28 March 2007 1 Apparatus and method for appl yifigMarch 2007
sem conductor chips to substrates Description The
invention relates to an apparatus and a nethod for
appl yi ng sem conductor chips to a plurality of
substrates, in particular smartcard nodul es and

fl exboards, as claimed in the preanbles of clainms 1
and 10. O Apparatuses for applying sem conductor chips
to substrates, in particular for applying flip chips
to smartcard nodul es or flexboards, usually have a
first adhesive application device for applying
adibmsiarest snd redabingsk uppiiny sempeshdias eRipdec
substrates, a second fijdd.pgegdevice for, fitting the
substrates with flip chips at t he substrate

positions, and a third curing device for curing the
adhesi ve. The chi ps t Deberidtiipped are in this case
placed headfirst on the substrate during the fitting

eration so gg¥s on_the flip chjps nmak
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pogitions on the substrates, a second fitting device for
fitting the gpubgtrates with flip chips at the substrate
positions, and a third curing device for ocuring the
adhesive. The chips to be flipped are in this case placed
headfirst on the substrate during the fitting operation go
that bumps on the £lip chips make contact with the
substrate material and can be connected to the substrate
material during the curing operation by curing the
previously applied adhesive.

The various devices are arranged one behind the other along
a transport path and have different process times depending
on the processing and/or comtrol operationa they carry out
on the gubstrates and/or the semiconductor chips., aAs a
result, for example on account of the relatively long
curing time of the curing ‘device, a fitting speed
predefined by the fitting device is necessarily reduced

since otherwise the substrates which have already been

fitted would pile up on the transport path in front of the
curing device. This in turn reduces the throughput of the.

apparatus as a whole,
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since otherwise the substrates which have al readf Ya&h 2007
fitted would pile up on the transport path in front of
the curing device. This in turn reduces the '
t hroughput of the apparatus as a whole. 28 March 2007
2 Moreover, reliable control of the fitting positions
is not possible on account of long control tinmes and
long transport paths. Conventionally, in order to
adapt the various process ginmes to one another, the
fitting speed of the fitting device is reduced such
that the fitting tinme is matched to t he curing tine.
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the transport speed is reduced by in each cage one index

step in the transport direction to 10 3 per index step in
order to adapt the relatively short application and fitting

‘times to the long curing time. The throughput of the

apparatus iz therehy reduced.

on the other hand, a curing progess having a curing time
which corregponds to the conventional fitting time &f for
example 600 ma is not possible on account of the
compositions of the adhesives known to date, which do not
allow such rapid curing. '

Also known are apparatuses which have a buffer zone between
the fitting device and the adhssive application device on
one side and the curing device on the other side. " Such
buffer zones make it possible for already fitted substrates
Lo walt in a type of waiting loop until a relatively large
number of them can he passged to the curing device, which.
curing device comprises a number of processing units in the
form of a thermode array for simultaneously curing a number

of substrates with applied adhesive.
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Al so known are apparatuses whi ch have a buffer Z§rfdarch 2007
between the fitting device and the adhesive
application device on one side and-the curing device
on the other side. 'Such buffer zones nake it
possible for already fitted substrates to wait in a
type of waiting loop until a relatively large nunber
of them can be passed to the curing device, which
curing device conprises a3nunber of processing units
in the formof a thernode array for simultaneously
curing a nunber , of substrates with applied adhesive.
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Mlﬂstraf’ \ﬁtrlapplled adhesi ve are cured
S|nultaneously by neans of a thernode array while the
Fusthstnicatzes andapgiaratonvegorkmaeht inarWhjichg. during the
curing operation, & number of substrates with applied
_adhesive are cured simultanecusly by means of a thermode
array while the substrates and the conveyor belt carrying
them are not moved, AL the same time, a plurality of
substrates - is Ffitted by the fitting deviee while the
conveyor belt 4is etationary. However, such an apparatug
likewise requires a reduction in the fitting speed since
long transport paths are necessary for the gimultanecus
fitting of a number of substrates, Moreover, on account of
the long transport paths, the process accuracy of the
apparatus as a whole is reduced.
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‘EP 1 170 787 Al discloses an apparatus and - a method for
nounting semiconductor c¢hips on a flexible substrate,
wherein the substrate, seen in the tranaport direction, iz
first carried by a support plate and then by a heating
plate. The heating plate is moved in the transport
direction in order to further transport the substrate,
while by wvirtue of its heating function it cures the
B adhesive .applied to the ' substrate. Such an. 'appai:atus




