1 Positioning apparatus and method for transferring electronic
components Description Embodiments of the invention relate to a
positioning apparatus and to a positioning method for transferring at least
one electronic component, in particdlar a chip, from a first flat support to
at least one predetermined location on a second flat support which
extends parallel to the first support, comprising an eject=ion device for
reraavingthe gomponent fronarthe fiesttsup poctbytmeans ©f airejection
movement. Usuallyeg}qug%rotgpéod%ﬁﬁ%tﬂ@gels, semiconductor chips
are removed from a wafer-hefd-on-a-fitntwhichacts as first support by
means of a removal device referred. to as a flipper, in such flip-chip
machines, the removed chip &i<§iEé& 18 Hligped by the flipper, that is to say
is turned upside down, in order then to be transported by means of a
EnbodigksAnd place. system o, substials which forms fie.second fat supRad.i. .
and to be arranged thereon, Since a relatively large distance (comparec
and {Qth Spreof the BhipFhdlto Beoveréd betivad fe'site df femovafR St one
electroomthe filorcarmgng thelwafer and @ predetermined, location en therst flat
suppSubstrate, which comprises.the bend coptacts: dor bondingdhe ehip 10 the.cong
£ ar substrate, a te@plcﬁally CQ@Q[gcatedafJ}Q'-th% bonder machine is required .
==%%in %Lrlé)é}rqfo“en"é’tjf’ecp”recelg{éﬁoslﬁon\%g of the chip or dice on'thé “substrate o
COmp 6 pelefuipped therehith. SGeH Afachings hale hight mantfaeflifiig essts, L rom
the dncreasedmaintenanceseguirenents en account aftheireomplicated
design and a low throughput on account of the long transport paths for

the flip-chips. DE 197 34 317 Al describes a bonder for bonding .
Usually, in order to produce smart labels, semiconductor chips

are removed from a wafer held on a film which acts as first
support by means of a removal device referred to as a flipper,
in such flip-chip machines, the removed chip or dice 1is
flipped by the flipper, that is to say 1s turned upside down,
in order then to be transported by means of a plck-and-place
system to a substrate which forms the second flat support and

to be arranged thereon.

Since a relatively large distance (compared to the size of
the chip) has to be covered between the site of removal
from the film carrving the wafer and a predetermined
location on the substrate, which comprises the bond contacts
for bonding the chip to the substrate, a fechnically
complicated flip-chip bonder machine i1s recuired in order to
ensure precise positioning of the chip or dice on the
substrate to be equipped therewith. Such machines have high
manufacturing costs, increased maintenance requirements on
account of their complicated design and a low throughput on

account of the long transport paths for the flip-chips.

DE 187 34 317 Al describes a Dbonder for Dbonding

semiconductor chips to a predetermined location



semiconductor chips to a predetermined location 2 representing the bond
position on a second support represerﬁing a substrate. In said device,
firstly position data of the individual dice arranged within the expanded
wafer are detected by means of a measuring device and stored. The

expanded water re enting the fir pport is_ then positioned with the
chi sto be re[n('zj\;/e(?£ %ove@ﬁ%%re%é%?%f’n%%. Io%%tioﬁg on‘the %Iéé%ncf upport
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To this end, an operation of pogitioning the dice to be
detached with resmpect to the predetermined location on
the gubstrate takes place by means of the previously
detected popition data recorded by the measuring device.
Since a displacement of the wafer and thus of the dice to
be removed is necessary' between detection of the
positioning data by the measuring device and transfer of
the dice from the wafer or film to the substrate, in
order to bhe able toc arrange the dice above the
predetermined location on the substrate, there is a risk
of intermediate displacement of the dice (the position
data of which have already been detected) on the support
film due to changing stresses in the support film. This
means that precise positioning of the dice to be removed
above the predetermined location on the substrate is no
longer possible. This occurs in particular when uging
very small dice within wvery large wafers which are
divided into a large number of dice, and when using very
small bond contacts which are already arranged on the
subgtrate in the predetermined location.

