
1 Positioning apparatus and method for transferring  electronic
components Description  Embodiments of the invention relate to a
positioning apparatus  and to a positioning method for transferring at least
one  electronic component, in particular a chip, from a first flat  support to
at least one predetermined location on a second  flat support which
extends parallel to the first support,  comprising an eject=ion device for
removing the component from  the first support by means of an ejection
movement. Usually, in order to produce smart labels, semiconductor chips
are removed from a wafer held on a film which acts as first  support by
means of a removal device referred. to as a flipper,  in such flip-chip
machines, the removed chip or dice is  flipped by the flipper, that is to say
is turned upside down,  in order then to be transported by means of a
pick-and-place  system to a substrate which forms the second flat support
and  to be arranged thereon. Since a relatively large distance (compared
to the size of the chip) has to be covered between the site of removal
from the film carrying the wafer and a predetermined  location on the
substrate, which comprises the bond contacts  for bonding the chip to the
substrate, a technically  complicated flip-chip bonder machine is required
in order to  ensure precise positioning of the chip or dice on the  substrate
to be equipped therewith. Such machines have high  manufacturing costs,
increased maintenance requirements on  account of their complicated
design and a low throughput on  account of the long transport paths for
the flip-chips. DE 197 34 317 Al describes a bonder for bonding  



semiconductor chips to a predetermined location 2  representing the bond
position on a second support  representing a substrate. In said device,
firstly  position data of the individual dice arranged within the  expanded
wafer are detected by means of a measuring  device and stored. The
expanded water representing the  first support is then positioned with the
chip to be  removed above the predetermined. location on the second
support, which represents the position of the bond  contacts of the chip to
be bonded thereto. The back of  the dice is then ejected by means of an
ejection movement  and thus detaches from the film by means of an
ejection  needle acting on the back of the dice from above. The  dice is
thus placed directly at the predetermined  location on the substrate. To
this end, an operation of positioning the dice to be  detached with respect
to the predetermined location on  the substrate takes place by means of
the previously  detected position data recorded by the measuring device.
Since a displacement of the wafer and thus of the dice to  be removed is
necessary between detection of the  positioning data by the measuring
device and transfer of  the dice from the wafer or film to the substrate, in
order to be able to arrange the dice above the  predetermined location on
the substrate, there is a risk  of intermediate displacement of the dice (the
position  data of which have already been detected) on the support  film
due to changing stresses in the support film. This  means that precise
positioning of the dice to be removed  above the predetermined location
on the substrate is no  



longer possible. This occurs in particular when using  very small dice
within very large wafers which are  divided into a large number of dice,
and when using very  small bond contacts which are already arranged on
the  substrate in the predetermined location. Moreover, in such transfer
apparatuses, there is no  direct detection of the position data of the bond 3
contacts at the location at which the bonding process is to be  carried out.
Rather, indirect one-dimensional positioning of  the bond contacts is
carried out by means of drive rollers  by positioning the strip-shaped
substrate on which the bond  contacts are arranged. Due to existing
material tolerances and  position errors, this results in positioning errors in
respect of the positioning of the predetermined location.  Furthermore, the
described apparatus does not have a  positioning device for positioning
the ejection device with  respect to the position of the dice to be removed
and the  predetermined location. This may also be a possible source  of
error for insufficiently precise positioning of the  predetermined location
with respect to the dice to be removed  and the ejection device, and thus
for precise arrangement of  the dice on the bond contacts. Embodiments
of the present invention provide a positioning  apparatus for transferring
electronic components from a  first support to a second support, which
reliably ensures with  high precision that the components are arranged at
predetermined locations on the second support. Embodiments  also
provide a positioning method for transferring the  components from the
first to the second support, which  ensures with high precision that the
components are  