them are not noved. At the same tine, a pluralitg® ¥prch2007
substrates is fitted by the fitting device while the
conveyor belt is stationary. However, such an

apparatus |ikewi se requires a reduction in the

fitting speed since |ong transport paths are.

necessary for the sinultaneous Q fitting of a nunber

of substrates. Myreover, on account of the |ong
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Enbodlnents of the present i nvention provide an
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at predefined substrate positions, at a fitting device
the substrate is fitted with the semiconductor chips at
the substrate positions, and in a curing device the
adhesive is cured, characterized in that the curing
device can be connected by a clamping device to a
conveyor belt which transports the substrates along the
devices, and can be moved in the transport direction, at
a transport speed of the conveyor belt, by a lifting

device connected to a conveyor belt drive.

In this way, while maintaining a short fitting time,
processing by the curing device and/or the further device
- which have a long process time (processing and/or
control time) compared to the fitting time - is possible
without the throughput of the apparatus as a whole being
reduced. This is achieved by connecting the conveyor belt
(which is moving in a step-wise manner) and the
substrates arranged thereon to the curing device




there is provided an apparatus for applying 28 March 2007
sem conductor chips to a plurality of substrates, in
particular smartcard nodul es or flexboards, wherein

at an adhesive application device adhesive is applied

to the substrate at predefigned substrate positions,

at a fitting device the substrate is fitted with the

sem conductor chips at the substrate positions, and
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t%@|@roqm$@hng and/or control time of the units. This
therefore maintains the throughput predefined by the
fitting time.

In order to adapt the sliding operation of the curing
device and/or of the further device, in particular its
return to a starting position, to the process flow of the
apparatus as a whole, the apparatus has a timer device
for setting a time duration which corresponds to the sum
of the processing and/or control time of a processing
and/or control unit and a time period which is required
to return the moved curing device to a starting position
in a direction counter to the transport direction.

Preferably, arranged in the curing device are the same
number of processing and/or control units as the number
of substrates moving in the transport direction which
can be fitted by the fitting




processi ng and/or control units carry out si mul t%8n @Gk 2007
processi ng and/ or control of the substrates fitted

with the sem conductor chips as they are transport ed.

If the nunber of processing and/or control units

depends on the nultiple of g fitting time which is
represented by a processing and/ or control tinme of

one unit, then nmul t aneQus  processi ng. and/ or contro
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tggnveyor belt. During the movement of the entire
-thermode array including the heating plate in the
transport direction, the plurality of thermodes allows
simultaneous curing of a number of substrates provided
with adhesive with semiconductor chips applied thereon.

The clamping device consists of at least two clamping
"Jjaw units which are preferably arranged at end regions
of the movable curing device, the upper and lower
clamping jaws of which can be guided toward the
conveyoer belt from above and below. In this way, the
-elements which are to be joined, such as substrate and
semiconductor chip, are arranged in a stationary manner
with respect to the thermodes, in order to ensure
precise positioning of the thermodes with respect to
the individual substrates during the joining operation.

The lifting device is connected to a conveyor belt
drive for moving the conveyor belt in a step-wise
manner in the transport direction. This ensures
precise matching of the




processing and/or control time. Continuous 28 March 2007

processi ng/ control of the substrates and of the

sem conductor chips is thus possible at high

t hroughput w thout the aid of a buffer zone.

