9 placed side by side
along the direction X through a certain number of strips
of circulation of the current interposed that develop in
the direction Y and placed side by side along the
direction X. The columns 9 of the positions are placed
between a line of strips 10 of passage of current..
Nevertheless, they could also be arranged in a point where

there is no passage of a strip.

Subsequent figure 8 shows the same positions 9
(plane 3 rotated of 90°) to highlight their positioning
with respect to the tracks belonging to the undeflying
layer and that are orthogonal to the preceding ones and
that develop in the direction X (therefore the tracks that
"re in the underlying layer). Also in this case each

.0sition 9 foresees a certain number of tracks to its
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right and to its left and preferably each position is

placed above a strip.

What is’ dimportant is therefore precisely the
arrangement of said positions, or anyway of support means
in general for these sensors. The arrangement of the
positions has to be such that there exists a substantially
symmetrical of each position 9 with respect to all the
tracks that develop in the direction X on the face 3’’’ and

in the direction Y on the face 3’.

Basically, there 1is a multiplicity of parallel
tracks in the direction X and a multiplicity of parallel
tracks in the direction Y. The area where the fixing
positions are placed is arranged in such a way that each
position enjoys a substantial symmetry with respect to the
tracks contextually in the direction X and 1in the

direction Y.

With reference to figure 2 it 1s also represented,
for example, a symmetric plane 500, orthogonal to the
plane 3, and passing through any positioning point 9. Such
a symmetric plane 500 is in this example case parallel to
the tracks that develop in the direction Y (tracks 10 of
figure 2). It 1is deduced from here that such a plane
divides the plane 3 into two symmetric parts precisely
with respect to said tracks since the number and the
arrangement of the tracks on one side of the plane is
equal or substantially equal to the tracks placed on the
opposite side (in the case of the figure the plane is
parallel to the tracks 10 but the same thing happens if it
is realized parallel to the tracks 15). Reference is made
to substantial symmetry since perfect symmetry would be
obtainable with a single central position while, with more

same number of tracks on one side and on the other side
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with respect to the theoretical symmetry plane 500.
Nevertheless, as better described in detail below, such a

symmetry error -is unimportant.

The sensors to test will be positioned typically
above the board and are never moved. Even 1f the tracks
that develop in direction Y (the tracks 15 of figure 3)
are arranged in the second layer 3’’, the magnetic field
will be anyway present above the “board” (the distance
between the two layers X and Y is of the tenth of mm and
therefore introduces an unimportant error on the
alteration of symmetry). As already said, the tracks on
the right/left-top/bottom of the sensors are many; this is
because if it is wished to test many Sensors
simultaneously, it will not be possible to have the same
number of tracks for all. By 'increasing the number,
typically around a hundred on the left and on the right,
the eventual dissymmetry (105 on the right and 95 on the
left) becomes poorly relevant. With a single sensor at the

center the symmetry would be perfect.

As shown in figure 7 section A-A, the sensor 200,
independently from the fixing means, is arranged in such a
way that there is a substantial symmetry with respect to
all the tracks present on its right and on its left.
Basically, if the sensor placed in position 9’ is
considered, for example, this, like all the others, will
see a certain number of tracks on its right which is
substantially equal to the number of tracks that sees on
its left with almost perfeét symmetry (see also section A-
A of figure 7). If the sensor were just one and placed

perfectly at the center, there would be perfect symmetry.

Section A-A of figure 7 cuts out only for clarity
nurposes just two tracks on the right and on the left of

he placement position of the sensor but it is clear that
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actually the number of tracks on the right and on the left

" is much higher. It is therefore clear that, for example,

the position 9"’ of figure 7 will see a number of tracks,
on its right, lower to five with respect to the sensor 9’
and not really perfect but that introduces an unimportant

error.

The same positions enjoy symmetry, obviously also

with respect to the underlying tracks.

With a high number of tracks, as in accordance with
the present invention, this “almost symmetry” therefore
introduces an unimportant error. The greater the symmetry
of these tracks 1is, the better the uniformity of the
magnetic field will be 1in correspondence of the various
positions. If the number of strips is quite high (around a
hundred or more) also the non perfect symmetry of the
numpber of strips will not imply substantial differences

in the uniformity of the field produced.