arranged at predetermined locations on the second  support. 3a
According to a, first aspect of the invention, there is  provided a
positioning apparatus for transferring at  least one electronic component,
in particular a chip,  from a first flat support to at least one predetermined
location on a second flat support which extends parallel  to the first
support, comprising an ejection device for  removing the component from
the first support by means of  an ejection movement, a camera device for
detecting  position data of the predetermined location, and  optionally of
the ejection device, and a flat support  element for supporting a part of the
second flat support,  wherein the camera device is arranged below the
second  flat support and a common straight line extends through  the
camera device in the vertical direction,  characterized in that the second
flat support and the  flat support element for supporting part of the second
flat support are made of optically transparent  and/or partially perforated
material. According to a second aspect of the invention, there is  provided
a positioning method for transferring at least one  electronic component, in
particular a chip, from a first flat  support to at least one predetermined
location on a second  flat support which extends parallel to the first
support,  comprising an ejection device for removing the component  from
the first support by means of an ejection movement,  characterized by the
following steps: displacing the second flat support along its  support plane
below the first flat support; 



detecting position data of the electronic  component arranged on the first
support by means of a camera  device arranged below the second support
consisting of a  material which is optically transparent at least in  some
regions, during displacement of the second support; positioning a
predetermined location on the  second support above the camera device;
4  second flat support which extends parallel to the first  support,
comprising an ejection device for removing the  component from the first
support by means of an ejection  movement, a camera device is provided
for detecting  position data, wherein the camera device is arranged on  an
imaginary common straight line with the predetermined  location on the
second support, the component to be  removed and the ejection device. in
this way, the  position data of the parts and devices arranged  essentially
on one axis, namely the ejection device, the  chip to be detached and the
predetermined location on the  second support at which bond contacts are
arranged for  the chip to be bonded, can be detected at the site at  which
the actual bonding process takes place. This  advantageously means that
mutual alignment of the chip,  the bond contacts and the ejection device
can take place  under the control of the camera device which detects the
position data, directly at the site of the bonding  process which is to be
carried out. As a result, these  three elements are positioned one above
the other with  high precision, and this also permits simple subsequent
correction in the event of any deviations. To this end, the first support,
which may be a support  



film on which a wafer is arranged, is connected to a  first positioning
device and the second support, which  may be designed as a
strip-shaped. substrate, is connected  to a second positioning device, said
positioning devices  being designed for positioning the two supports with
respect to the common straight line- The first and second  positioning
devices respectively carry out a displacement  of the first and second flat
support in the support  planes thereof, wherein, according to one preferred
embodiment, a rotation movement about a rotation axis  perpendicular to
the support planes is additionally  possible. such a rotation movement is
advantageously  carried out with the first support in order to align the
wafer and thus an individual chip to be removed from this 5  wafer with
respect to the substrate strip and the bond  contacts arranged thereon. By
contrast, the second  positioning device, which is assigned to the
substrate  strip, advantageously has displacement devices for  displacing
the strip in the X-direction and preferably  additionally in the Y-direction,
which both lie within  the support plane. Accordingly, an additional
positioning device which is  optionally assigned to the ejection device can
be  displaced not just in the X-direction and Y-direction but  also in the
Z-direction, in order to carry out an  ejection movement which acts from
above on the back of  the chip to be detached. According to one preferred
embodiment, the strip-shaped  substrate is made of an optically
transparent material or  of a partially perforated material, in order thus to  



allow the camera device to make optical contact from  below with the chip
to be removed and the ejection  device. During a subsequent
displacement of the strip- shaped substrate, the position data of the bond
contacts  are additionally detected by means of the camera device  and
alignment of the three elements with respect to one  another is carried out
by means of an evaluation device  and a control device acting on the
positioning devices.  For this, account must be taken of the fact that
further  components which have already been applied prior to the  transfer
of the chip, such as antenna loops for example,  are arranged on the
strip-shaped substrate and interrupt  the optically transparent region of the
substrate. According to one preferred embodiment, a flat support
element, preferably made of optically transparent  material, for supporting
part of the strip-shaped  substrate is arranged between the camera device
and the  strip-shaped substrate arranged thereabove. By using a
transparent material, the camera device arranged 6  therebelow can
continue to make optical contact with the  bond contacts arranged
thereabove, the chip to be removed  and the ejection device, in order to
detect the position  data thereof. The support surface can preferably be
heated, in order to accelerate and improve the bonding  process by the
effect of heat. The support element may be  designed in such a way that it
can be moved, in  particular displaced, upwards and downwards in the
Z-directions A positioning method for transferring the electronic
component from the first flat support to the  