According to one preferred enbodi nent, the novable

curing device conprises, as processing units, a

t hernode array arranged above the conveyor belt, said
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conveyor 'belt. The thernode array and the heating
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adhesive is cured, characterized by the following steps:
- connecting the curing device to a conveyor belt
which transports the substrates along the devices, by
closing a first clamping device;

- opening a second clamping device, fixed to the
apparatus, so as to release the conveyor belt moving in
the transport direction;

- moving processing and/or control units arranged in
the curing device into a closed position in a direction
perpendicular to the plane of the conveyor belt;

- moving the curing device at a transport speed of the
conveyor belt in the transport direction during a

- simultaneous processing and/or control of a plurality of
substrates fitted with the semiconductor chips for a
predefined processing and/or control time by means of the
processing and/or control units ;

- moving the processing and/or control units into an

. open positioﬁ,away from the plane of the conveyor belt
following expiry of the processing and/or control time;

- closing the second clamping device which 1s fixed to




t he individual substrates during the joining 28 March 2007
operation. The lifting device is connected to a
conveyor belt drive for noving the conveyor belt in a
step-wise manner in the transport direction. This
ensures precise matching of,the 28 March 2007 7
novenent speed of the curing device to be noved to the
transport speed of the conveyor belt. Furthernore, the
+ARPa ?gyétgggording to the invention has a further
clan% ng device, fixed to the apparatus, for keeping
~the eRrEYdriie| fisstat¢baepinatieel¢de noved curing
~devi ggr i sn Ded Nehd etwF ey ddvihe € recdi onc coUtSitidh
.the transport direction. According to a_second aspect
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for applying sem conductor chips to a plurality of
substrates, in particular smartcard nodul es or
fl exboards, wherein at an adhesive application device
adhesive is applied to the substrate at predefined
- substrate positions, at a fitting device the
substrate (4) is fitted with the sem conductor chips
at the substrate positions, and in a curing device the
adhesive is cured, characterized by the foll ow ng
steps: connecting the curing device to a conveyor belt
whi ch transports the substrates al ong the devices, by
closing a first clanping device; - opening a second
cl anpi ng device, fixed to the apparatus, so as to
rel ease the conveyor belt noving in the transport
direction; '




novi ng processing and/or control units arranged $§March 2007

the curing device into a closed position in a

direction perpendicular to the plane of the conveyor

belt; - noving the curing device at a transport speed

of the conveyor belt in theg transport direction

during a sinultaneous processing and/or control of a
lurality of substrates fitted with the sem conductor
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fixed to 28 March 2007 7a the apparatus; - opening
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novenent of the conveyor belt in the transport
direction on _account of the curing_device which noves
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fpbsswhhe, d¢heriptims por t coppedctirn espundshe odtdeing,

ihithiog. speed at which the substrates on the conveyor

belt are fitted,

Figs, - la - 1ld show, in each case in a schematic cross-
sectional view, four different
apparatuses for applying semiconductor
chips to substrates according to the
prior art;

Fig. 2 shows, in a schematic cross-sectional
view, an apparatus for applying
semiconductor chips to substrates
according to one embodiment c¢f the

invention; and

Fig. 3 shows, in a perspective view, a detail of
- the apparatus shown schematically in
Fig.2, which detail shows a movable curing
device.
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sai d conveyor belt noving in a step-w se nmanner .28 March 2007
Advant ages and expedi enci es can be found in the

foll owi ng description in conjunction with the draw ng,
in which:-Figs, la - id show, iin each case in a
.schematic cross- sectional view, four different

appar at uses for applying sem conductor <chips to
substrates according to the prior art; Fig. 2 shows,
in a schematic cross-sectional view, an apparatus for
appl ying sem conductor chips to substrates according
to one enbodi nent of the invention; and Fig. 3 shows,
in a perspective view, a detail of the apparatus
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e substrates 4 are arranged one
behind the other continucusly gn a conveyor belt & and move

with the latter in a step-wise manner in each case by one

index step in the transport direction, which ia shown by
the arrows 7 and 9,

Usually, the application of the adhesive takes 300 ms, the
fitting with gemiconductor chips 4 designed as £lip chips
takes 600 ms and the thermode curing in the curing device
takes 10 =&,

In the apparatus shown in PFig. 1la, a fitting time in which
a substrate 4 1s fitted with a flip chip is matched to the
curing time, so that a fitting speed depends on the
significantly longer curing time, This vresults in a
significant reduction in the throughput of the apparatus as
a whole,

- The apparatus shown in Fig. 1lb has a curing device 3a, the

curing time of which is reduced to the fitting time of
600 ms. This means that the previously applied adhesive ig
not reliably cured, and thus a reliable connection of " the
flip chips 5 provided with bumps to the substrates ¢ does

not take place.

