
EP 0165626 B1                     2 Description
The invention has for its object to provide a method of manufacturing an
electronic microcir- The invention relates to a method of manu-      cuit
provided with contact elevations which are facturing an eletronic
microcircuit provided with  formed mechanically, in which the disadvantages
contact elevations, in which method the contact   5    described above will
not occur. According to the elevations are mechanically formed at contact
invention, this object is achieved in that the areas of the microcircuit by
securing spherical   material of which the contact elevations consist is
parts melted from metal wire to the contact areas  palladium.
meansofathermocompressiontreatmentoran          It is a surprise to find
that contact elevations - ultrasonic treatment.                       10
made of palladium have a number of advantages Such method is known from
Dutch Patent         as compared with the usual materials. For Application
8101371 published on October 28th     example, the strength ofaverythin
palladium wire 1982. This Patent Application describes a method  is
sufficient to be able to obtain spherical parts of mechanically forming
contact elevations (also  having a small diameter. Moreover the price of
designed as contact spheres or "bumps") on an   15   palladium is very
reasonable. The operation of electronic microcircuit, such as, for example,
an  soldering the palladium bumps to tin-plated con- integrated circuit.
These contact elevations serve  ductors on a carrier does not give rise to
problems to establish electrical contact with conductors on a  because
palladium is not soluble in tin. It has substrate orwith conductors of a
metal lead frame,  further been found that no problems arise when in which
event no connection wires need be used.   20   the contact elevations of
palladium are glued to The contact elevations can be obtained by melting
conductors on a carrier. The bumps of palladium one end of a wire to form a
sphere and by pressing  do not oxidize and the hardness is not excessively
he sphere against a contact area on the microcir-  large so that these
bumps can be provided on a [err] and thus connecting itto the contact area,
after  substrate without difficulty. which the wire is severed at a
weakened area near   25  Preferably, the contact elevations consist of at
the sphere.                                       least technically pure
palladium, preferably The mechanically provided contact elevations
palladium having a purity of 99.99%. Especially generally consist of gold.
Although these gold    with very pure palladium, the great advantage of
bumps give satisfaction in a number of cases, they  this material for
contact elevations become clearly also have disadvantages in other cases.
For   30   manifest. example, the price is comparatively high. In con-   A
great advantage of palladium is that even with nection with the required
strength of the wire from  a thickness of about 12 [err] a wire of this
material is which the sphere is melted the wire diameter will  sufficiently
strong to be used for the purpose. It is be at least 30 [err], and so the
smallest diameter of  therefore possible to obtain from this wire contact
the contact elevations is 60-80 [err]. A smaller   35   elevations having a
diameter of 30 pm, whereas in contact elevation would permit a larger
number of  the case of gold this diameter is 60-80 [err]. contact areas to
be obtained. Furthermore, a      Consequently, a considerably larger number
of substrate provided with gold contact elevations
contactelevationsperunitlengthcanbeobtained. should be secured to
conductors of a carrier with   Since the contact elevations can have a
smaller great care. When the contact elevations are sol-  40   diameter, a
large number of connections for dered to the conductors, the usual lead-tin
solder  contact areas can be obtained. A particularly large will normally
be used. The fact should then be    number of connections can be obtained
if the taken into account that gold is soluble in tin.   contact elevations
are formed in a pattern nearthe Another securing technique, i.e. gluing,
cannot   circumference of the substrate and in one or more readily be
carried outwith gold contact elevations.   45   patterns located further
inwards. It has also been suggested already to use other    The invention
will be described more fully with materials for contact elevations which
are pro-   reference to the drawing. In the drawing: vided mechanically.
For example, aluminium may      Figure 1 shows a semiconductor element pro-
be utilized. It is then not easy to melt the sphere.  vided with a number
of mechanically formed Also in this case, the diameter of the contact  50
contact elevations; elevations will be comparatively large. Aluminium
Figure 2 shows a semiconductor element, in further has the disadvantage
that it oxidizes     which the contact elevations are formed in two rapidly
so that the operation of securing the     patterns. substrate with the
contact elevations to conduc-    It should be noted that for the sake of
clarity the tors of a carrier meets difficulties.       55   drawings are
not to scale. It has further been suggested to use copper as    Figure 1
shows a semiconductor device, for material forthecontact elevations.
