I Thermode Device For A Multitude Of Semiconductor Components
Description The invention relates to a thermode device for connecting
and/or electrically contacting a plurality of first semiconductor
components to at least one support element and/or to a plurality of
second semiconductor components ky heating an adhesive under the
application of pressure, according to embodiments described. In order to
produce microelectronic assemblies, semiconductor components such as
silicon chips for example, which can also be applied as flip-chips, are
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such mounting of the semiconductor components, use is often made of
contact adhesives in order bdt f5-fix Eiel§&miconductor component and
at the same time provide an electrical contact between connection points
of.the Ch{pj,%%d of EEE% éggpo;nrtosugstrgheeg:r o{ja fug@gri gélp. f'l'ohre contact
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adhesives or solders used for this are usual y cured by means of d
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underside, which heating body can be displaced upwards and downwards

heatidith theNerfic FPorder toBPF préssure IRF A58 e EmpBREREUEE,
accagderconnectedeant thenddhesivesr arrardged therebetween during a heat
transfer process. Such thermode devices which have a single thermode

In o%%&gﬁego produce microelectronic assemblies, semiconductor
components such as silicon chips for example, which can also
be applied as flip-chips, are mounted on support substrates
which may comprise an antenna, or on other semiconductor
components which may again be silicon chips. For such mounting
of the semiconductor compeonents, use 1s often made of contact
adhegives in order both to fix the semiconductor ccomponent and
at the same time provide an electrical contact between
connection points of the chip and of the support substrate or
of a further chip. The contact adhesives or solders used for
this are usually cured by means of thermode units at an

increased temperature and under the application of pressure.

Conventicnally, thermode devices which are used for this, as
known for example from US 4,736,882, have a heating body on
their underside, which heating body can be displaced upwards
and downwards along the vertical in order to apply pressure to
or release the components to be connected and the adhesives
arranged therebetween during a heat transfer process. Such
thermode devices which have a single thermode are often
arranged cn a ram. The thermodes then have to be acted upon
ingividually by individual pressure and temperature
parameters. Such an actuation process which is directed at an

individual



arranged on a ram. The thermodes then have to be acted upon

individually by individual pressure and;temperature parameters. Such an
actuation process which is directed at an individual 2 thermode requires
a complex design which is expensive to produce since a plurality of such

rthermedes aearanged: in-a.sammonconnestingdevice; Such individyal
the(gmode de\éices whicTuarrelco{nblne to 1::rmt conne%tlng device may 4

P heafrangsd next to ohe another with a Finimum distincebetwsert theri 9¢

L hithas Wi ed By ietdiffe ndfins & the guide elements that hold the
individual thermodes or the heating elements which are arranged

sdisplagepbly, ateln. neesuah indiidual hetiads devices eacibaue,
their own heating device, the external dimensions o sugh an individual
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dadistance,of fonexample.less Hthan 404mm. 45 analtemative, thepmode 1 5
devices are knowP which are characten%eg in that g plurality of
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semiconductor components which are to be connected to the support
are so large that it 1s not possible to arrange these
individual thermode devices next to one another in
paraliel alignment with a distance of for example less

than 10 mm.

As an alternative, thermode devices are known which are
characterized in that a plurality of thermodes are
arranged on the underside of a common plate, wherein such
thermcdes cannot be adjusted individually in terms of
their pressure. As a result, there is necessarily a need
for the plate to be placed for example on a support
substrate containing a plurality of semiconductor
compenents which are to be connected to the support
substrate, without said plate being tilted or inclined,
in order to prevent any damage being caused to those
semiconductor components which are contacted first by a

thermode in the case of an inclined plate.

