
1  METHOD FOR DETACHING. A SEMICONDUCTOR CHIP FROM A FOIL AND APPARATUS FOR
MOUNTING SEMICONDUCTOR CHIPS FIELD OF THE INVENTION The invention concerns
a method for detaching a semiconductor chip from a foil and an apparatus
for  mounting semiconductor chips that is suitable for carrying out the
method. BACKGROUND OF THE INVENTION Typically, the semiconductor chips are
presented on a foil held in a frame, also known in the trade as a  tape,
for processing with such a mounting apparatus. The semiconductor chips
adhere to the foil. The  frame with the foil is accommodated by a movable
wafer table. The wafer table is shifted in cycles so  that one
semiconductor chip after the other is presented at a first location A and
then the presented  semiconductor chip is picked up by a chip gripper and
placed at a second location B on a substrate.  Removal of the presented
semiconductor chip from the foil is supported by a chip ejector (known in
the  trade as a die ejector) arranged underneath the foil. In doing so, as
a rule at least one needle arranged in  the chip ejector supports
detachment of the semiconductor chip from the foil. From the patent US
4,921,564, a method has become known with which the semiconductor chips can
be  detached from the foil and picked up by the chip gripper without the
aid of a needle. With this method,  the foil with the semiconductor chips
is placed onto a heatable plate. On the side facing towards the foil,  the
plate has cavities to which vacuum can be applied. When mounting, on the
one hand vacuum is  applied to the cavities so that the foil is pulled into
the cavities and is partly detached from the  semiconductor chips. On the
other hand, in order to additionally reduce the adhesion of the
semiconductor chips to the foil, the foil is heated to a temperature of 50
C to 65C. This method works  for numerous semiconductor chips however, with
comparatively large but very thin semiconductor chips,  it often happens
that, on applying the vacuum and removing the foil, the semiconductor chips
lift and  then fall bank onto the foil whereby it can also happen that
adjacent semiconductor chips overlap. The thickness of the semiconductor
chips to be detached continuously decreases. Today, in many cases  the
thickness already only amounts to 100 micrometers with the trend to further
reduced thicknesses of  75 to 50 micrometers. In addition to this, there is
an adhesive layer on the back of the wafers. The  adhesion of the
semiconductor chips on the wafer is therefore increased. The technology
described above  with which the semiconductor chips are detached with the
aid of needles is reaching its limits. The  detachment of the foil with
vacuum in accordance with US 4,921,564 also doesn't work any more: The
foil can no longer be heated to the required temperature of 50 C to 65C
because at these temperatures  the adhesive layer already hardens so that
the semiconductor chip adheres even better to the foil.  2 A further method
for detaching a semiconductor chip from a foil is known from the patent US
6,561,743. With this method, the foil with the semiconductor chip to be
detached is pulled over an edge whereby the semiconductor chip and the foil
are detached from each other on the edge. Detachment of the foil is stopped
before the semiconductor chip has completely detached itself from the foil.
In order to control detachment of the semiconductor chip from the foil, the
chip gripper is first lowered onto the semiconductor chip and vacuum is
applied to the semiconductor chip. The foil is then pulled over the edge
until the semiconductor chip has completely detached itself from the foil.
A similar method is known from the patent application US 2002/0129899.
These methods have the disadvantage that adjacent semiconductor chips can
be damaged because the height of the edge necessary for detachment has to
be around ].5 millimetres. 



The object of the invention is to develop a robust method for the
detachment of semiconductor chips from a foil with which adjacent
semiconductor chips are not damaged. BRIEF DESCRIPTION OF THE INVENTION An
apparatus in accordance with the invention for the mounting of thin
semiconductor chips that adhere to a foil comprises a wafer table that
accommodates the foil with the semiconductor chips and a chip ejector that,
on the surface facing towards the foil, has a ramp corresponding to the
width of the semiconductor chips to be detached with a stripping edge on
which the semiconductor chip is detached from the foil. The surface of the
ramp is formed concave and, at the stripping edge, reaches a maximum height
of only around 0.3 millimetre. Preferably, the surface is a cylindrical
area as this has a constant curvature. With this concave shape of the ramp,
the angle between the underneath of the semiconductor chip and the foil is
increased at the stripping edge of the ramp and therefore the force
necessary to detach the foil from the semiconductor chip is reduced.