The apparat‘.ua' ghown in Fig. 1le :omprisea a buffer zone 10
between the fitting device 2 and the adhesive applivation
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0 behind the other continuously on a conveyor befgMareh 2007

"and nove wth the latter in a step-wi se manner in

each case by one index step in the transport
direction, which is shown by the arrows 7 and 9.
Usual Iy, the application of the adhesive takes 300 s,
the fitting with sem conductor chips 4 designed as
flip chips takes 600 nms and the t her node curing in
the curing device takes 38 s. In the apparatus shown
in Fig. l1a, a fitting time in which a substrate 4 is
fitted with a flip chip is matched to the curing
devihes boon freme #ifipt endigthpeiriggpdavicer? (qfe the other
s38@N1 f1i CaY In:fEenofdnec Woi, N@hki BEreally Ficesd| sbdtirades
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thus a reliablge connec
SR EEe Rt oGPt B R BRSO (L CUREs ATEe Fegbied
agbesiwske pl ace. The apparat us shomn inFig. is
conprises a buffer zone 10 between the fitting device

TRy Per PR R R Ot e e ek e
ipfiEyduad; BRereges by (108 RSB EapRYS awréaayof ‘as

mhny t extlleglives atas possileld.ef taxien arraypg;edof inai vi ngwe-

dhl@&{%ﬂo&aml‘n&ﬂﬁ“ ltrac A8l @bl ¥elyihatge DUNRREt2bn Sandl
iah tQah§§(§{% i'ntroduced into the curing device 3b,
i'ch currngdevi ce has a nunber

The curing time is 9.6 s and the fitting time is 600 ms.
Accordingly, the thermode array has a total of 16 thermodes

for the simultaneous curing of the adhesives, while 16 new

sub_sf:rat:es can be fitted at the same time. In this way,
although a high throughput of the apparatus can be
maintained, the prooess accuracy' of the apparatus as a
whole is adversely affected by the buffer 2o0ne on account
of additional tranaport‘. paths.

Fig. 1d shows an apparatus in which, during the curing
operation, a number of substrates 4 with applied adhesive
are cured simﬁltaneéusly by a thermode array 3¢ while the
substrates 4 and the conveyor belt 6 carrying them are not.
moving. At the same time, & plurality of substrates 4 is
fitted by the fitting device 2 while the conveyor belt 6 is
gtationary. The ‘required index step for the step-wise
movement of the conveyor belt 6 is thus significantly
larger, as shown by the arrow 8. This is also shown by the
indicated lengths of a fitting area 12 and an adhesive
application sgection 11. Howsver, such an apparatus also
requires a reduction in the fitting speed s:irnce. long
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of processing units in the formof a thernode ard8dyarch 2007
‘for the sinultaneous curing of a nunber of substrates
with applied adhesive. The processing devices

arranged in the thernode array are individua

“thernodes and, for the sinultaneous curing of as many

adhesi ves as possible, are arranged in a two-

di mensi onal manner, that (s to say in the X-direction
and in the Y-direction. ¥he curing time is 9.6 s and
the fitting time is 600 ns. Accordingly, the thernode
array has a total of 16 thernodes for the
LSRR AN B80RE cBFT M GEARE Eofh el el mupbirneouss fidfring
of ubstumiteesof asutime rhiéd e Mateovbe, sammcepnet: of HHe dong
t¥EYspord! %Q@Wé&h theNb8bcddy QualiPaty s the AUS 2538

ggl mai n t he process accuracy of the apparatus
waR éalsmﬁ% 4 adversely affected by the buffer zone
‘on account of additional transport paths. Fig. 1d
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c¢nng3028bakn(ﬂrx2601not shown here) which is provided for

traﬁsporting both the conveyor belt and also the curing
device 3d in the transport direction of the conveyor belt
6. '

The curing device 3d can be moved in the transport
direction and countexr to the transport direction, as shown
by the arrows 18,

The curing devicde 3d is composed of a thermode array 18
which is arranged in & housing 17 and comprises individual
thermodas 19, wherein each of the thermodes iz asasigned to
a substrate position at which adhesive and a flip chip 5
have been applied.

