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on the chip support frame to short-circuit the adja- cent terminals, and
hence these known ball bond- The present invention relates to an electrical
ing processes are not applicable to forming of contact bump for
electrically connecting an elec-  contact bumps at very small intervals. On
the other nic microcircuit chip, such as a semiconductor   5   hand, the
raised contact forming process employ- IC chip, to terminal electrodes on a
chip support  ing plating techniques is complex and requires frame, a
package provided with such electrical con-  many processing steps and
advanced etching and tact bumps, and a method of forming such elec-
plating techniques. Moreover, the height of the trical contact bumps.
raised contact is limited by the plating accuracy Soldering has often been
used to connect the   10  and cost. contacts of an electronic microcircuit
chip to con-   Accordingly, to the US patent 3,373,481 there ductive
terminals on a chip support frame. How-    is provided a technique for
securing pedestals to ever, reduction of intervals between the connecting
the terminals of integrated circuit elements or de- terminals of electronic
microcircuit resulting from  vices, allowing the pedestals to make contact
with recent miniaturization and increase in the number  15  coated
substrate interconnected areas of thin films of the connecting terminals of
electronic microcir-  or printed circuit members, and permitting the ped-
cuits, such as flat package ICs, has made the use  estals to be dissolved
in the coating whereby all of conventional soldering techniques to such
pur-  the pedestals are secured to their matching inter- pose difficult.
Furthermore, there is a tendency to  connect areas to effect electrical
interconnections. attach bare IC chips directly to electrodes formed   20
The technique includes the step of thermocom- on a glass substrate for the
efficient use of a    pression bonding gold spheres to the terminal by
packaging space in electronic desk calculators,    means of a vacuum holder
which must then be electronic watches or liquid crystal displays, which
removed to leave the deformed sphere as an elon- strongly desires
effective, precise electrical con-  gated projection. The act of removing
the vacuum necting techniques for substituting soldering.  25  holder over
the shape of the projection does not U.S. Pat. No. 4,661,192 discloses a
process for  allow more complicated shapes of projection to be electrically
bonding a bare IC chip to electrodes on  formed. a chip support frame, in
which contact bumps are      Accordingly, it is an object of the present
in- formed on the bonding pads of the IC chip, and the  vention to provide
package comprising a chip sup- contact bumps are bonded to conductive
terminals  30  port frame provided with minute conductive termi- on a chip
support frame by a conductive adhesive   nals, and an electronic
microcircuit provided with to mount the IC chip directly on the chip
support  input and output terminals corresponding respec- frame.
tively to the minute conductive terminals of the A process for forming such
contact bumps on    chip support frame, in which the chip support the input
and output electrode pads of an IC chip  35  frame and the electronic
microcircuit are connected employs a known plating technique. Another pro-
electrically at a high reliability. cess for the same purpose disclosed in
U.S. Pat.      It is another object of the present invention to No.
4,661,192 is a ball bonding process, in which a  provide an optimum
electrical contact bump having metallic contact ball is fixed to an
electrode pad of  a sufficient height and a shape suitable for high- an IC
chip by a wire bonder, and then the metallic  40  density packaging for the
foregoing package. wire is cut off at the neck of the contact ball. A    It
is a further object of the present invention to further process disclosed
in  U.S. Pat. No.       provide a method of forming uniform electrical con-
4,442,967 is a ball bonding process, in which a    tact bumps through very
simple processes. metallic contact ball is fixed to an electrode pad by
According to the present invention there is a wire bonder, the capillary is
then moved laterally  45  provided an electrical contact bump formed on a
from the center of the metallic contact ball over a  surface of an
electrode pad formed on a substrate, distance 1.5 to two times the diameter
of the metal-  comprising: lic wire, and then the capillary is lowered to
cut off  a first raised portion formed on the surface of the metallic wire
by the lower end of the capillary.  the electrode pad; and These known ball
bonding processes for for-  50    a second raised portion formed on the
first ming contact bumps are unable to form the contact  raised portion and
having a cross sectional area in bumps in a height necessary for
transferring a     a plane parallel to the surface of the electrode pad
conductive adhesive to the IC chip, which is neces-  smaller than that of
the first raised portion in a sary for directly mounting an IC chip on a
chip    plane parallel to the surface of the electrode pad, support frame,
and in a satisfactorily uniform   55   characterized in that said second
raised portion shape. Furthermore, since the top of the raised    has a
shape of a loop extending at one end thereof contact is flat, the
conductive adhesive is spread  from said first raised portion and fixed at
the other around the raised contact in mounting the IC chip  end thereof to
said first raised portion or to said 2  
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capillary at the free end of the looped portion According to another aspect
of the present     whereby the second raised portion is formed by invention
there is provided a package comprising:  the looped portion such that the
looped portion is a first substrate provided with a plurality of  extended
at one end thereof from the first raised conductive terminals;
5   portion and fixed at the other end thereof to the a second substrate
provided with a plurality of  first raised portion or to the electrode pad.
