Met hod and apparatus for the placenent of electronic conponents, in

" particular sem conductor chips, on a substrate 5 The invention

rel ates to a,ethed,kory y,he placenment of electronic co&gggﬁ&y@5oégb7
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substrate diwatety damd oridhen placed or bonded ontc corresponding
substrates. 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 chips 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 is 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
300 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 Bl or disclosed
by the applicant's company magazine "Newsline 1/2002"
(machine type "Easyline™). In the case of flip-chip



step, the pick-up tool also sinultaneously being used as a bondi ng
tool. The bearing side by which the chip was adhesively bonded on the
wafer filmis 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 exanple in EP 1 049 140 Bl or disclosed by the
applicant's conpany nmagazi ne "Newsline 1/2002" (machine type
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substrate and .20 deposi.ts themthere. Pick ane and substrate plane

run paral | ef**hut T§ aHiiffépentm‘T’ ¢ ‘P FEHY" beBSHEE™ DS s B‘P
for the wafeenttixble to be able to be driven under the substrate
table, which is evidently advantageous particularly in the case of
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si de (flip'aég gggpéﬂygﬂﬂgﬁiﬁng'further tool, which carries the
chips in a linear movement over the substrate and
20  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 1in the case of large wafers
25 Dbecause this means that the total basic area of the
machine can be kept small. However, 1in this case the
chip is evidently turned by the transfer operation, so
that it is deposited onto the substrate by its
structure side rather than by its bearing side (£lip-

30 chip applications}.

DE 1062 03 601 A relates - amongst other - to a method
for taking out chips from a wafer, in which a taking-out
tool and a turn-over tool are both rotatable, and
35 wherein the taking out tool is used for removing chips
from a wafer. After having been removed, the chips may
either be handed over in a turned over orxientation tc a

placement head at a £first hand-over position, or may be



DE 102 03 601 A relates - anobngst other - to a nethod for taking out
chips froma wafer, in which a taking-out tool and a turn-over tool
are both rotatable, and 35 wherein the taking out tool is used for
removing chips froma wafer. After havi pg been renoved, the chips may
ei ther be handed over in a turned over orientation to a placenent
head at a first hand-over position, or may be - 2A - handed over to

the turn-ovein&sel d@yext heot a&%é\gt@&h beef iesi0l t!@ﬂrneﬂh@VQrakQ_YlgLBQt

former to at§$fongnga r(pog;tﬁ the %&%Q%r they gag Qe %Een
over by the™p acenent in & nom turned-over orlenta ron.
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particul ar pDicehdps.hehe ighigphiow eureeai-yedrbyroettanséer had after
having bgen flipped over, and are conveyed to a pre-centering
station, where 10 p05|t|on devi ations are determ ned by a camera.
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the inventipg.d 0,44 onélydea a ¢ lanEekhod, 0f EE‘@e{rYF}%ﬂ%@“B@&E‘ Ifrhw%d

i ntroduction in whi nents. can al so agsit'ed onto t
SUbstraf e STEFTY YT - S e TR i of o T, ipe SEL, Where

10 position deviations are determined by a camera.
Subsequently, the chips are taken over and placed by a

mounting head in the same flipped-over orientation.

Therefore, it is an object of the invention to provide a
[5 method of the type mentioned in the introduction in
which components can alsc 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
20  accuracy. Moreover, the intention is to afford the



application), with the possibility of obtaining a highest possible

t hroughput with an inproved depositing 20 accuracy. Mreover, the
intention is to afford the PALO22W)/ 26.10.05- 3 - PALO22W)- 0500687
possi bi | ity EBECHEkINgCat> room t enperatiure, but of al SELBEARGONTIEE7t o
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that otherwi se takes place ‘during the transfer t he conponent from
the primaryCERSEISTERe 38cotriERractbol aﬁh@@@ﬁ%hiﬂg %rpfﬁaart@t ugave a
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the transport to the substrate is determ ned by neans of a second

nmoni toring device, and/or if the
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 1if the
actual position of the coﬁponent 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



actual position of the substrate is determ ned by neans of a third

. monitoring device, deviations between the actual val ues determ ned
and a predeterm ned desired 35 position of the conponent being
corrected prRALEEABI/Yodi-Phg transport~ 4n-this case, tH&ORYII0BPIGHY
devi ces may be inmage recognition devices, that is to say CCD caneras
for exanple. Wth a total ,of only three caneras PAL022W)/ 26. 10, 05- 4
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Cool cf oars HP TR mabe P EeraTBrnehs 4t (AT Rl Ciemin o fate 8Reat
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particularly high conponent throughput is achieved if two prinary
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impeding one another,

15 A particularly high component throughput is achieved 1if
two primary tools are actuated in such a way that a
first primary tool picks up a compcnent 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 is 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.



25 apparatus can be achieved if in a first operating node the turning
. apparatus works in an operating position, and in that for a second
operating node the turning apparatus is brought to a rest position,
i n which t he??38ed¥dafyl0- 881 accepts the5conponents di rEECEIFF-PHM e
30 primary tool, said conponents being deposited onto the substrate
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since the neRdiéie YTt O e& en S°RRRASE Yde&BQPI eHgP’Eoan"ﬁe
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t he turni ng appar at us. Is type of observation of the inage
fields is fostered by virtue of the fact that a first and a second
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accept ed fr%m om w1th1n 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 is
directed from below towards the component held either

by the secondary tool or by the turning apparatus.

