1 Method and apparatus for the placenent of electronic conpo- nents, in
particul ar sem conductor chips, on a substrate The invention relates to a
nmet hod for the placenent of elec- tronic conmponents, in particular

sem conductor chips, in ac- cordance with the preanble of claim1l. By means
of a method of this type, for exanple during the production of

sem conduct or conponents, in autonmatic %hlp nmounti ng nmachi nes (die
bonders), the unpackaged chip is picked fromthe al ready subdivi ded
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"Easyline"). In the case of flip-chip applications, the chip is deposited

onto the sub- strate-by its structure side after turning, that is to say
For positioning the chips on the substrate there are a multi-

plicity of different processes such as e.g. adhesive bonding,
soldering or lamination. The type of connecting process also
determines whether the chip does have to be turned (flip-chip
applications) or does not have to be turned (non-flip applica-
tions) prior to positioning. Turning of the chip is understood
hereinafter expressly not to mean a relative movement with re-
spect to a spatial axis or spatial plane, but rather turning
with regard to the original bearing side. In the case of
non-flip applications, the chip is not turned, and after the
pick-up it is transported from the wafer film to the substrate
directly in one step, the pick-up tool also simultaneously be-
ing used as a bonding tool. The bearing side by which the chip
was adhesively bonded on the wafer film is then also the side
by which the chip is adhesively bonded onto the substrate. A
known apparatus of this type has been mentioned for example in
EP 1 049 140 Bl or disclosed by the applicant's company maga-
zine "Newsline 1/2002" (machine type "Easyline"). In the case
of flip-chip applications, the chip is deposited onto the sub-
strate by its structure side after turning, that is to say
that the bearing side by which the chip was adhesively bonded
on the wafer film is, after positioning, then the side remote
from the substrate. Ever greater requirements are made of mod-

ern diebonder systems with regard to production <costs,



that the bearing side by which the chip was adhesively bonded on the wafer
filmis, after positioning, then the side renote fromthe substrate. Ever
greater requirenments are nade of nod- ern di ebonder systens with regard to
production costs, 2 throughput, accuracy and process flexibility. The
machi nes shoul d neverthel ess not exceed existing apparatuses with re- gard
to structural height, machine |ayout pl&n, weight, etc. This leads to an
ever greater conplexity of the machines with regard to nechanics, novenent
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driven under the substrate table, which is evidently advanta-

geous particularly in the case of large wafers Dbecause this

means that the total basic area of the machine can be kept

small. However, in this case the chip is evidently turned by

the transfer operation, so that it is deposited onto the sub-

strate by its structure side rather than by its bearing side

(flip-chip applications).

Therefore, it 1is an object of the invention to provide a
method of the type mentioned in the introduction in which com-
ponents can also be deposited onto the substrate again by the
same bearing side (non-flip application), with the possibility
of obtaining a highest possible throughput with an improved
depositing accuracy. Moreover, the intention is to afford the
possibility of picking at room temperature, but of also being
able to effect hot positioning under certain circumstances.
Moreover, the intention is for it to be possible to use the
same apparatus to conduct both flip-chip and non-flip applica-
tions, in order to considerably broaden the range of use with
low extra costs. Finally, the apparatus is intended to be con-
structed as compactly as possible and to have a smallest pos-
sible machine layout plan. This object is achieved from a
method standpoint by means of a method having the features in
claim 1. From an apparatus standpoint, the object is achieved

by means of an apparatus having the features in claim 6.



sanme apparatus to conduct both flip-chip and non-flip applica- tions, in
order to considerably broaden the range of use with |ow extra costs.
Finally, the apparatus is intended to be con- structed as conpactly as
possi ble and to have a smal | est pos- sible machine | ayout plan. This object
is achieved froma nethod standpoint by neans of a nethod having the
features in claim1l. From an apparatus3standpoint, the object is achieved
by neans of an apparatus having the features in claim6. 3 The use of the
turning apparatus in thetgroyision | ane nakes it possible, in a sinple
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de- term}ggg?xﬁé/teqe%ns of a second nonitoring device, and/or if the actual
position e substrate is determned by neans of a third nonitoring
devi ce, devi ations between the actual values determ ned and a predeterm ned
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only the Beewb$igogthanen rgfior to the transport to the substrate is de-

termined by means of a second monitoring device, and/or if the
actual position of the substrate is determined by means of a
third monitoring device, deviations between the actual values
determined and a predetermined desired position of the compo-
nent being corrected preferably during transport. In this
case, the monitoring devices may be image recognition devices,
that is to say CCD cameras for example. With a total of only
three cameras of this type it is possible here to achieve a
very high precision or the possibility of optimal correction.
Depending on the application, however, it would also be con-
ceivable to measure for example only the actual position of
the component in the provision plane or at the turning appara-
tus.

