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Transferring of electronic components from a first to a second carrier

Description

Background
Described here are a device and a method for transferring electronic components

from a first carrier to a second carrier and a device and a method for applying adhe-
sive to the second carrier. In particular, a device and a method are described for
separating an electronic component from the first carrier and transferring it directly
to the second carrier after adhesive was applied to the second carrier.

When transferring electronic components, in particular chips (or “dies”) and in partic-
ular when transferring singulated electronic components, the problem generally ex-
ists that these can easily be damaged and must therefore be handled with great
care. In addition, electronic components are subject to continuous miniaturization, so
that the requirements with regard to precision when transferring the electronic com-
ponents are increasing continuously.

W02017/076989 A1l relates to a processing system and method for processing a
flexible substrate, for example a web, using a tensioner with a vacuum plate that is
movable along a transport direction of the flexible substrate with an indexer, which
moves the flexible substrate intermittently for processing. The vacuum plate is con-
figured to be moved along the transport direction. An indexer is configured to move
the flexible substrate intermittently for processing. A controller is configured to con-
trol the tensioner and the indexer such that a relative speed between the indexer
and the vacuum plate of the tensioner is maintained above a predetermined thresh-
old under all working conditions, even when the flexible substrate is stopped. The
web that can be used in the processing system has a number of electrical structures,
which are separated from one another by a distance. These electrical structures can
be any type of flexible electronics.

DE 10 2011 104 225 B4 relates to a device for positioning electronic components to
be transferred relative to an ejection device, with the ejection device, which has a
slide for at least one electronic component and a housing enclosing the slide, the
housing having a first light-permeable area. A first carrier provides the electronic
components to be transferred. The first carrier has a first side facing the ejection
device and a second side facing away from the ejection device. A plurality of elec-
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tronic components is provided on the second side. An image data acquisition device
is designed to acquire image data of a region, in which the slide is designed to inter-
act with the at least one electronic component, through the first light-permeable area
of the housing. A controller is designed to determine position data of the electronic
component to be transferred from the acquired image data and to generate control
commands based on the position data. At least one actuator is designed to move the
first carrier and the ejection device relative to one another based on the control
commands in order to change an offset between a longitudinal axis of the slide and a
central axis of the electronic component to be transferred, wherein the ejection de-
vice comprises a first mirror arranged in the interior of the housing.

DE 103 49 847 B3 relates to a positioning device and a positioning method for the
transfer of electronic components. Here a semiconductor wafer arranged on a carrier
film is arranged above and parallel to a web-like substrate. The wafer can be moved
within the wafer plane by means of a wafer holder and additionally rotated about an
axis of rotation perpendicular to the wafer plane. An ejection device comprises a
push-out needle, which acts by means of a downward movement on the rear side of
a chip to be detached and detaches this from the carrier film. The chip detached
from the carrier film is placed thereby onto a bonding position on the web-like sub-
strate.

JP 2003-109979 A relates to a device with at least two slides for separating out com-
ponents from a first carrier. Here the components are each taken up by a suction
pipette of a transfer element. In a last step, the transfer element with suction pi-
pettes and components is positioned above a second carrier, which has already been
prepared with adhesive, and the components are placed onto the second carrier. In
this case the components are not directly transferred from the first carrier to the
second carrier but are received following the separation from the first carrier by
means of a transfer element and are oriented exactly by the transfer element in a
following step and attached to the second carrier.

Other devices and methods for transferring electronic components that form the
technological background to the device described here and the method described
here are described in JP 5267451 A, EP 0 565 781 B1 and DE 198 22 512 A1, US
4,667,402 B1, US 2008/0086874 A1, EP 2 764 826 A1, US 2002/0019074 A1, US
2009/242124 A1, EP 0 140 126 A1, US 4,990,051 B1, US 2006/237142 A1, US
2007/293022 A1, US 6,201,306 B1, JP 2009-238881 A, JP 2010-161155 A, JP 60-
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097634 A, JP 01-109737 A, JP 55-070041 A, JP 2002-050670 A, JP 09-162204 A, JP
53-100765 A, JP 2008-004936 A, WO 2007/137888 A1, WO 2000/014789 A1, EP 949
662 A2, US 2006/013680 A1, US 2016/308269 A1, DE 10 2011 017218 A1, EP 2 491
583 B1.

Problem

Against this background, an arrangement and a procedure are required with which
the throughput when transferring components from the first to the second carrier is
to be increased with a high level of accuracy and reproducibility. It should also be
possible to use second carriers that are barely transparent to completely untranspar-
ent without any loss of quality in the positional accuracy of the component assembly.
Finally, the components should be handled carefully.

Proposed solution

To achieve this object, a device is proposed for transferring electronic components
from a first carrier to a second carrier, wherein

- the first carrier carries a plurality of singulated components detachably therefrom,
and

- the second carrier is configured to be practically endless and carries a plurality of
electronic subassemblies in its longitudinal and transverse extension, to which subas-
semblies respectively one of the components is to be transferred from the first carri-
er, and wherein

the device comprises:

- a first receptacle, which is designed to receive the first carrier;

- a second receptacle, which is designed for the purpose of guiding the second carri-
er along its longitudinal extension in a conveying direction of the second carrier;
wherein

- the first receptacle is designed to receive the first carrier such that the components
supported by it are oriented towards the second receptacle;

- a separating device, which is designed to separate the components from the first
carrier with or without contact to transfer them to the second carrier;

- a first conveying device, which is provided and designed to move the first recepta-
cle transversely to the conveying direction of the second carrier relative to the sec-
ond receptacle;

- a second conveying device, which is provided and designed to move the separating
device transversely to the conveying direction of the second carrier relative to the
second receptacle;
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- a first inspection device, which is provided and designed to detect at least one of
the components in its position relative to a storage position on the second receptacle
guiding the second carrier;

- a second inspection device, which is arranged upstream of the storage position and
is provided and designed to detect at least one of the plurality of electronic subas-
semblies on the second carrier in its position relative to the second receptacle, and to
signal information representing the detected position to a controller;

- a third conveying device, which is provided and designed to convey, in response to
information signaled by the controller, the second carrier in its position relative to the
storage position such that the at least one of the plurality of electronic subassemblies
on the second carrier reaches the storage position on the second receptacle guiding
the second carrier.

Advantages and mode of operation

Hitherto, for the assembly of subassemblies or lead frames by means of direct die
assembly (DDA), single-row web material has normally been used as the second
carrier on which the components from the first carrier are placed. The solution pre-
sented permits multi-row web material to be used as the second carrier. The reduced
complexity and higher throughput of the direct die arrangement are thereby trans-
ferred to the area of systems that are capable of processing multi-row web material.
Multi-row web material is conventionally fitted with components in so-called pick-
and-place systems or so-called flip-chip systems. The solution proposed here also
permits replacement of the previous inspection of the second carrier at the storage
position. Even barely transparent to completely untransparent second carriers can
thus be used without any loss of quality in the component assembly.

