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Apparatus and method for positioning an electronic component and/or a carrier

relative to a discharaina device
Description

Background
Presently described are an apparatus and a method for positioning an electronic component

and/or a carrier relative to a discharging device. Presently described are, in particular, an
apparatus and a method where an electronic component and/or a carrier is/are positioned
prior to the electronic component transfer to the carrier.

When transferring electronic components, in particular dies, and, in particular, when trans-
ferring singularized electronic components, there exists the general problem that the elec-
tronic components are subject to continuous miniaturization, which is why the precision-
related requirements become continually more acute when transferring electronic compo-
nents.

For example, DE 10 2006 027 663 Al discloses an optical inspection system for measuring
electronic components that allows for an inspection of the non-housing-enclosed compo-
nents prior to them being taken up by an instrumentation head. JP 2009 016455 A discloses
an apparatus and a method for capturing the position of a substrate. An example of a trans-
fer device of electronic components from a first carrier to a second carrier is specified in DE
10 2011 017 218 Al.

For example, DE 103 49 847 B3 discloses a positioning apparatus and a positioning method
for transferring electronic components. In this, a semiconductor wafer, which is disposed on
a carrier film, is disposed above and parallel relative to a band-like substrate. The wafer can
be advanced inside the wafer plane by means of a wafer holder and additionally rotated
about an axis of rotation that is perpendicular relative to the wafer plane. A discharging
device comprises a discharging needle, which acts on the rear of the die that must be de-
tached, and provided is a downward motion whereby the die is detached from the carrier
film. The die, which has thus been detached from the carrier film, is thereby placed in a
bonding position on the band-like substrate.

The problem that exists here is the fact that the electronic components and the bonding
position are hidden from above by the discharging device and the carrier film as well as from
below by the substrate. The gap between the carrier film and the substrate is, moreover, in
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most cases very narrow, such that it is not possible to optically capture the position of the
electronic components and the bonding position. Correspondingly, it is not possible to ex-
actly align, meaning precisely position, an individual component and/or the substrate in
relation to each other prior to the transfer of the component. Instead, until now, the posi-
tion of the electronic components prior to the transfer has been captured outside of the
device, with the position of the components presumably not changing any more after this
point. If the position of a component changes due to the transfer of another component,
this can result in an imprecise transfer of a plurality of electronic components onto the sub-

strate.

Since an imprecisely placed electronic component is typically categorized as a faulty part and
must therefore be discarded, optimally exact placement of the component is desirable.

An imprecisely transferred component and an imprecisely provided substrate will result in
the faulty placement of a component.

Problem

Therefore, it is the object of the present invention to provide an apparatus and a method
that will allow for exactly capturing the position of an electronic component and/or substrate
prior to the transfer of the electronic component and allow for corrections, if necessary. In
addition, the rate of throughput shall be unaffected.

Proposed solution

A device for positioning electronic components to be transferred relative to a discharging
device is proposed as a solution for achieving this object. The discharging device therein
includes a slide for at least one electronic component and a housing surrounding the slide,
and wherein the housing has a first translucent region. A first mirror is disposed inside the
housing. A first carrier that provides the electronic components to be transferred comprises
a first side facing the discharging device and a second side facing away from the discharging
side, wherein a plurality of electronic components is provided on the second side. At least
one image data acquisition device is set up for capturing image data of a region through the
translucent region of the housing where the slide is set up for interacting with the at least
one electronic component. A control is set up for determining, on basis of the captured
image data, positional data of the electronic component to be transferred and for generating
control commands on the basis of the positional data. At least one first actuator is set up for
moving the first carrier and the discharging device in relation to each other on the basis of
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the control commands in order to change an offset between a longitudinal axis of the slide
and a center axis of the electronic component to be transferred.

Due to the translucent region, the image data acquisition device is able to capture image
data through the discharging device and is correspondingly able to capture the position of
the electronic components as well that were, until now, hidden by the discharging device. It
is therefore possible to capture the position of the electronic components with great preci-
sion, whereby the electronic components can be positioned with greater exactness. Moreo-
ver, since the electronic components can be positioned in the apparatus comprised of the
discharging device, the first carrier and the second carrier inside which the electronic com-
ponent transfer occurs, the rate of throughput is not compromised by additional travel dis-
tances.

In addition, the translucent region is able to seal the housing at least partially, whereby
maintaining a negative pressure inside the housing is facilitated.

Also provided as a solution for the specified object of the invention is a method for position-
ing an electronic component to be transferred in relation to a discharging device. A first
carrier with electronic components is provided therein in such a manner that a first side of
the first carrier rests against the discharging device. A plurality of electronic components is
provided on a second side of the first carrier that faces away from the discharging device.
Image data are captured by means of a light path that is deflected by a first mirror, wherein
the image data comprise information regarding the position of a slide of the discharging
device and regarding the position of an electronic component to be transferred. Positional
data of the electronic component to be transferred are determined based on the captured
image data. Control commands for triggering at least one first actuator are generated on
the basis of the determined positional data of the electronic component to be transferred;
and the first carrier and/or the discharging device are moved in relation to each other on the
basis of the generated control command in order to change the offset between a longitudinal
axis of the slide and a center axis of the electronic component to be transferred.

Due to the translucent region, the image acquisition device is able to capture image data
through the discharging device and can correspondingly also detect the position of the elec-
tronic components that were until now hidden by the discharging device. This way, it is
possible to capture the position of the electronic components with great exactness and,
therefore, also position the electronic components with more precision. Moreover, since the
positioning of the electronic components can occur in the apparatus of the discharging de-
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vice, the first carrier and the second carrier inside which the electronic components are
transferred, the rate of throughput is not compromised by additional travel distances.

