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of electronic conponents, in particular sem conductor chips on a substrate
5 The invention relates to a nethod for the placenent of electronic
conponents, in particular sem conductor chips, in accordance with the
preanbl e of eARODZTWO/By.0se@hs of a method of this tpyaed F1wo-ed60md &6 duri ng
the production of sem conductor conponents, in automatic 10 chip nounting
machi nes (die bonders), the unpackaged chip is picked fron1the al ready

subdi vi ded s CO er_and then Iac bonded ont c rr spondi ng
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encapsulatlogu f? ggglation etc. For positioning the chip on the substrate
I phi

there are a nmu city of different processes such as e.g. 20 adhesive
bondi ng, soldering or |amnation. The type of connecting process also

det or NS WHELNEhyLhes 6! Berdogs have, Liobtod UEgdclll kitthiprapRlf cati ons)
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"Newsl i ne 1/20082trates. The bonding process is followed by further
process steps such as e.g. curing, wire bonding,
15 melting of soldering connections, encapsulation,

singulation, etc.

For positioning the chip on the substrate there are a
multiplicity of different processes such as e.qg.
20 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 applications) prior to
positioning. Turning of the chip i1s understood
25 hereinafter expressly not to mean a relative movement
with respect 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 1is transported
30 from the wafer film to the substrate directly in one
step, the pick-up tool also simultaneously being 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
35 the substrate. A known apparatus of this type has been
mentioned for example in EP 1 049 140 or disclosed by
the applicant’s company magazine “Newsline 1/2002”
(machine type “Easyline”). In the case of flip-chip



(rmachi ne type "Easyline") In the case of flip-chip PALO27W)/ 12. 04. 06
PALO27W0O- 0600366 2 applications, the chip is deposited onto the substrate
by its structure side after turning, that is to say that the bearing side
by which the chip was adhesively bonded on the wafer filmis, after

posi ti oni ng,PAh@en7Bot he. @4 decrenote fromthe subst r atad 0 ZEwey- OfF & &F

requi renents are made of nodern die bonger systens with regard to
production costs, throughput, accuracy &nd process flexibility. The
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over the substrate and deposits them there. Pick pllane and substrate plane
run paral | el TeByi rOMeRES JrREEePBAE PEvBPSern; dtlﬁeb@ésﬂeée@ofrﬁetsemﬁoéslrme for
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delivery pl ane, Ant 2geous regar
ki nemat i cs oanflogospaeé. US 2005/0132567 has disclosed an apparatus

in which semiconductor chips are picked up by a
15 rotatable pick tool having three tool heads and are
transported from there to a higher plane and are
accepted by a further tool which carries the chips in a
linear movement over the substrate and deposits them
there. Pick plane and substrate plane run parallel, but
20 at different levels. It thereby becomes possible for
the wafer table to be able to be driven under the
substrate table, which 1s evidently advantageous
particularly in the case of large wafers because this
means that the total basic area of the machine can be
25 kept small. However, in this case the chip is evidently
always turned by the transfer operation, so that it is
deposited onto the substrate by its structure side
rather than by its bearing side (flip-chip
application) . Moreover, the rotatable pick tool
30 requires a relatively large external diameter in order
to overcome the height difference between the pick
plane and the delivery plane, which is not advantageous
either with regard to the kinematics or for space
reasons.
35
Therefore, it is an object of the invention to provide
a method of the type mentioned in the introduction in
which the height difference between the plane of the



reasons. 35 Therefore, it is an object of the invention to provide a nethod
of the type mentioned in the introduction in which the height difference
bet ween the plane of the PALO27WO 12. 04. 06 PALO27WD- 0600366 3 supply
station and a provision plane |located at a higher |evel can be overcone
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fashion and in which, noreover, conponents can also be 5 deposited onto the
substrate again by the sane bearing §iae'(non-flip application), with the
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constructed as conpactly as possible and to have a snall est possible
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standpoi_nt, the object is achieved hy 25 neans og an agparﬁgus havi ng the
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method and respectively the same apparatus to conduct
both flip-chip and non-flip applications, in order to
15 considerably broaden the range of use with low extra
costs. The intention is for the position of the chip to
be able to be captured as optimally as possible by
means of the corresponding optical image recognition
devices at different locations. Finally, the apparatus
20 is intended also to be constructed as compactly as
possible and to have a smallest possible 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

25 means of an apparatus having the features in claim 11.

If the path of the component between the plane of the
supply station and the provision plane is covered in at
least two separate, ascending curve movements, space
30 can evidently be saved relative to the layout plan. In
this case, the primary tool covers a first curve
movement with the component, transfers the component,
in a transfer position, to at least one pivoting tool,
which covers a second curve movement as far as the
35 provision plane. In this case, the curve radii are
significantly smaller than if the travel of the
component has to be covered by a single rotary tool.

Moreover, significantly smaller masses have to be



this case, the primary tool covers a first curve novenent with the
conponent, transfers the conponent, in a transfer position, to at |east one
pivoting tool, which covers a second curve novenent as far as the 35
provision plane. In this case, the curve radii are significantly smaller
than if the papoEtwOfl12hesd.cenponent has to be covermd.d®y7w0-si6WdE646 ot ary
tool. Moreover, significantly smaller sses have to be PALO27W)/ 12. 04. 06
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acquires the component at the bearing side and, after a
pivoting movement, transfers it to a final pivoting
15 tool, which acquires the component at the structure
side again and pivots it into the provision plane,
where it is transferred to the secondary tool, wherein
it is finally deposited onto the substrate by the
structure side. In this case, the intermediate pivoting
20 tool evidently performs the function of transferring
the component to the final pivoting tool in such a way
that it can be acquired at the structure side. It is
only under this condition that the component is also
finally deposited again by the structure side by means
25 of the secondary tool if repeated turning is intended

to be avoided.

By contrast, in the case of non-flip applications, it
is expedient if the primary tool transfers the
30 component directly to a final pivoting tool, which
acquires the component at the bearing side and pivots
it into the provision plane, where it is transferred to
the secondary tool, wherein it is finally deposited
onto the substrate once again by the same bearing side.
35 It is evident that the transfer of the component from
the primary tool to the final pivoting tool thus
already has the effect that it can be acquired by the



is expedient if the primary tool transfers the 30 conponent directly to a
final pivoting tool, which acquires the conponent at the bearing side and
pivots it into the provision plane, where it is transferred to the
secondary tool, wherein it is finally deposited onto the substrate once
agai n by theprsnfie7beatng4sDbe. 35 It is evident thaALIE/Wo-asI@366f the
conponent from the primary tool to the _final pivoting tool thus already
has the effect that it can be acquired 5& "the PALO27WD 12. 04. 06
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25 station an e provisSion plane to B rectly as
possi bl e. Thélibverphicotiphe sasondausy optlonally be conducted. The

performance of the pivoting movement of the primary
15 tool on separate movement sections in a manner
dependent on the selected operating mode enables an
optimum arrangement of the intermediate pivoting tool
or the final pivoting tool or a geometrically optimum
curve course. Instead of partial circle arc movements,
20 however, other curve movements, such as e.g. a cycloid
or a spiral, could also be conducted depending on the
choice of gear mechanisms used. The curvature
proceeding in opposite senses enables short paths and
enables the travel between the plane of the supply
25 station and the provision plane to be negotiated as
directly as possible. The movement of the secondary
tool from the acceptance of the component as far as
over the substrate advantageously proceeds 1linearly.
However, a curved movement would be conceivable in this

30 case, too.

A particularly advantageous machine arrangement and
movement implementation arises if the transport of the
component from the supply station as far as onto the
35 substrate essentially proceeds on an approximately
vertical transport plane. All drive elements and
auxiliary devices can therefore evidently be arranged

along said plane. This also significantly simplifies



tool fromthe acceptance of the conponent as far as over the substrate
advant ageousl y proceeds linearly. However, a curved novenent woul d be
conceivable in this 30 case, too. A particularly advantageous nachi ne
arrangenment and novenent inplenmentation arises if the transport of the
conponent froemL.Ohewguppl §4sbation as far as onto t heeAADIMBIGTEIE3 66
essentially proceeds on an approxinatql§ _vertical transport plane. A
drive elenments and auxiliary devices can therefore evidently be arranged

along said p e. .This al significantl inmplifies PALO27WD 12.04. 06
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different operating nodes nentioned in the introduction, it 1s
predetermined desired position of the component are
corrected preferably during transport. The image
15 recognition devices may be 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 conceivable to
20 measure for example only the actual position of the

component in the provision plane.

With regard to the ©possibility of the different
operating modes mentioned in the introduction, it is
25 expedient if the actual position of the component in
the provision plane is determined by the second image
recognition device from below upward toward the
component held at the secondary tool in the first
operating mode and from above downward toward the
30 component held at the final pivoting tool in the second
operating mode. This ensures that the component can
always be measured at the structure side independently

of the operating mode in the provision plane.