Moreover, in such transfer apparatuses, there 1is no
direct detection of the position data of the bond



longer possible. This occurs in particular when using very small dice
within very large wafers which are divided into a large number of dice,
and when using very small bond contacts which are already arranged on
the substrate in the predetermined Igcation. Moreover, in such transfer
apparatuses, there is no direct detection of the position data of the bond 3
contacts at the location at which the bonding process is to be carried out.

- Rather, indirect one-dimensional positionjng of_the bond contacts is .
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escribed apparatus does not have a positioning device for positioning
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resp&EA fordnsyfficiently precisg pesitiopingof the- predeterminedjocaliont ; on
with respect to the dice to be removed and the ejection device, and thus
for precise arrangement of the dice on the bond contacts. Embodiments

FurtbEthepresent iiventicteprovidess! positidnint: dpparatiisPr trawsferringve 2
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predgggyﬂfﬁggfygcaiion with respect to the dice tc be removed
and the ejection device, and thus for precise arrangement of
the dice on the bond contacts.

Embodiments of the present invention provide a pesiticning
apparatus for transferring electronic components from a
first support to a second support, which reliably ensures with
high  precision that the compeonents are  arrangsd at
predetermined locations on the second support. Embodiments
also provide a positioning method for transferring the
components from the first to the second support, which
ensures with high precision fthat the components are
arranged at predetermined locations on the second

support.



arranged at predetermined locations on the second support. 3a

According to a, first aspect of the invention, there is provided a

positioning apparatus for transferring at least one electronic component,

in particular a chip, from a first flat support to at least one predetermined

location on a second flat support which extends parallel to the first

support, comprising an ejection device for removing the component from
Accothiifirgt sapgpor byt imeans ef sareejectionl movement; accameara devicesfoe 13

provdategting, positian data;pf the predetermined location, and -optiepallyiofy at
the ejection device, and a flat?%léggort element for sugptortinga part of ttl%ip
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posipardicular g chip, from-a firstflat supporde atleastone predetermiged  4ng

_ . location on a second flat, support which extends parallel to the. first
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whe riollawing steps; displacing:the second flaf suppeftalongdtscguppert plane-ond
flatb%%gggyyﬁﬂgg%mgo%ommon straight line extends through
the camera device in the vertical direction,
characterized in that the second flat support and the
flat support element for supporting part of the second
flat support are made of optically transparent

and/or partially perforated material.

According to a second aspect of the invention, there 1is
provided a positioning method for transferring at least one
electronic component, in particular a chip, from a first flat
support to at least one predetermined location on a second
flat support which extends parallel to the first support,
comprising an ejection device for removing the component
from the first support by means of an ejecticn movement,
characterized by the fcllowing steps:

- displacing the second flat support along its
support plane below the first flat support;

- detecting position data of the electronic
component arranged on the first support by means of a camera
device arranged below the second support consisting of a
material which is optically transparent at least in
some regions, during displacement of the second support;

- positioning a predetermined locaticon on the
second support above the camera device;



detecting position data of the electronic component arranged on the first
support by means of a camera device arranged below the second support
consisting of a material which is optic%lly transparent at least in some
regions, during displacement of the second support; positioning a
predetermined location on the second support above the camera device;
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advantageously means that mutual alignment of the chip,
the bond contacte and the ejection device can take place
under the controel of the camera device which detects the
position data, directly at the site of the bonding
procers which ies to be carried ocut. As a result, these
three elements are positioned one above the other with
high precisgion, and this also permits simple subseguent

correction in the event of any deviations.

