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melting of soldering connections, encapsulation,

singulation, etc.

For positioning the chips on the substrate there are a
multiplicity of different processes such as e.q.
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 is understood
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 1s transported
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
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 magazine "Newsline 1/2002"
(machine type "Easyline"). In the case of flip-chip

he wafer
nto 35
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US 2005/0132567 has disclosed an apparatus in which
semiconductor chips are picked up by a rotatable pick
tool and are transported from there to a higher plane
and are accepted by a further tool, which carries the
chips in a 1linear movement over the substrate and
deposits them there. Pick plane and substrate plane run
parallel, but at different levels. It thereby becomes
possible for the wafer table to be able to be driven
under  the substrate table, which is evidently
advantageous particularly in the case of large wafers
because 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 1is deposited onto the substrate by its
structure side rather than by 1its 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 components 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 1is to afford the
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35 substrate again by the same bearing side (non-flip application), with
_the possibility of obtaining a highest possible throughput with an inproved
depositing accuracy. Moreover, the intention is to afford the
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and/or if the actual position of the substrate is determ ned by neans
15 The use of the turning apparatus in the provision plane
makes it possible, in a simple manner, to reverse again
the turning process that otherwise takes place during
the transfer of the component from the primary tool to
the secondary tool. The turning apparatus evidently
20 simultaneously fulfills the function of a type of
intermediate station which enables greater flexibility
for the different movement sequences and process

parameters.

25 Further advantages can be achieved if the actual
position (position and angle) of the component on the
supply station prior to the pick-up is determined by
means of a first monitoring device, and/or 1f the
actual position of the component in the provision plane

30 prior to the transport to the substrate is determined
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

35 position of the component 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
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15 A particularly high component throughput is 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 second primary tool delivers a
component to the turning apparatus. In this case, the

20  two primary tools may move synchronously or
asynchronously with regard to picking up and delivering

the components.

Finally, a particularly high process flexibility of the
25 apparatus can be achieved if in a first operating mode
the turning apparatus works in an operating position,
and in that for a second operating mode the turning
apparatus 1is brought to a rest position, in which the
secondary tool accepts the components directly from the
30 primary tool, said components being deposited onto the
substrate by the structure side remote from the bearing
side (flip-chip application). It is evidently possible
for a component thus to be deposited onto the substrate
after having been turned or without having been turned
35 by means of one and the same apparatus whilst

maintaining all the advantages.



side (flip-chip application) . It is evidently possible for a conponent
_thus to be deposited onto the substrate after having been turned or w thout
havi ng been turned 35 by nmeans of one and the sane apparatus whil st
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fostered by yvigtue of the fact (hat, @ first and &, . fiexibility of
15 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.

20 Further advantages can be achieved if 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.
In this way, an image recognition device can

25 simultaneously be directed towards the supply station
from above, while a further image recognition device 1is
directed from below towards the component held either

by the secondary tool or by the turning apparatus.

30 This type of observation of the 1image fields 1is
fostered by virtue of the fact that a first and a
second primary tool are arranged diametrically opposite
one another relative to the axis of rotation preferably
on a U-shaped rotary arm.

35
The turning apparatus itself may also be a rotatable
double arm tool, in which case with each arm it 1is

possible for a component to be accepted from the



second primary tool are arranged dianetrically opposite one another
.relative to the axis of rotation preferably on a U shaped rotary arm 35
The turning apparatus itself may also be a rotatable double armtool, in
whi ch case weALk2@#rhearamobt is possi bl é for a conponeRALA26WhHed5a6eept ed from
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tool. This 1is because with this arrangement the
housings for drive and camera installations extend
15 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.

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

25 means.

A discontinuous feeding of components at the supply
station can be achieved in a particularly advantageous
manner by virtue of the fact that the turning apparatus
30 is embodied as a buffer station for temporarily
receiving a plurality of components. It would thus be
conceivable, for example, for the turning apparatus to
be embodied as a carousel having a plurality of turning
locations, so that a specific supply of components is
35 always received at the buffer station. As a result it
is possible, for example for feeding a new wafer frame

at the supply station, to temporarily shut down the



concei vabl e, for exanple, for the turning apparatus to be enbodied as a
_carousel having a plurality of turning |ocations, so that a specific supply
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i s possi bl e, pHiop2wewarpie ocbor feedi ng a new waf er franeraai22tibed=0ppt y
station, to tenporarily shut down the PALO22WD 26.10.05 - 7 -

PALO22WO- 0500687 primary tool. During this shut down tinme, the secondary
tool takes tpreimappohepts Proinghé&hbaf sbutsdawinorting wifher seewedary may be

arranged al ongsi de;kde SHOPEImpIn&hEE T PRoANEHEaBy PEe PO¥Edy 1601 the purpose
of loading wafer franes onto Et)he supply station, into different |oading

positions in which the supply station and the wafer cassette are at | east

partly arrangeg¢a@srt e sate phafebeantd tdhddt al begvadier tehassaigel gan be
noved into 10 a rest Elosmlon i N whi Cfi,} t?e supply station, for (_iE)rocesa ng a
t

| oaded weX erSFREHEY @RF i BFI {EF PEadSREIBOTH Pie HRATLONt al
wor ki ng pl angaoyer firdameswabetocasset appIhe smafterorcassatbe it ¢ st

i dent | b d i.n.a_highl - [ ithout its 15
function’ bei NO= A1 PEE a0 Tg the"ToaaI hg Sof> THEY worRF hars €461 orie Fi nal Iy,
further advawsbgescamyettdi arenakl yebet aehitdyedrrfangesl am ahp wsahety of
I nt ermedi at e; 20, pl Qﬁgr@ﬂt tf58t Laas Al phich 3 Gamanent. Gan e plaged

tenporarily E[))I’I or'to the transfer to the turning apparatus or prior to the
transferl® o &hersgconeas it 1emol 1ar evlakeingee i nsupely egitont ofnit hef oot at i onal

circle of the prioB{yqtQolyocddedis wa\edent L ymd Nug 2o POSSIiRLE Jleh 1 adivi dual

conmponents to be tenporarily renoved fromthe working process and stored
i nter nedi at e}§3Fh BREEL Yt I Thet PP odeFSE@NIGAL QT ekl nPlafea AvaTertip®int in
time. Specifjgablycawisthtegarik t Qarpres@itscdae qdahi tthuseoh {@ments in
manuf act uri ng, it 30 |3 neces%arg)(l_l n sone instances for ex,arﬂ)l eto
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working station.