Furthermore, the translucent region of the housing is able to seal the housing at least par-
tially, such that maintaining a negative pressure inside the housing is facilitated.

Another proposed solution for achieving the object of the present invention is a method for
positioning a component to be transferred in relation to a discharging device. A first carrier
with electronic components is provided therein in such a manner that a first side of the first
carrier rests against the discharging device. A plurality of electronic components is provided
on a second side of the first carrier facing away from the discharging device. Image data
are captured, wherein the image data comprise information regarding the position of a slide
of the discharging device and the position of an electronic component to be transferred.
Positional data of the electronic component to be transferred are determined on the basis of
the captured image data. Control commands for triggering at least one first actuator are
generated on the basis of the determined positional data of the electronic component to be
transferred; and the first carrier and/or the discharging device are moved in relation to each
other based on the generated control command in order to change an offset between a
longitudinal axis of the slide and a center axis of the electronic component to be transferred.

Also proposed is a device for positioning a second carrier having at least one contact surface
for accommaodating an electronic component in relation to a discharging device. Said device
comprises a translucent support upon which a first side of the second carrier rests; at least
one third source of radiation that is disposed at a distance in relation to the second carrier
on a second side of the second carrier facing away from the translucent support; at least
one optical sensor element that is set up for detecting a mark that is applied to the second
carrier and for generating corresponding sensor signals; and a control that is set up for
determining positional data of the contact surface on the basis of the sensor signals and for
generating control commands on the basis of the positional data; and at least one second
actuator that is set up for moving a first carrier, the second carrier and/or a discharging
device on the basis of the control commands in order to change an offset between a longi-
tudinal axis of the discharging device and the contact surface.

By providing for the spaced arrangement of the third source of radiation on the second side
of the second carrier, it is possible to project an image of the second carrier to the optical
sensor element. With the projection, it is possible to capture even minimal differences in
terms of the opacity of the structures and the material of the second carrier that are repre-
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sented in terms of difference in brightness. Therefore, using carrier materials of relatively
great opacity is possible, such as, for example, paper or some plastics.

In addition, a method for positioning a second carrier in relation to a discharging device is
proposed as well. The second carrier therein, which includes at least one contact surface for
accommodating an electronic component to be transferred, is provided in such a manner
that an optical sensor element is able to detect a mark that is provided on the second carri-
er. An image of the second carrier is projected to the optical sensor element. Sensor sig-
nals are generated, wherein the sensor signals comprise information regarding the position
of the mark and the position of the discharging device. Positional data of the contact sur-
face are determined based on the generated sensor signals. The determined positional
data are used for generating control commands for triggering at least one second actuator;
and the second carrier, the first carrier and/or the discharging device are moved on the basis
of the generated control signals in order to change an offset between the contact surface
and a longitudinal axis of a slide of the discharging device.

Finally, also proposed are an apparatus and a method for transferring an electronic compo-
nent from a first carrier to a second carrier. The apparatus and/or the method therein com-
prise(s) the device/process for positioning an electronic component to be transferred in
relation to a discharging device and/or the device/process for positioning a second carrier in
relation to a discharging device.

Since the electronic components that are provided on the first carrier and on the second
carrier are exactly aligned in relation to each other, the electronic components can now be
transferred with greater precision than ever before. Therefore, the transfer of very small
components is also possible.

Configuration and properties of the apparatus and the method

In the image data, as captured by the image data acquisition device, it is possible to detect
the position of the electronic components, for example, based on the saw lines that are
provided between the individual electronic components.

The region that is captured by the image data acquisition device can comprise an electronic
component to be transferred, meaning the component that is to be transferred next, as well
as adjacent components. It is also possible therein that the electronic component to be
transferred is hidden by the slide. If this is the case, the position of the component to be
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transferred can be determined, for example, based on the position of the surround-
ing/immediately adjacent components and/or based on the course of the saw lines.

Depending on the configuration of the apparatus, the electronic components to be trans-
ferred and/or the second carrier can be positioned by a movement of the discharging device,
the first carrier and/or the second carrier. Correspondingly, the term "positioning" refers, in
particular, to a relative movement between the discharging device and the first carrier, as
well as a relative movement between the discharging device, the first carrier and the second
carrier. It is not relevant as to whether, in order to achieve this relative movement, the at
least one first actuator and/or the at least one second actuator moves the discharging de-
vice, the first carrier and/or the second carrier.

A first source of radiation can be provided inside the housing. The first source of radiation
can be, for example, at least one LED or at least one laser diode. The wavelength that is
emitted by the first source of radiation can be in the visible, ultraviolet and/or infrared
range(s).

The first source of radiation can also be provided outside the housing. The first source of
radiation can therein illuminate the region, that is captured by the image data acquisition
device, through the first translucent region. Additionally or alternately, it is possible to
provide a third translucent region through which the first source of radiation is able to illumi-
nate the region that is captured by the image data acquisition device.

A first mirror can be disposed inside of the housing of the discharging device. An opening
can be provided approximately in the center of the first mirror. A slide can be movably
disposed through this opening in the direction of the longitudinal axis thereof. If the first
mirror is provided, in a particularly simple configuration, it is possible to omit the first trans-
lucent region. In such an embodiment, it is possible to provide only a recess or a viewing
channel in the housing, such that the inside of the housing is not delimited by a translucent

region.

Moreover, a second mirror can be provided outside the housing. The second mirror can be a
semi-transparent mirror that is set up for coupling in electromagnetic radiation from a se-
cond source of radiation. The second source of radiation can, for example, correspond to
the first source of radiation. The second source of radiation can furthermore emit electro-
magnetic radiation by which the electronic component is at least partially detached from the
first carrier.
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The housing can have a second translucent region. An opening can be provided in the
second translucent region, and through which the slide is movably disposed in the direction
of the longitudinal axis thereof.

