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(54) Title of the Invention: Display assembly with an internal casing 
Abstract Title: Display assembly with an internal casing

(57) A display assembly 10 for a vehicle comprising a housing 12 having a front opening 22, a peripheral wall 24, and a 
rear wall 26 arranged along a main axis A1, said housing being configured to receive a display module 18, such as 
a liquid crystal display module, on a front opening side and to contain a printed circuit board 16 which is connected 
to the display module and which includes an electronic control unit to control the display module. The assembly 
further comprises an internal casing 14 which is mounted in the housing against the housing rear wall, said internal 
casing comprising first and second holding surfaces 42, 44 configured to receive the printed circuit board and the 
display module respectively, and the housing comprises first and second axially retaining members 46, 72 for 
holding the printed circuit board and the display module against their respective holding surfaces. The internal 
casing peripheral wall 38 may include apertures configured to give way to the retaining members, and could be 
formed from one piece of a die cast metallic alloy. A lid 78 may also be included within the assembly.
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DISPLAY ASSEMBLY WITH AN INTERNAL CASING

FIELD OF THE INVENTION

The present invention generally relates to the field of display 

assembly. The invention relates in particular to a display assembly for use 

in an automotive vehicle.

BACKGROUND OF THE INVENTION

Automotive vehicles use more and more display modules such as 

liquid crystal display (LCD) modules to communicate various types of 

information to the users of the vehicles. Display modules are generally 

part of a display assembly including an external housing and a printed 

circuit board including an electronic control unit to control the display 

module. The external housing is generally made of a die cast metallic alloy 

such that it acts both as a back cover and as a heat sink to help dissipate 

thermal energy generated by some electronic component on the printed 

circuit board.

Display assemblies are arranged in multiple areas of the vehicle 

including the central panel and the cluster area of the vehicle. Additionally, 

the users demand display modules with high brightness.

Some of the issues that have to be faced when integrating display 

modules in the vehicle include the need for thermal dissipation, mura 

effect avoidance, need to ensure mechanical stiffness and good EMC 

performance, and of course competitive cost structure while still providing 

display with high brightness.

Current display assemblies mainly use screws to fix the display 

module in a housing. Such solutions are not entirely satisfactory because 

fixation by screw introduce tension on the display module causing mura 

effect. Such mura effect is the result of non-planarity of the die cast 

constituting the external housing of the display assembly. Additionally 

many screws are required to hold all parts of the display assembly 
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together. Screw assembly is time consuming on production lines and 

generate significant assembly cost.

OBJECT OF THE INVENTION

The object of the present invention is to provide a solution, which 

overcomes the shortcomings of prior art display assemblies. In particular, 

the object of the present invention is to provide a display assembly of 

reliable and economic design.

SUMMARY OF THE INVENTION

The present invention relates to a display assembly for an 

automotive vehicle comprising a housing having a front opening, a 

peripheral wall, and a rear wall arranged along a main axis, said housing 

being configured to receive a display module, such as a liquid crystal 

display module, on a front opening side and to contain a printed circuit 

board which is connected to the display module and which includes an 

electronic control unit to control the display module, characterized in that it 

further comprises an internal casing which is mounted in the housing 

against the housing rear wall, said internal casing comprising a first 

holding surface configured to receive the printed circuit board and a 

second holding surface configured to receive the display module, and in 

that the housing comprises a first set of axially retaining members holding 

the printed circuit board on the first holding surface and a second set of 

axially retaining members holding the display module on the second 

holding surface.

A merit of the present invention is to provide a display assembly 

which combines the technical advantages of plastic parts with the 

technical advantage of die cast metallic parts. The internal casing provides 

good mechanical stiffness to ensure good planarity to receive the display 

module, preventing mura effect. The internal casing acts as a heat sink to 

help with thermal dissipation from the printed circuit board and the 

electronic component mounted on the printed circuit board. The internal 

casing also provides shielding to ensure electromagnetic compatibility.
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Another advantage of the present invention is that the display 

assembly is completed without need for screw which simplify the whole 

assembly. The display module, the printed circuit board, the internal 

casing are assembled altogether in the housing only by clipping.