electrode pads respectively at positions corre-       According to
embodiments of the various as- sponding to the conductive terminals of the
first  pects of the present invention, the two-stepped substrate;
electrical contact bumps are formed on the input a plurality of electrical
contact bumps formed   10  and output terminal pads of an electronic
microcir- respectively on the plurality of electrode pads, and  cuit chip,
and the two-stepped electrical contact each consisting of a first raised
portion formed on a  bumps are bonded respectively to conductive ter-
surface of a corresponding electrode pad, and a    minals on a chip support
frame with a conductive second raised portion formed on the first raised
adhesive. The conductive adhesive is formed in a portion and having a cross
sectional area in a plane   is  film on a top surface of the first raised
portion so parallel to the surface of the corresponding elec-  as to cover
the second raised portion; that is, the trode pad smaller than that of the
first raised por-  conductive adhesive is not spread substantially ar- tion
in a plane parallel to the surface of the cor-  ound the side surface of
the first raised portion. responding electrode pad; and
The electrical contact bumps thus formed in droplets of a conductive
adhesive respectively  20  the two-stepped construction have a sufficiently
bonding the electrical contact bumps and the cor-  large height, which
facilitates transferring the con- responding conductive terminals of the
first sub-  ductive adhesive to the electronic microcircuit chip. strate,
In connecting the electronic microcircuit chip to the . characterized in
that said second raised portion  chip support frame with the conductive
adhesive, has a shape of a loop extending at one end thereof  25  the upper
ends of the raised electrical contact from said first raised portion and
fixed at the other  bumps are brought into contact respectively with end
thereof to said first raised portion or to said  the conductive terminals
of the chip support frame electrode pad, and that each droplet of the
conduc-  and the spread of the conductive adhesive is con- tive adhesive
contacts the first raised portion at  trolled by the stepped construction
of the first substantially only a surface of the first raised por-  30
raised portions and the second raised portions. tion on which the second
raised portion is formed.    Preferably, the ratio in the area of a cross
According to a method of the present invention,  section, taken in a plane
parallel to the terminal there is provided a method of forming, on an
pad surface, of the first raised portion of the elec- electrode pad formed
on a substrate, an electrical  trical contact bump to that of the second
raised contact bump comprising a first raised portion   35  portion of the
same is in the range of 3 : 2 to 5 :1, formed on the electrode pad and a
second raised    and the ratio in height of the second raised portion
portion on the first raised portion, said method  to the first raised
portion is in the range of 1: 2 to comprising the steps of:
2: 1. Such conditions secure high mechanical fixedly attaching a ball
formed at a free end of  strength and stability of the electrical contact a
conductive wire held by a capillary to the elec-  40  bumps and provide a
step capable of stably secur- trode pad with the capillary to form the
first raised  ing the conductive adhesive of an amount neces- portion; and
sary for connecting the electronic microcircuit chip forming the second
raised portion on the first  to the chip support frame. Advantageously, ex-
raised portion by extending the conductive wire    cellent bonding effect
is expected when the width from the first raised portion and cutting the
ex-  45  of the electrical contact bump is in the range of 60 tended
conductive wire with the capillary,        to 120 um and the height of the
electrical contact characterized in that the second raised portion  bump,
namely, the sum of the height of the first forming step comprises the steps
of:               raised portion and that of the second raised por- looping
the conductive wire above the first    tion, is in the range of 30 to 90
um. raised portion to form a looped portion of the   so   It is more
preferable to use a flexible conduc- conductive wire with the capillary,
the looped por-  tive adhesive. The use of a flexible conductive tion
having a fixed end connected to the first raised  adhesive, in combination
with the shape of the portion and a free end connected to a portion of
electrical contact bump capable of securing a nec- the conductive wire
extending from the capillary;  essary amount of the conductive adhesive,
enables fixedly attaching the free end of the looped  55  the electrical
contact bumps to be bonded to the portion of the conductive wire to the
first raised  conductive terminals on the chip support frame to portion or
to the electrode pad with the capillary;  be bonded highly securely against
mechanical and cutting the conductive wire extending from the  stress.
Thus, the present invention provides a 
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minute, highly reliable connection       An electrical contact bump in a
first embodi- construction and a high practical value.           ment
according to the present invention will be The electrical contact bumps
employed in the    described with reference to Fig. 1. package in
accordance with the present invention      Referring to Fig. 1, an
electrical contact bump can be formed by a ball bonding apparatus. A    5
has a first raised portion 7 and a second raised conductive ball is fixed
to a terminal pad on a    portion 8. The first raised portion 7 is formed,
for substrate provided with an electrode pattern with a  example, on an
electrode pad 2 on a substrate 1 of capillary to form the first raised
portion and then  a semiconductor IC chip. The size of an area of the the
conductive wire extending from the first raised  first raised portion 7 in
contact with the electrode portion is bent in a loop to form the second
raised   10  pad 2 is the same as or smaller than that of the portion
having the shape of a loop. Thus, the two-  electrode pad 2. The width W of
the first raised stepped electrical contact bumps meeting the fore-
portion 7 is in the range of 60 to 120 um. The first going conditions can
easily and stably be formed.  raised portion 7 is substantially a trapezoid
or rec- Since the second raised portion projects continu-  tangle in its
elevation in a plane perpendicular to ously from the first raised portion
in the shape of a   15  the electrode pad 2, and may be of any suitable
loop, the second raised portion has a stable       shape, such as a circle
or a square, in its top plan strength and is formed in a shape so that the
ratio  view. in sectional area of the second raised portion to the  The
second raised portion 8 of the electrical lirst raised portion is
appropriate to form a film of  contact bump is formed on the first raised
portion the conductive adhesive.                      20  7. The sectional
area a of the second raised portion The aforesaid method of forming the
electrical  8 in a plane parallel to the upper surface of the contact bumps
forms the first raised portion and   electrode pad 2 is smaller than the
sectional area A the second raised portion integrally through the   of the
first raised portion 7 in a plane parallel to the continuous operation of
the ball bonding apparatus.  upper surface of the electrode pad 2. The
ratio Ala Thus, the method is capable of forming electrical  25  is in the
range of 3/2 to 5/1. The shape and contact bumps having a sufficiently
large height   position of the second raised portion 8 on the first and
uniform  shape through a simple process,       raised portion 7 are
optional provided that the which, practically, is very advantageous.
second raised portion 8 is in contact with and Figure 1 is a side elevation
of an electrical   projecting upward from the first raised portion 7.
contact bump in a first embodiment according to  30   The ratio of the
height H of the first raised portion 7 the present invention;
to the height h of the second raised portion 8, i.e., Figure 2 is a
sectional view of an electrical   H/h, is in the range of 1/2 to 2/1. The
first raised contact bump in a second embodiment accord-     portion 7 and
the second raised portion 8 may be ing to the present invention;
formed of gold, copper, aluminum, or an alloy Figure 3 is a sectional view
of a package in a   35  containing one of those metals as a main compo-
preferred embodiment according to the present   nent. invention;
An electrical contact bump in a second em- Figure 4 is a sectional view of
assistance in     bodiment according to the present invention will be
explaining a manner of transferring a conductive  described hereinafter
with reference to Fig. 2. adhesive to a substrate of a package in a pre-
40  Referring to Fig. 2, an electrical contact bump ferred embodiment
according to the present in-   has a first raised portion 7 and a second
raised vention;                                         portion 8. The
first raised portion 7 is formed, for Figures 5(a), 5(b), 5(c), 5(d), 5(e),
5(f) and 5(g)  example, on an electrode pad on the substrate 1 of are
sectional views showing different stages of a  a semiconductor IC chip. The
size of an area of the method of forming an electrical contact bump in  45
first raised portion 7 in contact with the electrode a preferred
embodiment according to the        pad 2 is the same as or smaller than the
size of the present invention;                              electrode pad
2. The width W of the first raised Figures 6, 7(a) and 7(b) are sectional
views of  portion 7 is in the range of 60 to 120 um. The first electrical
contact bumps in preferred embodi-   raised portion 7 is substantially a
trapezoid or rec- ments according to the present invention formed   50
tangle in its side elevation in a plane perpendicular by other methods of
forming an electrical con-  to the electrode pad 2, and may be of any shape
in tact bump embodying the present invention; and  its top plan view.
