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(57) ABSTRACT

The mvention relates to an electronic module comprising at
least one electronic or electric component (3), a base plate (4),
and a support plate (2), 1n particular a printed circuit board or
a substrate. Said support plate (2) 1s arranged on the base plate
(4) and comprises conductor paths. Said base plate (4) com-
prises a blind hole-type recess (8) on a side oriented towards
the support plate (2). The component (3) 1s in contact on the
support plate (2) and 1s arranged 1n the recess (5) of the base

plate (4).
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1
ELECTRONIC MODULE

BACKGROUND OF THE INVENTION

The present invention relates to an electronic module and
in particular to a transmission control module for motor
vehicles.

In the prior art, a plurality of sensors 1s required at multiple
locations, for example, 1n the case of transmission control
systems 1n order to acquire different signals, as, e.g., tempera-
ture, pressure and rotational speed. Feed lines to said sensors
consist, for example, of flex foils or cables and are connected
to the transmission controller which typically comprises a
small printed circuit board. As a result, a very large assembly
outlay 1s mncurred and the necessary connections between
sensors and printed circuit board are relatively expensive. In
addition, a large number of procedural steps, as, e.g., bond-
ing, soldering, welding or adhesive bonding, are required. It
would therefore be desirable to provide a cost effective elec-
tronic module which particularly can be used 1n transmission
control systems of motor vehicles.

SUMMARY OF THE INVENTION

The mventive electronic module has 1n contrast the advan-
tage that a cost effective and simply designed module can be
produced, which 1n particular makes a modular design for
applications 1n different motor vehicles possible. In addition,
an overall construction height of the module can be reduced in
accordance with the mnvention. This 1s achieved according to
the invention by virtue of the fact that the electronic module
comprises a base plate and a support plate, on which support
plate an electronic or electric component 1s arranged. The
support plate 1s thereby arranged on the base plate, and said
base plate comprises a blind hole-type recess for receiving at
least one electronic or electric component on a side oriented
towards the support plate. The component 1s connected to the
support plate, 1n particular to a printed circuit board or sub-
strate, and 1s arranged in the recess i1n the base plate. This
facilitates a reduction of the total construction height of the
module as well as a side protection of the component arranged
in the recess.

A sensor 1s furthermore preferably arranged on a side of the
support plate facing away from the base plate. The sensor can
preferably be a pressure sensor or a temperature sensor or a
position sensor or an attitude sensor.

The electronic component arranged 1n the recess 1s further-
more preferably an interference suppression assembly. In a
particularly preferred manner, the interference suppression
assembly 1s thereby arranged on the support plate at a rear
position in relation to a component 1n which interference 1s to
be suppressed. As a result, 1t 1s especially possible for shield-
ing measures by said interference suppression assembly to be
provided directly at a source of electromagnetic interfer-
ences. Said interference suppression assembly particularly
achieves a high suppression of interference as a result of the
close proximity thereof to a component 1n which interference
1s to be suppressed.

According to a further preferred embodiment of the inven-
tion, the electronic component which is arranged in the recess
in the base plate 1s a small modular printed circuit board. Said
modular printed circuit board can thereby be arranged 1n a
well protected manner on the support plate.

A sealing compound furthermore preferably completely
f1lls a cavity of the recess of the base plate. In so doing, the
sealing compound 1s preferably made from a material which
has very good thermal conductivity properties.
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2

In a particularly preferred manner, the base plate 1s
designed as a cooling plate and 1n particular as a sheet metal
plate or an aluminum plate.

According to a further preferred embodiment of the mven-
tion, the support plate comprises a base area and at least one
connection element, which 1s a part of the base area and 1s
positioned at an angle to said base area, a component, in
particular a sensor, being arranged 1n the connection element.
Said connection element 1s thus formed from a part of the
support plate and 1s tilted upwards at the desired angle, pret-
erably 90°, to the base area. In particular, a stmple and cost-
elfective production of the electronic module can thereby be
tacilitated. This results from the fact that the electronic com-
ponent can be equipped 1n the plane of the base area by means
of surface technology, the connection element 1s then exposed
from said base area and finally said connection element
together with the component 1s bent at the desired angle out of
the plane of said base area. Support plates are basically com-
mercial substrates, 1n particular multi-layered substrates, for
example substrates having at least one copper layer and at
least one 1nsulation layer. The connection element 1s prefer-
ably milled from the base area. In so doing, the connection
clement has, for example, a width of 3-7 mm starting from the
intended bending line in the substrate. The connection ele-
ment 1s pivoted upward 1n a radius along the intended bending
line. Experiments show that such commercial substrates
withstand multiple bending without incurring damage.

A support element 1s furthermore preferably provided
which supports the connection element. The support element
can, for example, be fastened to the connection element using
clips.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred exemplary embodiment of the invention 1s
described below 1n detail with reference to the accompanying
drawings. In the drawings:

FIG. 1 shows a schematic, perspective and partially cut-
away view ol an electronic module according to an exemplary
embodiment of the invention, and

FIG. 2 shows a sectional view of a section of the electronic

module from FIG. 1.

DETAILED DESCRIPTION

An electronic module 1 according to a preferred exemplary
embodiment 1s described below 1n detail with reference to the
FIGS.1and 2. As can be seen in FIG. 1, the electronic module
1 comprises a support plate 2 which can, e.g., be a printed
circuit board or a substrate. A variety of components can be
arranged on the support plate according to need. The elec-
tronic module 1 further comprises a base plate 4, which 1s an
aluminum plate 1n this exemplary embodiment. The support
plate 2 1s thereby laminated to one side of the base plate 4.

