1 Thernode unit for sem conductor conponents Description The invention
refates to a thernode unit for connecti ng and/or electrically contacting a
first sem conductor conponent to/wth ) support el ement and/or a second
sem conduct or conponent by heating an adhesive while applying pressure,
wherein the thernode unit conprises a main body and a heating head unit
whi ch can be di spl aﬂﬁ'@rmmmngutmefdmrmﬁmmmm@m sdrpeneaftsand is desi gned
to press the first sem conductor conmponent agai nst the support el enent
and/ or the second sem conductor conponent during a heat transfer to the
first sem conductor conponent, ac’é%#@?hatl-ent he preanble of claim1. In
order to produce m croel ectroni c assenbl i esb sem cons\ﬂctﬁr corrﬁonents such
as silicon i ps_are, .nounted on support substrates ich may have an
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downvvards and wards along the vertical in order to apply Bjressure to or
presé) the flrsg semiconductor component agalnst the

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 chips. 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 wused for this are usually cured by means of
thermode units at elevated temperature while applying

pressure.

Thermode elements used for this wusually 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 out the
displacement movement of the heating body, such thermode




rel ease the pressure on the conponents to be connected and the adhesives
arranged t herebetween during a heat transfer operation. In order to carry
out the displacenment novenent of the héating body, such thernode 2

el enents usual ly have a sinple nmounting of a guide part which is connected
to the heating body. Wth the increasing mniaturisation of the '
seni conduct &temenpponentsd lyo hegenouns brip 1 ¢ hevent $ngn dic egeing bhsk that

such smal | ggpgonduct or. co | e destroyed when pressure is
applied by the heatindgg%dfg?q$ﬁ?é§?2éééfiﬁ9|%§F%Unctions of the nounted
sem conductor conponents. Wth the known thernode el enents to date,
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N during the curing and heating operation, said force being exertéed by the
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of a high Thikl le&dpl doe-palfiitetiems befwaee theuntser siege cohdtiRecrheati ng
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Accordingly, the-ébjebt of the present invention is to provide a thernode
unit for connecting and/or electrically contacting a first sem conductor

component Rl tiea euiaortnSlagme UL oo LUTAET, SRGRINGLEEE

seniConducfﬁpﬁﬂﬂﬁﬂﬁﬁﬂﬁrqOu§ually pressed with a force of more than
2 N during the curing and heating operation, said force
being exerted by the pressure applied to the
semiconductor 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
cemponent to be mounted,

Accordingly, the object of the present invention is to
provide a thermode unit for connecting 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 is achieved according to the features of

claim 1.

One essential point of the invention consists in that, 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




pressing force of less than 2 N. This object is achieved according to the
features of claiml1l. One essential point of the invention consists in
that, in a thernode unit for connecti né and/or electrically contacting a
first sem conductor conmponent to/with a support elenment or a second

sem conduct or conponent by 3 heating an adhesive while applying pressure,
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heating body at the bottom, within the main body 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 1in the case of very small semiconductor
components during the displacement of the heating head
unit is ensured while maintaining very low friction

forces.

In the piston accommodating chamber, the pneumatic
pressure 1s varied 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 e hi gh gui dance precision which is necessary in the case of very small
senmi conductor conponents during the di%placement of the heating head wunit
is ensured while maintaining very low friction forces. In the piston
accomodati ng chanber, the pneumatic pressure is varied in order to build
Up a pneunednd HIOMPr eSHEt CYhd NAEF i @Siéh di 5Pt AELMEHE @ | V@ur g Chai s

characterised inter alia in that ir gap is _generated between an inner
wal | of the&psips]taocr?n}?(%om%’c?ﬁqrﬁ:g O?E:}%erg%lgﬁdpfa%é'pi ston-1ike end on
account of the overpressure. This neans that the piston does not touch the
i nner wal | 4, h al no_frictiqn forces. r durin . ,
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In order to achieve the |linear nmounting by means of ball bearings or

roller bearings, the guide part has on its longitudinal side a first rail
with an essE€hti&8y t¢ eR€hhgGURather dd8eaEciogn twhidc Y dnamuitel Bylheans of

bal | beari ngsmMind¥ noa $eqaee rddroigd hergangulierdtphrmi hhsangssential ly
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hol di ng coﬁ){%ﬁngég%ﬁ a6 eﬁatg}lg]r a%l fetcgnt%herajffr ?&[ r 5iF S’ram[ehegﬁlﬁl‘?ﬁé part.