Finally, further advantages may additionally be
achieved if one or a ©plurality of intermediate
20 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 secondary
tool are arranged in the region of the rotational
circle of the primary tool. It is evidently thus
25 possible for individual 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 regard to
present-day quality requirements in manufacturing, it
30 is necessary 1in some 1instances for —example to
differentiate chips in terms of quality. In order to
obtain a highest possible yield, it may be necessary
for only high-quality chips to be deposited onto
high-quality substrate positions, with poorer-quality
35 chips being able to be used on poorer-quality substrate
positions. The intermediate placement station also
enables qualitative control of the placement process in

a particularly simple manner.
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and fromthe drawngs, in which: 5 figure_1 shows a sinplified illustration
of a subdi vﬂiwwrérem@raeafsrémc%%uépérloaﬁps d¢3¢tREt ¥ PA &l ar ged
fashion, 10 J:i&aHsEa 2y SOVSd Bndti gl yd SEReBthE dtdwsigal i o whidn: apparatus
according to the invention as seen fromthe side, figure 2a shows a highly
sinplified side illustration 15 of an apparatus with a wafer cassette in
the bottombsgufeed mm%méonafigum@ﬂ&fﬁ&bwsjﬂﬂmsﬂﬁﬁﬂﬁﬁusidfaccﬂrdance
with figure 2a with thq? Q§ ﬁa. gtte hn %he t opmst ngo gggd osi tion,
figure 2c shows the ad% T accé?ﬁan&g th %ﬂ?o St TR waf er
cassette in the rest pbbm$tnmted5lm|§n&irgmﬁsfmwhl®me side illustration of
an alternative apparatus with an additional intermediate placenent station

in the region of the primary tool, 30 figure 3 shows a perspective
illustratli onfofurefirsghows a hlghly schematic illustration of an

apparatus according to the invention as seen

from the side,

figure 2a shows a highly simplified side illustration
15 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

20 feed position,

figure 2c shows the apparatus in accordance with figure

2a with the wafer cassette 1in the rest

position,
25
figure 2d shows the side illustration of an alternative
apparatus with an additional intermediate
placement station in the region of the
primary tool,
30

figure 3 shows a perspective illustration of a first
and second primary tool, a turning apparatus

and a secondary tool,

35 figure 4 shows a cross section through a first and

second primary tool and a secondary tool,



and second primary tool, a turning apparatus and a secondary tool, 35
_figure 4 shows a cross section through a first and second primary tool and
a secondary tool, PALO22W)/ 26.10.05 - 9 - PAL022WO 0500687 figure 5 shows

t he schematimniobbtwsbpatd.on of a first-apd-second pri mapyLA2ewd-E0A687 t ur ni ng
apparatus as seen fromthe side, 5 figure 6a shows a cross section through a
first and second primary tool with the associated separate inmage

recogni ti on Bevieesd farows Fhew IRt thelbotsbirrinana of ew tfoWesd t he

top, 10 figure 6b showsn@ ciREInECtHPMANy oughoa fidgt apd seapngyprimary

tool with an associated comon i nmage recognition device for a view toward

the bottom and a vi ew YRRRFICERe?T 0PTSRS FPHUTRR F59%0 7e show different

sequences of a working procedure with turning of the conponent, 20 figures

8a to 8e show different uences of a working Fgr ocedur e gi.th ut t(ajr ni ng of
I

se
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an apparatus. Figure lsétdnsdtratresaany ardcarigenehthknaive persseciacead highly

sinplified manner, in which rangepent _an 30 already subdivigde
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al ready been singul at e@o;?)’ means of the sawing |ines, which is indicated by

the int elrocepti ng |ines.

figure 6b shows a cross section through a first and
second primary tool with an associated common
image recognition device for a view toward
the bottom and a view toward the top,
15
figures 7a
to Te show different sequences of a working

procedure with turning of the component,

20 figures 8a
to 8e show different sequences of a working
procedure without turning of the component,

and

25 figure 9 shows an overall perspective illustration of

an apparatus.

Figure 1 illustrates an arrangement known per se in a
highly simplified manner, in which arrangement an
30 already subdivided semiconductor wafer 18 is 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
lines, which 1s indicated by the intercepting lines.
35 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



35 Each chip 1 has a bearing side 4, by which it adheres on the wafer film
19 prior to detachnent. A sem conductor structure is applied on the
opposite side to the bearing side 4, for which reason it is referred
PALO22WOD 26.FRD.005i0/28010-. 0PALO22WO- 0500687 - t 0 her ei naf pxgr2agot03e063T uct ur e
side 17. The singulation of the chips by sawi ng and the detachment
procedure fromthe wafer filmwith the aid of needles and other auxiliary
means are sufdi cihemeiypaéiern t8st heth® petseirtsiid | edifa t he/ art .THhe nost

i mportant et diel £OponeRt shel [ dnfhd sbly e i desetd bedewWddt Jefnfignce to
figure 2. ation is arranged on machi ne, frame 26, said supply
10 station M%éﬁ%dﬁéﬁ% ﬁhlehé“’apﬁ'ee"seg%llﬁaé’ét&s et it Of amee s

recei ving preparechaafeixilaaes noanscerdapaerivithtlibygunewh. thurdher wafer
franmes c??g be subse%éeii%g rg VI ded as required froma wafer cassette 27.
Two pri rar YToors at St e above the supply 15 station 5 such
that they can be rotated about an axis rotation, which will be described

D ore et ale | RELOW LN She AL, ohet r@g TR L 02 Beeif® be (ot on

sem conduct or Thi ps can ranspor I"ane
5to a pr ow@éemrm@ﬂlewfl?thocatfedenze mOghfequun@ ter nAngU@p@a’r athes 191 s

arranged in gh Qifr%én%feosa'oﬁ Br oxL s 9Pl ape L, g@d i acpl es,lgﬁ)ﬁcept a

sem conduct or m-a primary too turn 1t through 180 ransf er
it to a@ecoﬁ%ﬂpfﬁ 0bEiBg ?ﬁ@odéée@orﬂdaryh@o@lregem #Fashged en wafsey de 15,

whi ch can b@a@lépfélﬁegeéé%gné gk‘bﬂgréé' ba2dr ABhRceMeNty SIAHRES IS
arranged in a region belowthe de rail 21 and_in a_manner laterally

of fset with "Hepetdu¥® thefSuppey §?§?Foﬁr5me§alcénplb§cegd@rﬁeq§ted{ Gh  being

enbodi ed in phevpiesenis casquaseticetlronstenwaffer thespassager of mwwli vi dual

substrates 2 O{mg.rh(/}Of]Ct r‘iuous6a’

6b are mounted above the supply
15 station 5 such that they can be rotated about an axis
of rotation, which will be described in more detail
below. With the aid of the two primary tools, the
semiconductor chips can be transported from the plane
of the supply station 5 to a provision plane 7 located

20 higher.