A mirror element can be disposed between the at least one optical sensor element and the
translucent support, which is set up for coupling electromagnetic radiation into the light
path, which is emitted by a fourth source of radiation. The mirror element can be, for ex-
ample, a partially transparent or semi-transparent mirror.

The contact surface for the electronic component to be transferred and/or a conductive
pattern, that is provided on the second carrier, can be used as a mark.

The third source of radiation can be set up for illuminating the second side of the first carrier
and the second side of the second carrier. Correspondingly, using the third source of radia-
tion, it is possible to project an image of the first carrier to the image data acquisition device
and an image of the second carrier to the optical sensor element.

Prior to determining the positional data on the basis of the image data, the image data can
be processed to adjust any perspective-related distortions of the image data. This can be
advantageous, for example, when the image data acquisition device is disposed laterally and
any image data are therefore captured at an angle.

Short description of the drawings

Further objects, characteristics, advantages and application-related possibilities of the pres-
ently disclosed apparatus and method can be derived from the description of the embodi-
ments and the associated accompanying drawings below, which are understood as non-
limiting with regard to the scope of protection of the present invention.

Fig. 1 is a representation of a first embodiment of a positioning device for the first carrier;

Fig. 2 is a representation of a second embodiment of a positioning device for the first carri-

er,

Fig. 3 is a representation of a first embodiment of a positioning device for the first carrier
and a positioning device for the second carrier;
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Fig. 4 is a representation of a flow diagram of a process for positioning a first carrier;
Fig. 5 is a representation of a flow diagram of a process for positioning a second carrier;

Figs. 6a and 6b are a representation of a third embodiment of a positioning device for the

first carrier;

Fig. 7 is a representation of a fourth embodiment of a positioning device for the first carrier.

Detailed description of the embodiments
Fig. 1 depicts an embodiment of a device for positioning electronic components 12 to be
transferred in relation to a discharging device 14.

The discharging device 14 includes a slide 16. One end of the slide 16 is connected to an
actuator that is presently not shown, and another end of the slide 16 has a tip. The actuator
of the slide 16 can be triggered therein, particularly in such a manner that the slide 16 can
be moved along the longitudinal axis as shown in Fig. 1, which is indicated by the double-
arrow in Fig. 1. The slide 16 can be a discharge needle, for example.

The slide 16 is surrounded by a housing 18. The housing 18 has an oblong shape and can
be moved by an actuator (presently not shown). The housing 18 has a first translucent
region 20 that is disposed on a longitudinal side of the housing 18. Translucent therein
means that the region is permeable for a wavelength range of electromagnetic radiation.
This wavelength range can be, for example, in the ultraviolet (UV) range, in the visible range
to the human eye and/or in the infrared (IR) range. The first translucent region 20 can be
made of glass or plastic, for example, and can be in the shape of a plate. At least one
surface of the first translucent region 20 can be tilted therein toward a longitudinal axis of
the housing 18, which means it is disposed at an angle to the longitudinal axis of the hous-
ing 18 that is not 0°. This way, it is possible to reduce, for example, reflections on the
surface of the translucent region 20.

A support 22 is provided on one side of the housing 18, and a first carrier 30 can rest
against the same. The support 22 therein is disposed substantially perpendicular relative to
the longitudinal axis Is of the slide. A second translucent region 24 is provided approxi-
mately in the middle of the support 22. This second translucent region 24 can have the
shape of a plate, and it can be made of the same material as the first translucent region 20.
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Correspondingly, the second translucent region 24 can be transparent for the same wave-
length range as the first translucent region 20.

For example, the second translucent region 24 can have a diameter of approximately 3 mm

and a thickness of approximately 0.3 mm. An opening is provided in the second translucent
region 24, and it is possible to move the slide 16 through this opening. The diameter of the
opening is therefore larger than the diameter of the slide 16. For example, the opening can
have a diameter of approximately 0.3 mm.

A first source of radiation 26 is provided on the housing 18. This first source of radiation 26
can be disposed inside the housing 16, as shown in an exemplary manner in Fig. 1, or it can
be disposed outside the housing 18. Alternately, it is possible to mount the first source of
radiation 26 on a separate carrier element (presently now shown). This way, it is possible to
move the discharging device 14 independently of the first source of radiation 26. If the first
source of radiation 26 is provided outside of the housing 18, it is possible for the first source
of radiation 26 to illuminate, through a first translucent region 20 or through a separate third
translucent region, a region around the tip of the slide 16. The first source of radiation 26
therein is able to emit radiation of a wavelength range that corresponds approximately to
the wavelength range for which the translucent regions 20, 24 are transparent.

Moreover, the first source of radiation 26 can emit rays of a wavelength range that corre-
sponds to a wavelength range at which the material of the first carrier 30 is transparent or

minimally opaque.

Due to the fact that the translucent regions 20, 24 close off openings of the housing 18, the
housing 18 can be substantially air-tight, whereby it is possible to generate a negative pres-
sure inside the housing 18. This can be desirable, for example, for transferring the electron-
ic components and/or for detaching the electronic components from the first carrier 30.

A first side of the first carrier 30 rests against the support 22. The first carrier 30 has a
second side that faces away from the support, and a plurality of electronic components 12 is
provided on said side. The first carrier 30 can be a wafer film, for example. The electronic
components can be singularized dies that were applied to the wafer film prior to the singu-
larizing step. The first carrier 30 is held by a receptacle 32. At least one first actuator 34 is
provided on the receptacle 32 that allows for positioning the electronic components 12
mounted on the first carrier 30. In particular, the first actuator 34 can be set up for moving
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the support and the first carrier 30 parallel in relation to the support 22, meaning in direc-
tions that are perpendicular relative to the longitudinal axis of the slide 16.