30 This type of observation of the image fields 1is
fostered by wvirtue 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 is

possible for a component to be accepted from the



PALO22WD/ 26. 10. 05- 6 - PAL022W) -0500687 primary tool in the provision
- plane and to be transferred to the secondary tool, respectively. The
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appr oxi nat eltygperfairreld tto tthe diesphdeeyenpodi r eetspentdfvefllye secondary
tool. This is because with this arrangenment the housings for drive
and canera installations extend 15 within the rotational circle
transver sel fhd t Fecespacy t6othe W spidicamaeadivlect fowaosfetheon a

secondary t QalneailiyCh psoPCAMANt agaqus of fectyon [ hp aRghile o

| ayout plan.. 20 Further advantages can be achieved if _the placenent
station i s ¥GHiEE asaa t FaBapernadt at NBHEMERTt hewpréfler abl§°1 i near

passage of aplddsalatiy,ohosbetrates. In this case, clanping devices,
conveyor belts or the like that are known per se nay be used as

transport 25 neans. A discontinuous feeding of conponents at the
supply statizon cparbecataieyed idgpacpaddiay arl ynadvank ageaasi SRNNGr
by vi rtg& of the fact that the turning a aratug 3%%5 enbodi ed asla
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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 embecdied 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



35.al ways received at the buffer station. As a result it is possible,
for exanple for feeding a new wafer frane at the supply station, to

. tenporarily shut down the PAL0O22W126.10.05- 7 -PAL0O22W)- 0500687
primary tool. During this shut down tine, the secondary tool takes
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at | east pardl|yafart basBetitzom=at wor kirignpkane lexessidie v esupply
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prior to thevafeansfagsatoe ere lathi epsipppeaatlys arrpnged oo the same

transfer toglrc ez’eg%ﬂ%ia{ry {100l ﬂ{‘?o‘ﬁiff@??gQSé&{Q% ﬁgb?ﬂﬁgﬁﬁéhﬁnto

rotational he primary tool IS eviden ‘
possi bl 0f or2 i Ak dREsidowpondmt s Wwhd e tdrposapplly r etéans r oferhe

wor ki ng pr oGass-e rif 0k ed Jalieer Mpslkat eley sk order he he processed:
further again at a later point in tipe. Specifically, with regard to
present - day ‘ff G tHRF eI rBnedtss hor hetntakt UPERGNY| 1309 OTREesbary

in some instamaes E9ssexaapl enko Wifder eabbat e Ciaps dud eeBdehitly

quality. In.,order_to obtain hi.ghest possible yield, it nmay be |,
necessary fot° GHSATHGh-Hua ﬁi‘%ﬁ% p§P$ ef)%a‘ﬂjerb%srf‘?%eﬁn‘t’btxout 1ts
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able to be . poarer-quality substrate positions. The
internediaté&gﬁ%gghéﬁﬁgs%ﬁﬁon al so enables qualitative control of

the placenent process in a particularly sinple manner.
Finally, further advantages may additionally be

achieved 1f 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
tocl 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 gquality requirements in manufacturing, it
30 is necessary in some instances 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.



2AL022W)/ 26. 10. 05- 8 - PALO22WD- 0500687 Further individual features
and advantages of the invention energe fromthe follow ng description
of an exenpl ary enbodi nent and fromthe drawi ngs, in which: 5 figure
1 shows a S|nEI|fied illustration ofa subdivided wafer with a
seni conduct SPLEHH/F11Gstt at ed in enlar§ed fashion, 1FAPRICE0PEHIns
a highly schematic illustration of an apparatus according to the
i nvention as seen fromthe side, figure 2a shows a highly sinplified
side illustration 150f an apparatus with a wafer cassette in the
bot t ommost fR&ﬂtHEBitﬂHﬁLVﬁdQﬁHEEﬁﬁhﬁﬂﬁﬂﬁ t&mﬁenﬁﬁwantagé@ actor danrce
with figure. th sett st 20fee

9 %%é%%ﬂ? éﬁg@%%ef%%ﬁ e fgliggl ggggrﬁp ﬁopléﬁ;eaﬁa

position, flgure Sho apparatus-Th acco

with the waﬁ@@m@iﬂmﬁt&mhqdumaatragﬁ gosit itbe, dragings2d ishews chhe
side illgstration of an alternative apparatus with an additional
internediate placenment station in the region of the prinmary tool,
figure 3 shdigureper spderisve Bl | usimalidnedf ailinstrahdosecond a

primary tool, a turningrRPRAGRWIS,3REra SeCENdar )éeﬁ&%nducmﬁ chi
PAL022WD/ 26. 10 05- 9 -PAL022W)- 0500687 figure 5 shows the schenati

illustration of a f|r§@1§ﬁ&r@é@@ndnpﬁp%ﬁﬁﬁeﬁoéﬁséﬁ@na t ur ni ng
apparatus as seen fronlthe side, 5 figure 6a shows a cross section
t hr ough with the, associ ated separate

st an ond prl ry_tool ; )
i mage rqe@og g’é’é"s fr égéiléfw St‘ﬂ?ﬁ’é‘ﬁflt%elg%tl%ﬁfﬁéﬁana% e

toward the top, 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

bottommest feed posgition,

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

seccnd primary tool and a secondary tool,



10 figure 6b shows a cross section through a first and second primary
. tool with an associ ated common i nage recognition device for a view
toward the bottomand a view toward the top, 15 figures 7a to 7eshow
di fferent seguenu®@s26fl0adwor ki ng procedure with turni rRALOE2WCHE500687
conponent, 20 figures 8a to 8eshow different sequences of a working
procedure without turning of the conponent, and 25 figure 9 shows an
overal | perspletttie/ed i [$hmts athen seheaatdgpatblwstrFiprecf a first
illustrates an arrangefent KpeWRgPer 3¢ty @ Hhghl Y -3mld fiedrning
manner, in which arrangenent an 30 al ready subdi vi ded sem conduct or
waf er 18 is adhesi vel VRISHRE G ot SeSWaffaioms ighd Bddewhi ch, for its
part, is clanped in a wafer frane 20. The sem conductor chips 1 have
al ready heen_singul ated by neans of the sawing lines, which is

i ndi cat e byf:'t‘ﬂ'gef nPar YWhg?l iHRSs section” through a first and

second primary tool with the associated
separate image recognition devices, for a
view toward the bottom and a view toward the

top,
10
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 onte 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 is indicated by the intercepting lines.
35 Each chip 1 has a bearing side 4, by which it adheres
cn 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
-film19 prior to detachnment. A sem conductor structure is applied on
the opposite side to the bearing side 4, for which reason it is
referred PAPOP2INSY26.1000D5- 10 - 2AL622MD-0500687 t o HRALEFHKHE2F06483
the structure side 17. The singulation of the chips by sawi ng and the
det achnment procedure . froamthe wafer filmwth the aid of needl es_and