Besidesthe fact  example of silicon. In the element 1, a circuit, for that
with the use of copper contact elevations    example an integrated circuit,
is formed by means having a comparatively large diameter are again   of
techniques usual in the manufacture of semi- obtained, copperfurther has
the disadvantagethat   60   conductor devices. Contact areas are present on
it oxidizes. Moreover, the hardness of copper     the semiconductor element
1. Contact elevations contact elevations is comparatively large so that  2,
also designated as "bumps", are provided at the contact elevations should
be provided on a    these contact areas. These contact elevations are
substrate very carefully in order to prevent      formed from spherical
parts which are fused from damage of the substrate.                    65
a metal wire and which are then secured on the 2 



3               EP  0165 626 B1                    4 semiconductor on the
semiconductor element 1    ference of the substrate and in one or more by
means of a thermocompression treatment or an    patterns located further
inwards. ultrasonic treatment. The published Dutch Patent Application
8101371 describes an example of such   Patentanspruche a method of
providing contact elevations. The    5 contact elevations 2 serve as
electrical connection  1. Verfahren zum  Herstellen einer elektroni-
pointsforthe circuit in the semiconductorelement   schen Mikroschaltung mit
h6ckerfdrmigen Kon- 1.
takten, wobei die h6ckerf6rmigen Kontakte auf According to the invention,
the material of which  mechanische Weise an den Kontaktstellen der the
contact elevations consists is palladium. This   70   Mikroschaltung
dadurch gebildet werden, dass material has the advantages which are
extensively  aus einem Metalldraht gesmolzene kugelf6rmige described above.
Preferably, the contact eleva-    Teile durch eine
Thermokompressionsbehand- tions consist of technically pure palladium,
prefer-  lung oder durch eine Ultraschallbehandlung an ably having a purity
of 99.99%. One of the         den Kontaktstellen befestigt werden, dadurch
advantages of the use of palladium is, as stated    w5   gekennzeichnet,
dass das Material, aus dem die above, that the diameter of the contact
elevations  hdckerf6rmigen Kontakte bestehen, Palladium ist. can be small,
i.e. about 30 [err], as a result of which a  2. Verfahren nach Anspruch 1,
dadurch gekenn- large number of contact elevations per unit length
zeichnet, dass die h6ckerfdrmigen Kontakte aus can be obtained.
wenigstens technisch reinem Palladium, vorzugs- Figure 2 shows the use of
an even larger number   20   weise palladium mit einer Reinheit von 99,99%
of contact elevations on a semiconductor element   bestehen. 3. Contact
elevations 4 of palladium are mechan-     3. Verfahren nach Anspruch 1 oder
2, dadurch ically provided in an outer pattern on this semicon-
gekennzeichnet, dass die hockerformigen Kon- ductor element, while contact
elevations 5 of      takte einen Durchmesser in der Grossenordnung
palladium are present in a pattern located further   25   von 30 pm haben.
inwards. Moreover,afewconnectionconductors 6         4. Verfahren nach
einem  der vorstehenden are shown diagrammatically. These connection
Anspruche, dadurch gekennzeichnet, dass die conductors may be provided, for
example, on a foil  hockerformigen Kontakte in einem Muster in der of
insulating material. They may alternatively be  Nihe des Umfangs des
Substrats sowie in einem formed on a carrier substrate. The small diameter
30   oder mehreren Mustern weiter einwarts liegend, of the palladium
contact elevations 4 and 5 permits  gebildet sind. a large number of
electrical connections with the semiconductor element 3 to be obtained,
whilst     Revendications nevertheless the connection conductors can be
connected in a comparatively simple manner to   35   1. Proc6d6 de
fabrication d'un micro-circuit the contact elevations 4, 5.
electronique muni de protuberances de contact, selon lequel les
protuberances de contact sont Claims
form6es par voie m6canique aux plages de contact du microcircuit par
fixation de parties spheriques 1. A method of manufacturing an electronic
.40   obtenues par fusion d'un fil metallique aux plages microcircuit
provided with contact elevations, in  de contact par un traitement de
thermocompres- which method the contact elevations are mechan-    sion ou
un traitement ultrasonore, caract6rise en ically formed at contact areas of
the microcircuit by  ce que le mat6riau dont sont r6alisees les protube-
securing spherical parts melted from a metal wire  rances de contact est du
palladium. to the contact areas by means of a thermocom-   45   2. Procede
selon la revendication 1, caracterise pression treatment or an ultrasonic
treatment,     en ce que les protub6rances de contact sont characterized in
that the material of which the    constituees par du palladium au moins
technique- contact elevations consists is palladium.          ment pur, de
pr6f6rence du palladium presentant 2. A method as claimed in Claim 1,
characterized  une purete de 99,99%. in that the contact elevations consist
of at least   50  3. Proc6d6 selon la revendication 1 ou 2, caracte-
technically pure palladium, preferably palladium   ris6 en ce que les
protuberances de contact having a purity of 99.99%.
