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the bonding point, in particular in the lower half, at least in the lower
third, even if it is extremely long, so The invention relates to a bonding
wedge for an  the bonding wedge can be used particularly effective-
ultrasonic bonder, in particular an aluminium thick  ly for bonding in
extremely tight positions, for example wire bonder, with a wire guide in
the form of a through-   5   in the corner region of a housing. passage
extending in the direction of the wire oblique-  The friction-reducing  and
abrasion-reducing ly from above to the pressing face.                guide
sleeve is preferably composed of carbon tetra- Such a bonding wedge is
known, for example,     fluoride (Teflon = registered trademark),
polyethylene from US-A- 3 461 538.                              or
polyamide. The internal diameter of the plastics An electrically conductive
wire can be pushed by  10  sleeve is preferably between 0.2 and 0.8 mm, de-
means of such bonding wedges againsta contactface  pending on the wire
diameter selected which is of the of an electric or electronic component,
with ultrasonic  order of 100 to 700 [err]. The external diameter of the
excitation, to produce a corresponding electrical con-  sleeve Is
preferably from 0.4 to 1.0 mm. Using the nection between the wire and the
contact face. The  plastics sleeve according to the invention, the angle
bonding wedge is connected to a so-called ultrasonic  15  of inclination
between the wire guide and the pressing transducer which is in turn part of
a reciprocating  face is not critical, and is preferably between [err] and
bonding head. Awire coil from which the bonding wire  80, more preferably
[err] to [err], most preferably about can be removed and a wire clip by
means of which the  600. bonding wire can be clamped during formation of
the    The bonding wedge preferably further comprises first bond and after
formation of a so-called loop and   20   a wire clip and a wire cutter, the
cutter acting on the a second bond are further essential parts of the bond-
side of the wedge remote from the wire clip. The wire ing head.
clip is preferably bent towards the wedge in the lower When using bonding
wedges with a wire guide in  portion, so that the lower portion extends
substantial- conjunction with aluminium wire, the relatively high  ly
parallel to the wedge. The provision of a wire cutter frictional resistance
as well as the abrasion of the alu-  25  and wire clip is particularly
advantageous in conjunc- minium wire in the region of the wire guide have
been  tion with a bonding head according to DE-A-35 19 found to be
extremely disadvantageous, with the re-  594. suit that loop formation is
detrimentally affected even  An embodiment of a bonding wedge constructed
after a relatively short operating time. Forthis reason,  according to the
invention is described in more detail the bonding wedges frequently have to
be dismantled   30  below in comparison with the prior art with reference
and cleaned of aluminium deposits, causing interrup-  to the accompanying
drawings. tions to operation. Moreover, the aluminium deposits   Figure 1
shows a bonding wedge of a convention- in the region of the wire guide can
also be entrained  al type in side view, partially in section. by the
bonding wire and come into contact with the     Figure 2 shows a bonding
wedge constructed ac- pressing face of the bonding wedge, resulting in the
35  cording to the invention in similar view to that in Figure formation of
inadequate bonds or contacts.          1. It is an object of the present
invention to provide  Figure 1 shows a bonding wedge 1 for an ultra- a
bonding wedge of the type with a wire guide in which  sonic bonder, in
particular aluminium thick wire bon- the above-mentioned disadvantages are
reduced or   der, of conventional design. This bonding wedge has
substantially avoided, i.e. the frictional resistance of  40   a wire guide
extending in the wire direction obliquely the aluminium wire and the
abrasion thereof in the re-  from above to the pressing face 2, in the form
of a gion of the wire guide are reduced to a minimum.   through-passage 3
through which the bonding wire 4 The invention provides a bonding wedge for
an ul-  is guided to the pressing face 2 of the wedge 1. On the trasonic
bonder, with a wire guide in the form of a  side of the bonding wedge 1
remote from the bonding through-passage extending in the wire direction
obli-  45  wire supply means, there is arranged a bonding wire quely from
above to the pressing face, characterised  cutter 5 which acts in the
direction of the arrow 8 to in that a plastics sleeve is fitted in the
through-  severthebondingwireafterproductionofaloop9and passage, through
which sleeve the bonding wire is  a second bond 6 on the contact face of an
electronic guided.                                            component 7.