Conventional systems that are designed to process multi-row web material normally
work with bond heads, which receive the component in an area outside the web
material, position it in an X/Y-direction to the storage positions on the web material
and then place it onto the web material in the Z-direction.

To recognize the storage position on the web material before die assembly, conven-
tional DDA systems for single-row web material use a camera, which is mounted
directly in the assembly area on the rear/underside of the web material of the second
carrier. Due to this arrangement, conventional DDA systems can only process com-
pletely transparent materials, e.g., PET, without limiting the assembly precision,
untransparent materials not generally being possible as second carriers.
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The proposed solution detects the storage position on the web material (spatial-
ly/timewise) before the actual component assembly, wherein the second inspection
device detects the respective component storage point directly on the second carrier
itself, thus not through the second carrier. The second carrier is then conveyed un-
der control to the storage position such that the component storage point aligns as
precisely as possible with the position on the first carrier of the component to be
stored when the separating device separates this component from the first carrier,
and this is then transferred in the Z-direction to the second carrier.

Compared with pick-and-place systems or flip-chip systems, a significantly higher
throughput of components can be achieved with the proposed solution on account of
its structurally lower complexity. Here the components can be directly separated
individually from the (sawn) wafer and placed into the respective subassembly (or
lead frame or similar) on the second carrier; an intermediate carrier as on conven-
tional placement machines is no longer necessary. The transparency of the material
of the second carrier no longer has any influence on the positional accuracy during
storage of the component.

Configurations of the proposed solution

In one variant, the first receptacle with the first carrier is located directly above the
second carrier on the second receptacle. In contrast to previous solutions, the first
receptacle and the separating device have a movement space transverse to the con-
veying direction of the second carrier that corresponds at least approximately to the
width of the second carrier. The working/component storage area is thereby in-
creased significantly over the width of the second carrier. Several adjacent rows of
electronic subassemblies, for example RFID antennas, on a wide second carrier can
therefore be reached by the first carrier and can be assembled at the storage posi-
tion by operation of the separating device.

In one variant, the first carrier has a first side facing the separating device and a
second side facing away from the separating device and facing the second carrier
on/at the second receptacle, wherein the plurality of components is mounted detach-
ably on the second side of the first carrier; the first inspection device is designed to
capture image data of a region in which the separating device is designed to interact
with or without contact with at least one of the components, in order to separate this
from the first carrier; and the controller is designed to determine, from the image
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data captured, position data of the component to be transferred and to generate
control commands for the separating device and the respective conveying devices
based on the position data.

In one variant, the second inspection device is arranged — with regard to the convey-
ing direction of the second carrier — upstream of the storage position at the second
carrier and is provided and designed to detect, transversely to the conveying direc-
tion of the second carrier, one or more of the plurality of electronic subassemblies
respectively on the second carrier in their position relative to the second receptacle,
and to signal information representing the position detected to the controller.

In one variant, a first sensor device is associated with the third conveying device,
which sensor device is provided and designed to signal to the controller information
on the conveying direction and conveying path of the second carrier relative to the
storage position.

In one variant, the controller is provided and designed to control the second convey-
ing device, based on the information of the second inspection device regarding the
position of the at least one electronic subassembly and the information regarding the
conveying direction and conveying path of the second carrier, as well as based on
the information of the first inspection device regarding the position of at least one of
the components relative to the storage position, in order to move the separating
device transversely to the conveying direction of the second carrier to the storage
position and to activate the separating device for the purpose of separating the com-
ponent from the first carrier.

In one variant, the device comprises a fourth conveying device, which is provided
and designed to move the first receptacle along the conveying direction of the sec-
ond carrier relative to the second receptacle in response to information signaled by
the controller; and/or a fifth conveying device, which is provided and designed to
rotate the first receptacle about an angle (theta) relative to the second receptacle in
response to information signaled by the controller.

In another variant, the device comprises a sixth conveying device, which is provided
and designed to convey the second carrier, in response to information signaled by
the controller, in such a way (slip-free and thus free of elongation) along the convey-
ing direction via the second receptacle that the at least one of the plurality of elec-
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tronic subassemblies on the second carrier reaches the storage position on the sec-
ond receptacle guiding the second carrier.

In another variant of the device, the separating device, if it is designed to separate
the components from the first carrier with contact, comprises a push pin, which is
designed and dimensioned to puncture the first carrier in response to information
signaled by the controller in order to detach one of the components from the first
carrier in each case and transfer it to the second carrier; or if it is designed to sepa-
rate the components contactlessly from the first carrier, the separating device com-
prises a controllable energy source, which is designed and dimensioned to charge the
first carrier with energy in response to information signaled by the controller in order
to detach one of the components respectively from the first carrier and transfer it to
the second carrier.

In another variant of the device, the second receptacle comprises a (circular) cylin-
drical drum or a convexly curved surface, via which the second carrier reaches the
storage position on the second receptacle, wherein in one variant the second recep-
tacle has outlets on its shell/surface guiding the second carrier, which outlets are
designed to hold the second carrier on the second receptacle (slip-free and free of
elongation) by means of a vacuum.

In another variant, the device comprises a third inspection device, which is arranged
— with regard to the conveying direction of the second carrier — downstream of the
storage position and is provided and designed to detect at least one of the plurality
of electronic subassemblies on the second carrier and the component transferred to
it in their position relative to one another, and to signal information representing the
detected position to the controller.

In another variant, the device comprises an eighth conveying device, which is pro-
vided and designed to convey the second inspection device relative to the second
receptacle and the storage position, in order to detect at least one component stor-
age point on the second carrier by the second inspection device and/or to detect at
least one of the plurality of electronic subassemblies on the second carrier in its
position and to signal information representing the position detected to the control-
ler; and/or a ninth conveying device, which is provided and designed to convey the
third inspection device relative to the second receptacle and the storage position, in
order to detect at least one of the plurality of electronic subassemblies on the second
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carrier and the component transferred to it in their position relative to one another,
and to signal information representing the position detected to the controller.

Alternatively, the second and/or the third inspection device are supported pivotably
on the second receptacle and are adjustable under electronic control or manually in
their orientation to the component storage point or the electronic subassemblies on
the second carrier and the component transferred to them.