The thermodes can be moved back and forth in the direction
of the arrow 20 vertically with respect to the conveyor

belt &.

Furthermore, in the housing 17 a heating plate 21 is
arranged on the underside of the conveyor belt 6, whigh
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11 transport paths. are necessary for the si nul t2&{dgigh 2007
fitting of a nunber of substrates. Mbreover, on :
account of the long transport paths, the process
accuracy of the apparatus as a whole is reduced. Fig.
2 shows, in a schematic cross-sectional view an
apparatus for applying sem conductor chips to
substrates according to gne enbodi nent of the

i nvention. The appar at us 1% kewi se has an adhesive
application device 1, a fitting device 2 and a curing

' d. _The. curin evi ce 3d_.can  be connected to
h?ﬁ*é*‘%?ﬁ-é\?&%@ S @Yea, Yo the iGTeRERL OF GBApRTRTHE2
LERRTE | SRS FAGVEHEW BALE S6 Edanual 4fomt the kttele ends.
The clanmping jaw units 13 and 14 are connected to one
0 [ arranged, bel ow t he

ngnbggét? e?%%ggﬁg&%oﬁ%egbgggﬁéféékﬁﬁ i Fglggnﬁgcﬁgﬂ
Lpgent oo, iy #house| 0 dFh% ebewbt  ehoihe hasehodihtlesrrived
bptewd ded for transporting both the conveyor belt and
~also the curing device 3d in the transport direction

f ot onveyor _belt 6. The, curi devi ce_3d can be
T8 b e ARED L ¢ SHE R PR ol i ASBREE: coeched
9 r B pRANVEYPE e BBl BnbY aglatiown thy clampimg gesr 1GitThes
amdiriang device 3d is conposed of a thernode array 18
which is arranged in a housing 17 and conpri ses

| ndi vidual therno 9, wherein each of the ,
, T £IARinG afleviresi 23 onhigh is
Byadc Hoadiesiappanatius 18| ppatdd & daee lheencapaté ethe
cdiveybhasamaes can be noved back and forth in the
direction of the arrow 20 vertically with respect to

the ¢ nwfyor
In a third” step, the thermode array 18 and the heating

- plate 21 are moved toward the conveyor belt 6 in the

direction of arrows 20 and 22, in order to bring these

.-alements into a closed position,

In a fourth step, the entire curing device 3d is then
moved, at the transport speed of the conveyor belt 6, in
the trangport direction which runs to the right in the
plane of the drawing. At the same time, the thermodes 19
and the heating plate 21 cure the applied adhegive at the
substrate positions of the subatrates 4, |

Once the curing operation is complete, the thermode array
18 and the heating plate 21 are cpaned again.

The further clamping device 23 is then closed and the
clamping jaw units 13 and 14 are opened, '

The entire curing device 3d ig then returned to a starting
position in a direction counter to the transport direction.
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belt 6. Furthernore, in the housing 17 a heati ng8JYiafea 2007