The plastics sleeve preferably extends over the   50  The through-passage 3
has, at the wire inlet, a entire length of the through-passage forming the
wire  wire inletfunnel 10 which is open, in particular, toward guide, so
that the plastics sleeve is also effective in  the top to allow steeper
introduction of the wire on the the critical wire deflection regions of the
wire guide, it  wire supply side. Despite this measure, however, con- is
possible to supply the bonding wire at an angle of  siderable aluminium
wire abrasion cannot be avoided about 90 to the pressing face of the wedge.
This in  55  in the region of the through-passage 3, and, in partic- 



turn has the result that the bonding wedge including  ular, in the region
of the transition between the the wire supply means can be extremely thin
in con-  through-passage 3 and the inlet funnel 10 when bond- struction in
the lower portion or in the portion facing  ing with aluminium wire, which
is also a sign of in- 2    3                   EP 0 393 832 B1
4 creased frictional resistance between the aluminium  entrained wire 4
toward the pressing face 2 during op- wire 4 and the wire guide. As the
abrasion increases,  eration. so does the frictional resistance between
wire 4 and   The internal diameter of the plastics sleeve 11 is wire guide,
adversely affecting loop formation. There  between about 0.2 and 0.8 mm,
depending on the se- is also a risk that abraded particles of aluminium
wire   5   lected wire diameter of about 100 to 700 [err]. The ex- will be
entrained into the region of the pressing face  ternal diameter of the
plastics sleeve 11 is about 0.4 2 as the aluminium wire 4 continues to be
pulled. This  to 1.0 mm, i.e. the wall thickness of the plastics sleeve can
result in inadequate bonds. These disadvantages  11 is about 200 [err]. It
has been found that this small were accepted in the past and the wedge 1
had to be  wall thickness is sufficient for the plastics sleeve 11
dismantled and cleaned after relatively short operat-  10  to ensure
continuous operation while affording the ing periods, giving rise to a
corresponding interrup-  above-mentioned advantages. It should be borne in
tion in operation.                                 mind that the dimensions
of the wedge 1 are In any In the bonding wedge constructed according to
case very small so that a plastics sleeve having suit- the invention, as
shown in Figure 2, a sleeve 11 of a  ably small dimensions must be used. In
the past, It material which gives a significant reduction in the fric-  15
was impossible to imagine how  such small- tional resistance with the
aluminium wire 4 is fitted  dimensioned sleeves could be produced for this
pur- into the through-passage 3. The sleeve 11 is prefer-  pose. The
described measure is also surprising in this ably composed of plastics
material, in particular car-  respect. bon tetrafluoride (Teflon =
registered trademark) or   The angle of inclination alpha between the
polyethylene. Abraded particles of aluminium are no   20  through-passage 3
and the pressing face 2 is be- longer detected when these materials are
used. As  tween about [err] and [err], in particular [err] to [err], pro-
shown in figure 2, the plastics sleeve 11 extends over  ferably about 80.