predetermined location on the second flat support which  extends parallel
to the first support advantageously  comprises the following steps
displacing the second flat support along its  support plane below the first
flat support; detecting position data of the chip arranged on  the first
support by means of the camera device arranged  below the second
support consisting of a material which  is optically transparent at least in
some regions, during  displacement of the second support; positioning a
predetermined location on the  second support above the camera device;
detecting position data of the predetermined  location by means of the
camera device and aligning the first support, optionally the  ejection
device and/or the second support by means of  positioning devices
connected thereto, by displacement  and/or rotation thereof with respect to
one another  within the support planes. Here, the camera device  together
with the predetermined location on the second  support, the chip to be
removed which is arranged on the  first support and the ejection device
are arranged on an  imaginary common straight line. In this way, the
position data of the chip which is to be  bonded and which has not yet
been detached is 7  advantageous detected at the same time as the strip-
shaped substrate is transported, as a result of which not  only is there a
considerable saving in terms of time and  thus a higher throughput of a
bonding machine, but also  there is no need for an additional measuring
device for  



determining the position of a chip on the wafer, as has  been used to date.
According to one preferred embodiment, for the method  according to the
invention, the second support which is  designed as a strip-shaped
substrate is moved in its  support plane at a displacement speed which is
calculated  from the distance between the chips to be removed
successively from the first support, a displacement speed  of the first
support and position data of an optically  transparent region of the second
support, through which  the camera device detects position data during
displacement of the second support. The use of so-called  wafer map files,
which are provided by wafer  manufacturers, is thus possible in such a
way that the  position information data thereof which relates to each
functioning dice within a wafer can be used as distance  data, and this can
be used to calculate the size of the  required time window for detecting the
position of the  dice and thus also the maximum transport speed of the
substrate. By virtue of such a dynamic adaptation of the  displacement
speed of the substrate, a trouble-free  process is achieved with maximum
possible throughput of  the machine. Further embodiments emerge from
the dependent claims.  Advantages and expedient features can be found
in the  following description which is given in conjunction with  the
drawing, in which: Fig. 1 shows a schematic cross-sectional diagram of
the positioning apparatus according to the 8  invention according to one
embodiment of the  



invention; Fig. 2 shows a plan view of a predetermined location  with bond
contacts for use within the  positioning apparatus according to the
invention; and Fig. 3 shows a schematic diagram of the temporal  course
of the method according to one  embodiment of the positioning method
according  to the invention, in conjunction with a plan  view of part of a
second support. Fig. 1 shows a schematic cross-sectional diagram of a
positioning apparatus according to one embodiment of the  invention. A
wafer 1 arranged on a support film is  arranged above and parallel to a
strip-shaped substrate 2  which can be displaced by means of drive rollers
3, 4  from left to right and vice versa and also preferably  additionally into
the plane of the drawing and vice  versa. By means of a wafer holder 5,
the wafer 1 can be  displaced within the wafer plane, that is to say in the
.X- and X-direction, and can additionally be rotated about  a rotation axis
perpendicular to the wafer plane. This  makes it possible for a chip 6a,
which has been selected  from a plurality of chips 6 and which is to be
detached  from the support film, to be aligned with a predetermined
location on the substrate 2 which, as the bond position  2a, comprises
bond contacts. An ejection device 7 comprises an ejection needle 8
which, by means of an ejection movement in the  Z-direction, that is to say
a downward movement, acts on  the back of the chip 6a to be detached
and detaches it  from the support film. in this way, the detached chip 6a  



