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(57) Abstract: The rotational orientation of a die
pad (14) about its longi-tudinal axis (16) is deter-
mined. The desired rotational orien-tation of a semi-
conductor chip (18) to be attached to the die pad (14)
is determined. A molding die (1) is provided which
comprises a body (3) with a cavity (6) disposed in a
bottom surface (4). The rotational orientation of the
body (3) of the molding die (1) about its longitudinal
axis (7) is determined. The cavity (6) is positioned
in the body (3) of the molding die (1) with a rota-
tional orientation such that the cavity (6) is rotated
with respect to the molding die (1) by an angle corre-
sponding to the desired rotational orientation of the
semiconductor chip (18) with respect to the die pad
(14).
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Description

Method for reliably positioning solder on a die pad for at-
taching a semiconductor chip to the die pad and molding die

for solder dispensing apparatus

It is common practice to attach semiconductor chips, in par-
ticular power semiconductor chips, to the metallic die pad of
a circuit carrier, such as a copper leadframe, by soft solder.
The solder bond ensures that heat produced by the chip, while
it is operating, can be more effectively dissipated by the die

pad.

Typically, the solder is digpensed onto the die pad as a hemi-
spherical mound and the semiconductor chip is pressed onto the
solder deposit. It 1s also known to use a further pressing
step to spread the solder deposit into a layer with a more
uniform thickness by what is commonly referred to as a spanker
or spanking tool. A layer of solder with a relatively uniform
thickness increases the reliability of the bond between the
semiconductor chip and the die pad since the chip is evenly
coated by the solder and the formation of air bubbles at the

interface can be avoided.

However, the lateral spread of the solder is unreliable so
that either too large or too small an area is covered by the
solder deposit. If solder spreads over the edges of the die
pad. If the solder fails to cover the whole of the interface
between the semiconductor chip and the die pad, the bond is

unreliable.
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In order to improve the reliability of the bonding process, it
is known to more accurately control the guantity of solder de-
posited. However, the apparatus reguired to control the dis-
pensing of the solder is complex and, therefore, relatively
expensive. The problem of the inexact positioning of the
pressed solder deposit on the die pad is also not completely

eliminated.

Therefore, it is an object of the invention to provide a
method by which a semiconductor chip can be reliably mounted
on a die pad by a soft solder bond which is simple to control

and cost-effective.

It is a further object of the invention to provide a molding
tool which enables a reliable solder bond between a semicon-

ductor chip and a die pad to be cost-effectively produced.

These objects are solved by the subject matter of the inde-
pendent clalms. Further advantageous developments arise from

the subject matter of the dependent claims.

The invention provides a method for reliably positioning sol-
der on a die pad for attaching a semiconductor chip to the die
pad which comprises the following steps. Firstly, the rota-
tional orientation of the die pad about a longitudinal axis
which lies essentially perpendicular to its upper surface is
determined. The rotational orientation of the die pad about
the longitudinal defines a first line. The upper surface of
the die pad is defined here as the surface onto which a semi-

conductor chip will be mounted.
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The desired rotational orientation about the first longitudi-
nal axis with respect to the first line is determined for a
semiconductor chip which is to be attached to the die pad. The
semiconductor chip is rotated by an angle with respect to the

first line.

A molding die which comprises a body with a cavity is pro-
vided. The cavity is open on one side and disposed in a bottom
surface of the body of the molding die. The body of the mold-
ing die has a second longitudinal axis lying essentially per-
pendicular to the bottom surface. The body of the molding die
has a rotational orientation about the second longitudinal

axis which defines a second line.

The cavity is positioned in the body of the molding die with a
rotational orientation about the second longitudinal axis such
that the cavity is rotated about the second longitudinal axis
with respect to the second line by an angle corresponding to
the rotational orientation of the semiconductor chip with re-
spect to the first line. Angle is defined here as excluding an

angle of 0°.