- Thi s means Wit arhessisgtiomlly U-shaped cross section which is fixed

tc the main body.

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 inner 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




wi thi'n the piston acconmmodating chanmber does not touch the inner wall of

t he pi ston accommodati ng chanber even when it is difficult 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 manufacturing
tolerances. In order to maintain the annular gap, a high air pressure

woul d then be provémkéd ofivi thén duielepi phon aveampdabiagdshaier fiapd thus a
high air consymti e air escapiing fromthe bpttomof the annul ar
gap. This c%%%be C%L?r{)ltecg%at %gmg?/n?%é’ vvelafj‘ﬁt %l éﬁ%ﬁ%“?i%%%?ﬂe‘&g asPart
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the guide part faci nggecgo rds the first sem conductor "conponent, and a
heat - i nsul &g Pt Aark & B AHS fi xi ng part and the heating
body. In order to set the optinmal force to be exerted on the

‘sem conduct oneni taq be mounted, the heating body, the piston
accommdati%rtg%a@nberaégﬁdﬂtaﬁéeoﬁsstor‘?mibfjgémfantére g?‘?ﬁﬁﬁed aFBRg atl®mon
axis. Furt fEpeadieanit ageduss .enbodi ments energe fromthe dependent clains.
Advant ages and expedi ent features can be found in the follow ng

description in conjunction with the drawing. The single figure shows, in a
per spect i v&FRHESISsCct fBAalexriidigem faatheesodmunbe atoardi ig t thene

enmbodi ment f@fllowing description in conjunction with the drawing.

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

& 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
nount, ‘that is to say fix and electrically contact, RFID chips on UHF
antennas, whi ch are arranged for exanple on a chip card, in order to
produce an RFID transponder. The thernode el enent 1 conprises a nain body 2
with a longitudinal axis 2a and a heating head unit 3 at the bottom which

consi sts of shdwen aatual h&ﬂiidmglbo@)ﬁo@uc@d haat 3 LAsULat ig3 é’a'ir!:ar:"_zaﬂﬁlg a
fixing part rgetﬁn(?artf'x'n é\g head unit 3 on a guide part 7. The
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part ext epdst av tad commed aei g badymizass far as  the upper end 7b thereof,
mhich is designed in a piston- |ike manner. The piston 7b forned thereby is
nounted in a displaceable manner within a piston accommodati ng chanber 8,
whi ch is ar¥an 84 t ftion gheemaka bbdy 2radBethieen pneneatial | préasatet he
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6 shown here t%ﬁv\/m ch_is produced on accoun a vari apl e® pne
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chanber 8. ﬁﬁétﬁﬁéﬁﬂctocgﬁﬂébﬁﬁgnt hey var i;gbkg pneumaLiLe,REESSUr &, W Lhin the
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of "t he. heatiFie bdy HOMHE R 20 B0 i Ce B Habos e Urf ace area of 13
X 13 mmon its underS|de as is necessary for very small
The heating body preferably has a surface area of 13 x
13 mm on its underside{ as 1s 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 7c¢, in order to obtain a high level of
guidance precision during the displacement of the guide
part and thus of the heating head unit 3.