The actual position is advantageously determined whenever the
primary tool or the secondary tool clears the image field of
the actual position to be determined. Transport movement and
image recognition thus run in parallel alongside one another

without impeding one another.

A particularly high component throughput 1is achieved if two
primary tools are actuated in such a way that a first primary
tool picks up a component at the supply station, while a sec-
ond primary tool delivers a component to the turning appara-



t he conponent in the provision plane or at the turning appara- tus. The
actual position is advantageously determ ned whenever the primary tool or
the secondary tool clears the image field of the actual position to be
determ ned. Transport novenent and inage recognition thus run in parallel
al ongsi de one another w thout inpeding one another. A particularly high
conponent throughput is achieved if twod4 primary tools are actuated in such
a way that a first primary tool picks up a conponent at the supply station,
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after having been turned or without having been turned by

the

means of one and the same apparatus whilst maintaining all the
advantages.

If the image recognition device for identifying the actual po-
sition of the substrate is mounted on a displaceable slide,
the image recognition device can be driven into an observation
position independently of the respective position of the sec-
ondary tool. This simplifies the construction of the substrate
feeding. This 1is because in the case of substrates with a ma-
trix like arrangement of depositing positions, the substrates
only have to be displaced in one direction (X), while the
other direction (Y) can be attained by the image recognition
device that can be moved in this spatial direction and the
secondary tool that can likewise be moved in this spatial di-
rection. In addition, this evidently increases the flexibility
of the sequences and thus improves the throughput since the
measurement can be effected in a manner decoupled from the po-
sition of the secondary tool and processes can thus be paral-
lelized.

Further advantages can be achieved if the first and second im-
age recognition devices are arranged in such a way that the
image fields assigned to them are captured from within the ro-

tational circle of the primary tool. In this way, an image



trix like arrangenent of depositing positions, the substrates only have to
be displaced in one direction (X), while the other direction (Y) can be
attained by the imge recognition device that can be noved in this spatial
direction and the secondary tool that can |likew se be noved in this spatial
di- rection. In addition, this evidently increases the flexibility of the
sequences and thus inproves the throughput since the neasurenent can be
effected in a manner decoupled fromthe po- sition of the secondary tool and
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secondary_t ool is,advantagepusl ed on a Ilnea aceabl e slide.
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sion plane and to be transferred to the secondary tool, re-

spectively.

The secondary tool 1s advantageously arranged on a linearly
displaceable slide. Curved movements or likewise a rotational

movement would also be conceivable, however.

A particularly space-saving and kinematically advantageous ar-
rangement results if the primary tool rotates on a rotational
plane which runs approximately parallel to the displacement
direction of the secondary tool. This is because with this ar-
rangement the housings for drive and camera installations ex-
tend within the rotational circle transversely with respect to
the displacement direction of the secondary tool, which has an
advantageous effect on the machine layout plan.

Further advantages can be achieved if the placement station is
embodied as a transport station for the preferably linear pas-
sage of a plurality of substrates. In this case, clamping de-
vices, conveyor belts or the like that are known per se may be
used as transport means.

A discontinuous feeding of components at the supply station
can be achieved in a particularly advantageous manner by vir-

tue of the fact that the turning apparatus is embodied as a



pl ane which runs approximately parallel to the displacenent direction of
the secondary tool. This is because with this ar- rangenent the housings for
drive and canera installations ex- tend within the rotational circle
transversely with respect to the displacenent direction of the secondary
tool, which has an advantageous effect on the machi ne [ ayout plan. Further
advant ages can be achieved if the placefient station is enbodied as a
transport station for the preferably | i near pas- sage of a plurality of
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pl ane over the wa{er cas- settde The fer cassette can thus evi dentl be
arranged aSupply station and the wafer cassette are at least part

arranged on the same plane, and in that the wafer cassette can
be moved into a rest position in which the supply station, for
processing a loaded wafer frame, can be displaced at least
partly in the horizontal working plane over the wafer cas-
sette. The wafer cassette can thus evidently be arranged in a
highly space-saving manner without its function being impaired

during the loading of the working station.