A turning apparatus 9 is arranged in the region of said
provision plane 1, and is able to accept a
semiconductor chip from a primary tool, turn it through
25 180° and transfer it to a secondary tocl 8. The
secondary tool 8 1is arranged on a slide 15, which can

be displaced along a guide rail 21.

A placement station 3 1s arranged in a region below the
30 guide rail 21 and 1in 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.
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



substrate. 35 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 PALO22WD 26.10.05 - 11 - PAL022WO 0500687 chip 1
at the supplpprstatoi/en. ®.psior to lift—afff - A second cear@eawd-Dsodestifies
the actual position of a sem conductor chip at the turning apparatus 9
after transfer froma primary tool 6a or 6b. Finally, a third 5 canera 12
can identifychie actatal thesisurm yof statiogubstpaier 2 ton thet pp&Eendnt

station 3. Saldhddi Edmegamera hegtemaeg%eonaeteudeolsqtl\MH checap be
di spl aced along, a guide rail 22. Further details concerning these

conponent s WS AP ERK g&PEPonR t 10508 gGPés‘lélganﬂpEar?sFHEe Ef hé ffiscenent
station 3 and-drerstipptom si aprpfﬂaféy ’cb@lOGadbfzf epentripbangs, at ke isuppl y

station g, that is .to sa 8 % Eg can |den1I. nove. under the 15

pl acement st@iorf tlifat t& §W§ ¥deF"Ehe ?Elé%l RRTEN O 9 r dtoits

range of nnwammﬂrammeﬁebyn t tiee | lader@lran eftathennadhi e fd anth i2al can be

kept very sgg&i qu supp ¥ %ggaon $ %lq%ehOEEZO ﬁi % é%sphﬁgeable in
a 0

two spati al axes %i nce~8ac Vi duZ ch| is1n each
case to be mﬁmewiuexéctiyommdea tGElﬁeftrﬁglofEZprlﬁumyheaolda&aﬂk&ﬂs of

this type ar o] S ed i t e gures 2a
Sritd o e?éa)kl\{\%]sséco%%g nﬁéﬁ?@ Mgh hQ, 'é eii ZfEkhc!:Iﬁ

to 2c reveal furt ing the i sp aceabl e supply
stationl®, tloidereyetiard 4Aiso in combination with the mafer cassette 27.

The wafer cassette 27 has various insertion conpartnents in a manner known
per se, each conpartnment containing a 30 prepared wafer _frame with a

subdi vi ded %€ (Fhe REBEFESAEe SKACAON gurdd) thehguRRL ¥r SEa$4€M & can be
lie on different planes, the supply station 5, that is

to say the wafer table, can evidently move under the

15 placement station, that 1is 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

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

25 Figures 2a to 2c reveal further details concerning the
displaceability 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

30 prepared wafer frame with a subdivided wafer (in
accordance with figure 1). The wafer cassette 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.
35 In accordance with figure 2a, the wafer cassette 27 is
in the bottommost unloading position, in which a wafer

frame can be removed from the topmost tier.



noved vertically and a renoval nechanism (not specifically illustrated
here) can renove a wafer frame fromeach tier and transfer it to the supply
station 5. 35 In accordance with figure 2a, the wafer cassette 27 is in the

bot t ormost  ug;gaskidygspPasipti on, in whic wafer framepgan.he dseppyed from
the topnost tier. PALO22WD 26.10.05 - 12 - PAL0O22WO- 0500687 Subsequently,

each tinme a wafer franme has been enptied by picking, said wafer frane is

pushed back ¢ oedhent L@y resppndiing enpiyrdi ef rang EaBeWe‘é@f eimdt B4 i S
renoved from t he next tler ut|I thergast tier is ac Int |s case,
h@@nﬁ%«?

the wafer cad%ePt&k2ndys u4eERTi F HHE t DPMBYS pOBIEPI g€ whi ch i s
il lustrated ¢orfegpvrdlhy AsnptSy appaentangar tai coéar | yaf et eaftamd rore thi s
figure, the left hnd end face of the_,wafer ass he_illustration
runs appr oxHFr%fF%Y?/glOfﬁoé[hgé |aP?§7IC ?helfeéﬁbtc]t %t“tehei?ﬁ ning"tirti e of the
two primary testiseda and 6bhibt waubd beheonczelf\eabl eassender Certaid

ci rcunst ances to shift t waf er ssette eyen closer to the axis 13 or

rotation of Thel@twd prt t&?lpglos ERPVERe RRAPEF RRssettE R outY be 15
rai sed up oniylusttdveed| hustfna;uaﬂb vebt i ¢al p@sappament dahet itondl gariyrar y

tools. When pjcki er frane onth st at wafer
cassette 27 &se?%ggrg O%efﬁ tﬁ(lag}lgvél ?ﬁz%pgl&%guﬁﬁl%%gatc |oft htvﬁ'n chis
illust rat ed vaférguess2dctel nin hltsleposllusm:attm suppby agi@taxoma;elwi ch can
be di ace a n f rt acenent
stati Iofl da%g%lﬁg\?%fp\%ak%h é%% éet%tace 1J2307 ﬁgé %Aﬁgnggéregﬁgggﬁe rg:;c }?ne | ayout
pl an can 25tm| denmbyybedodt &@randned.. JF’a gurelddbshawncai el ke nat i ve
embodi ment of , 30, apRgRALYUS '5'1?%&%951‘{'8@%"“”&0“ gé‘x{eft[zhe w.H an,, Additional

internediate p acerrent station 40 in the regi on o rotatlona circle
14 of the tweapsehbeyeven closer to the axis 13 or rotation of the

two primary tools, so that the wafer cassette could be
15 raised up only in the illustrated vertical position of

the two primary tools.