silicon chips. Arail 7c which is connected to the guide part 7 and has a
| engt h+of preferably 30 mmis connected within a Ushaped rail 11 fixedly
connected to the main body 2, in such & way that a |linear ball-bearing
nount 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 connegdironsnd0a,i kAl  106oaR8ad0hg Al agbeanged hhengid. sLoygrder to
calibrate a plurality of thernode elements arranged next to one_ anot her,
cal i br ati nPXEiYght & 1andwhhenheatibe Peated it numies aFB2RERANatendithin a
cont ai ner khettaahed tongheusiige: e £onfaibrerch hsincodaected {9 the
guide part 7 and the rail 7c via connecting ele nt§ 13a and, 13b. , The
second rai I pr f%r abf§  has?t heReHE en‘a‘g‘ﬁm&%r hetO¥FF stWhaFE 78S in
order to obtmifroanlhy gh devetiwitedqui daree preed si osudficeg the di spkacenent
of the gui - of the. heating head unit 3. 7 Both the piston
acconmodat %ﬁeénlc é{rgb“gér% ?rﬁ“%nee“gcttﬁa?’e [ZI)TI%S ng%edm and the heating head unit
3 are arranged along the conmmon |ongitudinal axis 2a of the nmmin body 2,
in order tpexert 30.QRbiARlq 10T SR § o U T BEBLYon s

di stributed over_the surface of the senlconéhct r conponent to be nounted.
Al the fed@hif esldisefosed §5saHelalppt ¢ c&hicon et sinare diai ned as
essential tthdyhe driwendid@d | Nis@idafudBlythey are neygbihadiyhdughiy or in

conbination with respect to the prior art. 8
respect to pt%e pricr arQ:.




List of references 1 thernode unit 2 main body 2a longitudinal axis of the
mai n bady 3 heating head unit 4 heating body 5 insulating part 6 fixing
part 7 guide part 7a |ower end of the g¥ide part 7b upper end of the guide
part 7c first rail 8 piston accommodati ng chanber 8a inner walls of the
pi ston accomodati ng chanber 9 pneumatic connection 10a, 10b, 10c, 10d
screw connections 11 second raifistl dfCealirar-tetesl3a, 13b connecting
elenments 14 calibrating weights 9 Cdains 1. Thernode unit for connecting
and/or electrically contacting a first sem conductor conponent to/with a
support el elment and/or a second sesmimeieugior conponent by heating an
adhesi ve m@ile appl yi ng pressure mhﬁ%q#n t he thernode unit (1) conprises
a main body (2) and a heating H&A AT Y(3) which can be displaced al ong
t'he | ongitdadi nal axis (2a) therkoighndis desiignesf tichgpmesisn dduky fir st

semi conduct-pr conponent agai nst ﬁggkfggnﬁggd unit

4 heating body

5 insulating part

6 fixing part

7 guide part

Ta lower end of the guide part
b upper end of the guide part
1c first rail

8 piston accommodating chamber
8a inner walls of the piston

accommodating chamber

9 pneumatic connection
10a, 10b, 10e¢, 10d screw connections

11 second rail

12 ' container

13a, 13b connecting elements

14 calibrating_weights




el ement and/or the second sem conductor conmponent during a heat transfer
td the:=first sem conductor conponent, characterised in that a guide part
(7) which can be displaced with the healing head unit (3) along the
| ongi tudinal axis (2) is nmounted on its longitudinal side within the main
body (2) in a |Ilinear manner by neans of ball bearings or roller bearings,
and the guide part (7) is designed iglaifasston-li ke manner at its first
end (7b) which faces away fromthe heating head wunit (3) and which is
spaced apart by an air gap froman inner wall (8a) of a piston
acconmodat ilng cliarberode8) wiit cdopl epenharyiabapendfiveh e¢Seatrbogellyin the
mai n body (ﬁ?, g er_no it r.di tg claim haract erised in
that a varia eam[?)tnlen 5 c(}gfés@su?%ﬁlggf)%g?%ﬁpgci ﬁngﬁeemgi s%%gwiljl&be 2nd (7b)
of the gui dagpant (g)eme¢ong ankde orl ongseadndalseaxicn@ejtaf ¢hmpoBémt body
(2) can be t . ea I.£Ss al it R isto -
acconmodat ib§§ h%%%ﬁl‘ggr@?8%§%£‘Iﬁr%g%¥uﬁ¥?l¥é%§( ggl%%esttg}e;l a‘?lrlﬁ‘ e%)? 2,
¢har act eri $é& | RReREPAE hel'gdi dél bacempr)skas dnmpis Hashgi {4di mald side a
first rail Het@iny thea @ssent Bl | ¥hitRClARIWAr dEERSE88Ctd 1dhgED TS
nmount ed by .nmeans of. all pearrngs within a second rail (11) of the sane 10
length wi t oA &SEERAl 15T RapedEreed std i 6 WRISAANSHs 9 XRBEED the
mai n body (2. 4irSher sogdéconiticaseorcbmgpientonagefinshe phecedipgore! ai s,
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a heat transfer to the first semiconductor component, '