Moreover, Fig. 1 depicts an image data acquisition device 40. The image data acquisition
device 40 is laterally disposed next to the housing 18. The image data acquisition device 40
can be mounted, for example, on a carrier element that is presently not shown, such that
the discharging device 14 can be moved independently of the image data acquisition device
40. Alternately, it is also possible to mount the image data acquisition device 40 on the
housing 18, such that the image data acquisition device 40 can be moved with the discharg-
ing device 14.

The image data acquisition device 40 is disposed therein in such a way in relation to the first
translucent region 20, that the image data acquisition device 40 is able to capture image
data of a region around the tip of the slide 16. Said region aiso comprises the part of the
first carrier 30 that is located below the second translucent region 24. The image data
acquisition device 40 can comprise an optical sensor and a lens. In the same way, it is
possible to use a camera as an image data acquisition device.

The image data acquisition device 40 is able to convert electromagnetic rays of a certain
wavelength range into signals. This wavelength range can be selected such that said range
corresponds at least partially to the wavelength ranges at which the first source of radiation
26 emits rays and for which the translucent regions 20, 24 are transparent.

The image data acquisition device 40 is connected to a control 42 via a cable or wireless
connection, such as, for example, a memory-programmed control. In addition, the control
42 is also connected to the first actuator 34. The control 42 therein is set up for determining
positional data regarding an electronic component 12 to be transferred on the basis of the
image data that were captured by the image data acquisition device 40. Based on the posi-
tional data of the electronic component 12 to be transferred, the control 42 can determine
the offset between the longitudinal axis Is of the slide 16 and of a center axis Ib of the elec-
tronic component that extends through the center of gravity of the electronic component 12.
If the determined offset exceeds a threshold value, the control 42 is able to generate control
commands for triggering the first actuator 34 in order to change the offset by moving the
first carrier 30. The detected offset can also be modified by moving the discharging device
14. Depending on the configuration of the device and the properties of the first carrier 30, it
is possible to move the first carrier 30 and/or the discharging device 14.
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Fig. 2 depicts a second embodiment. This embodiment differs from the embodiment that
was explained in connection with the representation in Fig. 1 in that the light path of the
image data acquisition device 40 is not straight; instead, it is deflected by a first mirror 50.
The first mirror 50 is disposed inside the housing 18. By disposing the first mirror 50 inside
the housing 18, it is possible to deflect the light path of the image data acquisition device 40
in such a manner that the light path "makes contact" in a perpendicular fashion with the
region of the first carrier 30 that is disposed below the translucent region 24. Correspond-
ingly, the image data that are captured by the image data acquisition device 40 are not
distorted.

A first mirror 50 can have a size of 4x6 mm and can be disposed at an angle of 45° relative
to the longitudinal axis Is of the slide 16, for example. The first mirror 50 has an opening
that can be disposed approximately in the center of the first mirror 50. The slide 16 can be
movably disposed along the longitudinal axis Is thereof through the opening.

A second mirror 52 is provided outside the housing 18. The second mirror 52 can be
mounted on a separate carrier element. Correspondingly, the discharging device 14 can be
moved independently of the second mirror 52. The carrier element therein can correspond
to the carrier element to which the image data acquisition device 40 is mounted. Alternate-
ly, the second mirror 52 can also be mounted on the housing 18.

The second mirror 52 can be a semi-transparent mirror. This way, it is possible to couple
the radiation that is emitted by a second source of radiation 54 into the light path that is
indicated by the optical axis. Correspondingly, no separate translucent region is necessary
for the second source of radiation 54.

The second source of radiation 54 can be additionally set up for emitting electromagnetic
radiation that is suitable to at least partially dissolve an adhesive connection between the
first carriers 30 and the electronic components that are provided on the first carrier 30. By
coupling in the electromagnetic radiation, it is thereby possible to irradiate the region of the
first carrier 30 that is located immediately below the second translucent region 24 in a tar-
geted fashion. For example, it is possible to use UV or IR radiation to partially dissolve an
adhesive connection.

The image data acquisition device 40 is disposed next to the discharging device 14. The
light path between the second mirror 52 and the image data acquisition device 40 is therein
substantially parallel relative to the longitudinal axis of the slide 16. Alternately to the em-
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bodiment as depicted in Fig. 2, the image data acquisition device 40 can also be disposed in
the position of the second mirror 52. In that case, accordingly, the image data acquisition
device 40 is not vertically disposed, as depicted in Fig. 2; instead, it is horizontally disposed.

With the shown arrangement of the translucent regions 20, 24 and the image data acquisi-
tion device 40, it is thus possible to capture image data from a region of the first carrier 30
that would be hidden on known apparatuses by the discharging device 14. Correspondingly,
the depicted arrangement allows for positioning the electronic components 12 at a time
when the first carrier already rests against the support 22, or when it is directly below the

support.

Fig. 3 depicts a device for transferring electronic components from a first carrier to a second
carrier. Aside from the device that was described previously in Fig. 1, this device comprises
also an apparatus for positioning the second carrier in relation to the discharging device.

A second carrier 60 is provided at a distance in relation to the first carrier 30. The second
carrier 60 can be, for example, a substrate band that is used as carrier material in the man-
ufacture of chip cards or smart cards. The second carrier 60 has a contact surface upon
which an electronic component 12 to be transferred must be placed. The contact surface
therein can include electrical contact points; however, but just the same, it can also be an
electrically non-conducting structure. Further structural patterns can be provided on the
second carrier 60, aside from the contact surface, such as, for example, conductor paths.
The conductor paths or contact surfaces can be used as marks therein. However, it is also
possible to provide separate marks.