When picking up a wafer frame on the supply station 5,
the wafer cassette 27 is lowered below the level of the
20 supply station, which is illustrated in figure 2c. In
this position, the supply station 5, which can be
displaced in two spatial axes, can be shifted both
under the placement station 3 and over the wafer
cassette 27, by which means the machine layout plan can

25 evidently be kept very small.

Figure 2d shows an alternative embodiment of an
apparatus in accordance with figure 2 with an
additional intermediate placement station 40 in the
30 region of the rotational circle 14 of the two primary
tools 6a, 6b. A plurality of such intermediate
placement stations could be arranged in angularly
distributed fashion in the region of the turning circle
14. The intermediate placement station has a buffer
35 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.



tools 6a, 6b. A plurality of such internediate placenent stations could be
arranged in angularly distributed fashion in the region of the turning
circle 14. The internedi ate placenent station has a buffer 35 function and

serves for iplieesmdbatel ysstoring a _pijcked-up chip. Aba@obasesopednt in
time, said chip can be reintegrated into the working process or el se be
conpl etely excluded. 2AL022W)/ 26. 10.05 - 13 - PAL022WO 0500687 Figure 3
shows further details of the primary tool and the secondary tool. The two

primary tool s, 6a and 6b are Jarrange di.anetrical |y opposit e anot her at
Phe ond 5 art R Ehe SOPEP SoRETBE Gl Udnctt « bbay EaRRE 33 EoPle AMbt ary arm
rotates aboutha dHecozdatyl taxis TBeanhdocanimbeydtbwés ©bat anidorsd lardy neans
of a notor 25 The descri be a 14 in
this case. AT amﬁﬁﬁégﬁk§§g§%Yt%pggséggl65M%u pu fﬁgémggchh% &#fl be
descri bed bedirmdv onsther auged witdsi roft hze Urshapédnabterycheml43 Thléhepr ovi si on

pl ane 7 prac£6€$£'{3}8 @%Eaﬂgg'g%%ﬁéj %%QQ%B%@? fgﬁﬁfpf§tak

rotational circ turnlng apparatus tvvoturnlng ar ns
30a and 30b ks driaegedotatsandlpyovysimeansl afe.a | netaxi 8528Toke tvoration is

aterally of {351sseyPuhal ol hosEesBect L8:athenax! s:idaal ol g of the

rotary arm 23. appar at us |xe hol a sem conduct or Ip, for
20 exanpl e aC@%@t|bncﬁméﬁﬁehougla@réﬁg@dtatO@a@ﬁteW@ @mt@uﬁaurﬂhxpkwn130a,

30b, ~anglpogoys] y tget h%efs‘é"%lB 'dmark}’elévPO' s; b, a@pan-?rgﬁ gyiide il lefd for the
slide 15 of the secondary 8 extends above fhe provision plane 7. In

t he p05|t|oﬁotﬁth%@ébt%Hr¢hef1@ure 3, the secondary tool 8 has just
accepted a sem conductor chip fromthe turning arm 30b of the turning

apparatus 9 and is transportlng sald chip toward the placenent station. The
t ur ni ng armThe provision plarne practically forms a horizontal

tangent with respect to the rotational circle 14. The

15 turning apparatus 9 with the two turning arms 30a and
30b is arranged in said provision plane. Its axis 28 of
rotation 1s laterally offset somewhat with respect to
the axis 13 of rotation of the rotary arm 23. An
apparatus for fixedly holding a semiconductor chip, for

20 example a suction needle, is arranged at each end of a
turning arm 30a, 30b, analogously to the two primary
tools 6a, 6b.

The guide rail 21 for the slide 15 of the secondary
25 tool 8 extends above the provision plane 7. In the
position illustrated in figure 3, the secondary tool 8
has just accepted a semiconductor chip from the turning
arm 30b of the turning apparatus 9 and is transporting
said chip toward the placement station. The turning arm
30 30b is already ready again for accepting a new chip

from the primary tool 6b.

In accordance with figure 4, the rotary arm 23 with the
two primary tools 6a, 6b is arranged in a shaft 31. The
35 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



30 30b is already ready again for accepting a new chip fromthe primary
tool 6b. In accordance with figure 4, the rotary arm23 with the two
primary tools 6a, 6b is arranged in a shaft 31. The 35 primary tools

conprise a syshbap,need 8532, for exanplge,_ which can spglupo-as9688conduct or
chip 1. For taking the latter fromthe wafer film a small lifting

novenment nust evidently be able to be inplenented. This PALO22WD 26. 10. 05 -

14 - PALO22WWx §50068 fovdnidritng igovenesttés efdact d heiechy Voft uemof the
suction needl e 32 bein rranged at, the end of a Eivotable %oub e lever arm
33. The ot he?U&ntP? s ne(cgedﬁr?ect ©5 18 %pn8arareE%pi &Font33, Tdn The Actuati on
5 of which thevstabion deedle 32evsral aemdi Spl.ac@tde bnsikeead eofd t hies

pneumati c piston, an e|lectronmagneti.c. driyve ar at us ul d al sq .be used, by
: “the FBAT 2301 6 OF ThE

vay of exanpT@IeTreYoss i RS SAY: g Tt realti zati 67 o lifting

novenent Scoubfl altsictbe tichi eued ioby ohkedleeaB8. 140 dlsd s dlsgdaadlent from
figure 4 th he turnin appar .9 h I o] drive r . 35.. Figures 5
g i 064 UIdY POrAPBRLALYS ® MAPSLLS, O, eIl B o

and 6a schendiica eTarrangemnen WO carer and 11
wi th the assaciwatedppakbtndnabiudd ddiso wd hised hebyotayi odalexamzle. 14 for

the two pri ”PEYngto%@ S 8an R JQ?i{%D &?d‘@rg}elo éQ?i%%gi%e GEranged one
above anot her i separate canera usi ngs : 24 , 10 be precise on a
vertical plahefRngunevereih ecowbdnelsofpeecachievadwy hotkepaeeans.t he
verticalgpl ane of the rotational circle 14. The inmage regions 37, 37" of

t he actual positions _to be captured are viewed via deflection mrrors 36a,
36b. The deftecits oflfiorr 8¥V1968L] sTHRBi it thethpEsttRanmdrar @540 and

captures the;hFREL €90 ONaS7i 08 bl SHPPE YmoSbAL3ON 5, while the second
deflection mrror 36b is assigned to the second canmera 11 and thus views

from
Figures 5 and 6a schematically show the arrangement of

15 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 separate camera
housings 24, 24', to be precise on a vertical plane
20 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 deflection mirrors 36a, 36b. The
deflection mirror 36a 1is assigned to the first camera
25 10 and captures the 1image region 37 on the supply
station 5, while the second deflection mirror 36b 1is
assigned to the second camera 11 and thus views from
below the 1image region 37 of a semiconductor chip
fixedly held by the turning apparatus 9 or, if
30 appropriate, by the secondary tool. It goes without
saying that corresponding light sources which
illuminate the 1image regions to be viewed are also

provided.