The molding die of the invention is adapted to be connected to
solder dispensing apparatus, in particular a die bonder. The
molding die of the invention is particularly suitable for use
in the assembly of semiconductor packages in which the semi-
conductor chip is rotated with respect to the die prad of the
leadframe substrate. The molding die according to the inven-
tion is adapted to be suitable for use when a semiconductor
chip, when mounted on the die pad, is rotated about the longi-
tudinal axis with respect to the die pad. In this arrangement,

an edge of the semiconductor chip lies at an angle to the
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first line which defined by the rotational orientation of the
die pad. This angle is defined here to be an angle other than

0° or 90°.

The molding die, therefore, includes a cavity which lies at a
rotated angle with respect to the body of the molding die as
indicated by the second line. This angle corresponds to the
desired rotational angle of the semiconductor chip with re-
spect to the first line defined by the rotational orientation

of the die pad.

After a solder deposit is dispensed onto the die pad. the
shape and lateral spread of the déposit is modified by press-
ing the bottom surface of the body of the molding die onto the
solder deposit. The molding tool is positioned with respect to
the die pad so that the cavity is positioned over the solder
deposit and the lateral spread of the solder deposit is con-
trolled by the inner surfaces of the cavity. Therefore, the
position of the solder deposit can be controlled during the
pressing action and the position and, in particular, the rota-
tional orientation of the pressed solder layer can be limited
to the region onto which the semiconductor chip will be later

mounted.

The semiconductor chip can, therefore, be mounted at the de-
sired rotational angle essentially concentrically on the sol-
der deposit which was positioned using the molding tool ac-
cording to the invention. This, advantageously, limits the po-
sition of the solder deposit in the region of the interface
between the semiconductor chip and the die pad and prevents
the spread of the solder outside of the area occupied by the

semiconductor chip.
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The quantity of solder deposited can, therefore, be limited to
the amount required to cover the interface between the semi-
conductor chip and the die pad. This reduces the materials
costs. Since the solder deposit is positioned more exactly
with respect to the desired position of the chip, the spread
of the solder deposit onto areas of the die pad which are not
covered by the semiconductor chip is limited. This has the ad-
vantage that the exposed areas of the die pad can be more re-
liably covered with an adhesion layer, such as a metal oxide.
The adhesion between the die pad and the plastic encapsulation
material which provides the housing of the package can, there-

fore, be improved.

To further improve the reliability of the solder bond and the
reliability of the positioning of the solder deposit on the
die pad, the following further steps may be performed. The
lateral dimensions of the semiconductor chip are determined
and the cavity provided with dimensions so that a solder de-
posit is produced which laterally corresponds to the lateral
dimensions of the semiconductor chip. This further limits the
positioning of the solder deposit to the region of the inter-
face between the semiconductor chip and the die pad and fur-

ther reduces the material usage.

The cavity can be provided with lateral dimensions which lat-
erally fit within the die pad. This can result in the cavity
having a lateral shape which does not correspond to the shape
of the semiconductor chip. This can occur depending on the
relative lateral size of the semiconductor chip and die pad

and their rotational relationship.
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If the die pad, the semiconductor chip and the cavity are lat-
erally essentially rectangular, for example, two opposing cor-
ners of the cavity may be flattened to provide a cavity which,
laterally, has a six-sided polygonal form. This ensures that

the rotated solder deposit produced by the rotated cavity fits

between the two long sides of the rectangular die pad.

In a further embodiment of the method, the body of the molding
die may be laterally positioned with respect to the die pad
such that the second line of the body lies in a plane parallel
to the first line of the die pad. This further improves the
positioning of the solder deposit on the die pad and limits
the position to essentially the aréa which will be occupied by
the semiconductor chip. The spread of the solder deposit out-
side of the interfacial area between the semiconductor chip

and the die pad is, therefore, reduced.

The invention also provides a molding die for solder dispens-
ing apparatus for attaching a semiconductor chip to a die pad.
The molding die comprises a body having a longitudinal axis
lving essentially perpendicular to a bottom surface. The body
has a rotational orientation about the longitudinal axis,
which defines a line. The body of the molding die also com-
prises a cavity which is open on one side and which is dis-
posed in the bottom surface of the body. The cavity has a ro-
tational orientation about the longitudinal axis and is ro-
tated with respect to the line defined by the body of the

molding die.