To this end, the first support, which may be a support
film on which a wafer 18 arranged, is connected to a
firast positioning device and the second support, which
may be designed as a strip-shaped substrate, i1s connected
to a second positioning device, said positioning devices
being designed for pogitioning the two supports with
regpect to the common stralgbt line. The first and second
positioning devices respectively carry out a displacement
of the first and second £lat gupport in the support
planes thereof, wherein, according to one preferred
embodiment, & rotation movement about a zrotation axie
perpendicular to the support planes is additicnally
possible. Such a rotation movement is advantageously
carried out with the first support in order to align the
wafer and thus an individual chip to be removed from this



film on which a wafer is arranged, is connected to a first positioning

device and the second support, which may be designed as a

strip-shaped. substrate, is connected %0 a second positioning device, said

positioning devices being designed for positioning the two supports with

respect to the common straight line- The first and second positioning
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the strip in the X-direction and preferably additionally in the Y-direction,
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the chip to be detached.

According to one preferred embodiment, the gtrip-shaped
gubstrate 1g made of an optically transparent material or
of a partially perforated material, in order thus to
allow the camera device to make optical contact Ffrom
below with the chip to be removed and the ejection
device. During a subsequent displacement of the strip-
shaped substrate, the position data of the bond contacts
are additionally detected by means of the camera device
and aligoment of the three elements with respect to one
another is carried out by means of an evaluation device
and a control device acting on the positioning devices.
For this, account must be taken of the fact that further
components which have already been applied prior to the
transfer of the chip, such as antenna loops for example,
are arranged on the strip-shaped substrate and interrupt
the optically transparent region of the substrate.

According to one preferred embodiment, a flat support
element, preferably made of optically transparent
material, for weupporting part of the strip-shaped
gubstrate is arranged between the camera device and the
strip-shaped substrate arranged thereabove. By using a
transparent material, the camera device arranged



allow the camera device to make optical contact from below with the chip
to be removed and the ejection device. During a subsequent
displacement of the strip- shaped sub$trate, the position data of the bond
contacts are additionally detected by means of the camera device and
alignment of the three elements with respect to one another is carried out
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detect the position data thereof. The support surface can %rgerably be
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ccmprlees the following steps

- displacing the gmecond flat support along its
support plane below the first flat support;

- detecting posgition data of the chip arranged on
the first support by means of the camera device arranged
below the second support coneisting of a material which
is optically transparent at least in some regioms, during
displacement of the recond support;

- positioning a predetermined location on the
saecond support above the camera device;

- detecting position data of the predetermined
location by means of the camera device; and

- aligning the first support, optionally the
ejection device and/or the second support by means of
positioning devices connected thereto, by displacement
and/or rotation thereof with respect to one another
within the support planes. Here, the camera device
together with the predetermined location on the second
support, the chip to be removed which is arranged on the
first support and the ejection device are arranged on an
imaginary common straight line.

In this way, the position data of the chip which ig to be
bonded and which has not vyet been detached ie



predetermined location on the second flat support which extends parallel

to the first support advantageously comprises the following steps

displacing the second flat support alori§ its support plane below the first

flat support; detecting position data of the chip arranged on the first

support by means of the camera device arranged below the second
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one another within thé support planes. Here, the camera device together

RitPAnas58 bR iR location on the second support, the chip to be
removed which is arranged on the first support and the ejection device
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device for .
succeseively from the first support, a displacement speed

of the first support and position data of an optically
trangparent region of the asecond suppeort, through which
the camerz device detects position data during
digplacement of the second gupport. The use of so-called
wafer map files, which  are provided Dby wafer
manufacturers, is thus possible in such a way that the
position information data thereof which relates to each
functioning dice within a wafer can be used ag distance
data, and this can be used to calculate the size of the
required time window for detecting the position of the
dice and thus also the maximum transport speed of the
substrate. By virtue of such a dynamic adaptation of the
displacement speed of the substrate, a trouble-free
procees is achieved with maximum possible throughput of
the machine.

