9A-123 988 1 Device and nethod for transferring electronic conponents from
a first carrier to a second carrier 5Description Background A gjeyiseggand a
met hod for transferring electronic conponents froma first carrier to a 10
second carrier are described. There aré described in particular a device
and a nethod for separating an el ectronic conponent fromthe first carrier
by nmeans of an ejection unit and transferring it directly to the second
carrier. Wien transferring electronic conponents, in particular dies, and
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general ly the probllemthat they.cap easi e_damaged and nust therefore be
treated with great care. In L a € onponents are subject to

continuous mniaturisation, so that the demands made in ternms of accuracy
when transferring el ectronic conponents are increasing continuously. 20 DE
103 49 847 B3 describes a positioning device and a positioning nmethod for

t hes t r algsaription| ect roni ¢ conponents. A seni conductor wafer arranged on a
carrier filmis thereby arranged above and parallel to a strip-1like
substrate. The wafer can be displaced within the wafer plane and
additioﬁﬁﬁﬂﬂﬂﬂﬂﬂated about an axis of rotation 25perpendicular to the wafer
pl ane by nmeans of a wafer holder. An ejection device conprises an ejection
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di e can be placed at the bonding position only inaccurately. Tw sting of
the die can occur in particular when the ejection needle is not in contact
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can easily be damaged and must therefore be treated with great care. In addition,
electronic components are subject to continuous miniaturisation, so that the
demands made in terms of accuracy when transferring electronic components are
increasing continuously.

20
DE 103 49 847 B3 describes a positioning device and a positioning method for the
transfer of electronic components. A semiconductor wafer arranged on a carrier film
is thereby arranged above and parallel to a strip-like substrate. The wafer can be
displaced within the wafer plane and additionally rotated about an axis of rotation

25 perpendicular to the wafer plane by means of a wafer holder. An ejection device
comprises an ejection needle which, by means of a downward movement, acts on
the rear side of a die that is to be detached and detaches it from the carrier film. The
die detached from the carrier film is thereby deposited at a bonding position on the
strip-like substrate.

30
Because the die is guided only by the ejection needle after it has been ejected, there
is a risk that the die will twist as it is being detached from the carrier film. In that
case, the die can be placed at the bonding position only inaccurately. Twisting of the
die can occur in particular when the ejection needle is not in contact with the die in

35 the middle of the die, or when there is not a uniform adhesive bond between the die
and the carrier film.



2 Because an inaccurately placed electronic conponent is generally to be
regarded as a reject part and accordingly as waste, it is desirabia 988

pl ace the conponent as accurately as possible. 5DE 198 40 226 Al di scl oses
a nmethod for transferring el ectronic conponents froman auxiliary substrate
to a strip-shaped carrier device. Further devices and nethods for
transferring el ectronic conponents which formthe technol ogi cal background
to the device described herein and to the nmethod descri bed herein are
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and the el ectronic conponents are to be treated gently. Proposed sol ution
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reéki ver and the second receiver are so arranged relative to one anot her
that a gagblepparates the first carrier fromthe second carrier. 30In
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Proposed solution

20 In order to solve this problem, a device for transferring electronic components from a
first carrier to a second carrier is proposed. At least one slide is connected to at least
one slide-actuator. A cap comprises a support, a slide channel for receiving the at
least one slide, and a gripping device for the first carrier. A first receiver is configured
to position the first carrier on the support, the electronic components being provided

25 on a side of the first carrier that is remote from the support. A second receiver is
configured to position the second carrier. The first receiver and the second receiver
are so arranged relative to one another that a gap separates the first carrier from the
second carrier.

30 In addition, the cap and/or the second receiver is configured to be moved from a first
position into a second position so that the gap between the first carrier and the
second carrier becomes smaller. The at least one slide is configured to be extended
by the at least one slide-actuator relative to the support, to lift the first carrier, which
is resting against the support, off the support, and to move an electronic component

35 provided on the first carrier in the direction towards the second carrier.



Mor eover, the gripping device is configured to convey the first carrier to
the support in order to separate the el ectronic conponent fromdaesfogg st
carrier. In order to solve the nmentioned problem a nmethod for transferring
an el ectronic sconponent froma first carrier to a second, strip-shaped
carrier is further proposed. This nethod conprises the steps: positioning a
cap, a first carrier and a second carrier relative to one another so that
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| east ond de and the stretching of the first carrier can be reduced to a
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the combination of the gripping device and the slide, the electronic component to be
transferred can reliably be separated from the first carrier. Accordingly, the electronic

component can be placed on the second carrier with greater accuracy.

25 Because the electronic component is separated from the first carrier not only by the
movement of the slide but also by the conveying movement of the gripping device,
the mechanical stress acting on the electronic component is also reduced.

In this device, the gap between the first carrier and the second carrier is made

30 smaller before the electronic component is transferred. As a result, the movement of
the at least one slide and the stretching of the first carrier can be reduced to a
minimum. The risk of the first carrier being damaged as it is lifted off the support can
accordingly be reduced.

35



5slide can be noved i ndependently of the cap, at least in the direction
towards the second carrier. Alternatively, the at |east one sligeiamdst he
at | east one slide-actuator can also be fastened directly to the cap. A
control unit can be provided for contréﬁling t he device. The control wunit
can 10term nate the extension novenent of the slide as soon as the control
unit detects that the electronic conponent is in contact wwth the second
carrier or wwth an adhesive applied to the second carrier. The control unit
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adhesive partly or conpletely and is in contact with the second carrier.
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20

At least one sensor element can be connected to the control unit. The at least one
sensor element can transmit sensor data to the control device, on the basis of which
the control unit detects contact of the electronic component with the second carrier
or with an adhesive applied thereto. The at least one sensor element can be in the

25 form of a measuring element which detects the power consumed by the at least one
slide-actuator. A measuring element which detects the distance covered by the at
least one slide can further be provided. By a combined evaluation of the power
consumed and the distance covered, the control system is thereby able to detect that
the electronic component is located on the second carrier with greater reliability than

30 would be possible in the case of the isolated evaluation of one parameter.

