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Semiconductor Module

Description

Technical Field

The invention relates to the field of high power electronics and more

particularly to a semiconductor module according to the preamble of the

independent claims.

BackgroundArt
EP 1672692 shows a semiconductor module with a housing, in which two

semiconductor chips are arranged. The chips are electrically and thermally

contacted on a their main electrode sides with base plates. Each base plate

is in thermal contact with a cooling plate. On one side the cooling plates of

the two chips are formed as separate plates, whereas on the other side the

cooling plates of the two chips are formed as a common cooling plate with a

diminution in the area between the two chips. On each side the cooling

plates prop against a half shell of a housing by inserting cooling fins

between the cooling plate and each half shell. Compressible elements like

rubber foam are arranged between the cooling fins and each half shell. The

module is compressed by screws, which press both half shells with the

chips, base plates, cooling plates and cooling fins in between. Due to the

diminutions between the chips and the rubber foam differences in height of



the staples comprising a chip and base plates on both sides of the chip can

be balanced. Such a module can also be built up with more than two chips.

In any case, all chips are compressed together within the same housing by

the same compression means.

Disclosure of Invention
It is an object of the invention to provide a semiconductor module with

semiconductor chips, in which sub-units, each with at least one

semiconductor chip, can individually be compressed and the sub-units can

be efficiently cooled and good electrical connection is provided between the

sub-units.

This object is achieved by a semiconductor module according to claim 1.

The semiconductor module comprises

- a first sub-unit with a first contact element having cooling function, which

first contact element comprises a first contact side, with a second

contact element having cooling function, which second contact element

comprises a second contact side, with a first fixation means and with at

least one semiconductor chip, which has a first main electrode side and

a second main electrode side opposite the first main electrode side, the

at least one semiconductor chip being thermally connected on its first

main electrode side to the first contact side and on its second main

electrode side to the second contact side, and at least one electrical

connection is established between at least one semiconductor chip and

the first or second contact side, the first and second contact element

and the at least one semiconductor chip inbetween being firmly

connected together by the first fixation means,

- a second sub-unit, with a first contact element having cooling function,

which first contact element comprises a first contact side, with a third

contact element having cooling function, which third contact element

comprises a third contact side, and with at least one semiconductor

chip, which has a first main electrode side and a second main electrode



side opposite the first main electrode side, the at least one

semiconductor chip being thermally connected on its first main electrode

side to the first contact side and on its second main electrode side to the

third contact side, and at least one electrical connection is established

between at least one semiconductor chip and the first or third contact

side,

- at least one first flexible element, which is arranged between the first

contact element of the first sub-unit and the first contact element of the

second sub-unit and which at least one first flexible element is

electrically and thermally connected to the first contact element of the

first sub-unit and to the first contact element of the second sub-unit, and

- the second sub-unit comprises a second fixation means, by which the

first and third contact element and the at least one semiconductor chip

inbetween are firmly connected together.

The chips are preferably arranged in a plane, so that the space in both

directions vertical to the main electrode sides of the chips can be used for

cooling purposes. Thereby, an efficient two sided-cooling can be achieved.

As the contact elements are connected to the chips on both main electrode

sides of the chips, heat produced in the chips can be dissipated over a

great surface and over short distances to the contact elements.

As each sub-unit has its own individual fixation means, differences in height

between the staples of two sub-units can be easily compensated. Besides,

the sub-units comprising one or more semiconductor chips can easily be

premounted from one side. Therefore, the manufacturing of the module is

easy.

There is no necessity for a housing for fixation purposes of the module. The

module with the semiconductor chips sandwiched between the contact

elements is a mechanically stable unit even without such a housing. The

contact elements, which preferably are in contact with cooling fins, can be

used with any fluid (gas like air or liquid like water) for an improved cooling.



By connecting two neighboured sub-units mechanically on one side by a

first flexible element, which electrically and thermally contacts the two

contact elements, a robust electrical connection can be achieved and the

semiconductor module is suitable for high currents.

