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of 14 1 ARRANGEMENT FOR THE GUI DANCE OF WRES 5 The i nvention concerns am

arrangenent for the guidance of wires between two parts that may be rotated
with awith alim ited angle of notion with respect to each other

preferably f ogm‘sgifng a plurality of wires in a cable. 10 Yé&tr/bDEesnists
arrangenents [1ke this particular problens are created with regard to

| ayi ng of connecting cables or wires betwean the parts that may be rotated
Wi th respect to each other. Such a part could be a housing subassenbly for
a processing device 15 and a support attached to it by nmeans of a hinge,
sueh as is the case in a wire bonder with rotatable bonding head. In such

. Anordnung zur Fiihrung von Drihten

- Die Erfindung betrifft eine Anordnung zur Fiihrung von Drxéhten
zwischen zwei mit begrenztem Drehwinkel relativ zueinander
verdrehbaren Bauteilen, vorzugsweise von einer Vielzahl von
Drdhten eines Kabels.

10
Bei derartigen Anordnungen entstehen besondere Probleme beziig-
lich der Verlegung von Verbindungskabeln oder Dréhten zwischen
den relativ zueinander verdrehbaren Bauteilen. Solche Bauteile
ktnnen beispielsweise eine Trédgerbaugruppe und eine an dieser -
15 in einem Drehgelenk befestigte Aufnahme fiir eine Bearbeitungs-

vorrichtung sein, wie dies bei Drahtbondern mit drehbarem
Bondkopf der Fall ist. Die Verlegung der Kabel oder Dréhte muf
in solchen Fidllen so erfolgen, daff auch bei schnellen Schwenk-
bewegungen iiber gréfere Drehwinkel keine unzuléssige Wechsel-
20 beanspruchung der einzelnen Litzen des Kabels oder der Drdhte
auftritt. Diese Wechselbeanspruchung, die jeweils an den Be-
festigungsstellen des Kabels am Trdger und der Aufnahme in
besonderem Mafe auftritt, kann zum Drahtbruch fiihren, so dap
die Funktion der Bearbeitungseinheit nicht mehr gewdhrleistet
25 ist.

Um eine mbglichst lange Funktionsfdhigkeit der Kabelverbindung
zu gewdhrleisten, wird die Verlegung der Kabel innerhalb von
Fiilhrungen in der Drehachse, oder auferhalb dieser vorgenommen.

30 In beiden Fdllen miissen die Kabel jedoch mtglichst lang ausge-
filhrt werden, um entweder die Torsions- und/oder die Biegbean-
spruchung des Kabels in Grenzen zu halten.

Bei Ultraschall-Drahtbondern mit drehbarem Bondkopf entstehen
35 durch die hohen Drehgeschwindigkeiten und Drehwinkel auch {iber
360° besondere Probleme. Bei solchen Vorrichtungen enthdlt der
Bondkopf einen Ultraschallschwinger mit einem 2zugehSrigen
Ultraschalliibertrager und ein an diesem angeordnetes Bondwerk-



cases the laying of the cables or wires nust take place in such a way,
that, even with rapid swiveling notions with |arge sw ng angles no

i nperm ssible alternating stresses will occur. 20 This alternating
stresses, which occur to a particular extent at the attachment points of

the cabl e towidwegaysi ng and the support, may lead to wre PrEBE%/015S t hat
the function of the processing unit is no |longer assured. 25 1In order to
assure the functional security of a cable gonnec- tion for as long as
possi ble, the cables are laid in the ro- tating axis within guides or
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5 gefiihrt, so ist einerseits mit hohen Beschleunigungswerten des
Kabels zu rechnen und andererseits fiihrt die Verdrehung der
Aufnahme dazu, dap das Kabel die in der Drehachse, oder
innerhalb des Schwenkbereiches des Kabels befindlichen Bau-
teile umschlingt. Das bedeutet, dap die Lange des Kabels so

10 bemessen sein muf, dap dieses beim Exreichen der jeweiligen
Schwenkendlage nicht gereckt wird.

Bei Drahtbondern mit drehbarem Bondkopf besteht weiterhin das
Problem, daB der duPerst diinne in einem Fiihrungskanal gefiihrte

15 Bonddraht in der Drehachse des Bondkopfes zugefiihrt wird, so
dap die Kabelfiihrung die Drehachse nicht schneiden darf.

Im Hinblick auf mdglichst gute dynamische Eigenschaften der
Drahtbonder sollte die Kabelfilthrung die Massentrdgheit nicht,

20 oder nur unwesentlich beeinflussen. Dariiberhinaus muff die
Kabelfiihrung so gestaltet sein, daf die Spielzahl der Wechsel-
belastungen mdglichst nicht begrenzt ist.

Ublich ist deshalb eine Kabelzufiihrung in der Weise, dapf das

25 Kabel sowohl an der drehbaren Aufnahme fiir den Bondkopf, als
auch am feststehenden Tréger fest eingespannt ist. Beim
Schwenken der Aufnahme wird dabei das gesamte Kabel tordiert,
wobei es sich gleichzeitig spiralférmig um den Achsmantel in
der Rotationsachse legt. Dabei kommt es zu einer Relativbe-

30 wegung zwischen den einzelnen Litzen oder Adern des Kabels und
zu einer Verdrillung der Litzen oder Adern miteinander. Dabei
entsteht ein Verschleiff der die Standzeit des Kabels deutlich
reduziert.

35 ‘Um diese Probleme zumindest teilweise zu umgéhen, ist aus der
DE 37 39 957 eine Kabelzufiihrung bekannt geworden, bei der ein
Flachbandkabel verwendet wird, welches um den Umfang der Auf-
nahme fiir den Bondkopf gelegt und eine drehbar gelagerte



ments the bonding head contains an ultrasonic swinger with an 35
associated ultrasonic transmtter and an attached bondi ng tool (bonding
wedge), whereat the connecting cable nust carry out a plurality of tasks,
such as supply of energy, transm ssion of measuring values, etc. If the
cable is lai qg@ osbfi€ the axis WD 97/ 06916 PCT/DE96/01515

PCT/ DE96/ 0151 age 2 of 14 of rotation fromthe housing to the rotatable
support wi th the bonding head, high accel ergati on speeds nust be expected on
the one hand, while on the other hand, the tw sting notion of the support
Wi || cause therrosied tumswraEngtQuixhf htiess t Relsc avrd Sexntréicint ;| hdap adge of
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spult wird. Die Trommel wird dabei durch ein mit der Aufnahme

s ~ verbundenes Zugseil zum Auf- und Abwickeln des Kabels ange-
5 trieben. Diese sehr aufwendige LOsung reduziert die Dynamik
. der Bondeinheit erheblich.

Der Erfindung liegt deshalb die Aufgabe zugrunde, eine Anord-
nung zur Fiihrung von Drdhten zu schaffen, bei der die Nachtei-

10 le des Standes der Technik vermieden werden und bei der ins-
besondere bei einem geringen Tradgheitsmoment eine geringe
Belastung der Litzen oder der Dradhte des Kabels gewdhrleistet
wird.

15 Diese Aufgabenstellung wird erfindungsgemdf dadurch geldst,
dap die Drd@hte auf jedem Bauteil in konzentrischer oder nahezu
konzentrischer Anordnung zur Drehachse durch dieses hindurch-
gefiihrt und zumindest teilweise in axialer Richtung festgelegt
sind, dap der Betrag der Drahtldnge der Drahte zwischen den

20 Bauteilen gréfer ist, als der Abstand der Bauteile zueinander,
daf sich die Drdhte beziiglich der Drehachse jeweils gemeinsam
nach aufen oder innen bauchig wolben, und daf die Dr&hte je-
weils bei Erreichen der jeweiligen Schwenkendlage eine rechts-
oder linksgédngige Wendel grofer Steigung bilden.