In principle, due to the increasing miniaturization of
the semiconductor components that have to be mounted
duzing the application of pressure by a basic body, there
is an increasing risk of damage to such small
semiconductor components. This leads to malfunctions of

the mounted semiconductor components.



substrate, without said plate being tilted or inclined, in order to prevent
any damage being caused to those semiconductor components which are
contacted first by a thermode in the case of an inclined plate. In principle,
due to the increasing miniaturization of the semiconductor components
that have to be mounted during theapplication of pressure by a basic
body, there is an increasing risk of damage to such small semiconductor
components. This leads to malfunctions of the mounted semiconductor
Roco S@MPENENts: Be Asearsingly.ftheobjact ok thecpresertipvenionds 4@ provide
rayide,a thermode device for connegling gndior electicaly coniaeling g, ;
plurality of semlconauctor components to at least one support elemen
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bhetwsHppPOH lementand/or to a plurality of second semiconductor
components by heating an adhesive under the application of pressure,
wherein the thermode device comprises a basic body and a heating
Accogfdment Wwhichcan'be ExtenddF 6t ofthe basR bodyvaid-which, uhbiere  Ls
provibeapplicationof pressive actson atleastone atthedfitstor electrically

contacting a plurality of first semiconductor components to at
least one support element and/or to a plurality of second
semiconductor components by heating an adhesive under the
application of pressure, wherein the thermode device
comprises a basic body and a heating element which can be
extended out of the basic Dbody and which, under the
applicaticn of pressure, acts on at least one of the first
semiconductor components, characterized in that the basic body
has on its underside a plurality of heating plates which are
oriented wertically and are arrangsd next to one another,
wherein each heating plate has on its end and underside a
pluralility of the extendable heating elements, to the underside
of each of which there 1is assigned a first semiconductor

component.

The core ceoncept of the invention is to provide a thermode
device for connecting and/or electrically contacting a
plurality of first semiconductor components to at least one
suppecrt element and/ocr to a plurality of second semiconductor
components by heating an adhesive under the application of
pressure, in such a way that a basic body has on its underside
a plurality of heating plates which are oriented vertically
and are arranged next to one another, wherein each heating

plate has on its end and underside a plurality of extendable



semiconductor components, characterized in that the basic body has on
its underside a plurality of heating plates which are oriented vertically and
are arranged next to one another, wherein each heating plate has on its
end and underside a plurality of the extendable heating elements, to the
underside of each of which there isBassigned a first semiconductor

& . . .
component. The core concept of thé invention is to provide a thermode
device for connecting and/or electrically contacting a plurality of first

heat Semiconguetar compenents taatleast gae suppertelementandfor tordre is
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. . the underside of each of which there is assigned a first semiconductor
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and didividabheatinge elements whieh inceach-ease. protrude from these
heating plates and may be designed as cylindrical pins.

If these c¢ylindrical pins are arranged within cylindrical
channels of complementary shape inside the basic body such

that they can be moved up and down in such a way



If these cylindrical pins are arranged within cylindrical channels of
complementary shape inside the basig body such that they can be moved
up and down in such a way 4 that they can be acted upon on their rear,
that is to say on their upper side, by a spring force by means of a spring
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1894 to:one another 0p.a eoMMONSUPPOILSbstraie. At least one heating

wire is arranged inside each heating plate, preferably in a snake-like

shape, in order to heat the heating plate by means of electrical energy.
AFhisin alternative to using a spring element, an air

cushion may also be provided in order to act in a damping
manner on the displacement movements of the cylindrical

pins.

By virtue of such an arrangement of the cylindrical pins,
height differences between the support substrate and the

first semiconducter components can be compensated.

This is particularly relevant when a plurality of first
semiconductor components are arranged next to one another

on a common support substrate.

At least one heating wire is arranged inside each heating
plate, preferably in a snake-like shape, in order toc heat
the heating plate by means of electrical energy. This
leads to uniform heating of each heating plate and thus
- to uniform heating of all the cylindricazl pins arranged
in this heating plate, which transmit the heat to the
first semiconductor components arranged therebelow and to
the portions of adhesive arranged below the first

semiconductor components.