According to other advantageous features of the invention:
- the axially retaining members extends substantially axially from 

the housing rear wall towards the housing front opening;

- the internal casing comprises a rear wall, a peripheral wall, and a 

front opening, said internal casing peripheral wall defining a first radial 

surface, between the internal casing rear wall and the internal casing front 

opening, said first radial surface forming the first holding surface;

- the internal casing peripheral wall comprises a set of apertures 

configured to give way to the first set of axially retaining members allowing 

them to grip a peripheral portion of the printed circuit board;

- the display module is mounted onto the radial front surface 

delimiting the internal casing front opening, said radial front surface 

forming the second holding surface;

- the internal casing front opening is provided with positioning 

members configured to cooperate with complementary positioning 

members arranged on the display module in view to secure the radial 

position of the display module on the internal casing;

- the internal casing front opening comprises a radial extension 

which extends outside the internal casing and at least one of the 

positioning member is arranged on a free end of the radial extension;

- the housing rear wall is provided with an aperture through which 

extends a rear portion of the internal casing;

- the housing is made of one piece of plastic material including the 

axially retaining members;

- the internal casing is made of one piece of die cast metallic alloy;

- the printed circuit board includes at least one electric connector 

which extends on the rear side of the printed circuit board through a 

connector aperture arranged in the internal casing rear wall;
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- it further comprises a lid member which is mounted between the 

internal casing peripheral wall and the housing peripheral wall to secure at 

least some of the axially retaining members in their retaining position;

- said lid member comprises a radial extension which covers a 

peripheral portion of the display side of the display module.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described, by way of example, 

with reference to the accompanying drawings, in which:

- Figure 1 is a perspective exploded view showing a display 

assembly including a housing, a printed circuit board, a display 

module, and an internal casing in accordance with a preferred 

embodiment of the invention;

- Figure 2 is a cross section view showing a partial portion of the 

display assembly of figure 1, in particular an axially retaining 

member for the printed circuit board;

- Figure 3 is a perspective view with cross section showing a 

partial portion of the display assembly of figure 1, in particular 

an axially retaining member for the display module and a 

positioning member for the display module;

- Figure 4 is a perspective view showing a partial portion of the 

display assembly of figure 1, in particular a radial extension of 
the internal casing to receive the display module and a 

positioning member for the display module;

- Figure 5 is a perspective view with cross section showing a 

partial portion of the display assembly of figure 1, in particular a 

lid member securing an axially retaining member in a holding 

position.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

In the following description, similar components may be 

designated with the same reference number.
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Figure 1 is an exploded perspective view of a display assembly 10 

for an automotive vehicle in accordance with a preferred embodiment of 

the invention. The display assembly 10 comprises a housing 12 in which 

are stacked up an internal casing 14, a printed circuit board 16, a display 

module 18 and a lid member 20.
In the following description, without limiting purpose, an axial 

orientation along a main axis A1 corresponding to the stacking direction 

will be used arbitrarily. A radial orientation will also be used relative to the 

main axis A1. The main axis A1 will be oriented from the rear to the front 

corresponding to an orientation from the bottom to the top when looking at 

figure 1.

In the present embodiment, the housing 12 comprises a front 

opening 22, a peripheral wall 24 oriented axially, and a rear wall 26 

substantially perpendicular to the main axis A1. The housing rear wall 26 

is provided with a rear aperture 28 delimited by a rear shoulder portion 30. 

Said housing rear aperture 28 has a shape substantially complementary of 

a rear portion 32 of the internal casing 14, allowing said internal casing 

rear portion 32 to extend axially through said housing rear aperture 28. 
This arrangement is illustrated more particularly by figures 2, 3 and 5.

Said internal casing 14 is designed to be inserted axially into the 

housing 12 and into the housing rear aperture 28 until a bearing surface 

34 comes into abutment against the housing rear shoulder portion 30.
Said internal casing 14 comprises a front opening 36, a peripheral 

wall 38 oriented substantially axially, and a rear wall 40 substantially 

perpendicular to the main axis A1. In the present embodiment, and as 

illustrated by figure 2 and 5, said internal casing peripheral wall 38 

comprises a front shoulder portion, or first radial surface, defining a first 

holding surface 42 configured to receive the printed circuit board 16 and a 

rear shoulder portion defining said bearing surface 34.

