10

15

20

25

30

35

PCT/EP2017/074044

=1 -

Device and method fgr contactlessly transferring at least partly ferromag-
etic electroni nents fr carrier substrate

Description

Background

A device and a method for contactlessly transferring at least partly ferromagnetic
electronic components from a carrier to a predetermined place on a substrate are
described here. Aspects of the device and the method are defined both in the de-
scription and in the figures and claims.

When transferring electronic components, in particular dies, and in particular when

transferring singulated electronic components, the problem generally exists that the
electronic components are subjected to continuous miniaturisation, wherein the re-

quirements in respect of the accuracy of the placement when transferring the elec-

tronic components from the carrier to the substrate are continuously increasing.

A contactless method of transferring electronic components is advantageous not least
on account of the particularly high demands for contaminant-free manufacturing
techniques in die production and for reasons of time efficiency related to the manu-
facturing process. However, methods for the contactless assembly of electronic com-
ponents have not been able to become established on account of too imprecise a
placement of the components on the target substrate.

Prior art

Electronic components with at least partly ferromagnetic properties are known as the
prior art, e.g. dies with so-called NI/AU connection faces (bumps).

Moreover, a method is known, e.g. in connection with RFID dies, in which raised
connection faces are replaced by large-scale metallisations. In such a case the oppor-
tunity exists to use e.g. nickel as a ferromagnetic constituent of the metallisation
layers.

US 8,119,427 B1 discloses a device and a method for the temporary fixing of an LED
at a desired position by means of a magnet, while other working steps are carried
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out in parallel, in particular the filling of the workpiece enclosing the LED with epoxy
resin.

JP 2006,31387 1A discloses a device and a method for adjusting electronic compo-
nents on an intermediate carrier or substrate with the aid of the magnetic properties
of the components.

Problem

The object thus exists of providing a device and a method for contactlessly transfer-
ring an at least partly ferromagnetic electronic component from a carrier to a sub-
strate with high precision and at high speed.

Proposed solution

To achieve this object, a device is proposed for contactlessly transferring an at least
partly ferromagnetic electronic component from a carrier to a substrate. Here the
device comprises a first holding fixture for the dispensing carrier, which holds the
ferromagnetic electronic components ready on the side of the carrier facing the sub-
strate. This first holding fixture is located at a predetermined distance from a second
holding fixture, which takes up the substrate. The substrate is configured and ar-
ranged to receive the ferromagnetic electronic components at predetermined places
for these. The device further comprises a detachment unit, in order to at least sup-
port the detachment of one of the components from the carrier, in order then to
transfer it to the substrate. A magnetic arrangement is positioned relative to the
substrate located in the second holding fixture so that a magnetic field produced by it
exerts a magnetic attraction force directed from the carrier towards the substrate on
the component, at least during the transfer of the component. In this case the mag-
netic attraction force supports a placement of the component onto the predetermined
place for this on the substrate during the transfer.

Properties, advantages and variants
The arrangement disclosed and claimed here permits a significant increase in preci-

sion compared with known contactless transfer methods. Due to the present ar-
rangement, physical contact with the at least partly ferromagnetic components for
precise positioning on a substrate is no longer necessary. Certain metals always have
ferromagnetic properties at room temperature. Examples of these are iron, nickel or
cobalt. Electronic components mostly contain nickel, at least in part. The option also
exists in the manufacture of electronic components of adding nickel targetedly, in
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order to bring about ferromagnetic properties. Compared with similarly precise
known methods, a significant increase in the transfer speed of the components is
involved, as no mechanical positioning tools have to be moved any longer. Both a
high transfer rate and a high placement precision can be achieved with the present
arrangement.

Depending on the implementation variant, the magnetic arrangement can be both a
very simple magnetic arrangement (in the simplest case a single permanent magnet)
and a complex magnetic arrangement of several electromagnets, which can be con-
trolled by a control unit independently of one another via their power supply. Thus a
transfer path from the carrier to the substrate is also possible that is not rectified
with the gravitational force. A combination of permanent magnets and electromag-
nets is also possible.

In one variant, magnets of the magnetic arrangement are to be moved and/or swiv-
elled respectively by magnet adjustment or positioning devices, at least in a limited
area.