Finally, further advantages may additionally be achieved if
one or a plurality of intermediate placement stations at which
a component can be placed temporarily prior to the transfer to
the turning apparatus or prior to the transfer to the secon-
dary tool are arranged in the region of the rotational circle
of the primary tool. It is evidently thus possible for indi-
vidual components to be temporarily removed from the working
process and stored intermediately in order to be processed
further again at a later point in time. Specifically, with re-
gard to present-day quality requirements in manufacturing, it
is necessary in some instances for example to differentiate
chips in terms of quality. In order to obtain a highest possi-
ble yield, it may be necessary for only high-quality chips to
be deposited onto high-quality substrate positions, with
poorer-quality chips being able to be used on poorer-quality
substrate positions. The intermediate placement station also



hi ghl y space-saving manner without its function being inpaired during the
| oading of the working station. Finally, further advantages nmay additionally
be achieved if one or a plurality of internediate placenent stations at
whi ch a conponent can be placed tenporarily prior to the transfer to the
turning apparatus or prior to the transfer to the secon- dary tool are
arranged in the region of the rotational’” circle of the primary tool. It is
evidently thus possible for indi- vidual conponents to be tenporarily
renoved fégn%#he working . process and s%ggedligteégediaéely in order to be
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gard to présehirdaysigqudlei manpegui renents in manufacturing, it is necessary
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qualitative control” of the placereht process in a par- ticularly sinple
manner. Further individual features and advantages of the invention energe
fromthe £obl e NY HLR{G i PtE ORpOf £y exernm @l iepbed -2 Memq anchdd ot he
drawi ngs, in which:_figure 1 shows a sinplified illustration of supdi vi ded
wa- fer with a sem®ndutto? chi p ITHGSEFAREERTT n PRI ar FHEAGh, ¥ gure 2
shows a hi ghly scherrdtarged Ifastiiahi on of an appara- tus according to the
invention as seen fromthe side, figure 2a shows a highly sinplified side
illustration of an apparatus with a wafer cassette in the bottommost feed
posi tion, figure 2 shows a highly schematic illustration of an appara-

tus according to the invention as seen from the

side,

figure 2a shows a highly simplified side illustration of an
apparatus with a wafer cassette in the bottommost

feed position,

figure 2b shows the apparatus in accordance with figure 2a
with the wafer cassette in the topmost feed posi-

tion,

figure 2c shows the apparatus in accordance with figure 2a

with the wafer cassette in the rest position,

figure 2d shows the side illustration of an alternative appa-
ratus with an additional intermediate placement sta-

tion in the region of the primary tool,

figure 3 shows a perspective illustration of a first and sec-
ond primary tool, a turning apparatus and a secon-

dary tool,

figure 4 shows a cross section through a first and second

primary tool and a secondary tool,



figure 2b shows the apparatus in accordance with figure 2a wth the wafer
cassette in the topnost feed posi- tion, figure 2c shows the apparatus in
accordance with figure 2a wth the wafer cassette in the rest position,

figure 2d shows the side illustration of an alternative appa- ratus with an
additional internedi ate placenent sta- tion in the region of the primary
tool, figure 3 shows a perspective illu$tration of a first and sec- ond

primary tool, a turni ng apparatus and a secon- dary tool, figure 4 shows a
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figure matic 1l ustratron a first sec ond primary
tooI and a turni ng AhaPatBaras teeén ang om tHersinge, app@{ﬁ*@—l%aa%o%era Cross
section through a fidgsst taRdsseepnd primary tool with the associated
separate inmage rec- ognition devices, for a view toward the bottomand a
view toward the top, figure 6b shows a cross section through a first and
second pfigery teolshsiwsh ancassecisatoed cvominmugmge fécef- amad | secaeVi ce

for By Loward tha ol auaAnd iy (heWskauat d:LCLORral OliaR TAdo T

show di fferent seq ces “of g rocedure wt turnin
conponent, figures BH G Be d§|’fé\‘ﬁeévf erefit Véeyubatasd othe %‘?W%gﬂrﬁ? Geedur e
W t hout turning of ¢ihg conpedachhe apd, figure 9 shows an overal |l perspective

illustration of an ap- paratus.
figure 6b shows a cross section through a first and second
primary tool with an associated common image recog-
nition device for a view toward the bottom and a

view toward the top,

figures 7a
to 7e show different sequences of a working procedure with

turning of the component,

figures 8a
to 8e show different sequences of a working procedure

without turning of the component, and

figure 9 shows an overall perspective illustration of an ap-

paratus.

Figure 1 illustrates an arrangement known per se in a highly
simplified manner, 1in which arrangement an already subdivided
semiconductor wafer 18 1is adhesively bonded onto a wafer film
19, which, for its part, is clamped in a wafer frame 20. The
semiconductor chips 1 have already been singulated by means of
the sawing 1lines, which 1is indicated by the intercepting
lines. Each chip 1 has a bearing side 4, by which it adheres
on the wafer film 19 prior to detachment. A semiconductor
structure is applied on the opposite side to the bearing side
4, for which reason it is referred to hereinafter as the
structure side 17. The singulation of the chips by sawing and
the detachment procedure from the wafer film with the aid of



Figure 1 illustrates an arrangenent known per se in a highly sinplified
manner, in which arrangenent an al ready subdivided sem conductor wafer 18

i s adhesively bonded onto a wafer film 19, which, for its part, is clanped
in a wafer frane 20. The sem conductor chips 1 have already been singul ated
by means of the sawing lines, which is indicated by the intercepting

| i nes. Each chip 1 has a bearing side 42 by which it adheres on the wafer
film19 prior to detachnent. A sem conductor structure is applied on the
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provision plane 7 located higher.

