1 Description The invention relates to a thernode
device for connecting and/of electrically contacting
a plurality of first sem conductor conponents to at

| east one support elenment and/or to a plurality of
second sem conductor conponents by heating an
adhesi ve under the application of pressure, according
to the preanble of Claim1. In order to produce

m croel ectroni c assenblies, sem conductor conponents
such as silicon chips for exanple, which can also be
applied as flip-chips, DRICTIRERPRI on support
substrates which may conprise an antenna, or on other

RETNEORALET mommonents i cho Y, 29310c08 81 Litceing
andﬁpﬁneﬁtl@CUmaleyof tce:mmsaﬂ;e:.mj C@ntﬁﬂ:traﬁﬂh?& yE€S ifMrst
s@fhgéE)nggElEoEo Jdrrg) %tSSerQC?OQ ucit @g%ﬁgégfgegﬁement

he sane time pr e an rlca
a’&@ﬁﬁécttloona plaitﬁf@lbtw Ré cﬁﬂqpraildsem1Chedustlppocbmponents

bgubshtahg Qh Qfdra fiwd RBTaLhi Prne F? QQEE@%B% egngﬂe%%%re,
or saldergguiﬁd for this are usually cure y

asFettieldo Pt Br§em3hei Rér Ed€ed tenperat ure and
under the application of pressure. Cbnventlonally,

her deV|ces mhlc are used
%or ggg%ple from US4 156, 8éﬁlcﬁ%9£eﬁpﬁ%%ang aﬁﬁﬁ?b&ﬁesf

sehbrendudersi deonponen tiseat $ugh body; c &z Jhigzordi S@Hlfaped for
ckBHBLs and downur sy along, the weL cal iy order do o

apply pressure to or ease conponents
m%%%ﬁ%@te@nanﬁuPﬁ@rEdh%@b@©§a§eﬁangédChhemebetmemprlse an

-afftéhng, a dieabnt bﬂﬁéﬁsersé?ﬁﬂﬁ?I%uc@fh cb&g%%%%sd%f@ﬁ may
whi ch Eave a S|ngle t her nrode_are often arranged on
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semiconductor components, use is often made of contact
adhesives in order both to fix the semiconductor
component 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.

Conventionally, 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 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




The thernodes then have to be acted upon individually
by individual pressure and tenperature paraneters.
Such an actuation process ich is directed at an

i ndividual 2 thernode requires a conplex design which
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bei ng caused to those sem conductor conponents which
Agr @topl heredtivest thpraode devices are known which are

characterized  in that a plurality of thermodes are
arranged on the underside of a common plate, wherein such
thermodes 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
components 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
during 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.




thernode in the case of an inclined plate. In

principle, due to the increaging mniaturization of

t he sem conduct or conponents that have to be nounted
during the application of pressure by a basic body,
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URReE \Rﬁ? gpplication 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 heating
elements, to the underside of each of which there is
assigned a first semiconductor component. In this way, it
is possible to apply pressure simultaneously to a
plurality of first semiconductor components arranged
closely next to one another, without this being
associated with the wuneven heating of individual
adhesives and the uneven application of pressure to
individual first semiconductor components. Rather, due to
the arrangement of a plurality of heating plates, it is
possible to ensure uniform heating of individual heating
elements which in each case protrude from these heating

plates and may be designed as cylindrical pins.

If these cylindrical 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




is possible to apply pressure sinmultaneously to a
plurality of first sem condugtor conponents arranged
cl osely next to one another, wthout this being
associ ated with the uneven heating of individua

dhesi ves and the uneyen application of pressure to
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- height differences between the support substrate and the

first semiconductor 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 to 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 cylindrical 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
monitored by a  wire-type temperature sensor, also
arranged inside these heating plates, and is controlled




hei ght differences between the support substrate and
the first sem conductor conponents can be
conpensated. This is particularly rel evant when a
plurality of first sem conductor conponents are
arranged next to one another on a comopn support
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‘Fig. 3 shows, in a perspective cross-sectional view
along the 1longitudinal side of the thermode
device shown in Fig. 1, the thermode device

according to the embodiment of the invention;

Fig. 4 ‘shows, 1in a perspective cross-sectional view
along the 1longitudinal side of the thermode
device shown in Fig. 1, the thermode device

with integrated heating wires; and

Fig. .5 shows, in a perspective exploded wview, 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.




in Fig. 1; Fig. 3 shows, in a perspective
cross-sectional view along the |ongitudinal side of
the thernode device shown in Fig. 1, the thernode
device according to the enbodinent of the invention;

shows, in a perspective cross-sectional view
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agrboditment @hoUhai invention. Fig. 1 shows, in a
perspective view obliquely frombelow, a thernode
devi ce according to one enbodi nrent of the invention.
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plates 5 have an end and underside 5a, on which a
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A distance 8 between the cylindrical pins 7 and thus the
- cylindrical channels is 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 c¢ylindrical pin 7 inside the

-cylindrical channel 9. Arranged above the cylindrical pin



the heating plates 5. A distance 8 between the
cylindrical pins 7 and thus 4he cylindrical channels
is preferably in the order of nugnitude of |ess than
4 mm which corresponds to the distance between first
sem conduct or 3 ohen not = shown here) which are
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force. Due to a t mode “array desi gne
1@@%Yg%ua 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 is 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 downwards 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 15 and if necessary is




plurality of cylindrical pins which represent the
i ndividual thernodes, it is possible for a plurality
of flip-chips or chips to be heated at the same tine
under the application of pressure, wherein each
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control unit (not shown here)., by neans of a
- feedback process to the heating wires 14 as a new
tenperature process to be




regul ated. Fig. 5 shows, in a perspective expl oded
view, the individual parts gf t he thernode device
according to the invention.”It can clearly be seen
fromthis diagramthat the parts are held together by
means of pins 16 or_screws which are inserted through
openi ngs in the parBESEAPE SPESTenaes ures di scl osed
in the application docunents are clained as essentia
to the in ' in so far as they are nove
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10 top openings