35 The actual position is advantageously determined by
means of a respective one of the image recognition
devices whenever the primary tool or the secondary tool

or the final pivoting tool clears the image field of



25 expedient if the actual position of the conmponent in the provision plane
is determ ned by the second i mage recognition device from bel ow upward
toward the conponent held at the secondary tool in the first operating
node and from above downward toward the 30 conponent held at the final

pi voting toobailmthe/secondosoperating node. This ermsnesyidrale ddms &onponent
can always be neasured at the structure side independently of the
operating node in the provision pl ane.” 35-The act ual position is
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final pivoting tool In this case, the first and the
second image recognition device or the optical axes

15 thereof at the exit opening may be arranged on mutually
offset vertical axes. A different arrangement would
also be possible, however, for example if the axes of
rotation of the primary tool and of the final pivoting
tool lie on a common vertical.

20
The third image recognition device for recognizing the
actual position of the substrate may be arranged at a
preferably 1linearly displaceable slide. This enables
the camera to be driven into an observation position

25 1independently of the —respective position of the
secondary tool. This simplifies the construction of the
substrate feeding. This is because in the case of
substrates with a matrix-like arrangement of depositing
positions, the substrates only have to be displaced in

30 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 direction.
In addition, this evidently increases the flexibility

35 of the sequences and thus improves the throughput since
the measurement can be effected in a manner decoupled
from the position of the secondary tool and processes
can thus be parallelized. For high-precision



preferably linearly displaceable slide. This enables the canera to be
driven into an observation position 25 i ndependently of the respective
position of the secondary tool. This sinplifies the construction of the
substrate feeding. This is because in the case of substrates with a

matri x-1i ke par.@dgeoent . ©f . depositing positions, thasuUbsto-aEs0dddy have
to be displaced in 30 one direction (x), while the other direction (y) can
be attained by the imge recognition"dévrce that can be noved in this

spatial direction and the secondary.tool that can |ikew se be noved in this
Shatial diroGepbhea b o aGReTaRCE s hik BV aener, Hin P esehe a0l i 11ty 35
of the sequeticesdahdatibus ecmpmdvasrt hietirougbpbe simeegedchelivesastiyenent can

be effected ég @hg3$£§éedgfgyggeggf%é§%¥§hgogﬁsition of the secondary tool

and processes can us be paral For “nhi gh- preci si on
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be expedisentp nipe I1d ddmge recggni }9_‘Q§yi- t e r:ggggﬂtdirectly
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supply statiopeandican L neMewh fr tde puyPese efehoad ngranveb®rt frames
onto thg{Fqulg station, into different 15 | oading positions in which the
supply at i'0n?3Nd the wafer cassette are arranged at |east partly on the
same plane, wherein the wafer cassette can be noved into a rest position
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station and can be moved, for the purpose of loading
wafer frames onto the supply station, into different

15 1loading positions in which the supply station and the
wafer cassette are arranged at least partly on the same
plane, wherein 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

20 least partly in the horizontal working plane over the
wafer cassette. The wafer cassette can thus evidently
be arranged in a highly space-saving manner without its
function being impaired during the 1loading of the
working station.

25
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 secondary tool

30 are arranged in the pivoting range of the primary tool
and/or of the final pivoting tool. It is evidently thus
possible for individual components to be temporarily
removed from the working process and stored
intermediately in order to be processed further again

35 at a later point in time. Specifically, with regard to
present-day quality requirements in manufacturing, it
is necessary 1n some 1instances for example to

differentiate chips in terms of quality. In order to



waf er cassette. The wafer cassette can thus evidently be arranged in a

hi ghl y space-saving manner without its function being inpaired during the
| oadi ng of the working station. 25 Finally, further advantages nay
additionally be achieved if one or a plurality of internediate placenent
stations at mhich7wocorpoheds can be placed tenporaAlyR wWo-06das4dhe
transfer to the secondary tool 30 are arranged in the pivoting range of the
primary tool and/or of the final inGtPng tool. It is evidently thus
possi bl e for jndividual, conponents, be 1t oraril renoved fromthe

wor ki ng pr oc®8 ahﬂd%ﬁ&@?ﬁ? n?@?ﬁééﬁ& el 1% oF&eer?% E@ PrECEsIFED f ur t her
again 35 at fotrabelypaiinh-iguatliny. Spgxd ficabéydempshtedgamntda digitesent - day
qual ity requir S .l a A it _js.n ry LR.SOME . |.NSt ances
or exarpl o Fer EryT svDalPale” Bt o ko BERERRrunl B0 G,
PALO27W)/ 12. 104106 P27V 06093665ed @bt aigprethigpelsttypossilisitratiel d, it
may be neces : ok high- ; chi- e i gh-
qual ity ?ﬁbs??%%t__él%g%i t ?gﬁs,i%e?ﬁ%%%%g?-?d%%ﬁi %EQE gfln%rgﬁ]ge%o be
used on poor@rafiubhFiyesudRRfrel Phosihe orslag@eenht TR e It acknent
station enablgsciguabiiqtive,conhsfhepf the placenent process in a

particul arly sinple manner. %hrious configurations of the invention are
evidently 10 conceivable wi thout departing fromthe subject matter of the

scope of pr owﬁid;@?. cBifs gue-altiohe0 Sepahat eiln\fér[@iorpi webi rtg%itd@i@youl d
accept nponents.froma . n primry to and .transf er emto two
separ at ) se%%ﬂﬂ%%?a?g%l@@%%g%%uﬁgﬂgggF%ﬁgvgaﬁﬁl RSt PB4 SGhd MaVetk ages of
the inventiof efier gecbpemdheptoltkaning.derlous pt icary.of t@d separate
final pivoting tools could accept components from a
common primary tool and transfer them to two separate

secondary tools.

15
Further individual features and advantages of the
invention emerge from the following description of an
exemplary embodiment and from the drawings, in which:

20 figure 1 shows a simplified illustration of a
subdivided wafer with a semiconductor
chip illustrated in enlarged fashion,

figure 2 shows a perspective overall

25 illustration of an apparatus,

figure 3 shows a greatly simplified side
illustration of the apparatus in
accordance with figure 2 with a wafer

30 cassette in a rest position,

figure 4 shows the apparatus in accordance with
figure 3 with the wafer cassette in the
bottommost feed position,

35

figure 5 shows the apparatus in accordance with
figure 3 with the wafer cassette in the
topmost feed position,



exenpl ary enbodi rent and fromthe drawings, in which: 20 figure 1 shows a
sinmplified illustration of a subdivided wafer with a sem conductor chip
illustrated in enlarged fashion, figure 2 shows a perspective overall 25
illustration of an apparatus, figure 3 shows a greatly sinplified side
illustrationpal.02heOAppabat s in accordance wth fiRAKGE 2voM a0 @ e&f er 30
cassette in a rest position, figure 4 srgms the apparatus in accordance with

figure 3 with the wafer cassette in the

bott ormost feed position, 35 figure

5 shows the apparatus in accordance with figure 3 with the wafer cassette

in the

t opnost feed position,

figure 6_shoﬁggarpgﬁspectiveshbMﬁSUIapbmﬂpettavepdlﬁugtnatﬂqnanf a
i nternedi ate pivoting tooI t {yl r\?dolp' Vol @?xtﬁe%%%dﬁ%@e plSVOS@ %
il

t ool ,

tools at the
side illustration of the firglkcohtBg

t ool ,

i mge

figure 7 shows a sche _
apparatus in ateoldaae@ @ thirtahupaveringo ¥¢qurang shows a
eeagni tion device at the prinmary

| ustration o curve course
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condary
f the

15 figure 9 shows a side illusfration of the second inmage recognition
device at the final pivoting tool, figure 10 shows a front view of the two

20 regpgiiti on devi ceghioisacL£osdanaa t\Wet hi 1 fi o esi & aBg %he

10

15

20

25

30

35

curve course of the tools at the

apparatus in accordance with figure 6,

figure 8 shows a side illustration of the first
image recognition device at the primary
tool,

figure 9 shows a side illustration of the second
image recognition device at the final

pivoting tool,

figure 10 shows a front view of the two image
recognition devices in accordance with

figures 8 and 9,

figures lla-lle show different sequences of a working
procedure without turning of the

component, and

figures 12a-12e show different sequences of a working
procedure with turning of the

component .

Figure 1 illustrates an arrangement known per se in a
highly simplified manner, in which arrangement an
already subdivided semiconductor wafer 18 is adhesively
bonded onto a wafer film 19, which, for 1its part, is
clamped in a wafer frame 20. The semiconductor chips 1
have already been singulated by means of the sawing
lines, which is indicated by the intercepting lines.