is placed at the bond position 2a and is bonded to the  bond contacts at
this location. To this end, the 9  apparatus has a flat support element 9
which can be  heated to assist the bonding process. Both the support
element 9 and the substrate material of  the substrate 2 are optically
transparent, in order to  allow a camera device 10, which is arranged
below the  support element 9, to make optical contact both with the  chip
6a to be detached and the ejection device 7 and also  with the bond
position 2a. To this end, the substrate  material may consist of a
polymer-based plastic, such as  PE, PET, PV or polyamide for example.
The substrate material is additionally provided with  antenna coils by
means of photochemical processes or a  printing process for example,
said antenna coils being  connected to the chip that is to be bonded via
the bond  contacts which are also already arranged on the substrate
material. As can clearly be seen from Fig. 1, the camera device 10,  the
bond position 2a, the chip 6a to be detached and the  ejection device 7
are arranged with their centre axes on  an imaginary common straight line
11, which permits  alignment of these elements with high precision. Fig. 2
shows, in a plan view, one possible form of the  predetermined location 2a
as can be used in the  positioning apparatus according to a further
embodiment  in which the ejection device is unable to be positioned.
Such a bond position 2a consists essentially of two bond  contact
connections 12, which in this illustrated layout  have the advantage that
there is no need for a  



positioning device for the ejection device 7 since the  surface areas of the
bond contact connections 12 are  relatively large compared to the size of
the chip 6a to  be bonded. This relates in particular to the longitudinal
dimension of the bond contact connections 12 in the Y- direction. 10  For
this, the ejection device 7 is positioned in a  stationary manner with
respect to the Centre point of the  camera device 10. The position of the
chip 6a is  determined during a transport movement of the substrate  2. 8y
means of the determined position data, the chip is  aligned with the zero
point of the camera device, that is  to say with the straight line 11, by
means of the  positioning device for the wafer holder S. Once a  transport
movement of the substrate has taken place, the  position data of the bond
contacts 12 are detected by  means of the camera device. The substrate
is then  displaced in the X-direction by the drive rollers 3, 4 in  such a way
that the bond contacts 12 are aligned  precisely below the chip to be
bonded. A movement of the  ejection device then takes place in the
2-direction, in  order to detach the chip from the support film and  arrange
it on the bond contacts. Fig. 3 shows a schematic diagram of one possible
embodiment of the positioning method according to the  invention, Also
shown is a plan view of one possible  arrangement of antenna loops 13,
14 and 15 on an  optically transparent substrate 2 with optically
transparent regions 16 located therebetween and therein.  The temporal
course of one possible embodiment of the  



positioning method according to the invention, which is  shown in the form
of 8 different time signals, extends  over a total time period of 400 ms and
shows inter alia  the process of a displacement movement of the substrate
during the detection of the position data of the chip and  of the ejection
device. 1.) shows the time period of 300 ms for a displacement
movement of the substrate 2 from one bond position 2a to  the next. 2.)
shows those time periods in which the 11  antennas 13, 14 and 12 do not
allow the camera device to  make optical contact with the chip. 3.) shows
the time required to displace the wafer with  respect to the camera device
in such a way that the next  chip with its position data can be detected.
Detection of  the position data then takes place within the time period  of
40 ms shown at 4.). Any subsequent correction  displacement of the chip
which has to be carried out  takes 20 ms, as shown at 5.). Detection of the
position data of the bond contact  connections then takes place as shown
at 6.), followed by  any necessary correction displacement of the
strip-shaped  substrate or of the chip, as shown at 7.). In this way,  the
bond contact connections and the chip to be bonded  and optionally the
ejection device are mutually aligned  on a common straight line. The
actual bonding process for bonding the chip to the  bond contact
connections takes place over a time period  of 40 ms as shown at 8.). All
of the features disclosed in the application  documents are regarded as
being essential to the  



invention both individually and in combination. The  person skilled in the
art will be familiar with  modifications thereto. 12  List of references  1
wafer 2 substrate strip  2a bond position  3, 4 drive rollers  S wafer holder
6 chips  6a chip to be detached  7 ejection device 8 ejection needle  9
support  10 camera device  11 straight line 12 bond contact connections
13, 14, 15 antennas 16 optically transparent region 13  Patent Claims 1.
Positioning apparatus for transferring at least one  electronic component,
in particular a chip, from a first flat  support to at least one predetermined
location on a second  flat support which extends parallel to the first
support,  comprising an ejection device for removing the component from
the first support by means of an ejection movement, a camera  device for
detecting position data of the predetermined  location, and optionally of
the ejection device, and a flat  support element for supporting a part of the
second flat  