A turning apparatus 9 is arranged in the region of said provi-
sion plane 7, and is able to accept a semiconductor chip from
a primary tool, turn it through 180° and transfer it to a sec-
ondary tool 8. The secondary tool 8 is arranged on a slide 15,
which can be displaced along a guide rail 21.

A placement station 3 is arranged in a region below the guide
rail 21 and in a manner laterally offset with respect to the
supply station 5, said placement station being embodied in the
present case as feed systems for the passage of individual

substrates 2 or a continuous substrate.

Various cameras are arranged on the apparatus for monitoring
and correction of various actual positions. A first camera 10
determines the actual position of a chip 1 at the supply sta-
tion 5 prior to lift-off. A second camera 11 identifies the
actual position of a semiconductor chip at the turning appara-
tus 9 after transfer from a primary tool 6a or 6b. Finally, a
third camera 12 can identify the actual position of the sub-
strate 2 on the placement station 3. Said third camera 1 is

arranged on a slide 16, which can be displaced along a guide



rail 21 and in a manner laterally offset wwth respect to the supply station
5, said placenent station being enbodied in the present case as feed
systens for the passage of individual substrates 2 or a continuous
substrate. Various caneras are arranged on the apparatus for nonitoring and
correction of various actual positions. A first canera 10 determ nes the
actual position of a chip 1 at the suppl¢ sta- tion 5 prior to lift-off. A
second canmera 11 identifies the actual position of a seniconductor chip at

the turnip r ft n f fro ol
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strate 2 %mﬁtm%ibﬂatéﬁQWKe§tétE@ﬁ 8. Sald third camera 1 is arranged on a

slide 16, which can be displaced along a guide 10 rail 22. Further details

concerni ng, t hese conponents wll als fromfigures 3 and 4. Since
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The wafer cas- sette can be noved vertically and a renpval nechani sm (not
Figures 2a to 2c reveal further details concerning the dis-
placeability of the supply station 5, to be precise also in
combination with the wafer cassette 27. The wafer cassette 27
has various insertion compartments in a manner known per se,
each compartment containing a prepared wafer frame with a sub-
divided wafer (in accordance with figure 1). The wafer cas-
sette can be moved vertically and a removal mechanism (not
specifically illustrated here) can remove a wafer frame from
each tier and transfer it to the supply station 5. In accor-
dance with figure 2a, the wafer cassette 27 is in the bottom-
most unloading position, in which a wafer frame can be removed

from the topmost tier.

Subsequently, each time a wafer frame has been emptied by
picking, said wafer frame is pushed back intc the correspond-
ing empty tier and a new wafer frame is removed from the next
tier until the last tier is reached. In this case, the wafer
cassette 27 is situated in the topmost removal position, which
is illustrated in figure 2b. As 1is apparent particularly
clearly from this figure, the left-hand end face of the wafer
cassette in the illustration runs approximately tangentially
with respect to the turning circle of the two primary tools 6a
and 6b. It would be conceivable, under certain circumstances,

to shift the wafer cassette even closer to the axis 13 or ro-



specifically illustrated here) can renove a wafer frame from each tier and
transfer it to the supply station 5. In accor- dance with figure 2a, the
waf er cassette 27 is in the bottom nost unloading position, in which a

waf er frame can be renmoved fromthe topnost tier. Subsequently, each tine a
waf er franme has been enptied by pickin?, said wafer franme is pushed back
into the correspond- ing enpty tier andld new wafer frame is renoved from
the next tier until the last tier is reached. In this case, the wafer
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the regiOchérégﬁ%élﬂﬂHﬂ%g %ﬁ@%&@ 14. JI%% an additional intermediate
placement station 40 in the region of the rotational circle 14
of the two primary tools 6a, 6b. A plurality of such interme-
diate placement stations could be arranged in angularly dis-
tributed fashion in the region of the turning circle 14. The
intermediate placement station has a buffer function and
serves for intermediately storing a picked-up chip. At a later
point in time, said chip can be reintegrated into the working

process or else be completely excluded.

Figure 3 shows further details of the primary tool and the
secondary tool. The two primary tools 6a and 6b are arranged
diametrically opposite one another at the end and on the outer
side of a U-shaped rotary arm 23. The rotary arm rotates about
a horizontal axis 13 and can be driven rotationally by means
of a motor 25. The two tools 6a and 6b describe a rotational
circle 14 in this case. A camera housing 24 with objective
outputs, which will be described below, is arranged within the
rotational circle 14.