Therefore, the height of the stripping edge can be reduced to the given
height of only 0.3 to 0.4 millimetre. Next to the stripping edge there is a
support area with grooves. The grooves run parallel to the detachment
direction or orthogonally to the stripping edge, respectively, and vacuum
can be applied to them. The wafer table is movable in two orthogonal
directions. Detachment of the semiconductor chips from the foil and picking
up with the chip gripper takes place as follows: To begin with, three
procedure steps are carried out in order to align the first semiconductor
chip to be detached in relation to the ramp: 1. Moving the wafer table in
the first direction until a front edge of the first semiconductor chip to
be detached runs parallel and along the stripping edge of the ramp, 2.
Moving the wafer table in the second direction until the first
semiconductor chip to be detached is centred in relation to the lateral
edges of the ramp, and 3. Applying vacuum to the grooves of the support
area so that the foil is pulled against the support area.  3 In the next
procedure step the first semiconductor chip is detached from the foil and
presented for picking up by the chip gripper. 4. Moving the wafer table in
the first direction by a predetermined distance that is typically around
one to two millimetres longer than the length of the semiconductor chip to
be detached. 



With this procedure step, the foil is pulled over the stripping edge of the
ramp. The semiconductor chip is moved with it. In doing so, the foil
detaches itself from the underneath of the semiconductor chip. The part of
the semiconductor chip detached from the foil hangs at an angle in the air
like a plate supported on only one side. When the rear end of the
semiconductor chip reaches the stripping edge of the ramp, then the
semiconductor chip falls back onto the foil. The semiconductor chip
however, is now located above the support area where the foil is pulled
into the grooves of the support area. The adhesion of the semiconductor
chip to the foil is therefore greatly reduced. Because the length of the
forward feed was around one to two millimetres longer than the length of
the detached semiconductor chip, the second semiconductor chip to be
detached already protrudes beyond the stripping edge of the ramp. The first
detached semiconductor chip now lies on the support area ready to be picked
up by the chip gripper. The position and orientation of this semiconductor
chip are now measured by means of a camera. If the deviation of the
measured actual position from the set position exceeds a predetermined
tolerance limit, the wafer table is shifted until the deviation of the
actual position of the semiconductor chip from the set position lies within
the predetermined tolerance limit. This procedure step has nothing to do
with the actual detachment process from the foil. The apparatus is now
ready so that the chip gripper can pick up the first semiconductor chip
from the foil and pace it onto the substrate. In the next procedure step,
picking of the semiconductor chip by the chip gripper takes place, for
example as follows: 5. Lowering the chip gripper onto the semiconductor
chip presented on the support area, applying vacuum and a predetermined
pick force to the chip gripper and raising the chip gripper. Because the
distance between the semiconductor chips is very small, under certain
circumstances it can be necessary or meaningful to lower the ramp before
procedure step 5 so that the chip gripper can pick up the semiconductor
chip without the next semiconductor chip being touched by the chip gripper.
As the chip gripper has now picked up the semiconductor chip, the next
semiconductor chip can be detached from the foil and presented on the
support area for picking up by the chip gripper. The wafer table is
therefore shifted in the first direction by the length of the semiconductor
chip and the average width of the saw tracks.  4 The semiconductor chips
present on the foil are processed row for row whereby the first
semiconductor chip of a row is always aligned in relation to the ramp in
accordance with the procedure steps 1 and 2. The method for picking a thin
semiconductor chip from a foil is therefore characterised in that the
detachment of the semiconductor chip from the foil and the picking of the
semiconductor chip by a chip gripper takes place in two from each other
independent, successive procedure steps. After detachment, the
semiconductor chip again lands on the foil. However, because the greater
part of the foil is pulled into the grooves in the support area, the
contact area between the foil and the semiconductor chip is significantly
reduced. Correspondingly, the adhesion of the semiconductor chip to the
foil is also reduced and the semiconductor chip can easily be picked up by
the chip gripper. Preferably, ultrasound can be applied to the ramp with
the stripping edge so that the detachment process can be supported by
ultrasound. Furthermore, it is advantageous when the height of the
stripping edge is adjustable so that the height can be reduced immediately
before the semiconductor chip is completely detached from the foil. 