The second carrier 60 rests by one side thereof on a translucent support 62. The translu-
cent support 62 can be formed of the same material as the translucent regions 20, 24; and
they can be transparent, correspondingly, for a comparable wavelength range. The translu-
cent support 62 is curved in the depicted embodiment. The curvature is selected according-
ly so that the second carrier 60 rests evenly against the translucent support 62. Alternately
to a curved support, it is also possible to use a flat support with or without rounded edges.

A third source of radiation 64 is provided between the second side of the first carrier 30 and
the second side of the second carrier 60. The third source of radiation 64 can substantially
correspond to the first and the second sources of radiation 26, 54. The third source of
radiation 64 is set up for illuminating the gap between the first carrier 30 and the second

carrier 60.
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The wavelength range that is emitted by the third source of radiation 64 can be matched to
the material of the second carrier 60 and the translucent support 62. Thus, the third source
of radiation 64 can emit radiation of a wavelength range in which the material of the second
carrier 60 and/or of the translucent support 62 is transparent or only minimally opaque. For
example, this way, it is possible for the third source of radiation 64 to emit radiation of a
wavelength range at which paper demonstrates particularly small opacity.

Disposed at a distance relative to the translucent support 62 is an optical sensor element 66.
The optical sensor element 66 is disposed on the side of the translucent carrier 62 that is
opposite the side of the discharging device 14. The optical sensor element 66 is set up
therein in such a manner so as to capture a mark that is provided on the second carrier 60,
and outputting the corresponding control signals. As indicated previously, this mark can be
a contact surface or a conductor path, which is provided on the second carrier 60. In the
same manner, it is possible to provide a separate mark, for example, in form of a recess of

the second carrier 60.

The optical sensor element 66 can correspond, for example, to the previously described
image data acquisition devices 40. However, in an especially simple embodiment, the
optical sensor element can also be a phototransistor or a photodiode. The phototransistor
or the photodiode therein can form a forked photoelectric barrier with the third source of
radiation 64 by which the recess in the second carrier 60 can be captured. Alternately rela-
tive to a thus implemented forked photoelectric barrier, it is also possible to use a conven-
tional forked photoelectric barrier for capturing the mark.

By this arrangement of the third source of radiation 64, the second carrier 60, the translu-
cent support 62 and the optical sensor element 66, it is possible to project the structural
pattern of the second carrier to the optical sensor element 66, meaning the optical sensor
element 66 is able to capture the "shadow" of the second carrier 60.

Due to the fact that the marks that are provided on the second carrier generally have a
greater opacity than the material of the second carrier 60, it is possible to recognize, in the
projection, the structural patterns that are provided on the second carrier 60 very nicely
based on the differences in brightness, which can thus be used for positioning the second
carrier in relation to the discharging device 14.
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A partially transparent mirror 68 is provided between the translucent support 62 and the
optical sensor element 66 that is set up for reflecting the radiation of a fourth source of
radiation 70 to the translucent support. Moreover, the partially transparent mirror 68 is set
up such that radiation from the translucent support 62 is allowed to pass through to the
optical sensor element 66. Depending on the configuration of the partially transparent
mirror 68, the arrangement of the fourth source of radiation 70 and the optical sensor ele-
ment 66 can vary. For example, the positions of the optical sensor element 66 and the
fourth source of radiation can be reversed.

The optical sensor element 66 is connected to the control 42. The control 42 therein is set
up for determining positional data of the second carrier 60 from the sensor signals of the
optical sensor element 66. For example, the control 42 is able to determine the position of a
mark. Based on the determined positional data, the control is able to detect as to whether
there is an offset between the longitudinal axis of the slide Is and the contact surface for the
electronic component 12a to be transferred and to generate, if necessary, a control com-
mand for triggering at least one second actuator 74 in order to change the offset. The
second actor 74 therein is set up for moving the second carrier 60 in relation to the dis-
charging device 14 and/or the first carrier 30 in order to thereby achieve a correction of the
detected offset. For example, the at least one second actuator can be a drive means that
winds or unwinds, respectively, the substrate band.

The electromagnetic radiation that is emitted by the third source of radiation 64 can also
illuminate the part of the first carrier that is captured by the image data acquisition device
40. The third source of radiation 64 therein is able to project the electronic components 12
and saw lines between the electronic components to the image data acquisition device 40.
In this case, it is possible to omit the first and/or the second source(s) of radiation 26, 54.

Fig. 4 depicts a flow diagram of a method for positioning the first carrier 30. Step S10 makes
the first carrier 30 available. To this end, the first carrier 30 is disposed below the discharg-
ing device 14, such that the first carrier 30 rests against the discharging device 14 or is
disposed at a very small distance in relation to the discharging device 14. In this position of
the first carrier 30, a conventional discharging device 14 will hide the electronic component
12a to be transferred.

In step S20, the image data acquisition device 40 captures image data of the first carrier 30.
The image data therein contain at least information regarding the position of the slide 16 as
well as regarding the position of the electronic component 12a to be transferred. Due to the
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fact that the electronic components 12, 12a are provided on the second side of the first
carrier 30 that faces away from the discharging device 14 and thereby also the image data
acquisition device 40, the first carrier 30 should have a certain transparency, such that the
saw lines between the electronic components 12, 12a can be determined on the basis of
differences in brightness of the image data.

In step S30, image data are processed to modify any distortions in terms of perspective of
the image data. Such distortions occur, for example, when the image data acquisition
device 40 is laterally disposed, as shown in Fig. 1, wherefore the image data are captured
"at an angle", meaning that the light path of the image data acquisition device and the first
carrier 30 are disposed at an angle of #+ 90°. If the light path of the image data acquisition
device 40 and the first carrier 30 is at an angle of = 90°, such as, for example, in the sub-
ject-matter as represented in Fig. 2, such processing is not necessary.