The molding die of the invention allows a solder deposit,
which is positioned on the upper surface of a die pad, to be

molded and positioned more accurately on the die pad with re-
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spect to the area occupied by the semiconductor chip. There-
fore, the amount of solder which is dispensed can be reduced.
The spread of the solder on to areas of the die pad which re-
main uncovered by the semiconductor chip can be largely pre-
vented. This enables a more reliable application of an adhe-
sion layer to the die pad. The improved adhesive layer further
improves the adhesion of the plastic encapsulation material to
the die pad. The risk of crack formation at the interface be-
tween the die pad and plastic molding material due to the
large difference in thermal expansion coefficient is reduced.
Therefore, the risk of water penetration into the package is

reduced and the reliability of the package further increased.

The cavity can have side walls and a base, the base of the
cavity lying in a plane essentially parallel to the bottom
surface of the body. The side walls of the cavity can lie ap-
proximately perpendicular to the base. This provides a cavity
which is able to mold the solder deposit so that the upper
surface of the deposit lies approximately parallel to the up-
per surface of the die pad. This improves the interfacial
bonding between the semiconductor chip and the die pad. If the
side walls are essentially perpendicular to the base, the lat-
eral spread of the solder is more easily controlled so that it
remains essentially in the region occupied by the semiconduc-

tor chip.

The side wallg define a lateral shape of the cavity. In an em-
bodiment, the lateral shape is a six-sided polygon. In an em-
bodiment, the polygon includes two right angled corners at op-
posing sides of the polygon which are linked by two inclined

side walls. TInclined in this sense means that each of the two
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side walls has an internal angle of greater than 90° to the

adjacent side wall of the right-angled corner.

The two inclined side walls lie essentially parallel to one
another at opposing sides of the polygon. This enables the two
inclined side walls to be aligned essentially parallel to two
opposing edges of a sqguare or rectangular die pad. The two
right angled corners, therefore, extend towards the second op-
posing side walls of the die pad. This increases the size of
the solder deposit which can be dispensed onto the die pad
and, therefore, increases the size of the semiconductor chip
which can be mounted on the die pad while limiting the posi-
tion of the solder to the areas océupied by the semiconductor

chip.

The perpendicular distance between the two inclined side walls
is adapted, in an embodiment, to fit within the length of the
die pad, the distance being smaller than the perpendicular
distance between the two right angled corners. This lateral
shape of the cavity is suitable for mounting a larger semicon-
ductor chip, which is rotated with respect to the die pad, on

a rectangular die pad.

The cavity further comprises a recess positioned in its base.
This can advantageously provide a molded solder deposit in
which the lateral centre of the molded layer has a greater
thickness than the outer regions. This advantageously allows
the solder deposit to laterally spread as the semiconductor
chip is pressed onto the solder deposit. Therefore, the thick-
ness of the deposit after the semiconductor chip has been

mounted, is more uniform across the area occupied by the chip.
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The recess has, in an embodiment, lateral dimensions of ap-
proximately half of the lateral dimensions of the cavity at
the bottom surface. This provides a more uniform solder thick-
ness after the mounting of the semiconductor die and addi-

tional lateral spreading of the solder deposit.

The recess may be laterally rectangular. This is advantageous
is the semiconductor chip is laterally rectangular as the po-
sition and spread of the solder is more closely matched to the

shape of the semiconductor chip.

Two opposing corners of the recess may be concentrically dis-
posed with respect to the two right angled corners of the six
sided polygon of the cavity. This further improves the posi-

tioning of the solder deposit with respect to the semiconduc-

tor chip.

The line defining the rotational orientation of the body may
be adapted to be parallel to a side edge of a die pad. The
cavity is, therefore, rotated about the longitudinal axis with
respect to the edge of the die pad. This simplifies the align-
ment of the molding die with respect to the die pad. This fur-
ther improves the positioning of the solder deposit on the die
pad and prevents spreading of the solder over the edges of the

die pad.