The provision plane 7 practically forms a horizontal tangent
with respect to the rotational circle 14. The turning appara-
tus 9 with the two turning arms 30a and 30b is arranged in
said provision plane. Its axis 28 of rotation 1is laterally
offset somewhat with respect to the axis 13 of rotation of the



i ntermedi ate placenent station has a buffer function and serves for
internmediately storing a picked-up chip. At a later point in tine, said
chip can be reintegrated into the working process or else be conpletely
excluded. Figure 3 shows further details of the primary tool and the
secondary tool. The two primary tools 6a and 6b are arranged dianetrically
opposite one another at the end and on the outer side of a U shaped rotary
arm 23. The rotary arntrotates about a horizontal axis 13 and can be driven
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chip frontt e rinme I'n_accor danc ure rotary arm
23 with tpaeip OﬁnﬁhﬁapylﬁééVstea ®b- is arranged in a shaft 31. The primary
tool s conprise a suction needle 32, for exanple, which can

In accordance with figure 4, the rotary arm 23 with the two
primary tools 6a, 6b is arranged in a shaft 31. The primary
tools comprise a suction needle 32, for example, which can
suck up a semiconductor chip 1. For taking the latter from the
wafer film, a small lifting movement must evidently be able to
be implemented. This lifting movement is effected here by vir-
tue of the suction needle 32 being arranged at the end of a
pivotable double lever arm 33. The other end is connected to a
pneumatic piston 34, upon the actuation of which the suction
needle 32 is also displaced. Instead of the pneumatic piston,
an electromagnetic drive apparatus could also be used, by way
of example. It goes without saying that the realization of the
lifting movement could also be achieved by other means.

It is also evident from figure 4 that the turning apparatus 9

has its own drive motor 35.

Figures 5 and 6a schematically show the arrangement of the two
cameras 10 and 11 with the associated illumination unit within
the rotational circle 14 for the two primary tools 6a, 6b. The
two cameras 10 and 11 are arranged one above another in sepa-
rate camera housings 24, 24', to be precise on a vertical
plane running in a manner offset by 90° with respect to the
vertical plane of the rotational circle 14. The image regions

37, 37' of the actual positions to be captured are viewed via



suck up a sem conductor chip 1. For taking the latter fromthe wafer film
a small lifting novenent nust evidently be able to be inplenented. This
lifting nmovenent is effected here by vir- tue of the suction needle 32 being
arranged at the end of a pivotable double |ever arm 33. The other end is
connected to a pneumatic piston 34, upon the actuation of which the suction
needl e 32 is also displaced. Instead of 1he pneumatic piston, an

el ectromagnetic drive apparatus could al so be used, by way of exanple. It
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The image splitting that is required in the case of this solu-

tion is effected by means of a mirror 38, by way of example.

The placement procedure for a semiconductor chip is described
below with reference to figures 7a to 7e, in the course of
which the chip is placed onto the substrate by the same place-
ment side by which it previously adhered on the wafer film
(non-flip application). In accordance with figure 7a, the ro-
tary arm 23 is in a vertical position in which the primary
tool 6a acquires a semiconductor chip from the supply station
5 and the primary tool 6b transfers a semiconductor chip al-
ready picked up previously to the turning apparatus 9.

In accordance with figure 7b, the rotary arm 23 rotates in ar-
row direction a and the slide with the secondary tool 8 moves
in arrow direction b. In this case, the secondary tool has ac-
cepted a semiconductor chip from the turning apparatus, while
the semiconductor chip previously delivered to the turning ap-
paratus still remains in the same position. The primary tool
6b now moves downward without load, while the primary tool 6a
moves upward with a picked-up semiconductor chip. In the posi-
tion illustrated, the imager regiocns for the actual position

to be captured are no longer concealed by the two primary



24. In this case, the camera housing extends in the longitudi- nal direction
of the axis 13 of rotation of the rotary arm 23. The inage splitting that
is required in the case of this solu- tion is effected by neans of a mrror
38, by way of exanple. The placenent procedure for a sem conductor chip is
described belowwith reference to figures 7a to 7e, in the course of which
the chip is placed onto the substrate by4the sane place- nent side by which
it previously adhered on the wafer film (non-flip application). In
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In accordance with figure 7d, the secondary tool 8 is already
being moved back again in arrow direction d. The turning appa-
ratus 9 has not yet completely finished the turning operation
and the rotary arm 23 has likewise not yet reached its verti-
cal pick-up or delivery position again. Incidentally, the di-
rections of rotation of the rotary arm and of the turning ap-
paratuses always run in opposite senses, but always in the
same direction, so that the two rotary bodies always intermesh
without colliding with one another. Consequently, two chips
are always transported by means of a rotational movement of

360° in each case.

