
Method and apparatus for mounting semiconductor chips FIELD OF THE INVENTION [0001]The
invention relates to a method and an apparatus for mounting semiconductor chips on substrates. Such
automatic mounting apparatuses are known in technical circles as die bonders. They comprise a
dispensing station for applying adhesive to the substrate locations of the substrates and a bonding
station for placing the semiconductor chips on the substrate locations provided with adhesive.
BACKGROUND OF THE INVENTION [0002]A substrate contains a predetermined number of
substrate locations on which respectively one semiconductor chip is mounted. The processing is
typically accomplished in such a manner that in a first step at the dispensing station a portion of
adhesive is dispensed to each substrate location of the substrate. The substrate is then transported to
the bonding station and the semiconductor chips are applied. There are now applications in which
several thousand small semiconductor chips are mounted on each substrate. The number of substrate
locations can be so large that even at a very high throughput rate (UPH = units per hour) the automatic
mounting apparatus requires a time for providing all the substrate locations of the substrate with
adhesive that is longer than the so-called "dwell time" or "dry out time" of the adhesive. The dwell time
specifies for a certain adhesive how long the maximum time between the application of the adhesive
and the placement of the semiconductor chip may be without quality problems occurring. The problem
is specifically that a skin forms on a portion of adhesive applied to a substrate location in the course of
time which skin negatively influences the behaviour of the adhesive during the mounting of the
semiconductor chip. This problem is circumvented nowadays either by providing only a portion of the
substrate locations with adhesive and then fitting with semiconductor chips and passing the substrate
several times through the die bonder until all the substrate locations are fitted with semiconductor
chips or by arranging the dispensing station and the bonding stations as close as possible to one
another so that the  application of adhesive to one substrate location and the placement of the
semiconductor chip thereon can take place with a shorter time delay. These solutions have various
disadvantages. SUMMARY OF THE INVENTION [0003]It is the object of the invention to develop a
better solution for these applications. [0004]Each substrate has a predetermined number M of
substrate locations which are arranged in rows and columns in the manner of a matrix, where the rows
run parallel to the direction of transport and the columns run perpendicular to the direction of transport.
Each substrate is divided according to the invention into K substantially same-sized sub-regions, i.e.
each sub-region comprises substantially N = M/K substrate locations. The number of sub-regions is at
least K = 2. The semiconductor chips are mounted with the following steps: 



transporting the substrate to the dispensing station,  dispensing an adhesive portion to each of the
substrate locations of the first sub-region,  transporting the substrate to the bonding station,  placing
semiconductor chips on the substrate locations of the first sub-region,  transporting the substrate back
to the dispensing station,  dispensing an adhesive portion to each of the substrate locations of the
second sub-region,  transporting the substrate to the bonding station,  placing semiconductor chips on
the substrate locations of the second sub-region, and continuing so until all the sub-regions of the
substrate are fitted with semiconductor chips. [0005]Here it is the case that one substrate after the
other is provided with adhesive portions and fitted with semiconductor chips, where one substrate is
always located at the dispensing station and at the same time another substrate is located at the
bonding station. In order that an automatic sequence is possible, a buffer station is disposed between
the dispensing station and the bonding station, which is configured as a passing place at which one or
two substrates to be transported from the dispensing station to the bonding station and one  substrate
to be transported in the opposite direction from the bonding station to the dispensing station can cross.
The buffer station is therefore configured to temporarily receive one or two substrates and remove
them from the transport path. [0006]T designates the mean cycle time required at the dispensing
station to apply a portion of adhesive to a substrate location and 12 designates the mean cycle time
required at the bonding station to place a semiconductor chip on a substrate location. The time Ati
required to provide all the substrate locations of a sub-region with adhesive portions is therefore Ats=
N * Tj. The time At2 required to place a semiconductor chip on all the substrate locations of a
subregion is therefore At2=N * T2. The time At which elapses between the application of adhesive to a
specific substrate location and the placement of a semiconductor chip at this specific substrate
location is therefore the larger of the two times Ati and At2, i.e. At = maximum(Ati, At2), where the
transport time from the dispensing station to the bonding station is negligible in comparison. The dwell
time tp is a time provided by the manufacturer of the adhesive which specifies how long the maximum
time between application of the adhesive and placement of the semiconductor chip may be without
quality problems occurring. In principle, the number K of sub-regions should be as small as possible
but selected so that the condition 