The body of the molding die, preferably, further comprises
means for attaching the body of the molding die to solder dis-
pensing apparatus. Therefore, the molding die of the invention
can be used with existing solder dispensing apparatus. This
reduces the start up costs and simplifies the use of the mold-

ing die within the existing manufacturing line. The molding
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die, preferably, comprises material which is not wetted by
solder. This prevents the adhesion of the molding die to the

solder and improves the reliability of the process.

The invention, therefore, provides a method for reliably posi-
tioning solder on a die pad which enables a semiconductor chip
to be reliably attached to the die pad. This is achieved by

positioning the solder deposit such that the rotational orien-
tation of the molded solder deposit on the die pad corresponds
to the rotational orientation of the semiconductor chip on the
die pad. This enables the quantity of solder deposited to be

reduced.

Advantageously, the solder deposit is more reliably positioned
so as to be largely disposed at the interface between the
semiconductor chip and the die pad. Therefore, the exposed re-
gions of the die pad remain free from solder. This enables an
adhesion layer, such as a metal oxide layer, to be more relia-
bly deposited or grown on the exposed regions of the die pad.
Therefore, the adhesion between the die pad an plastic encap-
sulation is improved and the reliability of the package is

further improved.

Embodiments of the invention will now be described with refer-

ence to the diagrams.

Figure 1 shows a cross-sectional view of a molding die ac-

cording to the invention,

Figure 2 shows a perspective view of the bottom surface of

the molding die of figure 1,
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Figure 3 shows an enlarged view of the bottom surface of the

cross-sectional view of figure 1,

Figure 4 shows an enlarged perspective view of the molding

cavity of figure 2, and

Figure 5 illustrates the positioning of a solder deposit on a

die pad using the molding die of Figures 1 to 4.

Figure 1 illustrates a cross-sectional view of a molding die 1

according to the invention. The molding die 1 is also known as

a spanker or spanking tool. The same reference numbers are

used in all of the diagrams to denote the same feature.

The molding die 1 comprises an upper portion 2 which is
adapted to be attachable to solder dispensing apparatus. In
this embodiment of the invention, the upper portion comprises
a domed-shape cavity. However, the upper portion 2 may be pro-
vided with any means such as lugs or with a size so as to be
connectable to the solder dispensing apparatus, which is, in
particular, a die bonder suitable for the attachment of semi-
conductor ¢ hips to a metal die pad. The lower portion 3 of
the molding die 1 comprises the body of the molding die 1 and
comprises, in this embodiment, a protruding cylinder with a

bottom surface 4 and side surface 5.

The bottom surface 4 provides the molding surface of the mold-
ing die 1. As can be seen in figures 2 and 3, the bottom sur-
face 4 of the molding die 1 includes a cavity 6. The cavity 6
has the form of a depression which is positioned in the bottom
surface 4 of the molding die 1 and which is open on one side,

i.e. the bottom surface 4. The molding die 1 has a longitudi-
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nal axis 7 which is essentially perpendicular to the bottom

surface 4.

The edge 21 between the bottom surface 4 of the protruding
cylinder 3 and its sgide surface 5 is sharp. In order to mold
the deposited solder, the bottom surface 4 of the molding die
1 is lowered downwards onto a solder deposit which is posi-
tioned on a die pad. The cavity 6 molds or shapes the solder
deposit and limits the lateral spread of the deposit to the
area within the lateral area of the cavity 5. Therefore, the
sharp edge between the bottom surface 4 and the side wall 5 of
the lower portion 3 of the molding die 1 ensures that the
molding die 1 makes a reliable contaét to the die pad and pre-

vents the spread of the solder outside of the molding die 1.

Figure 2 shows a perspective view of the bottom surface 4 of
the molding die 1 of figure 1 including the cavity 6. The lon-
gitudinal axis 7 of the molding die 1 is, therefore, repre-
sented by the point in the lateral centre of the bottom sur-
face 4. The molding die 1 has a rotational orientation about
the longitudinal axis 7 which is defined and, indicated in
Figure 2, by a line 8. In the view of figure 2, the line 8

lies approximately horizontally.