The first carrier can be stretched by the movement of the cap from the first position
into the second position. Likewise, the extension of the at least one slide can stretch
the first carrier.

35
The at least one slide can be surrounded by the cap when it is in the retracted state.
A tip of the at least one slide can be arranged substantially in the centre of the



5 The grippi ng device can be a vacuum gri pper, the gripping device being
connected to a vacuum source. The support can additionally havega-123988
depressions. The depressions can be, f exanpl e, channel - shaped,

groove- shaped, cone-shaped and/ or hem spherical. The depressions can be
provi ded so that a vacuum can be built up 10 between the first carrier and
the support. The vacuum can cause the anbient pressure to press the first
carrier against the support. The depressions can be connected to a vacuum
chanber suppertgBy ppiangiriethectip ofithébat leastsand skidd b thet tentre oftheusupporty of t he
vacuum in. : . : Y/
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the cap relative to the first and second receivers The camera device can acquire
image data, which can be converted into correction values by the control unit. The
correction values can then be used for positioning the cap and/or the first receiver.
30
A heating element can be provided in a central region of the support. The heating
element can be a light conductor, through which laser radiation or the radiation of
one or more infra-red light-emitting diodes is guided to the first carrier. The laser
radiation or the infra-red radiation can heat the first carrier and thus reduce the
35 holding forces between the first carrier and the electronic component. Likewise, the
heating element can also be provided at a distance from the cap and transmit heat

energy to the first carrier in a contact-free manner, for example by means of infra-



15The cap-di spl acing actuators can be provided on the positioning device
for the cap. The first receiver and/or the second receiver can 94-kawsse
have positioning actuators. By neans of. the receiver-positioning actuators,
the first receiver and the second recei%er can be positioned relative to
the cap and/or to the other receiver. Receiver- 20positioning actuators can
be provided for vertical and horizontal positioning of the first and/or
second receiver. A receiver-positioning actuator can be provided for
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9A-123 988 7 control unit can then convert the inmage data into correction
vatues. Chpepositioniogaeiuakens/@n hepravided fasdqasitioning thenean eglative ta the finst st
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the By means of the receiver-positioning actuators, the first receiver and the second

receiver can be positioned relative to the cap and/or to the other receiver. Receiver-

20 positioning actuators can be provided for vertical and horizontal positioning of the
first and/or second receiver. A receiver-positioning actuator can be provided for
rotating the first receiver about a vertical axis. The receiver-positioning actuators can
be piezo actuators. The first and/or second receiver can further have displacing
actuators.

25
Where two or more slides are provided, the cap can be so positioned relative to the
first carrier and to the electronic component to be transferred that an imaginary
central longitudinal axis of all the slides, the electronic component to be transferred
and the contact face are arranged along a common axis.

30
The first carrier can already be resting against the support during the positioning of
the cap relative to the first carrier or the positioning of the first carrier relative to the
cap. The first carrier can further rest against the support at least after positioning of
the cap relative to the first carrier or positioning of the first carrier relative to the cap.

35
During the positioning of the cap, of the first carrier and of the second carrier, a
camera device can acquire image data and transmit them to a control unit. The



15control unit as soon as the control unit detects that the electronic
conponent to be transferred is in contact with the second carri @-1231988
adhesive is provided on the second carr}er, the control system can
additionally detect that the electronic conponent is in contact with and/or
di spl aces the adhesive. Accordingly, the el ectronic conponent to be
transferred can be guided by the holding forces between 20the first carrier
and the el ectronic conponent to be transferred throughout the entire
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first 3%onkttiGh valiest he second carrier is becomng larger, it can be
ensured that the first carrier has separated conpletely fromthe el ectronic
conmponent to be transferred. 9A-123 988 8 The novenent of the cap back
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t heo vac ubmﬁpsto@unerdarhmmlv@etectmm ccmpommrtrtoebe transferred throughout the entire
movement from the first carrier to the second carrier. Furthermore, the electronic
component can be pressed in a defined manner onto the second carrier or an
adhesive provided thereon. A portion of the adhesive can thereby be displaced by the
electronic component. A reliable connection between the electronic component to be

25 transferred and the second carrier can thus be obtained. The adhesive provided on

the second carrier can be provided in the form of a drop of adhesive on the contact
face of the second carrier.

After separation of the electronic component from the first carrier, the cap can be

30 moved from the second position into the first position. While the cap is being moved
from the second position into the first position, the at least one slide can continue to
be in contact with the component resting on the second carrier. For example, the at
least one slide can remain extended. Because the electronic component can thus
continue to be pressed onto the second carrier while the gap between the first

35 carrier and the second carrier is becoming larger, it can be ensured that the first
carrier has separated completely from the electronic component to be transferred.



and the support can be maintained until the cap has reached the first

posi tion. The at | east one slide can be retracted once the c#p113088
reached the first position. A 15tinme offset can |ikew se be provided

bet ween t he begi nning of the novenment of the cap and the beginning of the
retracti on novenent of the at | east one slide. The displacenent distance of
the at | east one slide can be less than +/- 8 mm For exanple, the

di spl acenent di stance of the at |east one slide can be +/- 4 nm The
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control the novenent of the at | east one slide, the distance covered by the
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venent of the at |east one i de. .
B of oSG uBROBE B AR witlihgicopiRceacied e fist PORHORN: agos and
possi bl e uses of the device disclosed herein and of the nethod discl osed
herein wll r r fall.ow 1 Dt | . | ary
embod mfiece BART SRR GIH be WaTcted o e C AR RS TREC I TSt pReER. 2
acconpartime gffsetoamliisewise be provided between the beginning of the movement of the
cap and the beginning of the retraction movement of the at least one slide.

