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(7) ABSTRACT

In order to fix a semiconductor module to a heat sink, the
semiconductor module and the heat sink are clamped
together by one or more clips made of spring material, i.e.
spring clips. A mutually matched form of the spring clips
optimizes the connection between the heat sink and the
semiconductor modules. A respective connection of clip
body and heat sink or semiconductor module is advanta-
geously effective in such a way that the spring clip can be
inserted into a respective spring clip receptacle and holds
automatically on/in the heat sink or semiconductor module.




Patent Application Publication Oct. 18,2001 Sheet 1 of 6 US 2001/0030037 A1

Fig. 1

2% : e v

Fig. 1a Fig. 1b Fig. l¢



Patent Application Publication Oct. 18,2001 Sheet 2 of 6 US 2001/0030037 A1

Fig. 2

Fig. 2a Fig. 2b



Patent Application Publication Oct. 18,2001 Sheet 3 of 6 US 2001/0030037 A1

Fig. 3

/’/7// T




Patent Application Publication Oct. 18,2001 Sheet 4 of 6 US 2001/0030037 A1

Circ'uit carrier 1 1 1 11 L 1

2

% S
5 RIS SRS
~— R e
%
& R Power module
XN o N N 0
| (R JARGARENERERYANS PESt It
T [ Inus INEESESERNADNSEN IO .
T INAGENUERSPEAGER 0N
< IRENNEINNG FSEEERAREL
e HHH R
1 ; Heat sink '
T
" i 1
he <
1
1 T 1
T T T 1 T T
3 1 : T
1 1
sunuss
BensEs
} .
1 e
L[ 1 1
1 ) ]
i rrier
. Ci_rcult carri i 1 ' 1 1 X I :

2

KK AR SO
5 § 3 X S — 5
\ - % % X 'x: >
SRR g
Force 3 Kraft
Jratetedetetototetstels POV duk ' 2
7 3 ower module 2
‘E!!!!!!?EE?\ it } 1 inges | 1
B 3
:
e /
g T FH
Heat sink
1 ;L L
1
T " H-
e 1 s 13

Fig. 5b



Patent Application Publication Oct. 18,2001 Sheet 5 of 6 US 2001/0030037 A1

5c¢

Fig. 6a
of —




Patent Application Publication Oct. 18,2001 Sheet 6 of 6 US 2001/0030037 A1

Fig. 7a

)

%

3f

Fig. 7b



US 2001/0030037 Al

SPRING CLIP FOR FIXING SEMICONDUCTOR
MODULES TO A HEAT SINK

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The invention relates to the fixing of semiconduc-
tor modules, in particular power semiconductor modules,
e.g. IGBT modules, to a heat sink. Power semiconductor
modules are technically constructed by soldering electronic
components onto ceramic substrates that are usually (option-
ally) soldered onto a base plate that serves as a heat sink. In
order to operate a power semiconductor module, the heat
produced in the components must be reliably dissipated.
Because the optional base plate is usually inadequate for that
purpose, the semiconductor module is generally flanged
onto a heat sink, or screwed to the latter, by the substrate or
base plate at the side.

[0002] In order to ensure reliable heat transfer, during
assembly thermally conductive paste or foil is usually intro-
duced between the two contact areas, i.e. between the heat
sink and the substrate or the base plate, in order to com-
pensate for undulations and roughness. Because the connec-
tion looses strength upon heating, the contact thermal resis-
tance increases. Strength is lost as a result of an increase in
the amount of settling as a result of the reduced viscosity of
the thermally conductive paste and/or foil, or, in the case of
phase change materials, changes from the solid state to a soft
(liquid) state. For this reason, after heating, retensioning of
the screw joint or an additional arrangement of spring rings
in the case of the screw joint is recommendable.

[0003] For this reason, the additional assembly outlay of a
screw connection and, in the case of inexpensive compo-
nents, the joint increases the assembly costs. These addi-
tional costs occur even without the additional outlay of
retensioning that is required after operational start-up.

SUMMARY OF THE INVENTION

[0004] 1t is accordingly an object of the invention to
provide a spring clip for fixing semiconductor modules to a
heat sink that overcomes the hereinafore-mentioned disad-
vantages of the heretofore-known devices of the general
type and that produces a cost-effective, simple and reliable
connection between a semiconductor module and a heat
sink.