35 In contrast to this, figure 6b shows an alternative
embodiment, in which the two image regions 37, 37' are
viewed by means of a single camera 11 accommodated in a

camera housing 24. In this case, the camera housing



bel ow t he i mage regi on 37 of a semi conductor chip fixedly held by the
turning apparatus 9 or, if 30 appropriate, by the secondary tool. It goes
wi t hout saying that corresponding |ight sources which illumnate the inage

regions to bg;ybawpdsargoal so provided.c 35 I n contraspat@okdicsoobdgure 6b
shows an alternative enbodinent, in which the two inage regions 37, 37" are

viewed by neans of a single canera 11 accommpdated in a canera housing 24.
In this casesxtdedsanmrehdoushggt RALA22VAA26ctBoA50f the- aRAISO2ANM> 0500687

extends in the longitudinal direction of .the, axi.s 13 of ,.rot.ati f the
Fotary arm 2P EHe e ap PETRY BRGL 23 < TPBqTey SR Dk A ¢ hi s
solution is & feeqedrdy imebhns oésa pifr tbis38olloy inay ief efavyilesl by The
pl acenent pr re-for i €on t chip.i scri bed below with
reference toﬁ?cifrg%r(gﬁs %amj?rols%n,%’nd&?hvgé%oﬁ seeg(%Pp\g\%i ch the chip is placed
onto the5 substrate by the sane placenent side by which it 10 previously

adher ed on tee Waliefosbidm (B9BeLhipe 2pbLi oAt LoR)oohB,BeGOr dangg Wi flgure

7a, the rotary . I's in a vertical position in which th mary tool
6a acquires deserikondietory vhLp Medmnemess ppl §1ovtesdi 6a SCan@ t hieh pri mary

tool 6b trangfers-gudse Sedt copduat oreichi ol eady phickadh upreviusly to
the turning apparatus 9. In accordance with figure 7b, the rotary arm 23
rotates in SWWPOWIF? eckY onthe antPihe RIFCRGHE h i sdtbonddiych 20 % ool 8

noves inoearremedi 6@sty on dihdred hi sncasene t heragegondaf ymt 0o{ndiast eosepted a
sem conductor chip from the turni n% apparatus, whil e_the sem conductor chip

previously dEPRPYEFRH PR t hdlt GEFORGRNGTarat Us Etgyre 7amithe itP ey same
position. Therprppany tiaol abbenewcdd pPaegs idownvar dhwchhette Imsidiami | e the
primary too'tggl ba acquires a semiconductor chip from the supply
station 5 "and the primary tool ©o6b transfers a
15 semiconductor chip already picked up previously to the

turning apparatus 9.

In accordance with figure 7b, the rotary arm 23 rotates
in arrow direction a and the slide with the secondary
20 tool 8 moves in arrow direction b. In this case, the
secondary tool has accepted a semiconductor chip from
the turning apparatus, while the semiconductor chip
previously delivered to the turning apparatus still
remains in the same position. The primary tool 6b now
25 moves downward without load, while the primary tool 6a
moves upward with a picked-up semiconductor chip. 1In
the position illustrated, the imager regions for the
actual position to be captured are no longer concealed
by the two primary tools 6a and 6b, so that it is now
30 possible, as 1illustrated in figure 6a, to effect the
capture of the actual position of a new semiconductor
chip on the supply station and also that of the
semiconductor chip still fixedly held at the turning
apparatus. Approximately at the same time, the third
35 camera captures the actual position of the substrate at

the placement station 3.



noves upward with a picked-up sem conductor chip. In the position
illustrated, the inmager regions for the actual position to be captured are
no | onger concealed by the two prinmary tools 6a and 6b, so that it is now
30 possi bl e,prag2iWd/vstroabed in figure g to effect thearocapswseoed7 t he
actual position of a new sem conductor chip on the supply station and al so
that of the sem conductor chip still fixedly held at the turning

appar at us. Appr excoatlehyeatwitie Saogere nkc, t hdet hrodaB) eamer23cdptsures the

actual positjo t he su r e C stati -
PAL022W)/26.%Le0£(dgéC-1 o %i%&%%\?\&%gf&%Bﬁéﬁf%lr daﬁéég\?\nlgﬂ'fi dit% 7c, the
rotary arm 23¢erdareathed &n dppeoktsmtiéby dronicardett posrhipn.omive
secondary togle 8 Sdepesi;ke 148 ch@t.cﬁggk'%ﬁgﬁicc@tpa@irﬁr?. hhe sybstyafe at the

pl acenent station. At the sane i urni ng apparatus 9 has al so
begun to5rottatree, i Bhar FBRNENEeéPPeratUisn Dorltes 8bSP uPAIHRAe ter edtRlst y

recei ved chip, 1,thpQualt A8Q1dh acqer danger Webh i gur endd pAdia sigcigpdary
tool 8 is 10 already being noved back again in arrow direction d. = The
turning appafe®es’e ralsimot Yetowdmpt®lely finished the turning operation
and the rotary arm 23 has |ikew se not yet reached its vertical pick-up or

delivery posjtion again. Incidentally, ge g'rections 15 of rotation of the
rotary arm SFCPﬁaaPE?niwﬁ§ a%p%t?%ﬁ ui 5 hﬁafseCiW%Wo %8& e Senses,
but always alrédey saeendi mestednbask tdwdit hént wrrat adyrbodiea &l ways
intermesh without colliding wiith opge,another.  Caonsequently,..two.chips are
al ways trans %?t%%r%ﬁn%%%gariéu%f Bahi§l8t 39;%0|¥§It r%)\?lgﬂ’f elé'%/ %%Ihe ach
case. In thetlppsituoming acperdance waehd fibererdeéaryhe artur iidng reppar at us 9
has attained) 3, gorpl et g f ot gLion.LARGUSh (180, 30038 1t he, s qtary arm 23,
whi ch is now once again tn a vertical position. e primary ‘tool 6a

delivery position again. Incidentally, the directions

15 of rotation of the rotary arm and of the turning

apparatuses always run 1in 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

20 of a rotational movement of 360° in each case.