The displacement distance of the at least one slide can be less than +/- 8 mm. For
example, the displacement distance of the at least one slide can be +/- 4 mm. The

20 distance between the first position and the second position of the cap can be
approximately half the displacement distance of the at least one slide. The at least
one slide can be extended continuously or in two steps.

The gripping device can convey the first carrier to the support by means of a

25 vacuum. The gripping device can first build up the vacuum at the outside edge of the
support. Accordingly, the first carrier can be drawn in at the outside edge of the
support first. The first carrier can thus be detached first at the edge of the electronic
component to be transferred.

30 In order to control the movement of the at least one slide, the power consumed by
the slide-actuator(s) can be detected. Likewise, in order to control the movement of
the at least one slide, the distance covered by the slide(s) can be detected. The
movement of the at least one slide can be terminated as soon as the control unit
detects that the power consumed and/or the distance covered exceeds a threshold

35 value. The control unit can further use the ratio between the power consumed and
the distance covered to control the movement of the at least one slide.



Fig. 1 shows an exenpl ary enbodi nent of a cap and of a slide provided in
the slide channel of the cap; 10 Fig. 2 shows an exenpl ary enbogh-tosrgggof a
device for transferring el ectronic conmponents froma first carrier to a
second carrier; Fig. 3 shows a hod for transferring electronic
conponents froma first carrier to a 15second carrier; Figs. 4a-4f show a
transfer operation according to an exenplary enbodi nent. 20Detail ed
description of exenplary enbodinments Fig. 1 shows an exenplary enbodi nent
of a caBrief deSaniptidn ofeiheldawirddd are provided in a slide channel 14 of the
cap 10. More or fewer slides can also be provided, however. The slides 12a,
12b have a tip and are approxi mately needl e- 25 shaped. The cap 10

conpr i s&sirhenobinaly featuresadvantagestandnrossible biees gf B?Q)de\d@@ digstosesti mat el y
in the rﬁeﬂﬁ %rﬂf?ﬁﬂﬁg rﬂ@Hﬁd‘@is@i@sedTﬁére‘ﬁWﬁH Bacdrfie @ Réferitfrdh the folldwing
substantjally cylinder shaped. |In an exenplary e dj nent, the housing 16
can® hav&ESEr t'Q&%@FQS‘,"plﬁﬁée En%'?tsawbi%@fled%/o':ct?l en@&‘?rp@tegfasaﬁ"ﬁg'ﬂgrd. The
housi ng ah@ tharaccokpehgitigtda@ingy. have an irregul ar shape. 30 The slides
12a, 12b are each connected to their own slide-actuator 18. It is, however,
al so possible for the two slides to be connected to a comon slide-actuator
18. The Fid.i dsh@es antexempld@yaermbodimdnt of techpt andhoparstide pravided prethef slide

act uat or , piezo actuators can be used. Likew se,

el ectror%'gl‘a’r"?'(e?%lié(%:f?ﬁ:ﬂgn‘J Ehati c or 35hydraulic actuators, for exanple, can al so
beiused. 9A-123 988 10 A gripping device 20 is additionally provided on
the cap . h U VA SARL ] {ing 16, as
is shown 'nz %@9?5%%@?&@@%&&?\? E)g%]?%r,m oﬁéﬁ%ﬁ'@??'éﬁ!ﬁ'@of t he
housi ng CQmpoﬁﬁgtﬁgﬁpﬁb@ REstraptigretod seeNtheariglit he form of, for exanple, a
vacuum gri pper, a nmagnetic gripper or an electrostatic gripper. 5 Fig. 1
shows a grippi ng devigce hat . oper at es by vacuum .The gripping device 20
"< connddi-chhg aeiog on ittisaTin S oRBHRet @ FRLEARERE for
exapl e sacoradt gammiepunp. 10l n the exenpl ary enbodi nent shown in Fig. 1, a
support 22 is provided at the |ower end of the gripping device 20. An
opening is provided as an extension of the slide channel 14 approximately
in the &iga de-4fshaveadransieneperetior accudingitaodn exemplasy émbagimenhi ch
opening allows the slides 12a, 12b to be extended through the slide channel
14.

20 Detailed description of exemplary embodiments

Fig. 1 shows an exemplary embodiment of a cap 10. Two slides 12a, 12b are
provided in a slide channel 14 of the cap 10. More or fewer slides can also be
provided, however. The slides 12a, 12b have a tip and are approximately needle-

25 shaped. The cap 10 comprises a housing 16, the slide channel 14 being provided
approximately in the middle of the housing 16. The housing 16 shown in Fig. 1 is
substantially cylinder shaped. In an exemplary embodiment, the housing 16 can
have, for example, the shape of a circular cylinder or of a cuboid. The housing 16
can likewise taper or have an irregular shape.

30
The slides 12a, 12b are each connected to their own slide-actuator 18. It is,
however, also possible for the two slides to be connected to a common slide-actuator
18. The slide-actuators 18 are not limited to a particular type of actuator. For
example, piezo actuators can be used. Likewise, electromagnetic, pneumatic or

35 hydraulic actuators, for example, can also be used.



15 The gripping device 20 has a plurality of depressions 24 which are
approximately sem -circular in cross-section and are arranged i9A-113088
support. The depressions 24 can be chanpel - shaped, groove-shaped,
cone-shaped or hem spherical, for exangp It is also possible for sone
depressions to have a first shape and other depressions 20 to have a
different, second shape. The depressions 24 can further be connected to one

anot her or separate from one another. The gripping device 20 can |ikew se
be f or n#dgoppiag devicep( mlmnmlymfowdedmtr@@ppl@ Hie gnpmnngmee%(bl e
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the bui ladvaquuod pup.vacuumin a central region of the support 22 takes
pl ace in a delayed manner. 9A-123 988 11 The vacuum chanber 26 shown in
Fig. 1 has a substanti al% triangul ar cross-sectional area. The | ongest
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t he S|I%ﬁ g gpﬁf 14. Accordingly, substantially nore air has to be drawn
of f in {188 region of the support 22 than at the edge 10of the
support 22. The vacuumis thus first built up at the edge of the support 22
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as well a5 Onsr oP?épeargfg Fr8il 68 bhefMer. The gripping device 20 can likewise be
formed of an air-permeable material, for example of an air-permeable foam.