other auxilid@y MEXRITELESLUf 381 etlSy KAGRHCEB Bhe StGfer sdr -ski Fh&d
in the art. shheyuinsiidrpoert ank machisnepgospenagt sind Ithd | asthyhhent

described with reference to figure 2. suppl y, station is arr ed
on a machi nd¥¥Eme Js, E%?dtgﬁpﬁqlasefo ét]ﬁi‘gﬁt\{%ei%ﬁ& &?ﬁgtﬁédniaﬁgﬁgﬁ
present caseras alvaf eaustiablaerf oreareceaa e ngupf bpheedl wakeswh raoeshien

accordange w ' e 1. . Rur r fer frames can be subsequently
provi dedgas\%réeltqgu(ﬁ %;Q&Tlrl(])en%1 é&wa ger a\(/%%s'sette 27. Two primary tools 6a,

6b are nounted above the supply 15 station 5 such that they can be

rotated abo | S i | ch_wi esGribed Jj r
detail bel ovﬁh%v'nrtnﬁé\% hélﬂl%iog%%?rtt ﬁt{e}i%ﬁvl\!{nﬁeprlcna}%’é/n%g%?s%gtlpieeﬁf&l@ Be
sem conduct slesHiipedani e rebespore etof fomurke 2pl dheswfpihestappby

station 5t ajpr o¥rehABeR 88 7al QRAUEGhL0 VPR 26, said supply
10 station being embodied in the present case as a wafer
table for receiving prepared wafer frames in accordance
with figure 1. Further wafer frames can be subsequently
provided as required from a wafer cassette 27. Two
primary tools 6a, ©b 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 7, and is able to accept a
semiconductor chip from a primary tool, turn it through
25 180° and transfer it to a secondary tool 8. The
secondary tecel 8 is arranged on a slide 15, which can

be displaced along a guide rail 21.

A placement station 3 is arranged in a region below the
30 guide rail 21 and in a manner laterally offset with
respect to the supply station., 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



A turning apparatus 9 is arranged in the region of said provision

- plane 7,and is able to accept a sem conductor chip froma primary
tool, turn it through 25 180 and transfer it to a secondary tool 8.

The secondarfPHPHdP/8518- %t ranged on a 3Lide 15, whi ch%%l‘i’?%@‘%oo‘is""

di spl aced along a guide rail 21. A placenment station 3 is arranged in

a region bel gw the 3 ide rail 21 and in a manner |aterally offset
with respectc(?'{leD tﬁea u%lé??/ gpgphgn_stsa?c%od} d plp%n{zosﬁdgtoﬁf%{éi nzg
enbodi ed i n dchwrngt esenérzade asddreeif isyst ehe fartudie passagenofof a

| ndividual subSUTALRS. 2,07 A5 GO NUGUS sUBStIAt e 35 Nard oys cappras
are arranged on the appara(t:us for  monit ori ng and EGriéctiton” of

vari ous act dalansdsitt ifgresn 8A friimstr v dreeyla 60 alet@rniesalhe axtiial xd

osi tiongof L022WD ) - - 0 -.Q50 zhip at e
guppl y st5at i%ﬁﬁegépr szgr {:%Iql E??%Jfﬂ&A @%o%&%&%rgg%tgggnt#i e%ﬂ%lhe
actual posi tSuGFtaate sém @ondist oplakepeat tsieatiomi iy appadattslied

after transfemddzoma psi marydQol 63 on 6byjdid nald )y, wﬁihﬂirgaé b
canmera 12 can identify the actual position of the substrate on the
pl acenent staEFERCSd SAHlPTGhi &d HHel rdl ardangehoimer s| defeaibs

whi ch can becdicerhaeed alrenre a WiHedmid 231 FurdNey dglaids from
concerni@g t hese conponents wll also energe from 10 figures 3 and 4.
Since thé plrad&r&st 3se86 dn 3 and the supply station 5 [ie on
different planes, the supply station 5, that is to say the wafer

Labl e, can YISOy The MSL LS 05, PhacePl, staliay Lhelds 4o
wher eby theliayaut qifafewdnt helamedi nehér anpp26 caatbenkept tierty is
Shat ] al oo TURY, SLAL, Ok fa UL PE, NORR WY Aldat ) SREFECRL N
15 placement station, that is 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 lifted 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 Za 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 topmest tier.



20 chip to be lifted off is in each case to be noved 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 coné@#ﬁ@ﬁ@/gﬁéﬂdP%placeablIltylaf -t he supply SPaEIHHR-S0U587 be
precise also in conbination with the wafer cassette 27. The wafer
cassette 27 has various inserti on conpartments in a manner known per
se, each comyHISIRtdont H3fithgt #8302 prapared rdteas e PRPa1ed

subdi vi ded waf eplékﬂn@pC@éd@n@faﬁMﬁ hffa]g@rQ_sl)pquk@j WBHEk CasseltRe
can be noved vertlcgﬁi nd a,renpyal nechani sm pecifically,

i |1 ustrated er&°FE, 1%%%D§@p5yMaFé?rfr%ﬁ% % oM Ha fér Lhgrme "is
transfer it rtemdxm stpphy shat iryxts. t3=xl nuatmrdtame i gtth fcugur eiaa,
t he mafe cassette 27 s | t he bottonﬁgft unl adlqg?$osé%|on

which a waf EFTER ¢ SmovEd 1 om the Topiost 15 EF is
PALO22WD/ 26. smﬁalwedlz mPAtEéZWb};ﬁIﬁﬂﬁ%?r@wb&équgmfshy;oaac hwhiiok ais
waf er frane ﬂ%.%s%%%’%e Ill egiﬁpffgl % ngAS S§ a%:refn‘g aﬁ@rtfc&fi?f?