Brief Description of Drawings
The subject matter of the invention will be explained in more detail in the

following text with reference to the attached drawings, in which:

FIG 1 shows a cross sectional view of a semiconductor subassembly

according to the invention;

FIG 2 shows a perspective view to a two-level-three -phase inverter

according to the invention;

FIG 3 shows a top view to a two-level-three -phase inverter according to

the invention;

FIG 4 shows a schematic diagram of a two-level-three -phase inverter

according to the invention; and

FlG 5 shows a perspective view on another embodiment of a first

submodule according to the invention.

The reference symbols used in the figures and their meaning are

summarized in the list of reference symbols. Generally, alike or alike-

functioning parts are given the same reference symbols. The described

embodiments are meant as examples and shall not confine the invention.

Modes for Carrying out the Invention
In FIG 1 a semiconductor module 1 according to the invention is shown.

The semiconductor module 1 comprises a first sub-unit 11 with a first

contact element 3 1 having cooling function, which first contact element 3 1

comprises a first contact side 32, and a second contact element 4 1 having

cooling function, which second contact element 4 1 comprises a second

contact side 42. The first sub-unit further comprises a first fixation means 6 .

At least one semiconductor chip 2 with a first main electrode side 2 1 and a



second main electrode side 22 opposite the first main electrode side 2 1 is

thermally connected on its first main electrode side 2 1 to the first contact

side 32 and on its second main electrode side 22 to the second contact

side 42. The first and second contact element 31, 4 1 and the

semiconductor chip(s) 2 are firmly connected together by the first fixation

means 6. At least one electrical connection is established between at least

one semiconductor chip 2 and the first or second contact side 32, 42. In

Fig. 1, the chip 2 is electrically connected to the first contact 32 side via an

electrically conductive base plate 23, which is arranged between the chip 2

and the first contact element 3 1, and to the second contact 42 side via an

electrically conductive base plate 24, which is arranged between the chip 2

and the second contact element 4 1. The first fixation means 6 can be a

screw or a clamping device. Springs or other flexible or compressible

elements can be used to improve the contact between the contact elements

31, 41, base plates 23, 24 and the chip 2.

It is also possible that at least one, but not all chips 2 are electrically

connected on the first main side 2 1 to the first contact side 32 and/or at

least one, but not all chips 2 is electrically connected on the second main

electrode side 22 to the second contact side 42. Other combinations of

electrical connections like all chips 2 of the first sub-unit 11 being

electrically connected to the first and/or second contact side 32, 42 are also

possible.

The semiconductor module 1 further comprises a second sub-unit 12 with a

first contact element 31' having cooling function, which first contact element

31' comprises a first contact side 32, and with a third contact element 5 1

having cooling function, which third contact element 5 1 comprises a third

contact side 52. At least one semiconductor chip 2', which has a first main

electrode side 2 1 and a second main electrode side 22 opposite the first

main electrode side 2 1 , is thermally connected on its first main electrode

side 2 1 to the first contact side 32 and on its second main electrode side 22

to the third contact side 52. Semiconductor chip 2' in FIG 1, typically a

switch like an insulated gate bipolar transistor (IGBT), comprises a gate



electrode, which is electrically connected by a gate connection 28 to an

electrical connector 29, typically in the form of a lead frame. On the first

main electrode side 2 1 of the chip 2' a base plate 23 is arranged, and on

the second main electrode side 22 a base plate 24 is arranged. At least one

electrical connection is established between at least one semiconductor

chip 2' and the first or third contact side 32, 52. It is also possible for the

second-unit 12 that at least one, but not all chips 2' are electrically

connected on the first main side 2 1 to the first contact side 32 and/or at

least one, but not all chips 2' are electrically connected on the second main

electrode side 22 to the third contact side 52. Other combinations of

electrical connections like all chips 2' of the second sub-unit 12 being

electrically connected to the first and/or third contact side 32, 52 are also

possible. The second sub-unit 12 comprises a second fixation means 7, by

which the first and third contact element 31', 5 1 and the at least one

semiconductor chip 2' are firmly connected together. The second fixation

means 7 can be a screw or a clamping device. Springs or other flexible or

compressible elements can be used to improve the contact between the

contact elements 31', 51, base plates 23, 24 and the chip 2'.