In step S40, positional data of the electronic component to be transferred are determined on
the basis of the captured image data. It is possible to use the saw lines, for example, for
determining the positional data. If the first carrier has a certain transparency, typically, the
saw lines can be easily detected in the captured image data. Correspondingly, it is possible
to determine the positional data of the electronic component on the basis of the saw lines
surrounding said electronic component.

Even if the captured image data do not represent the slide 16, the control 42 is still able to
capture the position of the electronic components 12, 12a, provided the image acquisition
device 40 captures the image data always in the same position, meaning the arrangement of
the image data acquisition device 40 remains constant in relation to the discharging device
14 and the first carrier 30.

In step S50, based on the positional data, an offset is determined between the longitudinal
axis Is of the slide and the center axis of the electronic component to be transferred.

In step S60, if no offset is detected, or if the offset is within a tolerance range, a control
command is generated, and output in step S90, ordering the transfer of the electronic com-
ponent 12a. If the offset exceeds a threshold value, control commands are generated and
output to the at least one first actuator 34.

In step S70, the at least one first actuator 34 moves the first carrier 30 and/or the discharg-
ing device 14 to change the detected offset.
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In step S80, for example, a query is possible as to whether the second carrier 60 is already
positioned correctly, meaning that the process, as described below in connection with Fig. 5,
was already executed correctly. This can be detected, for example, on the basis of a second
release signal that is generated in step S180. Correspondingly, a first release signal can be
generated in step S80 that is subsequently taken into consideration in the process for posi-
tioning the second carrier 60.

After completing steps S70 and S80, a control signal can be generated, and output in step
S90, ordering the transfer of the electronic component 12a. Alternately, it is possible to
restart the process in order to check as to whether the modified position of the electronic
component 12a is indeed the correct position.

Fig. 5 depicts a flow diagram of a process for positioning the second carrier. The carrier 60
is made available in step S110. This can be achieved, for example, by unwinding a substrate
band. The second carrier 60 has a mark that can be detected by the optical sensor element
66.

In step $120, the third source of radiation 64 illuminates the second side of the second
carrier 60. This way, it is possible to project an image of the second carrier 60 to the optical
sensor element 66. The third source of radiation 64 therein can emit electromagnetic radia-
tion at least for as long until the optical sensor element 66 outputs corresponding sensor
signals, meaning until step S130 is complete.

In step S130, the optical sensor element 66 outputs sensor signals on the basis of the pro-
jected image of the second carrier 60.

In step S140, the control 42 determines on the basis of the sensor signals the positional data
of the contact surface that is provided on the second carrier 60.

In step S150, an offset between the contact surface and the longitudinal axis of the slide is
determined on the basis of the positional data.

In step S160, it is determined if the offset exceeds a threshold value. Said threshold value
can be defined, for example, prior to executing the process. If the offset is smaller than the
threshold value, a control command ordering the transfer of the electronic component 12a
can be output immediately (step S190). If the offset is greater than the determined thresh-
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old value, a control command is generated and output for actuating the at least one second
actuator 74.

In step S170, the at least one second actuator 74 moves the second carrier 60, the first
carrier 30 and/or the discharging device 14 in order to change the offset.

In step S180, it can be queried, for example, as to whether the first carrier 30 and the dis-
charging device 14 have previously been positioned correctly, meaning if the process that
was described earlier in connection with Fig. 4 was already executed correctly. This can be
detected, for example on the basis of a first release signal that is generated in step S80.
Correspondingly, it is possible to generate a second release signal in step S180 that is taken
into account for the process of positioning the first carrier 30.

In step S190, it is then possible to generate and output a control command ordering the
transfer of the electronic component 12a. The process can alternately be restarted to de-
termine if the contact surface for accommodating the electronic component is in fact posi-
tioned correctly.

A further embodiment is depicted in Fig. 6a. A discharging device 102 includes a slide 104
and a housing 106 that surrounds the slide 104. In essence, the discharging device 102 can
correspond to the discharging device 14 that was illustrated in the context of Fig. 1; howev-
er, the embodiment as specified in Fig. 6a does not require a first translucent region 20.

The embodiment as shown in Fig. 6a includes at least two indirect image data acquisition
devices 108, 110. The term "indirect" indicates therein that the captured image data are not
image data of the electronic component to be transferred, meaning of the component that is
located directly below the slide, but that these are image data of adjacent electronic compo-
nents. The term adjacent therein is not limited to directly adjacently disposed electronic
components; also included are electronic components that are disposed at a distance there-
to. The indirect image data acquisition devices 108, 110 can correspond to the image data
acquisition device 40 that was described in connection with Fig. 1.

The indirect image data acquisition devices 108, 110 are disposed at a distance in relation to
the discharging device 102. The optical axes of the indirect image data acquisition devices
108, 110 are substantially parallel in relation to the longitudinal axis of the side 106.

Fig. 6b is a representation of a top view of the subject-matter as shown in Fig. 6a. The
hatched area in the circle therein points to the region of the first carrier 30 that is hidden by
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the discharging device 102; the grid points to the saw lines of the wafer. Unlike the subject-
matter as shown in Fig. 6a, the subject-matter that is depicted in Fig. 6b includes four indi-
rect image data acquisition devices 108, 110, 112, 114. The indirect image data acquisition
devices 108, 110, 112, 114 capture image data of electronic components that are disposed
below the indirect image data acquisition devices 108, 110, 112, 114. The image data re-
garding the electronic components 116, 118, 120, 122 are captured accordingly. As shown
in Fig. 6b, the electronic components 116, 118, 120, 122 are disposed at a distance in rela-
tion to the electronic component 124 to be transferred.