Further embodiments emerge from the dependent claims.
Advantages and expedient features can be found in the
following description which is given in conjunction with

the drawlng, in which:

Fig. 1 shows &a schematic cross-sectional diagram of
the positioning apparatus according to the



determining the position of a chip on the wafer, as has been used to date.
According to one preferred embodiment, for the method according to the
invention, the second support which is8designed as a strip-shaped

substrate is moved in its support plane at a displacement speed which is
calculated from the distance between the chips to be removed

successively fioNethe st semeotdlddplicemene speetiodithanfystof  the
support and ppgifienrdiata of an optically transparent region of the second
support, through which the camera device detects position data during

displacement of the second support. The use of so-called wafer map files,
Whith &e profietisy vk maRiRiturdrs s Pradrismdneducharation

way that the pasition iklsridationdiata diareof fch relgtes towdadiin  the
functioning di %&/it@%ﬁ%er C%Eﬁ%ﬁfs diséﬁﬁl&&%}?g and his can.y o

be used to calculate the size of the “required time window for detecting the
position of the" &R HuLE o the maximum transport speed of the
substrate. By virtue of such a dynamic adaptation of the displacement
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in the followisgleddmstion \wHich-keyiveesh tbaunttomaithotheaccording
drawing, in whigh: ffiie 1ishewsed sahenalic 6rassuerationsl dagmmMHf plan
the positioning aﬁpa&t% gggogif'n%tosggc)%dj%%%%o&%c.cording to one
embodiment oflt e :

Fig. 1 shows a schematic cross-sectional diagram of a
positioning apparatus according to one embodiment of the
invention. A wafer 1 arranged on a support £ilm is
arranged above and parallel to a strip-shaped substrate 2
which c¢an be displaced by means of drive rollers 3, 4
from left to right and vice versa and also preferably
additionally into the plane of the drawing and vice
versa. By means of a wafer helder 5, the wafer 1 can be
displaced within the wafer plane, that is to say in the
X~ and Y-directiomn, and can additionally be rotated about
a rotation axis perpendicular to the wafer plane. This
makes it pogsible for a chip 6a, which has been selected
from a plurality of chips 6 and which is to be detached
Efrom the support f£ilm, to be aligned with a predetermined
location on the substrate 2 which, as the bond position
2a, comprises bond contacts.

An ejection device 7 comprises an ejection needle 8§
which, by means of an ejection movement in the
Z-direction, that is to say a downward movement, acts on
the back of the chip 6a to be detached and detaches it
from the gupport f£ilm. In this way, the detached chip é6a
is placed at the bond position 2a and is bonded to the
bond contacts at this location. Te this end, the



invention; Fig. 2 shows a plan view of a predetermined location with bond
contacts for use within the positioning apparatus according to the
invention; and Fig. 3 shows a schematic diagram of the temporal course
of the method according to one embodiment of the positioning method
according to the invention, in conjunction with a plan view of part of a
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wafer 1 arranged on a support film is arranged above and parallel to a

strip-shaped substrate 2 which can be displaced by means of drive rollers
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a downward movement, acts on the back of the chip 6a to be detached
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antenna coils by means of photorhemical processes or a
printing process for example, Baid antenna c¢oils being
comnected to the chip that is to be bonded via the bond
contacts which are also already arranged on the subgtrate
material.

Ag can clearly be seen from Fig. 1, the camera device 10,
the bond position 2a, the chip 6a to be detached and the
ejection device 7 are arranged with their centre axes on
an imaginary common straight line 11, which permits
alignment of these elements with high precigion.

Fig. 2 ghows, in a plan view, one possible form of the
predetermined location 2a as can be used in the
positioning apparatus according to a further embodiment
in which the ejection device is unable to be positioned.
Buch a bond poaition Za consists essentially of two bond
contact connections 12, which in this illustrated layout
bhave the advantage that there is no need for a
positioning device for the ejection device 7 since the
gurface areas of the bond contact connections 12 arxe
relatively large compared to the size of the chip 63 to
be bonded. This relates in particular to the longitudinal
dimension of the bond contact connections 12 in the Y-
direction.