25
Die besondere Anordnung der Drdhte des Kabels um die Drehachse
und deren Langenbemessung zwischen den Bauteilen fiihrt dazu,
daf die wechselnden Biegungen in den Einspannbereichen dann
weit unter der zuldssigen Wechsellastgrenze liegen, so dap
30 eine lange Lebensdauer der Kabel erreicht wird. Werden die

Drdhte in unmittelbarer Ndhe der Drehachse konzentrisch, oder
nahezu konzentrisch zu dieser durch die Bauteile gefiihrt, so
ergibt sich ein besonders geringes Tridgheitsmoment, bzw. nur
eine unbedeutende Beeinflussung der dynamischen Eigenschaften

35 des Drahtbonders. In der Schwenkmittenstellung bilden die
einzelnen Dridhte einen in etwa tonnenférmigen Kdéfig, der beim
Verschwenken bis 2zur Schwenkendlage in eine Wendel grofer
Steigung iibergeht. '



sufficiently long in order not to be stretched when the re- spective end
swi veling positions are reached. 10 In case of wire bonders with rotatable
bondi ng heads there is a further problemin that the extrenely thin bonding
wire is guided in a guide channel in the axis of rotation of the bond- ing
head, so thatywdbhegefd! € guide may not cut in the axis of ropggipReso1dss | N

vi ew of having the best possible dynam c characteristics of the wre
bonders, the cable conduit should influencq the iner- tia of masses as
little as possible or not at all. Further to that the cable conduit nust be

desi gned in sgih adiRierieiabesbadébenUvbete DI dort| Bxf tfdudlgt dsainiond Gareases
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- Funktionsbeschriankung sehr gering gehalten werden kann.
Dariiber hinaus ist die Anzahl der Dr&hte des zwischen den Bau-
5 teilen zu fiihrenden Kabels nicht begrenzt, so dap die er-
findungsgemédfle Anordnung auch bereits mit einem einzigen Draht
ohne Einschrédnkungen funktionsfahig ist.

Die Lidnge der Dr&hte zwischen den Bauteilen ist zweckmdfig so

10 bemessen, daf die Steigung der Wendel in den Schwenkendlagen
mglichst grof ist, wodurch die geringst mogliche Wechsellast-
beanspruchung gewdhrleistet wird.

In einer Variante der Erfindung sind die Bauteile jeweils mit -
15 Durchfiihrungen fiir die Drdhte versehen, deren Symmetrieachsen
gegeniiber der Drehachse in Richtung zur vorgesehenen W&lbung
der Drdhte geringfligig angestellt sind. Damit wird die Rich-
tung der WO6lbung, nach aufen oder innen, vorgegeben und
wihrend der gesamten Lebensdauer des Kabels beibehalten.
20
Um die Biegebeanspruchung der Drdhte weiter zu reduzieren,
sind diese innerhalb der Durchfiihrungen mit Verstdrkungen
umgeben, die sich von den Durchfiihrungen aus in Richtung zu
den jeweils gegeniiberliegenden Durchfiihrungen trichterférmig,
25 beispielsweise hyperbelftrmig erweitern.

In einer Ausgestaltung der Erfindung kdnnen die Dr&dhte in den
Durchfiihrungen zus&tzlich durch eine VerguPmasse fixiert wer-
den, die vorzugsweise elastisch sein sollte. Diese Variante
30 ist einfach zu realisieren und fiihrt ebenfalls zu einer weite-
ren Reduzierung der Biegebeanspruchung in den Schwenkendlagen.

Eine andere Variante der Erfindung ist dadurch gekennzeichnet,
daff die Drdhte in den Durchfiihrungen durch l&sbare Rundschel-
35 | len {fixiert sind. '

Eine besondere Ausgestaltung der Erfindung ist dadurch
gekennzeichnét, dap das Anschlupkabel im Tréger und in der



25 bondi ng head as well as to the rigid housing. Wen the support is
swiveled, the entire cable is twisted, whereat it waps itself in a spiral
around the axis shell in the axis of rota- tion. In this, a relative notion
bet ween the individual strands or wires of a cable with each other and

twisting of 3@odsjagergt rands or wires with one another occur scribrsgmisiear
oc- curs, which considerably reduces the service life of the ca- ble. In

order to circunvent these problens, at leasg in part, a 35 cable conduit
has become known from DE 37 39 957, in which a flat ribbon cable is used,
which is |aid angnaimthgeneitsinfibsr Steckwdrdimglungadi mithded Bnahtemwpesic-

around a rol at gl aef ¥Ok I HHH9 138 PE P Wihe blsbR P1URY VerdiheaCRLAY or

Montage erreichen, wobei gleichzeitig eine eventuell erforder-
- liche Reparatur erleichtert wird. Vorzugsweise erifolgt die
5 Verbindung des Anschlupkabels mit den Dr&hten durch Koaxial-
' stecker, die jeweils mit einer zentrischen Ausnehmung zum-
Hindurchfiihren der Durchfithrung filir den Bonddraht versehen

sind.

10 Sollen vieladrige oder geschirmte Kabel wvom Tréger zur Auf-
nahme gefithrt werden, so ist es zweckmdfig, diese einseitig zu
fixieren und auf der anderen Seite im Trédger bzw. der Aufnahme
ldngs verschieblich, beispielsweise in einem Gleitlager, zu
fiihren.

15,

Durch die Erfindung ergeben sich gegeniiber dem Stand der Tech-
nik erhebliche Vorteile, die darin zu sehen sind, dap die
Standzeit erheblich verbessert wird, da sich die einzelnen
Drihte wihrend der Drehbewegung nicht mehr beriihren. Das

20 bedeutet, dap die erfindungsgeméfe Anordnung weitgehend ver-

schleipfrei arbeitet.

Die in unmittelbarer N&he zur Drehachse erfolgende Durch-

fiihrung der Drdhte durch die Bauteile fiihrt zu besonders guten
25 dynamischen Eigenschaften, da der Einfluf der Dré&hte auf das

Tragheitsmoment des Bondkopfes vernachlédssigt werden kanm.

Ein weiterer Vorteil der Erfindung ergibt sich daraus, dap die

Anzahl der vom Trdger zur Aufnahme zu fiihrenden Drdhte nur
30 durch den zur Verfiigung stehenden Bauraum begrenzt wird. Prak-

tisch bedeutet dies aber, daf auvch eine grépere Anzahl von

Drdhten problemlos untergebracht werden kann. Damit erfiillt

die Erfindung auch kiinftige Anforderungen, wenn eine noch

gréfere Anzéhl von Sensoren und Steuerelementen am Bondkopf
35 angeordnet werden soll.

Die Erfindung soll nachfolgend an einem Ausfiihrungsbeispiel
néher erldutert werden. In den zugehSrigen Zeichnungen zeigen:



W97/ 06916 PCT/ DE96/ 01515 Page
3 of 14 ribbon cable is wound and unwound with every rotation of the

support. At the same tine,. the drumis driven by a traction wire cable
connected to the support for the purpose of w nding and unwi ndi ng the

cable. This ww¥Re@borate solution consid- 5 erably reducesct/bgogassm sm
of the bonding unit. Therefore, the invention is based on the task of

desi gning an arrangenent for the guidance @f wires in which the disadvan-
tages of the state-of-the-art are avoided and which, in par- 10 ticular,
assures a | owrligadloneihe st¢hewalsiswhenSamidgitdarsabléungi eings odrehbaren| ow
mosent of inertia. Thy én&*& J v%nwas achieved with this invention in such
a way, that the wires on e dart are guided through the sanme in a 15
concentric or nearly concentr| c arrangenment with respect to the axis of
rotation are Figed2 a¢iheasiraufispeht, auf adiel Anordnung der Dréhte des

5 - Kabels zwischen zwei relativ zueinander verdrehbaren
Bauteilen.

In Fig. 1 ist eine in einem Tr&ger 1 drehbar angelenkte Auf-
nahme 2 fiir einen Bondkopf 3 dargestellt, wobei die Aufnahme

10 2 mit dem Triger 1 iiber ein Drehlager 4 verbunden ist. An
diesem Bondkopf 3 ist in einer Halterung 5 an einem Ausleger
der Aufnahme ein Schwingungsiibertrager 6 (Transducer) vertikal
verschwenkbar angelenkt. Dieser Schwingungsiibertrager 6 ent-
hdlt an einem Ende einen Ultraschall-Schwinger 7 und am ande- -

15 ren Ende ein Bondwerkzeug 8 zum Befestigen eines Bonddrahtes
9 auf Kontaktstellen.