The uniform heating of each heating plate is preferably
menitored by a wire-type temperature @ sensor, also

arranged inside these heating plates, and is controlled



leads to uniform heating of each heating plate and thus to uniform heating
of all the cylindrical pins arranged in this heating plate, which transmit the
heat to the first semiconductor compdnents arranged therebelow and to
the portions of adhesive arranged below the first semiconductor
pgompanents, The uniform heating of each heating plate s preferably . .
onitored by a wire-type temperature Sersof, afso arranged inSidé tiesd

T RestAd plffeditahi-is controlled 5 by means of a control unit and

regulated by means of a regulating unit. Further advantageous

rémbediments gmerge fram the dependent claims. Adyantages apd, ;o

dexpedient features can be found in the following description in
CBRJIRERN With RS drawing, in which: Fig. 1 shows, in a perspective
view obliquely from below, a thermode device according to one

a@mhodigent of the invepien drig. 2:sNows, i REISPEEVe Found  in the
fcri%g;qsectlogals\g%vi/ %Igg% thlenW|d(t)kI113|de, Ehe thermode device shown in
ig- 17 Fig. 3'Shows. i a perspective éross sertionat View- Aorfyhg 1 nd, in
wigrfgiituidinal side of the thermode device shown in Fig. 1, the thermode
device according to the embodiment of the invention; Fig. 4 shows, in a
FP&(SpleCtlve gx{looswsés,ecu&qal gle%erspective view obliquely {rom
below, a thermode device according to one

empbodiment of the invention;

Fig. 2 shows, 1in a perspective cross—-sectional view
along the width side, the thermode device shown
in Fig. 1;

Fig. 3 sheows, in a perspective cross-sectional view
along the longitudinal side of the thermode
device shown in Fig. 1, the thermode device

according to the embodiment of the invention:

Fig. 4 shows, 1n a perspective cross-sectional view
along the Jlongitudinal side o©f the thermode
device shown in Fig. 1, the thermode device

with integrated heating wires; and

Fig. 5 shows, in a perspective exploded view, the
thermode device according to the embodiment of

the invention.

Fig. 1 shows, in a perspective view obliquely from below,
a thermode device according to one embodiment of the
invention. The thermode device 1 comprises a basic body
which is composed of the three basic body parts 2, 3 and
4.



along the longitudinal side of the thermode device shown in Fig. 1, the
thermode device with integrated heatiéng wires; and Fig. 5 shows, in a
perspective exploded view, the thermode device according to the
embodiment of the invention. Fig. 1 shows, in a perspective view

ohliquely from below, . a thermode device according to one embaodiment of
Ath%%%%ﬁtioog TE% V\Eérnn?oo%T eg\/?cse % cé)rgpr}fs%%tagﬁgs%c B&dy Which & are
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sheating platesthafvertieal oriatationtare warmanged next teaane #retber iBear

athe:hasic pody papt.2.in,.such a way that their largest surfaces or main
aces bear against one another. The heating plates 5 have an end and

underside 5a, on which a plurality of openings 6 are arranged, which
Topenirgstreptesedtthe opéninyswef cyindrcall chandels ribat-arecarabged on

wharalel to ope angther.In each easena gylindrical pin.7 is,aranged;,  wnich
odisg!{;lge_gbl)%énxeggg c%llingglical 8h%r]31nel QSor C%ge onylngjglect d bannel
Eylindrical chahnels. The underside of the cylffidrical pif 7cai e © €8
tBRENdEG obt BRIMESShd ard Likddrside SA6f dehéating plates 5. A
distance 8 between the cylindrical pins 7 and thus the cylindrical channels

1i$ Rigfarably in the orger of, magnitude of less than 4 mm.whieh 1 4 ceaniy
_corresponds to the .

in each cylindrical channel 9 or else only in selected
¢cylindrical channels. The underside of the cylindrical
pin 7 can be extended out of the end and underside 5a of

the heating plates 5.

A distance 8 between the cylindrical pins 7 and thus the
- cylindrical channels 1is preferably in the order of
magnitude of less than 4 mm, which corresponds to the
distance between first semiconductor components (not
shown here) which are to be connected to a support

element or to second semiconductor components.

Fig. 2 shows, in a perspective sectional view along the
width direction, the thermode device shown in Fig. 1.
Components which are identical or which perform the same

function are provided with the same references.

It can clearly be seen from the sectional view shown in
Fig. 2 that the basic body with its basic body parts 2, 3
and 4 has cylindrical channels 9 passing all the way
through from bottom to top, said channels ending in

openings 10 at the top.