support, wherein the camera device is arranged below the  second flat
support and a common straight line extends  through the camera device in
the vertical direction, characterized in that the second flat support and the
flat support element for  supporting part of the second flat support are
made of  optically transparent and/or partially perforated material.  2.
Positioning apparatus according to Claim 1, characterized in that the first
support is connected to a  first positioning device and the second support
is connected  to a second positioning device for positioning them with
respect to the common straight line. 3. Positioning apparatus according to
Claim 2, characterized  in that a displacement of the first and second flat
support in  the support planes thereof can be carried out by means of the
first and second positioning device respectively. 4. Positioning apparatus
according to Claim 2 or 3,  characterized in that a rotation of the first
and/or 13a  second support about a rotation axis perpendicular to the
support planes thereof can be carried out by means of the first  and/or
second positioning device. 5. Positioning apparatus according to any of
the preceding  claims, characterized in that the ejection device is
connected to a third positioning device for positioning it  with respect to
the common straight 14  line by means of a displacement carried out
parallel to the  support planes. 6. Positioning apparatus according to any
of the preceding  claims, characterized in that the first flat support is  



designed as a wafer and the second flat support is designed  as a
strip-shaped substrate. 7. Positioning apparatus according to Claim 6,
characterized in that further components which were applied  prior to the
transfer of the electronic component are  arranged on the strip-shaped
substrate. 8. Positioning apparatus according to any of Claims 6 to  7,
characterized in that bond contacts for bonding the  component to the
substrate are arranged at the predetermined  location on the strip-shaped
substrate. 9. Positioning apparatus according to any of the  preceding
claims, characterized in that the second support  comprises individual
substrate elements which are spaced  apart from one another. 15  0.
Positioning apparatus according to any of the  preceding claims,
characterized in that the support  element can be heated. 11. Positioning
apparatus according to any of the  preceding claims, characterized in that
the camera device  comprises an evaluation device for evaluating and
comparing  the detected position data. 12. Positioning apparatus
according to Claim 11,  characterized by a control device for controlling
the  positioning devices as a function of the compared position  data. 13.
Positioning method for transferring at -Least one  electronic component, in
particular a chip, from a first flat  support to at least one predetermined
location on a second  flat support which extends parallel to the first
support,  comprising an ejection device for removing the component  



from the first support by means of an ejection movement,  characterized
by the following steps: displacing the second flat support along its  support
plane below the first flat support; detecting position data of the electronic
component arranged on the first support by means of a camera  device
arranged below the second support consisting of a  material which is
optically 16  transparent at least in some regions, during displacement  of
the second support; positioning a predetermined location on the  second
support above the camera device; detecting position data of the
predetermined  location by means of the camera device; and aligning the
first support, optionally the  ejection device and/or the second support by
means of  positioning devices connected thereto, by displacement  and/or
rotation thereof with respect to one another  within the support planes,
such that the camera device,  the predetermined location on the second
support, the  electronic component arranged on the first support and  the
ejection device lie on an imaginary common straight  line, characterized in
that the detection of position  data of the electronic component arranged
on the first  support occurs during displacement of the second support
which is made of optically transparent and/or partially  perforated material.
14. Positioning method for transferring at least one  electronic component
from a first flat support to at  least one predetermined location on a
second flat support  



which extends parallel to the first support, comprising  an ejection device
for removing the component from the  first support, by means of an
ejection movement,  characterized in that the second support in its
support plane is moved in its  support plane at a dynamically adapted
displacement speed  which is calculated from the distance between the
electronic components to be removed successively from the  first support,
a displacement speed of the first support  and position data of an optically
transparent and/or  perforated region of the second support, through
which  the camera device detects position data of the electronic
components arranged on the first support during  displacement of the
second support. 