In one variant the components are attached to the carrier by a thermally deactivata-
ble adhesive. This permits the use of an arrangement in which the detachment unit
for detaching the components from the carrier is a heat source that is controllable in
intensity, in particular a laser.

In one variant the component is attached to the carrier by an adhesive that can be
reduced in adhesive power by UV radiation (ultraviolet light). The controllable heat
source in this variant is configured and arranged to cause the detachment of the
components by vaporization of the immediate boundary layer of the adhesive on the
components.

In one variant a mask is positioned between the dispensing carrier and the laser.
This mask is configured and arranged to adapt the geometry of a laser beam to the
base area of the components located on the carrier.

In other embodiments other heat sources can also be used instead of the laser, in
particular heat sources in which heat is transferred by contact of the carrier rear side
with a heated tool. A transfer of heat by means of hot air is also realised in one vari-
ant.
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In one variant the detachment unit for detaching the components from the carrier is
configured and arranged to exert a mechanical force on a single component, in par-
ticular by the application or penetration of a needle into the carrier.

In one variant of the device, the detachment unit is configured and arranged to be
moved and/or swivelled by a positioning actuator, at least in a limited area.

In one variant a laser is implemented as a stationary detachment unit and only the
laser beam emitted by the detachment unit is reflected by a mirror arrangement onto
a predetermined place. The mirror arrangement consists in this case of one or more
mirrors, which are each configured and arranged to be moved and/or swivelled by
mirror positioning actuators, at least in a limited area.

In one variant the holding fixture for the carrier is configured and arranged to be
moved and/or swivelled by a first actuator, at least in a certain area.

In one variant the holding fixture for the substrate is configured and arranged to be
moved and/or swivelled by a second actuator, at least in a certain area.

In other exemplary embodiments the hoiding fixture for the substrate can also be an

assembly line, in particular a conveyor belt, on which a plurality of substrate units are
led past the carrier, either continuously or successively for the purpose of positioning
one or more ferromagnetic electronic components.

In one variant the second holding fixture for the substrate is configured and ar-
ranged to move the substrate successively or continuously relative to the first holding
fixture for the dispensing carrier, wherein the substrate has a plurality of predeter-
mined places for receiving components. The substrate is guided in this case over a
support, which supports the substrate from the side facing away from the component
and is thereby conducive to a precise positioning of the components. At least a por-
tion of the magnetic arrangement can also be accommodated or integrated at least
partly in a receiving device of the support provided for this. The support itself has no
ferromagnetic properties here; on the contrary, the support is non-magnetic and
magnetically permeable.
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In another variant the magnetic arrangement can be positioned underneath the
support by a magnet holder suitable for this. In this variant also magnets of the
magnetic arrangement are able to be moved and/or swivelled respectively by magnet
adjustment or positioning devices, at least in a limited area. In particular, the magnet
holder with the magnetic arrangement is able to be moved and/or swivelled as a
whole by magnet adjustment or positioning devices, at least in a limited area. The
magnet holder can be formed, for example, as a swivellable and/or movable support
arm.

In one variant the substrate is configured and arranged to be moved incrementally or
continuously from a first roll to a second roll and to be guided in this process over
the support. In this case the dies can be cured, in particular by thermocompression
or by pressure and/or UV light, prior to rolling by a curing station, at which point the
speed of the substrate transport can be decoupled from the speed of the substrate
on detachment of the die.

In one variant the device comprises a first sensor, in particular an imaging sensor,
which is configured and arranged to determine a position of the component on the
carrier directly and/or by detection of a reference marking with a known geometrical
position to the component.

In one variant, which provides a laser as heat source and a mirror apparatus for the
device, the first sensor, which in this variant is an optical sensor in particular, uses
the same optical beam path as the laser.

In one variant the device comprises a second sensor, in particular an imaging sensor,
which is configured and arranged to determine a position of the component on the
substrate directly and/or by the additional detection of a reference marking with a
known geometrical position to the provided positioning point of the component.

In one variant the device comprises a programmable control unit with memory func-
tion (electronic control unit / ECU), which is configured and arranged to evaluate and
store information from the sensors. By means of the sensor information and stored
position data of the marking aids and externally supplied or stored information that
contains a selection of the components to be transferred, the ECU facilitates control
of the actuators of the two holding fixtures, the positioning actuator, the detachment
unit, the intensity of the detachment unit, the mirror positioning actuators, the mag-
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net adjustment or positioning devices and the power supplies of the electromagnets,
which supplies are independent of one another.