presentent un diametre de l'ordre de 30 jim. 3. A method as claimed in
Claim. 1 or 2,           4. Procede selon l'une des revendications prece-
characterized in that the contact elevations have a  dentes, caract6rise en
ce que les protub6rances'de diameter of the order of 30 ,m.              55
contact sont form6es dans une configuration prbs 4. A method as claimed in
any one of the         de la circonf6rence du substrat et dans une ou
preceding Claims, characterized in thatthe contact  plusieurs
configurations situee(s) plus vers l'int6- elevations areformed in a
pattern nearthe circum-  rieur. 60 65 3   



3               EP 0165 626 B1                     4 semiconductor on the
semiconductor element 1      -ference of the substrate and in one or more
by means of athermocompression treatment oran      patterns located further
inwards. ultrasonic treatment. The published Dutch Patent Application
8101371 describes an example of such   Patentansproche a method of
providing contact elevations. The    5 contact elevations 2 serve as
electrical connection  1. Verfahren zum Herstellen einer elektroni- points
for the circuit in the semiconductor element  schen Mikroschaltung mit
hockerf6rmigen Kon- 1.                                              .
takten, wobei die hockerformigen Kontakte auf
Accordingtotheinvention,thematerialofwhich        mechanische Weise an den
Kontaktstellen der the contact elevations consists is palladium. This   10
Mikroschaltung dadurch gebildet werden, dass material has the advantages
which are extensively  aus einem Metalldraht gesmolzene kugelformige
described above. Preferably, the contact eleva-    Teile durch eine
Thermokompressionsbehand- tions consist of technically pure palladium,
prefer-  lung oder durch eine Ultraschallbehandlung an ably having a purity
of 99.99%. One of the         den Kontaktstellen befestigt werden, dadurch
advantages of the use of palladium is, as stated   is   gekennzeichnet,
dass das Material, aus dem die above, that the diameter of the contact
elevations  h6ckerformigen Kontakte bestehen, Palladium ist. can be small,
i.e. about 30 [err] as a resultof which a  2. Verfahren nach Anspruch 1,
dadurch gekenn- large number of contact elevations per unit length
zeichnet, dass die hockerformigen Kontakte aus can be obtained.
wenigstens technisch reinem Palladium, vorzugs- Figure2shows the use of an
even larger number   20   weise palladium mit einer Reinheit von 99,99% of
contact elevations on a semiconductor element   bestehen. 3. Contact
elevations 4 of palladium are mechan-     3. Verfahren nach Anspruch 1 oder
2, dadurch ically provided in an outer pattern on this semicon-
gekennzeichnet, dass die hockerf6rmigen Kon- ductor element, while contact
elevations 5 of      takte einen Durchmesser in der Grossenordnung
palladium are present in a pattern located further   25   von 30 Pm haben.
inwards. Moreover,afewconnectionconductors6          4. Verfahren nach
einem der vorstehenden are shown diagrammatically. These connection
Anspriche, dadurch gekennzeichnet, dass die
conductorsmaybeprovided,forexample,onafoil         hockerformigen Kontakte
in einem Muster in der of insulating material. They may alternatively be
Nahe des Umfangs des Substrats sowie in einem formed on a carrier
substrate. The small diameter   30   oder mehreren Mustern weiter einwarts
liegend, of the palladium contact elevations 4 and 5 permits  gebildet
sind. a large number of electrical connections with the semiconductor
element 3 to be obtained, whilst     Revendications nevertheless the
connection conductors can be connected in a comparatively simple manner to
35   1. Proced6 de fabrication d'un micro-circuit the contact elevations 4,
5.                       electronique muni de protuberances de contact,
selon lequel les protuberances de contact sont Claims
form6es par voie mecanique aux plages de contact du microcircuit par
fixation de parties spheriques 1. A method of manufacturing an electronic
40   obtenues par fusion d'un fil metallique aux plages microcircuit
provided with contact elevations, in  de contact par un traitement de
thermocompres- which method the contact elevations are mechan-    sion ou
un traitement ultrasonore, caract6rise en icallyformed at contact areas of
the microcircuit by  ce que le mat6riau dont sont r6alis6es les protub6-
securing spherical parts melted from a metal wire  rances de contact est du
palladium. to the contact areas by means of a thermocom-   45   2. Proc6de
selon la revendication 1, caracterise pression treatment or an ultrasonic
treatment,     en ce que les protuberances de contact sont characterized in
that the material of which the    constituees par du palladium au moins
technique- contact elevations consists is palladium.          ment pur, de
pr6f6rence du palladium presentant 2. A method as claimed in Claim 1,
characterized  une puret6 de 99,99%. in that the contact elevations consist
of at least   50  3. Proc6d6 selon la revendication 1 ou 2, caracte-
technically pure palladium, preferably palladium   ris6 en ce que les
protuberances de contact having a purity of 99.99%.
pr6sentent un diametre de l'ordre de 30 pm. 3. A method as claimed in Claim
1 or 2,           4. Proced6 selon l'une des revendications prec6-
characterized in that the contact elevations have a  dentes, caracteris6 en
ce que les protuberances de diameter of the order of 30 [err].
55   contact sont formees dans une configuration pres 4. A method as
claimed in any one of the         de la circonference du substrat et dans
une ou preceding Claims, characterized in that the contact  plusieurs
configurations situee(s) plus vers l'inte- elevations are formed in a
pattern near the circum-  rieur. 60 65 3    