Die 2Zufiihrung des Bonddrahtes 9 zum Bondwerkzeug 8 erfolgt
iiber eine Drahtfiihrung 10, die in der Drehachse 11 angeordnet

20 ist, und sich durch den Tr#ger 1 und durch die Aufnahme 2 er-
streckt. Unterhalb der Aufnahme 2 sind Umlenkrollen 12 an-
geordnet, so daf der Bonddraht 9 schrdg von der Seite zum
Bondwerkzeug 8 zugefiihrt werden kann.

25 Fﬁr die Energiezufiihrung zum Ultraschall-Schwinger 7 und zur
Ubertragung von Steuerdaten und Mefwerten ist ein Anschlup-
kabel vorgesehen, das oberhalb des Trédgers 1 in seine einzel-
nen Drihte 14 aufgesplittet ist. Sowohl im Trdger 1 als auch
in der Aufnahme 2 sind konzentrisch um die Drehachse 11 Durch-

30 fiihrungen 15 zur Aufnahme und Hindurchleitung jeweils eines
Drahtes 14 angeordnet. Der Abstand der Durchfithrungen 15 zur
‘Drehachse 11 sollte m6glichst gering gehalten werden.

Die einzelnen Drédhte 14 sind jeweils in den Durchfiihrungen 15
35 axial festgelegt, was beispielsweise durch eine elastische
Vergufmasse 16 oder durch Kabeltiillen erfolgen kann. Die Ver-
bindung der Drihte 14 mit Elementen des Bondkopfes 3 ist nicht
dargestellt, da diese beliebig ausgefithrt werden kann.



direction, so that the anmount of the wire I ength between the parts is
greater than the distance of the parts between each other, that the wires
bul ge together inwards or outwards with 20 respect to the axis of
rotation, and that the wires forma right-hand or left-hand spiral with an

expandi ng pi tgh oS@keyy tiMe their end swiveling positions arecroxetasis The
speci al arrangenent of the wires of a cable about the axis 25 of rotation

and its |l ength dinmension between the partsshas the effect that the

alternating bending notions in the clanping areas are now well w thin the
perm ssi bl e algas naid ngerb tzeshrungsifigusent bat exskbag detvi det| die blinghe
cabl es [s achi gyedy gt ol B WELLER I LDt R h 24 Cadlt AN dahoPfaiBenai] S
of ro- 30 tatiToh are guided concentrical 'y or nearly concentricall, o it
through the padem Tniger deund: dernAufpahme ci £9 AaR ik Prddte df ihefefa,

respectively awdisdaiiibpgnizviddneanceewf belideny setiwenkbadiageni dauchigf
the wire bonder. In the cent,ﬂ') .
nach aufen gewolbt sind.

Fig. 2 zeigt die Draufsicht auf die sternférmige Anordnung
einer Vielzahl von Dridhten 14, wobei die Durchfithrungen 15
durch den Tréger l.und die Aufnahme 2 auf einer zur Drehachse

10 11 koaxialen Kreisbahn nahe zur Drehachse 11 angeordnet sind.
Die Anordnung der Durchfiihrungen 15 kann auch anndhernd
koaxial zur Drehachse erfolgen. Die Durchfiihrungen 15 im
Triger 1 und in der Aufnahme 3 fluchten dabei miteinander. Es
ist jedoch auch mdglich, die Durchfiihrungen 15 am Tr&ger 1 und -

15 an der Aufnahme 2 auf unterschiedlichen Kreisbahnen anzuord-
nen.

Wie aus Fig. 1 ohne weiteres ersichtlich ist, kann die Erfin-
dung auch bereits mit einem Draht 14 oder auch mit einer be-

20 liebigen Vielzahl von Drihten 14 ausgefiihrt werden. Die Anzahl
der Drihte ist lediglich durch den Umfang der Kreisbahn bzw.
der Ellipse begrenzt, auf der die Durchfiihrungen 15 anzuordnen
sind und durch den Durchmesser der durchzufiihrenden Drahte 14
selbst. Auperdem hat die Erfindung den besonderen Vorteil, daf

25 die einander gegeniiberliegenden Fléchen des Trédgers 1 und der
Aufnahme 2 nicht notwendigerweise parallel zueinander ausge-
richtet sein miissen.

Sollte im Einzelfall die Anzahl der anzuordnenden Drédhte 14

30 einmal nicht ausreichen, so besteht prinzipiell die Moglich-
keit, diese auf zwei Kreisbahnen um die Drehachse 11 anzuord-
nen, wobei 1lediglich darauf zu achten widre, dapp sich die
‘Dr&hte 14 der einen Kreisbahn bei Erreichen des Schwenkwinkel-
endes mit den Drihten der anderen Kreisbahn nicht beriihren,

35 was durch die Festlegung eines entsprechenden Durchmesser-
unterschiedes zwischen den Kreisbahnen gewdhrleistet werden
kann.



position of the swiveling nmotion the individual wires are 35 forming an
approxi mate drum shaped cage, which is transformed into a spiral with a

hi gh pitch when the end swi veling posi- tions are reached. W97/ 06916
PCT/ DE96/ 01515 Page 4 of 14 Another particul ar advantage of the invention

can be F eCog-y, gP.ﬁ@ﬁgdn the fact that the axial distance bet peemebdigaszarts
can be kept as [ow as possible without Iimting the function. Further to
that, the nunber of wires of the cable to Re guided 5 between the parts is
not limted, so that the arrangenent ac- cording to the invention is

“al ready full Y Do Rhaideaa! dui tKesiskaahn,| ianft derodisi Diranfijhrungenglaagapré-

net sind, sollte so bemessen sein, dap die Steigung der in der
Schwenkendlage gebildeten Wendel der Drdhte 14 m&glichst grof
ist. Um jedoch ein mdglichst niedriges Trégheitsmoment zu
5 gewdhrleisten, bzw. um den Einflup auf das Trédgheitsmoment
gering zu halten, sollte der Radius so gering wie méglich
gewdhlt werden. Auf diese Weise wird einer iibermdpfigen Biege-
beanspruchung der Dr&hte sicher vorgebeugt. S

10 Um das vorgesehene Ausbauchen der Dr&hte 14 zu fOrdern, was an
sich selbsttitig erfolgt, kénnen die Durchfiihrungen 15 fiir die
Dridhte 14 so angeordnet werden, daf deren Symmetrieachsen
gegeniiber der Drehachse 11 in Richtung zur vorgesehenen wWsl-
bung der Drihte 14 geringfiigig angestellt sind.

15 p
in der einfachsten Ausfiihrungsform kénnen die Durchfiihrungen
15 als einfache Bohrungen ausgefiihrt sein, in denen die Dréhte
14 durch eine Vergufmasse 16 oder durch Kabeltiillen festgelegt
sind. Die Kabeltiillen k&nnen sich dabei in Richtung zur Mitte

20 des Schwenklagers verjiingen, oder es konnen auch Kabeltiillen
verwendet werden, die sich in Richtung zur Schwenklagermitte
erweitern. '

Selbstverstindlich sind auch beliebige andere Mittel, wie
25 Schellen oder kranzartige Aufnahmen, denkbar, ohne das Grund-
prinzip der Erfindung zu verlassen.

Obwohl die erfindungsgemiéfie Anordnung zur Fiihrung von Drdhten
eine sehr gropfe Lebensdauer aufweist, wird eine erhebliche

30 Vereinfachung bei der Montage und beim Service erreicht, wenn
die Anschlufkabel 13 jeweils am Triger 1 und an der Aufnahme
2 in Buchsen befestigt werden. Die elektrische Verbindung der
Anschlufkabel 13 miteinander kann dann auf einfache Weise
mittels Steckverbinder erfolgen, die miteinander durch die

35 Drihte 14 verbunden sind. Als Stecker kommen hierbei Koaxial-
stecker mit einer koaxialen Mitteldffnung in Betracht, so dap
die Durchfiihrung 15 fiir den Bonddraht 9 axial durch den
Stecker hindﬁrchgefﬁhrt werden kann.