Because of the advantageous the entire length of the through-passage 3,
I.e. includ-  effect of the plastics sleeve 11, the angle of inclination
ing inlet funnel 10 which can be smaller in size than  alpha is not
critical. in the prior art. Because of the plastics sleeve 11, the   25
Moreoverit should also be mentioned with re- angle of deflection of the
aluminium wire 4 on the wire  spect to the wire clip 12 that, according to
Figure 2, supply side is no longer critical. In particular, the con-  this
wire clip 12 is bent in its lower portion 17 toward struction illustrated
allows a wire supply at an angle  the wedge 1 in such a way that the lower
portion 17 of about [err] to the pressing face 2 or contact face. The
extends substantially parallel to the wedge 1. This wire can therefore be
supplied above the inlet funnel  30  contributes to the narrow construction
of the wedge 10 along the lateral boundary face of the wedge 1 or  1 in the
lower region. in contact therewith. Consequently, a wire clip 12     The
plastics sleeve 11 can also be guided slightly which co-operates with the
wedge 1 and is movable  beyond the inlet funnel 10. Any contact between in
the direction of the double arrow 13 to clamp the  wedge and wire can
therefore be avoided, unless wire 4 on the wedge 1 or release the wire 4 is
also ar-  35  such contact in the region of the clip 17 is desired. ranged
above the inlet funnel 10. The wire cutter 5 al-  The pressing face 2 is
also constructed In the ready explained with reference to Figure 1 Is
arranged  conventional way, i.e. it preferably has an approxi- on the side
of the wedge 1 remote from the wire clip  mately V-shaped or C-shaped
contour in the direction 12. Figure 2 shows that in the lower region or in
the  transverse to the wire 4. region facing the contact face the wedge 1,
together  40  In an alternative construction, the V-shaped with the wire
cutter 5 and wire clip 12 attachments,  notch 14 In the bonding wedge may
be replaced by a can be constructed extremely thinly, so that the bond-
U-shaped notch. ing tool described is particularly suitable for use on  The
mode of operation of the wedge I is summa- less readily accessible contact
faces, for example in  rised as follows: the corner region of housings. In
a known manner, the   45 bonding wedge 1 according to Figure 2 has a, for
ex-  Production of the first bond ample, roughly V-shaped notch 14between
the press- ing face 2 and the through-passage 3, the limiting face  - Wire
clip 12 in the open position, 



15 of the V-shaped notch 14 remote from the pressing   - The bonding head
is lowered onto first bonding face 2 intersecting the through-passage 3
roughly at  50  point, right angles. The V-shaped notch 14 is dimensioned
- Ultrasonic excitation of the wedge 1 via the such that the plastics
sleeve 3 rests on the face 16 of  transducer (not shown), the V-shaped
notch 14 adjacent to the pressing face    - Wire clip 12 on, 2. A stop for
the plastics sleeve 11 on the interior of  - Formation of the loop 9 while
lowering the the wedge is provided in this way. There is no risk of  55
bonding head to produce a second bond. the plastics sleeve 11 falling from
the through- passage 3 on the side of the inlet funnel 10 as the plastics
sleeve 11 is invariably forced orpushed by the 3    Production of the
second bond                       that the angle of inclination (alpha) is
between 50 and [err]. - After lowering the bonding head onto the sec- and
bonding point ultrasonic excitation of the       8. A wedge according to
claim 7, characterised in wedge 1.                                       5
that the angle of inclination (alpha) is about [err]. The bonding head,
together with the wedge 1,           . is raised and is moved on in the
wire or bonding   9. A wedge according to any of claims 1 to 8, char-
direction,                                          acterised in that the
plastics sleeve (11) is corn- - Wire clip 12 in the closed position,
posed of carbon tetrafluoride, polyethylene or - The wire cutter 5 is
activated in the direction of  10  polyamide. the arrow 8 to sever the
bonding wire 4, - The bonding head together with the wedge 1 Is   10. A
wedge according to any of claims 1 to 9, char- moved back in the bond
direction and then into a      acterised in that a wire dip (12)
co-operating with position above the first bonding point,
the wedge (1) Is arranged above the inlet opening - The bonding head
together with the wedge I is  15  (10) of the wire guide (3) so that the
bonding wire raised into the starting position.                  (4) can be
supplied to the pressing face (2) orcon- tact face in the lower part or the
part facing the pressing face (2) of the wedge (1) at an angle of Claims
about [err]. 20 1. A bonding-wedge for an ultrasonic bonder, with a
11. A wedge according to claim 10, characterised in wire guide in the form
of a through-passage (3)     that a wire cutter (5) acts in known manner on
the extending in the wire direction obliquely from     side of the wedge
(1) remote from the wire clip above to the pressing face (2), characterised
in    (12). that a plastic sleeve (11) is fitted in the through-  25
passage (3), through which sleeve the bonding  12. A wedge according to
claim 10, characterised in wire (4) is guided.