Figure 8 is a perspective view of a plurality of    The second raised
portion 8 of the electrical electrical contact bumps formed on the sub-
contact bump is a loop of a conductive wire projec- strate of a
semiconductor chip by a method of  55  ting from the upper end of the first
raised portion 7. forming an electrical contact bump in a pre-    The
sectional area a of the second raised portion 8 



ferred embodiment according to the present in-   in a plane parallel to the
upper surface of the vention.
electrode pad 2 is smaller than the sectional area A 4    7
EP 0 320 244 B1                    8 of the first raised portion 7 in a
plane parallel to the  Although it was specified in the foregoing descrip-
upper surface of the electrode pad 2, and the ratio  tion of the process of
coating the second raised A/a is in the range of 3/2 to 5/1. The shape and
portions 8 with the conductive adhesive 12 that the position of the second
raised portion 8 on the first  thickness of the film of the conductive
adhesive 12 raised portion 7 are optional provided that the   5   is in the
range of 10 to 40 um, the thickness of the second raised portion 8 is in
contact with and    film of the conductive adhesive 12 is dependent on
projecting upward from the upper end of the first  the height of the
electrical contact bumps formed raised portion 7. The ratio of the height H
of the  on the electrode pads 2 of the substrate 1 of the first raised
portion 7 and the height h of the second  semiconductor IC chip, and the
foregoing specifica- raised portion 8, i.e., H/h, is in the range of 1/2 to
10  ton is only an example and not restrictive. 2/1. The first raised
portion 7 and the second        The substrate 1 is placed on the chip
support raised portion 8 may be formed of gold, copper,    frame 10 with
the droplets of the conductive adhe- aluminum, or an alloy containing one
of those met-  sive 12 in coincidence and in contact respectively als as a
main component.                           with the corresponding conductive
terminals 11 on Thus formed by bending a conductive wire in a   15  the
chip support frame 10. loop, the second raised portion 8 of the electrical
In the package employing such two-stepped contact bump has a stable
mechanical strength.     electrical contact bumps, the thickness of the
film A package in a preferred embodiment accord-     of the conductive
adhesive 12 and the spread of ing to the present invention employing the
elec-   the same are controlled by the electrical contact trical contact
bump of Fig. 2 will be described   20  bumps, and hence the electrical
contact bumps hereinafter with reference to Figs. 3 and 4.       can be
provided in a high density. The use of the Referring to Fig. 3, a chip
support frame 10   flexible conductive adhesive 12 makes the package having
conductive terminals 11, and a substrate 1  highly resistant to stress and
enhances the reliabil- forming, for example, a semiconductor IC chip hav-
ity of the package. ing electrode pads 2 are disposed with the elec-  25  A
method of forming the electrical contact trode pads 2 opposite to the
corresponding con-    bumps of Fig. 2 will be described hereinafter with
ductive terminals 11, respectively.               reference to Figs. 5(a)
to 5(g), 6, 7(a) and 7(b). This The second raised portions 8 are enclosed
method employs a ball bonding apparatus, which is respectively in droplets
of a flexible conductive  used generally in this technical field, to form
the adhesive 12. In forming the droplets of the conduc-  30  electrical
contact bump. tive adhesive 12, the conductive adhesive is ap-      In this
example, the ball bonding apparatus is plied over the surface of a flat
plate 14 in a film  Model 1419 of Kulicke and Soffa, however, the ball
having a uniform thickness in the range of 10 to 40  bonding apparatus is
not limited thereto; any suit- um as shown in Fig. 4. Then, the
semiconductor IC  able ball bonding apparatus may be employed. In chip is
placed on the plate 14 with the surface of  35  this example, the electrode
pad 2 formed on the the substrate 1 thereof having the electrical contact
surface of the substrate 1 of the semiconductor IC bumps facing the film of
the conductive adhesive   chip is an aluminium pad of 1 um in thickness and
12 so that the second raised portions 8 and the    100 um in width.The
semiconductor IC chip is a end surfaces of the first raised portions 7
where the  standard MOS IC chip, and the dimensions of the second raised
portions 7 are joined to the first  40  substrate 1 is 6mm x 6mm x 0.5mm
(236 mills x raised portions 7 are buried in the film of the    236 mils x
20 mils). conductive adhesive 12. Then the substrate 1 of       Referring
first to Fig. 5(a), the substrate 1 is the semiconductor IC chip is raised
in a direction  positioned on a heat block 13 heated at [err] and
perpendicular to the surface of the plate 14 coated  is held fixedly in
place by vacuum to preheat the with the conductive adhesive 12. Thus, the
conduc-  45  substrate 1. In this example, the temperature of the tive
adhesive 12 can be applied simultaneously     heat block is [err] for
bonding using heat in only to each of the second raised portions 8 of the
combination with ultrasonic wave, however, such electrical contact bumps
formed on the substrate 1  temperature is not limitative and any
temperature of the semiconductor IC chip to coat each of the   suitable for
the bonding process is possible. second raised portions 8 perfectly and
individually  so  Then, as shown in Fig. 5(b), a gold wire 5 of with the
conductive adhesive 12. Since the second  0.0254mm (1 mil) in diameter is
inserted in the raised portions 7 are coated with the conductive   bore 4
of a standard capillary 3, which is held right adhesive 12 in such manner,
the conductive adhe-   above the electrode pad 2 at a height from the sive
will not spread below the first raised portions 7  electrode pad 2 so that
it will not touch the elec- 



near to the electrode pads 2, and hence there is no  55  trode pad 2. A
ball 6 having a diameter approxi- possibility that the adjacent electrode
pads 2 are  mately two to three times the diameter of the gold
short-circuited by the conductive adhesive 12,     wire 5 is formed at the
free end of the gold wire 5 which enhances the reliability of the
connections.  by the thermal energy generated by electric dis-    9
EP 0 320 244 B1                  10 charge. Although the gold wire 5
employed in this  does not move the same path again within a plane example
is a standard gold wire of 99.99%  in     perpendicular to the surface of
the substrate 1 of purity for ball bonding, the gold wire 5 is not  the
semiconductor IC chip. limited thereto. More preferably, the wire has heat-
Then, as shown in Fig. 5(f), the gold wire 5 is [err]sistant
characteristics that coarse grained cry-   5   pressed against the
periphery of the first raised stals are formed by recrystallization in a
narrow  portion 7 with the lower end of the capillary 3 to area of the wire
in a portion contiguous with the  bond the gold wire 5 to the first raised
portion 7 by ball 6 when the wire is melted by thermal energy.  the same
thermosonic bonding process. Then, as shown in Fig. 5(c), the capillary 3
is   Then, as shown in Fig. 5(g), the gold wire 5 is lowered toward the
electrode pad 2 so as to bring  10  pulled up together with the capillary 3
to sever the the ball 6 formed at the free end of the gold wire 5  gold