21 is arranged on the underside of the conveyor belt
6, which 28 March 2007 12 heating plate can be noved
in the direction of the arrow 22 toward the conveyor
belt 6 and away fromthe |latter. The node of operation
of the apparatus according to the invention is shown
on the basis of the nethod described below In a
first step, the curing deWce 3d is fi xedl y connected
to the conveyor belt by closing the clanping jaw units
13 and 14. CIn a second step, a further clanping
Fdavi Ge 5B°Wthi chPi & PEXRELSVE hdigPpardat fetaid oBEné&e
appapatder shownebelesmtiballeanvayiar belwhigh Hetail hihcers
thkChovkbfe { BEEMACagAY 38 ﬂg Bhe Bealepd Mbal gxdl

are noved conveyor elt In I.rection
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speed of the conveyor belt 6, in the transport
direction which runs to the right in the plane of the
TheaWlABRIng iave weike uwidedeathébapards 197e 48 ©geh

cheet ¢cn@;o|abat 6f 2dn awpe;:t bEargfipki §&w aghesiud aid tdhdower
0§ i 0 sypsiirat
‘ga éfaﬁ%no#% co ﬁ:{b%t i %ﬂea er m)dgbarq}%&? 75°
Pﬁﬁ’ftfs? agaifithg theat HP T aridOpeiRdl adersidee q‘futh%r
cahmmgeble\ﬁpe 23 is then closed and the

At this ‘point, it should be mentioned that all the parts

described above are claimed as essential to the invention
both per se and in any combination, in particular the
details shown in the drawing. The person skilled in the art
will ke familiar with wmodifications thereto, By way of
example, the curing device may be replaced by any desired
control device, the process time of which likewise exceeds
the fitting time and thus allows connection and movement of
the control device to and with the conveyor belt.
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clamping jaw units 13 and 14 are opened. The ent48March 2007
curing device 3d is then returned to a starting '
position in a direction counter 'to the transport
direction. 28 March 2007 13 'Fig. 3 shows, in a-
perspective view, a detail of the apparatus shown
schematically in Fig. 2, which detail shows the
novabl e curing device 3d. It can be seen fromthis

di agram t hat the t her moded?19, el even of which can be
seen in total, are arranged above the conveyor belt 6
and the heating plate i s arranged bel ow t he
conveyor belt 6. Tﬁéa%léghiﬁﬁﬁr??ﬁﬁsunits provi ded at
the ends are in each case conposed of an upper

icl anpi ng j aw 24a, 24@naBdve dppteEatidmadpidge ] aw 25a,
225b, which in the c%ggggn ()AJE Qn are pressed agai nst
t he upper side and underside of the conveyor belt 6.
3At3ahiXppdtnt3dit sIKYELRI &8t i oned that all the
gparts described abewksarated ai red as essential to the

& nvention both per g§ i) any conbination, in
: Fe°ohis

particul ar the detai ownlin t he draw ng. The
Sperson skilled in tKE™XPYOT B be faniliar with |
7708} f4 cat i ons t her etyanggosthdisectiotWdEd, index gbehahg
jdevi ce may be repl agRérly =une desired control device,

he process tine of [ i kew ceeds the
itting tine and th3§9%? J%Eﬁbgkﬁg%ﬁ?on and novenent

18f the control -devil&BItR ¥ FiGFHHE BFE8conveyor belt.
10,282 March 2007 14 dlliaEB_PiEd jreef eniirces

15 connecting slement

18 movement direction

17 housing-

18 thermode array -
.19 thermodes

20, 22 movement directions

21 heating plate

23 clamping device

24a, 24b upper clamping jaws

25a, 25b lower clamping jaws




1 adhesive application device 2 fitting device 28 Mgigh2007
3b, 3c, 3d curing device 4 substrates .5 flip chips
6 conveyor belt 7, 8, 9 transport direction with index
steps 10 buffer zone 11 application section 12
length of fitting area 13,1 14 clanmping jaw units 15
connecting elenent 16 noverent direction 17 housing.
18 thernode array 19 thernodes 20, 22 novenent
cPiigetions 21 heating plate 23 clanping device 24a,
24b upper clanping jaws 25a, 25b | ower clanping jaws
10 28 farapP2pa7us 1500 aPRBY1ng pemhppadetter fepips to a

p AR Vi g Senandiotay, Gl Rsadoi duldY Wrdldtdoa@f modules
ot Ee LR et e prepteard Bl oo O navice
aditheisieveld sapgpplddd cHdhesisadistatad eatatp yerdedeifriared
substrate positions, at a fitting device the substrate is
fitted with the semiconductor chips at the substrate
positions, and in a curing device the adhesive is cured,
characterized in that the curing device can be connected
by a clamping device to a conveyor belt which transports
the substrates along the devices, and can be moved in the
transport direction, at a transport speed of the conveyor
belt, by a lifting device connected to a conveyor belt

drive.