In the position in accordance with figure 7e, the
turning apparatus 9 has attained a complete rotation
through 180°. So has the rotary arm 23, which is now
25 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

30 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 driven in a second operating mode. In
35 this case, the turning apparatus 9 is brought from an
operating position to a rest position. This is done by
drawing it back to a plane lying behind the plane of

movement of the secondary tool 8. For the sake of



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 |likew se ready to accept the
30 now tur neehioheypo/fEom.vhe turni ng appaeratus. If it | sadesipedbopespl ace t he
chip onto the substrate by its structure side (flip-chip application), the
apparatus can be driven in a second operating node. In 35 this case, the
turning appabattsr9 islaridught fhem arurwpeg at iappagesius onhes a besn

position. Thj [ t ngJy nd; £ he pl ane
of rmverrentég §%ggﬂgcg§nfnd1g@c¥moggl EEQ%S ggfarkge@o?ePA%g%%Q j§6 ll% 05 - 17
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conpletely opiptted in figures 8a to 8e although it does, of course, renain
visible in the rest position, too. 5 The sequences iIIustrated in figures
8a to 8e51argely correspond to those as also illustrated in figures 7a to
7e. In aCCOi’I’HQC%e\qiuteﬂcfeisgthrBl@B%ra&écﬁniﬁoﬁd@@tr@l’s gl ’@oi Bepixkegeup from
the supply station g e10 rlmaéﬁtool \/\/nthe1 rlmar ?ool 6b
transfers a CSERFEBRARGCESr THIT diff ey tlout%t%ae o) déPy t s
evi dent thattbh@aecmdarcycotrmlno& mmz\tlmo flignger 8a,cqta| r@@nidtm@mrmnnduct or
chip on the Czllijructure SI case _aft the chip

€y 85 vas e, % ? Lurni ng
in the 15 operati ng escrlﬁD pre?n Pudl fplﬁ'ut arheP oh the “Beari ng
si de on Mhi cprmerghntpoméw ou@i:yladttfee edrimany thelwdlertdfarsherds a

accor dance "‘%%ﬂ {:bﬂg{%&g? chggr B?Etéooll9r ‘E‘oz%h%egée%%nd?aor Qo a e 9 arrow

direction a € Secon statidnary.” Int
position, thésteddentamthas c’@lﬁe orﬁs?ecqg@w céppﬂlr e8t meow erecl@IW@eact ual

position. I nadghails this SmanS ANt dhecieaiesf e structure side,
as was the case after the turning of the chip in the

15 operating 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

20 to rotate 1in 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

25 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.

30 In accordance with figure 8c, the secondary tool 8 has
started to move 1in the direction of the placement
station 3. The empty primary tool 6b and the loaded

primary tool 6a have covered a path of 90°

35 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



whi ch captures the position of the chip on the turning 25 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

bi functi onalprappawabasLo.89 I n accordanags with figure 8eaLokheo-9ecosriary t ool
8 has started to nove in the direction of the placenent station 3. The
enpty primary tool 6b and the | oaded primary tool 6a have covered a path of
90. 35 In acvoutdahte peth fdgurgesd, conplstesrdatynisordhag tsal ey
deposited its,«chifpnto the substrate and is on the way back again to the
pi ck-up posi t| on. The rotary PALO22WD 26. 10.05 - 18 - PAL022WO- 0500687 arm
23 has not yet conpletely finished its 180 rotation. In accordance with

figure 8e, tlhe Q&wﬁcﬂyn&@owtﬁa,fl@bré gand drhe d@ﬁﬁ@ﬁ'ﬁ'}%r Yobosl 68 ,arg, situated
exactly aon th rre vertl pl anf §The secon ary t ool is ready to pi ck
h

up a new chlﬁzf‘cﬂ hE ad-’é’d Fqo ptiovi SioHat ﬁfjar?é‘ao%ﬁt%eoﬁrl y tool
6a. At the &edmetvgetltae pRangar YTHeoosebbndsryeadylt @ pilskrepdg rew chip

fromthe 10 su&g ¥ stati on og.froﬁgthe waf er t.abl e. hg gl acer‘r/_ent rocedur e
now begi ns Pofh t'heY sEaF Zur 2° 9 PERSRSCSgat™h BRSovdrallis 198t spect i ve
illTustrati orpbeinet heyapyies apmimeleycrnd:aﬂd wiat h Athethédb5 gmchi néméy arthe26 and

the veler casserie, 2TLovereds DLoyheor s3L.PARI Ll gn hera, Theplagerent

station 3 i ere as a on WhIC ubstra es can be
fed cyclliOcal $ypply ast@m/ldnremlﬁmrx tmheWtaLfrem neb bppalfaeup @ cament ot ary

[ keni so be PSten PALDPAMG L 10 TE T 15 AL GY2WO 0500667 Patent. O ai ms
1. A nethod for the placenment of electronic
Figure 9 shows again an overall perspective
illustration of the apparatus described with the
15 machine frame 26 and the wafer cassette 27 lowered into
the rest position here. The placement station 3 1is
embodied here as a feed system 39, on which substrates
can be fed cyclically in arrow direction x. The turning
apparatus 9, the rotary arm 23 and the guide rail 21
20 for the slide with the secondary tool can likewise be

seen.