Each chip 1 has a bearing side 4, by which it adheres



figures l1lla-Ile show different sequences of a working procedure w thout
turning of the 25 conponent, and figures 12a-12e show different sequences
of a working procedure with turning of the conponent. 30 Figure 1
illustrates an arrangenent known per se in a highly sinplified manner, in
whi ch arrangeaBfR7@0/1al 0éady subdi vi ded sem conductEAL W&ETey-AB0 0366
adhesively bonded onto a wafer film 19, which, for its part, is 35 clanped
in a wafer frane 20 The senlconductor %hlps 1 have al ready been singul at ed

by means of h |s.|nd|cat the |nt rcepting |ines.
Each chip as i %earlng 5| i% i agﬁEP S8R 02 %hb4 06
PALOZ?V[}0600366uct011st@nCKneamﬂaHanplrﬂQQO@rtbe p@p@euaemaﬂﬁe ®oseni -

conductor st £HEt e apaldeed 0N dNe,0DPRSLLEsShAe ! O Lhrdisald ng, side 4,

for which reason it is referred to hereinaffer as thé structure side 17. |If
the el ectronhersigehpeneds thHenstracsameceidectlor dii phe leetirrtife side

in each Qﬁsec§h?8h¥nEoﬁk§SHQBd%1tgehh@oh@ﬁc%bge &ip t heneompongnty rdhe
si ngul ati on of _the chi by sawi n and the detachnent procedure fromthe

waf er film whPtfe %ﬁeeéFH Gﬁsﬁeédm@éyaﬁ@réﬁﬁ§Pn§GkﬂFié@Flﬁﬁﬁuﬁ%ﬁ%eQ@ al r eady
fsuf fici enlt | YtKQO\Mcbfrr&@nfelﬂlQ .pem@nsﬁﬁ?ilﬂefdlbﬁ Ufebtlﬁ’dé t chibﬁ wsag%]wﬂl

unctional units an apparatus w ir es | be t r ference
to figure 2.2 a eéd%ﬁ%%hﬂ%ﬁ?oﬁrgc?guﬁ?rg' éﬂ Eh|% sai d
suppl y statiohebeahg euﬁodmeddlesth@n®resE@ércasexﬁslamvame&néahéEefor
receivi pr L. e [ accord ce wi.th figu The supply
statlonqg%n %E %ggmgg%f Clgn%ihogpggﬁtgp % n& 5w N spgt axese 20 such
t hat each |ndrV|duaI chip can be driven into a

The essential functional wunits of an apparatus will
firstly be described with reference to figure 2. A
15 supply station 5 is arranged on a machine frame, said
supply station being embodied in the present case as a
wafer table for receiving prepared wafer frames in
accordance with figure 1. The supply station can be
displaced on a horizontal plane in two spatial axes,
20 such that each individual chip can be driven into a
detachment position. Further wafer frames can be
subsequently provided as required from a wafer cassette
27, which here has been lowered into the rest position.
The placement station 3, to which the components have
25 to be transported from the supply station, is in this
case embodied as a feed system 39, on which substrates

2 can be fed cyclically in arrow direction x.

The individual chips are lifted off from the supply
30 station 5 by a primary tool 6 and pivoted up and then
transferred alternatively to an intermediate pivoting
tool 41 or directly to a final pivoting tool 42. The
latter transfers the chip to the secondary tool 8,
which can be displaced along a slide guide 21 to above

35 the placement station 3.

Further details of the apparatus are evident from

figure 3. For transporting the individual chips 1, it



detachnment position. Further wafer frames can be subsequently provided as
required froma wafer cassette 27, which here has been |lowered into the
rest position. The placenent station 3, to which the conponents have 25 to
be transported fromthe supply station, is in this case enbodied as a feed
system 39, opambRchogLbsO4a0eés 2 can be fed cyclicaAn02awWwearca3ba ecti on
X. The individual chips are lifted off {%on1the supply 30 station 5 by a
primary tool 6 and pivoted up and t hen ransferred alternatively to an

i ntermedi at e, gl vot |en too|t[ i rectl Lo a f| L BEV% Ité)ol 42. The
latter transters S (0 %E secona ?y t061 B8 wﬂ h ¢an erb?%pl aced
along a sl i deeguede Ziuiopéboee 4?5Cﬂhetbbademﬁﬂufssaamo@n3 aRdrtthtee detail s
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chips 1Tt BarBsSLEr 69800 PSR h s 5ae . S RRietes Ml A & TV
to overcone Rlaeeghf dhef @ﬂ-éﬁ@@enﬁeﬁ\ﬁééﬂoﬂhé plidhe the sfulisteadigmld- station

and the sproyisgonppliane 7.qwi&heiact igal lapRQidici desy Wi 5h the,, pl ane of
the placement station 3 with the substrates 2. 5 Sai d height difference is

covered, in @eHahneed dé‘scﬁ*‘f%dmpﬁee\@?% ePabPyi | el dw, 1BFSht TwWast two

pi voting nDVﬁﬁ@@tﬁn@fmbb@mﬁﬁtﬁabfth& Br gk heodi ngl anpl @id iAol 42
and, if appropriate, also tervenin i voting novenent of the

i nt er medi at P16CH St i gt 0011?41an<5|]-he sec PHRIEE 1B I xd¥ t Fa slide
15, | whi ch caimberdésphacegikionear] y nmt}?@negw dﬁofr alt|h§21 1n%exhﬁmi:sag@ndary
tool, c rrectlon novenent s re.possible in the x axes_and about an
axi s ofq‘rot%&|331%9|5po %#&aEggofqpqﬂgﬁﬁyt?PO%ogpd%%n l%?glgotﬁ?s i's
necessary onshtdeuds, ofwluheh deter haadisplatedt e nzetnlal @osat iom.ddhe
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a conponent e.
are p0551b1e in the x and y axes and about an axis of

rotation prior to the depositing of the component if
15 this is necessary on account of the determination of

the actual position.

The various working tools are provided with receiving
tools for fixedly holding a component e.g. by means of
20 vacuum. Said receiving tools can preferably
additionally perform at least one further movement in
their longitudinal axis and/or about their longitudinal

axis.

25 An intermediate placement station 40a and 40b is in
each case arranged in the pivoting range of the primary
tool 6 and the final pivoting tool 42, respectively. As
mentioned in the introduction, these intermediate
stations serve for temporarily positioning a chip in a

30 waiting position in order to transport it further at a
later point in time. Similarly to the working tools for
transporting the components, the intermediate placement

stations are also provided with receiving tools.

35 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 station 5 prior to 1lift-off. A



20 vacuum Said receiving tools can preferably additionally perform at | east
one further novenent in their |ongitudinal axis and/or about their
longitudinal axis. 25 An internedi ate placenent station 40a and 40b is in
each case arranged in the pivoting range of the primary tool 6 and the
final pivotipgLoDohoAR2. 0£spectively. As nentioned Bar.ddeigdgamEied i on,
these internediate stations serve for tenporarily positioning a chipin a
30 waiting position in order to transbo%% Tt further at a later point in
tinme. Slmlarl he working togls for transpor t he conponents, the
i nt er nedi at P %/%%(grréﬁf”erst%?rp%ﬁ% re at SPHHRR e&%\?ﬂ QE?PSrJe%Je?T\ln 83 tbol s. 35
Vari ous caneclaspaie eheanged wherbetappaEQEU$ofmme redcnatanyg tared cdrrection
of various actual itio [ ter e I
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the positi onSWO%d@Wptéplt he- 5 Ift nid ginteentg ot greprofor the ttvwmsfer to

the Secondaéacéﬂ@lc%mekbsl%nglggnhjkhaisoaﬁteknhhevbwg Raconpt&aneras 1l a
or Ilbis alternatlveyactlvated dependi n t he secondary t ool

acquires t he9SREFRPLIRY Re BREFRAY it 6?"8?8@1% sttqq}ctGF@uéF% YR Final ly,

a third cane¢rig?2 sganthecogZend heiaet uak  Posichieonsefutbersubstdate 2 on
ion 3. . Said third c ra 12 is arranged at a sli.de 16,

t he pl acenent . st
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, can be displaced along a guide rail 22. Further details
concerning these components emerge from figures 8 to

15 10.

Since the placement station 3 and the supply station 5
lie on different planes, the supply station 5, that is
to say the wafer table, can evidently move under the

20 placement station, that i1is to say under the feed
system, with regard to its range of movement, whereby
the layout plan of the machine frame 26 can be kept
very small. The supply station 5 must be horizontally
displaceable in two spatial axes since each individual

25 chip to be 1lifted off is in each case to be moved
exactly under the lifting-off primary tool 6. Controls
of this type are already known to the person skilled in
the art.