At < tp is usually satisfied. [0007]The number K can be determined, for example, as follows: a)
calculate the time Atn required by the dispensing station to provide all M substrate locations of a
substrate with adhesive as At81= M * Ta, b) calculate the time At82 required by the bonding station to
fit all M substrate locations of a substrate with a semiconductor chip as At82 = M * 12, c) select the
time Atsas the larger of the two times At,' and At82, i.e. Ats= maximum(Atn, At82), d) calculate the
ratio R = Ats/tp, e) determine the number K either by rounding up the ratio R to the next higher integer
or rounding down the ratio R to the next smaller integer.  [0008]If the number K is determined by
rounding up the ratio R to the next higher integer, then the time which elapses between application of
adhesive to one substrate location and the placement of the semiconductor chip on this substrate
location is definitely shorter than the dwell time tp. If, however, the ratio R is only somewhat larger than
an integer L, e.g. R = L.13 or R = L.23 or is even larger, it is then quite reasonable to determine the
number K by rounding the ratio R down to the next smaller integer and specifically because the quality
can satisfy the requirements imposed in a specific application despite exceeding the dwell time -LE,.
This decision is at the discretion of the process engineer. [0009]It can be the case that the K
sub-regions are not exactly the  same size, e.g. because the total number of substrate locations M is
not divisible by the number K as a whole number or because one column in each case is to be
finish-processed and the number of columns of a substrate is not divisible by the number K as a whole
number. It can thus be the case that the K sub-regions are only substantially the same size. [0010]If
the K sub-regions into which the substrate is divided are substantially the same size, then it is
sufficient if the buffer station is adapted so that one substrate to be transported from the dispensing
station to the bonding station and one substrate to be transported in the opposite direction from the
bonding station to the dispensing station can cross. In order that substrates divided into different-sized
sub-regions, typically K-1 same-size sub-regions and one smaller sub-region, can be processed, the
buffer station must be adapted to cross two substrates to be transported from the dispensing station to
the bonding station and one substrate to be transported from the bonding station to the dispensing
station. BRIEF DESCRIPTION OF THE DRAWING FIGURES 



[0011]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, serve to explain the principles and implementations of the invention. The figures
are not to scale. In the drawings:  - 5 - Figs. Figs. 1, 3, 2 4 show the parts of an apparatus for mounting
semiconductors on a substrate necessary for understanding the invention, show enlarged sections of
Fig.1 and 2,respectively, and Figs. 5, 



- 5 -

Figs. 1, 2 show the parts of an apparatus for mounting

semiconductors on a substrate necessary for

understanding the invention,

Figs. 3, 4 show enlarged sections of Fig. 1 and 2, respectively,

and

Figs. 5, 6 show sequence diagrams.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Figures 1 and 2 show the parts of an apparatus for mounting

semiconductors on a substrate, a so-called die bonder, required for

understanding the invention. Figure 3 shows an enlarged section of

Fig. 1, Fig. 4 shows an enlarged section of Fig. 2. The apparatus

comprises a dispensing station 1, a buffer station 2, a bonding

station 3, which are arranged successively in the said sequence, and a

transport device for transporting the substrates. In this example, the

transport device comprises two parallel-running guide rails 5 on which

the substrates rest and at least two clamps 6 movable parallel to or

at an acute angle to the guide rails 5, where for transporting each of

the clamps 6 clamps respectively one substrate between two clamping

jaws and moves it to the desired station. The dispensing station 1 is

configured to dispense adhesive to the substrate locations of a

substrate. The bonding station 3 is configured to place semiconductor

chips on the substrate locations provided with adhesive. The buffer

station 2 is configured to remove from the transport path a substrate

that has been partially fitted with semiconductor chips at the bonding

station 3 and which is to be transported from the bonding station 3

to the dispensing station 1 and temporarily park it so that one

successive substrate or two successive substrates to which adhesive

portions have been applied at the dispensing station 1 and which must

now be fitted with semiconductor chips, can be transported from the

dispensing station 1 to the bonding station 3, i.e. past the parked

substrate.