A method for transferring an at least partly ferromagnetic electronic component from
a carrier to a substrate is also disclosed and claimed.

The method comprises the steps:

- provision of at least partly ferromagnetic electronic components, which are located
on the side of the carrier facing the substrate;

- positioning of the carrier by a first holding fixture at a predetermined distance from
a second holding fixture for the substrate and in relation to a detachment unit for the
components;

- detachment of one component in each case from the carrier, at least supported by
a detachment unit, in order to transfer the component from the carrier to a place on
the substrate predetermined for this.

- attraction of the at least partly ferromagnetic electronic component by a magnetic
attraction force, which is exerted by a magnetic field. The magnetic field is produced
by a magnetic arrangement, which is positioned relative to the substrate so that the
magnetic attraction force at least supports a placement of the component onto the
place predetermined for this on the substrate.

- receiving of the component at the place predetermined for this on the substrate,
which is positioned by a second holding fixture.

The magnetic field is produced by a magnetic arrangement. Depending on the im-
plementation variant, this can be produced likewise by a very simple magnetic ar-
rangement (in the simplest case a single permanent magnet) and a complex
magnetic arrangement of several electromagnets controlled independently of one
another by a control unit. A combination of permanent magnets and electromagnets
is also possible.

In one variant one or more electromagnets are controlled via a power supply that
can be regulated separately from one or more other electromagnets. Transfer paths
are realised by this that do not run rectified to the gravitational force.

One variant of the method makes use of an arrangement of a plurality of permanent
magnets or electromagnets of different strength or an arrangement of a plurality of
electromagnets of different control, which produces an inhomogeneous magnetic
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field. This counteracts a rotation of the component during the transfer process, trig-
gered for example by an uneven detachment of the component from the adhesive
film.

In one variant individual magnets of the magnetic arrangement are moved and/or
swivelled by magnet adjustment or positioning devices, at least in a limited area.

In one variant the component is attached to the carrier by a thermally deactivatable
adhesive and the detachment of the components from the carrier takes place by a
heat source that is controllable in its intensity, in particular by a laser.

In one variant the component is attached to the carrier by an adhesive that can be
reduced in its adhesive force by UV radiation. The intensity of the controllable heat
source in this variant detaches the components from the carrier by vaporization of
the immediate boundary layer of the adhesive on the components.

In one variant a mask is positioned between the dispensing carrier and the laser.
This mask adapts the geometry of a laser beam to the base area of the components
located on the carrier.

In other method variants other heat sources are used instead of the laser, in particu-
lar heat sources in which heat is transferred by contact of the carrier rear side with a
heated tool or by means of hot air.

In another variant, a mechanical force is exerted on the component for detaching the
components from the carrier, which force is transferred in particular by the applica-
tion or penetration of a needle into the carrier.

In one variant of the method, the detachment unit is moved and/or swivelled by a
positioning actuator, at least in a limited area.

In one variant a laser is implemented as a stationary detachment unit and only the
laser beam emitted by the detachment unit is reflected by an arrangement of mova-
ble mirrors onto a predetermined place. The mirror arrangement consists in this case
of one or more mirrors, which are moved and/or swivelled by mirror positioning
actuators, at least in a limited range.
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In one variant the method comprises a first sensor, in particular an imaging sensor,
which determines a position of the component on the carrier directly and/or by de-
tection of a reference marking with a known geometrical position to the component.

In one variant, which provides a laser as heat source and a mirror apparatus for the
method, the first sensor, which in this variant is an optical sensor in particular, uses
the same optical beam path as the laser.

In one variant the device comprises a second sensor, in particular an imaging sensor,
which determines a position of the component on the substrate directly and/or by the
additional detection of a reference marking with a known geometrical position to the
provided positioning point of the component.

In one variant the device comprises a programmable control unit with memory func-
tion (electronic control unit / ECU), which evaluates and stores information from the
sensors. By means of the sensor information and stored position data of the marking
aids and externally supplied or stored information that contains a selection of the
components to be transferred, the ECU controls the actuators of the two holding
fixtures, the positioning actuator of the detachment unit, the intensity of the detach-
ment unit, the mirror positioning actuators, the magnet adjustment or positioning
devices and the power supplies of the electromagnets, which supplies are independ-
ent of one another.