30 Figures 3 to 5 reveal further details concerning the
displaceability of the supply station 5 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

35 with a subdivided wafer (in accordance with figure 1).
The wafer cassette can Dbe moved vertically and a
removal mechanism (not specifically illustrated here)

can remove a wafer frame from each tier and transfer it



to say the wafer table, can evidently nove under the 20 pl acenent station,
that is to say under the feed system wth regard to its range of novenent,
whereby the |ayout plan of the machine frame 26 can be kept very snall.
The supply station 5 nust be horizontally displaceable in two spatial axes
since each ipdiy2vna)1250chop to be lifted off is impgagvweassdasde noved
exactly under the lifting-off primary tool 6. Controls of this type are

al ready known to the person skilled in 14he art. 30 Figures 3 to 5 revea
further detajls _concerning the . displaceability of the, supply statjon 5 in
combi nation “Wi RSt FERREFers TAE¥ ¢ 8-2%“ 'Iar%c‘?/%jraé}ceca‘%g?t glﬁ?rﬁa ' vari ous
i nsertion coupar waEats cessaten2ar Hawviveqer losereéabbloanpaiet mentel

containing a_pr re er e 35 wi.th .a subdivid wa in._accordance
with figure Ci?. ec[%%negl\}\é?g}/ cgat{sa}seltcfne' c\gﬁ bteﬁln%v g’s&é:rl{%%cm %@éag&péﬁyr enoval
mechani sm (netasperi bi cahlighi |darstraat @tshbredd tantwenswetd alafeeres rame from
each tierc an r f i TNDL12. 06 to the
suppl y sE%tig%£5§ﬁ$Hﬁ%%%%rE§%%§ %ﬁé%gfﬁgﬁ%ep§$$gﬁéggag$%£§g§§s%t%%Ka7 has
been | ower edover oihehwafeyelcassfetitie lpphyesehyi she machine gesiquton, the
supply stathpinScaphésha&rP1Pendi Rphacesry, Nshypl spati al axes, 5 can be
noved both under the placenent station 3 and over the wafer cassette 27,
whereby the machine | ayout plan can evidently be kept very small. In

accordance wihhattgutande tHenef Bjueasset tte? tvd fer 180at8et e Lot tiymost
unl oadi posi ti i n _which fer., frane can be renoved fromthe topnost

n, a
tier. sebﬁeﬁngP°§§8WmP§ﬁEQE' G R H  beth WhpEied i cki ng,

said waf er ffaameei s qushebdackemotved hefromr r espondi thepresgt y thiefr and a new
wafer frane 5 remai/ed frogmthe next té'er ntil BQS ast tier .is
er

reached. In %ﬁ?%e%%%%F Y he“Ratrer 'Casetf® 97 15%0¢ Sen emptied

by picking, said wafer frame is pushed back into the
corresponding empty tier and a new wafer frame is

15 removed from the next tier until the last tier 1is
this the cassette 27
in the topmost removal position, which

It goes without saying that

reached. 1In case, wafer is

situated is
illustrated in figure 5.
the wafer cassette 27 is lowered into the rest position
20 in accordance with figure 3 again after each loading or

unloading procedure.

Figure 6 shows further details of the entire transport

apparatus. In this case, the primary tool 6 is arranged

25 at the end and on the outer side of an L-shaped rotary
arm 23. The rotary arm rotates about a horizontal axis
13 and can be driven rotationally by means of a motor
25. this the tool

rotational circle or partial circle 14,

describes a
the motor 25

In case, primary

30 enabling actuation in both directions of rotation. A
which will
is arranged within the rotational

the final

camera housing 24 with an objective output,
be described below,
In

circle 14. the same or a similar manner,

35

pivoting tool
pivoted about
Here, too, a

rotational

circle 45,

42 on an L-shaped rotary arm 43 can be
an axis 44 on a rotational circle 45.
inside the

camera housing 24’ projects

but with an objective output

directed upward.



situated in the topnost renoval position, which is illustrated in figure 5.
It goes without saying that the wafer cassette 27 is |lowered into the rest
position 20 in accordance with figure 3 again after each | oading or

unl oadi ng procedure. Figure 6 shows further details of the entire transport

apparatus. |nat.bpswease.obheeprimary tool 6 is arrangeth2Zm-ateddmesend and
on the outer side of an L-shaped rotary arm 23. The rotary armrotates about

a horizontal axis 13 and can be driventtotationally by neans of a notor
25. In this case, the primary tool describes a rotational circle or parti al
circle 14, the notor 25 30 enabling actuation in both directions of
rotation. A rFE€ASEIQ, houshng 24t ¥ihddadObj estivyei ot pitocowhi cf wi lds be
descri bed bel is arranged withjn.the rotational circle 14. _In .the sane
or & sinilarSARhREPRALEE FEFANSES VbR S ooPeHS CoReat W iHapE rdHery arm
43 can be 35ppimated taladut farmrmaXi shd4 foma rptabtongl wiglcl €245.satdere, too,
a canera housij 24 .projects. inside the rotational circle 45 _ but.-wth an
b ecti v& out BhETar BEE LR nhaPa. CRRLOSTIBLED. 63005 BRLGIOTe0E - 15
Finally, an deseriedsaterpcuotipbngltodkrcddé B3 iaddihtiisormalsley. &imaregetbin the
operative regi f . _RIhary. he.tinal .pivat | 4 42. Said
?éﬂgrg Pbggngohg% t#cﬁgaﬁggﬁge& %1Ehggoﬂ%e(¥d 10 Al

5 internedi ate prvo rotates an axi's and escribes a
rotational cfirtéeshern,tihe casmndinwy nen ganérahhpedi mgthay tarie

mount ed i thig bg [ oketkansl, oihel Guarie: dicpanLangsTents an A 1y shaped

rotary arm IS not necessary. provi sion plane practically 10 Torns a
hori zontld t&pHeAt @ t Mowstertal o ERABICRbt afvidhal E¢$RPet 45L0Thetkpii de rail

21 for the slidgridRaf cibeigecondary.tgak 38 exliands) abgyechie rqyd sion
plane 7. In the position illustrated infigure 6, the secondary tool 8 has

j ust accepteHSaogeﬁp@oﬁﬁﬁﬂﬂﬂaqﬁﬂ?901 8 extends above the provision
plane 7. In the position illustrated in figure 6, the

secondary tool 8 has just accepted a semiconductor chip
15 from the final pivoting tool 42 and is transporting

said chip in the direction of the placement station.

All the tools are provided with receiving tools in a

manner known per se, the pneumatic lines and control

apparatuses required for operating said tools not being
20 illustrated.

Figure 7 shows the geometrical relationship between the
tools illustrated in figure 6, and in particular the
curve course of a component 1 between the plane 47 of
25 the supply station and the provision plane 7. The axes
13, 44 and 50 of rotation of the working tools form a
triangle with respect to one another, the rotational
circles 14, 45 and 51 touching or approximately
touching one another on the sides of the triangle and
30 forming a first transfer position 52, a second transfer
position 53 and a third transfer position 54 in the
process. Proceeding from the pick-up position 55, the
primary tool 6 covers a pivoting movement which leads,
depending on the operating mode, via a first sector Sl
35 as far as the first transfer position 52 or via a
second sector S2 as far as the second transfer position
53. The intermediate pivoting tool 41 1is either

inactive or always covers a pivoting movement between



15 fromthe final pivoting tool 42 and is transporting said chip in the
direction of the placenent station. Al the tools are provided with
receiving tools in a nanner known per se, the pneumatic |ines and control
apparatuses required for operating said tools not being 20 illustrated.
Fi gure 7 shomsLoObhewgeopet4ical rel ationshi p bet ween Bzt 2 Twwelts dd3dest rat ed
in figure 6, and in particular the curve course of a conponent 1 between
the plane 47 of 25 the supply statioﬁ'éHg'The provi sion plane 7. The axes
13, 44 and 50 of _rotation of_.the workin ols forma_.tri.angle with respect
Lo one anot EPS ERESToUTETOIA" RYTLT e 142 AP, CPoEn g B <
appr oxi mat el yosiovlechi BY. ohepandi hgr oanthke opledtas ialy toelet, r ithreglfe raid 30
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first transfer position Or 'via'a second Sector as the second
transfer posptaosmenB. Pheiiavar mddi-at eltpi vosi ngviidentdy i oadsidgre, i nactive

or al ways Coa%én&iﬂéﬁvoéﬂ NG IOV epRak Hetwean 1 PALOZAVD 32s04- A8  the
PALO27W0O- 0600366, - 16 the first transfer position 52 and the third

transfer posddibn %4, tiep¥AdirySort @ HEr b bt FA§CABEe,LQ hbef ifpaimedi vot i ng

tool 42 coveqsriepbioliiNIIPalBubat weerohbeivagsend ordsler, RAFJ iah 53 and
t he pl aceneng gOSItI on 5 56 or between the third transfer pqgsition 54 and

the pldlenetRtpBErtPoSEltiends RIRMEY pPRRiH e, SuGepdtfitng Bt t he

constructiongtag¢endbbteasn tee tthe gladids of ihe yarigusoketatl aralacircles
to be formed . different L%fl woul d be concei vabl e, noreover, S0 to 10
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t
integrate addttFdnatY pi nF1o6F s, UEHEHR - t het 2] r avelt P&t R he two

pl anes 7 andp¥dcémenoveredionsa 40a, 40b arranged along the curved
path could also be embodied as pivoting tools that are
15 able to transport away a component.