[0013] In the preferred embodiment shown, the buffer station 2

contains four parallel-running guide rails fastened to a common

support 7, i.e. two first guide rails 8 disposed in a first plane and

two second guide rails 9 disposed in a second plane located

6 show sequence diagrams.   DETAILED DESCRIPTION OF THE INVENTION [0012]Figures 1 and 2
show the parts of an apparatus for mounting semiconductors on a substrate, a so-called die bonder,
required for understanding the invention. Figure 3 shows an enlarged section of Fig. 1, Fig. 4 shows
an enlarged section of Fig. 2. The apparatus comprises a dispensing station 1, a buffer station 2, a
bonding station 3, which are arranged successively in the said sequence, and a transport device for
transporting the substrates. In this example, the transport device comprises two parallel-running guide
rails 5 on which the substrates rest and at least two clamps 6 movable parallel to or at an acute angle
to the guide rails 5, where for transporting each of the clamps 6 clamps respectively one substrate
between two clamping jaws and moves it to the desired station. The dispensing station 1 is configured
to dispense adhesive to the substrate locations of a substrate. The bonding station 3 is configured to
place semiconductor chips on the substrate locations provided with adhesive. The buffer station 2 is
configured to remove from the transport path a substrate that has been partially fitted with
semiconductor chips at the bonding station 3 and which is to be transported from the bonding station 3
to the dispensing station 1 and temporarily park it so that one successive substrate or two successive
substrates to which adhesive portions have been applied at the dispensing station 1 and which must
now be fitted with semiconductor chips, can be transported from the dispensing station 1 to the
bonding station 3, i.e. past the parked substrate. [0013]In the preferred embodiment shown, the buffer
station 2 contains four parallel-running guide rails fastened to a common support 7, i.e. two first guide
rails 8 disposed in a first plane and two second guide rails 9 disposed in a second plane located  - 6 -
thereabove. The support 7 can be raised and lowered by means of a drive 10 in the height z running
perpendicular to the transport path. In this example the buffer station 2 can adopt two positions, i.e. a
raised position A (Fig. 1 and Fig. 3) in which the first guide rails 8 are flush with the guide rails 5 of the
transport device and a lowered position B (Fig. 2 and Fig. 4) in which the second guide rails 9 are flush
with the guide rails 5 of the transport device. The superposed guide rails 8, 9 can, as is apparent in
Fig. 2 and Fig. 4, be fabricated from one piece of material. The guide rails 8, 9 facing the clamps 6 are
preferably formed with a protruding stop, the guide rails 8, 9 facing away from the clamps 6 are
preferably formed as grooves. [0014]The buffer station 2 is thus configured to temporarily receive one
or two substrates from the transport device and remove them from the transport path, i.e. they can
temporarily be parked outside the transport path, so that one or two substrates to be transported from
the dispensing station 1 to the bonding station 3 can cross a substrate to be transported in the reverse
direction from the bonding station 3 to the dispensing station 1. 
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thereabove. The support 7 can be raised and lowered by means of a

drive 10 in the height z running perpendicular to the transport path.

In this example the buffer station 2 can adopt two positions, i.e. a

raised position A (Fig. 1 and Fig. 3) in which the first guide rails 8

are flush with the guide rails 5 of the transport device and a lowered

position B (Fig. 2 and Fig. 4) in which the second guide rails 9 are

flush with the guide rails 5 of the transport device. The superposed

guide rails 8, 9 can, as is apparent in Fig. 2 and Fig. 4, be

fabricated from one piece of material. The guide rails 8, 9 facing the

clamps 6 are preferably formed with a protruding stop, the guide rails

8, 9 facing away from the clamps 6 are preferably formed as grooves.