[0005] With the foregoing and other objects in view, there
is provided, in accordance with the invention, a heat sink
assembly for at least one semiconductor module. The heat
sink assembly includes a heat sink formed with a spring clip
receptacle. A spring clip holds a semiconductor module on
the heat sink. The spring clip engages the spring clip
receptacle.

[0006] With the objects of the invention in view, there is
also provided a semiconductor module assembly for fixing
to a heat sink. The semiconductor module is formed with a
second spring clip receptacle. A spring clip holds the semi-
conductor module on a heat sink. The spring clip engages the
semiconductor module.

[0007] The generic semiconductor module also can be
fixed to a generic spring clip for fixing a heat sink that is not
configured according to the invention.
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[0008] The generic semiconductor module also can be
configured according to the invention to a semiconductor
module that is not configured according to the invention.

[0009] With the objects of the invention in view, there is
also provided a spring clip for fixing a heat sink to a
semiconductor module. The spring clip includes a side
engaging a spring clip receptacle for automatic holding of a
semiconductor module and a heat sink.

[0010] According to the invention, one or more clips made
of spring material, i.e. spring clips, clamp the semiconductor
module onto the heat sink. The heat sink may, as an extruded
profile, already have the desired form that the heat sink
requires to receive a clip without additional reworking of the
heat sink being necessary. The connection is more favorable
than a screw joint because assembly can be completed more
simply and more rapidly. Furthermore, given a sufficient
pretensioning distance, such a spring clip compensates for
the amount of settling between heat sink and semiconductor
module, so that a reliable heat transfer can be permanently
ensured without retensioning or other assembly steps that
are necessary after initial operation or during operation. The
clips always ensure that the desired tensioning force is
provided. The spring clips have a simple form and may be
composed of an elastic material, preferably spring steel.

[0011] According to the invention, a mutually matched
form of the clips and heat sinks or semiconductor modules
advantageously optimizes the efficient fixing. In this case,
the clip and heat sink or semiconductor module can be
connected by inserting or latching into place the clip and
automatically holding on/in the heat sink or semiconductor
module. The connection can be made even when the spring
clip is not in the tensioned state in which the semiconductor
module is connected to the heat sink with the spring clip.

[0012] According to one embodiment variant of the inven-
tion, the heat sink or the semiconductor module has, for this
purpose, a groove over the entire length or at least in the
region of a spring clip receptacle in which the spring clip is
fixed to the heat sink or semiconductor module. As an
alternative, instead of a groove, the heat sink or the semi-
conductor module also may have a collar. The collar can
hold a spring clip, which in turn can be latched into place.

[0013] Furthermore, according to a further advantageous
embodiment, the spring clip is shaped in such a way that the
semiconductor module or the heat sink, without additional
lateral forces, latches into place itself solely by an assembly
force acting in one direction. As a result, a simple fixing of
a plurality of semiconductor modules on a heat sink or a
plurality of heat sinks on a semiconductor module over the
entire length can be produced.

[0014] According to another advantageous embodiment,
the housing of the semiconductor module acquires, as early
as in the casting process, a suitable basin for latching in the
spring clip. The basin preferably has a curb. This does not
additionally increase the costs. A spring clip then can be
inserted automatically into the basin, e.g. before the printed
circuit board is soldered above it because doing so would
make the arrangement of the clip more difficult. Preferably,
a semiconductor module acquires at least two basins pro-
vided on opposite sides. Furthermore, a plurality of spring
clips can be inserted into a basin or, instead of a basin-
shaped spring clip receptacle, a differently shaped receptacle
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may be provided, e.g. a step-shaped receptacle. After the
semiconductor module has been placed onto the heat sink,
the suitably shaped clips can be latched, with the aid of a
tool, e.g. specially shaped tongs, with high reliability and
accuracy, preferably in an automated manner, into grooves
provided therefor in the heat sink. If the semiconductor
module is already soldered to a circuit carrier, then this
latching operation can be performed without difficulty only
from the side. A spring clip matched to this embodiment
preferably has three bending edges, and it rocks about the
first bending edge during the latching operation, and a
tensioning arc is produced about the second and third
bending edges. The clamping can be effected at an optional
fourth bending edge.

[0015] Other features that are considered as characteristic
for the invention are set forth in the appended claims.