The functioning and arrangement of the first camera 10
and the lower second camera lla are described below
with reference to figures 8 to 10. The cameras are
20 respectively arranged in an elongate camera housing 24
and 24’ projecting into the rotational circle of the
primary tool 6 and the final pivoting tool 42,
respectively. In the case of the first camera 10, the
output opening 29 is directed downward toward the plane
25 47 of the supply station. By contrast, in the case of
the lower second camera 1lla, the output opening 29’ is
directed upward toward the provision plane. The image
deflection 1is effected in each case at a deflection
mirror 36. Depending on the working position of the
30 primary tool 6 arranged on the rotary arm 23 and of the
final pivoting tool 42 arranged on the rotary arm 43,
the image region 37 is in each case completely cleared

for the corresponding camera.

35 It is evident from figure 10, in particular, that, in a
manner corresponding to the axes 13 and 44 of rotation,
the respective optical axes in the region of the output
openings of the cameras are also arranged laterally



plurality of curve novenents. The internediate placenent stations 40a, 40b
arranged al ong the curved path could also be enbodied as pivoting tools
that are 15 able to transport away a conponent. The functioning and
arrangenment of the first canera 10 and the | ower second canera 1lla are

descri bed bepompoydmseferemnce to figures 8 to 10. phi camEiEasD e 20
respectively arranged in an elongate canera housing 24 and 24' projecting

into the rotational circle of the priraty tool 6 and the final pivoting
tool 42, respectively. In the case of the first camera 10, the out put
opening 29 i% Eﬁ?%cWééhdéﬁﬁwéﬁé TN t O prdfe 35 FPSSH flike CRARFA vy

St?ti ;Jn- BY_E&H%ﬁéﬁ},itg_ﬁdﬂthd?a?&Ps@fbgt {&%n'c@\g@j[éb&%coﬂﬂf Cener afcblsa,liTEe .

out put openin [ irected u r owar e provision ane.., The image
Got Pact  bon 19781 R8¢ P2d T oSach GHEh HRetEHar? ctiSonEaf PPOL o8 Bendi ho o
t he wor ki ng posthéone@iohhef 36hpr baapytt 6pkenbnar tan@ed aoirayed efrarey arm 23
and of the i nal pivotigg%tool 42 arranged on the rotary arm 43, the inmage

f
regi on 37 i SSYAM¥ACKTht e totptetely cleared for the corresponding canera.
35 It is evident fromfigure 10, in particular, that, in a manner

cor r espondi ng, L0 e, fes 13,80 44.0f c50t al | B ha pespectiyg ontical
axes in the regiono e ouiput openings of € caneras aré al so arranged
lateral |y PALO2GVDHER. D4106 MALIOR 79 €6€0366 to- figunsfs sktawiph Ylespect to

one another.-ﬁniﬁggcifi% C8%$€Syhi , dfsgvould gh sa Qe eimabl e for
the axes 13 ~and 44 of rotation and t é%efqﬁ a#%p ?ke gptica axis in the
regi on &0 t heulbsEpate opbri n§heo Isame r rpidingh asiGe cohlion whachi calt axi s.

The pl acem%r@w&@yyge Qe em sANdUCOr GRirR S rdemCri @R belqy with
reference to figures,1la to lie, 1in the case of which the_ chip is placed

onto the 10 2RBLiFAFEOBY- t e 36RBTBBBFPNYLERdE 1B RhildR i tthe rotary

arm 23 is in a vertical position in which the primary
tool 6 acquires a semiconductor chip from the supply
15 station 5. At the same time, the final pivoting tool 42
transfers an already previously loaded chip to the

secondary tool 8 in the provision plane 7.

In accordance with figure 11b, the primary tool 6 and

20 the final pivoting tool 42 rotate toward one another in
each case 1in the <clockwise direction, while the
secondary tool 8 on the slide 15 is moved toward the
placement station 3. Before the placement station 1is
reached, the actual position of the substrate 2 is

25 ascertained by means of the third camera 12 on the
slide 16.

In accordance with figure 1llc, the secondary tool 8 has
reached its delivery position above the substrate 2.
30 The primary tool 6 transfers its chip to the final
pivoting tool 42 and the next chip 1 to be picked up on
the supply station 5 is simultaneously measured with

the aid of the first camera 10.

35 In accordance with figure 11d, the secondary tool 8 has
deposited its chip onto the substrate 2. The primary
tool 6 1is returned to its pick-up position in the
counterclockwise direction. The final pivoting tool 42



previously adhered on the wafer film(non-flip application). In accordance
with figure Ila, the rotary arm23 is in a vertical position in which the
primary tool 6 acquires a sem conductor chip fromthe supply 15 station 5.
At the sane time, the final pivoting tool 42 transfers an already

previously | padezwby2testthe secondary tool 8 in theg@ow-siep0oida@ne 7. In
accordance with figure 11b, the primary tool 6 and 20 the final pivoting
tool 42 rotate toward one another in~ h~case in the clockw se direction
while the secondary tool 8 on the slide 15 is noved toward the pl acenent
station 3. BeFdrblkRElpPabeRBNPLIYPAEAORIFE CPeddtfe FeUHE A RRAL PdEt ti on of
t he substraten2thse 2Sumseetl atkrisbydiransioh.the third camera 12 on the
slide 16. In accordance with figure tic, the secondary tool 8 has reached
its delivery position above the substrate 2. 30 The primary tool 6
transfers itBicalpyt ofidreréi hak phowebi hpet eopbtd?2 saadnidaeynexiolctd prl to be

pi cked up on._th uppl at j. i s, siul neously jth._the aid
of the f E%r stlE%n‘g?g ggc}%?ol kjl.cayc?{cg1 da%lcllelgyvi %ﬁggi'gé’rse ﬁlﬁg%ﬁ[rﬁ%e\gépgln%ar y tool
8 has deposthed resechiip ent olntrrredisatet pogitThe, pinasy passolibe i s

returned to jts pLeks pAStti ony kLN co | 0 j dijrqegt i The
final pi voti#’g tgg?ﬁfﬁggpﬁg%v&?g o&ggng,A%%tzc?O\Ef\g 06005eE _ T
li kewi se beedcheydietn®adine o actsiadel POt 1ipBsi @ orfha nchhe cadtint@rel ockwi se

direction. Fenablypifidungs | k8oshoxs the epRLy SeLandainet@ol 18 ofbr S its
way back to pick up a new chip. As illustrated, in this case, in an

i nt er nedi%at eg%6§¥1ﬂ%%1ﬂ?gi Ehps a6688ilhIROS ¥t Otk t Ut BRBoFHPERE2GEpEr Fetond

canera |1 b fesondekertidi BecbAgaagt UrlolPosi hia@n Ldadied chitp atnidiesl fi nal
pivoting tool 42 and the third carrgr a,12 for 10 det.erm ning thed act ual
position of Pﬂﬁlghﬁgtr Zpyﬂge egins anew agailn 1n accordance

with figure 1la. In figures 1lla to 1lle, the non-
required lower second camera lla and the intermediate

15 pivoting tool 41 have been omitted for reasons of
better clarity.

If it is desired to place the chip onto the substrate
by 1its structure side (flip-chip application), the
20 apparatus can be driven in another operating mode. In
this case, the intermediate pivoting apparatus 41 is
actuated, as 1is evident from figures 1l2a to 12e. 1In
these figures, the upper second camera 1llb, which is
not required in this operating mode, has been omitted

25 for reasons of better clarity.

In accordance with figure 12a, a chip is picked up at
the supply station 5 by the primary tool 6. At the same
time, the secondary tool 8 deposits a chip onto the
30 substrate 2 at the placement station 3. The final
pivoting tool 42 receives a previously loaded chip from
the intermediate pivoting tool 41. The various cameras

are inactive.