In the position in accordance with figure 7e, the turning ap-
paratus 9 has attained a complete rotation through 180°. So
has the rotary arm 23, which is now once again in a vertical
position. The primary tool 6a is now ready to transfer its
previously picked-up chip to the turning apparatus 9, while
the primary tool 6b is ready to pick up a new chip from the
supply station 5. The secondary tool 8 is likewise ready to
accept the now turned chip from the turning apparatus.

If it is desired to place the chip onto the substrate by its

structure side (flip-chip application), the apparatus can be



its its sem conductor chip onto the substrate at the placenent station. At
the sane tine, the turning apparatus 9 has also begun to rotate in arrow
direction ¢ in order to turn the pre- viously received chip 1 through 180.
In accordance with figure 7d, the secondary tool 8 is already being noved
back again in arrow direction d. The turning appa- ratus 9 has not yet
conpl etely finished the turning operatié@ and the rotary arm 23 has

| i kewi se not yet reached its verti- cal pick-up or delivery position again.
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no longer acquires the semiconductor chip on the structure
side, as was the case after the turning of the chip in the op-
erating mode described previously, but rather on the bearing

side on which the chip previously adhered from the wafer film.

In accordance with figure 8b, the rotary arm 23 begins to ro-
tate in arrow direction a, while the secondary tool 8 is still
stationary. In this position, the three cameras can once again
capture the respective actual position. In detail, this means
that the camera 11, which captures the position of the chip on
the turning apparatus in the non-flip application (figure 5),
is now used for capturing the position on the secondary tool
8. This is evidently a further advantage of the bifunctional
apparatus.

In accordance with figure 8c, the secondary tool 8 has started
to move in the direction of the placement station 3. The empty
primary tool 6b and the loaded primary tool 6a have covered a
path of 90°.

In accordance with figure 8d, the secondary tool has already
deposited its chip onto the substrate and is on the way back
again to the pick-up position. The rotary arm 23 has not yet

completely finished its 180° rotation.



The sequences illustrated in figures 8a to Be largely corre- spond to those
as also illustrated in figures 7a to 7e. In ac- cordance with figure Ba, a
sem conductor chip is picked up fromthe supply station 5 by the prinmary
tool 6a, while the primary tool 6b transfers a sem conductor chip directly
to the secondary tool 8. It is evident that the secondary tool 8 now no

| onger acquires the seniconductor chip &b the structure side, as was the
case after the turning of the chip in the op- erating node described
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t he bi functl onal apparatus. |In accordance wt igure 8c, the secondary
tool 8 haBhetRracsdento PAeFEAPAS t FeW RIBS @ﬁ!adf”l tfﬁémpFla%eWtstatl on 3. The
enpty primary tool 6b and the | oaded pr| mary tool 6a have cover ed a path

of 90. InFaccordgncgw W th f']%ﬂre Bd,V ﬁ secondar .t ool, Lgas alrea

deposi t ed* t1'$" Thr' p SOM'S 14 SUbstr ar'&*4 4 per&ﬁef: &Gy é‘@l?ragégf’notfo t he
pi ck-up posetappardihe ragaryiedmw23 hhadienotaopetne dcorpleet?él wnd rihshedi-i ts 180
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Secondary t ool are situated exactl g he sane verti cal
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6b is rea?%etghfgfﬁﬁlgﬁparatus 9, the rotary arm 23 and the guide rail
21 for the slide with the secondary tool can likewise be seen.



a new chip fromthe supply station or fromthe wafer table. The placenent
procedure now begins again fromthe start. Figure 9 shows again an overal
perspective illustration of the apparatus described with the nachine frane
26 and the wa- fer cassette 27 lowered into the rest position here. The

pl acenent station 3 is enbodied here as a feed system 39, on which
substrates can be fed cyclically in arrd% direction x. The turning
apparatus 9, the rotary arm 23 and the guide rail 21 for the slide with the
secondar ypl 0ok + C@L{d&ew se be seen. 17 Patent Cains 1. A nethod for the
pl acenent of electronic conmponents (1), in particular sem conductor chips,
on a substrate (2) at a placenent station (3), in which case the conponent
bearing by a beasthgdstde ¢4 @uaaersempl yfskaktoof D) tompdwdkers upl) by

means of a prlnar t.00l (6 anspqr ted t Qvi sion ane (7)
| yi ng above t he d%%ﬁﬁ?%ﬁl r%e gqcoﬁd s?at Che%nggé ¥5§#oté?ional

movenment of thelacémenty staddlon aaai t he @@r@omﬂe itheacoapadnbybeasisubndary

tool (B) in t@ﬁ PN s sRliang ) té€n§p§ﬁﬁ§¥b(§€§£1599 Tb§gr§§@ke&2hpand
deposited there, characterized jn that the conpo- ne is taken fromthe