[0016] Although the invention is illustrated and described
herein as embodied in a spring clip fixing semiconductor
modules to a heat sink, it is nevertheless not intended to be
limited to the details shown, because various modifications
and structural changes may be made therein without depart-
ing from the spirit of the invention and within the scope and
range of equivalents of the claims.

[0017] The construction and method of operation of the
invention, however, together with additional objects and
advantages thereof will be best understood from the follow-
ing description of specific embodiments when read in con-
nection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a front view of a semiconductor module/
heat sink fixing in accordance with a first preferred embodi-
ment of the invention;

[0019] FIGS. 14, 1b, and 1c are front views showing the
formation of the first embodiment of semiconductor module/
heat sink shown in FIG. 1,

[0020] FIG. 2 is a front view of a semiconductor module/
heat sink fixing in accordance with a second preferred
embodiment of the invention;

[0021] FIG. 2a and 2b show the formation of the second
embodiment of semiconductor module/heat sink fixing
shown in FIG. 2;

[0022] FIG. 3 is a front view of a semiconductor module/
heat sink fixing in accordance with a third preferred embodi-
ment of the invention;

[0023] FIG. 4 is a front view of a semiconductor module/
heat sink fixing in accordance with a fourth preferred
embodiment of the invention;

[0024] FIG. 5a is a front view of a fifth embodiment
semiconductor module/heat sink showing its formation;

[0025] FIG. 5bis a front view of a semiconductor module/
heat sink fixing in accordance with the fifth preferred
embodiment of the invention;

[0026] FIG. 6a is a side view of a spring clip that is
preferably used in the fifth preferred embodiment according
to the invention;

[0027] FIG. 6b is a plan view of the sheet used to form the
spring clip shown in FIG. 6a;
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[0028] FIG. 7a is a plan view of a housing of a semicon-
ductor module according to the invention; and

[0029]
FIG. 7a.

FIG. 7b is a front view of the housing shown in

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0030] In all the figures of the drawing, sub-features and
integral parts that correspond to one another bear the same
reference symbol in each case.

[0031] Referring now to the figures of the drawings in
detail and first, particularly to FIG. 1 thereof, there is shown,
in the top part, a heat sink 1 with a semiconductor module
2. The module 2 is fixed to the heat sink 1. The semicon-
ductor module 2 bears with a bearing side 2a on a bearing
area la of the heat sink 1. The bearing area 1a is provided
on the heat sink 1, and is clamped to the heat sink 1 by two
spring clips 4. For this purpose, two open grooves are
provided as spring clip receptacles 3a in the heat sink 1. On
account of their widening into the heat sink, the grooves
enable an engaging-behind process of a respective spring
clip 4 with respect to the press-on direction of the semicon-
ductor module 2 onto the heat sink 1. For the engaging-
behind process, a spring clip 4 in each case has an end region
that is adapted to the respective spring clip receptacle 3a.
The end region is hooked behind on an area of the spring clip
receptacle 3a that lies in a region of the spring clip recep-
tacle 3a that partly undercuts the bearing area 1a of the heat
sink 1 provided for the semiconductor module 2. The
respective spring clip 4 hooks itself behind in the respective
spring clip receptacle 3a in such a way that it is fixedly held
in a tensile direction perpendicularly on the bearing area 1a
of the heat sink 1.

[0032] The semiconductor module 2 has a respective
second spring clip receptacle 3d. The respective other side of
a spring clip 4 engages in such a way that the semiconductor
module 2 is held on the bearing area 1a of the heat sink 1 and
is pressed onto the bearing area 1a. The second spring clip
receptacle 3d includes a shoulder. The shoulder is provided
on that side of the semiconductor module 2 that is opposite
to the bearing side 2a of the semiconductor module 2 on the
heat sink 1. The shoulder is provided either only in the
region provided for a respective spring clip 4 or over the
entire length of the semiconductor module 2.