At least one first flexible element 33 is arranged between the first contact

element 3 1 of the first sub-unit 11 and the first contact element 3 1' of the

second sub-unit 12. The at least one first flexible element 33 is electrically

and thermally connected to the first contact element 31 of the first sub-unit

11 and to the first contact element 3 1' of the second sub-unit 12.

Preferably, the first flexible element 33 is a cable strand. A cable strand has

the advantage that good electrical connection is achieved via the cable

strand and it has superior mechanical properties, i.e. it is stable, but has

also good flexibility properties.

In another preferred embodiment, a first cooling element 3 comprises the

first contact elements 31, 31' and typically also cooling fins 34 to improve

the cooling properties of the device. The first cooling element 3 comprising

the first contact elements 31, 31' and the flexible element 33 may be

formed from one piece, e.g. by a diminution (e.g. by reducing the thickness



or width) between the first contact elements 31, 31'. Any other first flexible

element 33, which allows a vertical movement or shifting of two first contact

elements 3 1, 31' against each other, which contact elements 31 , 31' belong

to one cooling element 3, but are part of two neighboured subunits 11 and

12, and which first flexible element 33 has appropriate electrical

conductivity properties for a current to flow between the contact elements

31, 31' is also possible. The flexible element 33 may, e.g. comprises a

bended or folded portion.

A second cooling element 4 comprises the second contact elements 41, 41'

arranged in one line 9 and a third cooling element 5 comprises the third

contact elements 51, 51' arranged in one line 9' (FIG 3). Typically, the

cooling elements 4, 5 comprise cooling fins 34 to improve the cooling

properties of the device.

Any of the sub-units 11, 11' , 12, 12' may comprise only one semiconductor

chip 2 , 2', 2" like a diode, reverse conducting switch, bidirectional switch or

more than one semiconductor chip 2, 2\ 2", e.g. a co-package of IGBT with

diode, in that case typically an antiparallel diode. A combination of different

types of chips or more than one chip of one type or e.g. at least two chips

as a staple one upon the other is also possible.

In another preferred embodiment of the inventive semiconductor module

the first fixation means 6 is reversibly detachable from the first contact

element 3 1, the at least one semiconductor chip 2 and /or the second

contact element 4 1. The second fixation means 7 may also be a

compression means, which is typically reversibly detachable from the first

contact element 3 1' , the at least one semiconductor chip 2' and / or the

third contact element 5 1. Such reversible fixation means 6 , 7 could be e.g.

screws or screws in combination with springs, clamping means, bolts etc.

Alternatively, the first and/or second fixation means 6, 7 is a bonding

means, in particular a glue means or a solder means, which means are

typically not reversibly attachable. It is also possible to use a combination of



reversible and non-reversible fixation means, either by using them

alternatively or by using them together (e.g. screw together with bonding).

If a bonding means is used or if in another way an appropriate electrical

and thermal connection is achieved between the contact elements 3 1, 31',

41, 41', 51, 51' and the chips 2, 2', the contact elements 31, 31', 41, 41', 5 1

51' do not even need to be stiff, but could be partially or completely flexible.

E.g. the first contact elements 31, 31' and first flexible elements 33 could be

made of the same material, in particular of one piece.

In another preferred embodiment, the semiconductor chips 2, 2' are

arranged in a plane. This plane can either be a flat plane or a curved plane,

if it is advantageous for geometrical reasons.

FIG. 2 shows a perspective view on a two-level-three -phase inverter with

chips 2, 2' being arranged in first lines 8, 8' and second lines 9, 9', 9". The

first line 8 is typically a (DC+) electrical connection and the first line 8' a

(DC-) electrical connection. The second lines 9, 9', 9" are typically the

electrical connections for the three phases of the inverter.