35 In accordance with figure 12b, the primary tool 6 with
its picked-up chip has been pivoted in the
counterclockwise direction to the first transfer

position. The intermediate pivoting tool 41  Thas



soon as the secondary tool 8 has reached its initial position, the cycle
begi ns anew again in accordance wth figure Ila. In figuresilato lle, the
non- required |l ower second canera |Ila and the internediate 15 pivoting tool
41 have been omtted for reasons of better clarity. If it is desired to

pl ace the chpprenwothe. subsgrate by its structure mirde 760108008 4%
application), the 20 apparatus can be driven in another operating node. In

this case, the internediate pivoting “a&@ar‘at us 41 is actuated, as is

evident fromfigures 12a to 12e. In _these figures, the upper second canera
11b, whi ch i S1X#5ISe et Rd BHWAES ffEthat itdy e, IPXQGEET GRS 25 for
reasons of bettestdarihy.odderaceor daned W tio f bguke u?aa aewhighiis. pi cked
up at the s ly..station 5 hy th inmary tool 6. At .the _sane ti.ne, the
secondary to@F‘QB fdé}?g]si tpévé)té%’igp gﬁgg ?ﬁ%¥30p%%%§?ﬁiat?ez & STHEP e enent
station 3. Theadédalchipi vioackg itrowl #4Ber ebsl mesrya poevitdosl yahdaddd chi p
from the in i ate_pLyoti tagol_ 4 T arpqu a re hactive.
35 In ac%or a%%‘é@cgmé% F$8¥r§ ril%bs Oat Seo. é“'?‘?%%%&t %E? Zn\%l%g‘é& i%tossqﬁ:leic rgd-up

chi p has beexgpiwot ed hitche itcotan epttbckni $e nkwechipn Thet e tfialst

transfer posidi] Thee i ' iyotd n | 02,7 2.04. 06
PALO27WO- 06 %%%Qfon 1g§fl mlgéwngﬂl%%t:%&p%{vojt e }Lé;‘gk l|45’rt t he, c%%tnt%grp y’(;ckwi se
direction i rropdbrted be Aeswedhizk tGpeardawessing SUmelen ndl wWiitdoting

t ool has pivgiedsihe,preysous| ¥a Lordesd chip back into the delivery position
and the 5 secondary tool 8 has also reached its initial position again, in

whi ch i t%an pi ck up a new chip. The actual ©position of the substrate 2
that is to bennawkyrdpepel atiath i sigeasured atthdecpigce®enthst aiyn 3 With

the aid of t£§bé€ﬂ£§ ggﬁr%jU%s transferred to the secondary tool
8. The primary tool 6 remains in the first transfer
position. As soon as the final pivoting tool 42 pivots
15 Dback again in accordance with figure 12d, the actual
position of the chip now fixed to the secondary tool 8
can be determined by means of the lower second camera
lla. At the same time, the actual position of the next
chip to be 1lifted off at the supply station 5 1is
20 determined by means of the first camera 10. The primary
tool can transfer its previously loaded chip to the
intermediate pivoting tool 41. Finally, in accordance
with figure 12e, the primary tool 6 can pivot back to
its pick-up position again. The intermediate pivoting
25 tool 41 likewise moves its previously loaded chip into
the third transfer position and the secondary tool 8
has reached its delivery position above the substrate
2. The cycle subsequently Dbegins anew again in
accordance with figure 12a.
30



10 I n accordance with figure 12c, the chip at the final pivoting tool 42 is
transferred to the secondary tooI 8. The primary tool 6 remains in the
first transfer position. As soon as the final pivoting tool 42 pivots 15
back again in accordance with figure 12d, the actual position of the chip

now fixed topihezsesongasy . t@ol 8 can be determ nedAn2mansafoide | owner
second canera Ila. At the sane tine, the actual position of the next chip

to be lifted off at the supply station & is 20 detern ned by neans of the
first canera 10. The primary tool can transfer its previously | oaded chip
to the inteP®eRat@ptP8ting tool 41. Finally, in accordance with figure
12e, the primary tool 6 can pivot back to its pick-up p03|t|on again. The

|nterned|ate pivoiin 41 |ikew se ves its previous | caded chip
to the thHrd. chandtehder i ande: nePLRLORERry 1ol &40k Padoned 1 Ls
delivery poscmmpmaﬂnbye(nhe $nbpbrateuldr Eleeucpnkiacsubseml@istl yrbegi ns anew
again in n mn h i.gure . PALQ27. 1 4.0 27 0600366
- 20 Patent c %?%% Z EF%G% P%%%Fﬁggﬁlg%§%%¥${ E3glec ronlg g%%ponents
(1), in partc@m@@meBEmbaarxdmgt obycm' peeaping s dsubséiates (2) satprlypl acenent
station (3), LN onp [ bea d ) a supply
station (5) |§Q§£§%|réz 6g {Pgﬂéfﬂ%%$§ ?% ? %E?ﬂa?? g g?ru@%ure si de
(17) renote ¢¢0ﬁ1§ﬁéu§é§¢ﬁn@hﬁakﬁl7|sr©ka%dfn9maﬁbel@e@¢GMQNﬂ#Qﬁtby means

of a 10 rot a{gonghcgggema@t abeye t§1e @fgzqu(gggédofb&hemggggl Yofstation, and
wherein the conponent_is accepted at | east one secondary tool (8) in a

provi si éi¥ pl ‘é‘h’éa’%wna]r ymﬁ§e§88§eaﬂ°ﬁéfepl% Rlene of4?he°§u§ﬂf)‘ley SSIRRYWN, s
transported gvetridhe swstwiaéeenndthe deRRSIAStk t REr & ccepted by at

least one secondary tool (8) in a provision plane (7)
lying above the plane (47) of the supply station, is
transported over the substrate and is deposited there,
15 characterized in that the path of the component between
the plane (47) of the supply station and the provision
plane (7) 1is ~covered in at least two separate,
ascending curve movements, wherein the primary tool (6)
transfers the component to at least one pivoting tool
20 (41, 42) in a transfer position.

2. The method as claimed in claim 1, characterized in
that the primary tool (6) transfers the component (1)
to an intermediate pivoting tool (41), which acquires

25 the component at the bearing side (4) and, after a
pivoting movement, transfers it to a final pivoting
tool (42), which acquires the component at the
structure side (17) again and pivots it into the
provision plane (7), where it 1is transferred to the

30 secondary tool (8), wherein it 1is finally deposited
onto the substrate (2) by the structure side (17).

3. The method as claimed in claim 1, characterized in
that the primary tool (6) transfers the component (1)
35 directly to a final pivoting tool (42), which acquires
the component at the bearing side (4) and pivots it
into the provision plane (7), where it is transferred
to the secondary tool (8), wherein it is finally



15 characterized in that the path of the conponent between the plane (47)
of the supply station and the provision plane (7) is covered in at |east
two separate, ascending curve novenents, wherein the primary tool (6)
transfers the conponent to at |east one pivoting tool 20 (41, 42) in a

transfer pospAi®@mw@12hes ned hod as claimed in clai mpat,oohar-astoer3ezed in
that the primary tool (6) transfers the conponent (1) to an internediate
pivoting tool (41), which acquires 25‘E%b‘tonponent at the bearing side (4)

and, after a ivoting novenent, transfers_it to a final pivotin t ool
(42), which %%Egﬂzﬂ%%dt%t%o%%n%ﬁ?safai:ﬁe(2§tPBEFuPEaépd? (f%e i%‘a‘i‘]% and
pivots it | mndeathey Pidwi cdon plane (7), where it is transferred to the 30
secondary tool (8), wherein it is finally deposited onto the substrate (2)

by the structure side (17). 3. The method as clained in claiml,

characteri zed. i n Thdamethedpr asarglaiondd (6n tchashers thd cobponer®, (1) 35
directlycto J i i ) I quire n at the
beari ng gideékéiééﬁﬁ#%n%énggi%Hg#nggétﬁgmgbggFggo%%SIzﬁéggf%, ?%?g}it is
transferred the thaaecaidatindoltq@), ereivia t the f ilpdlgrpediate

PALO2TWIY 12, O, 6 FRALOZIND 0B00366;, - 21 £ :4RROSIdyft Nty ! i bt e (2)
once again by the sane, bearing side (4). 4. The nmethod as clainmed in claim
2 and cl ai m@ilrectBhar bt e z8ECPRAt haPerRELlBgnpBRERY s #erEeiansftdig ed to

the final piypléfthd ogbvésténtVod the igteidmdiad®l psyothngntodidAl) in a
first operating mpde and directly in a second ogeratl ng node,, wherein the
pi vot i ng %o nt 18f tHE pr PREPYI o APHRLINY t HBOFRr st TEFLSTd 1¢tthe second

operating noskeoceéesnegt iftedny, they opeedti-ng faem tihe pupolp atddiesupply
station, preferably, proceeds.on segarate novenent sections. 5. The met hod
as cl ai med iQF%#EF l%l%ﬁ?&?ﬁd%ooﬁ- eparate movement sections.

5. The method as claimed in one of claims 1 to 4,
15 characterized in that the curve movements are partial
circle arc movements, of which preferably two
successive movements proceed in a manner curved in

opposite senses.

20 6. The method as claimed in one of claims 1 to 5,
characterized in that the movement of the secondary
tool (8) from the acceptance of the component as far as

over the substrate proceeds linearly.