back into theé corres I'ng e y tier "and 3
renoved fromlsdaliye rctm ghimtidlgunee |tduy Jt&@:r hand asre:hcﬁerde oh thes

case, the W%%%%zcaéég%éﬁt@7lhs1§k§”§§§95£g%£9§6t é§98¥f$ately
position, which is i1llustrated in figure pa
parti cul @r | JagIgeatiiy 1o iR it sref?rrgﬁﬁ*e te héhﬁeﬁiﬂlrﬁaﬁg eﬂidfcfl&eoi)fthﬁe

waf er cassett® igh e | L8481 § abhomIING, APREOXbiate e 1901&@@9%@51@' ly
with respect to the turning circle of the two rlrrar%Etoo 6a and

6b. It woul #EETcorfcR Vbt e, CHREBMSEBPESEN citTtunBhbhbes they sHrfer

the wafer C@as%tettctee\eeferm@aﬂsreﬁ otd henaxbgid310r Jrotrddi e dhechuo
primary tool so .that the wafer gﬁset Egﬁcoul d be 15 rai sed Ulp only

in the |IIu§f“'|Daté:&“{?é:ryt|tc°£l%os‘??l 25t PRe VARG Tpraaiea oot vkt
pi cki ngtéip aaw&bdrdp%ﬁnﬂywumhEhsuﬁaﬂmsstatedndérﬂﬂﬁ&h%ﬁ&grmﬁﬁﬁeéfe
27 is Iomer% gbgw Eh a&%y ;f the 20 supply station, which is

illustrated in igure 'S position, the supply station 5,

whi ch can be dlsplaced in two spatlal axes, can be shifted both under
t he pl acene t V, a tt

nmeans t he ng&%:lh?ln ayo aérz ‘E%%é 5 %\Q;]ifn%eﬁf‘ %%% S%ggjtayvgér/tm

Fi gure 2d shb®s vadedl cassatitee 2dmicdileeiar et bﬁiQﬂnkhﬁulﬁweklof the
accordapge whb ?l&'Q&H%f%ﬂMtthEhagg'Hﬂﬂﬁﬁt éﬁ&?qﬁg ?%Sugéa@%““ﬁn

station 40 in thé 30 region of the rotational circ the two
primary toof8ifa, PBBILACR} urlre t P WIPLlcH Hattiemedi at Bhprhcepent be

stations coudldphacasr apgeddd @@a@h@li Yagbstridun e%ef aghi ePehn Bden
regi on of the turnlng circle 14, The internediate placement station
has a buf f epnder placemént 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 regicn 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.



35 function and serves for internediately storing a picked-up chip.
. At a later point in tinme, said chip can be reintegrated into the

wor ki ng process or el se be conpletely excluded. PALO22W)/ 26. 10. 05-
13 - PALO22WEAI8DDB876 Hilghir e 3 shows fuidBher detail s ofPALB@HS-Dh@I6p7
tool and the secondary tool. The two primary tools 6a and 6b are

arranged di anetrically opposite one another at the end 5 and on the
outer side of a U shaped rotary arm 23. The rotary armrotates about

a hori zont al paxise 13 §H6w§aﬂu9€h6&| veRah 9katdonald ¥, i%wn@o@i and
not or 25. The two tools 6a and descri be a rotatlonal Clrﬁi %@14 in

this case. ARQMFLIRRY P24 V\rn”?‘fh 1 iR But pet €, CanfR fEel
be descri beClazbﬂlIQjMd | ¢ amdanges) W t Bbpot Deer ehat izealhsal rad ecd4. efhe

rovisio | an p ctlcllyf msah ont a entvvlt ect
Do the 1ot atibhan cFigl 258arY #h8RTRE @ Ao st AV 57k nd he theo
turning ar mcﬁfmrpnairIBObotatasrarh@eﬁt ian Barﬂz@nbalsa&ﬁsplmeandts'.aﬁ
axis 28 of S ffset saopewhat. with r to,.t he
axis 13 of ro% a{il o‘pnellbf % 51?{%{’41& akf:% %@énin?l\%pﬁarnéqthosrf r{f]%%dF

hol di ng a semalondirctard cib pledorildd axarpielenslictionlaeckd| en thls
fwo pr mary Tat's o ot ST 000, dPfectlde MALEYS Ophifn
secondait{ 25ildol ]@Eex@@ﬁ@@l}a@gvebﬁﬁéwprO\iiSsi aryfrgrd 7. wiphime the

position illustyatedhi nifdgyw a3, the secondary tool 8 has just
accepted a sem conductor chip fromthe turning arm 30b of the turning

apparatus 9 and is transporting said chip toward the placenent

station. TherHéJr@l:Bﬁléiah3QJl%Qibl$ E}Jﬂaaﬁd)barlq yf@ﬁﬁbﬂé%o@ﬁ@@ﬁ&hmg
a new chip fromthe |rrar¥5tool I.n accordance with f |gure t he

4
rotary arm JSRAYN tHER WoSHPERES m dote Batabhorslasidigsd 14r aThe
shaft 315 Theirning apparatus 9 with the two turning arms 30a and

30b is arranged in said provision plane. Its axis 28 of
rotation is 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 1is 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



35 primary tools conprise a suction needle 32, for exanple, which can
suck up a sem conductor chip 1. For taking the latter fromthe wafer
film a small |ifting novenent nust evidently be able to be

i npl enented. This - 14 - lifting novengnt_-is effected here by virtue
of the suction needle 32 being arranged at the end of a pivotable
doubl e I ever arm 33. The other end is connected to a pneumatic piston