that the wire lip  (12) is bent toward the wedge (1) in the lower portion
(17) In such a way that the 2. A wedge according to claim 1, characterised
in    lower portion (17) extends substantially parallel that the plastics
sleeve (11) extends overthe en-  30  to the wedge (1). the length of the
through-passage (3). 3.  A wedge according to claim 1 or 2 with a roughly
Patentansprfpche V-shaped notch (14) between the pressing face (2) and the
wire guide constructed in the form of  35   1. Keil zum Verbinden fur elnen
Ultraschaliverbin- a through-passage (3), wherein the limiting face
der mit einer Drahtlihrung In der Form elner (15) of the V-shaped notch
(14) remote from the   Durchgangspassage (3), die sich In der Draht-
pressing face (2) intersects the through-passage    richtung schrag von
oben auf die Druckfifache (2) (3), characterised in that the plastics
sleeve (11)  erstreckt, rests on the limiting face (16) of the V-shaped
40  .  dadurch glekonnzeichnetdall notch (14) adjacent to the pressing face
(2).  eine Kunststoffhulse (11), durch welche der Ver- bindungsdraht (4)
gefflhrt ist, In die Durchgangs- 4.  A wedge according to any of claims 1
to 3, char-  passage (3) eingepavt Ist. 



terised in that the Internal diameter of the plas- tics sleeve (11) lies
between 0.2 and 0.8 mm,  45   2. Keil gemaB Anspruch 1, dadurch
gekennzeich- depending on the selected wire diameter of 100      net, dalg
die Kunststoffhilse (11) sich uber die to 700 [err].
gesamte LAnge der Durchgangspassage (3) er- streckt. 5.  A wedge according
to claim 4, characterised in that the external diameter of the plastics
sleeve   50  3. Kel gemilhlAnspruch 1 oder2 miteinerim wesent- (11) is 0.4
to 1.0 mm.                               lichen V-formigen Kerbe (14)
zwischen der Druck- flache (2) und der Drahtfihrung, die in der form 6. A
wedge according to one of claims 1 to 5, char-     elner
Durchgangspassage.(3) ausgebildet ist, wo- acterised in that the angle of
inclination (alpha)  bei die von der Druckflache (2) beabstandete Be-
between the wire guide (3) and the pressing face   55  grenzungsflache (15)
der V-formigen Kerbe (14) (2) is between [err] and 80.
die Durchgangspassage (3) schneldet, dadurch gekennzeichnet, daeli die
Kunststoffhrilse (11) an 7.  A wedge according to claim 6, characterised in
der Begrenzungsflache (16) der V-formigen Ker- 4    5                   EP
0 393 832 B1                 6 Production of the second bond
thatthe angle of inclination (alpha) is between [err] and 70. - After
lowering the bonding head onto the sec- ond bonding point, ultrasonic
excitation of the  8. A wedge according to claim 7, characterised in wedge
1,                                   5       that the angle of inclination
(alpha) is about 600. - The bonding head, together with the wedge 1, is
raised and is moved on in the wire or bonding  9. A wedge according to any
of claims 1 to 8, char- direction,
acterised in that the plastics sleeve (11) is com- - Wire clip 12 in the
closed position,            posed of carbon tetrafluoride, polyethylene or
- The wire cutter 5 is activated in the direction of  10  polyamide. the
arrow [err] to sever the bonding wire 4, - The bonding head together with
the wedge 1 is  10. A wedge according to any of claims 1 to 9, char- moved
back in the bond direction and then into a   acterised in that a wire clip
(12) co-operating with position above the first bonding point,
the wedge (1) is arranged above the inlet opening - The bonding head
together with the wedge 1 is  15  (10) of the wire guide (3) so that the
bonding wire raised into the starting position.                (4) can be
supplied to the pressing face (2) or con- tact face in the lower part or
the part facing the pressing face (2) of the wedge (1) at an angle of
Claims                                               about 90. 20 1. A
bonding wedge for an ultrasonic bonder, with a  11. A wedge according to
claim 10, characterised in wire guide in the form of a through-passage (3)
that a wire cutter (5) acts in known manner on the extending in the wire
direction obliquely from      side of the wedge (1) remote from the wire
clip above to the pressing face (2), characterised in   (12). that a
plastics sleeve (11) is fitted in the through-  25 passage (3), through
which sleeve the bonding   12. A wedge according to claim 10, characterised
in wire (4) is guided.  -                              that the wire clip
(12) is bent toward the wedge (1) in the lower portion (17) in such a way
that the 2. A wedge according to claim 1, characterised in      lower
portion (17) extends substantially parallel that the plastics sleeve (11)
extends over the en-  30  to the wedge (1). tire length of the
through-passage (3). 3. A wedge according to claim 1 or 2 with a roughly
Patentanspruche V-shaped notch (14) between the pressing face (2) and the
wire guide constructed in the form of  35  1. Keil zum Verbinden fMr einen
Ultraschaliverbin- a through-passage (3), wherein the limiting face    der
mit elner Drahtfrihrung in der Form einer (15) of the V-shaped notch (14)
remote from the     Durchgangspassage (3), die sich in der Draht- 



pressing face (2) intersects the through-passage   richtung schrig von oben
auf die Druckfliche (2) (3), characterised in that the plastics sleeve (11)
erstreckt, rests on the limiting face (16) of the V-shaped   40
dadurch gekennzelchnet,daS notch (14) adjacent to the pressing face (2).