As can be seen in conjunction with the enlarged cross-
sectional view of Figure 3, the cavity 6 is essentially rec-
tangular and is positioned in approximately the lateral centre
of the bottom surface 4 of the molding die 1. The cavity 6
comprises side walls 9 and a base 10. The base 10 lies in a
plane essentially parallel to the bottom surface 4 of the
molding tool 1. The side walls 9 lie essentially perpendicular

to the base 10 and the bottom surface 4 of the molding tool 1.
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The perspective view of the bottom surface 4 shown in Figure
2, shows that the cavity 6 is rotated around the longitudinal
axis 7 with respect to the rotational orientation of the

moulding die 1 as defined by the line 8. The long side 12 of

the cavity 6 lies at an angle, shown in the diagram as 0°, to

the line 8 which defines the rotational orientation of the

body 3 of the molding die 1. The angle 6° has a value of be-
tween approximately 2° to approximately 88° or, preferably,
between approximately 2° to approximately 40°, or more pref-

erably, between approximately 15° to approximately 25°.

In the embodiment shown in figure 2, two opposing corners of
the cavity 6 include a chamfer 13. Therefore, the cavity 6 has
the lateral form of a six sided polygon. The two chamfered
edges or inclined sides 13 lie in a plane essentially parallel
to the first line 8 which defines the rotational orientation

of the molding die 1.

The cavity 6 also includes a recess 11 positioned in approxi-
mately the lateral centre of the base 10, as shown in the
enlarged view of cross-sectional view of the bottom surface 4
of Figure 3. The recess is also rectangular and has lateral
dimensions of approximately half the lateral dimensions of the
cavity 6 defined by the edge of the side walls 8 with the bot-
tom surface 4 of the molding die 1. The dimensions of an em-
bodiment are indicated in the enlarged view of figure 4. The
recess 11 is positioned concentrically with respect to the

long side walls 12 of the cavity 6. Therefore, the long side

of the recess 11 also lies at an angle 6° with respect to the
line 8 defined by the molding die 1. In this embodiment, the

dimension x is 2.97 mm and the dimension y is 2.47 mm. The
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rectangular recess 11 has lateral dimensions of 1.485 mm and

1.235 mm.

Figure 5 shows a schematic diagram of a die pad 14 including a
solder deposit 15 which was molded using the molding die 1 of
figures 1 to 4.

The die pad 14 is part of a leadframe suitable for a power
transistor which comprises the die pad 14 and three leads or
pins 22 which are positioned on one side of the die pad 14.
The die pad 14 is essentially rectangular with its long side
lying essentially horizontally as shown in the view of figure
5. The die pad 14 also has a longitudinal axis 16 which lies
essentially perpendicular to the upper surface of the die pad
14. This is indicated by the point 16 positioned in approxi-
mately the lateral centre of the die pad 14. The die pad 14
has a rotational orientation about the axis 16 which is de-
fined and is indicated by a line 17. In the view of figure 5,
the line 17 lies essentially parallel to the long edge of the
die pad 14.

A solder deposit was dispensed on to approximately the centre
of the die pad 14. The molding die 1 was rotationally orien-
tated so that its rotational orientation, as indicated by the
line 8 lay parallel to the rotational orientation of the die
pad 14 has indicated by the line 17. Therefore, the orienta-
tion between the solder deposit 15 and the die pad 14 corre-
sponds to the orientational relationship between the cavity 6
and the molding die 1 as shown in Figures 1 to 4. The molding
die 1 of figures 1 to 4 was then pressed down onto the solder
deposit 15. Therefore, the molded solder deposit 15 has the

approximate dimensions of the cavity 6 and lies at a rota-



10

15

20

25

30

WO 2007/012910 PCT/IB2005/002227

15

tional angle of 0° to the line 17 defining the rotaticnal ori-

entation of the die pad 14.

The desired position of the semiconductor chip 18 is indicated
by the dotted line 19, as can be seen in figure 5. The solder
deposit 15 is, therefore, molded so as to be essentially con-
centric with the desired position of the semiconductor chip

18.

