1 Thernode unit for sem conductor conponents Description The invention
relates to a thernode unit for connecting and/or electrically contacting a
first sem conductor conponent to/with a support el enent and/or a second
sem conduct or conponent by heating an adhesive while applying pressure,
wherein the therno o%y and a heatlng head unit

whi ch can be di spl aced gt tSand i s desi gned
to press the first seniconductor conponent agai nst the support el enent
and/ or the second sem conductor c tidiring a heat transfer to the
first sem conductor conponent, according to the preanble of claiml1. In
order to produce mcroel ectronic assenblies, sem conductor conponents such
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support element and/or the second semiconductor component
during a heat transfer to the first semiconductor
. component, according to the preamble of claim 1.

In order to produce microelectronic assemblies,
semiconductor components such as silicon chips are
mounted on support substrates, which may have an antenna,
or on further semiconductor components which may again be
silicon <c¢hips. In order to mount the semiconductor
components in this way, contact adhesives are often used
not just to fix the semiconductor component but at the
same time to produce . an electrical contact between
connection points on . the chip and on the support
substrate or a further chip. The contact adhesives or
solders used for this are usually cured by means of
thermode units at elevated temperature while applying
pressuxre.

-Thermode elements used for this usually have, as
disclosed for example in US 4,736,882, a heating'body at
the bottom which can be displaced downwards and upwards
along the vertical in order +to apply pressure to or
release the pressure on the components to be connected
and the adhesives arranged therebetween during a heat
transfer operation, In order to carry ocut the
displacement movement of the heating body, such thermode



along the vertical in order to apply pressure to or release the pressure
on the conponents to be connected and the adhesives arranged therebetween
during a heat transfer operation. In order to carry out the displacenent
movenment of the heating -body, such thernode 2 elenents usually have a
sinpl e mounting of a guide part which is connected to the heating body.
Wth the increasing mniaturisation of the sem conductor conponents to be
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componephschi bt Bepfesteayved cubeReREeaguLgals applied by the heating body.
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component. Lower forces cannot be set due to the design of
thermode elements to date. This particularly affects very
small semiconductor components, wherein precise guidance of
the displaceable heating body is critical in order to meet
the requirement of a high level of plane-parallelism between
the underside of the heating body and the upper side of the
semiconductor component to be mounted.

Accordingly, the object of the present invention is to
provide a thermode unit for conhecting and/or
electrically contacting a first semiconductor component
to/with a support element and/or a further semiconductor
component, which allows curing of the adhesives used while

- subjecting the semiconductor component to a pressing
force of less than 2 N.

This object can be achieved according to the features of
claim 1.

In an embodiment of the invention, in a thermode unit for
connecting and/or electrically contacting a first
semiconductor component to/with a support element or a
second semiconductor component by



force of less than 2 N. This object can be achieved according to the
features of claiml. In an enbodi nent of the invention, in a thernode unit
for connecting and/or electrically contacting a first sem conductor
conponent to/with a support elenent orya second sen conductor conponent by
3 heating an adhesive while applying pressure, a guide part which can be
di spl aced with a displ aceabl e heating head unit along the |ongitudinal
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of the thermode unit and thus allows the setting of very
small forces of the heating head unit which is connected to
the guide part and presses downwards during the adhesive
curing operation. In this way, pressing force values for the
pressing of the first semiconductor component against the
support element or the second semiconductor component of less
than 2 N, preferably 0.5 - 2 N, can be obtained, while the
necessary plane-parallelism of the heating head units can be
achieved in an assembly or mounting space of very small
dimensions.

Due to the linear guidance by means of ball bearings or
roller bearings, the high guidance precision which is
-necessary in the case of wvery small semiconductor
components during the displacement of the heating head unit
can be ensured while maintaining very low friction forces.

In the piston accommodating chamber, the pneumatic pressure
is wvaried in order to build up a pneumatic compression
.cylinder as a displacement drive, which is characterised
inter alia in that an air gap is generated between an inner
wall of the piston accommodating chamber and the piston-like
end on account of the overpressure. This means that the
piston does not touch the inner wall