wire 5 from the loop at the junction of the loop into fixed contact with
the electrode pad 2 to form  and the gold wire 5. Consequently, a second
raised a first raised portion 7. The first raised portion 7 of  portion 8
is formed on the first raised portion 7. an electrical contact bump thus
formed was 85 um    Although the free end of the loop of the gold diameter
and 30 urn height. This bonding process  15  wire 5 is bonded to the
periphery of the first raised is known as a thermosonic bonding process,
which  portion 7 in this example, the free end of the loop is employed
generally in this technical field, in  of the gold wire 5 may be bonded to
the first raised which supersonic vibration and a pressure are ap-  portion
7 at a position other than a position in the plied simultaneously to the
wire while the substrate  periphery of the first raised portion 7. For
example, is heated.                                   20  as shown in Fig.
6, the free end of the loop may be Then, as shown in Fig. 5(d), the
capillary 3 is  bonded to the electrode pad 2 on which the first raised
perpendicularly to the surface of the sub-  raised portion 7 is formed by
further lowering the strate 1 of the semiconductor IC chip by 0.127mm
capillary 3. It is also possible to form the same (5 mils) relative to the
gold wire 5 extending from  electrical contact bumps as those shown in
Figs. 5- the first portion 7 of the electrical contact bump.  25  (g) and 6
through the same ball bonding process Although the height of the tip of the
capillary 3 is  on gold bumps 9 formed as base pads by plating 0.127mm (5
mils) in this example, the process can  as shown in Figs. 7(a) and 7(b). be
carried out without trouble when the height is   The two-stepped electrical
contact bumps thus not less than 0.076mm (3 mils).                   formed
were 85 um in diameter and 80 um in Then, as shown in Fig. 5(e), the
capillary 3 is  30  height, namely, the sum H + h of the height H of moved
continuously from the raised position in   the first raised portion 7 and
the height h of the parallel to the surface of the substrate 1 over 0.025
second raised portion 8. The height varied between to 0.05mm (1 to 2 mils),
which is referred to as a  the electrical contact bumps in the range of 1
to 5 reverse motion.                                   um. When necessary,
the variation in height can After the reverse motion, the capillary 3 is
35  further be reduced and the flatness of a plane raised vertically again
by 2.5mm (100 mils). The  including the tops of the electrical contact
bumps distance of this vertical movement of the capillary 3  can further be
improved, for example, by pressing is dependent on the shape of a second
raised       a flat and smooth surface of a plate against the portion 8 and
there is no practical problem when  electrical contact bumps in parallel to
the surface the distance is in the range of 0.25 to 5 mm (10 to  40  of the
substrate 1 of the semiconductor IC chip to 200 mils). Then, the capillary
3 is lowered diag-  reduce the range of variation in height to 0 to 1
onally and oppositely to the direction of the reverse  um. Furthermore, the
two-stepped electrical con- motion within a circular area of 0.1 to 0.15mm
(4 to  tact bumps can be formed in a desired diameter 6 mils) in radius
above the first raised portion 7 to  and a desired height by properly
regulating the press the gold wire 5 with the lower end of the   45
diameter of the ball 6 formed at the free end of the capillary 3 to the
first raised portion 7 at a position  gold wire 5 and using a gold wire
having an appro- near the circumference of the same in a step      priate
diameter according to the shape and pur- shown in Fig. 5(f). Accordingly,
it is desirable that  pose of the two-stepped electrical contact bumps. the
radius of the circle is slightly smaller than the  A metallic wire suitable
for ball bonding, such as a sum of the radius of the first raised portion
of the   50  copper wire or an aluminum wire, may be used electrical
contact bump and the radius of the ex-  instead of the gold wire. tremity
of the capillary 3 in order to form the      Fig. 8 is a perspective view
showing a plurality second raised portion 8 securely. There is not any  of
electrical contact bumps each consisting of a 



particular restriction on the path and distance of the  first raised
portion 7 and a second raised portion 8, sliding movement of the capillary
3 relative to the   55  formed on the substrate 1 of a semiconductor IC
gold wire 5 passed through the bore 4 thereof,    chip by an electrical
contact bump forming method except that the capillary moves so as to form a
in a preferred embodiment according to the loop of the gold wire 5 and that
the capillary 3  present invention. A semiconductor circuit pattern    11
EP 0 320 244 B1                    12 15 and a plurality of electrode pads
2 are formed      raised portion (7) formed on a surface of a on the
substrate 1 of a semiconductor IC chip, and      corresponding electrode
pad (2), and a second the plurality of electrical contact bumps are formed
raised portion (8) formed on the first raised respectively on the electrode
pads 2.                    portion (7) and having a cross sectional area in
5       a plane parallel to the surface of the cor- Claims
responding electrode pad (2) smaller than that of the first raised portion
(7) in a plane parallel 1. An electrical contact bump (7,8) formed on a
to the surface of the corresponding electrode surface of an electrode pad
(2) formed on a         pad; and substrate (1), comprising:
10           droplets of a conductive adhesive (12) re- a first raised
portion (7) formed on the        spectively  bonding  the  electrical
contact surface of the electrode pad; and                   bumps and the
corresponding conductive ter- a second raised portion (8) formed on the
minals of the first substrate, first raised portion and having a cross
sectional       characterized in that said second raised area in a plane
parallel to the surface of the   15  portion (8) has a shape of a loop
extending at electrode pad (2) smaller than that of the first    one end
thereof upwards from said first raised raised portion in a plane parallel
to the surface   portion (7) and fixed at the other end thereof to of the
electrode pad,                               said first raised portion or
to said electrode characterized in that said second raised         pad, and
that each droplet of the conductive portion (8) has a shape of a loop
extending at  20  adhesive (12) contacts the first raised portion one end
thereof upwards from said first raised      at substantially only a surface
of the first raised portion (7) and fixed at the other end thereof to
portion on which the second raised portion is said first raised portion (7)
or to said electrode  formed. pad (2). 25  7. A package according to claim
6, wherein a 2. An electrical contact bump according to claim       ratio
of the sectional area of the first raised 1, wherein a ratio of the
sectional area of the     portion (7) to that of the second raised portion
first raised portion (7) to that of the second      (8) is in a range of
3:2 to 5:1, and a ratio of a raised portion (8) is in a range of 3:2 and
5:1     height of the first raised portion to that of the and a ratio of a
height of the first raised portion   30  second raised portion is in a
range of 1:2 to to that of the second raised portion is in a        2:1.