It is precisely this symmetry that allows to obtain
a vectorial summation of the magnetic fields so that the
resultant is almost exclusively that in a specific desired

direction.

To that aim, always figure 7 highlights physically
what happens in correspondence of the passage of current
along said strips, through the enlargement in section A-A.
It is clear that to this is added, in an identical manner,
the effect of the other tracks present in an identical

manner to what has been describe.

The positioning point of the sensor to be applied is
represented by the position 9’ placed on a strip of

passage of current. Referring to the two strips of passage

wmbers 2 and 3, these generate a certain magnetic field,

circular and concentric to the strip and that intercepts
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the sensor. Actually, there are other magnetic fields that
are concentric of greater and smaller diameter generated
by each track but these, not intercepting the sensor, are
not of interest. Being the current the same in direction
and intensity in all the strips (5 Amperes), in fact the
magnetic field, circular and concentric to the track 2, is
equal to that of the track 3. Likewise, the track 1
generates a magnetic field, circular and concentric to the
track 1. Being the track 2 and the track 3 positioned
symmetrically with respect to the sensor to test 200, the
sensor 200 will feel the effects of a magnetic field, the

resultant of which is (Bl) in the direction X.

Basically, by making in such a way so that a same
intensity circulates and there is a same direction of
current between a track on the right and a track on the
left of the point 9, tracks that are of symmetry for the
sensor 200, it is obtained by known vectorial summation a
precise resultant of magnetic field in the direction X
because in the other direction Y they are annulled
reciprocally. Figure 7 section A-A shows the vector
magnetic field B2 tangent to the magnetic field generated
by the track 2 and the vector B3 tangent to the circular
magnetic field generated by the track 3 and therefore the
resultant 1is Bl. Thanks to the positioning of the sensor
exactly on the vertical of the track 1, in that point
therefore the resultant of this magnetic field 1is

precisely in the direction of B1.

It is therefore clear that, for that to happen, the
intensities of current between the tracks 2 and 3 have to
be equal to generate the same magnetic field. The magnetic
field of the track 1 could also be not present but, when

present, it contributes to increase the resultant of Bl.

It is also clear that, for functional simplicity, in
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all the tracks the same current passes even if, in theory,
it would be possible to diversify the intensities of
current in such a way that they are different for each
pair of symmetric tracks with respect to the positioning

point of the sensor.

Always with reference to figure 7, many tracks on
the right of the point 9’ and many tracks on the left (in
the order of a hundred) are foreseen and, two by two,
perfectly symmetric with respect to the point itself. BAs
already said, being the positions more than one, the
symmetry is not perfect, therefore or on the right or on
the left there can be far tracks that do not have their
correspondence on the opposite side. Their contribution,
on the whole, introduces however an error on the resultant
magnétic field that is unimportant. Therefore, as always
shown in figure 7, when current passes simultaneously in
all the tracks on the right and on the left of the sensor
(along the direction X), the sensor to test 200 feels the
effects of a resultant Bl that 1is the sum of the
contributions of all the tracks on its right and on its

left.

Obviously, the quota, that is the altitude of
positioning of the sensor, influences only the intensity
of the magnetic field obtained, in the sense that the
higher the altitude of positioning of the sensor with
respect to the base 3 will be, the lower the wvalue of B2
and B3 will be and therefore the resultant Bl. When the
quota varies it is therefore necessary to increase the
intensity of current if a pre-determined value of Bl wants

to be obtained.

Going on with the description of the invention,
figure 8. shows exactly what has been already described

>ut, this time, with reference to the underlying tracks.
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Also in this case, as exactly for the preceding one, the
injection of current in a direction along the paths of the
tracks (indicated with the direction X because the table
has been rotated of 90° in this view) generate the same
effect described above. As said, the positions are placed
symmetrically with respect to all the tracks, that is

those of the upper and lower layer.

Figure 9 provides some examples of values obtained
on the basis of specific distances of arrangement and 5

Amperes of circulating current.

Going on with the description of the invention,
figure 10 describes the obtaining of a precise magnetic

field (Bz) in the direction 2Z.