34, upon the; ACHUAL kR ereft WiLChdfeSlict hanenegdl & 32 (S @leSOiy,e
di spl aced. | nsteadad of the pneunmtic piston, an electronagnetic _drive
appar at us O GG s e Esed? bPohag oRTERAFH e 24 t ‘Wi St heht =
sayi ng t hatpieateal | zbnitore of later | iddn ng3 hroveRent coed aksd bés

achi eved bycshaltdeans. al @nklumksial $A sewndent, fuom fLAHr @cdubBabnt he
turnlng5app at S . h%%elts ggm drlvee éOﬁu§5js I gures g.an 6a
schemat ical Ty sHEW™ h& & r SRGERRRL BFSI5" t it t WS caméas “1PARGT1
with the asudisaced dfl | EbenaPrer™ahi € WIHioP ¢ hér otdecsranasnetie 14

for thedt VoI Ted ypd £0thi$s Bacutd. aThe beo wRET a8, Mk @ndf 1ixamngle. ]
arranged o a a in a a ; ; - e
preci se onqglv,r%%capggﬁgﬁg fﬁifﬁﬁii%%ﬁ%nngﬁﬁagﬁgftggfgéﬁib$&906£§jth
respect to ¥HE WS tITHTFR AP DY tHeST obat FEREEVRT rkY eCther TREARfmge
regi onsl037, 37" of the actual positions to be captured are viewed via

deflection yirners;36a, 36Psedie defd eetibanem £rom36a g aggigngd to
the first canmera 25 10 and.c i mage region 37 on the supply

aptures the
station 5,qgﬁﬁ%?@%k5%@@5n&t8ePWEC§FbﬁenT? Hob is assigned to the

second canera 11 and thus views from bel ow the i mage region 37 of a
Lo ST IO {8 oAt 00, D A g e
o T copondi ST 11 6T SGaPeee wni'dh | Pt Adt e FHE | nigs r BQFORS=EEd be
vi ewed ar e dlismipedicdedun8s watbont rds rotahlenalki gareleb Bhobisran
al ternati vermhod Btnadhn G dhe Mo THRgEwd eghdBa 8710 3dndare
e L
housings 24, 24', to be precise on a vertical plane
20 running in a manner offset by 950° 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 36k 1is
assigned to the second camera 11 and thus views from
below the image region 37 of a sgemiconductor chip
fixedly held by the turning apparatus ¢ or, it
30 appropriate, by the secondary tocl. It goes without
saying that corresponding light gources which
illuminate the image regiong 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



PALO22WD/ 26. 10. 05- 15 - extends in the longitudinal direction of
-rotation of the rotary arm23. The image is required in the case of
this solution neans of a mrror 38, by way of exanple.

PALO22\WWD- 050068721 aei-8° 13 of splittilég -that is ef f SELLEFNYO>Ho5The
pl acenent procedure for a sem conductor chip is described below wth

f to f a0 7 h h_the_chi
ol aced ont o THEEHbSLT Tt ohote TR EIaLEnantot BE By whRER 10 26

previ ously wﬁmx&xbnnnﬁfuh@%ﬂmﬂaﬁylammnbh fTh@ ama@ecapnmﬁiln@nthat
accordance WI h figu 7 he r aryra h.a Verti

posi 11 on 1 n i ST PHEh et e AT b Tut La {8 abERGroanPy
fromthe suppiansta icomis@nd 3he by iwsar wit @olam@l<t.r ansfers a 15

sem condydctor chip already picked up previously to the turning
apparatus 9. In accordance with figure 7b, the rotary arm 23 rotates
in arrow di r'Be i pdageasdtt heretederai then he sevhcenrgurt octhi® nmbees

[ arrow di e doibdy ddudii B 08See L bEnsECOBdaYLEAl hascgosepted

sem conductor chip fromthe turning apparatus,

seni conduct g higPYHsévi s yhdehi véhed £bipheisur ﬁﬂ-ﬁ@eéppaﬂ‘apusthe

still remai ngrdtddie SE ROS tis@he Tbga%m@wty keak 6Bynowh2ennoyves
downward wi t hout, | oad, whi|e the primar 6a noves upward with a

pi cked- tf s Mo gAlpredn tCH"é pé'g‘ie: ?g‘fﬁafﬂustfrlé#réd (pRR~Fhdger

regi ons fOrdﬁﬁiﬁﬂ&ﬁﬂﬂnﬁxﬁﬂﬁI&Ebéﬁd@@c@aﬂﬁdheil@ﬁﬁenwé(NEK% rotary

led by the tools 6 t hat 30
posi bl o, adat At AL 6 i VPO 6aPorbt PP odt (O ThpitA cPRMARY

actual posi tticarl ofa aanguiseni eormhm:t@:mcﬁhttpomnchihp Suppl ytisd asupplend
al so that okptgﬁo%em§ongg torth%hl J%re‘allnlay ﬁgg# | d atar%%fre turni Lng
ot hir

appar at us. proxi mately at the sa
capture%5th@ea@tqmdmgrumwalh@a@ubswaed ap m\moaxsérmmo the

station 3. turning apparatus 9.

In accordance with figure 7b, the rotary arm 23 rotates
in arrow direction a and the slide with the secondary
20 tooi 8 moves in arrow direction b. In this case, the
secondary tool has accepted a semiconductor chip from
the turning apparatus, while the semiconducteor 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. In
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 illustrated 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 c¢hip 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.



PAL022WD/26. 10. 05- 16 - PAL0O22WD- 0500687 I n accordance with figure 7c
- the rotary arm 23 has reached an approxi mately horizontal position.
The secondary tool 8 deposits its sem conductor chip onto the

substrate atPALREHYatdfett station. At 16he sanme 5 ti mEALPRECrFHIcRE

apparatus 9 has al so begun to rotate in arrow direction c in order to

turn the previously received chip, 1 thrqough 1800 . In accordance, wt
figure 7d, t @88%?‘]33’?9% 6"6113%8 9% ea%rcead‘ih%eirﬁéjaﬁtyveﬂrlﬂa@l@ agafn
in arrow di necddienl d.adheapprokbgadpbar ahes i2ohas 1notpokett tonpl etkréy

finished the turning operation, and.the rotary arm23 has |
yet reached S|‘:‘htcsonvczaarlgﬁ c ?ogi %k-dt?é)oosrltc?el %B%rﬁ%ﬁ%gf:’?g“aﬁtﬁ@ai%lp onto
I nci dent al | yyhet heudstesteorss 16hef pleedmeart obthhéonot akty ahm anamef

t he turngng ar e S i pposi.t.e _senses, hut.al ways,in
t he samssdi rtggr%’oﬁé,%:oégﬁrg%/@q/hae}g#%é?%%a?yﬁgédia éseaﬁ)é 7S i%? e]fO %F\e
Wi t hout col liindi agrew t Higaetanot kerin Conslegquert | yprowdhehi psenieusly