primary tool ('8Y ﬁaFﬁeOSrdhlpr%ﬂ%ﬁY[ﬂ%ﬂka(95 B?dné§n§1@W%§°FGFﬁlﬁ@ a
apparatus (9) phasvisiort upetk and) tngmﬁ@eabedetQhéh@l&&@omfawnd oobpB) in
such a way that_jit i e ed.ont t g t he sane
bearing side ( étﬁﬁAi%g 88%%%dgg d ?8£%§ﬁ§ggf *é&%% grg% ¥%%dﬁ4n t hat
the actual poste¢bn ardtheecovporeAttonst r@@cg@ppriybsztaauéﬁcomaw teol he

pi ck-up is detegm ned Hy JrANSieh glghésttrmaﬁédﬁ@v@%wtﬁe clB3crand/ or in
t hat the actual 05|% §%®g0f t he conp rovi sj on Iane r|or to
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the transport (¢ IR §Q§§ﬁﬂ rﬁ8865§2 an? bfah %%c%
nmoni tori ng devheet ( 11) , i@nddlosn i frdrhathet periaatyakool (6) in the provi-

sion plane (7) by means of a turning apparatus (9) and is
turned and transferred to the secondary tool (8) in such a
way that it is deposited onto the substrate once again by
the same bearing side (4).

2. The method as claimed in claim 1, characterized in that
the actual position of the component on the supply station
prior to the pick-up is determined by means of a first
monitoring device (10), and/or in that the actual position
of the component in the provision plane prior to the
transport to the substrate is determined by means of a
second monitoring device (11), and/or in that the actual
position of the substrate is determined by means of a
third monitoring device (12), deviations between the ac-
tual values determined and a predetermined desired posi-

tion of the component being corrected.

3. The method as claimed in claim 2, characterized in that
the actual position is determined by means of a respective
image recognition device whenever the primary tool or the
secondary tool clears the image field of the actual posi-
tion to be determined.

4, The method as claimed in one of claims 1 to 3, character-
ized in that at least two primary tools (6a, 6b) are actu-
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An apparatus for the placement of electronic components
(1) in particular semiconductor chips, on a substrate (2)
at a placement station (3), in which case the component
bearing at a supply station (5) by a bearing side (4) can
be picked up by means of a primary tool (6a, 6b), which is
mounted such that it can be rotated about an axis (13) and
by means of which the component can be transported to a
provision plane (7) lying above the plane of the supply
station, and the component can be accepted from the provi-
sion plane by a displaceable secondary tool (8), can be
transported over the substrate (2) and can be deposited
there, characterized in that a turning apparatus (9) is
arranged in the region of the provision plane (7), by
means of which turning apparatus the component can be
taken from the primary tool (6a, 6b) at the bearing side
(4) and can be turned and can be transferred to the secon-
dary tool (8) in such a way that it can be deposited onto
the substrate once again by the same bearing side (4).

The apparatus as claimed in claim 6, characterized in that
a first monitoring device (10) is provided for determining
the actual position of the component on the supply station
prior to the pick-up, and/or in that a second monitoring
device (11) is provided for determining the actual posi-

tion of the component in the provision plane (7) prior to
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transported over the substrate (2) and can be deposited there,
characterized in that a turning apparatus (9) is arranged in the region of
the provision plane (7), by means of which turning apparatus the conponent
can be taken fromthe primary tool (6a, 6b) at the bearing side (4) and
can be turned and can be transferred to_the secon- dary tool (8) in such a
way that it can be deposited onto the ddbstrate once again by the sane
bearing side (4). 7. The apparatus as clained in claim®6, characterized in

that a first gmni t@éﬂxé@oﬂ@vtée t(nbo)sdb%t&ra@éi dechd/@r det etAhdi Rg tHiey act ual
position of the c

npanent, on t st a pri,or
and/or in thalm%Pé% ¢ond ﬁﬁﬁﬂFSrlﬁgypg%y rovﬁ%ﬁ fo§ S?BVFHéHl?%Pt%%f%$n1nlng
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device (12) is provi e for determning the ac- tual position
substrate, it BEIRFGFIESies deedredrrosEctord&fi é@?oﬁ@mB@Pﬂéén t he act ual
val ues determ ned and a predeternlned desired position of the conponent. 8.

The appargtus as c aimed in_cla charact.erized.in_t t he, mo |tor|ng
devices are i&@b 3§§§ it 6 8%9%%%d ﬁ%l?ﬁlm ﬂé Sggl?lgﬁéﬁze% % & way
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tool or of the secondar too 9. The apparatus as clainmed in claim7 or 8,
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i mge recognltlon evices arée -ar ranﬁe i'm such a way that the inmage fields
assigned to themare captured fromwithin the rotational circle of the

9. The apparatus as claimed in claim 7 or 8, characterized in
that the third image recognition device is mounted on a

slide that can be displaced at least in one spatial axis.