The invention offers several advantages: - Because, with typically 0.3
millimetres, at most 0.4 millimetres, the height difference at the
stripping edge of the ramp is very small, adjacent semiconductor chips are
not damaged even when their edge is also moved over the ramp. - Because the
chip gripper does not have to support detachment of the semiconductor chip
from the foil, the time required for a bond cycle is independent of the
detachment process. - Because the support area with the grooves does not
interfere with adjacent semiconductor chips, the support area can be formed
with a wide area so that the same one can be used for small as well as for
large semiconductor chips. - Ideally, the width of the ramp corresponds to
the width of the semiconductor chips. The ramp is therefore preferably
formed as an exchangeable insert that is inserted into a cavity in the chip
ejector to which vacuum can be applied. In procedure step 4 the wafer table
is shifted and therefore moved relative to the chip ejector. Alternatively,
the chip ejector can be shifted because it is only a matter of a relative
movement between the wafer table and the chip ejector. The method described
works perfectly for numerous foil types and adhesive coatings of the wafer.
However, there are now adhesives that locally become liquid on sawing the
wafer into the semiconductor chips because of the heat created by sawing.
This has the result that the adhesive in the area of the edges of the
semiconductor chips combines with the foil and/or adjacent semiconductor
chips are still connected to one another by means of adhesive (ie, the
separation of the adhesive layer between the semiconductor chips is not
complete). On the other hand, there are foils that are very elastic. When
the  5 foil is held by vacuum on the support area, then, on shifting the
wafer table, the foil is not pulled over the  ramp but becomes distorted.
To solve these problems, the invention proposes special measures that are
now explained. One measure in order to support detachment of the
semiconductor chip from the foil exists in equipping  the chip ejector with
needles that can be raised and lowered. The needles are for example
arranged in a  needle block. The needles are preferably formed with rounded
heads so that they do not penetrate the  foil. The procedure step 5
explained above is replaced by the following procedure step SA. 



SA. Lowering the chip gripper onto or a small distance above the
semiconductor chip presented on the  support area, raising the needle block
with the needles until the needles press the foil against the
semiconductor chip and then simultaneously raising the needle block and the
chip gripper. In doing so, the foil is increasingly detached from the
underneath of the semiconductor chip, as it is  pulled into the grooves in
the support area by vacuum, until the foil is detached from the
semiconductor  chip with exception of the pieces of foil between the heads
of the needles and the semiconductor chip. As such, procedure step SA can
be carried out as is usual in prior art, preferably in accordance with the
method described in the US patent application US 2004-0105750 to which
explicit reference is made  here. There are also applications with which it
is advantageous not to detach the foil from the entire  underneath of the
semiconductor chip but for example only from 90% of the underneath. To do
so, the  ramp is lowered as soon as the foil has been detached by 90%. The
wafer table is now shifted further  with lowered ramp until the front edge
of the next semiconductor chip has reached the stripping edge of  the ramp.
The ramp is now raised again and the wafer table shifted further until the
semiconductor chip  to be detached has reached its set position above the
support area. In doing so, the foil is correctly  detached from the next
semiconductor chip. Picking the semiconductor chip from the support area is
done with the aid of the needles. One measure in order to avoid the
distortion of the foil exists in detaching the foil in small steps without
vacuum being applied to the support area. To do so, time and again the
vacuum on the support area is  suspended, the wafer table is shifted by a
fraction of the length of the semiconductor chip and then  vacuum applied
to the support area. In this way, the foil is detached piece by piece from
the new forward  fed length of the semiconductor chip. BRIEF DESCRIPTION OF
THE DRAWING FIGURES The accompanying drawings, which are incorporated into
and constitute a part of this specification,  illustrate one or more
embodiments of the present invention and, together with the detailed
description,  6 serve to explain the principles and implementations of the
invention. The figures of the drawings are not  to scale. In the drawings: 



Fig. 1 illustrates an apparatus for mounting semiconductor chips with a
chip ejector in  accordance with the invention, Fig. 2 shows a plan view of
the chip ejector, Fig. 3 shows a section of the chip ejector along the line