This 1s now obtained by injecting current in two
opposite directions respectively in the track on the right
and in the track on the left of the point where the sensor
to test is placed, preferably (but not necessarily) in the.
same layer. Figure 10 therefore shows clearly how, in
accordance with this simple methodology, it is possible to
obtain precise values of magnetic field also in the
direction Z that, notoriously, 1is the most difficult to

control with traditional systems.

Always with reference to figure 10 it is in fact
clear how the current circulating in the path 2 generates
a magnetic field B2 tangent to the circumference of
magnetic field that intercepts the sensor. In the path 3
the current, however, 1is circulating 1in the opposite
direction and therefore the magnetic field will be B3,
always tangent to the circumference, but specular with

respect to B2. In this manner, the resultant is perfectly

vertical, while the components parallel to the plane 3 are .

annulled. -

Figure 11 shows further values obtained.
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It 1is clear that the preferred embodiment of the
invention described 1is based on the obtaining of
components X, Y and Z of magnetic fields, making the same
current circular in all the tracks and therefore taking
advantage of a symmetric or almost symmetric positioning
of each fixing point of the sensor with respect to the
tracks in which the current circulates. This in fact
creates magnetic fields whose resultant 1is almost
exclusively in a single direction because in the other

direction it is annulled.

The value of the circulating current in the tracks
will determine the intensity of the resultant magnetic

field. A preferred value is of 5 Amperes.

In use, therefore, the sensors are placed on the
plane 30, for example in correspondence of the face 3’ and
current is injected in the tracks 10, generating on them
the magnetic field in the direction X of figure 2.
Subsequently, leaving unaltered the fixing position of the
sensors, current is injected along the tracks X,
generating the resultant magnetic field in the direction

Y.

Last, the sensors (one or more than one) are tested
in the direction Z by injecting current in a direction on
one side and on the opposite direction on the other side

as per figure 10, 11 or 12.

In the lower part of the board, therefore on the
opposite side with respect to where the sensors to test
are placed, reference sensors are positioned, which can be
used to guarantee the repeatability and reproducibility

of the measures of magnetic field.

The symmetry meant in the present description—is-to—

>e—intended as placement of the tracks with respect to any

fixing position not taking into account, obviously[ the
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presence of other fixing positions.

Although in the preferred embodiment of the present
invention the injection of current takes place in
succession (for example first direction Z, then X and then
Y or in a different order of succession), nothing would

impede to activate currents simultaneously in such a way

as to contextually obtain two directions or even specific

directions.

“For instance, current could be contextually injected
in a single direction on the layer 3’ and in two opposite
directions with respect to a fixing position in the lower
layer. This would allow to obtain magnetic fields either
in a direction parallel to the plane 3 or orfhogonal to
this plane. Therefore, this apparatus gives the
possibility, in a precise manner, to obtain any directioﬁ
and intensity of magnetic field acting on one or more

positions 9 in a precise manner.
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CLAIMS

An equipment (100) for testing one or more sensors
(200) through the generation of a magnetic field (B)
and comprising:

- A base plane (30) comprising one or more fixing
positions (9) on which said one or more sensors (200)
to test can be arranged;

- Means (40) to inject electric current in the
base plane (3);

- Means (10, 15) for the generation of a magnetic
field through the circulation of the electric current
injected;

- Characterized in that said means (10, 15) for
the generation of the magnetic field comprise:

- Two or more first tracks (10, 15), parallel
between them, on which the electric current injected
can circulate and that develop on the base plane (30)
along a first direction KX, Y);

- Two or more second tracks (10, 15), parallel
between them, on which the electric current injected
can circulate and that develop on the base plane (30)
along a second direction (X, Y), orthogonal to the
first direction (X, Y):

- The fixing positions (9) being placed each one
in such a point that a reference plane (500),
orthogonal to the base plane (3), passing through
said fixing position and parallel to the first tracks
or to the second tracks, results a symmetric or
substantially symmetric plane for the base plane
(30).

- An electronic processor (20) programmed to
control the injection of current in the tracks in

such a way that the current circulates in a single
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direction and/or in two opposite directions.