is placed at the bond position 2a and is bonded to the bond contacts at

this location. To this end, the 9 apparatus has a flat support element 9

which can be heated to assist the bohfling process. Both the support
element 9 and the substrate material of the substrate 2 are optically
transparent, in order to allow a camera device 10, which is arranged

below the support element 9, to make optical contact both with the chip
Baio behdetachetiandethectjdction devites ard aiso witstiheibordl in a

Restigngar-Fofhisnd, Jhe subsidie- Mateyial RAYLONSIS PSint of the
olymer-based plastic, such as PE, PET, PV or palyamide for example.
Aot B Goriat % addRBnabFFOUHRR Witk antdiha by 62 18

Gedapiodingbtotheingal proceasepors primingenrccess forkexamplgtrate
saidigntemnamecilsheiie coaneeiprkiedhesbipdhahisdabe bongedMdy is
t ebon((ji con{_'%ct which_are also aéreagy ranged on the substrat .
ahigneo WLEl The ZEE0 Botdl B Ohe el Geiies, hat is
) ; y be Seen‘fiom Fig. 1, the'camera device 10, the
EBndFBEtioR-SR theléhipBareisdtletaeHad andlithe Bjectiirdeicey the
po@ Atrangddavithdieil aentrécaxestdine anwebginaraediegon straigbhlee a

%%%yi?/,s,‘in a prlg%%?gv%g%:e%%to?s}?t%z ormgo? the g&%kﬂ?ﬁfgf%gﬁ. ZZShe

PRTER SRR th%fpé'sl?ﬁon}?lﬁnélppﬁ%ﬁ&‘?ordiﬁg RrefufEpeted by
reddbotliment irtivhichcdwessjecticiesdves is Thmble subetpositionedls then
Sushimbeed pasitian 2p.consisie esaemiplly ol twe peadreantagk 3, 4 in
conﬂectlons 12 Wi‘g%h i:n thlillllus%ateg layout . have the advantage ti&a{

guch” & " way . Chat' “the on contacts 12 are aligned
precisely below the chip to be bonded. A movement of the
ejection device then takes place in the Z-direction, in
order to detach the chip from the gupport f£film and

arrange it on the bond contacts.

Fig. 3 shows a eschematic diagram of one possible
embodiment of the positioning method according to the
invention. Also shown is a plan view of one possible
arrangement of antenna loops 13, 14 and 15 on an
optically  transparent substraete 2 with optically
transparent regions 16 located therebetween and therein.

The temporal course of one posgible embodiment of the
pesitioning method according to the invention, which is
ghown in the form of 8 different time gmignals, extends
over a total time period of 400 ms and shows inter alia
the process of a displacement movement of the aubstrate
during the detection of the position data of the chip and
of the ejection device.

1.) shows the time period of 300 ms for a displacement
nmovement of the substrate 2 from one bond position 2a to
the next. 2.) shows those time periods in which the



positioning device for the ejection device 7 since the surface areas of the
bond contact connections 12 are relatively large compared to the size of

the chip 6a to be bonded. This relatelin particular to the longitudinal
dimension of the bond contact connections 12 in the Y- direction. 10 For
this, the ejection device 7 is positioned in a stationary manner with
FESEEREG thE3Cerltfe poidt 6Rthéocambraaddvice theT epesitiodieithee to

G863 tetarniaet duting A karsportmgyement of the substrate 2. 8y
means of the determined position data, the chip is aligned with the zero

%omt of the camera device, that is to say with the straight line 11, by
dangliftife BBStcHAG deneaisede hafed hepkae: Orbe awairspow th

Te@EmEIent of thehsuhaimie Had dakerplase, gﬁawwtt@@;daiﬁ@é ﬂteaeoaféxt
camacis 12 a{%geg;g%dc%mﬁseab%%}? FGBINE T EROVER of
y the drive er

is then displaced in the X-direction s |n SUch & way

s ReBbhUVoriRis 15068 dighed @%@@@y“ﬁé}mrméléﬁ.pt@% period
®bnddd. Mmoveinewmnof the ejéction deving thenitakespiace indberection

éx@mg@ém&h@rdsftotﬁ?éact}ﬁ% chip i tag suppgrt il and..aEragae,. .