FIG 3 shows a top view and FIG 4 shows a schematic diagram of the two-

level-three-phase inverter shown in FIG 2 . TypicallyTfirst sub-units 11, 11'

and second sub-units 12,12' respectively are arranged in a matrix with the

sub-units or chips 2, 2' being arranged in a first direction in first lines 8, 8'

and in a second direction in second lines 9 , 9', 9". The crosses 27 and

circles 27' show the electrical conducting direction of the chips 2, 2', the

crosses 27 being a direction from the first contact element 3 1 to the second

contact element 4 1 and the circles being the opposite direction. In a

preferred embodiment shown in FIG. 2 and 3, the first and second lines are

arranged perpendicular to each other. A first sub-unit 11 is arranged

together with a second sub-unit 12 in a first direction in a first line 8 and

another first sub-unit 11' is arranged together with another second sub-unit

12' in the first direction in another first line 8'. The first sub-unit 11 and the

first sub-unit 11' are arranged in a second direction in a second line 9 and

the second sub-unit 12 and the second sub-unit 12' are arranged in the



second direction in another second line 9'. An electrical connection is

established between the second contact element 4 1 of the first sub-unit 11

and the second contact element 4 1' of the first sub-unit 11'. Alternatively or

additionally an electrical connection is established between the third contact

element 5 1 of the second sub-unit 12 and the third contact element 5 1 ' of

the second sub-unit 12'.

FIG 4 shows a schematic diagram of the two-level-three-phase inverter

shown in FIG 2. The semiconductor chips 2, 2', which are arranged in one

second line 9, 9' or 9" are electrically connected in series.

Generally, chips within one line or within one sub-unit can be electrically

connected in series, or parallel or anti-parallel or even in a combination

thereof.

With sub-units 11, 11', 12, 12' being arranged in a matrix as described

above, different kind of inverters or converters can be built like a matrix

converter or a three-level neutral point clamped inverter.

In FIG 3 it is shown that a second flexible element 43 may be arranged

between the second contact element 4 1 of the first sub-unit 11 and the

second contact element 4 1' of the first sub-unit 11', the sub-units 11, 11'

being arranged adjacent to each other in one second line 9. In this case,

the second flexible element 43 is electrically and thermally connected to the

second contact elements 4 1, 4 1' . A third flexible element 53 can also be

arranged between the third contact element 5 1 of the second sub-unit 12

and the third contact element 51' of the second sub-unit 12', whereby the

third flexible element 53 is electrically and thermally connected to the third

contact elements 5 1, 51' of two neighboured sub-units 12, 12'.

It is not necessary that flexible elements 33, 43, 53 are arranged between

all of the contact elements 3 1, 3 1' or 4 1, 4 1' or 5 1, 5 1' belonging to sub-

units, which are arranged in one line 8, 8', 9, 9', 9". In the inventive

semiconductor module 1 a complete cooling element 4 , 5, or 3 may be stiff,

i.e. the cooling element does not have any flexible elements 33, 43, 53 and

still it is possible to balance for different heights of all sub-units 11, 11', 12,



12' as long as there are enough flexible elements 33, 43, 53 available in the

module 1, i.e. at least one flexible element 33. It is also possible to have in

one line only some flexible elements 33 between two neighboured contact

elements 31, 31' or 41, 41' or 51, 51' and between some other neighboured

contact elements 3 1, 3 1' or 41, 41' or 5 1 , 51' no flexible elements 33, 43,

53 in between, in order to enhance the mechanical stiffness of the module 1

or for improved electrical conductivity.

FIG 5 shows another embodiment of a first subunit 11 of an inventive

semiconductor module 1. The first subunit 11 comprises semiconductor

chips 2, 2", typically a number of gate controlled chips 25, 25", in particular

insulated gate bipolar transistors (IGBTs) and a number of diodes 26, 26'. A

gate controlled chip 25 and a diode 26 are electrically and thermally

connected to the first contact element 3 1 on their first main side 21. On the

second main side of the chips 25, 26, the chips 25, 26 are thermally

connected to the second contact element 4 1. The chips 25, 26 are

electrically connected to each other on their second main side 22 via (the

base plate 24 and) an electrical connector 142 being arranged between the

chips 25, 26 and the second contact element 4 1. An insulation layer 13'

insulates the electrical connector 142 from the second contact element 4 1.