[0033] A respective spring clip 4 creates a force action in
one direction perpendicularly on the bearing area 1a of the
heat sink 1. For more uniform force distribution, more than
one spring clip 4 can be included. Each additional spring clip
4 has respective first and second spring clip receptacles 3a
and 3d, e.g., as in the case shown in FIG. 1, two spring clips
4 respectively configured on opposite edges of the bearing
area la of the heat sink 1. However, more than two spring
clips 4 can be provided, e.g. one on each free side of the
semiconductor module 2 that is situated perpendicularly to
the bearing side 2a of the semiconductor module 2. FIGS.
la-1c show, in three steps, how the assembled state shown
in the top part of FIG. 1, i.e. a semiconductor module 2 fixed
according to the invention to a heat sink 1 according to the
invention, is achieved according to the invention. In a first
step shown by FIG. 1la, the semiconductor module 2 is
placed by its bearing side 24 onto the bearing area 1a—pro-
vided therefor—of the heat sink 1 and the spring clips 4 are
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hung by one side into the first clip receptacles 3a of the heat
sink 1. In this step, a thermally conductive paste and/or foil
may also be introduced between the two contact areas.

[0034] In a second step shown in FIG. 1b, the free sides
of the spring clips 4 are placed in the respective second
spring clip receptacles 34 of the semiconductor module 2 by
latching operations, i.e. movement toward said semiconduc-
tor module, indicated by arrows. By virtue of the spring
action of the two spring clips 4, the semiconductor module
2 is connected to the heat sink 1 and pressed onto the latter.
The sides of the spring clips 4 are free after the spring clips
4 have been hung into the first spring clip receptacles 3a of
the heat sink 1. During the process of latching into the
second spring clip receptacles 3d of the semiconductor
module 2, the sides of the spring clips 4 do not have to be
spread open, i.e. have applied to them lateral forces in
addition to the latching force.

[0035] FIG. 1c shows the end state—also shown in FIG.
1—after assembly, i.e. after the latching-in of the spring
clips 4 on the semiconductor module 2.

[0036] Such assembly is also possible with a semiconduc-
tor module 2 that has already been mounted onto a printed
circuit board by the side remote from the heat sink 1.

[0037] FIG. 2 shows a second embodiment, which is an
alternative to the first embodiment shown in FIG. 1. Con-
nection legs (not shown in FIG. 1) are also shown here for
the semiconductor module 2, on the side opposite to the
bearing side 2a. In contrast to the embodiment shown in
FIG. 1, the first spring receptacle 3a of the heat sink 1 is not
provided as a groove partly undercutting the bearing area 1a
in the heat sink 1. Rather, the sides of the heat sink 1 are
perpendicular with regard to the bearing area la for the
semiconductor module 2. As a result, the spring clips 4 do
not have to be hung into the first spring clip receptacle 3a in
a manner coming obliquely from below, as according to the
first embodiment shown in FIG. 1. Rather, the spring clips
4 can be pushed on laterally from a direction perpendicular
to the bearing area provided for the semiconductor module
2. In the case of a second spring clip receptacle 3d of the
semiconductor module 2 which is configured in accordance
with the first embodiment—shown in FIG. 1—according to
the invention, this has the advantage of a simplified assem-
bly, as is illustrated in the bottom part of FIG. 2. FIG. 2a
shows a first step in which the heat sink 1 is placed by its
bearing area la onto the bearing side 2a of the semicon-
ductor module 2. After which, in a second step, the two
spring clips 4 are inserted by being laterally pushed on into
the respective first and second spring clip receptacles 3a, 3d.
This produces the assembled state shown in FIG. 2b, which
is also shown in the top part of FIG. 2.

[0038] In the same way as in accordance with the first
embodiment according to the invention, in the second
embodiment, thermally conductive paste and/or foil can be
introduced between the two contact areas of the heat sink 1
and of the semiconductor module 2. The spring clips 4 are
also advantageously configured in such a way that they do
not have to be additionally held open as they are pressed.

[0039] FIGS. 3 and 4 show two further embodiments of
the connection of spring clip 4 and heat sink 1. The clip
holds automatically on/in the heat sink 1 and thereby ensur-
ing even simpler handling.
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[0040] In the third embodiment according to the invention
as shown in FIG. 3, in contrast to the embodiments
described above, in the case of a first heat sink receptacle 3b
of the heat sink 1, a collar is provided over the entire length
of said receptacle. This contrasts the first and second
embodiments described above. A thickened portion formed
in the end region of the collar, a spring clip 4 is inserted and
held automatically on the heat sink 1. The functionality and
fixing of the semiconductor module 2 to the heat sink 1
correspond to the first embodiment according to the inven-
tion. The spring clips 4 can fix the semiconductor module by
initially having to be bent apart in order to enable the heat
sink 1 to be placed onto the semiconductor module 2. This
is the case of a spring clip 4 shown on the left in FIG. 3. Or,
the spring clips must be configured in such a way that they
bend apart automatically when the heat sink 1 is placed onto
the semiconductor module 2, as is the case with a spring clip
4 shown on the right in FIG. 3. After such placement, the
spring clips 4, can automatically latch into the second spring
clip receptacle 3d of the semiconductor module 2 on account
of their configuration. The connection can be made simply
by being released or by automatically snapping into place
and hold the semiconductor module 2 on the heat sink 1 and
pressing it onto the latter.