conponents (1), in particular sem conductor chips, on a 5 substrate (2) at
a placenent station (3), in which case the conponent bearing by a bearing
side (4) at a supply station (5) is picked up by neans of a primary tool
(6) and is ranersjporéad.o® a provisienipl ane (7) |yi ngerabove-o6hesgl ane of
the supply station by neans of a 10 rotational novenent of the primary tool,
and the conponent is accepted by a secondary tool (8) in the provision

pl ane, tranfakent] Ghasims he substrate (2) and deposited there,
characterized in that the conponent (1) is taken fromthe primary tool (6)
in the provision 15 plane (7) by means of a turning apparatus (9) and is
turned and tr-ansfferr 88He% hefsécontbey tRBACEBNE n <§£cheéaﬁ¥¥QHkﬁ it is

deposi ted omnddigersubstrat ei @ngert 88al Ar b¥ehheosaBteachngssi da (#) . 20 2.
The method as claimed in claiml1l, characterized in_ that the actual position
of the conpoHBRtIGH & he? s pl ¥ PLRSETORt pPFBFieB (Ré: pitek¥id s @eter ni ned
by neans 011: trﬁe f & drixd o rieing tk@ééﬂ%}@lelvj/ce bé@ii?@némé i(n)t hat at keaippAct ual
position of the conppnent in, the provision ane 25 prior to the transport
Dot he. SubstTR B qa, ok of 1 MRS R ebi s 0r e BE A B BAF Yo FERG. A cer (11).
and/or in tdrad idhetaatsdripesi tooa protheisnbpirate (73 detiemgmaiedre by nmeans
of athird WHPitQé%QQedGX'Cet&%z)gﬁﬁ?ﬂjﬂié¥g%%éﬁﬂwﬁ n %angctg§l %glues

I'r'e t

determ ned and a pr edet er m ned d "position € conponent” bei ng
correct éd. FotEieiamthodnesendmi nedf i ntheai pr2mackar aovéri zedd n thehat the

act ual - posi tddrerdiet EMpnetddue SaOfs@cor{géaéfsgggtii V&)l Mage dpcogni tion
devi ce whenever the prinmary tool or the secondary tool clears the I nmage
field of theztigioprlanon tvaperdetednPried. thaLerpabrage10.205 andQ -

PALO22WO- 05QQ687s i tded Th@chRt hoghasast ak B8l nonenat ctigé Mechgdheht

characterized in that at least two primary tools (6a, .
(1) is taken from the primary tool (6) in the provision

15 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).

20 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

25 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 actual values . determined and a

30 predetermined desired position 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
35 respective 1image recognition device whenever the
primary tool or the secondary tool clears the image

field of the actual position to be determined.



6b) are actuated in such a way that a first primary tool (6a) picks up a
conponent, and a second primary 5 tool (6b) delivers a conponent to the
turning apparatus (9) 5. The nethod as clainmed in one of clains 1 to 4,
char act eri zedrorwohias. ionos first operatdong node the 1Prioaewd-9goagfrar at us
(9) works in an operating position, and in that for a second operating node
the turning apparatus is brought to a rest position, in which the
secondary tobl (8heacmephedt les cokponedt sirdi peet 19f febaimehd pEPmady t ool

(6a, 6b), saiu commonents bRl RG> Ldeppshbed (Qpf Opfﬂﬁal%ub%l%%e @4 L he

structure S|de (17) renote fromthe bearing side (4). 6. An apparatus for
the pl acementPlof 26Pec G e coRpoTEt sa( #Ru nthakt iscuf AF S & e MTddIRdUtt or

chips, on atg¥ swb§§r@1e:1(s2)ulat 2@ @basenent, skabi on é&tonunMInra&y:ase t he

corbonent beaiing, gl 2, 2bpeLy. sLaLign (Sl P goaling o se (9, Son be

it can be rp¥pated about an axis (13) and by neans of whi ch the 25 conponent
can be transported to a provision plane (7) |ying above the plane of the
supply station, and the conponent can be accepted fromthe provision plane
by a displ ateablBhsenentady dookla8pedcam bener anSpoibeds dvetot he

substrat e (Z%hﬁPéjc@f&Peed d%‘-"’s{;%gg ther g, 101{.{] aro%%&%ftii% d Qdéh"i-%ea turning

apparatus (9 arrangedin e region o e provisio
means ofl Owhitlrningi agrapparat uP )t heotbspdneran capebétlnekmsnxtdmrt,he

primary tool,{f2a,;,6b)n the bear 'e%nds'é’ﬁeﬁé‘hﬁ&dn%’é ben L urdigd, i ?}rﬂ% can be

transferred to 35 the secondary tool (8) 1n such"a way that it ca
deposi t ed omRPAFRLEIbEEr BEOVIREe Eyaf n I8y Tt OSSN bedR | WishdEar) .

PAL022W/ 26. ddcOdar @1t oo PALOZ2YE-8p0E68Re EomblR caRRAIAITtAS Gt @bned in

cl ai m 6, char acterized
the prfmary tool (6a, 6b), said components being

15 deposited onto the substrate by the structure side (17)

remote from the bearing side (4).

6. An apparatus for the placement of electronic
components (1) in particular semiconductor chips, on a
20 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
25 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 provision plane by a
displaceable secondary tool (8), can be transported
over the substrate (2) and can be deposited there,
30 characterized in that a turning apparatus (9) 1is
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
35 the secondary tool (8) in such a way that it can be
deposited onto the substrate once again by the same

bearing side (4).



in that a first nonitoring device (10) is provided for determning the
actual position of the conponent on the supply station prior to the

pi ck-up, and/or in that a 5 second nonitoring device (11) is provided for
det er mi ni ng afhe2ac/aal 1posi ti on of the xomponent in theaLgErRew+0S0068 Pl ane (7)
prior to the transport to the substrate, and/or in that a third nonitoring
device (12) is provided for determning the actual position of 10 the
substrate, it- beiHee peeBabrus 0agoFlaénedednacilond hetdlearp Ry iggadial

val ues detery nedand &iRreqdeierdaned desifed positignpebtikRkcomponent. 8.
The apparatus as clajned in claim?7, characterized 15 in that th

moni tori ng d&¥ TERIRY | HRgedFERBGNPPF bR CRe P c ESCWRCEROREE T &St til¥hed i n
Euch a Y\ay ]tghafﬁplpest'gﬁ_agﬁ fp'rrﬂoti ofo t BRe a@tivd-upQsidrdiot oibfetdﬁtter;m: ned can
e conpletely captured i.n at. | east, one operating .position. the. primary
Cool or of t1eSSetondiry KT 269 e dopar ot s asPET RITED T ai m ¥ or
8, charact edéezednimi tdiathé hecthalt dporigéoneodgnhel aompdesinte iirs troeint ed on
a slide that_can. be dis ced I ip_on pat | Is. 25 The
appar at us asp% ‘é}sr’rjé%rgi rﬁcéfana? m )or pga%trchgf)acﬁééi g%%gl}‘%g%%gt ttz%e q?er st and
second i magesubscognét i emdier ces arkatr rrangbdridn Bouchtarivay tdeticdie i nage
fields assig to.t C u Wt hi e at. circle
of the pri map;g} og Bﬁgb?%i%g gg%qﬁggﬁghgg}%a?ﬁﬁ%d al%%utgrqe ﬁ(’)of%t %tlaolqlpngé% to 10,
char act &0 zeth¢ nsphatra®we phitndIginddPesgBale 6bp gogrecsupleasdiatol e anot her

in such a wayetfiedna cerroneni-t3rican P pekedqypebyiABANS @hga figst
primary tool (6a), and a conponent can be delivered to the turning

appar at us byPhedrseBrinededomtt B i RAP 100l Of sbyS PANPOBYEF 26. 10. 05 - 22 -
PALO22WO- 0500687