The image data that are captured by the indirect image data acquisition devices 108, 110,
112, 114 are transferred to a control 126 as represented in Fig. 6a. The control 126 is set
up for determining positional data of the electronic components 116, 118, 120, 122 disposed
at a distance. The control 126 is moreover set up for accessing saved apparatus data,
wherein the apparatus data contain information regarding the arrangement of the electronic
components on the first carrier. Apparatus data can be made available, for example, by a
manufacturer of electronic components and stored in a memory (not shown). Alternately, it
is possible to capture the arrangement of the electronic components on the first carrier in

advance.

The control 126 is able to determine positioning data of the electronic component 124 to be
transferred on the basis of the determined positioning data and apparatus data. Due to the
positioning data of the electronic component 124 to be transferred, the control 126 is able to
determine if the position of the electronic component 124 to be transferred has an offset in
relation to the longitudinal axis Is of the slide. Correspondingly, the control 126 is then able
to generate a control command for triggering the at least one first actuator in order to thus
change the offset, consequent to the then resulting movement of the first carrier 30 and/or

the discharging device.

Fig. 7 is a representation of a further embodiment. In this embodiment, a movable image
acquisition device 150 is provided, additionally or alternately to the previously described
image data acquisition devices 40 and the indirect image data acquisition devices 108, 110,
112, 114. The movable image data acquisition device 150 therein is mounted, for example,
on a pivot arm 152 that allows for moving the movable image data acquisition device 150,
as depicted in Fig. 7, between the first position and a second position (not shown).

The first position therein is located between the first carrier 30 and the second carrier 60 to
which the electronic components 12 must be transferred. The movable image data acquisi-
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tion device 150 is correspondingly able to capture image data of the second side of the first
carrier 30. For example, the first position can be selected in such a manner that the optical
axis of the movable image data acquisition device 150 matches the fongitudinal axis Is of the
slide. The movable image data acquisition device 150 can transfer the captured image data
to a control 156. On the basis of the captured image data, the control 156 is then able to
determine the positioning data for an electronic component to be transferred. On the basis
of the positional data and comparable to the previously described embodiments, the control
156 is able to determine as to whether an offset is present between the longitudinal axis Is
of the slide 16 and the center axis Ib of the electronic component 12. If this offset exceeds
a threshold value, a control signal is generated by which the at least one first actuator 34 is
triggered in order to change the offset.

The movable image data acquisition device 150 makes it possible to capture image data of
the electronic component 12 free of distortions. Due to the fact, however, that the movable
image data acquisition device 150 is disposed between the first carrier 30 and the second
carrier 60, the movable image data acquisition device 150 must be moved to the second
position prior to being able to transfer electronic components. Moreover, enlarging the
distance between the first carrier 30 and the second carrier 60 can be necessary. To this
end, it is possible to provide for a movement of the first carrier 30, the discharging device 14
and/or the second carrier 60.

If the arrangement of the electronic components on the first carrier is known, meaning the
apparatus of the electronic components on the first carrier 30 was captured previously, or it
was made available by the manufacturer of the electronic components, and present in the
form or apparatus data, it is possible to capture the positional data of the electronic compo-
nents 12 by way of taking a sampling in order to thereby accelerate the transfer of the
electronic components. For example, after a certain number of electronic components was
transferred from the first carrier to the second carrier, the movable image data acquisition
device 150 can be moved to the first position for determining the positional data of an elec-
tronic component. On the basis of the determined positional data, it is then possible to
correct any offset that may be present. In addition, it is possible to extrapolate the position
of the adjacent electronic components on the basis of the stored apparatus data. As such, it
is possible, for example, to capture for each column and/or row of electronic components
only the positional data for one electronic component, respectively. For example, this can be
the electronic component that is to be transferred first from a column or row. The positions
of the remaining electronic components of the column or row are then determined by ex-
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trapolation from the first result. It can be seen that a sampling-like inspection can also be
provided in connection with the processes as depicted in Figs. 4 and 5 as well.

In the same manner, the movable image data acquisition device 150 can be used to detect
the position of one or multiple reference components. The one or multiple reference com-
ponents can be, for example, reference dies of the wafer map, meaning components the
positions of which can serve as reference points for the apparatus data.

The movable image data acquisition device 150 as depicted in Fig. 7 can also be used, for
example, for capturing apparatus data of the electronic components that are provided on the

first carrier.

Although the previously illustrated details involving the method and device have been placed
in a context, it is presently emphasized that the same can also stand alone and independent-
ly, and they can be freely combined with one another, at least insofar as set forth in single
claims that specifically address the same. Moreover, any further characterizing features that
were disclosed in a context can also stand alone or can be freely combined with other char-
acteristics. The proportional scales and dimensions as shown in the figures have been cho-
sen to best clarify essential properties and characteristics of the apparatus/method; in a real
implementation, different scales and dimensions can be chosen.
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LAIM

1. An apparatus for positioning electronic components (12, 12a) to be transferred in
relation to a discharging device (14), having:

- the discharging device (14) that includes a slide (16) for at least one electron-
ic component (12, 12a) and a housing (18) surrounding the slide (16), wherein the housing
(18) has an oblong shape and includes a first translucent region (20) on the longitudinal side
thereof;

- a first carrier (30) that provides the electronic components (12, 12a) to be
transferred comprising a first side facing the discharging device (14) and a second side
facing away from the discharging device (14), wherein a plurality of electronic components
(12, 12a) is provided on the second side;

- at least one image data acquisition device (40) that is disposed laterally next
to the housing and that is set up for capturing image data of a region through the first trans-
lucent region (20) of the housing (18) in which the slide is set up for interacting with the at
least one electronic component (12a);