[0041] The fourth embodiment according to the invention
differs from the third embodiment merely to the extent that
a spring clip 4 can be fixed to the heat sink not at a
collar-shaped first spring clip receptacle 3b but at a groove-
shaped first spring clip receptacle 3c, in such a way that it
automatically holds in the heat sink. For this purpose, the
first spring clip receptacle 3¢ has a groove that is situated in
the heat sink 1. The groove widens e.g. in a shoulder-shaped
manner into the heat sink 1, so that a correspondingly
adapted spring clip 4 can be inserted to hold automatically
in the heat sink. The mounting of the heat sink 1 equipped
with at least one spring clip 4 onto a semiconductor module
is done in accordance with the third embodiment according
to the invention as shown in FIG. 3.

[0042] The embodiments according to the invention as
described above can, of course, be combined with one
another, where the various forms of spring clips 4 and/or
spring clip receptacles 3a, 3b, 3c, 3d can be combined with
one another as desired, so that spring clip receptacles 3b or
3¢ with a collar or a groove can also be provided on the
semiconductor module 2. A spring clip receptacle 3a, 3b, 3c,
3d extends either over a complete side of the heat sink 1
and/or of the semiconductor module 2 or over a partial
region thereof.

[0043] As an alternative, a respective spring clip 4 also can
be produced in one piece with the heat sink 1 or the
semiconductor module 2.

[0044] The spring clips described above obtain their
spring force either from at least one of their end regions
latching into a respective spring clip receptacle, as is shown
in FIGS. 1, 3 and 4, or from the central region situated in
between, as is shown in FIG. 2. The spring force holds the
heat sink 1 and the semiconductor module 2 together. As an
alternative, other embodiments of spring clips are also
conceivable, of course.

[0045] FIG. 5 shows a fifth embodiment, which is an
alternative to the first embodiment shown in FIG. 1. In
contrast to the embodiment shown in FIG. 1, the second
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spring clip receptacle 3d of the semiconductor module 2,
which is configured in a step-shaped manner, is configured
as a basin-shaped spring clip receptacle 3d. The basin-
shaped spring clip receptacle 34 has a curb 3f on the outer
edge of the semiconductor module 2. This configuration has
the advantage of lateral positioning through the walls of the
basin, and of reinforced holding of a spring clip in the spring
clip receptacle with the curb 3f both in the relaxed state
before the spring clip connects the semiconductor module 2
to the heat sink 1, and in this tensioned or assembled state.
The heat sink 1, and in this case in particular the first spring
clip receptacle 3a, corresponds to the first embodiment. As
an alternative, however, other configurations may also be
chosen, ¢.g. those described for the second to fourth pre-
ferred embodiments of the invention.

[0046] Together with a special embodiment of a spring
clip 5 as shown in FIG. 6a , the simplified assembly is
produced, as is illustrated in FIG. 5. The elastic starting
material of the specially configured spring clip 5 is shown in
FIG. 6b. The starting material has, in principle, a rectangular
form and is converted by a plurality of forming steps into the
specially configured spring clip § having a smooth end face
5a, four bending edges 5b-5¢, a clip arc 5f and a bent end
face 5g. The size of the straight end face 5a is adapted to a
bearing area—provided therefor—of the basin-shaped
spring clip receptacle 3e. The smooth end face 5a is fol-
lowed by a first bending edge 5b, at which the starting
material of the specially configured spring clip 5 is bent
upward at an obtuse angle. The angle should be chosen such
that the specially configured spring clip 5 bears on the curb
3f of the basin-shaped spring clip receptacle neither in the
assembly state, i.e. in the relaxed state before the spring clip
connects the semiconductor module 2 to the heat sink 1, nor
in the tensioned or assembled state, in this case approxi-
mately 140° to 150°. After a section whose length corre-
sponds approximately to that of the smooth end face 5a, the
starting material is bent downward at a second bending edge
5c at an angle of approximately 90° in order to effect a
transition to the clip arc §f. The transition has a length
adapted to a distance between the basin-shaped spring clip
receptacle 3e of the semiconductor module and the step-
shaped spring clip receptacle 3a of the heat sink 1. After the
clip arc 5f, the starting material is bent upward toward the
smooth end face 5a at a third bending edge Sc at an angle of
approximately 90°, before terminating with a fourth bending
edge 5d with a narrow bend of approximately 180° into a
bent end region Sg.