[0014] The buffer station 2 is thus configured to temporarily

receive one or two substrates from the transport device and remove

them from the transport path, i.e. they can temporarily be parked

outside the transport path, so that one or two substrates to be

transported from the dispensing station 1 to the bonding station 3 can

cross a substrate to be transported in the reverse direction from the

bonding station 3 to the dispensing station 1.

[0015] Figure 5 shows a sequence diagram which illustrates by

reference to three substrates S1 to S3 how the substrates are

processed according to a first exemplary embodiment of the invention

in which the K sub-regions have substantially the same number of

substrate locations, i.e. about M/K substrate locations. In this

example K = 3. The location of the dispensing station 1, the location

of the buffer station 2 and the location of the bonding station 3 are

marked by arrows, t designates the time axis. The buffer station 2 is

located in position A. The semiconductor chips are mounted on the

substrates as follows:

A1) The first substrate S1 is transported to the dispensing station 1.

B1) The substrate locations of the first sub-region of the substrate

S1 are provided with adhesive portions.

C1) The first substrate S1 is transported to the bonding station 3,

the second substrate S2 is transported to the dispensing station

1.

[0015]Figure 5 shows a sequence diagram which Illustrates by reference to three substrates 31 to 33
how the substrates are processed according to a first exemplary embodiment of the invention in which
the K sub-regions have substantially the same number of substrate locations, i.e. about M/K substrate
locations. In this example K = 3. The location of the dispensing station 1, the location of the buffer
station 2 and the location of the bonding station 3 are marked by arrows, t designates the time axis.
The buffer station 2 is located in position A. The semiconductor chips are mounted on the substrates
as follows: Al) The first substrate 31 is transported to the dispensing station 1. Bl) The substrate
locations of the first sub-region of the substrate 31 are provided with adhesive portions. Cl) The first
substrate 31 is transported to the bonding station 3, the second substrate 32 is transported to the
dispensing station  - 7 - D1) The substrate locations of the first sub-region of the substrate 52 are
provided with adhesive portions. Parallel to this, the substrate locations of the first sub-region of the
substrate Si are fitted with semiconductor chips. El) Exchanging the two substrates Si and 52 by the
steps:  The substrate Si is transported to the buffer station 2.  The buffer station 2 is brought into
position B.  The substrate S2 is transported to the bonding station 3 where it passes the buffer station
2.  The buffer station 2 is brought into position A.  The substrate Si is transported to the dispensing
station 1. Fl) The substrate locations of the second sub-region of the substrate 



31 are provided with adhesive portions. Parallel to this, the substrate locations of the first sub-region of
the substrate 32 are fitted with semiconductor chips. Gl) Exchanging the two substrates S1 and 52 by
the steps:  The substrate 32 is transported to the buffer station 2.  The buffer station 2 is brought into
position B.  The substrate Si is transported to the bonding station 3 where it passes the buffer station
2.  The buffer station 2 is brought into position A.  The substrate 52 is transported to the dispensing
station l. H1) The substrate locations of the second sub-region of the substrate 32 are provided with
adhesive portions. Parallel to this, the substrate locations of the second sub-region of the substrate Si
are fitted with semiconductor chips. Ii) Exchanging the two substrates Si and S2 as in step El). Kl) The
substrate locations of the third sub-region of the substrate Si are provided with adhesive portions.
Parallel to this, the substrate locations of the second sub-region of the substrate S2 are fitted with
semiconductor chips. Li) Exchanging the two substrates Si and S2 as in step G1). M1) The substrate
locations of the third sub-region of the substrate 52 are provided with adhesive portions. Parallel to
this, the  