Equipment (100), as per claim 1, wherein the injection
of current is 1in a single direction in the first
tracks and in the second tracks, in such a way that
said symmetry of the tracks with respect to the fixing
positions (9) generates on the fixing positions a
magnetic field (Bl), substantially parallel to the
base plane (30) and substantially orthogonal to the
direction of development of the tracks in which the
current circulates, and in a direction on the first or
second tracks that are on one side of a symmetric
plane (500) corresponding to one or more positions (9)

to test and in the opposite direction on the tracks

that are on the opposite side to said symmetric plane
and parallel to the preceding tracks in which said
current circulates in such a way that the resultant of
the magnetic field (Bz) is orthogonal to the base

plane (30).

Equipment (1), as per claim 1 or 2, wherein the tracks

are made of copper.

Equipment (1), as per one or more of the preceding
claims, wherein the first tracks and the second tracks

are on two different faces (3', 3’’) of the plane (3).

Equipment (1), as per one or more of the preceding
claims, wherein around a hundred, preferably two
hundred first tracks are included, and around a
hundred, preferably two hundred second tracks are

included.
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Equipment (1), as per one or more of the preceding
claims, wherein the intensity of circulating current

is of 5 Amperes.

Equipment (1), as per one or more of the preceding
claims, wherein the tracks are printed on the base

plane.

A base plane (30) for test equipment (100) for testing
one or more sensors (200) through the generation of a
magnetic field (B), the base plane (30) comprising:
- At least an inlet for injecting electric current
in the base plane (30);
- Means (10, 15) for the generation of a magnetic
field through the circulation of the electric current
injected;
- One or more fixing positions (9) on which to
apply the sensors (200) to test;
Characterized in that said means (10, 15) for the
generation of the magnetic field comprise:
— Two or more first tracks (10, 15), parallel
among them, on which the electric current injected
can circulate and that develop on the base plane
(30) along s first direction (X, Y);
- Two or more second tracks (10, 15), parallel
among them, on which the electric current injected
can circulate and that develop on the base plane (30)
along a second direction (X, Y), orthogonal to the
first direction (X, Y):
- The fixing positions (9) being placed each one
in such a point that a reference plane (500),
orthogonal to the base plane (3), passing through
said fixing position and parallel to the first tracks
or to the second tracks, results a symmetric plane or

substantially symmetric plane for the base plane
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(30).

A method for testing one or more sensors (200) through
the generation of a magnetic field (B) comprising the
operations of:
- Arrangement of one or more sensors (200) to test
in relative one or more fixing positions (9) of a
base plane (30);
- Injection of electric current in the base plane
(30) and consequent generation of the magnetic field
associated with the circulating current;
- and wherein the base plane is selected in such a
way as to include at least two or more first tracks
(10, 15), parallel among them, on which the electric
current injected can circulate, and that develop on
the base plane (30) along a first direction (X, Y),
at least two or more second tracks (10, 15), parallel
among them, on which the electric current injected
can circulate, and that develop on the base plane (3)
along a second direction (X, Y), orthogonal to the
first direction (X, Y), the fixing positions (9)
being placed each one 1in such a point that a
reference plane (500), orthogonal to the base plane
(3), passing through said fixing position and
parallel to the first tracks or to the second tracks,
results a symmetric plane or substantially symmetric
plane for the base plane (30).
- and wherein the operation of injection of the
current 1is included in succession in a single
direction and/or in two opposite directions for the
generation of a magnetic field on the sensor/s to

test.

A method, as per claim 9, wherein the current is
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injected in the first tracks and in the second tracks
in a single direction, 1in such a way that said
symmetry of the tracks with respect to the fixing
positions generate on the fixing positions a magnetic
field (Bl), substantially parallel to the base plane
(30) and substantially orthogonal to the direction of
development of the tracks in which the current
circulates, and in a direction on the first or second
tracks that are on one side of the symmetric plane
corresponding to one or more positions (9) to test and
in the opposite direction on the tracks that are on
the opposite side to said symmetric plane and parallel
to the preceding tracks in which said current
circulates in such a way that the resultant of the

magnetic field (Bz) 1is orthogonal to the base plane

(30).

A method, as per claim 9 or 10, wherein the current

injected is of 5 Amperes.

A method, as per one or more of claims from 9 to 11,
wherein the current injected is of equal amperage in

all tracks.