characterised in that

a guide part (7) which can be displaced with the heating
head unit (3) along the longitudinal axis (2) is mounted
on its longitudinal side within the main body (2} in a
linear manner by means of ball bearings or roller

bearings, and

the guide part (7) is designed in a piston-like manner at
its first end (7b) which faces away from the heating head
unit (3) and which is spaced apart by an air gap from an
inner wall (8a) of a piston accommodating chamber (8) of
complementary shape which is arranged in the main body
(2).

2, Thermode unit according to claim 1, characterised in

that a variable pneumatic pressure for displacing the
piston-like end (7b) of the guide part (7) along the

longitudinal axis (2a) of the main body (2) can be set by

means of a pressure valve within the piston accommodating

chamber (8).

3. Thermode - unit according to claim 1 or 2,
characterised in that the guide part (7) has on its
longitudinal side a first rail (7¢) with an essentially
rectangular cross section which i1s mounted by means of

ball bearings within & second rail (11) of the same



el ements (14) in order to set a downward-acting pressing pressure. 5.
Ther mode unit according to claim4, characterised in that the weight

el ements (14) are arranged within a hélfding container (12) attached
|aterally to the first rail (7c) or the guide part (7). 6. Thernode unit
according to one of the preceding clains, characterised in that the

heat i ng he?hangﬂl't ¥3)h @@mémi&zhgﬂthnghfp&y 64bsﬁhi§élz)tcia;\r/\hhb\ekﬁg@mt act ed
with the fi . sem.conductar, ¢ nent, a fixing part (6 ichis
connect ed tlog Zénlxeer?{c}]tﬁaq)%eofmatlﬁe%gpﬁﬁ’de( dart (7) facing towards the first
sem conduct or conponent, and a heat-insulating part (5) arranged between

the fixing part ¢ heat.] y (4).. .7 r e J rdi ng
to claim 6,40'charTact eral%ggcejdtuil(l]ﬁ't t%ggegﬁgggi ston Ogceco%%dgglgngag%é%@gﬁ)( 8),
the pi st on-Cla¥es enehiTagtemisethelhedthiaty PYorlygeiyie aparar rahgedndleng a

common axi sHLafirSe FRERMOR)UN &/ RELOEGhAGEO40RS Afad i Y egedyng

clains, characterised in that the first sem conductor conponent s an RFID
chip and t et SUPPOT t (et lendhit OFSer  TOuSSr 12 HARM TR B 3t EhaP BRS $+39 upper

si de. pressure.

o. Thermode unit according to claim 4, characterised in
that the weight elements (14) are arranged within a
holding container (12) attached laterally to the first
rail (7¢) or the guide part (7). |

6. Thermede wunit according to one of the preceding
claims, characterised in that the heating head unit (3)
comprises a heating body (4) which can be contacted with
the first semiconductor component, a fixing part (6}
which is connected to an end (7a) of the guide part (7)
facing towards the first semiconductor component, and a
heat-insulating part (5) arranged between the fixing part
(6} and the heating body (4).

7. Thermode unit according to claim 6, characterised in
that the piston accommodating chamber (8}, the piston-
like end (7b) and the heating body {(4) are arranged along

a common axis (2a).

8. Thermode unit according to one of the preceding
claims, characterised in that the first semiconductor
compenent 1is an RFID chip and the support element is a

support having an antenna on its upper side.