The depressions 24 of the gripping device 20 are connected to a vacuum chamber 26

25 by way of distribution lines 30 shown by dashed lines in Fig. 1. The vacuum chamber
26 can be in the form of a cavity in the gripping device 20, in the housing 16 or, as
shown in Fig. 1, in the form of a cavity formed by the gripping device 20 and the
housing 16.

30 In the example of the device shown here, the vacuum chamber 26 is annular and
encloses the slide channel 14 partially or completely. A plurality of separate vacuum
chambers can likewise be provided.

In the exemplary embodiment shown in Fig. 1, the vacuum chamber 26 is in such a
35 form that the build up of the vacuum in a central region of the support 22 takes
place in a delayed manner.



emtting diodes can be provided for coupling the radiation energy into the
| i ght 20conductor 32. In an exenplary enbodi nent that is not shsnp3dghe
heati ng el enent can be provi ded next tglthe cap 10, for exanple on a
positioning device 11, so that there is"no direct connection between the
heati ng el enent and the cap 10. The heat energy can 25t hereby be
transmtted in a contact-free manner, for exanple by infra-red radiation.
Alternatively or in addition, it is also possible to provide an electric
heat i ng Thesiaztiamcehambeérc?6 skownriafiged has a sabsitantiblly trigngulafcrosee saadiopal t
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described 1n connectign wth For reasons of clarity, however, not
al 15 t he TR S0 SURROE KL cap 3510 are shown in Fig. 2. 9A-123 988 12 The cap
10 is attached to the positioning device 11, the positioning device 11
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slide 13pi ﬂﬁ%ﬁﬂqﬁéQﬂnﬁbfﬁ%ﬁéﬂcﬁ mgfgglonlng device 11. The

slide-actuator 18 allows the sli e to nove relative to 10the positioning
device 11. The cap-actuator 43 and the slide-actuator 18 can nove the slide

12 and qhgh@@&eﬂr@lmmmmmhowmﬁ Figlhie acneqmm emnﬁerma@prdvmceml e,
cP1 T eePRRANS oBlmbS BRNBISla AR L Pl Rl B L O 12
posi t i orrraggeddhat de rhtliationecoupdad out ohtenlgght ca)neluptroo\BIZdEam $trike rad'"rhbusi ng
16 of tRg a8 Qrafgdd'#H the region of the support 22 through the slide channel 14
and/or the opening in the gripping device 20. This allows the first carrier 68
purposively to be heated. A laser light source as well as one or more infra-red light-
emitting diodes can be provided for coupling the radiation energy into the light
20 conductor 32.

In an exemplary embodiment that is not shown, the heating element can be provided
next to the cap 10, for example on a positioning device 11, so that there is no direct
connection between the heating element and the cap 10. The heat energy can

25 thereby be transmitted in a contact-free manner, for example by infra-red radiation.

Alternatively or in addition, it is also possible to provide an electric heating

resistance, which is arranged in a central region of the support 22, of the gripping

device 20 and/or of the housing 16. A heating resistance can likewise be provided on
30 the slides 12a, 12b.

Fig. 2 shows a device for transferring electronic components from a first carrier to a

second carrier. The cap 10 shown in Fig. 2 can correspond to the cap 10 described in

connection with Fig. 1. For reasons of clarity, however, not all the details of the cap
35 10 are shown in Fig. 2.



the illum nating device 40 is able to illumnate the first carrier 68 and
the canera device 42 is able to acquire inage data. In Fig. 2, dihe3@geni ngs
or channels are indicated by the dashes | i nes 45. The openi ngs or channel s
can be so arranged that the canera deviite 42 is able to acquire inmage data
of an el ectronic conponent to be 20transferred only when the cap 10 is in
the first position. Fastening the illum nating device 40 and the canera
device 42 to the positioning device 11 has the advantage that the mass to
be novedhetwap 1 attgrhed tosthepositiohirgrdeviee flily e positioniog dentce 1hbeisgcond

PPTum nroAfed il E8aTRG she FAPAGTRIANIOR S Seddlvard S Akechid | 10\ o
11, t he recaiver AatThegurit comprisngaine capel G;dherdd leastiope smgecldnarad the be
fast e”eg)ogfh ﬁy %%\héé ?T%aﬁ% IJe@err§('fil 9548 éé@ctl%ﬁ Uhitoﬂ chbfac‘%@étoﬂ%%aﬁ the at

| east o recei ver as to a second
r ecei vermgve then%albbg fiomd A frgt B@?'Q’é'@ﬂ:@ 3a$€PC@QQyPQ$EIﬂn (ﬁil‘@ocqps bERRi ded. The

posi ti ORjchEHdAR) i{%@ rdvaPradativiet thef pdsitioslag deoretliloni ng actuator 44, a
second cap-positioning actuator 46 and a third cap-positioning actuator

(not shown). At |east part of the positioning device 11 as well as the cap
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device 40 and the camera device 42 to the positioning device 11 has the advantage
that the mass to be moved when the cap 10 is moved from the first position into the

second position can be kept small.

25 As an alternative to fastening the illuminating device 40 and the camera device 42 to
the positioning device 11, the illuminating device 40 and the camera device 42 can
also be fastened directly to the cap 10.