Brief description of the drawings

Fig. 1 is a schematic depiction of an exemplary embodiment of the device with a
laser and a single permanent magnet.

Fig. 2 is a schematic depiction of an exemplary embodiment of the device with a
positionable laser and an arrangement of several electromagnets controlled by way
of their power supply.

Fig. 3 is a schematic depiction of an exemplary embodiment of the device with a
stationary laser, a positionable mirror and an arrangement of several partly position-

able electromagnets, which are controlled by way of their power supply.

Fig. 4 is a schematic depiction of the control system as a block circuit diagram.
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The device shown in Fig. 1 shows schematically (in cross section) a fork-shaped
holding fixture 4, which takes up a wafer foil 2 located in a clamping ring by fixing
the clamping ring only at two opposing contact points by one retaining clamp in each
case. Neither the front side of the wafer foil 2, on which the components 1 are
mounted, nor the opposing rear side are concealed by the fork-shaped holding fix-
ture 4.

In the variant shown in Fig. 1, the at least partly ferromagnetic electronic compo-
nents 1 are dies with so-called Ni/Au connection faces.

The components 1, described below as dies, are located on the front side of the
wafer foil 2 and are attached there by a thermally deactivatable adhesive film 11
(“thermal release tape”).

In other embodiments all other types of carriers of electronic components that are
used in the manufacturing processes of semiconductor technology can be used in-
stead of the wafer foil 2 described here. The electronic components can be attached
by an adhesive, in particular by a thermally deactivatable adhesive to the respective
carriers, but this is not necessary in every embodiment. The vaporization of a bound-
ary layer between the electronic component and a wafer foil is also provided in one
embodiment.

In one embodiment the adhesive film can also reduce its adhesive force to the die by
UV radiation, wherein the heat input associated with this completely removes the
adhesion.

Other embodiments can also contain holding fixtures or holders that fix a wafer foil
or a carrier completely or at least in parts along its outer edge by different attach-
ment techniques. Embodiments are also possible that contact a wafer foil or a carrier
additionally or exclusively at contact points which are not positioned on its outer
edge. A partial masking of at least one of the sides of the wafer foil or carrier by a
holding fixture or holder can occur in other embodiments.
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In the embodiment shown here in Fig. 1, the fork-shaped holding fixture 4 is moved
freely in space by an actuator 12, at least in one working area, wherein the actuator
12 includes here a three-dimensionally swivellable electric linear drive, which is con-
trolled by an electronic control unit (ECU) 18. The actuator 12 also includes an elec-
tric motor likewise controlled by the ECU 18, which motor causes a rotation of the
wafer foil 2 at least up to a certain angle by rotating the retaining clamps, which are
used to fix the clamping ring of the wafer foil 2. The wafer foil 2 can be tilted by this.
Finally, the actuator 12 described here includes an electromechanical component,
likewise controlled by the ECU 18, which brings about the opening or closing of the
retaining clamps.

In other embodiments a plurality of other actuators can be used and can either re-
place or supplement the electric linear drive and the electric motor or the electrome-
chanical element, in particular by hydraulic or pneumatic actuators or other
electromechanical elements. Freedom of movement in all three spatial dimensions

and the possibility of rotating the wafer foil are not implemented in all embodiments
here.

Fig. 1 also shows a substrate 3, to which the dies 1 are transferred. Located on the
substrate 3 at several places 6 provided for this are metallisations and adhesive, onto
which a die 1 is transferred in each case.

In one embodiment the place 6 provided on the substrate 3 can be an antenna con-
nection pair of an antenna or a conductive adhesive deposit.

In other embodiments the die is first transferred to an intermediate carrier. In one
embodiment the substrate is an intermediate carrier with structuring and without
adhesive. Embodiments are also possible in which several dies are transferred side
by side from the wafer foil to a place provided on the substrate.

Fig. 1 also shows — analogous to the fork-shaped holding fixture 4 of the wafer foil 2
— a fork-shaped holding fixture 5, which holds the substrate 3 by fixing it only at two
opposing contact points by one retaining clamp in each case. Neither the front side of
the substrate 3, on which the places 6 provided for take-up are located, nor the
opposing rear side are concealed by the fork-shaped holding fixture 5.
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Other embodiments can include holding fixtures or holders that fix the substrate
completely or at least in parts along its outer edge by different attachment tech-
niques. Embodiments are also possible that contact the substrate additionally or
exclusively at contact points which are not positioned on its outer edge. A partial
masking of at least one of the sides of the substrate by a holding fixture or holder
can occur in other embodiments.