range of 1:2 and 2:1. 8. A package according to claim 6 or 7, wherein 3. An
electrical contact bump according to claim       the first raised (7)
portion has a width in a 1 or 2, wherein the first raised portion (7) has a
35  range of 60 to 120 um. width in a range of 60 to 120 um. 9. A package
according to any one of claims 6 to 4. An electrical contact bump according
to any           8, wherein a total height of the first and second one of
claims 1 to 3. wherein a total height of     raised portion is in a range
of 30 to 90 um. the first and second raised portion is in a   40 range of
30 to 90 um.                           10. A package according to any one
of claims 6 to 9, wherein each of the first and second raised 5. An
electrical contact bump according to any          portion mainly comprises
gold, copper, alumin- one of claims 1 to 4, wherein each of the first
ium or an alloy containing gold, copper or and second raised portions
mainly comprise   45     aluminium. gold, copper, aluminium or an alloy
containing gold, copper or aluminium.                       11. A method of
forming, on an electrode pad (2) formed on a substrate (1), an electrical
contact 6. A package comprising:                                bump
comprising a first raised portion (7) a first substrate (10) provided with
a plural-  50  formed on the electrode pad (2) and a second ity of
conductive terminals (11);                   raised portion (8) on the
first raised portion, a second substrate (1) provided with a           said
method comprising the steps of: 



plurality of electrode pads (2) respectively at        fixedly attaching a
ball (6) formed at a free positions corresponding to the conductive ter-
end of a conductive wire (5) held by a capillary minals (11) of the first
substrate (10);   55       (3) to the electrode pad (2) with the capillary
to a plurality of electrical contact bumps         form the first raised
portion; and formed respectively on the plurality of elec-          forming
the second raised portion on the trode pads, and each consisting of a first
first raised portion by extending the conductive 7    11                 EP
0 320 244 B1                    12 15 and a plurality of electrode pads 2
are formed       raised portion (7) formed on a surface of a on the
substrate 1 of a semiconductor IC chip, and      corresponding electrode
pad (2), and a second the plurality of electrical contact bumps are formed
raised portion (8) formed on the first raised respectively on the electrode
pads 2.                   portion (7) and having a cross sectional area in
5       a plane parallel to the surface of the cor- Claims
responding electrode pad (2) smaller than that of the first raised portion
(7) in a plane parallel 1. An electrical contact bump (7,8) formed on a
to the surface of the corresponding electrode surface of an electrode pad
(2) formed on a         pad; and substrate (1), comprising:
10          droplets of a conductive adhesive (12) re- a first raised
portion (7) formed on the        spectively  bonding  the  electrical
contact surface of the electrode pad; and                   bumps and the
corresponding conductive ter- a second raised portion (8) formed on the
minals of the first substrate, first raised portion and having a cross
sectional       characterized in that said second raised area in a plane
parallel to the surface of the   15  portion (8) has a shape of a loop
extending at electrode pad (2) smaller than that of the first    one end
thereof upwards from said first raised raised portion in a plane parallel
to the surface   portion (7) and fixed at the other end thereof to of the
electrode pad,                               said first raised portion or
to said electrode characterized in that said second raised         pad, and
that each droplet of the conductive portion (8) has a shape of a loop
extending at  20  adhesive (12) contacts the first raised portion one end
thereof upwards from said first raised      at substantially only a surface
of the first raised portion (7) and fixed at the other end thereof to
portion on which the second raised portion is said first raised portion (7)
or to said electrode  formed. pad (2). 25   7. A package according to claim
6, wherein a 2. An electrical contact bump according to claim        ratio
of the sectional area of the first raised 1, wherein a ratio of the
sectional area of the     portion (7) to that of the second raised portion
first raised portion (7) to that of the second      (8) is in a range of
3:2 to 5:1, and a ratio of a raised portion (8) is in a range of 3:2 and
5:1     height of the first raised portion to that of the and a ratio of a
height of the first raised portion   30  second raised portion is in a
range of 1:2 to to that of the second raised portion is in a        2:1.