A method to more reliably position the solder deposit 15 on
the die pad 14 comprises the following steps. Firstly, the ro-
tational orientation of the die pad 14 about the longitudinal
axis 16 is defined and, in this case, is indicated by the line
17. The desired rotational orientation of the semiconductor
chip 18 with respect to the longitudinal axis 16 is then de-
termined. The semiconductor chip should be rotated with re-

spect to the line 17, defining the roational orientation of

the die pad 14, by approximately 0°.

A molding die 1 comprising a cavity 6 is provided. The body of
the molding die 1 has a longitudinal axis 7 which is perpen-

dicular to its bottom surface 4. The rotational orientation of
the molding die 1 about the longitudinal axis 7 is determined
and defines a line which is indicated in the figures by a line

8.

The position of the cavity 6 disposed in the lower surface 4
of the molding die 1 is then provided such that the rotational
orientation of the cavity 6 with respect to the orientational
orientation of the molding die 1 corresponds to the desired
rotational relationship between the semiconductor chip and the

die pad 14. Therefore, the cavity 6 lies at a rotational angle
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of 0° to the defined rotational orientation of the molding die

1 indicated by the line 8.

Therefore, after the solder deposit 15 is positioned in ap-
proximately the lateral centre of the die pad 14, the molding
die 1 is rotationally orientated so that it is essentially in
the same rotational orientation as the die pad 14. In this em-
bodiment, the lines 8 and 17 indicating the rotational orien-
tation of the molding die 1 and die pad 14 lie essentially
parallel to one another. The respective longitudinal axes 7,
16 of the molding die 1 and die pad 14, therefore, lie in es-
sentially parallel planes. The molding die 1 is then pressed
onto the solder deposit, the solder deposit 15 spreads and its
lateral dimensions are controlled by the cavity 6. Therefore,
the solder deposit 15 on the die pad can be reliably posi-
tioned so that it is concentric with the desired position of

the semiconductor chip 18.

The semiconductor chip 18 is then pressed onto the molded de-
posit 15. The electrical connections between the semiconductor
chip 18 and leads 22 of the package, which are not shown in
figure 5, are then produced by bond wires. The areas 20 of the
die pad which remain uncovered by solder are coated by a metal
oxide adhesion layer. The die pad 14, semiconductor chip 18
and bond wires are encapsulated in plastic material to form

the package.

By controlling the position of the solder using the method of
the invention, the remaining exposed areas 20 of the die pad
14 can be reliably coated with an adhesive layer which pro-

motes the adhesion between the plastic encapsulation material

and the die pad. The risk of crack formation at the interface
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between the die pad 14 and the plastic molding or encapsula-

tion material is, therefore, reduced and water penetration

into the package can be avoided. The reliability of the pack-

age can, therefore, be improved.
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Reference numbers

P W ¢ 3 o Uk W NP

12
13
14
15
16
17
18
19
20
21
22

molding die

attaching means

body

bottom surface

side surface

cavity

longitudinal axis

defined rotational orientation of body
side wall

base

recess

long side of cavity

side wall

die pad

solder deposit

longitudinal axis

defined rotational orientation of die pad
semiconductor chip

position of semiconductor chip
exposed surface of die pad
edge

leads of leadframe

PCT/IB2005/002227
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Patent claims

1.

2.

Method for reliably positioning solder (15) on a die pad

(14) for attaching a semiconductor chip (18) to the die

pad

(14), comprising:
determining the rotational orientation of the die pad
(14) about a longitudinal axis (16) perpendicular to
its upper surface (20), the rotational orientation de-
fining a first line (17);
determining the desired rotational orientation about
the longitudinal axis with respect to the first line
(17) of a semiconductor chip (18) to be attached to the
die pad (14), the semiconductor chip (18) being rotated
with respect to the first line (17) by an angle;
providing a molding die (1) comprising a body (3) with
a cavity (6) open on one side and disposed in a bottom
surface (4), the body (3) of the molding die (1) having
a second longitudinal axis (7) lying perpendicular to
the bottom surface (4) and a rotational orientation
about the second longitudinal axis (7) defining a sec-
ond line (8),
positioning the cavity (6) in the body (3) of the mold-
ing die (1) with a rotational orientation about the
second longitudinal axis (7) such that the cavity (6)
is rotated about the second longitudinal axis (7) with
respect to the second line (8) by an angle correspond-
ing to the rotational orientation of the semiconductor

chip (18) with respect to the first line (17).