11 wide head end

12 spring element

13 adjusting screw

14 heating wires

15 temperature sensor

16 pins, screws




contacting a plurality of first sem conductor
conponents to at |east one ;gypport element and/or to
a plurality of second sen1conductor conmponents by
heati ng an adhesive wunder the application of

pressure, wherein the thernﬁde device (1) conprises a
basic body (2, 3, 4) and a“h@a®fng el ement (7) which
can be extended out of the basic body (2, 3, 4) and

Feast: 6% Egviengﬁ%} o1, of G%%?ureﬂé%aCtieé%rlcally

east one I'F'st™ semcon
qgﬂ%%ﬁhknqz@dpﬂnrﬁﬁatythefb@sretbeewlczndactoa)dumpqnents

dd Sanges st dgna e,lu%eirltt Bél@‘méie@t 409/ Pt at§S a( PhurMisit, o

are oriented vertical and are arrangled next "to one
SE&STer SeW&é‘rP@FiHCéaéh %‘é‘%&‘i’l’ﬁ%ﬂ’&ﬁ aty (Bpagaggorant @dhesive

Witk mnth & ndepdiide tioa) cafp kéé@shltr)é of wi dves Bt QHGatﬂlrférmode
dpeatlng | enent s. ach of

e un de _of
er eorﬁl%rjas(s%% g%ek&a%l?l?g hfcg’ndl‘}gt gpd a heating
a&&mmMentT 2thhhrHEMEIﬂeveKEeadedrmmu;db thai brkic body
charqct gk i at i Sea
' g§||%dr?2aﬁ%ﬁ Q%%@ ﬁagpcan%b Q%? ?%Eg%n 3t ang CoSuEey
AG3dn | PR détt helqe@d?tu nefe pl gfe (BYe 3fllrﬁ‘er n@@elld:@\n@e:tor

d&ﬁﬁaﬁédﬂktcbﬁ&@hé%effﬁe@rQQeQHﬁgz chal Mysic body (2, 3,
'4ﬁ }ﬁ acteri zed |n that  a dlstance &8) bet ween t he

SPeI e ntrdg A idsyg chluralaFvardebephian lates (5)
whrieh aaameherrlerﬁddeseemfaﬁewym”encpref;er %b:lf)éﬂg%%ﬁ Hh8RAB to

Ther de device ac [y :
Oglhg?aac eriz edn?lr?rfeﬁ Tdh RYRTAED ég} qp‘? n'?}s%) ‘on its
eadr angdd wudhr s hde iﬁkﬁanabepduspﬁa¢gd oﬁ5|thezaextendable
ngldiRdy | EAInghannel) ( t}‘f@gﬁhﬁﬁgﬁﬁ@’ ST AEen Sog which
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arranged thereabove for individually adjusting a

r
2§p I%%ermode device according to Claim 1, characterized
‘in that each heating element is a cylindrical pin (7)
which can be displaced up and down inside the heating

plate (5).

3. Thermode device according to one of the preceding
claims, characterized in that a distance (8) between the
heating elements (7), which are arranged parallel to ocne

another, is less than 10 mm, preferably less than 4 mm.

4. Thermode device according to Claim 2 or 3,
characterized in that each c¢ylindrical pin (7)) is
arranged such that it can be displaced inside a

cylindrical channel (9) of complementary shape.

5. Thermode device according to Claim 4, characterized
in that a spring element (12) and an adjusting element

-arranged thereabove for individually adjusting a spring



11 force of the spring elenent (12) are arranged
above the cylindrical pin (4. 6. Thernode device
according to Caim4, characterized in that a
pneumati c conpressed air cushion is arranged above

cylindrical pin (7). 7. Thernpode device according
ft%g% ac?tlm glfecﬁgfégfgeref])féﬁem? n?iﬁét T PSRN oAbPPEFE the
cyydngmiics lppowi déd .as the adjusting el enment for
i ndividually adjusting a spring effect brought about

by the conpressed air cushion. 8. Thernode device
baccofBeigods daiins, achardéner itredclaimt hat cheeacterized

iadjwsdd ng QhEdeiS 28Rbesd 38 adj ustiipg ;scr

éls%. B. T%%nnode deviqebaccofhin§D¥oq%%§h6?9tﬁ§ at¥anged
ABPEEebifig CYCIBre Cadn&iacterized i n that each heating
plate (5) includes at |east one heating wire (14) in

- -orde t ,the heatin |ate (5). 10. Thernode ,
Tdeviggggggggmqﬁf%%?cﬁ%cggdgﬂg Celeliily €cl shRgacterized

ighallaet e zpdesnurkatceatho heatysigerpl dtse pbpvidedl uses the
aéjﬁ%E?hbypgléﬁgﬁgraf&fe:ﬁﬁﬂ?@fd&;ﬁﬁy adjusting a spring

effect brought about by the compressed air cushion.

8. Thermode device according to Claim 5, characterized
~in that the adjusting element is designed as an adjusting
screw (13).

9. Thermode device according to one of the preceding
claims, characterized in that each heating plate (5}
includes at least one heating wire (14) in order to heat
the heating plate (5).

10. Thermode device according to one of the preceding
claims, characterized in that each heating plate (5)

includes a wire-type temperature sensor (15).