range of 1:2 and 2:1. 8. A package according to claim 6 or 7, wherein 3. An
electrical contact bump according to claim       the first raised (7)
portion has a width in a 1 or 2, wherein the first raised portion (7) has a
35  range of 60 to 120 um. width in a range of 60 to 120 um. 9. A package
according to any one of claims 6 to 4. An electrical contact bump according
to any          8, wherein a total height of the first and second one of
claims 1 to 3, wherein a total height of     raised portion is in a range
of 30 to 90 um. the first and second raised portion is in a   40 range of
30 to 90 um.                           10. A package according to any one
of claims 6 to 9, wherein each of the first and second raised 5. An
electrical contact bump according to any          portion mainly comprises
gold, copper, alumin- one of claims 1 to 4, wherein each of the first
ium or an alloy containing gold, copper or and second raised portions
mainly comprise   45     aluminium. gold, copper, aluminium or an alloy
containing gold, copper or aluminium.                       11. A method of
forming, on an electrode pad (2) formed on a substrate (1), an electrical
contact 6. A package comprising:                                bump
comprising a first raised portion (7) a first substrate (10) provided with
a plural-  50  formed on the electrode pad (2) and a second 



ity of conductive terminals (11);                   raised portion (8) on
the first raised portion, a second substrate (1) provided with a
said method comprising the steps of: plurality of electrode pads (2)
respectively at        fixedly attaching a ball (6) formed at a free
positions corresponding to the conductive ter-      end of a conductive
wire (5) held by a capillary minals (11) of the first substrate (10);    55
(3) to the electrode pad (2) with the capillary to a plurality of
electrical contact bumps         form the first raised portion; and formed
respectively on the plurality of elec-          forming the second raised
portion on the trode pads, and each consisting of a first          first
raised portion by extending the conductive 7    13                 EP 0 320
244 B1                    14 wire from the first raised portion and cutting
2. Elektrische Kontaktstelle nach Anspruch 1, bei the extended conductive
wire with the capil-        welcher ein Verhaltnis der Schnittflfche des
lary,                                               ersten angehobenen
Abschnitts (7) und des characterized in that the second raised
zweiten angehobenen Abschnitts (8) in einem _. portion (8) forming step
comprises the steps   5     Bereich von 3 : 2 und 5: 1 liegt, und ein of:
Verhaltnis einer HMhe des ersten angehobenen looping the conductive wire
(5) above the       Abschnitts zu dem des zweiten angehobenen first raised
portion (7) to form a looped portion   Abschnitts in einem Bereich von 1: 2
und 2 : 1 of the conductive wire with the capillary (3), the  liegt. looped
portion having a fixed end connected to  10 the first raised portion and a
free end con-    3. Elektrische Kontaktstelle nach Anspruch 1 oder nected
to a portion of the conductive wire          2, bei welcher der erste
angehobene Abschnitt extending from the capillary;
(7) eine Breite in einem Bereich von 60 bis fixedly attaching the free end
of the looped     120 um aufweist. portion of the conductive wire (5) to
the first  J5 raised portion (7) or to the electrode pad (2)  4.
Elektrische Kontaktstelle nach einem der An- with the capillary (3); and
sprUche 1 bis 3, bei welcher eine Gesamth6he cutting the conductive wire
(5) extending from      des ersten und zweiten angehobenen Ab- the
capillary (3) at the free end of the looped     schnitts in einem Bereich
von 30 bis 90 am portion (8) whereby the second raised portion   20  liegt.
is formed by the looped portion such that the looped portion is extended at
one end thereof   5. Elektrische Kontaktstelle nach einem der An- from the
first raised portion (7) and fixed at the  sprUche 1 bis 4, bei welcher
sowohl der erste other end thereof to the first raised portion (7)   als
auch der zweite angehobene Abschnitt or to the electrode pad (2).
25       haupts chlich Gold, Kupfer, Aluminium oder .p  . I.ch.... ...er
Al.. .. eine Legierung enthflt, die Gold, Kupfer odor 12. A method
according to claim 11, wherein the         Aluminium enthalt. conductive
wire mainly comprises gold, cop- per, aluminium or an alloy containing
gold,     6. Gehause mit: copper or aluminium.                       30
einem ersten Substrat (10), welches mit meh- reren leitffhigen
Kontaktstellen (11) versehen Patentansprtche
ist; einem zweiten Substrat (1), welches mit meh- 1. Elektrische
Kontaktstelle (7, 8), die auf einer      reren Elektrodenanschlulflichen
(2) versehen Oberflache einer Elektrodenanschlugfliche (2)  35   ist,
jeweils an Positionen entsprechend den vorgesehen ist, die auf einem
Substrat (1) aus-     leitfihigen AnschluBpunkten (11) des ersten gebildet
ist, mit:                                  Substrats (10); _,i   einem
ersten angehobenen Abschnitt (7), der          mehreren elektrischen
Kontaktstellen, die je- auf der Oberfliche der Elektrodenanschlu~fli-
weils auf den mehreren ElektrodenanschluBflI- che ausgebildet ist; und
40       chen vorgesehen sind, und jeweils aus einem einem zweiten
angehobenen Abschnitt (8), der        ersten angehobenen Abschnitt (7)
bestehen, auf dem ersten angehobenen Abschnitt ausge-         der auf einer
Oberfiliche einer zugeh5rigen bildet ist, und eine Querschnittsflache in
einer    ElektrodenanschluBflIche (2) ausgebildet ist, Ebene parallel zur
Oberfliche der Elektroden-       und aus einem zweiten angehobenen
Abschnitt anschlu~flache (2) aufwelst, die kleiner ist als  46  (8). der
auf dem ersten angehobenen Abschnitt die des ersten angehobenen Abschnitts
in ei-        (7) ausgebildet ist und eine Querschnittsfliche ner Ebene
parallel zu der Oberfl~che der Elek-      in elner Ebene parallel zur
Oberflache der.zu- 



trodenanschlufflache,                               gehdrigen
ElektrodenanschluBflache (2) auf- dadurch gakennzeichnet, daB der zweite
ange-        weist, die kleiner ist als die des ersten angeho- hobene
Abschnitt (8) die Form einer Schleife  5o    benen Abschnitts (7) in einer
Ebene parallel aulweist, die sich an ihrem einen Ende von          zur
Oberfllche der zugehorigen Elektrodenan- dem  ersten angehobenen Abschnitt
(7) aus           schluBflAche; und nach oben erstreckt, und an ihrem
anderen           Trdpfchen aus einem leitfdhigen Kleber (12). Ende an dem
ersten angehobenen Abschnitt            welche jeweils die elektrischen
Kontaktstellen (7) oder an der ElektrodenanschluBfliche (2)  55    und die
zugehorigen leitffhigen AnschluBpunk- befestigt ist.