3 shows a schematic diagram of one possible

|t the ond contactz}%%
(?dl entof tiepé: p n@%éth d according to the invention, Also
shown is a plan view of one possible arrangement of antenna loops 13,

Hetand 16:0n &% ommllyy@@wmﬂt sgRedateEWIRRPICBARE  contact
ey BT RIS T whela M0 SR by
any necesgary correc:t:n.c:m digplacement of the strip-shaped
substrate or of the chip, as shown at 7.). In this way,
the bond contact connections and the chip to be bonded
and cptionally the ejection device are mutually aligned

on a common straight line.

The actual bonding process for bonding the chip to the
bond contact connections takes place over a time period
of 40 nms ag shown at 8.).

all of the features disclosed in the application
documents are regarded as being essential to the
invention both individually and in combination. The
person skilled in the art will be familiar with
modifications thereto,



positioning method according to the invention, which is shown in the form
of 8 different time signals, extends over a total time period of 400 ms and
shows inter alia the process of a displ@&ement movement of the substrate
during the detection of the position data of the chip and of the ejection
device. 1.) shows the time period of 300 ms for a displacement
movement of the substrateIZ Fbnoéne bbademsiion 2a to the next. 2.)
shows those time periods in which the 11 antennas 13, 14 and 12 do not

llow the camera devicg to make optical contact with the chip. 3.) shows
the time required to Hﬁasp%%e the wafer with respect to the camera device
M such a way that theRE&Tef® FEF & position data can be detected.
Betection of the postiteridatasthendakes place within the time period of

0 ms shown at 4.). correction displacement of the chip
\{/;vhir:% has to be carr%ydy Sié': b%%%ﬂeﬁégg ms, as shown at 5.). Detection of the
Eosition data of the BEHEEoMELESBnnections then takes place as shown
&t 6.), followed by ampimpsessary correction displacement of the
ghip-shaped substraig;oy afdhschi@a.shoyvn at 7.). In this way, the

ond contact connectipns, and the chip to be bonded and optionally the
ejection device are rﬁaﬁ%iﬁﬁ%lﬁgf%gl T a common straight line. The
8ctual bonding proc&siet BemdirgtReschip to the bond contact
gonnections takes pkaggpayef a time period of 40 ms as shown at 8.). All
gB_the featurgs dlscl%%%ie@ghg ege,\‘,%p“i‘lecatlon documents are regarded as
1elng essential to the

1 straight line
12 bond contact connections
13, 14, 15 antennas

16 optically transparent region



invention both individually and in combination. The person skilled in the
art will be familiar with modifications thereto. 12 List of references 1
wafer 2 substrate strip 2a bond position 3, 4 drive rollers S wafer holder
6 chips 6a chip to be detached1 3 ejection device 8 ejection needle 9
support 10 camera device 11 straight line 12 bond contact connections
13, 14, 15 antennas 16 optically transparent region 13 Patent Claims 1.
Positioning apparatus for transtesiingcatdeast one electronic component,
in particular a chip, from a first flat support to at least one predetermined
location on a second flat support which extends parallel to the first

1. SuppoR; ComprishiPan efettion Uevice or Femavifg tie compdherFom

alecthedfifst supped hymeansrofparejectioremosement, A cameta sdeVicesfor £1at

Suppoqﬁg ecling pasition daga Oéﬁge rredatermined, location, and-gptiepally, ofs e o ong
e ejection deVIce and a flat “support eIement for supportln a part of the
flat gadyndiat which extends paralie irst support,

comprising an ejection device for removing the component from
the first support by means of an ejection movement, a camera
device for detecting position data of the predetermined
location, and optionally of the ejecticn device, and a flat
support element for supporting a part of the second flat
support, wherein the camera device 1s arranged below tThe
second flat support and & common straight line extends
through the camera device in the vertical direction
characterized in that

the second flat support and the flat support element for
supporting part of the second flat support are made of

optically transparent and/or partially perforated material.

z. Positioning apparatus according to Claim 1,

characterized in that the first support is ccnnected to a
first positioning device and the second support is ceonnected
to a second positicning device for positioning them with

respect to the common straight line.