In order to position the cap 10 and the at least one slide 12 relative to a first receiver
30 60 as well as to a second receiver 72, the positioning device 11 already mentioned is
provided. The positioning device 11 comprises a first cap-positioning actuator 44, a
second cap-positioning actuator 46 and a third cap-positioning actuator (not shown).
At least part of the positioning device 11 as well as the cap 10 connected to the
positioning device can be displaced in the vertical direction by means of the first cap-
35 positioning actuator 44 and in the horizontal direction by means of the second and
third cap-positioning actuators 46. By means of a vertical displacement, the distance
between the cap 10 and the first carrier 68 can be changed. The cap-positioning



15di spl aci ng actuators 48, 50 are additionally provided, positioning takes
place in two steps. It is thereby possible to provide one-step gesiztdgeni ng
for one direction and two-step positionjng for another direction. Sensor

el ements are further provided on the pééitioning device 11. In the

exenpl ary 20enbodi nent shown in Fig. 2, the sensor elenents are a

di stance-neasuring el enent 52 and a power-neasuring el enent 54. The

di stance-neasuring el ement 52 detects the distance covered by the slide 12.
The powactuatasw4, b edreemieVed, alsod bef fortdxampierselecmomageetid)yprdumatic,
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enen

force-nmeasurin an al'so be provided between the slide 12 25and the
slide-actuator 18. In the region of the support 22 there is provided the
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are provided. The first and
setond receiver-positioning actuators 62, 64 and the first and second
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two-step positioning for another direction.

Sensor elements are further provided on the positioning device 11. In the exemplary
20 embodiment shown in Fig. 2, the sensor elements are a distance-measuring element

52 and a power-measuring element 54. The distance-measuring element 52 detects

the distance covered by the slide 12. The power-measuring element 54 detects the

power consumed by the slide-actuator 18. Alternatively to the power-measuring

element 54, a force-measuring element can also be provided between the slide 12
25 and the slide-actuator 18.

In the region of the support 22 there is provided the first receiver 60, which can be
moved separately from the positioning device 11 and the cap 10. In the exemplary
embodiment shown in Fig. 2, the first receiver 60 is arranged beneath the cap 10.
30
As in the case of the positioning device 11, one-step or two-step positioning can also
be provided for the first receiver 60. Displacing actuators and/or positioning
actuators can accordingly be provided. In the exemplary embodiment shown in
Fig. 2, a first receiver-positioning actuator 62, a second receiver-positioning actuator
35 64, a first receiver-displacing actuator 66 and a second receiver-displacing actuator
68 are provided. The first and second receiver-positioning actuators 62, 64 and the
first and second receiver-displacing actuators 66, 68 permit a horizontal movement of



The first receiver 60 receives a first carrier 68. Electronic conponents 70
are 1lOprovided on a side of the first carrier 68 that is renotesA123m88he
support 22. In an exenplary enbodinent,1 the first carrier 68 can be a wafer
film The wafer film can be nounted on’& clanping ring. The electronic
conmponents can be isolated dies, which were applied to the wafer film
before being isolated. 15The second receiver 72 can receive a second
carrier 74. The second receiver 72 conprises first, second and third
suppor t theffirstrrecd@iGer 68, Tis® mowtnzends iof the Grdteecdver G0 cas dakmplace velative 76,
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second I‘?&ﬁf#g'fﬁ%ﬂn aqqog@ﬁpyrpe PV, é‘ﬂecherrpl ary enbodi nent, the second carrier
74 is a substrate strip. The substrate strip can be used for exanple, as
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Adhesi veyifieth wastd iapphedtd Yhe dlagerfilny befetle brirghieolatehnd carrier 74 in the
formof a drop of adhesive 84 on the contact face or in the formof an

adhesive layer. 9A-123 988 15 The device shown in Fig. 2 further has a
coms r ol Tinei $ecbBd rébeivenr2 cah recdive asecomtheatrient Mo Thieesemond secaiverll, 43, 44,

46, 48, 3 nor@%s P4 sggoncp%nq ﬁ%rd E{r@?&? PoIRdrs %ZZEQ%@ aﬁa’a éﬁve i'oifé{ 82.The _

illum nati eviceé a device
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i's ahhmdl O@@aﬂmlsaaq@ ggrﬁ,q-g\gaé@n val ues, which can be used for the

positioning the cap 10 and/or of the first receiver 60. In addition, the
control wunit

20 As in the case of the positioning device 11 and the first receiver 60, one-step or two-
step positioning can be provided for the second receiver 72. Displacing actuators and
positioning actuators can accordingly be provided. In the exemplary embodiment
shown in Fig. 2, however, only one-step horizontal positioning of the second carrier
is possible. Further actuators can be provided, however, for the one- or two-step

25 positioning of the second receiver 72 in the vertical and/or a second horizontal
direction.

In an exemplary embodiment, the second carrier 74 is a substrate strip. The
substrate strip can be used, for example, as carrier material in the production of chip

30 cards or smart cards. The second carrier 74 can have a contact face on which an
electronic component 70a to be transferred is to be placed. The contact face can
have electrical contacts. However, the contact face can likewise be an electrically
non-conducting structure, which facilitates positioning of the second carrier 74 or
orientation of the electronic components to be transferred. Adhesive can additionally

35 be provided on the second carrier 74 in the form of a drop of adhesive 84 on the
contact face or in the form of an adhesive layer.



can activate the actuators 18, 43, 44, 46, 48, 50, 62, 64, 66, 67, 82
directly or indirectly and thus bring each of the el enents of tdpeixdegsce
shown into a desired position in the nzgessary chronol ogi cal sequence.