I-I of Fig. 2, Fig. 4-9 show successive snapshots during detachment of the
semiconductor chip from a foil  and the picking of the detached
semiconductor chip by means of a chip gripper in  accordance with a first
method, Fig. 10 illustrates a further example of the chip ejector,  Fig. 11
shows a chip ejector with a needle block, Fig. 12, 13 show picking the
semiconductor chip with the support of needles, and Fig. 14-17 show
snapshots during detachment of the semiconductor chip in accordance with
further methods. DETAILED DESCRIPTION OF THE INVENTION Fig. 1 shows a
simplified, schematic representation of an apparatus for mounting
semiconductor chips 1,  1', 1" onto a substrate 2. The semiconductor chips
1, 1', 1" arranged in rows and columns adhere to a foil  4 held for example
in a frame 3. The apparatus has a movable wafer table 5, that accommodates
the  frame 3 and presents one semiconductor chip 1 after the other at a
first location A. At the first location A,  a chip ejector 6 in accordance
with the invention, in this example one without needles, is arranged
underneath the foil 4. On removal of the semiconductor chip 1, the chip
ejector 6 serves to support its  detachment from the foil 4. The wafer
table 5 is movable in two orthogonal directions x and y. The foil 4  is
arranged so that the edges of the semiconductor chips 1, 1', 1"' are almost
parallel to the directions x  and y. The apparatus also has a chip gripper
7 for transporting the semiconductor chip 1 presented at the  first
location A to a second location B located on the substrate 2. The chip
gripper 7 is a component part  of a raisable and lowerable bondhead 8. The
bondhead 8 and the chip gripper 7 are moved together back  and forth
between the location A and the location B (or several locations B~, B2,
etc.). Fig. 2 shows a plan view of the chip ejector 6, ie, the surface 9 of
the chip ejector 6 facing towards the  foil 4 (Fig. 1). Fig. 3 shows a
section of the chip ejector 6 along the line I-I of Fig. 2. The surface 9
of the  chip ejector 6 contains a recess 10, into which a drill hole 11 to
which vacuum can be applied opens out,  and a support area 13 with parallel
arranged grooves 12. The grooves 12 run in x direction and the tips 14  



of the grooves 12 are flush with the surface 9 of the chip ejector 6. On
the one hand, the distance between  the grooves 12 is large enough that the
foil 4 is pulled into the grooves 12 when vacuum is applied to the  grooves
12 and, on the other hand, is small enough so that an adjacent
semiconductor chip that lies at  least partially on the support area 13
will not be damaged as the foil 4 is not pulled into the grooves 12  when
the foil 4 has not been previously detached from the semiconductor chip. An
insert I S that contains  a ramp ] 6 with a concave surface 17 is inserted
with exact fit into the recess 10. One side of the ramp 16  forms a
protruding stripping edge 18, on which the foil 4 is detached from the
semiconductor chip 1. The  opposite side 19 of the ramp 16 is flush with
the surface 9 of the chip ejector 6. The concave surface 17  is preferably
the surface of a cylinder the longitudinal axis of which runs parallel to
the stripping edge 18  and that has for example a radius of 8 millimetres.
The width B of the ramp 16 corresponds roughly to  the width of the
semiconductor chips to be detached. The height difference AH between the
stripping  edge 18 and the support area 13 amounts to around 0.3
millimetres. It is important that the stripping edge  18 forms an abrupt
transition to which the semiconductor chips are unable to adapt on forward
feed of  the wafer table 5 in x direction. The stripping edge ] 8 runs
parallel to the y direction. The location A  (Fig. 1) is located on the
support area 13, preferably in its center. The formation of the surface ] 7
of the ramp 16 as a concave surface has the effect that the angle a, that
the tangent 21 applied on the concave surface on the stripping edge 18 and
the vertical 22 enclose, can be  selected distinctly smaller than 90. The
more acute the angle a, the better the foil detaches itself from  the
semiconductor chip 1. Detachment of the semiconductor chip 1 from the foil
4 takes place in accordance with the procedure  steps described above.
Figs. 4 to 9 show successive snapshots during the detachment process and
the  subsequent pick process. Figs. 4 to 9 only show the elements necessary
for the understanding of the  invention, namely the ramp 16 and the support
area 13, as well as the foil 4 and semiconductor chips 1, 1'  and 1" of a
same row of the wafer to be detached in succession. In accordance with the
procedure steps 1 to 3, the wafer table is positioned so that a front edge
of the first  semiconductor chip 1 of a row of the wafer that is to be
detached runs parallel to and along the stripping  edge 18 of the ramp 16
and that the first semiconductor chip 1 of this row to be detached is
centred in  relation to the longitudinal edges 20 (Fig. 2) of the ramp 16.