3. Positioning apparatus according to Claim 2, characterized
in that a displacement of the first and second flat support in
the support planes thereof can be carried out by means of the

first and second positioning device respectively.

4. Positioning apparatus according to Claim 2 or 3,

characterized in that a rotation of the first and/or



support, wherein the camera device is arranged below the second flat

support and a common straight line extends through the camera device in

the vertical direction, characterized in that the second flat support and the

flat support element for supporting part of the second flat support are

made of optically transparent and/og partially perforated material. 2.

Positioning apparatus according to Claim 1, characterized in that the first

support is connected to a first positioning device and the second support
secoﬂ@coﬁﬂéé@ﬁtto %&@ndapo?_:@?@ﬁgcﬁl@w%&@é p%ﬁhﬁ{ﬁ@i@iﬁlﬁm&ﬁh to the

respect to the common.strai ine. 3. Positioni aratus accerding te. __.
SuPp%%in? ?%ﬁgra%%&f:z%%fin%%%t %%jgpﬁggelr%énto &r]gh%pirs %%n se%%na at oor
and/suppeadRthecstibpoft plate sitheré6f-can be carried out by means of the

first and second positioning device respectively. 4. Positioning apparatus
5. pBEHINAIgClaIn 2 of 3 charactedzed i hatn iofafion of edisly o ceqing

~and/or 134 '$8co support about a rotation axis perpendicular to the ,

clalggpporthlanésitherdor 8an bé Rarrieddtt by Fean§efthe ¥irdt afdigi-ce  +9
conneecend pasitioning devicen s Positioning apparatys dteordingte ahyoing it
withihegceding claims, characterized-in:that the ejection device is

connected to a third positioning device for positioning it with respect to

the common straight 14 line by means of a displacement carried out

parallel to the support planes. 6. Positioning apparatus according to any

of the preceding claims, characterized in that the first flat support is



designed as a wafer and the second flat support is designed as a
strip-shaped substrate. 7. Positioning apparatus according to Claim 6,
characterized in that further components which were applied prior to the
transfer of the electronic component are arranged on the strip-shaped
substrate. 8. Positioning apparatusiaccording to any of Claims 6 to 7,
characterized in that bond contacts for bonding the component to the
substrate are arranged at the predetermined location on the strip-shaped
1ine SYRstrate 9, Positigning apparatus-a¢cording e anyotthe spreceding o the
claims, characterized in that the second support comprises individual
SUPPEhstrate’él&ments which are spaced apart from one another. 15 0.
Positioning apparatus according to any of the preceding claims,
6.  characterizedn thajthe suprort elemenheanbe heated: 11 RositioRing=ding
o121 4BPAAUS according Lg any of fhe. preceding claims, characterized phat
% camera device comprises an evaluation device for evaluating an . i
desigpmpaniy ahe déreteti position deks a2 Pesiionifgapparatuss designed
as a ageerdingte:Slaimslbscharasterized by a control device for controlling
the positioning devices as a function of the compared position data. 13.
Positioning method for transferring at -Least one  electronic companent, in
7. pBrithiat athil fronfRREE fidt “Support 16 ati8ast dne prétetermiried™  ©-
charforation oad secondaftat Suppdrewhichrexterneistparailel toitherfirse applied

orioSUPRYIL eraprising.an giection devigefor reraouing thecompapeient  are

arranged on the strip-shaped substrate.

8. Positioning apparatus acceocrding to any of Claims 6 to
7, characterized in that bond contacts for bonding the
component to the substrate are arranged at the predetermined

location on the strip-shaped substrate.