The length of the wires between the parts is appropriately 10 di nensioned
In such a way that the pitch of the spiral is as high as possible in the
end swi veling positions, whereby the | owest possible alternating stress
| oad is assured. In one variation of the invention the parts are equi pped
with 15 fGe%?S&MRHQhS for the wires, which symetrical axegcybkdésnifss spect
to the axis of rotation in the direction of the intended bul ge of the wres
are slightly pitched. This controls the dirgction of bul ging, towards the
outside or inside and is maintained over the entire service life of the
fﬁbl e. 20 : ndougl,e[]bééprﬁ&éi@evéfl&immimmimdﬁl’ myf ishte deimies zeveehtu; - daBer
ey are cla t e 1t hj e eg- i d
fromthe f eed-%‘v;l"f?1 o%g’l‘*lisgir%'fﬁ%@%&ﬁ%g% oﬁg%ﬁpt%iegrgg%{%%%h%ﬁ%s %ﬁes%@éﬁ
f eed-t hr ough i gefaft sthaadfTrAger-1 amd @8 derppufpahmpce b g?%ﬁfﬁé?r BdPde

form. sondern einzeln gehalten werden. Damit erfolgt beim Verdrehen
5 des Bondkopfes 3 kein Verdrillen der Dr&hte miteinander, son-
dern nur ein Verbiegen und zusédtzlich entsprechend dem Dreh-
winkel eine Torsion der Drdhte um ihre Symmetrieachse. Die
daraus resultierende Wechselbeanspruchung der einzelnen Dr&hte
ist derart gering, daP ein nennenswerter Verschleif nicht
10 festzustellen ist.

Bei dem beschriebenen Ausfiihrungsbeispiel wurde davon ausge-
gangen, daf das Anschlufkabel 13 zwischen den relativ zu-
einander verdrehbaren Bauteilen in einzelne Drdhte 14 aufge- -

15 splittet werden kann. Sollen jedoch abgeschirmte Kabel, oder
dgl. zum Bondkopf 3 gefiihrt werden, so 13t sich dies jedoch
nicht realisieren.

Wiirde ein derartiges Kabel auf die gleiche Art und Weise am

20 Triger 1 und an der Aufnahme 2 wie die Drdhte 14 festgelegt,
so miifte mit einer erheblichen Wechselbeanspruchung und einer
Verkiirzung der Lebensdauer gerechnet werden.

Um auch bei solchen Kabeln die gleiche Lebensdauer zu er-

25 reichen, wie bei der Filhrung von einzelnen Dréhten, wird das
Kabel 13 nur einseitig festgelegt. Vorzugsweise wird das An-
schlupkabel 13 dabei an der Aufnahme 2 fixiert und durch den
Trdger 1 in einer Gleitfiihrung hindurchgefiihrt. Durch die
Gleitfiihrung kann sich das Kabel frei im Tiager 1 bewegen, so

30 dap eine erheblich vergrtferte Torsionslénge erreicht wird.
Diese vergrdperte Torsionsldnge fiihrt gleichzeitig zu einer
erheblich reduzierten mechanischen Belastung des Kabels. Da
die Gleitfithrung die notwendige rdumliche Fixierung des Kabels
gewdhrleistet, ist es damit ohne weiteres mdglich, geschirmte

35 Kabel und gleichzeitig einzelne Drdhte zwischen dem Tridger 1
und der Aufnahme 2 zu fiihren.



I n one execution of the invention the wires can be addition- ally fixed in
the feed-throughs by neans of a casting com pound, which preferably should
be elastic. This variation can 30 be realized quite sinply and al so
results in a further reduc- tion of the bending loads in the end sw veling
positions. Angbhesesyari ati on of the invention is characteri z¢g/prgediaes f act,
that the wires in the feed-throughs are fixed by neans 35 of detachable
round clips. A special execution of the ingygntion is characterized by the
fact, that the connecting cable in the housing and in the sup- WO

97/ 06916 In der Ausgangsposition, d.h. in der MPETeDEOS] Dirtd SevAagphen of

14 port is conggfisthwehxeh@i1bGERECEiNE did 83nRY1 ALY Iidthe G4NBEGehig nach

~aufen gewdlbt, wobei die W6lbung beim Schwenken des Bondkopfes

3 abnimmt und in der Schwenkendlage in eine Wendel iibergeht.

5 Die Lange der Drdhte 14 zwischen dem Trdger 1 und der Aufnahme

2 muf dabei so bemessen sein, daf die Drdhte jeweils im
Schwenkwinkelende mit Sicherheit nicht gereckt werden.



tors. This enables a significantly easier assenbly, at the sane tinme making
any possibly necessary repair easier, too. Preferably the connection of the
connecting cable to the wires 5 is done with coaxial plugs, each of which
are equi pped with a central cutout to feed the feed-through for the bonding -
wire through.wblbibderd s i ntended to feed nultiple-strand or soreEsenssabl es
10 fromthe housing to the support, it is useful to fix themon one side
and guide themon the other side in the haqusing, re- spectively the
support, in such a way that they are able to slide, for instance, by neans
of a sliding bearing. 15 The invention results, in conparison tot he
current state-of- the-art, in advantages which mani fest thenselves in
considera- bly increased service life tines, since the individual wires do
not cone.into contact with each other during the rotating notion. This
means, that the arrangenentarordiimgr @aRCEiilihiy von Dridhten

5
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20 the invention works, to a large extent, free fromwear. The feed-through
of the wires through the parts in the imedi- ate vicinirty of the axis of
rotation results in particularly good dynami c characteristics, since the
i nfluence of the wires 25 on the nonent of inertia of the bonding head is

negligible. 4ddokdigr advantage of the invention is that thecTDedsesisf
wires leading fromthe housing to the support is limted only by the
avai | abl e space of the construction. In pnactice this 30 neans, however,
that a larger nunber of wires may be accommo- dated wi thout any problem In
this way, the invention also fulfils possible future requirenents, when a
greater nunber of sensors and control elements is to be arranged on the
bondi ng head. 35 In the following, the invention is explained with the aid
of an application exanple. The associ ated draw ngs show

5
Patentanspriiche

1. Anordnung zur Fithrung von Dr&hten zwischen zwei mit be-

grenztem Drehwinkel relativ zueinander verdrehbaren Bau-

10 teilen, vorzugsweise von einer Vielzahl von Dr&hten eines
Kabels, dadurch gekennzeichnet,

- daf die Dridhte (14) auf jedem Bauteil in konzen-

trischer oder anndhernd konzentrischer Anordnung zur -
15 Drehachse (11) durch dieses hindurchgefiihrt und zu-
mindest teilweise in axialer Richtung festgelegt sind,

- daf der Betrag der Drahtlédnge der Drdhte (14) zwischen
den Bauteilen gréper ist, als der Abstand der Bauteile
20 zueinander,

- dap sich die Drdhte (14) beziiglich der Drehachse (11)
jeweils gemeinsam néch aufen oder innen bauchig
wdlben, und

25

- dap die Dridhte (14) jeweils bei Erreichen der jeweili-
gen Schwenkendlage eine rechts- oder linksgdngige
Wendel grofer Steigung bilden.

30 2. Anordnung nach den Anspriichen 1 , dadurch ge -
kennzeichnet, daf die Bauteile jeweils mit
Durchfiihrungen (15) fiir die Dr&dhte (14) versehen sind,
deren Symmetrieachsen gegeniiber der Drehachse (11) in
Richtung zur vorgesehenen Wélbung der Drdhte (14) gering-

35 fiigig angestellt sind.