- 8 - substrate locations of the third sub-region of the substrate Si are fitted with semiconductor chips.
Ni) The substrate Si is transported to the outlet of the automatic mounting apparatus. 01) The
substrate S2 is transported to the bonding station. Pl) The substrate S3 is transported to the
dispensing station 1. 41) The substrate locations of the first sub-region of the substrate S3 are
provided with adhesive portions. Parallel to this, the substrate locations of the third sub-region of the
substrate S2 are fitted with semiconductor chips. [0016]The second substrate S2 is now finish fitted
with semiconductor chips and is transported to the outlet of the automatic mounting apparatus. The
mounting of the semiconductor chips is continued with substrate 53 and other substrates in the same
way. [0017]The step sequence Si is carried out when the mean cycle time T1 of the dispensing station
1 is shorter than the mean cycle time 12 of the bonding station 3. When Ti> i2, the substrates Si and
52 are exchanged instead of the step sequence El with the following step sequence El':  The substrate
52 is transported to the buffer station 2.  The buffer station 2 is brought into position B.  The substrate
Si is transported to the dispensing station 1, where it passes the buffer station 2.  The buffer station 2
is brought into position A. 



The substrate 32 is transported to the bonding station 3. The same applies for the step sequence Gl.
[0018]Figure 6 shows a sequence diagram which illustrates how the substrates are processed
according to a second exemplary embodiment of the invention in which K-1 sub-regions have
substantially the same number of substrate locations, and one sub-region has approximately half as
many substrate locations (e.g. M = 18000, K = 3, N1 = N2 = 7200, N3 = 3600, where N1 to N3
designate the number of the substrate locations of the three sub-regions). The buffer station 2 is
located in position A. The semiconductor chips are mounted on the substrates as follows:  A2) The first
substrate Si is transported to the dispensing station 1. B2) The substrate locations of the first
sub-region of the substrate Si are provided with adhesive portions. 02) The first substrate Si is
transported to the bonding station 3, the second substrate S2 is transported to the dispensing station
1. D2) The substrate locations of the first sub-region of the substrate S2 are provided with adhesive
portions. Parallel to this, the substrate locations of the first sub-region of the substrate Si are fitted with
semiconductor chips. E2) Exchanging the two substrates Si and S2 as in step El or Si' of the first
process described. 52) The substrate locations of the second sub-region of the substrate Si are
provided with adhesive portions. Parallel to this, the substrate locations of the first sub-region of the
substrate S2 are fitted with semiconductor chips. 02) Exchanging the two substrates Si and S2 as in
step 01 or, by analogy with El', a step 01'. H2) The substrate locations of the second sub-region of the
substrate 32 are provided with adhesive portions. Parallel to this, the substrate locations of the second
sub-region of the substrate Si are fitted with semiconductor chips. 12) Exchanging the two substrates
Si and 32 as in step El or El'. K2) The substrate locations of the third sub-region of the substrate Si are
provided with adhesive portions. As soon as this is completed, the substrate Si is transported to the
buffer station 2 and the substrate S3 is transported to the dispensing station 1. The substrate locations
of the first sub-region of the substrate 



S3 are provided with adhesive portions. Parallel to this, the substrate locations of the second
sub-region of the substrate S2 are fitted with semiconductor chips. In order that there is no
unproductive empty time either at the dispensing station 1 or at the bonding station 3, the number of
substrate locations of the first sub-region of the third substrate 33 is substantially the same as the
number of substrate locations of the third sub-region of the first substrate Si. This is also the case with
the substrates 32 and S4.  L2) Exchanging the two substrates Si and 53 with the substrate S2 by:  the
substrate S3 is transported to the buffer station 2. The two substrates Si and 53 are now located one
behind the other in the buffer station 2.  The buffer station 2 is brought into position B.  The substrate
52 is transported to the dispensing station 1, where it passes the buffer station 2.  The buffer station 2
is brought into position A.  The substrate Si is transported to the bonding station 3. M2) The substrate
locations of the third sub-region of the substrate S2 are provided with adhesive portions. As soon as
this is completed, the substrate S2 is transported to the buffer station 2. Then adhesive portions are
applied to the substrate locations of the first sub-region of the substrate S4. As soon as this is
completed, the substrate S4 is transported to the buffer station 2. The two substrates S2 and S4 are
now located one behind the other in the buffer station 2. Parallel to this, firstly the substrate locations
of the third sub-region of the substrate Si are fitted with semiconductor chips. As soon as the third
subregion of the substrate Si is completely fitted, the substrate S1 is transported to the outlet of the
automatic mounting apparatus and the substrate 53 is transported from the buffer station 2 to the
bonding station 3. The substrate locations of the first sub- region of the substrate 53 are then fitted
with semiconductor chips. N2) Exchanging the substrates S2 and S4 with the substrate S3 by: 