In one variant the substrate is configured and arranged to be moved incrementally or
continuously from a first roll to a second roll and to be guided in this process over
the support. In this case the second holding fixture can be a roll pair in particular,
wherein one roll of the roll pair can be driven by a servomotor.

In the embodiment shown here in Fig. 1, the fork-shaped holding fixture 5 - analo-
gous to the fork-shaped holding fixture 4 of the wafer foil 2 — is moved freely in
space by an actuator 13, at least in one working area, wherein the actuator 13 in-
cludes here a three-dimensionally swivellable electric linear drive, which is controlled
by the ECU 18. Moreover the actuator 13 includes an electric motor, likewise con-
trolled via the ECU 18. This causes a rotation of the substrate 3 at least up to a cer-
tain angle by rotating the retaining clamps, which are used to fix the substrate 3. The
substrate can thus be tilted. Finally, the actuator 13 described here includes an elec-
tromechanical component, likewise controlled by the ECU 18, which brings about the
opening or closing of the retaining clamps.

In other embodiments a plurality of other actuators can be used and can either re-
place or supplement the electric linear drive and the electric motor or the electrome-
chanical element, in particular by hydraulic or pneumatic actuators or
electromechanical actuators. Freedom of movement in all three spatial dimensions
and the possibility of rotating the substrate are not always implemented here.

In the further description of Fig. 1 it is assumed as given that at least during the
transfer of the dies 1, the front side of a wafer foil 2 faces the side of the substrate 3
on which the prepared places 6 are located, regardless of whether the described
holding fixtures 4 and 5 permit other possible arrangements.

Fig. 1 also shows a laser 7, which can be controlled in its intensity by the ECU 18, for
detaching individual dies 1 from the adhesive film 11. To do this the laser 7 irradiates
the point lying opposite the component 1 on the rear side of the wafer foil 2 and thus
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generates a selectively raised temperature. It thereby deactivates the adhesive prop-

erties of the adhesive film 11, which is located between the die 1 and the wafer foil
2.

The properties of the laser 7 permit the detachment of a single die 1 without infiu-
encing the adhesive properties of the adhesive film 11 in the area of the second die
in such a way that this would likewise be detached.

The laser 7 is mounted fixedly in one variant. In the variant shown in Fig. 1, the laser
7 is movable by a positioning actuator 10, wherein the positioning actuator 10 here
includes an electric linear drive, which is swivellable in all three spatial dimensions
and controlled by the ECU 18. Hereby the laser 7 can be positioned by the position-
ing actuator 10 in any way, at least in one working area. An electric motor additionai-
ly integrated into the positioning actuator 10 and likewise controlled by the ECU 18
permits the rotation of the laser 7, at least up to a certain angle, along an axis or-
thogonal to the laser beam emitted. The incident angle of the laser beam onto the
rear side of the wafer foil 2 can be influenced by this. Since the wafer foil 2 can like-
wise be rotated as described, this functionality is necessary to avoid a laser beam,
which impacts the wafer foil at too flat an angle, unintentionally also detaching adja-
cent dies due to heating.

In other embodiments a plurality of other actuators can be used and can either re-
place or supplement the electric linear drive and the electric motor, in particular by
hydraulic or pneumatic actuators as well as electromechanical actuators. Freedom of
movement in all three spatial dimensions and the possibility of rotating the detach-
ment unit are not always implemented here.

Fig. 1 shows furthermore a stationary permanent magnet 8 positioned directly un-
derneath the provided place 6, which magnet produces a magnetic field 9, which
exerts a magnetic force on the die 1. This force attracts the die 1 detached by the
laser 7 from the adhesive film 11, so that positioning on the place 6 provided for this
on the substrate 3 is at least supported. The magnetic force that acts on the die 1 is
always directed in this case from the wafer foil 2 towards the substrate.

Fig. 1 further shows the two camera sensors 14 and 16. The camera sensor 14 de-
termines the position of the marking aid 15 and forwards this information to the ECU
18. Since the geometric position of the marking aid 15 on the wafer foil 2 is known to
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the ECU 18 as well as the state of rotation of the wafer foil 2, the ECU 18 thus also
has the position information of each die 1 on the wafer foil 2.