te des ersten Substrats bondieren, dadurch gekennzeichnet, daB der zweite
ange- hobene Abschnitt (8) die Form elner Schleife -
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an ihrem einen Ende von         und Abschneiden des verilngerten
leiffahigen dem ersten angehobenen Abschnift (7) nach          Drahtes
durch die Kapillare, oben erstreckt, und an ihrem anderen Ende
dadurch gekennzeichnet, daB der Schritt zur mit dem ersten angehobenen
Abschnitt oder          Ausbildung des zweiten angehobenen Ab- mit der
ElektrodenanschluBfilche verbunden   5     schnitts (8) folgende Schritte
umfaBt: ist, und daB jedes Tropfchen des leiffahigen       Bilden einer
Schlelfe des leitffhigen Drahtes Klebers (12) den ersten angehobenen Ab-
(5) oberhalb des ersten angehobenen Ab- schnitt im wesentlichen nur an
einer OberfIa-      schnitts (7) zur Ausbildung eines Schleifenab- che des
ersten angehobenen Abschnitts be-          schnitts des leitFahigen Drahtes
mit der Kapilla- rthrt, auf welchem der zweite angehobene Ab-  1o   re (3),
wobel der schleifenformige Abschnitt schnitt ausgebildet ist.
ein festes Ende aufweist, welches mit dem ersten angehobenen Abschnitt
verbunden ist, 7. Gehause nach Anspruch 6, bei welchem ein           und
ein freies Ende, das mit einem Abschnitt Verhaltnis der Schnittflache des
ersten ange-      des leitffihigen Drahtes verbunden ist, der sich hobenen
Abschnitts (7) zu der des zweiten   15     von der Kapillare aus erstreckt;
angehobenen Abschnitts (8) in einem Bereich        festes Befestigen des
freien Endes des schlel- von 3: 2 bis 5: 1 liegt, und ein Verhaltnis
fenformigen Abschnitts des leitfahigen Drahtes einer Hohe des ersten
angehobenen Ab-              (5) an dem ersten angehobenen Abschnitt (7)
schnitts zu der des zweiten angehobenen Ab-        oder an  der
Elektrodenanschlugflache (2) schnitts in einem Bereich von 1: 2 bis 2: 1
20   durch die Kapillare (3); und liegt.
Abschneiden des leiffahigen Drahtes (5), der sich von der Kapillare (3) aus
erstreckt, an S. Gehkuse nach Anspruch 6 oder 7, bei wel-           dem
frelen Ende des schleifenformigen Ab- chem der erste angehobene Abschnitt
(7) eine       schnitts (8), wodurch der zweite angehobene Breite in elnem
Bereich von 60 bis 120 arm  25     Ab c~hnitt durch den schleifenforrmigen
Ab- autweist.                                          schnitt gebildet
wird, so daB sich der schleifen- f6rmige AbschnitK an seinem einen Ende von
9. Gehause nach einem der AnsprUche 6 bis 8,          dem  ersten
angehobenen Abschnitt (7) aus bel welchem eine Gesamth8he des ersten und
erstreckt, und an seinem  anderen Ende an zweiten angehobenen Abschnitts in
einem Be-  30    dem ersten angehobenen Abschnitt (7) oder an reich von 30
bis 90 um liegt.                      der ElektrodenanschluBfl~che (2)
befestigt ist. 10. Geh~use nach einem der AnsprOche 6 bis 9,      12.
Verfahren nach Anspruch 11, bei welchem der bei welchem sowohl der erste
als auch der          leitfahige Draht haupts~chlich Gold, Kupfer, zweite
angehobene Abschnitt hauptsachlich   35     Aluminium oder eine Legierung
aufweist, die Gold, Kupfer, Aluminium oder eine Legierung        Gold,
Kupfer oder Aluminium enthalt. aufweist, die Gold, Kupfer oder Aluminium
ent- halt.                                          RevendicatIons 11.
Verfahren zur Herstellung, auf einer auf einem   40  1. Bosse de contact
6lectrique (7, 8) formee sur Substrat (1) ausgebildeten ElektrodenanschluB-
une surface d'une plage de connexion d'elec- flache (2), einer elektrischen
Kontaktstelle, die  trode (2) formee sur un substrat (1), compre- einen
ersten angehobenen Abschnitt (7) auf-        nant: weist, der auf der
ElektrodenanschluBflache (2)       une premibre partie surelevee (7) form~e
vorgesehen ist, sowie elnen zweiten angehobe-  45  sur une surface de la
plage de connexion nen Abschnitt (8) auf dem ersten angehobenen
d'4lectrode ; et, AbschniKt, wobei das Verfahren  folgende              une
seconde partie surelevee (8) form~e 



Schritte umfaBt:                                   sur la premiere partie
surelevde et ayant une. festes Befestigen einer Kugel (6), die an einem
superficie de section transversale dans un plan freien Ende eines
leitfihigen Drahtes (5) aus-  50  parallble a la surface de la plage de
connexion gebildet ist, der durch eine Kapillare (3) gehal-  d'electrode
(2) plus petite que celle de la pre- ten wird, an der
ElektrodenanschluBfl~che (2)      mibre partie surelevee dans un plan
parallble A mit der Kapillare, zur Ausbildung des ersten      la surface de
la plage de connexion d'electro- angehobenen Abschnitts; und
do; Ausbilden des zweiten  angehobenen  Ab-  55           caract~risde en
ce que ladite seconde par- schnitts auf dem  ersten angehobenen Ab-
tie surflev6e (8) a la forme d'une boucle schnitt durch Ausbreiten des
leitfihigen Drah-     s'4tendant A I'une de see extr6mits vers le tes von
dem ersten angehobenen Abschnitt           haut par rapport a ladite
premiere partie sur6- ',~~ ~~      ~~~~~~~~ 'I 'ii 'I'I-'
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(7) et est fixee & son autre extremite a          caracterisee en ce quo
ladite seconde par- ladite premiere partie surelevee (7) ou a ladite    tie
sur6levee (8) a la forme d'une boucle plage de connexion d'electrode (2).