Advantageously, the internal casing front opening 36 is delimited 

by a radial front surface defining a second holding surface 44 configured 

to support the display module 18.
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The printed circuit board 16 is held in position on the first holding 

surface 42 by a first set of axially retaining members 46. In the present 

embodiment, said first set of axially retaining members 46 is constituted of 

four resilient locking arms, or clips, extending axially from the housing rear 

wall 26 towards the housing front opening 22, on each side of the internal 

casing 14. Each axially retaining member 46 comprises a locking surface 

48 oriented rearward and designed to be clipped over the front side 50 of 

the printed circuit board 16 to retain axially said printed circuit board 16 in 

position on said first holding surface 42.

Advantageously, said internal casing 14 is provided with lateral 

apertures 50 which allow the free end of each axially retaining member 46 

to enter into the internal casing 14 to grab a peripheral portion of the 

printed circuit board 16.

Each axially retaining member 46 is designed to resiliently flex, or 

bend, radially outwardly when the printed circuit board 16 is inserted 

axially into the internal casing 14, and to bend back inwardly to their rest 

position shown on the figures wherein said axially retaining member 46 

hold the printed circuit board 16 in position.

According to the present embodiment, as illustrated more 

particularly by figures 3 and 4, the internal casing front opening 36 is 

provided with positioning members 52 arranged to cooperate with 

complementary positioning members 54 provided on the display module

18. Said internal casing positioning members 52 comprises on one side of 

the internal casing 14 two pairs of positioning ribs 55, 56 defining a 

positioning notch 58 designed to receive and secure in a radial or 

transverse plane, relative to the main axis A1, a complementary lug 60 

arranged on a peripheral portion of the display module 18. Said 

complementary lug 60 is part of said display module complementary 

positioning members 54.

On the other side of the internal casing 14, the front opening 36 

comprises a radial extension 62 which extends outside the internal casing 

14 and which comprises an axial flange 64 provided with a positioning 

member 52. Said radial extension 62 comprises a radial surface 66 
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forming a support surface for the display module 18. In the present 

embodiment, the flange positioning member 52 is constituted of a circular 

hole 68 complementary to a pin 70 provided on a peripheral portion of the 

display module 18.

Of course, the positioning members 52, 54 could have different 

shapes, different numbers suitable to fulfill their function of positioning and 

retaining the display module 18 in place on the internal casing 14.

According to the present embodiment, a second set of axially 

retaining members 72 is provided on the housing rear wall 26. Said 

second set of axially retaining members 72 is substantially of the same 

shape as the first set of retaining members 46 and fulfill substantially the 

same function but for retaining axially the display module 18 instead of the 

printed circuit board 16.

Hence the second set of axially retaining members 72 comprises 

four resilient locking arms, or clips, each provided with a locking surface 

48 designed to cooperate with a complementary locking surface 74 

provided on a peripheral portion of the display module 18.

Advantageously, the housing 12 is made of plastic material by 

injection molding and the two sets of axially retaining members 46, 72 are 

made of one piece and in the same material with the housing 12.

Advantageously, the internal casing 14 is made of die cast metallic 

alloy in one piece, preferably of aluminum or magnesium alloy, in order to 

provide good shielding for electromagnetic compatibility and good thermal 

dissipation performance.

In accordance with the embodiment shown, the printed circuit 

board 16 includes an electronic control unit (not shown) to control the 

display module and some electrical connectors 76 mounted on its rear 

side to allow connecting the display module 18 and the printed circuit 

board 16 to an electronic circuit of the vehicle. Of course the printed circuit 

board 16 is connected to the display module 18 according to standard 

connecting means such as flex connectors or other types of connectors.

Advantageously, the internal casing rear wall 40 comprises 

connector apertures complementary to the electrical connectors 76 
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allowing connection to complementary connectors (not shown) of the 

vehicle.