25 7. The method as claimed in one of claims 1 to 6,
characterized in that the transport of the component
(1) from the supply station (5) as far as onto the
substrate (2) essentially proceeds on an approximately

vertical transport plane.

30
8. The method as claimed in one of claims 1 to 7,
characterized in that the actual position of the
component on the supply station (5) prior to the
pick-up is determined by means of a first image
35 recognition device (10), and/or in that the actual

position of the component in the provision plane (7)
prior to the transport to the substrate is determined

by means of a second image recognition device (lla,



15 characterized in that the curve novenents are partial circle arc
novenents, of which preferably two successive novenents proceed in a manner
curved in opposite senses. 20 6. The nethod as clainmed in one of clains 1
to 5, characterized in that the novenment of the secondary tool (8) from

t he accept anggr@f7hbercoopopent as far as over the mulstad-© quEeeeds
linearly. 25 7. The nethod as clained in one of clains 1 to 6,

characterized in that the transport of 4%e conponent (1) fromthe supply
station (5) as far as_onto the substrate (2) essentially proceeds on an
appr oxi mat el y1Pver t PREAY O¥ r ahBpofFfapl afde 30CE athe BRSdPTas A aithRl in one
of clainms 1 é@lﬁgtra@é?l’(a(}t erd zegcérmihad byem@ﬁ&mlopﬁai tt'mrfdgfim&@e i b
conponent on_t he su tation prior to the. pi.ck-up i.s determ ne y
e of o {FPESR HRGEN 28 e PLEBOALE) o HBTFAE CR TGN BT Thato he
actual posi&conadf vdilmesonpenentminedt hendgr avi stredepeaménéd) dgmimedto the
transport- to S i LN of a second i nage

r ecogni t i-on J%%?Eg&?l{’é%ﬁil_isﬁ‘g%%‘gko%g%es%ﬁ%gg% 0600366 - 22 11b),

and/or in that the actual position of the substrate (2) is determ ned by

means of a third {fBYGtrepaLli o 4Rk o6 12) asihel clBdeyi alyong, bet ween
the actual values determned and a pre et'er m ned desire position of the
conponent areéhgbageereded. iThethathodhes éc&iumed inesdtdion 4 adhd ©@rai m 8,

characteri _ZegOIin}?Oltl@ﬁE the @agd U?#:o@?ﬂéﬁoﬁ_lahet he7) cogpereRtriiAlhesprovi sion
plane (7) is determined hy 10 the second i nmage recognition device (1l a, 11lDb)

from bél%w ERRarsEIVthr dTERE cHRPBERAEIARI 1 G%he (ddonddty) tiA™(8) in
the first opgeabivngpwade abwWatBOoEhabevepodewswad & ewarthd hescqamonent hel d

at the finaltool (8) in the first operating mode and from above
downward toward the component held at the final
pivoting tool (42) in the second operating mode.

15
10. The method as claimed in claim 8 or claim 9,
characterized in that the actual position is determined
by means of a respective one of the image recognition
devices whenever the primary tool (6) or the secondary

20 tool (8) or the final pivoting tool (42) clears the

image field of the actual position to be determined.

11. An apparatus for the placement of electronic
components (1), in particular semiconductor chips, on a
25 substrate (2) at a placement station (3), wherein the
component bearing by a bearing side (4) at a supply
station (5) can be picked up by means of a primary tool
(6) at a structure side (17) remote from the bearing
side and by means of which the component can be
30 transported above the plane (47) of the supply station,
wherein the component can be accepted by at least one
secondary tool (8) in a provision plane (7) lying above
the plane (47) of the supply station, can be
transported over the substrate (2) and can be deposited
35 there, characterized in that at least one pivoting tool
(41, 42) 1is arranged in the operative region of the
primary tool (6), and a component can be transferred to
said at least one pivoting tool from the primary tool



pivoting tool (42) in the second operating node. 15 10. The nethod as
claimed in claim8 or claim9, <characterized in that the actual position is
determ ned by nmeans of a respective one of the inage recognition devices
whenever the primary tool (6) or the secondary 20 tool (8) or the final

pivoting tooba(d2jwe)earssthe image field of the aciual>pnesidémisée be
determ ned. 11. An apparatus for the placenent of electronic conponents

(1), in particular seniconductor chips,2dna 25 substrate (2) at a

pl acenent statl on (3), wherein the conmponent bearing by a hearing side (4)
at a supply (&tatifon?($racsiBe BPEkEUCEp MPSREATS ghea KrithePy todf (6) at
ahstructure @@@oﬁ%ﬂ& peratenf e éﬂ%rtzeamﬂ)g ofl dﬁea@dl)mfsmwth odn whi ch

t he conponent_ca e 30 transporte apove t ane (4 of t

station, wh%l?(g Eh?hé’ré’gﬂrﬁ&ﬁgntp Qﬂac%%lb 89"8% %eé?t a&né %Ic)ondary
t ool (8) i n awprespstrave pl aneefd)nyycungvabmveemehespl ane (47) of the supply
station, «can be transported over the substrate (2) and can be deposited 35

there, characterized in that at |east one pivoting tool (41, 42) is
arranged in the opeeati epreegitus of ashe ¢rammey tooh (6)xlaamd a Tbnponent

can be trans : i diat | t _ane: ol e iary tool
PALO27WOY 12. ﬁéfggﬁ%&ﬁbi%%%% o) lHlf ?‘t“%eﬁg%w %I\{Qmﬁ%gt%%i;ﬁ Y
wherein the path &% @ﬁéan@@ﬁpéﬁeﬁbeb@ps%éﬁlﬁf}@e NeIgeE (47)thet Hlﬁénas@ppl y

station andcphe @BQVE%HO%lﬁfﬁ&i(ﬂﬁv@@%h@etééyergd i B Aty QA% eq tWQ
separate, ascending curve novenents. a arat us as clainmed in claim

11, chafact BREZEBEFACEHEt TSALPAL Qlfm‘é@ieatléltﬁr 1@5—@( FHVOEHY §P4rranged
in the operaihde i€gitHa®©Of & heoppommnt me_bh( 6) sandcauitsal J@yvom@g_ t ool
(42) Ts arranged. 10 10,10qePYANE LEALONL LOSL NU8)medipte, Pt ng
can be acquired by the intermediate pivoting tool at
the bearing side (4) and can be transferred to the
15 final pivoting tool, wherein it can be acquired by the
latter once again at the structure side (17) and can be
pivoted into the provision plane (7), with the result
that it can be acquired by the secondary tool (8) and
can finally be deposited onto the substrate (2) by the

20 structure side (17).

13. The apparatus as claimed in claim 11,
characterized in that a final pivoting tool (42) is
arranged in the operative region of the primary tool
25 (6), and in that a component (1) which is acquired by
the primary tool (6) at the structure side (17) and
raised can be acquired by the final pivoting tool at
the bearing side (4) and can be pivoted into the
provision plane (7), with the result that it can be
30 acquired by the secondary tool (8) and can finally be
deposited onto the substrate (2) once again by the same

bearing side (4).

14. The apparatus as claimed in claim 12 and claim 13,
35 characterized in that both the intermediate pivoting
tool (41) and the final pivoting tool (42) are arranged
in the operative region of the primary tool (6),
wherein the component (1) can be transported to the



and in that a conponent which is acquired by the primary tool (6) at the
structure side (17) and raised can be acquired by the internediate pivoting
tool at the bearing side (4) and can be transferred to the 15 final
pivoting tool, wherein it can be acquired by the latter once again at the
structure sifgr§d7poans. gangphe pivoted into the provirsiomwdl @wi{dsd, wth
the result that it can be acquired by the secondary tool (8) and can
finally be deposited onto the substrate242) by the 20 structure side (17).
13. The apparatus as clainmed in claim11l, characterized in that, a final
pi voting tooPTP¥25iPR PapP&nded i®l EHENDpEYRLY vELRedhon WIteHE DIy t ool
25 (6), and piwvbbahga teIponenta (A)rahi ebeirstagguiniaie byndt ki fgdtmyy t ool
(6) at the structHre sidg él?& and raised can be cauired.b§ thﬁ final
pi voting tooV1adt “REhEIBRAPRYCEFEE E9Pland @aﬁe88n§i BEEQA P oMPHE -
provision plane (7), with the result that it can be 30 acquired by the
secondary. to (8)..and can_finally bhe deppsited onto the.substr (2) once
again byy5t he?éama%h%ear FF?S%’F&ES( 4) 2514, e %ar atUs aézlgllz%l me 4|a’n claim
12 and cl ai nti8racBérthadacimr itZexk i thehaprihowryt heobht ef fredi @d® poevot i ng
tool (41) ang. i nal _ pi i ng. I (4 ar ed.inth ative
region of th l%??ﬁéfy %%ol¥§%),gl%%§re§%g%%€£§ nﬁ%ﬁ%%i (ﬁ% d%ﬂ?%%ﬂ?{
transported novenenpPALORIVDPN 2. D006 FHAE 027X 0GD03BBS1ti  gF ovilsé on pl ane
() alternatiughyyviaathen Merapdi abe o VOl 400bobBedohl kel aperating
node and directly via the final pivoting tool 1n_a second operating node. 5
15. The HbpatBtasradierai meVer Ry aitAld, (4dhar a8feri ¥Bd FRet RRCAME primary
tool (6) canoperapiMgt @ddel,n ithhesd | 4842086t akkbBOnBDERVdment fddstiomovenent
section fromFthe [ghck-upkposml on at the sugplx s&atl on as far as the

- SUpp

transfer pos PBnthE PRSKk-up position at th y station as far
as the transfer position to the final pivoting tool
(42) .