Mor eover, the control unit can 1l0Oevaluate the data acquired by the
measuring el enents 52 and 54 and, on the basis of the data, determ ne

whet her the el ectronic conponent 70a to be transferred is resting on the
second carrier or whether a further extension of the slide 12 is necessary.
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t he support 22 t 20 do

i . Steps S110 and S ot. have taq be _perfor .in
successigstingramdhe ﬁg@or@@fﬂﬁéprt’&@tlﬁ‘?ﬁ%?‘-‘ W@@@Bﬂ@n%%ﬂ@ éygenigdﬁthe cap 10
can al sq\egesgpgi tioned simultaneously. Likew se, the cap 10 and the first
recei ver 60 can be pre-positioned approxi mately 35before step 110, and the
cap 10 and the first carrier 68 can then be positioned exactly after the
seeond d¢ig.r3 showgl almethoddor pasisfarting atlect®hid admpaserits froma finst cawrsier $0 @p
S130, ”%‘éc&ﬁd’cé#ie?nd/or the second carrier 74 is noved froma first
position rnto a second position. Because the second carrier 74 can be noved
in only

In step S110, the second carrier 74 is positioned. In the embodiment shown in

Fig. 2, this is carried out by the control unit 56 activating the drive roller 82 so that a
20 contact face, and optionally a drop of adhesive applied to the contact face, is

arranged between the first and second support rollers 76, 78.

In step S120, the cap 10 and the first carrier 68 are positioned relative to the second
carrier. To that end, the control unit 56 can evaluate the data received from the

25 camera device 42 and activate the displacing actuators and the positioning actuators
of the positioning device 11 and of the first receiver 60 accordingly, so that the at
least one slide 12, an electronic component 70a to be transferred and the contact
face are arranged along an axis. In addition, the cap 10 and the first receiver can be
positioned relative to one another so that the first carrier 68 is arranged beneath the

30 support 22. One side of the first carrier 68 can thereby rest against the support 22.

Steps S110 and S120 do not have to be performed in succession. Thus, for example,
the first and second carriers and the cap 10 can also be positioned simultaneously.
Likewise, the cap 10 and the first receiver 60 can be pre-positioned approximately

35 before step 110, and the cap 10 and the first carrier 68 can then be positioned
exactly after the second carrier 74 has been positioned.



a horizontal direction in the exenplary enbodi nrent showmn in Fig. 2, this
step is carried out in the exenplary enbodi nrent shown by a nnveﬂenggmﬁ t he
cap 10 in the 5direction towards the second carrier 74. The first receiver
60 can thereby remain in the previous S sition or, simlarly to the cap 10,
can be noved in the direction towards the carrier 74. |If the first receiver
60 remains in the previous position, the first carrier 68 can be stretched
by the novenent of the cap 10. A gap between the first carrier 68 and the
second darx fuether4téps S B@r thieycapatl® andidritbe setend’ barmx,er i7d istneqvedllfOm a Restat

| east o I t ri er
aes t[@%tsﬁlobqﬁtolg sé%r?d‘@&]ﬂ&? I?(%tali.llgg tﬂé s@?&ﬁoagga dc%g 61? @rfﬂ' ]p‘ﬁgf

sl i de cladmerizontal dirgggoatn tleegxemﬁl@m Endmdlme%shmm mﬁlg rZ dzlmﬁtsm iSwi t h the

First cRefi&] oSinahd é)defrﬁﬁlaryerﬁf)éd&ﬁlﬁwt%flﬁw by g%oMéﬁ%f thel & [BR10 PR

forms befween the support 2 Irst carrier ) sult, the
first calirecden éeNaréﬂs ?é@éﬂ%@iciﬂrﬁ'qrﬂé* rT@@lfgﬁ ERCELYSY @r@%ﬁﬁ}?ﬁ%b&t rempainfhie at

| east onige %)lre\ﬂﬁusléoﬂﬂﬁn bhemmnrlp ite e chpa of i lcéﬁ tbecmbveda rn ﬁfé digedtion or
conplet | ectronic nponent

compl et el e LERY bl ehl LR AT B0 TRYBTE N b1 b8 hoRRoR, BRI
support fie& csriemg@danrbet $tectdhect byithe niowaEnerst Gﬂthes:aporm A:gap betw@eh tHg0 The

Si e of 17 HABERE AdhE seboE cofr B0 46 kbR InadE STANRC e second carri er

741@nd/ or with a drop of adhe5| ve 84 which may have been applied to the

second qfh%h' ﬁLstehrSﬂde%e gﬁ (S8 Bhg jﬁ%%g?éh%rﬁ%rlﬁcthe g@ﬁ?%&ﬁat‘dﬁhéecond

carrier esl| ve transferre ectronic

conponeﬁ?co'”t‘%éaréleégaﬁ%‘if@ @&ﬂﬁ?@ﬁé‘?ﬁ tip4 the abieast eneishds lnRrojrcsp from the
adhesi ve|i@d chantnd| 15T atdeast @éﬂic@cwstﬂhefétﬁym @Némut@theifmlcaﬂ%l’ent

The o seB s Ba Hie Sfdrhe2530 bhat s fibe shaes Forois Brwebndierampon22 ¢ ™
bemusg,andvlheg" irstocdrhier ﬁeﬁhatal reahlt,rte&'-:l fm’sanameof68t|betm&dmddnctherreguon74 t 23
e
o} ongdr UL I bl 22" 5f ot RExsP ERUIAE, 19 VHEFARBief . 28 el
accor di 9§ parthsortcompletely. dissa restdt- ofethewaxtensionimavenent, thawvelectreaisur i ng
val ues %nﬁi&%’éﬁﬁ?oé *Eﬁ #8Ed ohrthfef!;;dzé gf trfé’\fu%g c8fri 68LefR é id F@néﬂefﬁ?ém%ér ler 68
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of the electronic component 70a is in contact with the second carrier 74 and/or with
a drop of adhesive 84 which may have been applied to the second carrier. In order to
ensure a reliable connection between the second carrier 74, the drop of adhesive 84

25 and the transferred electronic component, the electronic component can be pressed
into the drop of adhesive 84 until adhesive is displaced thereby. Contact or
displacement can be detected by the control unit 56 on the basis of the data
acquired by the distance-measuring element 52 and the power-measuring element
54 because, owing to the mechanical resistance of the second carrier 74, the power

30 consumption of the slide-actuator 18 increases while the slide 12 no longer moves or
moves only insignificantly. The control unit 56 accordingly monitors the distance-
measuring values and power-measuring values or changes thereof.