2. The apparatus as claimed in claim 1, characterized
in that, in the curing device which can be connected to
the conveyor belt, a plurality of processing and/or
control units are arranged in the transport direction of
the conveyor belt, which processing and/or control units
carry out simultaneous processing and/or control of the
substrates fitted with the semiconductor chips as they

are transported.

3. The apparatus as claimed in c¢laim 2, characterized
by a timer device for setting a time duration which
corresponds to the sum of a processing and/or control
time of a processing and/or control unit and a time
period which is required to return the moved curing
device to a starting position in a direction counter to

the transpoert direction.




substrate positions, at a fitting device the subiMafck 2007
is fitted with the sem conductor chips at the
substrate positions, and in a curing device the
adhesive is cured, charactegized in that the curing
devi ce can be connected. by a clanping device to a
dconvelb? PRPRTARTEN2Er ah3PBrd sint pbakhp3dt r @52 @ htzed
ihheéhdeviaeesngand igamhke ciiPved bevibe atkaRsEROEbme number
girectionv at _a yransport ﬁpeed of th% conv%%or ?elt,
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racteri.zed.in.tha n .t ug. e iLch.can
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Spe6Cedithg nalieoPTOCERBEON R Sracenarrangéaiein the
transport direction of the conveyor belt, which
processi ng and/ or contrql units carry out ,
25 aABBEL 2hPSc 8Ssihg 1aRd) oP evut PSI the Preceding
chathsd r aftesrddtideitzod tin (e tSaeti« onshecd o @bt sy adestihey
e transparted. 3. The apparatus,as clained in claim
Pt ST e s ere O 1 e
befur atdaird wHictmods ramsyo sl giveg surplofral drivcessi ng
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unit and a tine perio I C ulred to return
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tHH regtdomeuiter to the transport direction. 28
March 2007 16 4. The apparatus as clainmed in claim 3,

characterized in that arranged in the curing device
6 .ar eThheapaaranusbas cabipedcesaschgiand/,ocheeattekized in

tﬁggtﬁiéxiﬁé¥ﬁgggﬁ§¥ré§ and the heating plate can be
moved by a slide device in a direction perpendicular to
the plane of the conveyor belt in such a way that, with
the clamping device closed, they can be moved toward the

conveyor belt and away from the conveyor belt.

7. The apparatus as claimed in any of the preceding
claims, characterized in that the clamping device

comprises

" at least two clamping jaw units which are preferably

arranged at end regions of the movable curing device,
the upper and lower clamping jaws of which can be guided

toward the conveyor belt from above and below.

8. The apparatus as claimed in any of the preceding
claims, characterized in that the lifting device 1is
connected to a conveyor belt drive for moving the
conveyor

belt in a step-wise manner in the transport direction.




substrates noving in the transport direction whi<hMargh 2007
be fitted by the fitting device at a predefined
fitting speed within the processing and/ or contro
time. S. The apparatus as clained in any of the
preceding clains, characterized in that the novable
curing device conprises a thernode array arranged
above the conveyor belt, said thernode array
9 conptligi agparptus s § tol dimed hien nodescassiaimed I da Hy
cIBAPSLESE £, 899h Y | DN A hd &1 SUPSIS AEFi N Bled 885 ithe

one heating plate arranged bel'ow " the conveyor belt.
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- Mar PumrLing the curing device to a conveyor belt
which transports the substrates along the devices, by
closing a first clamping device;

- opening a second clamping device, fixed to the
apparatus, sc as to release the conveyor belt moving in
the transport direction;

- moving processing and/or control units arranged in
the curing device into a closed position in a direction
perpendicular to the plane of the conveyor belt;

- moving the curing device at a transport speed of the
conveyor belt in the transport direction during a
simultaneous processing and/or control of a plurality of
substrates fitted with the semiconductor chips for a
predefined processing and/or control time by means of the

processing and/or control units;