3. Anordnung nach den Anspriichen 1 und 2, dadurch
gekennzeichnet b6 dap die Drédhte (14) inner-

* ¢ L M 5 x




WO 97/ 06916 ' PCT/ DE96/ 01515 Page 6
of 14 Fig. 1 A schematic di agram showi ng a sectional view of a ro- tatable
bondi ng head; and Fig. 2 a plan view of the arrangenent of the wires of the
5 cabl e between two parts being rotatable in relation to each

other. Fig. Wwobmesiea rotatable attached support 2 for a bordi/pyssmasis 3
nounted on a housing 1, whereat the support 2 is connected 10 to the
hoysing 1 by neans of a pivot bearing 4. Q@3this bond- ing head, a
transducer is hinged vertically swiveling to an extension arm of the
support in a nounthalp edhbsrehiidutingan 6(tohpriteyexatérkuagen ymgeben

transnittgr 7 on QieaeNdiand;én b-den Durchfiihrungen (15) aus zu den je-
weils gegenﬁberliegenden Durchfiihrungen (15) trichter-

. f6rmig exweitern.

4. Anordnung nach den Anspriichen 1 bis 3, dadurch
gekennzeichnet, dap die Drihte (14) in den
Durchfiihrungen (15) durch eine Vergufmasse (16) fixiert

sind.
10 '
5. Anordnung nach Anspruch 4, d adurch gekenn -~
zeichnet ,b dap die VerguPmasse (16) elastisch ist.
6. Anordnung nach den Anspriichen 1 bis 3, dadurch
15 gekennzeichnet ,b dap die Dr&hte (14) in den
Durchfiihrungen (15) durch 1l8sbare Rundschellen fixiert
sind.

7. Anordnung nach den Anspriichen 1 bis 3, dadurxrch
20 gekennzeichnet, dap das Anschlufkabel (13) im
' Triger (1) und in der Aufnahme (2) jeweils {iiber Steck-
verbindungen mit den Dr#hten (14) verbunden ist.

8. Anordnung nach Anspruch 8, d adur é h gekenn -
25 zeichnet, dap die Verbindung des Anschlufkabels
(13) mit den Drihten (14) durch Koaxialstecker erfolgt,
die jeweils mit einer zentrischen Ausnehmung zum Hindurch-
fithren der Durchfiihrung (15) versehen sind.

30 9. Anordnung nach einem der Anspriiche 1 bis 8, d a durch
gekennzeichnet, dap vieladrige oder ge-
schirmte Kabel einseitig fixiert sind und auf der anderen
Seite im Tréger (1) bzw. der Aufnahme (2) langs verschieb-
lich gefiihrt ist.

10. Anordnung nach Anspruch 9, d adurch gekenn -
zeichnet, dap das Kabel in einem Gleitlager gefiihrt

ist.
[ —

) O R



ing tool 8 for the attachment of the ‘bonding wire 9 to contact 15 points on
the other end. The feeding of the bondi:ngiwre 9 to the bonding tool 8 is
done by neans of a wire guide 10 which is arranged in the axis of rotation
11 and whi ch continues through the housing one and 20 the support 2. Bel ow
the support 2wobwessiere deflection roll- ers 12, so that thechpredgisisM re 9
may be fed in to the bond- ing tool 8 diagonally fromthe side. A
connecting cable, whicch is split up into its individual 25 wires 14, is
provi ded for the supply of energy to thelflitra- sonic transmitter 7 and for
the transm ssion of control data and neasuring val ues. Feed-throughs 15 for
recei ving and feed- ing through of one wire each are arranged
concentrically to the axis of rotation 11 in the housing 1 as well as in

t he 30'support1 . The di stance between the feed-throughs 15 to the axis of
rotation 11 sho be kept as smal| as possible.

Fig.2



PThe |r1]9| Vi dual wires 14 are each fixed axially in tﬁ@qg@é hrdughs 15,

whi ch. f or may be achi eved by nmeans of an 35 el §}?

comnpound 16 or /higlgabl e bushes. The connection of thep %&s 'QBE%/OISIS
el ements of the bonding head 3 is not shown, since thIS y be executed at
random WD 97/ 06916 Page 1 of 14

PCT/ DE96/.01515 Page 7 of 14 As can be seen in the dramﬁngs the I ength of
the wires 14 has been sel ected | onger than the distance between t he housing
1 and the support 2, so that the wires 14 are bulging outward in the center
positi on between both end swiveling positions. 5 Fig. 2 shows a plan view

onto the star-shaped arrangenent of a
: 1

ARRANGEMENT FOR THE GUIDANCE OF WIRES

5
The invention concerns am arrangement for the guidance of
wires between two parts that may be rotated with a with a lim-
ited angle of motion with respect to each other, preferably
for guiding a plurality of wires in a cable.

10

With arrangements like this particular problems are created
with regard to laying of connecting cables or wires between
the parts that may be rotated with respect to each other. Such
a part could be a housing subassembly for a processing device
15 and a support attached to it by means of a hinge, such as is
' the case in a wire bonder with rotatable bonding head. In such
cases the laying of the cables or wires must take place in
such a way, that, even with rapid swiveling motions with large
swing angles no impermissible alternating stresses will occur.
20 This alternating stresses, which occur to a particular extent
at the attachment points of the cable to the housing and the
support, may lead to wire breaks, so that the function of the
- processing unit is no longer assured.

25 1In order to assure the functional security of a cable connec-
tion for as long as possible, the cables are laid in the ro-
tating axis within guides or without them. In both cases the
cables should be as iong as possible, in order to keep either
the torsion or the bending loads on the cables within limits.

30 '

In case of wultrasonic wire bonders with rotatable bonding
heads particular problems are created by the high rotating
speeds and swing angles beyond 360° as well. In such arrange-
ments the bonding head contains an ultrasonic swinger with. an

35 associated ultrasonic transmitter and an attached bonding tool
(bonding wedge), whereat the connecting cable must carry out a
plurality of tasks, such as supply of energy, transmission of
measuring values, etc. If the cable is laid outside the axis



s plurality of wires 14, whereat the feed-throughs 15 through the housing 1

and the s g ﬁ;are arranged in an orbit coax- ial to the axi
ind t | S60 an( | FCTADE6/0151
rotation %ﬁ In close proximty to the axis 10 of rotation 11. The ? >

arrangenment of the feed-throughs 15 nay al so be executed approxinately
coaxi al to the axis of rota- tion. |nphhixeresrangenent the feed-throughs 15
in the housing 1 and in the support 2 are aligned with each other. However,
it is also possible to arrange the feed-throughs 15 on the 15 housing 1
and the support 2 in different orbits. As can be seen clearly in Fig. 1,
the invention may be exe- cuted with just one single wire 14 or wwth a -
random plurality of wires 14. The nunber of wires is |limted only by the
cir- 20 cffertakctonffrom thecheusing tp| Fhei tatabable SURPRKECWithe the
f eed-t r oughendingniséade highngeceledabjonhspeedaemest obet hupricted on thebe
fed throughe |KHardl(i 4tholet Bnt ftdle dther M, atheftwistime petibaubdr the
advant age, 5[ 08¢ Ngs $17 £3688 Rhe! RAble to wrap around the parts located
5 within the range of the swiveling motion or in the axis of

rotation. This means, that the length of the cable must be

sufficiently long in order not to be stretched when the re-

spective end swiveling positions are reached.

10 In case of wire bonders with rotatable bonding heads there is
a further problem in that the extremely thin bonding wire is
guided in a guide channel in the axis of rotation of the bond-
ing head, so that the cable guide may not cut in the axis of
rotation.

156

’ In view of having the best possible dynamic characteristics of

the wire bonders, the cable conduit should influence the iner-

tia of masses as little as possible or not at all. Further to
that the cable conduit must be designed in such a way that the

20 number of cycles of alternating stresses is not limited, if
possible. ’ '

Therefore, it is common to use a cable conduit in which the
cable is fixed by clamping it to the rotatable support of the

25 bonding head as well as to the rigid housing. When the support
is swiveled, the entire cable is twisted, whereat it wraps
itself in a spiral around the axis shell in the axis of rota-
tion. In this, a relative motion between the individual
strands or wires of a cable with each other and twisting of

30 the strands or wires with one another occurs. Thus, wear oc-
curs, which considerably reduces the service life of the ca-
ble.