Furthermore, vacuum is applied to the  grooves 12 of the support area 13 so
that the foil 4 in this area is pulled into the grooves 12. This state is
shown in Fig. 4. The wafer table 5 is now fed forward by a predetermined
distance AL in the x direction.  In doing so, the foil 4 is pulled over the
stripping edge 18 of the ramp 16. The semiconductor chip 1 is  moved with
it. Figs. 5 to 8 show successive snapshots during this forward feed.
Because of the acute  angle a that characterises the geometry of the
stripping edge 18, the semiconductor chip 1 detaches itself  from the foil
4 and the detached part stands in the air at an angle (Figs. 5, 6). As soon
as the rear end of  the semiconductor chip 1 reaches the stripping edge 18
(Fig. 7), as a result of gravity the semiconductor  8 chip 1 pivots on its
rear edge and falls onto the foil 4 above the support area 13. Because the
length of the forward feed was around one to two millimetres longer than
the length of the  detached semiconductor chip 1, the next semiconductor
chip 1' to be detached already projects beyond  the stripping edge 18 of
the ramp 16. This state is shown in Fig. 8. The first detached
semiconductor chip 1 now lies on the foil 4 above the support area 13 ready
for  picking up by the chip gripper 7. The position and orientation of this
semiconductor chip 1 are now  measured by means of a camera. If the
deviation of the measured actual position from the set position  exceeds a
predetermined tolerance limit, the wafer table 5 is shifted until the
deviation of the actual  position of the semiconductor chip 1 from the set
position lies within the predetermined tolerance limit.  This procedure
step has nothing to do with the actual detachment process from the foil.
The apparatus is  now ready so that the chip gripper 7 can pick up the
first semiconductor chip 1 from the foil 4 and place  it onto the substrate
2 (Fig. 1). Fig. 9 shows the state immediately after picking of the
semiconductor chip  1 by the chip gripper 7. The embodiment described is
designed so that the semiconductor chips 1 are presented at a fixed
location  A for picking by the chip gripper 7. The mounting apparatus can
however also be designed so that the  semiconductor chips are presented at
different locations A~, AZ, etc., and picked up by the chip gripper 7.  In
this case it is also possible that, instead of the wafer table 5, only the
chip ejector 6 or the wafer table 5  and the chip ejector 6 are shifted by
a suitable means in order to detach the foil 4 at the stripping edge 18  of
the ramp 16 as, for detaching the foil 4 it is only a matter of a relative
movement between the wafer  table 5 and the stripping edge 18 of the ramp
16. Fig. 10 shows a further embodiment of the chip ejector 6 with which the
height difference 4H between  the stripping edge 18 and the support area 13
is adjustable by means of a piston 24 that can be moved up  and down by a
drive 23. The piston 24 is arranged close to the stripping edge 18 so that,
on raising the  piston 24 the ramp 16 is turned on the edge 25 diagonally
opposite the stripping edge 18 so that the edge  26 of the ramp 16 lying
opposite the stripping edge 18 remains flush with the surface 9 of the chip
ejector  6. This design enables an optimum adaptation of the height
difference 4H to the characteristics of the  foil. In addition, this design
enables a refinement of the detachment process in that in procedure step 4,
the height difference 4H at the start has a predetermined value ~I-h until
the state presented in Fig. 6 is  achieved. The piston 24 is now lowered so
that the height difference 4H has a smaller value 4Hz. The  height
difference MHz is retained at least until the state presented in Fig. 7 is
achieved where, as a result  of gravity, the semiconductor chip 1 pivots on
its rear edge whereby it is completely detached from the  foil 4 and, as a
result of gravity, falls onto the support area 13. Afterwards, the piston
24 is raised again  so that the height difference 4H again has the value
4H~. The value AHZ can also be zero. 



Furthermore the insert 15 is preferably coupled directly or as the case may
be via the piston 24 to an  9 ultrasonic transducer 27 so that the
detachment process can be supported by ultrasound. A construction is also
possible with which ultrasound is applied to the entire chip ejector 6.