s'dtendant a l'une de ses extremit6s vers le haut par rapport a ladite
premiere partle sur6- Bosse de contact electrique solon la revendi-   5
levee (7) ot est fixee & son autre extremite a cation 1, dans laquelle le
rapport de la superfi-   ladite premiere partie sur~lev~e ou a ladite cie
de section de la promibre partie surelevee      plage de connexion
d'6lectrode, et en ce quo (7) a collo de la secondo partle sureleveo (8)
chaque gouttelette de la colle conductrice (12) est dans une plage allant
de 3/2 a 5/1, et dans     contacte la premiere partie surolevde au droit
laquelle le rapport de la hauteur de la promiere   io  de sonsiblement
soulement la surface de la partie surelevee a cello de la secondo partie
premibre partie surelevee sur laquelle la se- surelev6e est dans une plage
allant de 112 a        conde partle sur6levee est formee. 2/1 . 7. Boltier
solon la revendication 6, dans loquel le 3. Bosse de contact electrique
solon la revendi-  15    rapport de la superficie de section de la pro-
cation 1 ou 2, dans laquelle la premie re partie    miere partie surelevee
(7) & cello de la secon- surdlev6e (7) a une largeur dans une plage de
de partie sur6lev6e (8) est dans une plage 60 a 120 Um.
allant de 3/2 a 5/1, et dans laquelle le rapport de la hauteur de la
premiere partle sur6levee a 4. Bosse de contact electrique solon l'une
quel-  20    cello de la secondo partie surdlevee est dans conque des
revendications 1 a 3, dans laquelle      une plage allant de 1/2 a 211. la
hauteur totale de la premiere et de la secon- de parties sur6levees est
dans une plage de     8  Boltler solon la revendication .6 ou 7, dans 30 &
90 Um.                                         loquel la premiere partie
surelevee (7) a une 25      largeur dans une. plage de 60 a 120 um. 5.
Bosse de contact electrique solon l'une quel- conque des revendications 1 a
4, dans laquelle  9. Boltler solon l'une quolconque des revendica- chacune
de la premiere et de la seconds par-        tions 6 a 8, dans loquel la
hauteur totals de la ties surelevees comprend principalement de
premibre et de la seconds parties surelevees l'or, du cuivre, de
l'aluminium, ou un alliage   3o  est dans une plage de 30 & 90 rm.
contenant de l'or, du cuivre ou de l'aluminium. 10. Boltier solon l'une
quelconque des revendica- 6. Boltier compronant:
tions 6 a 9, dans lequel chacune de la premie- un premier substrat (10)
pourvu d'une plu-      re et de la seconde parties surelevees corn- ralit
de bornes conductrices (11);         35       prend princilpalement de
l'or, du cuivre, de un second substrat (1) pourvu d'une plura-
I'aluminium, ou un alliage contenant de l'or, du lite de plages de
connexion d'6lectrode (2),        cuivre ou de l'aluminium. respectivement
dans des positions correspon- dant aux bornes conductrices (11) du premier
11. Proced6 de formation, sur une plage de substrat (10);
40       connexion d'electrode (2) formee sur un subs- une pluralite de
bosses de contact electri-     trat (1), d'une bosse de contact 6lectrique
ques formde, respectivement, sur la pluralit4       comprenant une premitre
partie surelev~e (7) de plages de connexion d'electrode, et cha-
form6e sur la plage de connexion d'6lectrode cune constitute d'une promiere
partie surele-       (2) et une secondo partie sur~levde (8) sur la 



vWe (7) formde sur une surface d'une plage de   45  premibre partie
surelevee, ledit proced6 corn- connexion d'6lectrode (2) correspondanto, et
prenant les etapes de: une seconde partie sur6levee (8) form6e sur la
fixation a demeure d'une bille (6), formde premibre partie sur6lev6e (7) et
ayant une su-      a une extremit6 libre d'un fill conducteur (5) perficie
de section transversale dans un plan       maintenu par un capillaire (3),
a la plage de parallble & la surface de la plage de connexion   5o
connexion d'6lectrode (2), a I'aide du capillaire, d'dlectrode (2) plus
petite quo cello de la pro-    pour former la premibre partie surelev6e ;
et, miore parMe surdlovde (7) dans un plan paral-          formation d'une
seconde partie surdlev~e Wbte & la surface de la plage de connexion
sur la premiore partie surelevde par extension d'electrode correspondante ;
et,                    du fil conductour a partir de la promiere partie des
gouttelettes d'une colle conductrice   55   surelevee et coupe, a l'aide du
capillaire, du fil (12) liant respectivement les bosses de contact
conducteur 6tendu; - loctrique et les bornes conductrices corres-
caract~ris6 en ce quo l'etape de formation ;    pondantes du premier
substrat;                      de la seconde partie surelevde (8) comprend
,  10                     1111111111111 11113 11 1111    19
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boucle dans le fll conduc- teur (5) au-dessus de la premiere partie surele-
vde (7) pour former, & I'aide du capillaire (3), une partie en forme de
boucle du fil conduc-   5 teur, la partie en forme de boucle ayant une
extremit6 fixe connect6e a la premibre partie surelevee et une extremite
libre reliee a une partie du fil conducteur sortant du capillaire; fixation
a demeure, & I'aide du capillaire   lo (3). de l'extremite libre de la
partie en forme de boucle du fil conducteur (5) a la premibre partie
sur6lev6e (7) ou a la plage de connexion d'electrode (2) ; et, coupe du fil
conducteur (5) sortant du ca-   i5 pillaire (3) a l'extrdmit6 libre de la
partie on forme de boucle (8), ce par quoi la seconde partie surelevee est
form6e par la partie en forme de boucle de telle fagon quo la partie en
forme de boucle s'6tende a l'une de ses extre-   20 mit6s a partir de la
premibre partie surelev~e (7) et soit fixde a son autre extr6mite a la
premibre partie sur6levee (7) ou a la plage de connexion d'6lectrode (2).
25 12.. Proc6d6 selon la revendication 11, dans loquel le fil conducteur
comprend principalement de l'or, du cuivre, de I'aluminium ou un alliage
contenant de l'or, du cuivre ou de l'aluminium. 30 35 40 45 50 55 11
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