In order to circumvent these problems, at least in part, a
35 cable conduit has become known from DE 37 39 957, in which a
flat ribbon cable is used, which is laid around the circumfer-
ence of the bonding head an wrapped around a rotatable drum
running on bearings. In this way it is achieved that the flat



hou5|ng 1

and the support 2 which are situated opposite each 25 ot her do

net necessa&bby &ﬁ%e to be aligned parallel to each other. Shou

e nunber of wires 14 to be ar- ranged be |nsug?P§F%ﬂ¥?w

i ndi vi dual cases

there is, inprinciple, also the pos- 30 sibility to arrange themin two
circular orbits about the axis of rotatd,Qntl4 Whereat care shoul d be
exercised.that the wires 14 of one C|rcu ar orbit do not cone into contact

with the wires of the other circular orbit when reaching the end sw veling

posi tion,

whi ch may be assured by defining a corre- 35 sponding nmaxi num

di aneter differential between the two circu- lar orbits. WO 97/ 06916
PCT/ DE96/ 01515

10

15

20

25

30

35

ribbon cable is wound and unwound with every ‘rotation of the
support. At the same time, the drum is driven by a traction
wire cable connected to the support for the purpose of winding
and unwinding the cable. This very elaborate solution consid-
erably reduces the dynamism of the bonding unit.

Therefore, the invention is based on the task of designing an
arrangement for the guidance of wires in which the disadvan-
tages of the state-of-the-art are avoided and which, in par-
ticular, assures a low load on the strands or wires of a cable
while providing a low moment of inertia.

This ocbjective was achieved with this invention in such a way,
that the wires on each part are guided through the same in a
concentric or mnearly concentric arrangement with respect to
the axis of rotation are £fixed, at least in part, in axial
direction, so that the amount of the wire length between the
parts is greater than the distance of the parts between each
other, that the wires bulge together inwards or outwards with -
respect to the axis of rotation, and that the wires form a
right-hand or left-hand spiral with an expanding pitch every
time their end swiveling positions are reached.

The speciﬁl arrangement of the wires of a cable about the axis
of rotation and its length dimension between the parts has the

~effect that the alternating bending motions in the clamping

areas are now well within the permissible alternating stress
limits, so that a long service life of the cables is achieved.
If the wires within the immediate vicinity of the axis of ro-
tation are guided concentrically or nearly concentrically to
it through the parts, this results in a particularly low mo-
ment of inertia, respectively an insignificant influence of
the dynamic characteristics of the wire bonder. In the center
poeition of the swiveling motion the individual wires are
forming an approximate drum-shaped cage, which is transformed
into a spiral with a high pitch when the end swiveling posi-
tions are reached.



: Page .8 of 14 The radius of the circular orbit in which the feed-throughs

are ‘a,'r*r ang ﬁ}ﬁykd be di nensioned sufficiently |large so that therRigebses
t he splraleg? { e wres 14 forned in the end swiveling position is as |arge

as possible. However, in order 5 to assure a nonent of inertia as |ow as
possi bl e, respectively to keep the infpaenerison the nonent of ‘inertia as

|l ow as pos- sible, the radius should be selected as small as possible. In
this way excessive bending | oads of the wires are securely prevented. 10 In
order to pronote the intended bulging of the wires 14, which takes places
automatically, the feed-throughs 15 for the wires 14 may be arranged in
such a way, that the symmetrical axes in relation to the axis of rotation
11 are sli dmdthesn-pastigndari adveatageccef obher injentihdeanpRgyer8Fo¥ne

wires 14. nized in the fact that the axial distance between the parts
' can be kept as low as possible without limiting the function.
Further to that, the number of wires of the cable to be guided
5 between the parts is not limited, so that the arrangement ac-
cording to the invention is already fully functiomal without

any limitation with only a single wire.

The length of the wires between the parts is appropriately

10 dimensioned in such a way that the pitch of the spiral is as
high as possible in the end swiveling positions, whereby the
lowest possible alternating stress load is assured.

In one variation of the invention the parts are equipped with
15 feed-throughs for the wires, which symmetrical axes with re-
' spect to the axis of rotation in the direction of the intended
bulge of the wires are slightly pitched. This controls the
direction of bulging, towards the outside or inside and is
_ maintained over the entire service life of the cable.
20
In order to reduce the bending loads of the wires even fur-
ther, they are clad with reinforcements within the feed-
throughs which expand from the feed-throughs in the direction
of the respective opposite feed-through in the shape of a fun-
25 nel, for instance, in hyperbolic form.

In one execution of the invention the wires can be addition-
ally fixed in the feed-throughs by means of a casting com-
pound, which preferably should be elastic. This variation can

30 be realized quite simply and also results in a further reduc-
tion of the bending loads in the end swiveling positions.

Another variation of the invention is characterized by the
fact, that the wires in the feed-throughs are fixed by means
35 of detachable round clips.

A special execution of the invention is characterized by the
fact, that the connecting cable in. the housing and in the sup-



: In the Zinplest execution of the invention, the feed-throughs 15 may be
executed a ' bore holes, in which the wires 14 are fixed TASIEYR,
a casting C%JO(?T%{)}%HREG or by cabl e bushes. 20 The cabl e bushes maybébce tapgﬁseag
towards the center of the pivot bearing or the cable bushes nay al so be
expanding in the direction of the cent @jgegforidre pi vot bearing. Naturally it
is also possible to use any other neans, such as 25 <clips or collar-type
receptacl es without |eaving the basic principle of the invention. Even

~though the arrangement for the guidance of wires accord- ing to the
invention has an extrenely long service life, a 30 signifi cant
sinplification of the assenbly and service may be achi eved by fixing the
connect i ng prattt eld commedvedotei tye Irespechiveupboes bYoplugakyref CHUREES
The el ectrigdds COThEe énables ahesignhfitanylyaldassiel3 asskmbiyh cithethean

be car- ri eshut t$hEP NN EARG Yodditdy YRecePsate! depadhi (dasier, too.
Preferably the connection of the connecting cable to the wires
5 4is done with coaxial plugs, each of which are equipped with a
central cutout to feed the feed-through for the bonding wire

through.

If it is intended to feed multiple-strand or shielded cables
10 from the housing to the support, it is useful to fix them on
' one side and guide them on the other side in the housing, re-
.spectively the support, in such a way that they are able to
slide, for instance, by means of a sliding bearing.

15 The invention results, in comparison tot he current state-of-
) the-art, in advantages which manifest themselves in considera-
bly increased service life times, since the individual wires
do not come into contact with each other during the rotating
motion. This means, that the arrangement in accordance with
20 the invention works, to a large extent, free from wear.

The feed-through of the wires through the parts in the immedi-

ate vicinity of the axis of rotation results in particularly

good dynamic characteristics, since the influence of the wires
25 on the moment of inertia of the bonding head is negligible. '

A further advantage of the invention is that the number of
wires leading from the housing to the support is limited only
by the available space of the construction. In practice this
30 means, however, that a larger number of wires may be accommo-
dated without any problem. In this way, the invention also
fulfils possible future requirements, when a greater number of
gensors and control elements is to be arranged on the bonding
head.
35
In the following, the invention is explained with the aid of
an application example. The associated drawings show:



*35 interconnected by the wires 14. Coaxi al plugs_mdth a coaxial center

openi ng Maywhe 4556 for this purpose, so that the feed- through
bonding wire 9 nay be fed through the plug in axial direction.

%@6/0%‘1%

97/ 06916 PCT/ DE96/ 01515 Page 9
of 14 One particul ar advantage of the ipagesgFion may be seen in the fact
that the individual wires 14 are not bundled as a com plete cable and

attached to the housing 1 and the support 2, 5 but rather being

treated

cindividually. Thus, no twisting of the wires with each other occurs when
t he bonding head is ro- tated, but only bending and additionally,

corresponding to the angle of rotation, a torsion of the wires about their
symret - Fig. 1 A schematic diagram showing a sectional view of a ro-

tatable bonding head; and

Fig. 2 a plan view of the arrangement of the wires of the
5 cable between two parts being rotatable in relation to

each other.

Fig. 1 shows a rotatable attached support 2 for a bonding head

3 mounted on a housing 1, whereat the support 2 is

connected

10 to the housing 1 by means of a pivot bearing 4. On this bond-
ing head, a transducer is hinged vertically swiveling to an
extension arm of the support in a mounting 5. This transducer
6 comprises an ultrasonic transmitter 7 on one end and a bond-
ing tool 8 for the attachment of the bonding wire 9 to contact

15 points on the other end.