The base plate 4 further comprises a blind hole-type recess
5 on a side oriented towards the support plate 2. As can
especially be seen 1n FIG. 2, the electronic or electric com-
ponent 3 1s thereby attached to the support plate 2 such that 1t
protrudes 1nto the cavity Sa of the recess 5. The recess 3 1s
designed having such a depth that the component 3 1s com-
pletely accommodated. In this exemplary embodiment, the
components 3 are designed as interference suppression com-
ponents. An interference suppression ol the other compo-
nents disposed, for example, above the interference suppres-
sion components can thus result directly at an interference
source and has a high interference suppression eifect because
of short connecting paths.
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It should further be noted that the cavity Sa of the recess 5
can also be partially or completely filled with a sealing com-
pound or paste or an adhesive.

As can further be seen from FIG. 1, An HDI printed circuit
board (HDI: high density interconnect) can, for example, be
disposed 1n a further recess 5. Such HDI printed circuit boards
are compactly designed printed circuit boards with high pack-
ing density. The HDI printed circuit board 10 can, for
example, be disposed 1n the recess 5 by means of a slug-up
configuration so that rapid heat dissipation into the base plate
4 1s possible. In order to reliably fix the modular printed
circuit board 10, said board can also further be fixed to the
bottom and/or side walls of the recess 5 using an adhesive.

As can further be seen from FIG. 1, additional electronic
components, such as, for example, a pressure sensor 8, can be
disposed at arbitrary positions on the support plate 2. In
addition, the reference numeral 9 denotes a plug connector.

As can further be seen from FIG. 1, the support plate 2
comprises a base area as well as a plurality of connection
clements 21. The connection elements 21 are bent upwards
from the base area at an angle a of 90°. Depending on the
length of the connection elements, sensors 6, which are
arranged 1n an end region of each connection element 21, are
thereby disposed 1n the space relative to the base area 20. The
reference numeral 7 denotes a separate reinforcing element
which 1s fixed to the base plate 4 and supports the connection
clements. The connection elements and the reinforcing ele-
ments 7 can, for example, be connected by means of clips. It
should be noted that instead of using the reinforcing elements
7, 1t 1s 1n principle also possible for a region of the base plate
4 corresponding to the connection element to be exposed and
to be tilted upwards together with said connection element.
The connection elements 21 are preferably separated from the
base area 20 by means of a milling process. In so doing, a
milling process on one side can be sufficient 1f the connection
clement 1s formed on an edge region of the support plate 2 (in
FIG. 1 the connection element 21 on the far leit); or a milling
process 1s carried out on three sides (in FIG. 1 the central
connection element 21). Hence, a modular design can be
achieved, whereby the electronic module 1 according to the
invention 1s particularly suitable as a transmission control
module, which can be adapted to different variants, for
example to different motor vehicles. In so doing, assembly
costs and processing costs, such as bonding, soldering, weld-
ing or adhesive bonding of electronic components, can par-
ticularly be reduced.

The mvention claimed 1s:

1. An electronic module, comprising:

at least one electronic or electric component (3),
a base plate (4) and
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a support plate (2), said support plate (2) being arranged on
the base plate (4) and comprising conductor paths,

wherein said base plate (4) comprises a blind hole-type
recess (3) on a side oriented towards the support plate

(2),

wherein the at least one electronic or electric component
(3) 1s mounted on the support plate (2) and 1s arranged 1n
the recess (5) of the base plate (4), and

wherein the support plate (2) comprises a base area (20)
and at least one connection element (21), which 1s inte-
grally formed with the base area (20) and 1s positioned at
a non-zero angle (@) to said base area (20), a sensor (6)

being arranged in the at least one connection element
(21).

2. The electronic module according to claim 1, character-
1zed 1n that at least one sensor (6, 8) 1s arranged on a side of the
support plate (2) facing away from the base plate (4).

3. The electronic module according to claim 1, character-
ized 1n that the at least one electronic or electric component
(3) 1s an 1nterference suppression component.

4. The electronic module according to claim 3, character-
ized 1 that the interference suppression component 1s
arranged on the support plate (2) facing the base plate (4) 1n
proximity of a component 1n which interference i1s to be
suppressed.

5. The electronic module according to claim 1, character-
ized 1n that the at least one electronic or electric component
(3) 1s a HDI printed circuit board.

6. The electronic module according to claim 1, character-
ized 1n that a cavity (5a) of the recess (5) 1s completely or
partially filled with a sealing compound.

7. The electronic module according to claim 1, character-
1zed 1n that the base plate (4) 1s embodied as a cooling plate.

8. The electronic module according to claim 1, character-
ized 1n that the at least one electronic or electric component
(3) arranged 1n the recess (5) 1s fixedly bonded 1n said recess
(3) by means of an adhesive.

9. The electronic module according to claim 1, further
comprising a reinforcing element (7) which supports the con-
nection element (21).

10. The electronic module according to claim 1, character-
1zed 1n that the support plate (2) 1s a printed circuit board or a
substrate.

11. The electronic module according to claim 1, character-
1zed 1n that the base plate (4) 1s embodied as a cooling plate
made from aluminum.

12. The electronic module according to claim 1, character-
ized 1n that a cavity (3a) of the recess (5) 1s completely or
partially filled with a sealing compound which has a very
good thermal conductivity.

G o e = x



	Front Page
	Drawings
	Specification
	Claims