al ways transpordied Py-11eans +2Q okna 1iggtat i onal novenent of 360 in
each case. In the position in ac oréance with figure 7e, the turning

apparatus 9 has attained a conplete rotation through 180. So has the

rotary arm 23, yiSiudrcdIon 28 eNeBradaid) i4hd YerbhgalyPesti an. 1dh
primary_tool 6a is now ready tq transfer its previously picked-up

chi p t o'¥he atldiefidg 2piad ali@¥ed, Raft e28R&Npritmer §eBoldigieGts oready

to pick up aneewighiipd rapPahe usupplna Stadd ofe®. cTRELSESDRORT i £1084

is |ikew set?ﬂead t o .accept the ,30 now {urned chl%fromt e turnjng
I

Y

appar at us. & t GG r SRS Pikce 9 it Ehe Fubstfat 23y
its structurékswdee( f lnop- chiagr ap@addtaid on)ts t heempipasiat usi €eupe or

driven in a operat.in de. In 35 this e, e turning.
appar at us gdégﬁ%%%JQH?o %%Hggggggln- rici entéﬁﬁ%n %ﬁe H ¢ ons
15 of rotation of the rotary arm and of the turning
apparatuses always run in opposite senses, but always
in the same direction, so that the two rotary bodies
always intermesh without colliding with one another.
Consequently, two chips are always transported by means

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 dits 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

h

i.kewi se, not

e

8



operating position to a rest position. This is done by drawing it
- back to a plane |lying behind the plane of novenent of the secondary
tool 8. For the sake of PAL022W)/ 26.10.08- 17 - PAL022W)- 0500687

better clari t3-02eW¥26uthi®Ag appar at us- Heks been conpl et B¥P23FRPREE T
figures 8a to Be although it does, of course, remain visible in the

rest positio 5 The sequences illustrated in f| ures, 8a t Be
| argely corr BEFORE ¢ FATLS as BiSo | THUISIIGt cAPPAEFELH o Ha (
I n accordanceompletéigurcenﬁa;eca sam cogduesorghigp i Sepla:ktﬁd)mtjhf rldm
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B. It is evideat that the secondary tool 8 now no | onger ach|res t he
sem condugtor chip on the structure side, as was the case after the
turning of the chip in the 15 operating node descri bed previously,

but rather oBhehecheancag sildalsgrrafisicchin hélghrpsplevibusfe deirecdd

from the wafgr fikPondneaceaglances Wt bofis idds %%h t 1€ Ogﬁéﬁiréémﬁ?’

begins 20 to rotat'e in arrow direction a, e secon y t ool
is still stafPon&ry.lnnackPrsdpsset ibiih t hegukeedaner ASTELOICHEE

agai n capturghtipe irespeskbye t yabmpagid i @pph (E%éﬂi tBi 5o %%%
t hat the caneraﬁlf' mglch calgﬁres ?h 05|tPgn9 e<§%|p o&ﬁfhe

t ur ni ng 5 aBEé?%fﬁstPﬁltﬁéfn&ﬁLmq[?Q%nﬂq%ﬂﬁq¥nﬁ??%géPetg?nsﬁ§rﬁoﬁ
used for Capéetﬁiﬁgnﬁth\@t@ﬂsthipndﬂﬂe&ﬁbyS@§Oﬁﬁér ¥etealbaBy Thbs BS It

evidently a further, advapta f the bifunctipna par at us 0.ln
accor dance wﬁ?r1%|%ﬂiﬁi SEEa 18§%c3ﬁ88P9aF5blt%oLagpsPSWtéHDt RS
in the d|recaCQm1résthhepbamemenﬂustatl@ﬁu@x<ﬁhetbepeyrpetﬂﬁeysu@@
6b and the Iggd%g pr}ﬂprg OEfQth%é_ red aogath of 20, 35 1 I§§

accordance w ure 8d, he Sécon n%as aIread? éep05|t
its ch|dibnt@p%tﬁ¢$m®smoéeedaﬁdrubednpﬂayumwﬁlbacRmagarmthemthe the
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the wafer film.

In accordance with figure 8b, the rotary arm 23 begins

20 to rotate in arrow direction a, while the secondary
tool 8 is still stationary. In this position, the three
cameras can once again capture the respective actual
position. In detail, this means that the camera 11,
which captures the position of the chip on the turning

25 apparatus in the non-flip application (figure 5), is
now used for capturing the position on the secondary
tool 8. This 1is evidently a further advantage of the
bifunctional apparatus.

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

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



arm 23 has not yet conpletely finished its 1800 rotation. In

. accordance with figure 8e, the primary tools 6a, 6b 5 and the
secondary tool 8 are situated exactly on the sane vertical plane. The
secondary t ddL08H426ddf>t o pick up-alBew chip that iBLPFEA-ERLPEEA
the provision plane by the primary tool 6a. At the same tine, the
primary tool_6b is, ready to pick up a new chj pm the 10, suppl
station or f+dh t%ge \E/‘%ﬁ‘%r Y %I Y eHhes ?)‘T‘%ﬁl%%ﬁ p%b?eﬂ}&? Wbe@g?gﬂs
agai n from ttwecsstiaot.. Fi gur e9showsagai nanover al | per specti ve
illustration of the apparatus described with the 15 machine franme 26
and the wafer cassette 27 lowered into the rest position here. The

pl acenment stlat i arc@rdanenbediedibgneeafea fubed myisteey 3%olm ok} chb
substrat es b e | 4i V. d t i
appar at ug 9, eﬁrl%t %re%%glrd%% Btaonddl ﬁe gul déé{?g#é@l)é%@fhﬁy l{% ﬁl de
wth the secﬁﬁmrvetbmal:anlankev\ir@@ Fegwatary PreOR290/i26. 1erdb- to9
PALO22V0- 09088, pteri,l ghip LrAcBld0g. LoLaLhe bl A08IeDL o9 eson,

el ectronic omponent s g articular sem conductor chi
substrate (Plae abyl 1@4%&% 6O(3)6a i nAkhitdte casmet Hersonpbhent

bearing by apm@rﬁng:&dldesk( 4:)5 agea@i P URPl i st 0;5051 &) EBipI @5@1@! HRebY
means of apl’ln’&ﬁ"/I t ool is trans orte to a provi si on | ane