15
16. The apparatus as claimed in one of claims 11 to
15, characterized in that the primary tool (6) and the
at least one pivoting tool (41, 42) can be pivoted in
such a way that an acquired component executes a curve
20 movement composed of circle arc sections.

17. The apparatus as claimed in one of claims 11 to
16, characterized in that the secondary tool (8) 1is
arranged at a linearly displaceable slide (15).
25

18. The apparatus as claimed in one of claims 11 to
17, characterized in that the primary tool (6), the at
least one pivoting tool (41, 41) and the secondary tool
(8) can be moved essentially on a common, approximately

30 vertical transport plane.

19. The apparatus as claimed in one of claims 11 to
18, characterized in that a first image recognition
device (10) is provided for determining the actual
35 position of the component on the supply station (5)
prior to the pick-up, and/or in that a second image
recognition device (1la, 11b) is provided for
determining the actual position of the component in the



10 internedi ate pivoting tool (41) and, in the second operating node, in an
adj acent second novenent section fromthe pick-up position at the supply
station as far as the transfer position to the final pivoting tool (42).
15 16. The apparatus as clainmed in one of clains 11 to 15, characterized in

that the pripmny21weel14604 206l the at |east one pivenrne Aweelododbbes2) can
be pivoted in such a way that an acquired conponent executes a curve 20

novenment conposed of circle arc section® 17. The apparatus as clained in

one of clains 11 to 16, characterized in that the secondary tool (8) is

arranged at REPYHRE?y RAiEH adddbl BrePrdetP 15y 25C 58 SAYEE aggar &% as

?l ;3.i meﬂ in aneol ofrgt@) mantl dro iﬂ;?,tlmd(mar act ehﬁzag inri;ac_ryé]atretda@d rﬂrtijlm:lry Eo;)l
6), the at east o pivoting to 41, 41) and the secqndary .to 8

can be rrovead%‘éjs%%tige%)y o7 apg8¥?f§ﬁ,d a%BFox N A %) vtg'ﬁi %tut anspor t

pl ane. 19. Theshpparatas ashel asnkdtiratene (8f) ,cl athwselh t devigtions
characpegizg? &&%é at ggéirsgckggge rqpqgﬂ&;iondeg§¥$f§ %10)aha praqvi ded for
determ ning fe" act ual position of the conmponent on The supply station
(5) prior teredetepinined, dantdred postitarna cfecuml comgenentcoghi tieon devi ce
(I'la, 1I'b) i ?A%,t&/ﬁ'%ﬁpl for determning the actual position of the conponent
in the PALO2 2 .06 PALO27WDO 0600366 - 25 provision plane (7) prior

to the transport to the substrate, and/or in that a third i mage recognition

device (12) j@. prowéd deghdora €led erdd ni oy ey actialc1 0081 tion L the
substrate (an wher ei n deviations 5 between the, actual val ues determ ned and

a predéler ntRteRsi +Bd FOEAM ot %of tHRATTINEFRY calbe thE6r r et

determining the actual position of the component in the
provision plane (7), the second image recognition
device (lla, 1llb) is arranged below the provision plane
in a manner directed from below upward for the first
15 operating mode and above the provision plane in a
manner directed from above downward for the second

operating mode.

21. The apparatus as claimed in claim 20,

20 characterized in that a respective second image
recognition device (lla, 1l1b) is arranged below and
above the provision plane, which devices can be
activated alternatively depending on the operating
mode.

25
22. The apparatus as claimed in one of claims 19 to
21, characterized in that the image recognition devices
are positioned in such a way that the image field of
the actual position to be determined can be completely

30 captured in at least one operating position of the
primary tool (6), of the at least one pivoting tool
(41, 42) and/or of the secondary tool (8).

23. The apparatus as claimed in one of claims 20 or 21
35 and claim 22, characterized in that the first image
recognition device (10) is arranged in such a way that
the image field assigned to it is captured from within
the pivoting range of the primary tool (6), and in that



20. The apparatus as clained in claim 14 and as

10 clained in claim19,

characterized in that, for determning the actual position of the conponent
in the provision plane (7), the second i mage recognition device (

is arranged

bel ow the provision plane in a manner directed from bel

la, |ib)
ow

upward for tbhgLd27wd,/ 15 epev@ti ng node and above thexmrovivg-Weqia®e In a
manner directed from above downward for_the second operating node.

apparatus as clainmed in claim?20,

21. The

20" cHaracterized in that a respective

second i mage_. recognitjon device (lla, IIb) is arran el ow and . above the
provi si on pl BAe, %é%%ﬂédéﬁFﬁ@% &N OB lt&@Fivgﬁgacﬁltgfﬂﬁ?iv * deg¥ndi ng on
t he operati ngecomdeopba2ngThedppal @t Hsrasgeaiimedkuidch oaewaly drats 19 to
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the at | east one pivoting tool (41, 42) and/or of the
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primry

secondary tool (8). 23. The apparatus as clained in one of claims 20 or 21
35 and cl ai 22, Thar apreriered iast haaimhd fin sonenmfe ckaboynilPi dre devi ce

(10) is arrapged dify Shalea ey that chhhe Eé@?ﬁf&fﬂsﬁﬂ daagsi Ql@fd(s%bdﬁd
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25. The apparatus as claimed in one of claims 19 to
24, characterized in that the third image recognition
device (12) 1is arranged at a linearly displaceable
slide (16).

26. The apparatus as claimed in one of claims 11 to
25, characterized in that the placement station (3) is
embodied as a feed system for the preferably linear
passage of a plurality of substrates.

27. The apparatus as claimed in one of claims 11 to
26, characterized in that a wafer cassette (27) with a
plurality of wafers 1is arranged alongside the supply
station (5) and can be moved, for the purpose of
loading wafers onto the supply station, into different
loading positions in which the supply station can be
loaded with a wafer from the wafer cassette and can be
unloaded, and in that the wafer cassette can be moved
into a rest position in which the supply station, for
processing a loaded wafer, can be displaced at least
partly in the horizontal working plane over the wafer

cassette.

28. The apparatus as claimed in one of claims 11 to
27, characterized in that one or a plurality of
intermediate placement stations (40a, 40b) at which a
component can be placed temporarily prior to the

el d ign toit is captured fromwthin the pivoting range
V%ff%gogg% 24?X?ﬁe apparatus as clained in one of



23, characterized in that the first and the second inage recognition device
or the optical axes thereof, in the region of the exit opening, are
arranged on 10 nmutually offset vertical axes. 25. The apparatus as cl ai ned
in one of clains 19 to 24, characterized in that the third i mage

recogni ti on pad@mie® (112)04 Hearranged at a linearly @hsphbageabkeo3ts slide
(16). 26. The apparatus as clained in one of clains 11 to 25, characterized
in that the placenent station (3) is~ éfbodied as a feed systen1for t he
preferably |inear assage of plurality of substrates. . The

appar at us a§?ﬂ4§ﬁﬁﬁi? %?% 6?C8P§Fﬁ¥ f?ogo E@GEmﬁﬁa?%E?%g?QeHnlﬁhﬁhat a

waf er cassetdpgeradf)vem tdyion pd:ﬂr ahet pr@hawgrf &1 S( @Y rangedr abongsiede t he
supply 25 station gf) and can zh ‘Jor4%ﬂe pur pose of | oading wafers
onto the suﬁ& IO, Bt %HQf t!*4'0dtfi'ng positions in which the
supply station can be Ioaded with a wafer fromthe wafer cassette and can
be wunloaded, and in that the wafer cassette can be noved 30 into a rest
position in which the supply station, for processing a | oaded wafer, can be
di spl aced at |east partly in the horizontal working plane over the wafer
cassette. 35 28. The apparatus as clainmed in one of clains 11 to 27,
characterized in that one or a plurality of internediate placenent stations
(40a, 40b) at which a conponent can be placed tenporarily prior to the
PALO27WO 12. 04. 06 PALO27WD- 0600366 - 27 transfer to the secondary tool (8)
are arranged in the operative region of the primary tool (6) and/or of the
at |l east one pivoting tool (41, 42).