9. Positioning apparatus according to any of the
preceding claims, characterized in that the second support
comprises individual substrate elements which are spaced

apart from cne another.



from the first support by means of an ejection movement, characterized
by the following steps: displacing the second flat support along its support
plane below the first flat support; detecting position data of the electronic
component arranged on the first support by means of a camera device
arranged below the second suppott £onsisting of a material which is
optically 16 transparent at least in some regions, during displacement of
the second support; positioning a predetermined location on the second

10. Stipport abovathe caperadevice; detecting Position data ofdhe;  of  the

-,»- redetermined . location by means of the camera device;.and _@L’E%ningstg t
pﬁc%é[ lw%gppo(r:’[,f(gi|c:)Ll%rir(}“)Sn’aIIy t%%“éfj%gtﬁj%rdle%lecge and/or th\g%eéind support bj"? per

e lem@ielans of positioriAg Bevices connected thereto, by displacement and/or
rotation thereof with respect to one another within the support planes,

. suchthat the.camera device, ;the predetermined location on the secopd  +1,¢
= suﬁp)so:?tfTrgf%%%&g]troaa%%ompgnent arranged on th%Z firﬁasuppor and th

ni ,
precefedion devicd e onARrAGIRARACEMMIh straight lineS chariténzedin’ -
corpihatdbe detectionlofyiositionddatacsf thieoelectronic cormponemarrangead: ting

the ggg‘ggi{%tds%ﬁpggtggws@g{igg displacement of the second support

which is madeé of optically transparent and/or partially perforated material.

14. Positioning method for transferring at least one electronic component
12. fronsa filstflarsupporteat #gastone predeeemimed lochtion orraaim 11,
charseeQndiflat SUpROrt, control device for controlling  the
positioning devices as a function of the compared position

data.

13. Positioning method for transferring at least cone
electronic component, in particular a chip, from a first flat
support to at least one predetermined locaticn on a second
flat support which extends parallel to the first support,
comprising an ejection device for removing the component
from the first support by means of an ejection movement,
characterized by the following steps:

- displacing the second flat support along its
support plane below the first flat support; ‘

- detecting position  data of the electronic
component arranged on the first support by means of a camera
device arranged below the second support consisting of a

material which is optically



which extends parallel to the first support, comprising an ejection device
for removing the component from the first support, by means of an
ejection movement, characterized in that the second support in its
support plane is moved in its support plane at a dynamically adapted
displacement speed which is calculated from the distance between the
electronic components to be removed successively from the first support,
a displacement speed of the first support and position data of an optically
. ran frapspanent and/oe petforatedsregion oktheseeondsuppor, throtighacement

of tiMbich the camera devige detects position data of the electronic
components arranged on the first SL{pé)Ol’t ,durirgig displacement of ttg%
secondR@ppart °11ng @ predetermine Tocation on the

second support above the camera device;

- detecting position data of the predetermined
location by means of the camera device; and

- aligning the first support, opticnally the
ejection device and/or the second support by means of
positioning devices connected thereto, by displacement
and/or rotation therecf with respect to one another
within the support planes, such that the camera device,
the predetermined locaticn on the second support, the
electronic component arranged on the flrst support and
the ejection device lie on an imaginary common straight
line, characterized in that the detection of positicn
data of the electronic component arranged on the first
support occurs during displacement of the second support
which is made of optically transparent and/or partially
perforated material.

14. Positioning method for transferring at least one
electronic component from a £first flat support to at
least one predetermined location on a second flat support
which extends parallel to the first support, comprising
an ejection device for removing the component £from the
first support, by means of an ejection movement,
characterized in that

the second support in its support plane is moved in its
support plane at a dynamically adapted displacement speed
which is calculated from the distance between the
electronic components to be removed successively from the
first support, a displacement speed of the first support
and position data of an optically transparent and/or
perforated region of the second support, through which
the camera device detects position data of the electronic
components arranged on the first support during
displacement of the second support.