Fig. 11 shows an exploded view of an embodiment of the chip ejector 6 with
a needle block 28. The tips 14 between the grooves 12 contain holes 29
through which the respective needles 30 of the needle block 28 protrude.
The grooves 12 also contain holes 31 to which vacuum can be applied. [n the
assembled condition, the needle block 28 and the ramp 16 can be raised and
lowered. Figs. 12 and 13 show the principle of the use of the needles 30
without details. The semiconductor chip 1 lies on the foil 4 above the
support area 13 of the chip ejector 6. The chip gripper 7 is ready to pick
up the semiconductor chip 1. The needle block 28 is raised in z direction
so that the needles 30 raise the foil 4 locally without penetrating it.
This state is shown in Fig. 12. As soon as the desired pick force has been
reached, the chip gripper 7 and the needle block 28 are raised further
together. In doing so, the foil 4 is largely detached from the underneath
of the semiconductor chip 1, as the vacuum pulls the foil 4 down between
the needles 30 into the grooves 12. Finally, the movement of the needle
block 28 is stopped. This state is shown in Fig. 13. If the chip gripper 7
is raised further, then the semiconductor chip 1 finally detaches itself
from the foil 4. With this example, the tips of the needles 30 are not
pointed but round in such a way that they do not penetrate the foil 4. As
such, the needle block 28 can be used as is usual in the prior art.
Preferably, the method described in the US patent application US
2004-0105750 is applied. The method illustrated in Figs. 4 to 8 with which
the foil 4 is removed by 100% from the underneath of the semiconductor chip
1 can be modified in order to remove the foil 4 by a smaller percentage,
for example by 80% or 90%, from the underneath of the semiconductor chip 1.
Fig. 6 shows the state where the foil 4 is removed on a length of around
80% of the semiconductor chip 1. After the procedure steps 1 to 3 have been
carried out, in procedure step 4A the foil 4 is not completely removed, in
procedure step 4B the ramp 16 is lowered, in procedure step 4C the wafer
table 5 is shifted further until the semiconductor chip 1 has reached the
set position above the support area 13: 4A. Shifting the wafer table 5 in
the first direction by a predetermined distance that is shorter than the
length of the semiconductor chip 1 to be detached. 4B. Lowering the ramp 16
so that the stripping edge 18 no longer projects beyond the support area
13. (This state is shown in Fig. 14.) 4C. Shifting the wafer table 5 in the
first direction until the next semiconductor chip 1' has reached the
stripping edge 18 of the ramp 16. (This state is shown in Fig. 15.) 



4D. Raising the ramp 16.  10 4E. Shifting the wafer table 5 in the first
direction until the semiconductor chip 1 has reached the set  position
above the support area 13. (This state is shown Fig. 8.) Afterwards,
picking of the semiconductor chip 1 is done by the chip gripper 7 with the
support of the  needles 30. With the examples described up to now, vacuum
is applied to the grooves 12 in the support area 13 while  the wafer table
5 is shifted in order to remove the foil 4. This method is suitable for
foils that slide over  the support area 13. However there are also foils
that do not slide over the support area 13 but are  distorted. For such
foils, the procedure step 3 is omitted and the procedure step 4 is modified
as follows: 4AA. Shifting the wafer table 5 in the first direction by a
predetermined short distance. Because no vacuum is applied to the support
area 13, the foil 4 is not pulled into the grooves 12 of the  support area
13 and is therefore also not removed from the underneath of the
semiconductor chip 1. Fig.  16 shows the state after carrying out the
procedure step 4AA for the first time. 4BB. Applying vacuum to the support
area 13. As soon as vacuum is applied to the support area 13, the foil 4 is
pulled into the grooves 12 of the  support area 13 and is therefore removed
from the underneath of the semiconductor chip 1 protruding  beyond the
stripping edge 18. Fig. 17 shows the state after carrying out the procedure
step 4BB for the  first time. 4CC. Releasing the vacuum on the support area
13. 



4DD. Repeating the procedure steps 4AA to 4CC until the foil 4 is removed
from the semiconductor  chip 1 completely or to the desired degree. 4EE.
Releasing the vacuum on the support area 13 and shifting the wafer table 5
in the first direction  until the next semiconductor chip 1' protrudes by
the predetermined short distance beyond the  stripping edge 18 of the ramp
16 and, if necessary, repeating the steps 4AA to 4CC until the
semiconductor chip 1 has reached the set position above the support area
13. While embodiments and applications of this invention have been shown
and described, it would be  apparent to those skilled in the art having the
benefit of this disclosure that many more modifications  than mentioned
above are possible without departing from the inventive concepts herein.