Generally, at least one electrical connection is established between at least

one semiconductor chip 2 on its first main electrode side 2 1 and the first

contact side 32, and between the chip 2 on its second main electrode side

22 and an electrical connector 142.

Another chip 2" or a set of gate controlled chip 25' and diode 26' is

arranged between the same first contact element 3 1 and the same second

contact element 41, the chips 2" or 25', 26' being thermally connected to

the contact elements 31, 41. The chip 2" or gate controlled chip 25' and

diode 26' are electrically connected to the second contact element 4 1 on

their second main side 22. On the first main side 2 1 of the chips 25', 26',

the chips 25', 26' are electrically connected to each other via (base plate 23

and) an electrical connector 141 being arranged between the chips 25', 26'



and the first contact element 3 1. An insulation layer 13 insulates the

electrical connector 141 from the first contact element 3 1.

The electrical connector 141 is electrically connected to the electrical

connector 142 via a third flexible, electrically conductive element 143,

typically a spring, between the electrical connectors 141 , 142. The electrical

connectors 141 , 142 and the flexible connection element 143 form a cross¬

over bar 14. In a preferred embodiment the electrical connectors 141, 142

and the third flexible element 143 are made from one piece. Of, course any

type of semiconductor chips 2, 2' or more or less semiconductor chips can

be arranged in the prescribed manner.

In another preferred embodiment, not shown in a figure, the semiconductor

module 1 comprises at least one sub-unit 11, 11', 12, 12' with a number of

chips 2 , 2', 2", all of which are electrically insulated on one main side 21,

22. Either the chips are insulated from the first contact element 3 1 by an

insulation layer 13, 13' being arranged between the first main side 2 1 and

the first contact element 3 1, but which chips are electrically connected to

each other by an electrical connector layer, arranged between the chips 2 ,

2', 2" on their first main electrode side 2 1 and the insulation layer 13, 13'.

Alternatively the chips may be insulated from the second contact element

4 1 by an insulation layer 13, 13' being arranged between the second main

side 22 and the second contact element 4 1, but which chips are electrically

connected to each other by an electrical connector layer, arranged between

the chips 2, 2', 2" on their second main electrode side 22 and the insulation

layer 13, 13'.

The semiconductor module according to the invention can be applied in

many electrical devices like a converter, inverter, motor drive, rectifier,

power supply or a power factor controller.