eine KunststoffhOlse (11), durch welche der Ver- bindungsdraht (4) gefuhrt
ist, in die Durchgangs- 4. A wedge according to any of claims 1 to 3, char-
passage (3) eingepalat ist. acterised in that the internal diameter of the
plas- tics sleeve (11) lies between 0.2 and 0.8 mm,  45   2. Keil gemda
Anspruch 1, dadurch gekennzeich- depending on the selected wire diameter of
100      net, daB die KunststoffhOlse (11) sich Ober die to 700 [err].
gesamte Lange der Durchgangspassage (3) er- streckt. 5. A wedge according
to claim 4, characterised in that the external diameter of the plastics
sleeve   50  3. Keil gemAl Anspruch 1 oder2 mit einer im wesent- (11) is
0.4 to 1.0 mm.                              lichen V-formigen Kerbe (14)
zwischen der Druck- flache (2) und der Drahtduhrung, die in der form 6. A
wedge according to one of claims 1 to 5, char-   eaner Durchgangspassage
(3) ausgebildet ist, wo- acterised in that the angle of inclination (alpha)
bei die von der Druckfliche (2) beabstandete Be- between the wire guide (3)
and the pressing face  55  grenzungsflAche (15) der V-f6rmigen Kerbe (14)
(2) is between [err] and [err].                         die
Durchgangspassage (3) schneidet, dadurch gekennzeichnet, dael die
Kunststoffhulse (11) an 7. A wedge according to claim 6, characterised in
der Begrenzungsflache (16) der V-frmigen Ker- 4    7                   EP 0
393 832 B1                 8 be (14) neben der Druckflche (2) ruht.
ment du hout vers la face de pression (2), carac- trl6s en ce qu'une
fourrure en matiere plastique 4. Keil gemrAB einem derAnspruche 1 bis 3,
dadurch     (11) est montee dans le passage traversant (3), gekennzeichnet,
dafo der innendurchmesser der      pour assurer Ie guidage d'un f iI de
soudage (4). Kunststoffhullse (11) in Abhangigkeitvon dem ge-   6 wahIten
Drahtdurchmesser von 100 bis 700 um     2. Coin selon la revendication 1,
caracterise en ce zwischen 0,2 und 0,8 mm betragt.                   que la
fourrure en matibre plastique (11) s'etend sur touts la longueur du passage
traversant (3). 5. Keil gemaR Anspruch 4, dadurch gekennzeich- net, daM der
Aulendurchmesser der Kunststoff-  1O  3. Coin selon la revendication I ou
2, presentant hulse (11) zwischen 0,4 bis 1,0 mm betragt.        une
encoche (14) approximativement en V entre la face de pression (2) et le
guide-fil en forme 6. Keil gemriA& einem derAnspruche I bis 5, dadurch
d'un passage traversant (3), dans lequel la face gekennzeichnet, daS der
Neigungswinkel (alpha)     llmite (15) de l'encoche en V (14) qui est la
plus zwischen der Drahffuhrung (3) und der Druckflk-  15  6loignee de la
face de presslon (2) coupe le pas- che (2) zwischen 200 und 800 liegt.