8. The apparatus as claimed in claim 7, characterized
15 in that the monitoring devices are image recognition
devices which are positioned in such a way that the
image field of the actual position to be determined can
be completely captured 1in at least one operating

position of the primary tool or of the secondary tool.

20
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.

25

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

30 the rotational circle of the primary tool.

11. The apparatus as claimed in one of claims 6 to 10,
characterized in that two primary tools (6a, 6b) are
coupled to one another in such a way that a component
35 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 clainmed in claim11l, characterized in that the first
and second primary tools (6a, 6b) are arranged dianetrically opposite one
another relative to the axis of rotation preferably on 5 a U shaped rotary
arm 13. Therappawatéasioasscl ai med i n-orpe of clainms 6 terLD22wo-chasrest eri zed
in that the turning apparatus (9) can be displaced froman operating
position into a rest 10 position, in which case, in the rest position, the
component s ceh belhtg anséepeedtud t h@ssecoHdaimed ool infromiehd prilary t ool

directly in dhe ruision plranen,andieaan berdeposid eds iy t Eﬁiﬁ%ﬁ;ﬁ rate by
the structure side (17) renote fromthe bearing, side (4). 15 14. The
appar at us astRE ne8li n°B) arheL R rIME AT LR TS TRl t HaPPPREIE G MINTyY

apparatus (9Yndther rolatabéetdoublee a1 tOPl rotat Wohchred&seawilih sgach arm
it is possible faqr aeacﬁorg)onent to be accepted fromthe 20 primary tool in
t he proviPsi h Tsﬁhaep F Ve 2Pansferred to the secondary tool,
respectively. 15. The apparatus as clained in one of clains 6 to 14,
characteriz in that_ the secondary,tool (8) iLs_ 25 arrange n i nearly
i opl aceabl o 1 | diy rPeEtEa TS s 0o Pl bhe PR ETINNG 3P i me 6 Lo
15, charact&razettemi 2ddt inh&hpti rdvey twolinrptapesratua (Pdt aenordzd pl ane
whi ch runs 0 i el rall el he_di .ace di recti of the
ac%é;?f{gé@ﬁ yroaralhel o grg?g{lﬁ‘s pShiEh%ﬁ me Rk Jdi ectl

secondary tool.” 1 he appar at us Imed In one of clains 6 to 16,
char act eéPi zeePs¥tidmat time phacbnepdsst ationtihe erbdli eePsksiens edd st ati on

for the prefesgblyedd heatapapsadger Hsrdpreg Plty athty icsabstyatgey,1 18. The
apparatus as clained in one of clains 6 to 17, characteri zedyl n that the

turni ng appare@ustie SRIGETed Feb29Wrs6110.165 the3PropAERSRWDIFBBD687  as
a buffer stain®n &@h t BBPOIRIIJsY teRCeIdHTY athe substrate by the

structure side (17) remote from the bearing side (4).
15
14. The apparatus as claimed in claim 13,
characterized in that the turning apparatus (9) is a
rotatable double arm tool, in which case with each arm
it is possible for a component to be accepted from the
20 primary tool in the provision plane and to Dbe

transferred to the secondary tool, respectively.

15. The apparatus as claimed in one of claims 6 to 14,
characterized in that the secondary tool (8) is

25 arranged on a linearly displaceable slide (15).

16. The apparatus as claimed in one of claims 6 to 15,
characterized in that the primary tool rotates on a
rotational plane which runs approximately parallel to

30 the displacement direction of the secondary tool.

17. The apparatus as claimed in one of claims 6 to 16,
characterized in that the placement station is embodied
as a feed station for the preferably linear passage of

35 a plurality of substrates.

18. The apparatus as claimed in one of claims 6 to 17,

characterized in that the turning apparatus is embodied



plurality of conponents. 19. The apparatus as clainmed in one of clains 6 to
18, b5 characterized in that a wafer cassette (27) is arranged al ongside
the supply station (5) and can be noved, for the purpose of | oading wafer
frames onto drhezzuppbylo.sbation, intce diF ferent | oadi nBRIPESH®106A868N whi ch
the supply station and the wafer cassette are at |east 10 partly arranged
on the sane plane, and in that the wafer cassette can be noved into a rest
position inashieh bhéLshpplgtadtiani onfoX or tprbesasihy arkecadedn@af e frane,

can be di splgced Aty eastcpgsddant s, the horizontal working plane over the
waf er cassette. 15 Z0. The apparatus as clained in one of clains 6 to 19,

characterized in that one or a plurality of internediate placenent stations
(40) at whiciva ToapPonENtatasn He placeddt eapenar olfy dlaipar td aid ars prior 20
to the transfer to the t rninﬁhg par at us _or g%%%r to he transfer to the

secondary t coPEFEF & FATget! i e? F8gyfonc6 &erd@gti&ﬁmaﬁﬁﬁ%ﬁﬁécﬁ t he

primary toolalongside the supply station (5) and can be moved, for
the purpose of loading wafer frames onto the supply
station, into different loading positions in which the
supply station and the wafer cassette are at least
10 partly 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 1least partly in the
horizontal working plane over the wafer cassette.
15
20. The apparatus as claimed in one of claims 6 to 19,
characterized in that one or a plurality of
intermediate placement stations (40) at which a
component can be placed temporarily in particular prior
20 to the transfer to the turning apparatus or prior to
the transfer to the secondary tool are arranged in the

region of the rotational circle of the primary tool.