- a control (42) that is set up for determining positional data of the electronic
component (12a) to be transferred from the captured image data and for generating control
commands on the basis of the positional data, and at least one actuator (34) that is set up
for moving the first carrier (30) and the discharging device (14) on the basis of the control
commands in relation to each other in order to change an offset between the longitudinal
axis (Is) of the slide and a center axis (Ib) of the electronic component (12a) to be trans-
ferred,

- a second carrier (60) with at least one contact surface for accommodating
the electronic component (12a) to be transferred;

- an optical sensor element (66) that is set up for capturing a mark that is
provided on the second carrier (60) and for generating sensor signals, wherein the sensor
signals comprise information regarding the position of the mark and the position of the
discharging device;

- wherein the control (42) is set up for determining positional data of the con-
tact surface on the basis of the generated sensor signals and for generating control signals
to trigger at least one second actuator (74) on the basis of the determined positional data of
the contact surface in order to position the second carrier (60) in relation to the first carrier
(30) and the discharging device (14) on the basis of the generated control signals in direc-
tions perpendicular in relation to the longitudinal axis (Is) of a slide (16) in order to change
an offset between the contact surface and a longitudinal axis (Is) of a slide of the discharg-
ing device (14).
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2. The apparatus according to claim 1, wherein the discharging device (14) comprises a
first mirror (50) that is disposed inside the housing (18).

3. The apparatus according to claim 1, wherein a first source of radiation (26) is provid-
ed inside the housing (18), and/or wherein a first source of radiation (26) is provided outside
the housing (18).

4. The apparatus according to any one of the claims 1 to 3, wherein the first mirror (50)
includes an opening, and the slide (16) movably disposed through this opening in the direc-
tion of the longitudinal axis (Is) thereof.

5. The apparatus according to any one of the claims 1 to 4, wherein a second mirror
(52) is provided outside the housing (18).

6. The apparatus according to claim 5, wherein the second mirror (52) is a semi-
transparent mirror that is set up for coupling in electromagnetic radiation from a second
source of radiation (54).

7. The apparatus according to claim 6, wherein the second source of radiation (54) is
set up for emitting electromagnetic radiation that is suitable for detaching the electronic
component (12, 12a) at least partially from the first carrier (30).

8. The apparatus according to any one of the claims 1 to 7, wherein the housing (18)
includes a second translucent region (24), and wherein the second translucent region (24)
has an opening through which the slide (16) is movably disposed in the direction of the
longitudinal axis (lIs) thereof.

9. The apparatus according to claim 1 for positioning a second carrier (60) with a con-
tact surface for accommodating an electronic component in relation to a discharging device
(14), having

- a translucent support (62) upon which a first side of the second carrier (60)
rests;

- at least one third source of radiation (64) that is disposed at a distance rela-
tive to the second carrier (60) on a second side of the second carrier (60) facing away from
the translucent support (64);
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- at least one optical sensor element (66) that is set up for detecting a mark
that is applied to the second carrier (60) and for generating corresponding sensor signals;

- a control (42) that is set up for determining positional data of the contact
surface from the sensor signals and for generating control commands on the basis of the
positional data; and
- at least one second actuator (74) that is set up for moving a first carrier (30),
the discharging device (14) and/or the second carrier (60) on the basis of control commands
in order to change an offset between a longitudinal axis of the discharging device and the
contact surface.

10.  The apparatus according to claim 9, wherein a mirror element (68) is disposed be-
tween the at least one optical sensor element (66) and the translucent support (62) that is
set up for coupling electromagnetic radiation, which is emitted by a fourth source of radia-
tion (70), in the light path between the optical sensor element (66) and the translucent
support (62).

11.  The apparatus according to claim 9 or 10, wherein the mark is the contact surface for
the electronic component to be transferred and/or a conductive pattern provided on the
second carrier (60).

12.  The apparatus according to claim 11, wherein the third source of radiation (64) is set
up for illuminating the second side of the first carrier (30) and the second side of the second

carrier (60).

13. A method for positioning an electronic component to be transferred in relation to a
discharging device by means of a slide (16) that is disposed inside a housing (18), wherein
the housing (18) has an oblong shape and has a first translucent region (20) on a longitudi-
nal side thereof, including the steps of:

- providing a first carrier (30) with electronic components (12, 12a) such that a
first side of the first carrier (30) rests against the discharging device (14), and wherein a
plurality of electronic components (12, 12a) is provided on a second side of the first carrier
(30) facing away from the discharging device (14);

- capturing image data by means of an image data acquisition device (40),
which is disposed laterally next to the housing, and through the first translucent region (20),
wherein the image data comprise information regarding the position of a slide (16) of the
discharging device and the position of an electronic component (12a) to be transferred;
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- determining positional data of the electronic component (12a) to be trans-
ferred on the basis of the captured image data;

- generating a control command for triggering at least one first actuator (34) on
the basis of the captured positional data of the electronic component (12a) to be trans-
ferred; and

- providing a second carrier (60) with at least one contact surface for accom-
modating an electronic component (12a) to be transferred, such that an optical sensor ele-
ment (66) is able to detect a mark that is provided on the second carrier(60);

- projecting an image of the second carrier (60) to the optical sensor element
(66);

- generating sensor signals, wherein the sensor signals comprise information
regarding the position of the mark and the position of the discharging device;

- determining the positional data of the contact surface on the basis of the
generated sensor signals;

- generating control commands for triggering at least one second actuator (74)
on the basis of the determined positional data of the contact surface; and

- positioning the second carrier (60), the first carrier (30) and the discharging
device (14) on the basis of the generated control commands in directions perpendicular in
relation to the longitudinal axis (Is) of the slide (16) in order to change an offset between
the contact surface and a longitudinal axis (Is) of a slide of the discharging device (14).

14.  The method according to claim 13, wherein a negative pressure is generated inside
the housing (18) when transferring the electronic components and/or detaching the elec-
tronic components from the first carrier (30).