In another embodiment the camera sensor 14 determines the position of a die 1 on
the wafer foil 2 directly and without a marking aid.

In the exemplary embodiment shown, only those dies 1 that were found to be suita-
ble in a preceding quality inspection (which is not part of the device described here)
are transferred from the wafer foil 2 to the substrate 3. A list of these positively
examined dies and their geometrical position on the wafer foil 2 is stored in the
memory of the ECU 18.

The camera sensor 16 determines the position of the marking aid 17 and the position
of the places 6 provided for the transfer on the substrate 3 and forwards this infor-
mation to the ECU 18. Since the geometric position of the marking aid 16 on the
substrate 3 is known to the ECU 18 as well as the state of rotation of the substrate 3,
the ECU 18 thus also has the position information of each individual place 6 provided
on the substrate 3. Since the provided places 6 can also be detected directly by the
camera sensor 16 in the present exempiary embodiment, a quality inspection takes
place following the conclusion of the transfer process in regard to correct positioning
of the die 1 on the place 6 provided on the substrate 3 by the camera sensor 16.

In another embodiment the quality inspection takes place exclusively through anoth-
er camera sensor provided exclusively for this.

Fig. 2 shows an assemblage like Fig. 1 with the modification that an arrangement of
three electromagnets 8* is shown instead of the permanent magnet 8.

In other embodiments any other number of electro- and/or permanent magnets, in
particular even a single magnet, can be used.

The electromagnets 8* together produce a magnetic field 9*, which exerts a magnet-
ic force on the die 1. This force attracts the die 1 detached by the laser 7 from the
adhesive film 11 in such a way that positioning on the place 6 provided for this on
the substrate 3 is at least supported.
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Each of the electromagnets 8* shown in Fig. 2 is connected to a power supply 22
that is separately adjustable by the ECU 18.

Fig. 3 shows an assemblage like Fig. 2 with two variants (modification A and modifi-
cation B).

Modification A:

The laser 7** is a stationary laser in Fig. 3. The mirror 20 shown in Fig. 3
reflects the laser beam directed onto it onto a point determined by the ECU 18 on
the rear side of the wafer foil 2. The mirror 20 is moved freely in space by a mirror
positioning actuator 21, at least in one working area, wherein the mirror poslitioning
actuator 21 here includes a three-dimensionally swivellable electric linear drive,
which is controlled by the ECU 18. The mirror positioning actuator 21 further includes
an electric motor likewise controlled by the ECU 18, which motor facilitates a rotation
of the mirror, at least up to a certain angle.

Modification B:

In Fig. 3 the magnetic arrangement 8** replaces the magnetic arrangement
8* from Fig. 2. The magnetic arrangement 8** has all the features of the magnetic
arrangement 8%, but in addition parts of the magnetic arrangement in Fig. 3 can be
positioned by the magnet adjustment or positioning devices 19.

Two magnets of the magnetic arrangement 8** shown are each moved freely in
space by a magnet positioning actuator 19, at least in one working area, wherein
each magnet positioning actuator 19 here includes a three-dimensionally swivellable
electric linear drive, which is controlled by the ECU 18. Furthermore, each magnet
positioning actuator 19 includes an electric motor likewise controlled via the ECU 18,
which motor facilitates a rotation of the respective magnet, at least up to a certain
angle. ‘

Fig. 4 shows a logic circuit diagram, which depicts schematically the information
input and the control access of the ECU 18. All the reference signs refer to the pre-
ceding figures 1 to 3 and their descriptions.

The variants of the device described here and their functional and operational as-
pects serve only for a better understanding of their structure, mode of operation and
properties; they do not restrict the disclosure to the embodiments. The figures are
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partly schematic, wherein substantial properties and effects are depicted significantly
enlarged in part, in order to clarify the functions, active principles, technical configu-
rations and features. Each mode of operation, each principle, each technical configu-
ration and each feature that is/are disclosed in the figures or in the text can be freely
combined in any way with all claims, each feature in the text and in the other figures,
other modes of operation, principles, technical configurations and features that are
contained in this disclosure or resuit from it, so that all conceivable combinations are
to be associated with the devices described. Combinations between all individual
implementations in the text, meaning in each section of the description, in the claims
and even combinations between different variants in the text, in the claims and in
the figures are also comprised in this case and can be made the subject matter of
other claims. Nor do the claims limit the disclosure and thus the combination possibil-
ities of all features shown with one another. All disclosed features are explicitly dis-
closed here also individually and in combination with all other features.
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Claims