Fig. 3 shows, in a perspective sectional view along the
longitudinal side of the thermode device 1, the
arrangement of the cylindrical pin 7 inside the

cylindrical channel 9. Arranged above the c¢ylindrical pin



distance between first semiconductor components (not shown here)
which are to be connected to a support element or to second
semiconductor components. Fig. 2 shows, in a perspective sectional view
along the width direction, the thermode device shown in Fig. 1.
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pwehieinis agiatiupor Y arpIestiessing dorcedy sneans; of-ahagdiustingat may
bSCiEhA34The sping seryes for forge pompensation,as the.pasic body 2
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semiconductor components during the process of heating the adhesive.
DiSuchtforce campensation serves/to derevemtcdamage telddividual,chipstor 2
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flip~-chips or chips to be heated at the same time under
the application of pressure, wherein each individual
thermode or thermode needle 7 can be adjusted by the
spring 12 located in the basic body 2, 3, 4 which forms a
block. This makes it possible to reliably fix the
individual semiconductor chips to a support substrate by
heating the thermode needles, even in the case of small
distances between the individual semiconductor chips.
Consequently, using a final bonder designed in this way,
a higher throughput 1s possible within a device which
manufactures smart labels for example, in which the chips

are connected to antennas.

The thermode needle or cylindrical pin 7 has a wider head
end 11 at the top, which ensures that the pin 7 does not
fall deownwards through the channel 9.

Fig. 4 shows, in a perspective sectional view along the
longitudinal side of the thermode device 1, a further
cross section of the heating plate 5 in a region in which
heating wires 14 with wire-type temperature sensors 15
are arranged. The heating wires 14 are preferably
arranged in a snake-like manner, in order to ensure
uniform heating of the heating plate 5 and thus uniform
heating of all the pins 7. This is monitored by means of

the temperature sensor i5 and if necessary is



flip-chips or chips to be heated at the same time under the application of
pressure, wherein each individual thegmode or thermode needle 7 can be
adjusted by the spring 12 located in the basic body 2, 3, 4 which forms a
block. This makes it possible to reliably fix the individual semiconductor
chips to.a support substrate by heating the thermode needles, even in th
Lga%%sé?ls%rrt?a ﬁ’ciis‘{&nace%rbe?vt\}(}aéé)nu?hesl% 3%lEJaIE:s%mgilco%%lrﬁdc%t“o?](:hi‘i:l)rs}.lnC Tnot
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htbeaughputds pessibletwithin aadeviceswhichnmanufacturepsmar dabelso  be
0L §xample, in which the chips are connected to antennas. The thermode
needle or cylindrical pin 7 has a wider head end 11 at the top, which

ensures that the pin 7 does not fall downwards through the channel 9.
FEig - 4 showboinsa perspective sectioraéviewwalongthel tohgitudimaleside oft he
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.region in which _heating wires 14 with wire-type temperature sensors
LSO, The Rodtrg e 1a 2o STty A tien myacgrar chat
tEraKeaiKeSman el il 6rdep ¥ Ehstire Limiftstmieatifig of tife Rdating platesws
wh ot thus:uniferat theating 0f alf the>pis ik dhisiis mewritasad by means

of the temperature sensor 15 and if necessary is 8 transmitted, via an
output signal to a control unit (not shown here), by means of a feedback
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documents are claimed as essential to the invention in so
far as they are novel individually or in combination with

one ancother with respect to the prior art.



regulated. Fig. 5 shows, in a perspective exploded view, the individual
parts of the thermode device according to the invention. It can clearly be
seen from this diagram that the parts are held together by means of pins
16 or screws which are inserted through openings in the parts. All of the
features disclosed in the gpplicatign ggggmgntg are claimed as essential
to the invention in so far as they are noveﬁn&vi%lually or in combination
with one another with respect to the prior art. 9 List of references 1

1 thermode devicer2\c3j«l basic bedy parts 5 heating plates 5a ends and

2 undersides ¢f the hegting, plates 6 bottom openings 7 cylindrical pin 8
distance 9 cylindrical cha%nnels 1G top openings 11 wide head end 12