Due to the |inear guidance by nmeans of ball bearings or roller bearings,

t he hi gh guidance precision which is necessary in the case of very smal
sem conductor conponents during the djsplacenent of the heating head unit
can be ensured while nmaintaining very‘40m1fr|ct|on forces. In the piston
accommodat i ng chanber, the pneumatic pressure is varied in order to buiId
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According to one preferred embodiment, the guide part and/or
the first rail is/are connected to variable weight elements
in order to set a downward-acting pressing pressure. To
this end, the weight elements are arranged within a holding
container attached laterally to the first rail or the guide
part. This means that the piston within the piston
accommodating chamber does not touch the inner wall of the
piston accommodating chamber even when it is difficult to
produce an annular gap generated by the air gap between the
piston and the i1nner wall. This situation may arise for
example on account of manufacturing tolerances. In order
to maintain the annular gap, a high air pressure would then
be provided within the piston accommodating chamber, and thus
a high air consumption due to air escaping from the bottom
of the annular gap. This can be compensated by the weight
elements designed as calibrating weights. In particular,
precise calibration of a plurality of thermode elements
arranged next to one another can be achieved by means of such
calibrating weights.

Preferably, the heating head unit comprises a heating body
at the bottom which can be contacted with the first
semiconductor component, a fixing part which is connected



acconmodat i ng chanber does not touch the inner wall of the piston
accommodat i ng chanber even when it is cgffi cult to produce an annul ar gap
generated by the air gap between the piston and the inner wall. This
situation may arise for -exanple on account of nmanufacturing tolerances. In
order to maintain the annular gap, a high air pressure would then be
provi ded wi¢ hid® t fBYpi &t ofthgc comRIatary chambag, twowhndmsthe hfghshir
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The single figure shows, in a perspective cross-sectional

diagram, a thermode unit according to one embodiment of
- the invention.

The thermode unit 1 shown in the figure can be used to
mount, that is to say fix and electrically contact, RFID
chips on UHF antennas, which are arranged for example on

a chip card, in order to produce an RFID transponder.

The thermode element 1 comprises a main body 2 with a
longitudinal axis 2a and a heating head unit 3 at the
bottom which consists of the actual heating body 4, a
heat-insulating part 5 and a fixing part 6 for fixing the
heating head unit 3 on a guide part 7. The fixing part 6

is arranged at a lower end 7a of the guide part 7.

The guide part 7 extends within the main body 2 as far as
the upper end 7b thereof, which is designed in a piston-
like manner. The piston 7b formed thereby is mounted in a
displaceable manner within a piston accommodating chamber
8, which is arranged within the main body 2. |

Between inner walls 8a of the piston accommodating
chamber 8 and the piston 7b, there is an ‘air gap (not



the invention. The thernode unit 1 shown in the figure can be used to
mount, that is to say fix and el ectricaély contact, RFID chips on UHF
antennas, which are arranged for exanple on a chip card, in order to
produce an RFID transponder. The thernode el enent 1 conprises a nmain body 2
with a longitudinal axis 2a and a heating head unit 3 at the bottom which
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which is designed in a piston- |ike manner. The piston 7b fornmed thereby is
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of the heating body 4. The heating body preferably has a surface area of 13

X

The heating body preferably has a surface area of 13 x

13 mm on its underside, as is necessary for very small
‘silicon chips.

A rail 7c which is connected to the guide part 7 and has
a length of preferably 30 mm is connected within a
U-shaped rail 11 fixedly connected to the main body 2, in
such a way that a linear ball-bearing mount acts between
the two rails 7c and 11 when the rail 7c¢ is displaced
relative to the rail 11. In order to fix the rail 11 to

the main body 2, screw connections 10a, 10b, 10c and 10d
are arranged therein.

In order to calibrate a plurality of thermode elements
~arranged next to one another, calibrating weights 14
which can be varied in number are arranged within a
container 12 attached to the side. The container 12 is
connected to the guide part 7 and the rail 7c¢ via
connecting elements 13a and 13b.

The second rail 11 preferably has the same length as the
first rail 7¢, in order ‘to obtain a high level of
guldance precision during the displacement of the guide
part and thus of the heating head unit 3.



13 mMmon its underside, as is necessary for very small silicon chips. A
rail 7c which is connected to the guid% part 7 and has a |length of
preferably 30 mmis connected within a U shaped rail 11 fixedly connected
to the main body 2, in such a way that a linear ball-bearing nount acts
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respect to the prior art. s List of references 1 thernode unit 2 main
body 2a | ongitudinal axis of the main dy 3 heating head unit 4 heating
body 5 insulating part 6 fixing part gui de part 7a | ower end of the
guide part 7b upper end of the guide part 7c first rail 8 piston
accomodati ng chanber 8a inner walls of the piston accomobdating chanber
9 pneunatic connection 10a, 18bSt19E refererees connections 11 second rai
12 container 13a, 13b connecting elenents 14 calibrating weights 9 "
Clainms 1. Thernode unit for connecting and/.or electrically contacting a

