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mount i ngU ange on the ultrasonic wel ding device by neans of screws,
eg, on a Snder) are arranged in this node. The surface i medi ately
surroundlngthe drill holes which is in direct contact with the ultrasonic

wel di ng THt®Bje@6f the invention is to propose an ultrasonic transducer with a flange for mounting on an
25 ultrasonic welding device with which the above-mentioned disadvantages are overcome. A further
object is to form the horn of the ultrasonic transducer in such a way that its tip carries out controllable

oscillations even on the application of high frequency ultrasonic waves.

The named objects are resolved in accordance with the invention by means of the features of claims |
and 6.

30
BRIEF DESCRIPTION OF THE INVENTION

According to the invention, the object is resolved in that the linear dimensions of the flange are aptly

proportioned so that standing radial ultrasonic waves develop in the flange which have at least one node.
35 Such a node is described hereinafter as a radial node. The drill holes for mounting the flange on the

ultrasonic welding device by means of screws, eg, on a Wire Bonder, are arranged in this node. The

surface immediately surrounding the drill holes which is in direct contact with the ultrasonic welding
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1 9J ~! N?002 -zdevice therefore hardly resonates and no or only m ni mum
transm ssion of ultrasonic energy takes place fromthe horn to tqeg 9
ultr-asoni ¢ wel ding device via the flange. The ultrasonic transducer‘gHﬁ‘ﬁwé
ultrasoni c wel ding device are therefore nechanically conpletely decoupl ed.
The remaining ultrasonic energy which is transmtted fromthe horn to the
ultrasonic welding device is negligiblLy small. 5 An enbodi nent of the
invention is explained in nore detail “hereinafter with reference to the
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mat hemati cal cal culations, Fig. 6 the tip of the horn of the ultrasonic

t r ansyducgt embotighentof Ehefinvéiition@s explafled @ ntbrd deCileREY s PAE tofdtthce ANRE drhwingd a way
of fastening the flange to an ultrasonic wel di ng device. DETAILED
DESCRI PTI ON OF THE I NVENTI ON 25 Fig. |la shows the plan view of an

ul trasoni c transducer BRIBRIDESGRIBHIONQF TiE DRAWING FAGURESr-asoni ¢ converter 3
whi ch aqugﬁgmu%trasonic waves to the horn 2. In the | engthw se direction
of the horn 2,’ standing ultrasoni ¢ waves devel op on excitenent of the horn
2 with a resonafite!¥ r equencyp UHipsenifdragsduces ¥h p flaggs ivlpt WEW:3: The ul trasonic
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frequency of the ultrasoni dredstipasinedaesopageelieaysncy:he ul trasoni c converter 3.

30 Fig. 2a-c, 3a, b,

4a, b, 5a, b, results of mathematical calculations,
15 Fig. 6 the tip of the horn of the ultrasonic transducer,
Fig. 7 a fixture,
Fig. 8 a frequency spectrum, and
Fig. 9 a way of fastening the flange to an ultrasonic welding device.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1a shows the plan view of an ultrasonic transducer 1 with an oblong horn 2 and an ultrasonic
converter 3 which applies ultrasonic waves to the horn 2. In the lengthwise direction of the horn 2,

25 standing ultrasonic waves develop on excitement of the horn 2 with a resonance frequency by the
ultrasonic converter 3: The ultrasonic waves have so-called longitudinal nodes 5 (Fig. 1b) as well as
antinodes 6 whose position and number depend on the length L, of the horn 2, the sound velocity of the
ultrasonic waves in the horn material 2 and on the frequency of the ultrasonic waves generated by the

ultrasonic converter 3.

30  Fig. |b shows the amplitude A of the ultrasonic waves along the horn 2 on excitement of the horn 2 by
the ultrasonic converter 3 with a predetermined resonance frequency f. The resonance frequency fy is,
eg, with around 124 kHz, selected so high that five longitudinal nodes 5 develop along the horn 2. The
flange 4 (Fig. 1a) is arranged on the horn 2 at the location of the second node 5 of the ultrasonic waves.
The flange 4 and the horn 2 are manufactured as one part. The flange 4 is formed symmetrically in

35 relation to the longitudinal axis of the horn 2 and has a drill hole 7 or 8 on both sides of the horn 2 so
that the ultrasonic transducer 1 can be mounted on an ultrasonic welding device 9, eg, on a Wire Bonder

by means of screws. Radially aligned ultrasonic waves expand in the flange 4. The length L, of the



35 Fig. Ib shows the anplitude A of the ultrasonic waves along the horn 2
on excitenent of the horn 2 by the ultrasonic converter 3 with a
predet er mi ned resonance frequency fR The resonance frequency ngig%Ne;qmz
wi th around 124 kHz, selected so high that five |ongitudinal nodes "
develop along the horn 2. The flange 4 (Fig. la) is arranged on the horn 2
at the location of the second node 5 of the ultrasonic waves. The flange 4
and the horn 2 are manufactured as or& part. The flange 4 is forned
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way that the mass of the head of the screw 22 and the mass of the nut 23 together with the mass of the
end of the screw located outside the nut have almost the same value. This distribution of masses from
screw 22 and nut 23 in relation to the axis of symmetry 13 of the horn 2 leads to a symmetrical

30 development of the ultrasonic waves in relation to the longitudinal axis and therefore an optimum
movement of the capillary 18. The cavity 21 accepting the nut 23 is so advantageously adapted to the nut

23 in shape and diameter that the nut 23 inserted into the cavity 21 can no longer turn.

Fig. 7 shows a fixture which can be used instead of the screw 22 and the nut 23. The screw 22 with its
head is replaced by a screw thread 24 and a second nut 25. This fixture enables a distribution of the
35  masses of the screw thread 24 and the two nuts 23, 25 which is completely symmetrical to the

longitudinal axis of the hom 2 in that, one or other of the nuts 23, 25 can be tightened on securing the
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capillary. The symmetry of the mass distribution can be checked metrologically in that the electrical
impedance Z of the ultrasonic converter 3 is measured as a function of the frequency f of the ultrasonic
waves generated by the ultrasonic converter 3. Fig. 8 shows the modulus B of impedance Z of such a
spectrum as an extract. This has a spurious resonance 26 on unsymmetrical mass distribution of screw
5 22 and nut 23 or of screw thread 24 and the nuts 23, 25 in the vicinity of the desired resonance
frequency fg of the longitudinal oscillations which belongs to a bend oscillation of the horn 2. The
spurious resonance 26 can disturb the longitudinal oscillations of the tip 15 of the horn 2 in that it
superimposes transverse oscillations on the longitudinal oscillations. On symmetrical mass distribution,

the spurious resonance 26 disappears.
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2. The ultrasonic transducer of claim 1, wherein the flange is in contact with an ultrasonic

welding device only at a surface which immediately surrounds said at least one node.

3.  The ultrasonic transducer of claim 1 or 2, further including a drill hole for fastening the
flange to an ultrasonic welding device by means of screws, the drill hole located at said at least

one node.

4, The ultrasonic transducer according to one of claims 1 to 3 wherein the horn has a first drill
hole for acceptance of a capillary, wherein the capillary is secured by means of a screw inserted
through a second drill hole in combination with a nut and wherein the distribution of the masses

of the screw and the nut is symmetrical in relation to the longitudinal direction of the horn.

5. Anultrasonic transducer with a horn having a first drill hole for acceptance of a capillary,
wherein the capillary is secured by means of a screw inserted through a second drill hole in
combination with a nut and wherein the distribution of the masses of the screw and the nut is

symmetrical in relation to the longitudinal direction of the horn.