To achieve this object, another device is also proposed for applying adhesive from a
reservoir to a second carrier, wherein the second carrier is configured to be practical-
ly endless and in its longitudinal and transverse extension supports a plurality of
electronic subassemblies to which the adhesive is to be applied, in order thereafter to
transfer a component to one of the subassemblies, and wherein the other device
comprises: a third receptacle, which is designed for the purpose of guiding the sec-
ond carrier along its longitudinal extension in a conveying direction of the second
carrier; a dispensing device for adhesive, which is designed to output adhesive in a
controlled and metered manner towards the third receptacle onto a bonding point on
the second carrier at an adhesive application position at which one of the plurality of
electronic subassemblies is located; an eleventh conveying device, which is provided
and designed to move the dispensing device for adhesive transversely to the convey-
ing direction of the second carrier relative to the third receptacle; a fourth inspection
device, which is arranged upstream of the adhesive application position and is pro-
vided and designed to detect at least one of the plurality of electronic subassemblies
on the second carrier in its position relative to the third receptacle, and to signal
information representing the position detected to the controller; a twelfth conveying
device, which is provided and designed to convey the second carrier, in response to
information signaled by the controller, in its position relative to the adhesive applica-
tion position in such a way that the at least one of the plurality of electronic subas-
semblies with the bonding point on the second carrier reaches the adhesive
application position on the third receptacle guiding the second carrier.

Advantages and mode of operation

The device for applying adhesive is advantageously in interaction with and upstream
of the device for transferring electronic components from a first carrier to a second
carrier but is also to be used independently thereof.
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It is the case with regard to the device for applying adhesive also that it permits the
use of multi-row web material as the second carrier, wherein the reduced complexity
and the higher throughput during adhesive application are transferred to the area of
systems that are capable of processing multi-row web material. The solution pro-
posed here for adhesive application also permits replacement of the previous inspec-
tion of the second carrier at the adhesive application position. Even barely
transparent to completely untransparent second carriers can thus be used without
any loss of quality when applying adhesive before component assembly.

To recognize the adhesive application position on the web material before the adhe-
sive application, conventional DDA systems for single-row web material use a cam-
era, which is mounted directly in the assembly area on the rear/underside of the web
material of the second carrier. Due to this arrangement, conventional DDA systems
can only process completely transparent materials, e.g., PET, without limiting the
assembly precision, untransparent materials not generally being possible as a second
carrier.

The proposed solution detects the bonding point on the web material (spatial-
ly/timewise) before the actual adhesive application, wherein the fourth inspection
device detects the respective bonding point — in connection with the respective elec-
tronic subassembly — directly on the second carrier itself, thus not through the sec-
ond carrier. The second carrier is then conveyed in a controlled manner to the
adhesive application position in such a way that the bonding point aligns as precisely
as possible with the position of the outlet of the dispensing device for adhesive when
the dispensing device outputs (meters a portion of) adhesive onto the bonding point.

Configurations of the proposed solution

In one variant, the fourth inspection device, which is arranged — with regard to the
conveying direction of the second carrier — upstream of the adhesive application
position at the second carrier, is provided and designed to detect, transversely to the
conveying direction of the second carrier, one or more respectively of the plurality of
electronic subassemblies on the second carrier in their position relative to the third
receptacle, and to signal information representing the position detected to the con-
troller.
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In one variant, a second sensor device is associated with the twelfth conveying de-
vice, which sensor device is provided and designed to signal information to the con-
troller regarding the conveying direction and conveying path of the second carrier
relative to the adhesive application position.

In one variant, the controller is provided and designed to control the eleventh con-
veying device, based on the information of the fourth inspection device regarding the
position of the at least one electronic sub-assembly and the information regarding
the conveying direction and conveying path of the second carrier, as well as on the
basis of the information of the fourth inspection device regarding the position of at
least one of the components relative to the adhesive application position, in order to
move the dispensing device transversely to the conveying direction of the second
carrier to the storage position, and to activate the dispensing device for the purpose
of separation of the component from the first carrier.

In one variant, the device comprises a thirteenth conveying device, which is provided
and designed to convey the second carrier, in response to information signaled by
the controller, in such a way (slip-free and thus free of elongation) along the convey-
ing direction via the second receptacle that the at least one of the plurality of elec-
tronic subassemblies on the second carrier reaches the adhesive application position
on the second receptacle guiding the second carrier.

In another variant of the device, the third receptacle comprises a (circular) cylindrical
drum or a convexly curved surface, via which the second carrier reaches the storage
position on the third receptacle, wherein in one variant the second receptacle has
outlets on its shell/surface guiding the second carrier, which outlets are designed to
hold the second carrier on the third receptacle (slip-free and free of elongation) by
means of a vacuum.

In another variant, the device comprises a fifth inspection device, which is arranged
— with reference to the conveying direction of the second carrier — downstream of
the adhesive application position and is provided and designed to detect at least one
of the plurality of electronic subassemblies on the second carrier and the adhesive
applied to it in their position relative to one another, and to signal information repre-
senting the detected position to the controller.
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In another variant, the device comprises a fourteenth conveying device, which is
provided and designed to convey the fourth inspection device relative to the third
receptacle and the adhesive application position, in order to detect at least one bond-
ing point on the second carrier by the fifth inspection device, to detect at least one of
the plurality of electronic subassemblies on the second carrier in its position and to
signal information representing the position detected to the controller; and/or a fif-
teenth conveying device, which is provided and designed to convey the fifth inspec-
tion device relative to the third receptacle and the adhesive application position, in
order to detect at least one of the plurality of electronic subassemblies on the second
carrier and the adhesive applied to it in their position relative to one another, and to
signal information representing the position detected to the controller.

Alternatively, the fourth and/or the fifth inspection device are supported pivotably
and are adjustable in their orientation under electronic control or manually.

In the devices described above for transferring electronic components from a first
carrier to a second carrier and/or for applying adhesive from a reservoir to a second
carrier, the second to fifth inspection devices can be configured as follows. Associat-
ed with an image capturing device is an illumination device, wherein the illumination
device is designed to direct light of different wavelengths onto a second receptacle,
which is designed to support an object located on the second carrier that is to be
captured by the image capturing device, a sixteenth, seventeenth, eighteenth and/or
nineteenth conveying device is designed to convey the respective image capturing
device with its associated illumination device along the second receptacle, and an
eighth, ninth, fourteenth and/or fifteenth conveying device is provided and designed
to convey the respective second, third, fourth and/or fifth inspection device relative
to the respective second and/or third receptacle and the component storage position
or the adhesive application position along the conveying direction of the second
carrier.

In one variant of the inspection device, the illumination device comprises a white
light source, an (infra-)red light source and/or an (ultra)-blue light source.

In one variant of the illumination device, the (infra-)red light source and/or the (ul-
tra-) blue light source is configured as a ring light source, which at least partially
encloses a capture area of the image capturing device.
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In one variant of the inspection device, the white light source is arranged on a side,
remote from the capture area of the image capturing device, of an at least partially
light-permeable beam deflector.