[0047] The clip arc 5fis curved outward in the assembled
state. The clip arc 5f, forms, together with the section lying
between the first bending edge 5b and the second bending
edge Sc, the second bending edge Sc and the third bending
edge 5d, and a tensioning arc. The tensioning arc tensions
the semiconductor module 2 onto the heat sink 1 in the
assembled state.

[0048] As specified above, the fourth bending edge 5¢ and
also the bent end face 5g are optionally provided, but a
possibility for latching the specially configured spring clip 5
into the spring clip receptacle 3a of the heat sink 1 must be
ensured.

[0049] FIG. 5a shows a first step in which the semicon-
ductor module 2 with a mounted circuit carrier and two
inserted, specially configured spring clips 5 is placed by its
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bearing side 2a onto the bearing area 1a of the heat sink 1
headfirst, i.e. with the circuit carrier pointing upward. In the
inserted state, the bent end Sg is opposite a tooth 3g of the
respective first spring clip receptacles 3a at a short distance.
The distance prevents the specially configured spring clips §
from touching the first spring clip receptacle 3a of the heat
sink 1. Otherwise, this touching could occur during the
lowering of the semiconductor module 2 onto the heat sink
1 on account of possible inaccuracies of the assembly
apparatus, in order to prevent undesired adjustment of the
clip from its starting position. The length of the section of
the specially configured spring clip 5 which is situated
between the first bending edge 5b and the second bending
edge Sc is determined by way of the distance that is required
here. After the first assembly step, in a second step, the two
specially configured spring clips § are latched by their bent
end face 5g via the tooth 3g into the respective first spring
clip receptacles 3a. The latching is completed by application
of a lateral force and a resultant rocking of the specially
configured spring clip § about its first bending edge 5b, in
order to obtain the assembled state shown at the bottom of
FIG. 5. In this case, the curb 3f helps to ensure that the
specially configured spring clip 5 does not slip out from the
basin-shaped spring clip receptacle 3e of the semiconductor
module 2, the receptacle normally is provided with a smooth
surface.

[0050] On account of its form, the specially configured
spring clip 5 rocks about the first bending edge 5b upon
application of the force. Furthermore, a tensioning arc is
produced about the second bending edge Sc and third
bending edge 5d with clip arc 5f lying in between. The
clamping is effected at the force bending edge Se together
with the bent end piece 5g.

[0051] The specially configured spring clip 5 is generally
placed into a basin-shaped spring clip receptacle 3e of the
semiconductor module 2, as is also shown in FIG. 7a. The
basin-shaped spring clip receptacle 3e has walls projecting
above the body of the semiconductor module 2, as is shown
by broken lines in FIG. 7b. The specially configured spring
clip 5 is preferably configured to be narrower around the first
bending edge 5b and the second bending edge 5c. As a
result, the spring clip obtains fixed retention between the
walls and, during the lateral force action, can rock around
the first bending edge 5b and take up the tensioning force on
the latter.

[0052] The clip arc 5f can, of course, also have a form
which is curved inward in the assembled state or a smooth
form, it being necessary to correspondingly adapt the bend-
ing angles at the bending edges.

[0053] In the same way as in accordance with the first
embodiment according to the invention, in the fifth embodi-
ment it is also possible to introduce thermally conductive
paste and/or foil between the two contact areas of the heat
sink 1 and of the semiconductor module 2.