Reference List
1 Semiconductor module

11, 11' first sub-unit



12, 12' second sub-unit

13, 13' insulation layer

14 cross-over bar

141 electrical connector

142 electrical connector

143 third flexible element

2, 2', 2" semiconductor chip

2 1 first main electrode side

22 second main electrode side

23, 24 base plate

25, 25' gate controlled chips

26, 26' diode

27, 27' electrical conductivity direction

28 gate electrode

29 gate connection

3, 3' first cooling element

31, 31' first contact element

32 first contact side

33 first flexible element

34 cooling fins

4 second cooling element

4 1, 4 1' second contact element

42 second contact side

43 second flexible element

5 third cooling element

51, 51' third contact element

52 third contact side

53 third flexible element

6 first fixation means

7 second fixation means

8 , 8' first line

9, 9' second line

10 insulator



C L A I M S

1. Semiconductor module (1) comprising

a first sub-unit ( 11, 11') with a first contact element (31) having

cooling function, which first contact element (31) comprises a first

contact side (32), with a second contact element (41 , 41') having

cooling function, which second contact element (41, 41') comprises a

second contact side (42), with a first fixation means (6) and with at

least one semiconductor chip (2, 2"), which has a first main

electrode side (21) and a second main electrode side (22) opposite

the first main electrode side (21), the at least one semiconductor

chip (2, 2") being thermally connected on its first main electrode side

(21) to the first contact side (32) and on its second main electrode

side (22) to the second contact side (42), and at least one electrical

connection is established between at least one semiconductor chip

(2, 2") and the first or second contact side (32, 42), the first and

second contact element (31 , 41, 41') and the at least one

semiconductor chip (2, 2") being firmly connected together by the

first fixation means (6),

the semiconductor module (1) comprising a second sub-unit (12,

12'), with a first contact element (31 ') having cooling function, which

first contact element (31') comprises a first contact side (32), with a

third contact element (51, 51') having cooling function, which third

contact element (51 , 51') comprises a third contact side (52), and

with at least one semiconductor chip (2'), which has a first main

electrode side (21) and a second main electrode side (22) opposite

the first main electrode side (21), the at least one semiconductor

chip (2') being thermally connected on its first main electrode side

(21) to the first contact side (32) and on its second main electrode

side (22) to the third contact side (52), and at least one electrical

connection is established between at least one semiconductor chip

(2') and the first or third contact side (32, 52),
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the semiconductor module (1) comprising at least one first flexible

element (33), which is arranged between the first contact element

(31) of the first sub-unit ( 11, 11') and the first contact element (31') of

the second sub-unit (12, 12') and which at least one first flexible

element (33) is electrically and thermally connected to the first

contact element (31 ) of the first sub-unit (11, 11') and to the first

contact element (31') of the second sub-unit (12, 12'), characterized

in that

the second sub-unit (12, 12') comprises a second fixation means (7)

and the first and third contact element (31', 51 , 51') and the at least

one semiconductor chip (2') are firmly connected together by the

second fixation means (7).

2 . Semiconductor module (1) according to claim 1, characterized in that

at least one electrical connection is established in the first sub-unit

(11, 11') between at least one semiconductor chip (2, 2") and the

first contact side (32) and at least one electrical connection is

established between at least one semiconductor chip (2, 2") and the

second contact side (42).

3. Semiconductor module (1) according to claim 1 or 2, characterized in

that

at least one electrical connection is established in the second sub-

unit (12, 12') between at least one semiconductor chip (2') and the

first contact side (32) and at least one electrical connection is

established between at least one semiconductor chip (2') and the

third contact side (52).

4. Semiconductor module (1) according to any of the claims 1 to 3,

characterized in that the at least one semiconductor chip (2, 2") and

the at least one semiconductor chip (2') are arranged in a plane.

5. Semiconductor module (1) according to claim 4, characterized in that

the plane is flat.



6. Semiconductor module (1) according to claim 4, characterized in that

the plane is curved.

7. Semiconductor module (1) according to any of the claims 1 to 6,

characterized in that the first contact element (31) of the first sub-unit

( 11, 11') and the first contact element (31 ') of the second sub-unit

(12, 12') and the at least one first flexible element (33) is formed from

one piece.

8. Semiconductor module (1) according to any of the claims 1 to 3,

characterized in that the at least one first flexible element (33) is a

cable strand.

9. Semiconductor module (1) according to claim 1, characterized in that

the first sub-unit ( 1 1, 11') comprises at least two semiconductor

chips (2, 2"), in that at least one electrical connection is established

between at least one semiconductor chip (2) on its first main

electrode side (21) and the first contact side (32), and between said

at least one semiconductor chip (2) on its second main electrode

side (22) and an electrical connector (142), an insulation layer (13')

being arranged between and electrically insulating the electrical

connector (142) and the second contact element (41),

at least one electrical connection is established between at least one

other semiconductor chip (2") on its second main side (22) and the

second contact side (42) and between said at least one

semiconductor chip (2") on its first main electrode side (21) and an

electrical connector (141), an insulation layer (13) being arranged

between and electrically insulating the electrical connector (141) and

the first contact element (31 , 31'), and in that the electrical

connectors (141, 142) are electrically connected via a third flexible

element (143).