In one variant of the inspection device, the image capturing device comprises focus-
ing optics, which are arranged at a distance, which can be set fixedly, from the side
of an at least partially light-permeable beam deflector facing the optics.

Even if some of the aspects described above were described with reference to the
mode of operation of the device, these aspects can also relate to the structure of the
device. In exactly the same way, the aspects described above with reference to the
device can apply correspondingly to the mode of operation. Although the individual
aspects of the device and the mode of operation are described in association, so as
to explain their interaction, they are also disclosed independently of one another, of
the other devices and other modes of operation.

Brief description of the drawings

Further objectives, features, advantages, and application possibilities result from the
following description of exemplary embodiments, which are not to be understood as
restrictive, with reference to the associated drawings. Here all features described
and/or depicted show by themselves or in any combination the subject matter dis-
closed here, even independently of their grouping in the claims or their references.
The dimensions and proportions of the components shown in the figures are not
necessarily to scale in this case; they may diverge from what is shown here in em-
bodiments to be implemented.

Figure 1 shows a schematic, lateral plan view of the device for transferring elec-
tronic components from a first carrier to a second carrier and a device
for applying adhesive to the second carrier.

Figure 2 shows a schematic plan view of a table adjustable in X-/Y-/theta coor-
dinates.

Figure 3 shows a schematic plan view of the second to fifth inspection device.

The method and device variants described here, and their functional and operational
aspects serve only for a better understanding of their structure, mode of operation
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and properties; they do not restrict the disclosure to the exemplary embodiments.
The figures are partly schematic, wherein substantial properties and effects are de-
picted significantly enlarged in part to clarify the functions, active principles, technical
configurations, and features. Each mode of operation, each principle, each technical
configuration 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 fea-
tures that are contained in this disclosure or result 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 combina-
tion possibilities of all features shown with one another. All disclosed features are
explicitly disclosed here also individually and in combination with all other features.

Detailed description

In the figures, components corresponding to one another or similar in function are
provided with corresponding reference signs. The method and the device are now
described on the basis of exemplary embodiments.

Fig. 1 shows (on the right-hand side) a device 100 for transferring electronic compo-
nents B from a first carrier W to a second carrier BM. In this variant, the first carrier
W has the design of a roughly circular semiconductor component wafer here and
supports a plurality of singulated components B, which are detachable from it in the
manner described further below. The second carrier BM is configured as practically
endless web material and supports a plurality of electronic subassemblies ANT in its
longitudinal and transverse extension. In the variant shown here, the subassemblies
ANT are printed antenna sections of an RFID module. One of the components B from
the first carrier W is to be transferred respectively to each of the plurality of electron-
ic subassemblies ANT. The device has a first receptacle A1, which is designed to hold
the first carrier W. The first receptacle Al is adapted in its design to the first carrier
W.

A second receptacle A2 has the form of a circular cylindrical drum in the variant
shown. The second carrier BM is carried via the cylinder-jacket-shaped outer wall
along its longitudinal extension in a conveying direction FR. Details of this are ex-
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plained further below. The first receptacle Al receives the first carrier W such that
the components B supported by it are oriented towards the second receptacle A2. On
the side of the first receptacle A1 remote from the second receptacle A2, a separat-
ing device TE is provided. The first carrier W has a first side facing the separating
device TE and a second side facing away from the separating device that faces the
second carrier BM on/at the second receptacle A2. Mounted detachably on the sec-
ond side of the first carrier W is the plurality of components B. The separating device
TE serves to separate the components B from the first carrier W with or without
contact, to transfer them to the second carrier BM at a storage position AP.

The first receptacle Al is part of a table, which is adjustable in X-/Y-/theta coordi-
nates and of which individual X-/Y-axes and rotary position theta are each to be
adjusted by a conveying device controlled by an electronic controller ECU. In particu-
lar, a first conveying device F1 in the form of a linear servo drive is provided and
designed to move the first receptacle Al transversely to the conveying direction FR
of the second carrier BM relative to the second receptacle A2. (See also Fig. 2). A
second conveying device F2 in the form of a linear servo drive is provided and de-
signed to move the separating device TE transversely to the conveying direction FR
of the second carrier BM relative to the second receptacle A2.

A first inspection device I1 in the form of a camera is associated with the separating
device TE and serves to detect at least one of the components B in its position rela-
tive to a storage position AP on the second receptacle A2 guiding the second carrier
BM.

A second inspection device I2 is arranged upstream of the storage position AP and
associated with the second receptacle A2. This second inspection device 12 can both
be moved in a controlled manner in longitudinal extension of the drum-shaped sec-
ond receptacle A2, thus transversely to the conveying direction FR of the second
carrier BM and be adjusted manually or by motor by a predetermined angular
amount along the circumference on the shell surface of the drum-shaped second
receptacle A2. For example, the inspection device 12 can be connected to the second
receptacle A2 via a pivot arm.

The second inspection device 12 serves to detect at least one of the plurality of elec-
tronic subassemblies ANT on the second carrier BM in its position relative to the
second receptacle A2, and to signal information representing the position detected to
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a controller ECU. A third conveying device F3 is formed in this configuration by two
transport rollers to be driven under control, which are arranged up- and downstream
of the drum-shaped second receptacle A2 and about which the second carrier BM is
guided. In response to information signaled by the controller ECU, the second carrier
BM is conveyed by the two transport rollers to be driven under control in such a way
in its position relative to the storage position AP that the at least one of the plurality
of electronic subassemblies ANT on the second carrier BM reaches the storage posi-
tion AP on the second receptacle A2 guiding the second carrier BM.

Let it be understood here that the storage position AP changes both in the longitudi-
nal direction of the second carrier BM and in its transverse extension according to
which subassembly ANT on the second carrier BM is to be fitted with a component B,
while a corresponding area of the second carrier BM is located on the second recep-
tacle A2 and is to be brought into alignment with the first carrier W. Accordingly the
first carrier W is also to be moved, controlled by the controller ECU, both in the longi-
tudinal direction of the second carrier BM and in its transverse extension.

Multi-row web material can evidently be used as a second carrier. This can be under-
stood to be web material that supports several rows of subassemblies ANT in its
transverse extension. Carrier material that is barely transparent to completely un-
transparent can be used as the second carrier BM without any loss of accuracy in
component assembly.

The storage position AP on the web material of the second carrier BM is detected
spatially / timewise before the actual component assembly. In this case the second
inspection device 12 directly detects the respective component storage point on the
second carrier BM itself, thus not through the second carrier. The second carrier BM
is then conveyed in a controlled manner to the storage position AP such that the
component storage point aligns as precisely as possible with the position of the com-
ponent to be assembled on the first carrier W when the separating device TE sepa-
rates this component B from the first carrier W and this is then transferred in the Z-
direction to the second carrier BM.