17 9. The apparatus as clained in any of clains 29 Mgrch2007
8, characterized by a further clanping device, fixed

to the apparatus, for keeping the conveyor belt
stationary while the noved curing device is being
returned in the direction ®unter to the transport,
direction. 10. A nethod for applying sem conduct or

chips to a plurality of substrates, in particular
- snarncary Nl eso cas s frhexbobfas , carttaradl niraittsaninto an

' [ i ey estve is [
BRI Bod S POP SR PRI P LARIRL e PR EE B
follevheg devpley tte Shbspracessing dndfor teehwieh thes/
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in a curing device the adhesive 1is cured, :
thAapRRFERF22d by the fol | owing steps: connecting the

- CUridigerthaly Cthd OF iar SonyEeMFiheldevidd ch transports the
substr.at es, al the devices, by closing a first,, .
~ 1 an iy B e G (Y o toh e T dA e o
il ixediteactimen @pparat uso tSloe dsrdrospetteasierddiel @onveyor
belt noving in the transport direction; noving
ﬁrocessi ng and/or control units arranged in the _
Leuri Mhalevdidewd mo A aingbdiposiaimn,n chadigdsiged in
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novi ng the ‘curing device at” a transport speed of the
UGy elforC bEl 1R (RS Y gt 1ff reetiicif! At ng a
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of substrates fitted wth the sem conductor chips for

AN e f4 S pr¥tessi ng and/ or control time by neans
of the processing and/or control units;

12. The method as claimed in claim 10 or 11,
characterized in that the transport speed corresponds to
a fitting speed at which the substrates on the conveyor
belt are fitted, said conveyor belt moving in a step-wise

manner.
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28 March 2007 18 noving the processing and/ or coniafsh 2007

uni.ts into an open position away fromthe plane of
the conveyor belt followi ng expiry of the processing

“and/or control time; closing the second cl anpi ng

device which is .fixed to the apparatus; opening.the
first clanping device; returning the curing device to
a starting position in a direction counter to the
transport direction. 11. Te nethod as clainmed in
claim 10, characterized in that the step of noving
the processing and/or control wunits into an open
position can be carriedb@ract ndependently of a
novenent of the conveyor belt in the transport
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S Rtes pos bt Tons uedl et fibting udesticat d8) (Uhe éubstrate
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LYASH pri | Vi A Sl ve, IS

oo BOAARD | B IS0 St BREET O ene
a@ fRfVeattd SUSRH; oWasrels: thef cvring drvicee (32) apdéor a
fertiietr Alewice can be connected by a clamping device (13,

14) to a conveyor belt (6} which transports the substrates

(4) along the devices, and can be moved in the transport
direction, at a transport speed of the conveyor belt (&), -
by a lifting device (15).

(Fig. 2)
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(4) is fitted with the sem conductor chips (5) a4 Mawh2007
'substrate positions, and in a curing device (3) the
adhesive is cured, wherein the curing device (3)

and/or,a 011 further devi ce can be connected by a
clanping device (13, 7.4) to a conveyor belt (6)

which transports the substrates (.4) along the

devi ces, and can be noved_i.n the transport direction,

at a transport speed of tﬁg conveyor belt (6), by a
lifting device (15). (Fig. 2) 28 March 2007 20 KEY TO

EIGUEE& Eggxy = epoxy Chip = chip
hirtung = thernode curing Indexschritt =

i ndex step Epoxy (+ Verfahrensstrecke) = epoxy (+

ERBRY ILabbRp section) Chip (+ sestt kfeld) = chip (+ .
ElttlQ% rea) Epoxy-Einheit - epoxy unit Bestucker =

l?tlng evi ce .
Thermodenaushartuny = thermode curing

Indexschritt = index atep

Epoxy (+ Verfahrensstrecke) = epoxy (+ application section)
Chip (+ Bestlickfeld) = chip (+ fitting area)

Epoxy-HBinheit = epoxy unit

Bestlcker = fitting device