[0054] The fifth embodiment according to the invention as
described above can, of course, also be combined with the
other embodiments according to the invention. For example,
the various forms of the spring clip receptacles 3a, 3b, 3c,
3d can be combined with one another as desired or to be
mutually interchanged with regard to their configuration on
the semiconductor module 2 and on the heat sink 1.
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We claim:
1. A heat sink assembly for at least one semiconductor
module, comprising:

a heat sink formed with a spring clip receptacle; and

a spring clip holding a semiconductor module on said heat
sink, said spring clip engaging said spring clip recep-
tacle.

2. The heat sink assembly according to claim 1, wherein
said spring clip receptacle holds said spring clip undetach-
ably on said heat sink.

3. The heat sink assembly according to claim 1, wherein
said spring clip is integrated in one piece with said heat sink.

4. The heat sink assembly according to claim 1, wherein
said spring clip receptacle detachably holds said spring clip
on said heat sink.

5. The heat sink assembly according to claim 1, wherein
said spring clip receptacle includes a groove widening into
the heat sink in which an end of said spring clip is held in
a tensioned state in which the semiconductor module is
connected to the heat sink by said spring clip.

6. The heat sink assembly according to claim 1, wherein
said spring clip receptacle includes a collar holding one end
of said spring clip in a tensioned state in which the semi-
conductor module is connected to the heat sink by said
spring clip.

7. The heat sink assembly according to claim 1, wherein
said spring clip receptacle includes a shoulder holding an
end of said spring clip in a tensioned state in which the
semiconductor module is connected to said heat sink by the
spring clip.

8. The heat sink assembly according to claim 1, including
a second spring clip receptacle formed in said heat sink
receiving the semiconductor module.

9. A semiconductor module assembly for fixing to a heat
sink, comprising:

a semiconductor module formed with a spring clip recep-
tacle; and

a spring clip holding said semiconductor module on a heat
sink, said spring clip engaging said semiconductor
module.

10. The semiconductor module assembly according to
claim 9, wherein said spring clip receptacle undetachably
holds said spring clip on said semiconductor module.

11. The semiconductor module assembly according to
claim 9, wherein said spring clip is integrated in one piece
with said semiconductor module.

12. The semiconductor module assembly according to
claim 9, wherein said spring clip receptacle detachably holds
said spring clip on said semiconductor module.

13. The semiconductor module assembly according to
claim 9, wherein said spring clip receptacle includes a
groove widening into said semiconductor module and in
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which an end of said spring clip is held in a tensioned state
in which said semiconductor module is connected to the heat
sink by said spring clip.

14. The semiconductor module assembly according to
claim 9, wherein said spring clip receptacle includes a collar
holding said spring clip in a tensioned state in which said
semiconductor module is connected to the heat sink by said
spring clip.

15. The semiconductor module assembly according to
claim 9, wherein said spring clip includes a shoulder holding
an end of said spring clip in a tensioned state in which said
semiconductor module is connected to the heat sink by the
spring clip.

16. The semiconductor module assembly according to
claim 9, wherein said spring clip receptacle includes a
laterally bounded shoulder holding said spring clip in a
tensioned state in which said semiconductor module con-
nects to said heat sink by said spring clip.

17. The semiconductor module assembly according to
claim 16, wherein said semiconductor module has an outer
side, and said spring clip receptacle includes a curb on said
outer side of said semiconductor module, said curb holding
an end of said spring clip in the tensioned state.

18. The semiconductor module assembly according to
claim 9, wherein said semiconductor module includes a
second spring clip receptacle for further fixing the heat sink
to said semiconductor module.

19. A spring clip for fixing a heat sink to a semiconductor
module, comprising a side engaging a spring clip receptacle
for automatic holding of a semiconductor module and a heat
sink.

20. The spring clip according to claim 19, wherein said
side is detachable from the spring clip receptacle.

21. The spring clip according to claim 20, wherein said
side detaches after overcoming a resistance.

22. The spring clip according to claim 20, wherein said
spring clip does not destroy the spring clip receptacle when
detached.

23. The spring clip according to claim 19, including a
smooth end face adapted to a further spring clip receptacle,
said smooth end face being freely suspended from the
semiconductor module and prevented from detaching.

24. The spring clip according to claim 19, including:

a first bending edge about which the spring clip rocks
during a latching operation;

a second bending edge;
a third bending edge; and

a tensioning arc formed between said second bending
edge and said third bending setting a force holding the
semiconductor module to the heat sink.