The first receptacle Al with the first carrier W is located directly above the second
carrier BM on the second receptacle A2. Here the first receptacle Al and the separat-
ing device TE have a movement space transversely to the conveying direction FR of
the second carrier BM that corresponds at least approximately to the width of the
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second carrier BM. (See Fig. 2). The working/component assembly area thereby
extends approximately over the width of the second carrier BM. In one variant, the
movement space of the receptacle Al and/or the separating device TE transversely
to the conveying direction FR of the second carrier BM can be greater than the trans-
verse extension of the second carrier BM, so that at least the first carrier W can be
positioned approximately completely or at least the center/center line of the first
carrier W can be positioned beyond the transverse extension of the second carrier
BM. Several adjacent rows of electronic subassemblies ANT, for example RFID an-
tennas, can therefore be reached on a broad second carrier BM with the first carrier
W and can be assembled at the storage position AP by operating the separating
device TE.

The first inspection device 11 is designed to capture image data of a region in which
the separating device TE is designed to interact with or without contact with at least
one of the components B to separate this from the first carrier W.

The controller ECU is designed to determine position data of the component B to be
transferred from the captured image data and to generate control commands for the
separating device TE and the respective conveying devices F1, ... Fn based on the
position data.

The second inspection device 12 is arranged with reference to the conveying direc-
tion X of the second carrier BM on the upstream side of the storage position AP at
the second carrier A2 and is provided and designed to detect, transversely to the
conveying direction X of the second carrier BM, one or more respectively of the plu-
rality of electronic subassemblies ANT on the second carrier BM in their position
relative to the second receptacle, and to signal information representing the position
detected to the controller ECU.

Associated with the third conveying device F3 is a first sensor device SE1, which is
provided and designed to signal information to the controller ECU about the convey-
ing direction and conveying path of the second carrier BM relative to the storage
position AP.

Based on the information of the second inspection device 12 regarding the position of
the at least one electronic subassembly ANT and the information regarding the con-
veying direction and conveying path of the second carrier BM, as well as on the basis
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of the information of the first inspection device 11 regarding the position of at least
one of the components B relative to the storage position AP, the controller ECU
serves to control the second conveying device F2. The controller ECU thus causes the
separating device TE to be moved (in the conveying direction and) transversely to
the conveying direction X of the second carrier BM to the storage position AP, and
the separating device TE is activated for the purpose of separating the component B
from the first carrier W.

A fourth conveying device F4 serves to move the first receptacle Al along the con-
veying direction FR of the second carrier BM relative to the second receptacle A2 in
response to information signaled by the controller ECU.

Overall, each component B of the first carrier W can be positioned in this way by
corresponding control of the appropriate X-/Y-drives of the conveying devices F1, F4
within a double-dotted and dashed area AF for transferring a component B to the
second carrier BM on the second receptacle A2. The double-dotted and dashed area
AF can be larger in the transverse extension of the second carrier BM in one variant
than the transverse extension of the second carrier BM.

A fifth conveying device F5 serves to rotate the first receptacle A1 about an angle
theta relative to the second receptacle A2 in response to information signaled by the
controller ECU.

A sixth conveying device F6 can rotate the second receptacle A2 in and against the
conveying direction FR in a controlled manner in response to information signaled by
the controller ECU. It serves to convey the second carrier BM slip-free and free of
elongation along the conveying direction FR via the second receptacle A2 such that
the at least one of the plurality of electronic subassemblies ANT on the second carrier
BM reaches the respective storage position AP on the second receptacle A2 guiding
the second carrier BM.

In one variant, the separating device TE is designed to separate the components B
from the first carrier W with contact. To this end it has a push pin N, which is de-
signed and dimensioned to puncture the first carrier W (from above in Fig. 1) in
response to information signaled by the controller ECU, in order to detach one of the
components B in each case from the first carrier W and transfer it to the second
carrier BM. In a second variant, it is designed to separate the components B contact-
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lessly from the first carrier W. To this end the separating device TE has a controllable
energy source, which is designed and dimensioned to charge the first carrier W with

laser energy, for example, in response to information signaled by the controller ECU,
in order to detach one of the components B in each case from the first carrier W and
transfer it to the second carrier BM.

The second receptacle A2 is a circular cylindrical drum or a convexly curved surface,
via which the second carrier BM reaches the storage position AP on the second re-
ceptacle A2. In one variant, the second receptacle A2 has a plurality of small outlets
on its shell/surface guiding the second carrier BM, so as to hold the second carrier
BM slip-free and free of elongation on the second receptacle A2 by means of a vacu-
um Vak.

In one variant, the shell/surface of the second receptacle can be designed or the
vacuum Vak can be controllable such that no vacuum Vak is present on the
shell/surface underneath the storage position, but only on the upstream and down-
stream side of the storage position AP. The second carrier BM is thus held by a vacu-
um upstream and downstream of the storage position AP; there is no vacuum at the
storage position.

In one variant, the second receptacle A2 can be moved by a conveying device in the
Z-direction towards the first receptacle A1 and away from the first receptacle Al to
set a distance between the first and second receptacle.

In another variant, the second receptacle A2 and/or the third receptacle A3 can have
compressed air introduced at least at one part of the respective area at which the
second carrier BM does not rest on the respective receptacle A2 or A3, which com-
pressed air exits through the openings in order to blow out dirt sucked into the vacu-
um holes over time.

A third inspection device I3 is arranged with reference to the conveying direction FR
of the second carrier BM downstream of the storage position AP at the second recep-
tacle A2. It serves to detect at least one of the plurality of electronic subassemblies
ANT on the second carrier BM and the component B transferred to it in their position
relative to one another, and to signal information representing the position detected
to the controller ECU.
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An eighth conveying device F8 serves to convey the second inspection device 12
relative to the second receptacle A2 and the storage position AP in order to detect at
least one component storage point on the second carrier BM by the second inspec-
tion device I2. The second inspection device 12 is thus movable in a controlled man-
ner both in longitudinal extension of the drum-shaped second receptacle A2, thus
transversely to the conveying direction FR of the second carrier BM, and by a prede-
termined angular amount along the circumference on the shell surface of the drum-
shaped second receptacle A2. Alternatively to this, the angle is set manually before
operation commences.

At least one of the plurality of electronic subassemblies ANT on the second carrier
BM can also be detected in its position in this way to signal information representing
the position detected to the controller ECU. Furthermore, a ninth conveying device F9
is provided in this variant to convey the third inspection device I3 relative to the
second receptacle A2 and the storage position AP in a manner analogous to how this
is carried out by the eighth conveying device F8 for the second inspection device I2.
The third inspection device I3 can thus detect at least one of the plurality of electron-
ic subassemblies ANT on the second carrier BM and the component B transferred to
it in their position relative to one another and can signal information representing the
position detected to the controller ECU.