In the following step S150, the first carrier 68 is conveyed back to the support 22 by
35 the gripping device 20. Vacuum, for example, can be used for this purpose. The

vacuum has the effect of drawing off the air that is present in the free space

between the support 22 and the first carrier 68, so that the pressure in the free



space between the first carrier 68 and the support 22 is |ower than the
pressure beneath the first carrier 68. Consequently, the first gmiriogag 68
is pressed towards the support 22 by t?ﬁ anbi ent pressure. 5Because the at

| east one slide 12 continues to press e el ectronic conponent 70a onto the
second carrier 74, or at |east holds the el ectronic conponent in a position
spaced apart fromthe support 22, an adhesive bond between the el ectronic
conponent 70a and the first carrier 68 is released. 10The cap 10 can then
be novedpace betvieer thesfirsp asiriar &8 andithehsuppart22 12 lovear than the paesseide
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an exenpURP9rteddbytheambiers presseshown in Fig. 4a, the cap 10 and the
first carrier 68 are positioned above the second carrier 74, the support 22
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si de of cohposeat7barind therfirsinemtiei” 68 is celbasdd.ansf erred t hrough the first
carrier 68. The imge taken by the canera device 42, or the imge data, is
converted by the control unit 56 into correction values for the horizontal
posi t i odinggcapr 1@ ran Eagn be.mavaskiate dhe Hestipnsition andthesslisienl bpan 6Ral |y be
used T OfrefiaEteBConifleldly P Firdflerbletifonie RBmbRnRAE caf bififarisrérféd bpaRever

60. After t letl%glng, or after the correction, the slide 12 and the
el ectroﬁF@P%‘g@ﬁgﬂ 8A@DPYE t o be transferred are |ocated above the contact
face. In Fig. 4b, the cap 10 is shown in the second position. The first

' h b bi db h '
i oot | 610% Caatoahana tansbe et RS Acodf gl B SRERblaRY ehidiBAt cap 10°

ands t he second carrier 74 can be mninal. The slide 12 is still not in
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o 9. 9 e R e hesho LS Bh R B Pe lt, Bs D blfecisie oo
sl i de- acomgioment 80a rio heatsansfeifbd thraughethecfirsticanyier 68. The image taken by the

camera device 42, or the image data, is converted by the control unit 56 into

correction values for the horizontal positioning of the cap 10. These correction values

25 can optionally be used for correcting the position of the cap 10 and of the first
receiver 60. After the positioning, or after the correction, the slide 12 and the

electronic component 70a to be transferred are located above the contact face.

In Fig. 4b, the cap 10 is shown in the second position. The first carrier 68 has

30 thereby been biased by the movement of the cap 10 in the direction towards the
second carrier 74. The distance between the cap 10 and the second carrier 74 can be
minimal. The slide 12 is still not in contact with the electronic component 70a to be
transferred. However, it is also possible for the at least one slide 12 already to be
resting against the first carrier 68.

35
In Fig. 4c, the slide 12 is shown in an extended state. As a result of the extension
movement, the slide 12 is in contact with the first carrier 68, pierces it partly or



t he power-neasuring elenment 54. The control unit 56 term nates the

ext ensi on novenent of the slide when the power consunption of tdpe123 988
slide-actuator 18 has reached a thresh&%d val ue. Detection of the power
consuned by the slide-actuator 18 10al f'ows breakage of or danage to the

el ectroni c conponent 70a to be transferred to be prevented. In Fig. 4d, the
el ectroni c conponent 70a to be transferred and the cap 10 are shown after
the el ectronic conponent 70a to be transferred has been separated fromthe
15f i r st completely &, iffthe slidect2 piercesciherfosecarriéd gompldiely; isinsdoetacdvitls hel d
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heat er s allawe beegkage ofon damageiethd a}eﬁtr@n@ qqmmnqmbgﬂautorbe transfeged4e, the
cap 10 bé&ﬁ %m; gfter it has reached the first position. Wile the cap 10

ved 1

i s being nto the first 30position, the tip of the slide 12 remains
in contact with the surface of the electronic conponent 70a to be

gr ansf egﬁfﬁb @Ctﬁefei&tﬁ‘o&‘ﬁt é&n @ﬁerﬁteméhﬁﬂbé Brnkferedd @Ig’@(tjﬁé edp 1Dfaﬁ?e@hbwlw 39
(Vi oo  AlgeInd sRehioh fqmp%n%ztt RS bRRTReRe RROTR beratptsectamiBs ont o
t hes secdinst caarier 8. THe elRStrobi- Ccﬁﬁp@%tﬂ@a@mct& traasfeliedds h2lchmspdsition by
L E) wodpd Mt 137 Bl BAHIRD cbdios 0 W AdErfl SRR opaponent e
connect iesampiary eRledimeat  vatuwarnis genaated talthabtenggaetween the first carrier
68 and the support 22. As a result, the first carrier 68 is conveyed back to the
support 22. As a result of this suction operation, the electronic component 70a to be
20 transferred is separated from the first carrier 68. The vacuum is built up from the
outside edge of the support 22 to the centre of the support 22. In order to reduce
the holding forces between the electronic component 70a to be transferred and the
first carrier 68, the first carrier 68 can be heated by means of a heating element
before the gripping device 20 is activated. This can take place, for example, by
25 means of the laser radiation introduced through the light conductor 32, or by
permanent heating by means of radiant heaters.