Method for reliably positioning solder (15) on a die pad

(14) according to claim 1, further comprising:



10

15

20

25

30

WO 2007/012910 PCT/IB2005/002227

20

- determining the lateral dimensions of the semiconductor
chip (18);

- dimensioning the cavity (6) to provide a solder deposit
(15) which laterally corresponds to the lateral dimen-

sions of the semiconductor chip (18).

Method for reliably positioning solder (15) on a die pad
(14) according to claim 1 or claim 2 further comprising:
providing the cavity (6) with lateral dimensions which

laterally fit within the die pad (14).

Method for reliably positioning solder (15) on a die pad
(14) according to one of claims 1 t043 further comprising:
aligning the body (3) of the molding die (1) with respect
to the die pad (14) such that the second line (8) of the
body (3) lies in a plane parallel to the first line (17)
of the die pad (14).

Molding die (1) for solder dispensing apparatus for at-
taching a semiconductor chip (18) to a die pad (14), com-
prising a body (3) having a longitudinal axis (7) lying
perpendicular to a bottom surface (4), the body (3) having
a rotational orientation about the longitudinal axis (7),
the rotational orientation defining a line (8), wherein
the body (3) comprises a cavity (6) open on one side, the
cavity (6) being disposed in the bottom surface (4) of the
body (3), wherein the cavity (6) has a rotational orienta-
tion about the longitudinal axis (7) and is rotated with

respect to the line (8).

Molding die (1) according to claim 5

characterized in that
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the cavity (6) has side walls (9, 12, 13) and a base (10),
wherein the base (10) of the cavity (6) lies in a plane
essentially parallel to the bottom surface (4) of the body
(3) and wherein the side walls (9, 12, 13) of the cavity

(6) are approximately perpendicular to the base (10).

Molding die (1) according to claim 5 or claim 6
characterized in that
the side walls (9, 12, 13) define a lateral shape of the

cavity, wherein the lateral shape is a six-sided polygon.

. Molding die (1) according to claim 7

characterized in that

the polygon includes two right angled corners at opposing
sides of the polygon linked by two inclined side walls
(13) lying essentially parallel to one another at opposing

sides of the polygon.

Molding die (1) according to claim 8

characterized in that

the perpendicular distance between the two inclined side
walls (13) 1s adapted to fit within the length of the die
pad (14), the distance being smaller than the perpendicu-

lar distance between the two right angled corners.

.Molding die (1) according to one of claims 5 to 9

characterized in that
the cavity (6) further comprises a recess (11) positioned

in 1ts base (10).

.Molding die (1) according to claim 10

characterized in that
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the recess (11) has lateral dimensions of approximately
half of the dimensions of the cavity (6) at the bottom
surface (4) of the body (3) of the molding die (1).

.Molding die (1) according to claim 10 or claim 11

characterized in that

the recesgs (11) is laterally rectangular.

.Molding die (1) according to one of claims 10 to 12

characterized in that
two opposing corners of the recess (11) are concentrically
disposed with resgspect to the two right angled corners of

the six sided polygon of the cavity (6).

Molding die (1) according to one of claims 5 to 13
characterized in that

the line (8) defining the rotational orientation of the
body (3) is adapted to be parallel to a side edge of a die
pad (1l4) and the cavity (6) is rotated about the longitu-
dinal axis (7) with respect to the edge of the die pad
(14) .

.Molding die (1) according to one of claims 5 to 14

characterized in that
the body (3) of the molding die (1) further comprises
means (2) for attaching the body (3) of the molding die

(1) to solder dispensing apparatus.
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