Another (sub-)device such as is illustrated in Fig. 1 on the left-hand side serves to
apply adhesive K from a reservoir to a second carrier BM. As already mentioned, the
second carrier BM is configured to be practically endless and in its longitudinal and
transverse extension supports a plurality of electronic subassemblies ANT to which
the adhesive K is to be applied, in order thereafter to transfer a component B to one
of the subassemblies ANT. The other device comprises a third receptacle A3, which
serves the purpose of guiding the second carrier BM along its longitudinal extension
in @ conveying direction FR of the second carrier BM.

A dispensing device SE for adhesive K is provided in Fig. 1 above the third receptacle
A3 to dispense adhesive K in a controlled and metered manner towards the third
receptacle A3 onto a bonding point KS on the second carrier BM at an adhesive ap-
plication position KAP, at which one of the plurality of electronic subassemblies ANT
is located.
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An eleventh conveying device F11 serves to move the dispensing device SE for adhe-
sive K transversely to the conveying direction FR of the second carrier BM relative to
the third receptacle A3. A fourth inspection device 14 is associated with the third
receptacle A3 and is arranged upstream of the adhesive application position KAP. The
fourth inspection device 14 serves to detect at least one of the plurality of electronic
subassemblies ANT on the second carrier BM in its position relative to the third re-
ceptacle A3, and to signal information representing the position detected to the con-
troller ECU.

A twelfth conveying device F12 is formed in this configuration by two transport roll-
ers to be driven under control, which are arranged respectively on the upstream and
downstream side of the drum-shaped third receptacle A3, and around which the
second carrier BM is guided. In response to information signaled by the controller
ECU, the second carrier BM is conveyed by the two transport rollers to be driven
under control in such a way in its position relative to the adhesive application position
KAP that the at least one of the plurality of electronic subassemblies ANT with the
bonding point KS on the second carrier BM reaches the adhesive application position
KAP on the third receptacle A3 guiding the second carrier BM.

In the configuration shown here, the adhesive application device cooperates with the
device for transferring components from a first carrier to a second carrier. To this
end the device for adhesive application is used on the upstream side of the transfer
device for components.

It is the case with regard to the device for adhesive application also that it permits
the use of multi-row web material as the second carrier.

In the device, the bonding point is detected on the web material spatially / timewise
before the actual adhesive application. Here a fourth inspection device 14 detects the
respective bonding point KS at the respective electronic subassembly on the second
carrier BM itself directly, thus not through the second carrier BM. The second carrier
BM is then conveyed in a controlled manner to the adhesive application position KAP
so that the bonding point KS is aligned as precisely as possible with the position of
the outlet of the dispensing device SE for adhesive K when the dispensing device
dispenses a metered portion of adhesive K onto the bonding point KS.
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The fourth inspection device 14 is arranged — with reference to the conveying direc-
tion FR of the second carrier BM — upstream of the adhesive application position KAP
on the circumference of the drum-shaped third receptacle A3 and serves to detect,
transversely to the conveying direction FR of the second carrier BM, respectively one
or more of the plurality of electronic subassemblies ANT on the second carrier BM in
their position relative to the third receptacle A3, and to signal information represent-
ing the position detected to the controller ECU.

Associated with the twelfth conveying device F12 is a second sensor device SE2 to
signal information to the controller ECU about the conveying direction and conveying
path of the second carrier BM relative to the adhesive application position KAP.

Based on the information of the fourth inspection device 14 regarding the position of
the at least one electronic subassembly ANT and the information regarding the con-
veying direction and conveying path of the second carrier BM, as well as on the basis
of the information of the fourth inspection device 14 regarding the position of at least
one of the components B relative to the adhesive application position KAP, the con-
troller ECU serves to control the eleventh conveying device F11 to move the dispens-
ing device SE transversely to the conveying direction FR of the second carrier BM.

A thirteenth conveying device F13 serves to convey the second carrier BM along the
conveying direction FR via the third receptacle A3 in response to information signaled
by the controller ECU. Controlled by the controller ECU, this takes place so slip-free
and so free of elongation that the at least one of the plurality of electronic subas-
semblies ANT on the second carrier BM reaches the adhesive application position KAP
on the third receptacle A3 guiding the second carrier BM.

Comparable to the second receptacle A2, the third receptacle A3 is a circular cylindri-
cal drum or a convexly curved surface via which the second carrier BM reaches the
adhesive application position KAP on the third receptacle A3. Here, too, the second
receptacle has outlets on its shell/surface guiding the second carrier BM, in order to
hold the second carrier BM on the third receptacle A3 slip-free and free of elongation
by means of the vacuum Vak.

A fifth inspection device I5 is arranged with reference to the conveying direction FR
of the second carrier BM downstream of the adhesive application position KAP on the
circumference of the drum-shaped third receptacle A3 and serves to detect at least
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one of the plurality of electronic subassemblies ANT on the second carrier BM and
the adhesive K applied to it in their position relative to one another, and to signal
information representing the position detected to the controller ECU.

A fourteenth conveying device F14 serves to convey the fourth inspection device F4
relative to the third receptacle A3 and the adhesive application position KAP. The
fourth inspection device F4 can thus detect at least one bonding point KS on the
second carrier BM, in order to detect at least one of the plurality of electronic subas-
semblies ANT on the second carrier BM in its position and to signal information rep-
resenting the position detected to the controller ECU.

A fifteenth conveying device F15 serves to convey the fifth inspection device I5 rela-
tive to the third receptacle A3 and the adhesive application position KAP along the
circumference of the third receptacle A3. The fifth inspection device I5 can thus
detect at least one of the plurality of electronic subassemblies ANT on the second
carrier BM and the adhesive K applied to it in their position relative to one another
and can signal information representing the position detected to the controller ECU.

The table adjustable in X-/Y-/theta coordinates according to Fig. 2 is configured in a
particularly simple and advantageous manner as follows: the receptacle Al holding
the first carrier W is arranged on a first carrier plate, wherein the fifth conveying
device F5 serves to rotate the first receptacle Al about an angle theta relative to the
first carrier plate.

The first carrier plate is arranged movably on a second carrier plate in the transverse
extension (Y) of the second carrier BM. The first conveying device F1 is provided to
move the first carrier plate and thus also the first receptacle Al (exclusively) trans-
versely to the conveying direction FR of the second carrier BM relative to the second
carrier plate.