The feeding of the bonding wire 9 to the bonding tool 8 is
done by means of a wire guide 10 which is arranged in the axis
of rotation 11 and which continues through the housing one and
20 the support 2. Below the support 2 there are deflection roll-

ers 12, so that the bonding wire 9 may be fed in to
ing tool 8 diagonally from the side.

the bond-

A connecting cable, which is split up into its individual

25 wires 14, is provided for the supply of energy to the ultra-
sonic transmitter 7 and for the transmission of control data
and measuring values. Feed-throughs 15 for receiving and feed-
ing through of one wire each are arranged concentrically to
the axis of rotation 11 in the housing 1 as well as in the

30 support 2. The distance between the feed-throughs 15 to the
axis of rotation 11 should be kept as small as possible.

The individual wires 14 are each fixed axially in

the feed-

throughs 15, which for example, may be achieved by means of an
35 elastic casting compound 16 or by cable bushes. The connection
of the wires 14 with elements of the bonding head 3 is not

shown, since this may be executed at random.



rical.axis. The resulting alternating stresses of the individ- 10 ual
wires is sgolowsdigat no wear to speak of can be determined at apdrpEdddisis
descri bed exanpl e of execution was based on the assunption that the
connecting cable 13 between the parts which are ro- 15 tatable in relation
to each other may be split up into it Pagervbfy4 dual wres. However, should a
shi el.ded cable or simlar be routed tot he bonding head, it would not be
possible to realize this splitting. 20 Should a cable of this nature be
attached to the housing 1 and the support 2 in the same nanner as the wires
14, considerable alternating stresses and thus a significantly reduced
service life would have to be expected. 25 In_order to reach the sane
service | 3% eanpenserR 4B BhAcdravingdr vFRaalengkbsofi thet wizescas basas
wel |, the keen esedertedi longer dthani the odigtaicef beibleen tthe cobonstngngd
cable 13 iand the support 2, so that the wires 14 are bulging outward in
the center position between both end swiveling positions.
5
Fig. 2 shows a plan view onto the star-shaped arrangement of a
plurality of wires 14, whereat the feed-throughs 15 through
the housing 1 and the support 2 are arranged in an orbit coax-
ial to the axis of rotation 11 in close proximity to the axis
10 of rotation 11. The arrangement of the feed-throughs 15 may
also be executed approximately coaxial to the axis of rota-
tion. In this arrangement the feed-throughs 15 in the housing
1 and in the support 2 are aligned with each other. However,
- it is also possible to arrange the feed-throughs 15 on the
15 housing 1 and the support 2 in different orbits.

As can be seen clearly in Fig. 1, the invention may be exe-
cuted with just one single wire 14 or with a random plurality
of wires 14. The number of wires is limited only by the cir-

20 cumference of the circular or elliptical orbit, in which the
feed-troughs 15 must be arranged and by the diameter of the
wires 14 to be fed through. In addition to that, the invention
offers the particular advantage, that the surfaces of the
housing 1 and the support 2 which are situated opposite each

25 other do not necessarily have to be aligned parallel to each
other.

Should in individual cases the number of wires 14 to be ar-
ranged be insufficient, there is, in principle, also the pos-

30 sibility to arrange them in two circular orbits about the axis
of rotation 11, whereat care should be exercised that the
wires 14 of one circular orbit do not come into contact with
the wires of the other circular orbit when reaching the end
swiveling position, which may be assured by defining a corre-

35 sponding maximum diameter differential between the two circu-
lar orbits.



+ fixed.to the support 2 and fed through the housing 1 by neans of a sliding
gui de.” Due y@o4,448165! | di ng gui de the cable is able 30. to nove frainE%M1515

housing 1, so that a significantly extended torsion length is achieved.

This extended torsion length re- sults at the sane tine in a significantly

reduced nmechanical |oad on the cable. gigggefishe sliding guide assures the

neces- sary spatial fixation of the cable, this arrangenent nmakes it 35

absol utely possible to guide a shielded cable and at the sane tine

i ndi vidual wires between housing 1 and support 2. W97/ 06916

PCT/ DE96/ 01515 Page 10 of 14 In the initial position, i.e. in the center

position between the end swiveling positions, the individual wres are
bul gingg The radius of the circular orbit in which the feed-throughs

are arranged should be dimensioned sufficiently large so that
the pitch of the spiral of the wires 14 formed in the end
swiveling position is as large as possible. However, in order

5 to assure a moment of inertia as low as possible, respectively
to keep the influence on the moment of inertia as low as pos-
sible, the radius should be selected as small as possible. In
this way excessive bending loads of the wires are securely
prevented.

10 |
In order to promote the intended bulging of the wires 14,
which takes places automatically, the feed-throughs 15 for the
wires 14 may be arranged in such a way, that the symmetrical
axes in relation to the axis of rotation 11 are =slightly an-

15 gled in the direction of the intended bulge of the wires 14.

In the simplest execution of the invention, the feed-throughs
15 may be executed as simple bore holes, in which the wires 14
are fixed by means of a casting compound or by cable bushes.

20 The cable bushes may be tapered towards the center of the
pivot bearing or the cable bushes may also be expanding in the
direction of the center of the pivot bearing.

Naturally it is also possible to use any other means, such as
25 clips or collar-type receptacles without leaving the basic
principle of the invention.

Even though the arrangement for the guidance of wires accord-
ing to the invention has an extremely long service life, a

30 significant simplification of the assembly and service may be
achieved by fixing the connecting cable 13 to the housing 1
and the support 2 by means of bushes. The electrical connec-
tion of the connecting cables 13 with each other can be car-
ried out simply by means of plug-type connectors which are

35 interconnected by the wires 14. Coaxial plugs with a coaxial
center opening may be used for this purpose, so that the feed-
through 15 for the bonding wire 9 may be fed through the plug
in axial direction.



» outwards, whereat the bulge is reduced and transfornms into a spiral in the
end swi vel ygomeeict i on when the bonding head 3 is swiveling. WeeTiDHE&01515
t akes place, the length of the wires 14 between the housing 1 and the
support 2 nust be dinensioned in such a way that the wires are not _
stretched in the respec- tive end sw VPigefof 190si ti ons. WO 97/ 06916
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Legend 1 Housi ng 2 Support 10 3 Bondi ng Head

One particular advantage of the invention may be seen in the
fact that the individual wires 14 are not bundled as a com-
plete cable and attached to the housing 1 and the support 2,

5 but rather being treated individually. Thus, no twisting of
the wires with each other occurs when the bonding head is ro-
tated, but only bending and additionally, corresponding to the
angle of rotation, a torsion of the wires about their symmet-
rical axis. The resulting alternating stresses of the individ-

10 ual wires is so low that no wear to speak of can be determined
at all.

The described example of execution was based on the assumption
“that the connecting cable 13 between the parts which are ro-
15 tatable in relation to each other may be split up into its
) individual wires. However, should a shielded cable or similar
be routed tot he bonding head, it would not be possible to
realize this splitting.

20 should a cable of this nature be attached to the housing 1 and
the support 2 in the same manner as the wires 14, considerable
alternating stresses and thus a significantly reduced service
life would have to be expected.

25 1In order to reach the same service life as with the guidance
of individual wires with these cables as well, the cable 13 is
fixed on one side only. Preferably, the connecting cable 13 is
fixed to the support 2 and fed through the housing 1 by means
of a sliding guide. Due to the sliding guide the cable is able

30 to move freely in housing 1, so that a significantly extended
torsion length is achieved. This extended torsion length re-
sults at the same time in a significantly reduced mechanical
load on the cable. Since the sliding guide assures the neces-
sary spatial fixation of the cable, this arrangement makes it

35 absolutely possible to guide a shielded cable and at the same
time individual wires between housing 1 and support 2.
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P.vot Bearing 5 Mounting 6  Vibration Transmtter 7 U trasonic
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In the initial position, i.e. in the center position between
the end swiveling positions, the individual wires are bulging
outwards, whereat the bulge is reduced and transforms into a
spiral in the end swiveling position when the bonding head 3
is swiveling. When this takes place, the length of the wires
14 between the housing 1 and the support 2 must be dimensioned
in such a way that the wires are not stretched in the respec-
tive end swiveling positions.