10. The apparatus as claimed in claim 8 or 9, characterized in
that the first and second image recognition devices are
arranged in such a way that the image fields assigned to
them are captured from within the rotational circle of the
primary tool.

11. The apparatus as claimed in one of claims 6 to 10, charac-
terized in that two primary tools (6a, 6b) are coupled to
one another in such a way that a component can be picked
up by means of a first primary tool (6a), and a component
can be delivered to the turning apparatus by means of a
second primary tool (6b).

12. The apparatus as claimed in claim 11, characterized in
that the first and second primary tools (6a, 6b) are ar-
ranged diametrically opposite one another relative to the

axis of rotation preferably on a U-shaped rotary arm.

13. The apparatus as claimed in one of claims 6 to 12, charac-
terized in that the turning apparatus (9) can be displaced

from an operating position into a rest position, in which



primary tool. 11. The apparatus as clained in one of clains 6 to 10, charac-
terized in that two primary tools (6a, 6b) are coupled to one another in
such a way that a component can be picked up by neans of a first primary
tool (6a) , and a conponent can be delivered to the turning apparatus by
means of a second primary tool (6b). 12. The apparatus as clainmed in claim
11, characterized in that the first and%second primary tools (6a, 6b) are
ar- ranged dianetrically opposite one another relative to the axis of

rotati onf prlef eéaaéﬁéy o0 ’ghé}ﬁé@@eﬁoéi)&%mdaﬂ’k@ %&npoﬂ@h PP AtS esartd-al m(ag)
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the bearing sPF{Y) Sife (fhe apparatus as claimed in claim 13,
characterized in that the turning apparatus (9) is a rotatable double arm
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respectively.

15. The apparatus as claimed in one of claims 6 to 14, charac-
terized in that the secondary tool (8) is arranged on a

linearly displaceable slide (15).

16. The apparatus as claimed in one of claims 6 to 15, charac-
terized in that the primary tool rotates on a rotational
plane which runs approximately parallel to the displace-
ment direction of the secondary tool.

17. The apparatus as claimed in one of claims 6 to 16, charac-
terized in that the placement station is embodied as a
feed station for the preferably linear passage of a plu-
rality of substrates.

18. The apparatus as claimed in one of claims 6 to 17, charac-
terized in that the turning apparatus 1is embodied as a
buffer station for temporarily receiving a plurality of
components.

19. The apparatus as claimed in one of claims 6 to 18, charac-
terized in that a wafer cassette (27) is arranged along-
side the supply station (5) and can be moved, for the pur-
pose of loading wafer frames onto the supply station, into
different loading positions in which the supply station
and the wafer cassette are at least partly arranged on the



17. The apparatus as clainmed in one of clains 6 to 16, charac- terized in
that the placenent station is enbodied as a feed station for the preferably
| i near passage of a plu- rality of substrates. 18. The apparatus as clai ned
in one of clains 6 to 17, charac- terized in that the turning apparatus is
enbodi ed as a buffer station for tenpoEPrin receiving a plurality of
conponents. 19. The apparatus as clained in one of clains 6 to 18, charac-
terized in that a wafer cassette (27) is arranged al ong- side the supply
station (5) asdmeamplbeepowed, ifrortidte e -wpbse ofsseak ngamaber mbrvages ont o
the supply statign o iptoe dlienent J0adh0g, Paskli s,y hkehod he saypply
station and the wafer cassette are at [east partly arrangéd on the 21 same
pl ane, and i nPrRaeseheIwaf Epaded sl daamBe ARV e dhiplacadke st gesistion in
whi ch the supplytstathophe fidri WracaSSIoREidgl paged yedertd amrercanshe

di spl aced at Ie%it partly in the horizontal working plane over the wafer
cas- sette. 26°“Tfe apparatus as claimed in one of clains 6 to 19, charac-
terized in that one or a plurality of internediate place- nent stations (40)
at whi ch 7 corpanent,¢am, be, ol acedd£ T BALabE! ¥14tnpag iU Ar Prigr_to the
transfer to the turh- 1ng apparatus or prior to the transfer to the
secondary to&@réﬂédaﬁﬂagbég PRet AE Pe@&%ﬁa%ﬁtirﬂﬁr%ﬁEﬁFWﬁﬁﬁaPﬁrﬂ%ﬁ?e‘of t he

primary tool. ment stations (40) at which a component can be placed tem-
porarily in particular prior to the transfer to the turn-
ing apparatus or prior to the transfer to the secondary
tool are arranged in the region of the rotational circle

of the primary tool.