The second carrier plate is arranged movably on a rigid, third carrier plate or on a
support frame in the conveying direction FR of the second carrier BM. The fourth
conveying device F4 is provided to move the first receptacle W, the first carrier plate
and the second carrier plate (exclusively) in the conveying direction FR of the second
carrier BM relative to the third carrier plate.



10

15

20

25

30

35

-23 -

In Fig. 3, the second to fifth inspection devices 12...I5 are configured as described
below for the devices described above for transferring electronic components B from
a first carrier W to a second carrier BM and for applying adhesive K from a reservoir
to a second carrier BM.

In one configuration, the image capturing device BE (camera) can be moved in the
Y-direction at the inspection devices I2...I5. In this variant the beam deflector can be
omitted. Alternatively, the remaining optics comprising focusing optics, beam deflec-
tor and/or illumination can be moved in the Y-direction while the camera remains
stationary and is not moved in the Y-direction. In this variant the camera is only set
at an angle via the pivot arm.

An image capturing device BE in the form of a camera has an associated illumination
device WL, RLB, BLB. The illumination device WL, RLB, BLB has a white light source
WL, an infrared light source RLR and a blue light source BLB. The illumination device
WL, RLB, BLB serves to direct light of different wavelengths onto the second recepta-
cle A2. Different details of the components / subassemblies and of the adhesive can
thus be captured visually by the image capturing device BE, which is directed at the
second carrier BM.

A sixteenth, seventeenth, eighteenth and/or nineteenth conveying device F16...F19
are each designed to convey the respective image capturing device BE with the illu-
mination device WL, RLB, BLB associated with it along the second or third receptacle
A2, A3, i.e., transversely to the conveying direction of the second carrier BM. In
other words, sixteenth, seventeenth, eighteenth and/or nineteenth conveying device
F16...F19 are Y-drives, and eighth, ninth, fourteenth and/or fifteenth conveying de-
vice F8, F9, F14, F15 are motor pivot arms, the function of which can also be manu-
ally fulfilled.

The eighth, ninth, fourteenth and/or fifteenth conveying device F8, F9, F14, F15 are
used to convey the respective second, third, fourth and/or fifth inspection device
12...15 relative to the respective second and/or third receptacle A2, A3 and the com-
ponent assembly position AP or the adhesive application position KAP along the con-
veying direction FR of the second carrier BM. The respective second, third, fourth
and/or fifth inspection device 12...I5 can thereby be advantageously adapted to dif-
ferent spacings of electronic subassemblies on the second carrier.
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In the variant of the illumination device WL, RLB, BLB shown, the infrared light RLR
and the blue light source RLB are configured as a ring light source enclosing a cap-
ture area EB of the image capturing device BE. The white light source WL is arranged
on a side of a partially light-permeable beam deflector SU in the form of a 45° mirror,
which side is remote from the capture area EB of the image capturing device BE. The
image capturing device BE has focusing optics FO arranged at a fixedly adjustable
spacing FL from the side facing it of an at least partially light-permeable beam deflec-
tor SU.



10

15

20

25

30

35

- 25 -

Claims

1. A device for transferring electronic components (B) from a first carrier (W) to a
second carrier (BM), wherein

- the first carrier (W) carries a plurality of singulated components detachably there-
from, and

- the second carrier (BM) is configured to be practically endless and carries a plurality
of electronic subassemblies (ANT) in its longitudinal and transverse extension, to
which subassemblies respectively one of the components is to be transferred from
the first carrier (W), and wherein the device comprises:

- a first receptacle (A1), which is designed to receive the first carrier (W);

- a second receptacle (A2), which is designed for the purpose of guiding the second
carrier (BM) along its longitudinal extension in a conveying direction of the second
carrier (BM); wherein

- the first receptacle (A1) is designed to receive the first carrier (W) such that the
components (B) supported by it are oriented towards the second receptacle (A2);

- a separating device (TE), which is designed to separate the components (B) from
the first carrier (W) with or without contact to transfer them to the second carrier
(BM);

- a first conveying device (F1), which is provided and designed to move the first
receptacle (Al) transversely to the conveying direction of the second carrier (BM)
relative to the second receptacle (A2);

- a second conveying device (F2), which is provided and designed to move the sepa-
rating device (TE) transversely to the conveying direction of the second carrier (BM)
relative to the second receptacle (A2);

- a first inspection device (I1), which is provided and designed to detect at least one
of the components in its position relative to a storage position (AP) on the second
receptacle (A2) guiding the second carrier (BM);

- a second inspection device (I2), which is arranged upstream of the storage position
(AP) and is provided and designed to detect at least one of the plurality of electronic
subassemblies (ANT) on the second carrier (BM) in its position relative to the second
receptacle (A2), and to signal information representing the detected position to a
controller;

- a third conveying device (F3), which is provided and designed to convey, in re-
sponse to information signaled by the controller, the second carrier (BM) in its posi-
tion relative to the storage position (AP) such that the at least one of the plurality of
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electronic subassemblies (ANT) on the second carrier (BM) reaches the storage posi-
tion (AP) on the second receptacle (A2) guiding the second carrier (BM).

2. The device (100) for transferring electronic components (B) according to Claim 1,
which detects the storage position (AP) on the second carrier (BM) before component
assembly in that the second inspection device (I2) detects the respective component
storage point directly on the second carrier (BM) itself, then conveys the second
carrier (BM) under control to the storage position (AP) such that the component
storage point is aligned with the position on the first carrier (W) of the component
(B) to be stored, then the separating device (TE) separates this component (B) from
the first carrier (W) such that it is transferred to the second carrier (BM).

3. The device (100) for transferring electronic components (B) according to Claim 1
or 2, in which

- the first receptacle (A1) with the first carrier (W) is arranged directly above the
second carrier (BM) on the second receptacle (A2), and the first receptacle (A1) and
the separating device (TE) have a movement space transverse to the conveying
direction of the second carrier (BM) that corresponds at least approximately to the
width of the second carrier (BM).

4. The device (100) for transferring electronic components (B) according to any one
of Claims 1 - 3, in which

- the first carrier (W) has a first side facing the separating device (TE) and a second
side facing away from the separating device that faces the second carrier (BM) on/at
the second receptacle (A2), wherein mounted detachably on the second side of the
first carrier (A1) is the plurality of components;

- the first inspection device (I1) is designed to capture image data of a region in
which the separating device (TE) is designed to interact with or without contact with
at least one of the components to separate this from the first carrier (W);

- the controller is designed to determine position data of the component to be trans-
ferred from the captured image data and to generate control commands for the sep-
arating device (TE) and the respective conveying devices (F1, ... Fn) based on the
position data.