1. A device for transferring at least partly ferromagnetic electronic components (1)
from a dispensing carrier (2) to a receiving substrate (3), wherein the device com-
prises:

a first holding fixture (4) for the dispensing carrier (2), which carrier is config-
ured and arranged to hold at least partly ferromagnetic electronic components (1) on
the side of the carrier facing the substrate (3), and wherein the first holding fixture is
located at a predetermined distance from

a second holding fixture (5) for the receiving substrate (3), which is config-
ured and arranged to receive one of the components (1) at a place (6) predeter-
mined for this on the substrate (3), and

a detachment unit (7, 7**), which is configured and arranged at least to sup-
port a detachment of one of the components (1) in each case from the carrier (2), in
order to transfer it to the substrate (3), as well as

a magnetic arrangement (8; 8*; 8**), which is to be positioned relative to the
second holding fixture (5) for the substrate (3) so that a magnetic field (9; 9*; 9**)
produced by it exerts a magnetic attraction force directed from the carrier (2) to-
wards the substrate (3) on the component (1), at least during the transfer of the
component (1),

wherein the attraction force at least supports a placement of the component
(1) onto the place (6) predetermined for this on the substrate (3).

2. The device according to Claim 1, wherein

the magnetic arrangement (8; 8*; 8**) comprises one or more permanent
magnets and/or electromagnets, and/or
further comprising at least one magnet adjustment or positioning device (19), which
is configured and arranged to move and/or to swivel at least one magnet of the
magnetic arrangement (8**).

3. The device according to Claim 1, wherein

the second holding fixture (5) for the substrate (3) is configured and arranged
to move the substrate (3) successively or continuously relative to the first holding
fixture (4) for the dispensing carrier (2), wherein

the substrate (3) has a plurality of predetermined places (6) for receiving
components (1).
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4. The device according to Claim 3, wherein
the side of the substrate (3) facing away from the component (1) is guided by
the second holding fixture (5) over a support.

5. The device according to Claim 3 or 4, wherein
the magnetic arrangement (8; 8*; 8**) is positioned at least partly in a receiv-
ing device of the support provided for this.

6. The device according to any one of the previous Claims, wherein

the detachment unit (7; 7**) for detaching the components (1) attached to
the carrier (2), preferably by a thermally deactivatable adhesive (11), from the carri-
er (2) is a heat source that is controllable in its intensity, in particular a laser, or

the detachment unit (7; 7**) for detaching the components (1) from the car-
rier is configured and arranged to exert a mechanical force on the component (1).

7. The device according to any one of the previous Claims,

further comprising a first actuator (12), which is configured and arranged to
move and/or to swivel the first holding fixture (4), and/or

further comprising a second actuator (13), which is configured and arranged
to move and/or to swivel the second holding fixture (5), and/or

further comprising a positioning actuator (10), which is configured and ar-
ranged to move and/or to swivel the detachment unit (7; 7**), and/or

further comprising at least one mirror positioning actuator (21), which is con-
figured and arranged to move and/or to swivel a mirror arrangement (20) and/or a
single mirror of the mirror arrangement (20) to reflect an emitted laser beam of the
detachment unit (7; 7**).

8. The device according to any one of the previous Claims,

further comprising a first sensor (14), in particular an imaging sensor, which is
configured and arranged to determine a position of the component (1) on the carrier
(2) directly and/or by detection of a reference marking (15), and/or

further comprising a second sensor (16), in particular an imaging sensor,
which is configured and arranged to determine a position of the component (1) on
the substrate (3) directly and/or by detection of a reference marking (17).