The buffer station 2 is brought into position B.  The substrate 53 is transported to the dispensing
station 1, where it passes the buffer station 2.  The buffer station 2 is brought into position A.  The
substrate S2 is transported to the bonding station 3. 02) The substrate locations of the second
sub-region of the substrate 53 are provided with adhesive portions. Parallel to this, the substrate
locations of the third sub-region of the substrate 52 are fitted with semiconductor chips. As soon as the
third subregion of the substrate 32 is completely fitted, the substrate 32 is transported to the outlet of
the automatic mounting apparatus  and the substrate 34 is transported from the buffer station 2 to the
bonding station 3. The substrate locations of the first sub- region of the substrate S4 are then fitted
with semiconductor chips. P2) Exchanging the substrates 33 and 34 by analogy with step E2. Q2) The
substrate locations of the third sub-region of the substrate 33 are provided with adhesive portions.
Parallel to this, the substrate locations of the second sub-region of the substrate 34 are fitted with
semiconductor chips. 
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CLAIMS

1. Method for mounting semiconductor chips, in which at a dispensing

station one adhesive portion after the other is dispensed to substrate

locations of a substrate and at a bonding station one semiconductor

chip after the other is placed on the substrate locations provided

with adhesive, the method comprising

dividing the substrates into at least two sub-regions, and

mounting the semiconductor chips on each such substrate

according to the following steps:

A) transporting the substrate to the dispensing station (1),

B) dispensing an adhesive portion to each of the substrate locations

of the first sub-region of the substrate,

C) transporting the substrate to the bonding station (3),

D) placing semiconductor chips on the substrate locations of the first

sub-region of the substrate,

E) transporting the substrate back to the dispensing station (1),

F) dispensing an adhesive portion to each of the substrate locations

of the second sub-region of the substrate,

G) transporting the substrate to the bonding station (3), and

H) placing semiconductor chips on the substrate locations of the

second sub-region of the substrate and transporting the substrate

to an outlet if the number of the sub-regions is two or repeating

steps E to H for each further sub-region of the substrate,

wherein the substrate in step E crosses in a buffer station (2)

disposed between the dispensing station (1) and the bonding station

(3) one or two successive substrates which are transported from the

dispensing station (1) to the bonding station (2), so that one

substrate after the other is provided with adhesive portions at the

dispensing station (1) and at the same time another substrate is

fitted with semiconductor chips at the bonding station (2).

2. Method according to claim 1, wherein the at least two sub-

regions of each substrate contain substantially the same number of

substrate locations.

3. Apparatus for mounting semiconductor chips, the apparatus

comprising:

etc. [0019]These process steps describe the basic principles of the two processes characteristic of the
invention. The person skilled in the art will coordinate the individual steps or sub-steps to one another
on the basis of his knowledge so that the processing time for the substrates is minimal, i.e. the
throughput UPH of the automatic mounting apparatus is as high as possible. [0020]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.  - 12
- CLAIMS 1. Method for mounting semiconductor chips, in which at a dispensing station one adhesive
portion after the other is dispensed to substrate locations of a substrate and at a bonding station one
semiconductor chip after the other is placed on the substrate locations provided with adhesive, the
method comprising    dividing the substrates into at least two sub-regions, and mounting the
semiconductor chips on each such substrate according to the following steps: A) transporting the
substrate to the dispensing station (1), B) dispensing an adhesive portion to each of the substrate
locations of the first sub-region of the substrate, C) transporting the substrate to the bonding station
(3), D) placing semiconductor chips on the substrate locations of the first sub-region of the substrate, 
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a dispensing station (1) configured to dispense adhesive