5. The device (100) for transferring electronic components (B) according to any one
of Claims 1 - 4, in which
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- the second inspection device (I2) is arranged - with reference to the conveying
direction of the second carrier (BM) - on the upstream side of the storage position
(AP) at the second carrier (BM) and is provided and designed to detect, transversely
to the conveying direction of the second carrier (BM), one or more respectively of the
plurality of electronic subassemblies (ANT) on the second carrier (BM) in their posi-
tion relative to the second receptacle (A2), and to signal information representing the
position detected to the controller.

6. The device (100) for transferring electronic components (B) according to any one
of Claims 1 - 5, in which

- associated with the third conveying device (F3) is a first sensor device (SE1), which
is provided and designed to signal information to the controller about the conveying
direction and conveying path of the second carrier (BM) relative to the storage posi-
tion (AP).

7. The device (100) for transferring electronic components (B) according to any one
of Claims 1 - 6, in which

- based on the information of the second inspection device (12) regarding the posi-
tion of the at least one electronic subassembly (ANT) and the information regarding
the conveying direction and conveying path of the second carrier (BM), as well as on
the basis of the information of the first inspection device (I1) regarding the position
of at least one of the components relative to the storage position (AP), the controller
is provided and designed to control the second conveying device (F2) to move the
separating device (TE) transversely to the conveying direction of the second carrier
to the storage position, and to activate the separating device for the purpose of sep-
arating the component from the first carrier (W).

8. The device (100) for transferring electronic components (B) according to any one
of Claims 1 - 7, in which

- a fourth conveying device (F4) is provided and designed to move the first recepta-
cle (A1) along the conveying direction of the second carrier (BM) relative to the sec-
ond receptacle (A2) in response to information signaled by the controller; and/or

- a fifth conveying device (F5) is provided and designed to rotate the first receptacle
(A1) about an angle (theta) relative to the second receptacle (A2) in response to
information signaled by the controller.
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9. The device (100) for transferring electronic components (B) according to any one
of Claims 1 - 8, in which

- a sixth conveying device (F6) is provided and to convey the second carrier (BM)
along the conveying direction via the second receptacle (A2) in response to infor-
mation signaled by the controller such that the at least one of the plurality of elec-
tronic subassemblies (ANT) on the second carrier (BM) reaches the storage position
(AP) on the second receptacle (A2) guiding the second carrier (BM).

10. The device (100) for transferring electronic components (B) according to any one
of Claims 1 - 9, in which

- the separating device (TE), if it is designed to separate the components from the
first carrier (W) with contact, comprises a push pin (N), which is designed and di-
mensioned to puncture the first carrier (W) in response to information signaled by
the controller in order to detach one of the components (B) from the first carrier (W)
in each case and transfer it to the second carrier (BM); or if it is designed to separate
the components contactlessly from the first carrier (W), the separating device (TE)
comprises a controllable energy source, which is designed and dimensioned to
charge the first carrier (W) with energy in response to information signaled by the
controller in order to detach one of the components (B) respectively from the first
carrier (W) and transfer it to the second carrier (BM).

11. The device (100) for transferring electronic components (B) according to any one
of Claims 1 - 10, in which

- the second receptacle (A2) comprises a (circular) cylindrical drum or a convexly
curved surface, via which the second carrier (BM) reaches the storage position (AP)
on the second receptacle (A2), wherein in one variant the second receptacle (A2) has
outlets on its shell/surface guiding the second carrier (BM), which outlets are de-
signed to hold the second carrier (BM) on the second receptacle (A2) by means of a
vacuum.

12. The device (100) for transferring electronic components (B) according to any one
of Claims 1 - 11, in which

- a third inspection device (I3) is arranged with reference to the conveying direction
of the second carrier (BM) downstream of the storage position (AP) and is provided
and designed to detect at least one of the plurality of electronic subassemblies (ANT)
on the second carrier (BM) and the component transferred to it in their position rela-
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tive to one another, and to signal information representing the position detected to
the controller.

13. The device (100) for transferring electronic components (B) according to any one
of Claims 1 - 12, in which

- an eighth conveying device (F8) is provided and designed to convey the second
inspection device (I12) relative to the second receptacle (BM) and the storage position
(AP) in order to detect at least one component storage point on the second carrier
(BM) by the second inspection device (I12) and/or to detect at least one of the plurali-
ty of electronic subassemblies (ANT) on the second carrier (BM) in its position and to
signal information representing the position detected to the controller; and/or

- a ninth conveying device (F9), which is provided and designed to convey the third
inspection device (I3) relative to the second receptacle (BM) and the storage position
(AP) in order to detect at least one of the plurality of electronic subassemblies (ANT)
on the second carrier (BM) and the component transferred to it in their position rela-
tive to one another and to signal information representing the position detected to
the controller.

14. A method for transferring electronic components (B) from a first carrier (W) to a
second carrier (BM) with the steps: - provision of the first carrier (W), which supports
a plurality of singulated components detachably therefrom, and

- provision of the second carrier (BM), which is configured to be practically endless
and in its longitudinal and transverse extension supports a plurality of electronic
subassemblies (ANT) to which one of the components is to be transferred respective-
ly from the first carrier (W),

- provision of a first receptacle (A1), which is designed to receive the first carrier
(W);

- provision of a second receptacle (A2), which is designed for the purpose of guiding
the second carrier (BM) along its longitudinal extension in a conveying direction of
the second carrier (BM); wherein

- the first receptacle (A1) is designed to receive the first carrier (W) such that the
components (B) supported by it are oriented towards the second receptacle (A2);

- provision of a separating device (TE), which is designed to separate the compo-
nents (B) from the first carrier (W) with or without contact to transfer them to the
second carrier (BM);
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- provision of a first conveying device (F1), which is provided and designed to move
the first receptacle (A1) transversely to the conveying direction of the second carrier
(BM) relative to the second receptacle (A2);

- provision of a second conveying device (F2), which is provided and designed to
move the separating device (TE) transversely to the conveying direction of the sec-
ond carrier (BM) relative to the second receptacle (A2);

- provision of a first inspection device (I1), which is provided and designed to detect
at least one of the components in its position relative to a storage position (AP) on
the second receptacle (A2) guiding the second carrier (BM);

- provision of a second inspection device (I2), which is arranged upstream of the
storage position (AP) and is provided and designed to detect at least one of the plu-
rality of electronic subassemblies (ANT) on the second carrier (BM) in its position
relative to the second receptacle (A2), and to signal information representing the
detected position to a controller;

- provision of a third conveying device (F3), which is provided and designed to con-
vey, in response to information signaled by the controller, the second carrier (BM) in
its position relative to the storage position (AP) such that the at least one of the
plurality of electronic subassemblies (ANT) on the second carrier (BM) reaches the
storage position (AP) on the second receptacle (A2) guiding the second carrier (BM).