> spring elem n@taf:%%%jd%

figS8rew 14 heating wires 15 temperature

S%ensor16Fmﬁggcﬂmﬂ;m@dersides of the heating plates
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13
14
15
16

bottom openings
cylindrical pin
distance

cylindrical channels
top openings

wide head end

spring element
adjusting screw
heating wires
temperature sensor

pins, screws



Claims 1. Thermode device for connecting and/or electrically contacting a
plurality of first semiconductor components to at least one support
element and/or to a plurality of second semiconductor components by
heating an adhesive under the application of pressure, wherein the
the--mode device comprises a basicppody and a heating element which
can be extended out of the. basic body and which, under the application
of pressure, acts on at least one of the first semiconductor components,
characterized in that the basic bogdy zhagson its underside a plurality of
heating plates which are oriented vertically and are arranged next to one
another, wherein each heating plate has on its end and underside a
1. plirakigosiehe slagadable Redting efements itothe anderside of eaehofcally
conta/mj@h@egeg’ss_a&%iga&q;acﬁ'mstasmgor&u@mfoﬁ@m@@a@ntc8@6@@&@@ to at
deV|ce accordln%,tto Clai %ha acitle(rg)zed in that ea&‘h heftlrtl element

1 h d
easfis a C}ﬁlndgrlc%ﬁ)pln WhIC énégn be ISp aced up and down nsi hecheati'qn%cOn

s emi el st PRerrhOdE dBHIRE ccording 36 bhBDf tHE pré@étﬁﬁd‘éf%uménd@r the
appl chatrdcierized fh thataedistanee betwieendhie heatihg elementsponhkich atevice
compﬁr tanged parallel to,one another, is legs than 10 mm, preferably less than, 1.

m. 4. Thermode device accordln%to Claim 2 or3, characterized in that

@Xt@r&%ﬂ cyﬂHdncacl’Eln s raryed such &kt can Blélddls&ﬁ&é:&]m&dén er the
app L icytinddcal dﬁnﬁ@l@rﬁmlem@ﬁary@hap@t 5.Fhemmodesdevite the first

semi @G6IdIAG 10 Chimhahasacterzadin: that Aspring elemmentand @sic body

c?musgngekﬂngggﬂyaqgeplirallty of heating plates which are

has
oriented wvertically and are arranged next to one another,
wherein each heating plate has on 1its end and underside a
plurality of the extendable heating elements, to the underside

of each of which there i1s assigned a first semiconductor

component.
2. Thermode device according to Claim 1, characterized in
that each heating element is a cylindrical pin which can be

displaced up and down inside the heating plate.

3. Thermode device according Lo one of the preceding claims,
characterized in that a distance between the heating elements,
which are arranged parallel teo one another, 1is less than 10

mm, preferably less than 4 mm.

4. Thermode device according to Claim 2 or 3, characterized
in that each cylindrical pin 1s arranged such that it can be

displaced inside a cylindrical channel of complementary shape.

5. Thermode device according to Claim 4, c¢haracterized in
that a spring element and an adiusting element arranged

thereabove for individually adjusting a spring



thereabove for individually adjusting a spring 11 force of the spring
element are arranged above the cylindrical pin. 6. Thermode device
according to Claim 4, characterized in that a pneumatic compressed air
cushion is arranged above the cylindrical pin. 7. Thermode device
according to Claim 6, characterizedjin that a pressure control system is
provided as the adjusting element for individually adjusting a spring effect
brought about by the compressed air cushion. 8. Thermode device
forcdcgording.to-Glaim o, characterizeddn a@%%e%ﬂj‘é%&gee'%m@n& Wlindrical
designed as an adjusting screw. 9. Thermode device according to one of
" the preceding claims, characterized in that each heating plate includes at
least one heating wire in order to heat the heating plate. 10. Thermode
6. dexieenacgordingitoane of the-praceding claimsircharacterized it that zed in
that €2CRNEANNG plateincludes a wire-type [eMPELAWE SENSAL sy s apove the

cylindrical pin.

pin

7. Thermode device according to Claim 6, characterized in
that a pressure control system i1s provided as the adjusting
element for individually adjusting a spring effect brought

abcocut by the compressed air cushion.

8. Thermode device according to Claim 5, characterized in

that the adjusting element is designed as an adjusting screw.

9. Thermode device according to one of the preceding c¢laims,
characterized in that each heating plate includes at least cne

heating wire in order to heat the heating plate.

10. Thermode device according to one of the preceding claims,
characterized in that each heating plate includes a wire-type

temperature sensor,