; 1 %ﬁr %i@d%p
first sem conductor conponent t SRR ort element and/or a second
sem conducZ or conponent by heatiadg &odgdhesi ve while appl yi ng pressure,

wherein the thernode unit Conpﬁbﬁﬁit%dq%ﬁﬂ ng% %&dt%e main body

3 heating head unit

4 heating body

5 insulating part

6 fixing part

7 guide part

Ta lower end of the guide part

7b upper end of the guide part

Tc first rail

8- piston accommodating chamber
8a inner walls of the piston

accommodating chamber

9 pneumatic connection
~10a, 10b, 10c, 104 screw connections

11 second rail

12 container

13a, 13b connecting elements

:14 calibrating weights



heati ng head unit which can be displaced along the |ongitudinal axis
thereof and is designed to press the first sem conductor conponent agai nst
the support elenment and/or the second sem conductor conponent during a
heat transfer to the first sem conductor conmponent, characterised in that
a gui de part which can be displaced with the heating head unit along the

| ongi tudi nal axis is nounted on its |oggitudinal side wthin the main body
in a linear manner by means of ball bearings or roller bearings, and the
guide part is designed in a piston-like;mnner at its first end which
faces away fromthe heating head unit and which is spaced apart by an air
gap froman inner wall of a piston accommobdati ng chanber of conpl enentary

shape which is BsaRgRd i tt E@rn&bﬁnb@ﬂyng%nc'm% r&@%tlﬂlcfamgcordl ng to
rlsed i that a varia neumat i c re for
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the first semiconductor component against the support
element and/or the second semiconductor component during
a heat transfer to the first semiconductor component,
characterised in that
a guide part which can be displaced with the heating head
unit along the longitudinal axis is mounted on its
longitudinal side within the main body in a linear
manner by means of ball bearings or roller bearings,
and
the guide part is designed in a piston-like manner at its
first end which faces away from the heating head unit and
which is spaced apart by an air gap from an inner wall of
a piston accommodating chamber of complementary shape
which is arranged in the main body.

2. Thermode unit according to claim 1, characterised in
- that a variable pneumatic pressure for displacing the
piston-like end of the guide part along the
longitudinal axis of the main body can be set by
- means of a pressure valve within the piston accommodating
chamber.

3. Thermode unit according to c¢laim 1 or 2,
characterised in that the guide part has on its
longitudinal side a first rail with an essentially
rectangular cross section which is mounted by means of
ball bearings within a'second rail of the same



4. Thernode unit according to one of the preceding clains, characterised
in that the guide part and/or the first rail is/are connected to variable
wei ght elements in order to set a downward-acting pressing pressure. 5.
Thernode unit according to claim4, characterised in that the weight

el ements are arranged within a holding container attached laterally to the
first rail or the guide part. 6. Thernode unit according to one of the
preceding clainms, characterised in that the heating head unit conprises a
heati ng body which can be contacted w tth the first sem conductor conponent,
a fixing part which is connected to an end of the guide part facing
towards the first sem conductor conponent, and a heat-insulating part

arranged belwgetht he thi @m@mﬂtia}my tth»eshm@pé%nar_bggyse&imemgﬁg@l uni t
according to_clai , aracter.is in that the piston accommobdati ng

chanber, thgsp$%§%§1 N %geeﬁﬁlgﬁﬁj3ﬁe heating body are arranged along a
common axis. 8. Thernode unit according ta one of the preceding clains,
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and the SUpgféimg,egEQEaE e%is%gp%n that the gugde part and/orlﬁae
first rail is/are connected to variable weight elements

in order to set a downward-acting pressing pressure.

5. Thermode unit according to claim 4, characterised in
that the weight elements are arranged within a
holding container attached laterélly to the first

rail or the guide part.

6. Thermode unit according to one of the preceding

claims, characterised in that the heating head unit

comprises a heating body which can be contacted with

the first semiconductor component, a fixing part
which is connected to an end of the guide part facing

towards the first semiconductor component, and a

heat-insulating part arranged between the fixing part

and the heating body.

7. Thermode unit according to claim 6, characterised in
that the piston accommodating chamber, the piston-
like end and the heating body are arranged along

a common axis.

8. Thermode unit according to one of the preceding
claims, characterised in that the first semiconductor
component is an RFID chip and the support element is a
support having an antenna on its upper side.