(7) lying aboRPY eS‘Eﬁ%“f%n oPrt l#éog‘uﬁﬁley ‘gﬁéﬁroﬁawe@%se oPléC?@ent
rotational myeRRirehdh®gREinIREEaE0IFroandHeheteeponent is
accepted by a secondary tool (8) in the provision plane, transported
over the substrate (2) and deposited there, characterized in that the
conponent ( Biguwxet akeén fradmushe prganary tawl (6x)ej:ml he peo¥pbstohvédb

plane (1) DAITRRRT.0ch LA N 8PPRLRLUS (D) B0 LS e B e
deposi t éd omeshine Sulsster aife aontalagaratdy chesstne deatowgrsddentd) .
20 2.The rethed agsel ahdef: | dh o0 1. rRBaraeielhgd idtacion 3 is
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.



that the actual position of the conponent on the supply station prior
. to the pick-up is determned by neans of a first nonitoring device
(10), and/or in that the actual position of the conponent in the
provi si on plEAAB229/pFi18r%% 0 the transpdPt -t o t he substHraPE2HOg50500687
determ ned by means of a second nonitoring device (11), and/or in
that the actu 05|t|on of the substrate is determ ned by neans of a
third noni thrﬁa:r?dP f(12), deviations between the actual val ues
determ ned and a 30 predeterm' ned desired position of the conmponent

bei ng corrected. 3The thod as claimed _i,n claim?2, characterized in
that the acflual Posi FEGHOs dbPEr mﬂ?e lr‘?‘é’fﬁ“ser@f %5 r&sp EF?{}%C
i mage recogmcﬂnm:maﬂﬂm ce vy.he1rrev1;mrtt:tteaﬂmn rmmd:mmiu@troat h:ehsgm,ondrary

tool cle e fj 0 ct itio et
PAL022v0) 26 L0 T 30 (At Fud DL ST method s o1 & neast
one of cl ai ridhel Qcal,@ne@ﬁarkamrem&éw |an hemtireg $udst (4 woapra namyply
tools (6a, ) yuat t t
(6a) picks %aﬁcglnpaﬁleﬁ%se%l% er%%r?fé %E%m%%% |\(§§>
a conponent a6l tiffe ﬁnﬂnﬁmgrt@gqoa?catm@(cwlsi@l m@areﬂwbdlzasn@l @bﬁﬁa

in one of cligjdrs ph 4k 4. c€harget eéhéﬁ@y‘ Nskhat onn @ | ilapergting
node the 10 turning apparatus (9) wor i n an operating position, and

in that1for meteddom@ lop@oatameg trodd t h@q urli¥ e EppaFe@bs | anBr otibht

to a rest pegnipeRnt nly\hh@eebla@dsqun@lars)écto@@a )t@&per@9$ tie the
conponents direcgtly fr mthe rimar toolq‘g?er said co onents

bei ng 15 deé’&éﬁvﬂé’&oﬁnt § sﬁk’r%cﬁlﬂﬁ%t%?%% 4)7)and
renote fromdepe sieasd nghérde (cﬁ)aracﬁ:eﬂrte&ppahattt&:ltf Of:hlehecphpsesrnt

of electroni C_L)C()rgp% %%tns é ()m tr}léaapgélln?aurlyartc?o m ?é:mdUCt He Cgllrgéis:?gna
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 provisicn 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.



20 substrate (2) at a placenent station (3), in which case the
- conmponent bearing at a supply station (5) by a bearing side (4) can
be picked up by neans of a primary tool (6a, 6b), which is nounted

such that i tAEXT"EE2%-dPat%ed about an—a®Ps-(13) and by *Re24ECo?SAREEEN
t he 25 conmponent can be transported to a provision plane (7) lying

above the plaane qf the supply station, and the copponent can be
accept ed frémth&h& &?@?‘gcg é?a Foyred d?‘gploe{’c,eea‘ﬁgg da yt%f’oo%
(8), can be chrzarspenrtieddoviar tihet sabstireatss (Yo apdimamybe cddposited
there, 30 characterized in that a_turning apparatus_(9)..i.s arranged
i the rogi abof the SEPBERE or b SRED( A By FEEe B MiASEh HUTHERY
appar at us t heodonpomenpicha hp takeomboosmthe gord nar wetcoold (Bal mbhy
at the beari Si ( a il gg S

35 the s%colrll:gg)rly @%&I %)fé)a%%r?%s%cﬁ%a vvad%qﬁhg{bdlé can %{%p%%{lg%t%%to
t he substrat(@lence again by the sane bearing side (4).

PALO22WD/ 26. 10. 05- 21 - PALO22W)- 0500687 7. The apparatus as cl ai ned
inclaim6, characterized in that a first nonitoring device (10) is
provi ded forP-det @Pfi fisigathedfctiaingski iPo®nsf ehe cderdpeneht ton 4he

supply stat iceRrBh@i-ibadt hen Pit@ltupinand/ ef rkp tdir& hPeaBRE the
noni tor|[51g device (11) is provided for determ ning the actual,K

posi ti oh? of “MREIEGMFBIRFIEEYS t he) pHEFKSI o pRRNEPEDR LiMGorP Bl e -
transport tantheisubshtatfrr and/Hécdnd t Baeratifyr dudmni Lokl NGy demhge
(12) is provided for determni ng %he aCt@LJ%l, ISOSI tjon of 10 t,hzl
substrate, PPPBERIYSpossi B @Y cbPr Ect> Hhivi BT bnsObet wleifd ddtial
val ues det esrcpedaagd taopr €88t eictenes desd redupesirttionofeddley from
conponent . The.. ra as ali inclaim7, characteri,zed 15
in that thetrﬁr%ni ?%%ﬁ‘%%%e%%é@ a(fég’i magé r ecsoagi t | SRR e \ﬁﬁ'”crhg
are posiii ofegoshtsdchngonanet isabstthe tiemigye thicelst mfcttire axcitdeal (17)