9. The device according to any one of Claims 2 to 8,
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further comprising at least one programmable control unit with a memory
function (18), which is configured

to evaluate and/or store the information of the first sensor (14) according to
Claim 8, and/or

to evaluate and/or store the information of the second sensor (16) according
to Claim 8, and/or

to control the first actuator (12) according to Claim 7, and/or

to control the second actuator (13) according to Claim 7, and/or

to control the positioning actuator (10) of the detachment unit (7; 7**) ac-
cording to Claim 7, and/or

to control each mirror positioning actuator (21) of the mirror arrangement (20)
according to Claim 7 independently of one another in each case, and/or

to control the intensity of the heat source (7; 7**) according to Claim 6,
and/or

to control each magnet adjustment or positioning device (19) according to
Claim 2 independently of one another in each case, and/or

to control a power supply (22) for each electromagnet (8*; 8**) according to
Claim 2 independently of one another in each case.

10. A method for transferring at least partly ferromagnetic electronic components (1)
from a dispensing carrier (2) to a receiving substrate (3), wherein the method is
characterized by the following steps:

- provision of at least partly ferromagnetic electronic components (1) on the
side of the carrier (2) facing the substrate (3),

- positioning of the carrier (2) by a first holding fixture (4) at a predetermined
distance from a second holding fixture (5) for the substrate (3) and in relation to a
detachment unit (7; 7**) for the components (1);

- detachment of one of the components (1) in each case from the carrier (2),
at least supported by the detachment unit (7; 7**), in order to transfer the respec-
tive component (1) from the carrier (2) to a place (6) predetermined for this on the
substrate (3);

- attraction of the at least partly ferromagnetic electronic component (1) by a
magnetic attraction force, which is exerted by a magnetic field (9, 9%, 9**) on the
component (1), wherein the magnetic field (9, 9*, 9**) is produced by a magnetic
arrangement (8; 8*; 8**), which is positioned relative to the substrate (3) located in
the second holding fixture (5) so that the magnetic attraction force at least supports
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a placement of the component (1) on the place (6) predetermined for this on the
substrate (3);

- receiving of the component (1) at the place (6) predetermined for this on the
substrate (3), which is positioned by the second holding fixture (5).

11. The method according to Claim 10,

wherein the magnetic arrangement is formed from one or more magnets
and/or electromagnets (8; 8*; 8**), and/or

wherein at least one magnet of the magnetic arrangement (8**) is moved
and/or swivelled by at least one magnet adjustment or positioning device (19).

12. The method according to one of Claims 10 or 11,

wherein the detachment of the components (1) from the carrier (2), to which
the components (1) are attached by an in particular thermally deactivatable adhesive
(11), takes place by a heat source controllable in its intensity, in particular a laser (7,
7*%%), or

the detachment of the components (1) from the carrier (2), to which these are
attached, takes place by a mechanical force, which is exerted on the component (1).

13. The method according to any one of Claims 10 to 12,

wherein the first holding fixture (4) is moved and/or swivelled by a first actua-
tor (12), and/or

wherein the second holding fixture (5) is moved and/or swivelled by a second
actuator (13), and/or

wherein the detachment unit (7; 7**) is moved and/or swivelled by a position-
ing actuator (10), and/or

wherein a mirror arrangement (20) and/or a single mirror of the mirror ar-
rangement (20) is moved and/or swivelled by a mirror positioning actuator (21) to
reflect an emitted laser beam of the detachment unit (7; 7**).

14. The method according to any one of Claims 10 to 13,

further comprising a first sensor (14), in particular an imaging sensor, which
determines a position of the component (1) on the carrier (2) directly and/or by
detection of a reference marking (15), and/or

further comprising a second sensor (16), in particular an imaging sensor,
which determines a position of the component (1) on the substrate (3) directly
and/or by detection of a reference marking (17).
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15. The method according to any one of Claims 11 to 14,

further comprising at least one programmable control unit with a memory
function (18), which

evaluates and/or stores the information of the first sensor (14) according to
Claim 14, and/or

evaluates and/or stores the information of the second sensor (16) according to
Claim 14, and/or

controls the first actuator (12) according to Claim 13, and/or

controls the second actuator (13) according to Claim 13, and/or

controls the positioning actuator (10) of the detachment unit (7; 7**) accord-
ing to Claim 13, and/or

controls each mirror positioning actuator (21) according to Claim 13 inde-
pendently of one another in each case, and/or

controls the intensity of the heat source (7; 7**) according to Claim 12,
and/or

controls each magnet adjustment or positioning device (19) according to Claim
11 independently of one another in each case, and/or

controls a power supply (22) for each electromagnet (8*; 8**) according to
Claim 11 independently of one another in each case.