10. Semiconductor module (1) according to claim 1, characterized in that

a first sub-unit ( 11) is arranged together with a second sub-unit (12)

in a first direction in a first line (8), another first sub-unit ( 11') is



arranged together with another second sub-unit (12') in the first

direction in another first line (81) ,

the first sub-unit (11) and the first sub-unit (11) being arranged in a

second direction in a second line (9) and the second sub-unit (12)

and the second sub-unit (12') being arranged in the second direction

in another second line (9'), in that an electrical connection is

established between the second contact element (41) of the first

sub-unit ( 11) and the second contact element (41') of the first sub-

unit ( 11'), and/or

an electrical connection is established between the third contact

element (51) of the second sub-unit (12) and the third contact

element (51') of the second sub-unit (12').

11.Semiconductor module (1) according to claim 10, characterized in

that a second flexible element (43) is arranged between the second

contact element (41) of the first sub-unit (11) and the second contact

element (41') of the first sub-unit ( 11'), which second flexible element

(43) is electrically and thermally connected to said second contact

elements (41, 41') and/or a third flexible element (53) is arranged

between the third contact element (51) of the second sub-unit (12)

and the third contact element (51 ') of the second sub-unit (12'),

which third flexible element (53) is electrically and thermally

connected to said third contact elements (51 , 51').

12. Semiconductor module (1) according to any of the claims 10 or 11,

characterized in that the first contact elements (31 , 3 1 ') arranged in

one first line (8, 8') form a stiff first cooling element and/or the

second contact elements (41, 41') arranged in one second line (9)

form a stiff second cooling element and/or the third contact elements

(51 , 51') arranged in one second line (9') form a stiff third cooling

element.

13. Semiconductor module (1) according to any of the claims 1 to 12,

characterized in that the first fixation means (6) is reversibly



detachable from the first contact element (31 , 31'), the at least one

semiconductor chip (2) and /or the second contact element (41) and

/or in that the second fixation means (7) is reversibly detachable from

the first contact element (31 , 31'), the at least one semiconductor

chip (2') and / or the third contact element (51).

14. Semiconductor module (1) according to any of the claims 1 to 12,

characterized in that the first and / or second fixation means (6, 7) is

a compression means or a bonding means, in particular a glue

means or a solder means.

15. Semiconductor module (1) according to any of the preceding claims

applied in a converter, inverter, motor drive, rectifier, power supply or

power factor controller.



AMENDED CLAIMS

received by the International Bureau on 19 December 2007 (19.12.2007)

the semiconductor module (1) comprising at least one first flexible

element (33), which is arranged between the first contact element

(31 ) of the first sub-unit ( 1 1, 11') and the first contact element (31 ') of

the second sub-unit (12, 12') and which at least one first flexible

element (33) is electrically and thermally connected to the first

contact element (31 ) of the first sub-unit ( 1 1, 11") and to the first

contact element (31') of the second sub-unit (12, 12'), characterized

in that

the second sub-unit (12, 12') comprises a second fixation means (7)

and the first and third contact element (31 ' , 5 1, 5 1') and the at least

one semiconductor chip (2') are firmly connected together by the

second fixation means (7),

in that the first sub-unit ( 11, 11') is individually compressed by the

first fixation means (6) and in that the second sub-unit (12, 12') is

individually compressed by the second fixation means (7).

2. Semiconductor module (1) according to claim 1, characterized in that

at least one electrical connection is established in the first sub-unit—

( 11, 11') between at least one semiconductor chip (2, 2") and the

first contact side (32) and at least one electrical connection is

established between at least one semiconductor chip (2, 2") and the

second contact side (42).

3. Semiconductor module (1) according to claim 1 or 2 , characterized in

that

at least one electrical connection is established in the second sub-

unit (12, 12') between at least one semiconductor chip (2') and the

first contact side (32) and at least one electrical connection is

established between at least one semiconductor chip (2') and the

third contact side (52).

4 . Semiconductor module (1) according to any of the claims 1 to 3,

characterized in that the at least one semiconductor chip (2, 2") and

the at least one semiconductor chip (2 ) are arranged in a plane.

5 . Semiconductor module (1) according to claim 4 , characterized in that

the plane is fiat.
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