The cap 10 is then moved into the first position. In Fig. 4e, the cap 10 is shown after
it has reached the first position. While the cap 10 is being moved into the first

30 position, the tip of the slide 12 remains in contact with the surface of the electronic
component 70a to be transferred. Once the cap 10 has reached the first position, the
gripping device 20 is deactivated. The slide 12 remains extended so that the slide 12
continues to press the electronic component 70a to be transferred onto the second
carrier 74.

35
Finally, the slide 12 is lifted off the electronic component 70a to be transferred and is
retracted. The slide 12 is withdrawn by the first carrier 60. This is shown in Fig. 6f.



5Al t hough the above-described details of the nethod and of the device have
been described in conbination, it should be noted that they are9i-rmdeggendent
of one another and can also be freely ﬁﬁnbined wi th one anot her, at | east

i nsofar as individual clains directed ereto are drawn up. The proportions
and di nmensi ons shown in the figures have been chosen to nake clear

i nportant properties and 10features of the device/ nethod; these proportions
and di mensi ons can be chosen differently in a device that is put into
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carrier (74) becones the at |east one slide (12, 12a, 12b) is
configured to be extended by the at | east 20one slide-actuator (18)

relative to the support (22), to lift the first carrier (68), which



I's resting against the support (22), off the support (22), and to nove an
el ectroni c component (70a) provided on the first carrier (68) igna-133e08s
direction towards the second carrier (3@ and the gri ppi ng device
(20) is configured to convey the first “Carrier (68) to the support 25(22)
in order to separate the el ectronic conponent (70a) fromthe first carrier
(68). 2. Device according to claim1l having a control unit (56) which is
configured to term nate the extension novenent of the at |east one slide
(12, 12a, 12b) as soon as the conPatent@laims§6) detects that the electronic
conponent (70a) is in contact with 30the second carrier (74) or with an
adhesive applied to the second carrier. 3. Device according to claim?2
having dt | eRavicenior semstarriag eirgironiofemppeentsdrama thcagierdpd tq 86) |
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e I r carri a con ce e n carri er

(7) ar S oANEReLEhg dPh sthantehe i GRS e el R0 At e

seg¢ond c(ﬁ#),l er (74) froma first position |nto a second position in order
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support pesitiondnta aéec@m position so that the gap between the first carrier (68) and the
second carrier (74) becomes smaller;
- the at least one slide (12, 12a, 12b) is configured to be extended by the at least

20 one slide-actuator (18) relative to the support (22), to lift the first carrier (68), which

is resting against the support (22), off the support (22), and to move an electronic
component (70a) provided on the first carrier (68) in the direction towards the
second carrier (74); and
- the gripping device (20) is configured to convey the first carrier (68) to the support

25 (22) in order to separate the electronic component (70a) from the first carrier (68).

2. Device according to claim 1 having a control unit (56) which is configured to
terminate the extension movement of the at least one slide (12, 12a, 12b) as soon as
the control unit (56) detects that the electronic component (70a) is in contact with

30 the second carrier (74) or with an adhesive applied to the second carrier.

3. Device according to claim 2 having at least one sensor element connected to

the control unit (56), which sensor element is configured to detect a power

consumed by the at least one slide-actuator (18) and/or a distance covered by the at
35 least one slide (12, 12a, 12b).



and in the direction towards the second carrier (74) so that the first
carrier (68), which is resting against the support (22), is liféegehxdsk the
support (22); separating the el ectronic conponent (70a) fromthe first
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t engri natthd capgn0),en plesonicansmpetenty 70hepvidbe ac thafirst catrdr (68), and a
contact face provided on the second carrier (74) are oriented along a common axis;
- moving the cap (10) and/or the second carrier (74) from a first position into a
second position in order to make a gap between the first carrier (68) and the second
carrier (74) smaller;

20 - extending the at least one slide (12, 12a, 12b) relative to a support (22) of the cap

and in the direction towards the second carrier (74) so that the first carrier (68),
which is resting against the support (22), is lifted off the support (22);
- separating the electronic component (70a) from the first carrier (68), which is
effected by a gripping device (20) provided in the cap (10) conveying the first carrier

25 (68) to the support (22).

8. Method according to claim 7, wherein the at least one slide (12, 12a, 12b) is
extended relative to the support (22) and in the direction towards the second carrier
(74) until the electronic component (70a) provided on the first carrier (68) is in

30 contact with the second carrier (74) or with an adhesive applied to the second carrier
(74).

9. Method according to either claim 7 or claim 8, wherein, after the electronic
component (70a) has been separated from the first carrier (68), the cap (10) is
35 moved from the second position into the first position.



and/ or the distance covered by the at |east one slide (12, 12a, 12b)
exceeds a threshold val ue. 9A-123 988
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10.  Method according to claim 9, wherein, during the movement of the cap (10)
into the first position, the at least one slide (12, 12a, 12b) is in contact with the
electronic component transferred to the second carrier (74).

11. Method according to claim 9 or 10, wherein the at least one slide (12, 123,
12b) is retracted once the cap (10) has reached the first position.

12.  Method according to any one of claims 7 to 11, wherein the gripping device
(20) conveys the first carrier (68) to the support (22) by means of a vacuum.

13.  Method according to claim 12, wherein the first carrier (68) is first drawn in at
the outside edge of the support (22).

14.  Method according to any one of claims 7 to 13, wherein, in order to control
the movement of the at least one slide (12, 12a, 12b), the power consumed by a
slide-actuator (18) is detected and/or a distance covered by the at least one slide
(12, 12a, 12b) is detected.

15.  Method according to claim 14, wherein the extension of the at least one slide
(12, 12a, 12b) is terminated when the power consumed by the slide-actuator (18)
and/or the distance covered by the at least one slide (12, 12a, 12b) exceeds a
threshold value.