sage traversant (3), caractefise en ce que la fourrure en matiere plastique
(11) s'appuie sur la 7. Keil gemaB Anspruch 6, dadurch gekennzeich-
surface limitb (16) de l'encoche en V (14) dans la net, daBi der
Neigungswinkel (alpha) zwischen      region voisine de la face de pression
(2). 500 und 700 liegt.                         20 4. Coin selon une
quelconque des revendications I 8. Keil gemaB Anspruch 7, dadurch
gekennzeich-         a 3, caract6rise en ce que le diametre interieur de
net, dal der Neigungswinkel (alpha) ungefghr       la fourrure en matiere
plastique (11) est compris 600 ist.
entre 0,2 et 0,8 mm, selon le diametre choisi du 25     fil, qui est de
l'ordre de 100 & 700 gm. 9. Keil gemrill einem derAnspruche 1 bis 8,
dadurch gekennzeichnet, daot die Kunststoffhullse (11)  5. Coin selon la
revendication 4, caracterise en ce aus Carbontetrafluorid, Polyethylen oder
Poly-     quo le diametre exteideur de la fourrure en matie- amid besteht.
re plastique (11) est de 0,4 & 1,0 mm environ. 30 



10. Keil gemal3 einem derAnsprOche I bis 9, dadurch  6. Coin selon. une des
revendications I a 5, carac- gekennzeichnet, daB eine Drahtklammer (12),
terise en ce que l'angle d'inclinaison (alpha) entre die mit dem Keil (1)
zusammenwirkt, oberhalb       le guide-f i (3) et la face de pression (2)
est d'en- der EinlaBoffnung (10) der Drahffuhrung (3) an-    tre 20 et 800
environ. geordnet ist, so dal derBindedraht (4) der Druck-  35 flache (2)
oder Kontaktflgche in dem unteren Teil  7. Coin solon la revendication 6,
caracterise en ce oder dem zur Druckflache (2) des Keils (1) wei-    quo
l'angle d'inclinaison (alpha) est d'entre 500 et senden Tell in elnem
Winkel von ungefahr 900 zu-   700 environ. gefuhrt werden kann. 40  8. Coin
selon la revendication 7, caracteris6 en ce que 11. Keil gem&B Anspruch 10,
dadurch gekennzeich-      l'angle d'inclinaison (alpha) est d'environ 600.
net, daB ein Drahtschneider (5) In bekannter Wei- se an der Seite des Keils
(1) wirkt, die der    9. Coin solon une quelconque des revendications 1
Drahtklammer (12) abgewandt ist.                   & 8, caractbrise en ce
que la fourrure en matiore 45      plastique (11) est compos6e de
tetrafluorure de 12. Keil gemAM Anspruch 10, dadurch gekennzeich-
carbone, de polybthylene ou de polyamide. net, daM die Drahtklammer (1 2)
zu dom Keil (1) in dem unteren Tell (17) auf eine solche Weise hin-  10.
Coin selon une quelconque des revendications I gebogen ist, daB der untere
Teil (17) sich im we-  a 9, caract6ris6 en ce qu'un pince-fil (12) coope-
sentlichen parallel zu dom Keil (1) erstreckt.  50  rant avec le coin (1)
est dispose au-dessus de l'ouverture d'entree (10) du guide-fil (3), de
sorte quo le f il de soudage (4) peut etre acheminb a la Revendications
face de pression (2) ou a la face de contact dans la partie inferieure, ou
partie dirig6e vers la face 1. Coin ou panne ou similaire de soudage pour
ap-  56  de pression (2) du coin (1) solon un angle d'envi- pareil de
soudage a ultrassons, comprenant un      ron 900. guide-f i sous la formo
d'un passage traversant (3) qui s'etend dans la direction du fil, oblique-
11. Coin solon la revendication 10, caract6rise en ce 5    9
EP0393832B1                        10 qu'une cisaille a fil (5) agit, d'une
fagon connue, sur la face du coin (1) qui est la plus 6loignee du pince-f
il (12). 12. Coin selon la revendication 10, caract6ris6 en ce    5 que le
pince-fil (12) est coud6 vers le coin (1) dans sa partie inf6rieure (17) de
maniere que la partie inferieure (17) s'etende pratiquement pa- rallblement
au coin (1). 10 15 20 25 30 35 40 45 50 55 6    