The invention,  therefore, is not to be restricted except in the spirit of
the appended claims and their equivalents.  11 CLAIMS 1. A method for
detaching a semiconductor chip (1) from a foil (4) and picking the
semiconductor chip (1) from the foil (4) with a chip gripper (7), wherein
the foil (4) is fixed on a wafer table (5) and part of the foil (4) rests
on a surface (9) of a chip ejector (6), wherein the chip ejector (6)
comprises a support area (13) with grooves (12) and a ramp (16) with a
stripping edge (] 8) protruding above the surface (9) of the chip ejector
(6), wherein a surface (17) of the ramp (16) adjacent the stripping edge
(18) is concave, the method comprising the steps of: - Applying vacuum to
the grooves (12) of the support area (13), - Shifting the wafer table (5)
relative to the chip ejector (6) in a direction perpendicular to the
stripping edge (18) of The ramp (16) in order to pull the foil (4) over the
stripping edge (18) of the ramp (16) whereby the semiconductor chip (1)
temporarily detaches itself at least partly from the foil (4) and lands on
the foil (4) above the support area (13), and - Picking the semiconductor
chip (1) presented on the support area (13) from the foil (4). 2. The
method according to claim 1, further comprising 



Reducing a height of the stripping edge (18) relative to the surface (9) of
the chip ejector (6) before the foil (4) is completely detached from the
semiconductor chip (1). 3. A method for detaching a semiconductor chip (1)
from a foil (4) and picking the semiconductor chip (1) from the foil (4)
with a chip gripper (7), wherein the foil (4) is fixed on a wafer table (5)
and part of the foil (4) rests on a surface (9) of a chip ejector (6),
wherein the chip ejector (6) comprises a support area (13) with grooves
(12) and a ramp (16) with a stripping edge (18) protruding above the
surface (9) of the chip ejector (6), wherein a surface (17) of the ramp
(16) adjacent the stripping edge (18) is concave, the method comprising
repeatedly the steps o - Shifting the wafer table (5) relative to the chip
ejector (6) by a fraction of the length of the semiconductor chip (1) in a
direction perpendicular to the stripping edge (18) of the ramp (16) in
order to pull the foil (4) over the stripping edge (18) of the ramp (16)
while no vacuum is applied to the grooves (12) of the support area (13), -
Stopping the relative movement between the wafer table (5) and the chip
ejector (6) - Applying vacuum to the grooves (12) of the support area (13),
and finally - Picking the semiconductor chip (1) presented on the support
area (13) from the foil (4). 4. The method according to any of claims 1 to
3, further comprising Applying ultrasound to the ramp (16) for supporting
the detachment of the foil (4) from the semiconductor chip (1).  12 5. An
apparatus for mounting semiconductor chips on a substrate, the apparatus
comprising a wafer table (5) for accommodating a foil (4) with
semiconductor chips, 



a chip ejector (6) with a surface (9) having a support area Q 3) with
grooves (] 2) and a ramp (16), a surface (17) of the ramp (16) formed
concave and ending at a stripping edge (18) protruding from the surface (9)
of the chip ejector (6), the wafer table (5) movable relative to the chip
ejector (6), and a chip gripper for picking a semiconductor chip (1)
presented on the support area (13) from the foil (4) and placing the
semiconductor chip (I)on the substrate. 6. The apparatus according to claim
5, wherein the stripping edge (18) protrudes by maximum 0.4 millimetres
from the surface (9) of the chip ejector (6). 7. The apparatus according to
claim 5 or 6, wherein the grooves (12) run orthogonally to the stripping
edge (18). 8. The apparatus according to any of claims 5 to 7, wherein the
concave surface (17) of the ramp (16) is the surface of a cylinder the
longitudinal axis of which runs parallel to the stripping edge (18). 9. The
apparatus according to any of claims 5 to 8, further comprising a means for
adjusting a height of the stripping edge (18). 10. The apparatus according
to any of claims 5 to 9, further comprising an ultrasonic transducer (27)
for applying ultrasound to the ramp (16). 