portions to the substrate locations of a substrate,

a bonding station (3) configured to place semiconductor chips on

the substrate locations provided with adhesive,

a transport device configured to transport the substrates along

a transport path which leads from an inlet to the dispensing station

(1), from the dispensing station (1) to the bonding station (3) and

from the bonding station (3) to an outlet, and

a buffer station (2) disposed between the dispensing station (1)

and the bonding station (3) and configured to

(A) temporarily receive from the transport device a substrate

which is to be transported from the dispensing station (1) to the

bonding station (3) and remove the substrate from the transport path

so that another substrate can be transported by the transport device

from the bonding station (3) to the dispensing station (1), or

(B) temporarily receive from the transport device a substrate

which is to be transported from the bonding station (3) to the

dispensing station (1) and remove the substrate from the transport

path so that another substrate can be transported by the transport

device from the dispensing station (1) to the bonding station (3).

4. Apparatus according to claim 3, wherein the buffer station (2)

is configured to temporarily receive and remove two substrates from

the transport path.

5. Apparatus according to claim 3 or 4, wherein

the transport device has guide rails (5) on which the substrates

to be transported rest,

the buffer station (2) has first and second guide rails (8, 9)

disposed in two superposed planes,

the buffer station (2) is configured to be raised to a raised

position in which the first guide rails (8) are flush with the guide

rails (5) of the transport device and to be lowered to a lowered

E) transporting the substrate back to the dispensing station (1), F) dispensing an adhesive portion to
each of the substrate locations of the second sub-region of the substrate, G) transporting the substrate
to the bonding station (3), and H) placing semiconductor chips on the substrate locations of the second
sub-region of the substrate and transporting the substrate to an outlet if the number of the sub-regions
is two or repeating     steps E to H for each further sub-region of the substrate, wherein the substrate in
step E crosses in a buffer station (2) disposed between the dispensing station (1) and the bonding
station (3) one or two successive substrates which are transported from the dispensing station (1) to
the bonding station (2), so that one substrate after the other is provided with adhesive portions at the
dispensing station (1) and at the same time another substrate is fitted with semiconductor chips at the
bonding station (2). 2.Method according to claim 1, wherein the at least two sub- regions of each
substrate contain substantially the same number of substrate locations. 3.Apparatus for mounting
semiconductor chips, the apparatus comprising:  - 13 -        a dispensing station (1) configured to
dispense adhesive portions to the substrate locations of a substrate,        a bonding station (3)
configured to place semiconductor chips on the substrate locations provided with adhesive, 
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position in which the second guide rails (9) are flush with the guide

rails (5) of the transport device.

a transport device configured to transport the substrates along a transport path which leads from an
inlet to the dispensing station (1), from the dispensing station (1) to the bonding station (3) and from
the bonding station (3) to an outlet, and        a buffer station (2) disposed between the dispensing
station (1) and the bonding station (3) and configured to         (A) temporarily receive from the transport
device a substrate which is to be transported from the dispensing station (1) to the bonding station (3)
and remove the substrate from the transport path so that another substrate can be transported by the
transport device from the bonding station (3) to the dispensing station (1), or         (B) temporarily
receive from the transport device a substrate which is to be transported from the bonding station (3) to
the dispensing station (1) and remove the substrate from the transport path so that another substrate
can be transported by the transport device from the dispensing station (1) to the bonding station (3).
4. Apparatus according to claim 3, wherein the buffer station (2) is configured to temporarily receive
and remove two substrates from the transport path.  5. Apparatus according to claim 3 or 4, wherein
the transport device has guide rails (5) on which the substrates to be transported rest,        the buffer
station (2) has first and second guide rails (8, 9) disposed in two superposed planes,        the buffer
station (2) is configured to be raised to a raised position in which the first guide rails (8) are flush with
the guide rails (5) of the transport device and to be lowered to a lowered  - 14 - position in which the
second guide rails (9) are flush with the guide rails (5) of the transport device. 