. WD 97/ 06916 ' PCT/ DE96/ 01515 Page
12 of 14 Pgieeioesleai s 5 1. Arrangerrent for the guidance of WpCEDHEIEOISEEN
two parts that may be rotated with a linited angle of rotation with respect
to each other, preferably for guiding a plurality 10 of wires in a
cable, character i zed by thgflatt4that, that the wires (14) on
each part are guided concen- trically or approximately concentric through

this 15 . part and are fixed, at least in part, in the axia
direction, that the length of the mﬁres (14) between the parts is |arger
than the di stance between the parts to 20 each ot her,

ARRANGEMENT FOR THE GUIDANCE OF WIRES
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. that'the wires (14) are bulging together inwards or outwards in relation to

the ‘axis ofwdy,lmg,ison (11), and 25 that the wires (14) form a ri gatmoEesehses
left-hand spiral with expanding pitch every tine their end sw veling

position is reached. 30 2. Arrangenent in accordance with Cains 1,
charactéer- i z e d by the fact that tHage Rafis are provided with
feed-throughs (15) for the wires (14), having symetrical axes which are
slightly angled in relation to the axis of rotation (11) in the direction
of the intended bul ge of 35 the wires (14). 3. Arrangenent in
accordance wwth Claims 1 and 2, char - acteri zedbythe fact
that the wires (14) are clad '

Patent Claims

1. Arrangement for the guidance of wires between two parts

~ that may be rotated with a limited angle of rotation with

respect to each other, preferably for guiding a plurality

10 of wires in a cable, characterized by the fact
that,

- that the wires (14) on each part are guided concen-

trically or approximately concentric through this

15 part and are fixed, at least in part, in the axial
) direction,

- that the length of the wires (14) between the parts
_ is larger than the distance between the parts to
20 each other, '

- that the wires (14) are bulging together inwards or
outwards in relation to the axis of rotation (11),
and
25
- that the wires (14) form a right-hand or left-hand
spiral with expanding pitch every time their end
swiveling position is reached.

30 2. Arrangement in accordance with Claims 1, character-
ized by the fact that the parts are provided with
feed-throughs (15) for the wires (14), having symmetrical
axes which are slightly angled in relation to the axis of
rotation (11) in the direction of the intended bulge of

35 " the wires (14). :

3.  Arrangement in accordance with Claims 1 and 2, char-
acterized by the fact that the wires (14) are clad

0 R



. WO 97[06916 PCT/ DE96/ 01515 Page
13 of *14 wigdo kb orcements within the feed-throughs (15), whi Glerdentsis

funnel -1i ke towards the respective opposite feed- throughs (15). 5 4.

Arrangenent in accordance with Clains 1 to 3, char ac-teri zed b

y the fact that the wires (14) are fipagshsiop14 he feed-throughs (15) by a

casting conpound (16). 5. Arrangenent in accordance with Claim4, c¢c h ar
acter - 10 i zed by the fact that the -casting conpound (16)
is elastic. 6. Arrangenent in accordance with Cainms 1to 3, char ac
-terized bythe fact that the wires (14) are fixed 15 in the

feed-t hroughs (15) by neans of detachable clips. .
with reinforcements within the feed-throughs (15), which

expand funnel-like towards the- respective opposite feed-
throughs (15).

5 4. Arrangement in accordance with Claims 1 to 3, charac-
terized by the fact that the wires (14) are fixed
in the feed-throughs (15) by a casting compound (16).

5. Arrangement in accordance with Claim 4, character-
10 ized by the fact that the casting compound (16) is
~ elastic.

6. Arrangement in accordance with Claims 1 to 3, charac-
_teri zed by the fact that the wires (14) are £fixed
15 in the feed-throughs (15) by means of detachable clips.

7. Arrangement in accordance with Claims 1 to 3, charac-
terized by the fact that the conmnecting cable (13)
in the housing (1), respectively the support (2) is con-

20 nected to the wires (14) by means of plug-type connec-
tors.

8. Arrangement in accordance with Claim 8, character-
ized by the fact that the connecting cable (13) is
25 connected to the wires (14) by means of coaxial plugs,
each of which has a central cutout for the purpose of ac-
cepting feed-through (15).

9. Arrangement in accordance with Claims 1 to 8, charac-
30 terized by the fact that multiple-strand or
shielded cables are fixed on one side and on the other
side routed in a sliding guide in the housing (19 and in
the support (2).

35 10. Arrangement in accordance with Claim 9, character-

ized by the fact that the cable is guided in a slid-
ing bearing.

[

O



.*7. _.Arrangement in accordance with Claims 1to 3, charac-teriz
evd by tWOXME6t hat the connect.ing cable (13) in the -houBCHYEIEQISIS
respectively the support (2) is con- 20 nected to the wires (14) by
means. of plug-type connec- tors. 8. Arrangenent in accordance with Caim
8, character -i zedhby the fddl that the connecting cable (13)
is 25 connected to the wires (14) by neans of coaxial plugs, each of
whi ch has a central cutout for the purpose of ac- cepting feed-through
(15). 9. Arrangenent in accordance with Cainms 1 to 8 c har ac- 30
terized by the fact that nultiple-strand or shielded cables
are fixed on bhe side and on the other side routed in a sl iI'diing guide in
t he housing (19 [n the support (2). 35 10. Arrangenent in accordance
with Claim9, ¢c har . )
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(54) Title: WIRE-GUIDING DEVICE

(54) Bezelchnung: ANORDNUNG ZUR FUHRUNG VON DRAHTEN

(57) Abstract "
A device is disclosed for guiding wires between two parts that may

be rotated with a limited angle of rotation with respect to each other, : Yy 13
preferably for guiding a plurality of wires in 2 cable. The object of the

-

invention is to create a wirc-guiding device that stresses less the strands 15
or wires of a cable, in particular when the moment of inertia is small, 1, 14
and thus considerably increases their service life. The wires (14) are 1 Ak = _—
guided through the support (1) and housing (2) concentrically to the axis 0 = SR AR <t - 2
of rotation (11) and fixed in the axial direction. The length of the wires Y YN HE ’
(14) between the.support (1) and the housing (2) is larger than the distance 15, ’ ) §
between the rotatable parts. The wires bulge together inwards or outwards \ / NN 4
and forn 2 right-hand or left-hand spiral with an expanding pitch every \ L~
time their end swivelling positions are reached. 12 N\
Q 3

(57) Zusammenfassung §/12

Die Erfindung betrifft eine Anordnung zur Fihrung von 8 _—

Drihten zwischen zwei mit begrenztem Drehwinkel relativ zueiander
verdrehbaren Bauteilen, vorzugsweise von einer Vielzahl von Dréhten
¥ | cines Kabels. Der Erfindung liegt deshalb die Aufgabe zugrunde, eine
Anordnung zur Filhrung von Drihten zu schaffen, bei der insbesondere
bei einem geringen Triigheitsmoment eine geringe Belasttmg der Litzen
- oder der Driihte des Kabels gewzhrleistet und dammit eine deutliche ExhShung der Lebmsdauer erreicht wird. Erfindungsgemi8 sind die
Drihte (14) durch den Triiger (1) und die Aufnahme (2) in konzentrischer Anordnung zur Drehachse (11) hindurchgefiihrt und jeweils in
axialer Richtung festgelegt. Der Betrag der Drahtléinge der Drithte (14) zwischen dem Tréiger (1) und der Aufnahme (2) ist dabei graBer als
der Abstand der Bauteile zueinander, wobei sich die Driihte (14) beziiglich der Drehachse (11) jeweils gerneinsam nach auBen oder innen
bauchig wolben, und jeweils bei Emreichen der jeweiligen Schwenkendlage eine rechts- oder linksgingige Wendel groBer Steigung bilden.
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