position to.pg. dat @&g}n{lﬁgecggapgngowbgt ehy captured in at |east one

operating position o prinmary-tool or of the secondary tool. 20
9. The apparatus as clainmed in claim7 or 8, characterized in that

the third igage pacogpbhi-Rudevisee i?tﬂ@ugﬂeafi!:e‘ﬂ{ér& sldde dhale cam be
di spl aced at | east in one spatial axis. 2 10. The apparatus as
claimed in EPEPRTIENEP dl)cHaY &Rttt FRtRT nSeRAEORARCEPF sEhARE s &80rRl

i mage rErogphbkeRadevieesadre ankaegedt Rrs4chna Yy thatydhe, idmge
fields assigﬂgd ééﬁﬁé¥i§h9r%e%%ﬁgér9§tf2?”%3%%9;” 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) is
arranged in the region of the provision plane {7), by
means of which turning apparatus the component can be
taken from the primary tool (6a, 6b) at the bearing
side (4) and can be turned and can be transferred to
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).



30.the rotational circle of the primary tool. 11. The apparatus as
. claimed in one of clainms 6 to 10, characterized in that two primary
tool s (6a, 6%% are coupled to one another in such a way that a
conponent 352¢8# 0é2%ilCk®Y up by nmeans2éf-a first prlﬁﬁP%%WGOV“F@§7
and a conponent can be delivered to the turning apparatus by nmeans of
a second prijmary tool_ (6b PAL02 W126, 10. 05- 22 - PAL022W)- 0500687
12. Theappaﬁg?us éﬁﬁﬁQRH%u%ﬁjF R b r Lt | B ¢ L%fr?ﬂﬁe¥?F§§
and second mnrmﬁatt@ofsré6amoﬁbioamﬁgade&mged dmammglpxﬁ¢3d@¢mﬁsrte
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U- shaped rot%recy rtﬁirl%%nglétheThae Apa e ccfg 1%3 erb? %IF aF%§ 6
to 12, char astgrliyzeskatmidhapribe turmha;pﬁm%ﬁw@usa@@yocannbdhat a
di spl ace§ ”s%@o ! Op%@ﬁ'teglpgs' tacg 5 LAt o 1egeSt 150 g%b’if&aed I Neg
whi ch case, 1n e rest positron e conpoihents can be transferre
to the secome,rntl@dmgf rtdre End el mesi tiowl off ridet | gonppndred prroviseon
pl ane and capf8 AeROSHiaHoNt 9t Abstrat 13 Luet ure sigde
(17) renote fronﬁthe bgarﬁﬁg E?éeqif? 15';&5&1%1@y angb t
Theappar at uSa$sitaiafedi nandy a3, irchahaét e? | Addnch fpad tPRéngurdrnyce
apparatus (9Qn2is i ?Qk%&@@d353¥ﬂdé%é¥ﬂﬂﬁiﬁﬁ1tHé1é@E&%lC§B§aﬂléﬁ &ach
or

armit |s possi bl e a conmponent to be accepted fromthe 20 primary

tool int?he oI §enel anBetBIbBOERARL EeltCe PR F e He IR EHHEEPYS

tool, respecldtvely. thHd. Thetappar abHsuas clale%dm&e@ne afnl ai g8
6 to 14, charactgrlzed in that the se ondar% I %8% i S 25 arranged
TheCafp%rs

on a |inear Py HRSSrIEESE0 dosirgs Ppsytiope0 PE8Tas cl ai med

in one of clains 6 to 15 characterized in that the primary tool
LS O Bt o ALYS WL PGP VoRRaLLEL 19,50
15 in that the monitoring dev1ces 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 in at least one operating

position of the primary tool or of the secondary tool,.

20
9. The apparatus as claimed in claim 7 oxr 8,
characterized in that the third image recognition
device 1s 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 1in 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).



17. The apparatus as clainmed in one of clains 6 to 16, characterized
-in that the placenent station is enbodied as a feed station for

t he preferablé | i near passage of 35 a plurality of substrates.
PAL022WW0/ 26 2094080/ 2% 195 022W0- 050068%2as a buff er stEAEPEAOF @} 00687
tenporarily receiving a plurality of conponents. 19. The apparatus

as clainmed i one, of clains to 18é 5 chzractgrized in that a mgier
cassette (277 ‘s erangaé@%%%i de??he Suppl§st ation (B3Hhd chhr be
moved, for therunteosecaf Loadthgtwafles ffianss anto ktheosdppbyimary
station, in ifferent adi_ng itions..in whi.ch.tthe supply. station
and the waf tetg’ogasssgaf’e %ﬂr’g %fel g%% PIG Y& A At ged @ n&%%tesa%e
pl ane, and iamotthatr tieelafeivr taskket excan dfe mobhegd omtmreafeesdily on

positiongin i_ I tion, for processing a | oaded wafer
frame, cEén g\g@di%glgyaé?e?égtgr e%g: ‘partly in the horizontal working

pl ane over the wafer cassette. 15 20. The apparatus as clained in

one of claing 6 elpEharact ofd zadisfd N3l e &F & Pl & iﬁ% P3,
i nternedi ate placeneng stations (40) at which a conponent can be
pl aced t enp&RELRICY eid 28 thifc (IR pther troniagt AePRrafsfer( Yo qave be

turning appanabusced Prirdh t art heddansiry tdihe secondaty doolegre
arrangeg, N LS 88 oy 81 i oLalonal of rl e of the i Tary tgol.
’ ' r
components can be transferred to the secondary tool
from the primary tool directly in the provision plane
and can be deposited onto the 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 tocl 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 toocl 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
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as a buffer station for temporarily receiving a

plurality of components.

19. The apparatus as claimed in one of claims 6 to 18,
characterized in that a wafer cassette (27) is arranged
alongside 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
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 least partly in the

horizontal working plane over the wafer cassette.

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
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.