According to the present embodiment illustrated more particularly 

with figures 1 and figure 5, the lid member 20 is mounted between the 

internal casing peripheral wall 38 and the housing peripheral wall 24 to 

secure at least some of the axially retaining members 46, 72 in their 

retaining position. Said lid member 20 comprises a radial extension 78 

which covers a peripheral portion of the display side of the display module

18.

As can be seen on figure 5, the lid member has an axial blocking 

surface 80 which engages with a lateral side of the axially retaining 

members 72 to prevent them from bending towards their “opened” position 

and prevent removal of the display module 18.

In addition to maintaining the parts together in the display 

assembly 10, the lid member 20 can also ensure good external 

appearance of the assembly by acting as a cover to hide the gap between 

the internal casing peripheral wall 38 and the housing peripheral wall 24. 
The lid member 20 can be secured by appropriate fitting means (not 

shown) on the housing peripheral wall 24.

The foregoing description and accompanying figures illustrate the 

principles and preferred embodiment of the invention. However, the 

invention should not be construed as being limited to the particular 

embodiment discussed above. Additional variations of the embodiment 

discussed above will be appreciated by those skilled in the art. In 

particular, the axially retaining members and/or the positioning members 

may have alternative designs. Also the general shape of the housing and 

the general shape of the internal casing may have alternative designs.
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List of references:

- 10 display assembly

- 12 housing

- 14 internal casing

- 16 printed circuit board
- 18 display module

- 20 lid member

- 22 housing front opening

- 24 housing peripheral wall

- 26 housing rear wall

- 28 housing rear aperture

- 30 housing rear shoulder portion

- 32 internal casing rear portion

- 34 internal casing bearing surface

- 36 internal casing front opening

- 38 internal casing peripheral wall

- 40 internal casing rear wall

- 42 first holding surface

- 44 second holding surface

- 46 first set of axially retaining members

- 48 locking surface

- 50 lateral apertures

- 52 positioning members

- 54 complementary positioning members

- 55, 56 positioning ribs

- 58 positioning notch

- 60 complementary lug

- 62 radial extension

- 64 axial flange

- 66 radial surface

- 68 circular hole

- 70 pin

- 72 second set of axially retaining members
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74 complementary locking surface

76 electrical connectors

78 lid member rear extension

80 lid member blocking surface
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CLAIMS

1. Display assembly (10) for an automotive vehicle comprising a 

housing (12) having a front opening (22), a peripheral wall (24), and a rear 

wall (26) arranged along a main axis (A1), said housing (12) being 

configured to receive a display module (18), such as a liquid crystal 

display module, on a front opening side and to contain a printed circuit 

board (16) which is connected to the display module (18) and which 

includes an electronic control unit to control the display module (18), 

characterized in that it further comprises an internal casing (14) which is 

mounted in the housing (12) against the housing rear wall (26), said 

internal casing (14) comprising a first holding surface (42) configured to 

receive the printed circuit board (16) and a second holding surface (44) 

configured to receive the display module (18), and in that the housing (12) 

comprises a first set of axially retaining members (46) holding the printed 

circuit board (16) on the first holding surface (42) and a second set of 

axially retaining members (72) holding the display module (18) on the 

second holding surface (44).

2. Display assembly (10) according to claim 1, characterized in that 

the axially retaining members (46, 72) extends substantially axially from 

the housing rear wall (26) towards the housing front opening (22).

3. Display assembly (10) according to claim 1 or 2, characterized in 

that the internal casing (14) comprises a rear wall (40), a peripheral wall 

(38), and a front opening (36), said internal casing peripheral wall (38) 

defining a first radial surface, between the internal casing rear wall (40) 

and the internal casing front opening (36), said first radial surface forming 

the first holding surface (42).

4. Display assembly (10) according to claim 3, characterized in that 

the internal casing peripheral wall (38) comprises a set of apertures (50) 
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configured to give way to the first set of axially retaining members (46) 

allowing them to grip a peripheral portion of the printed circuit board (16).

5. Display assembly (10) according to any one of the preceding 

claims, characterized in that the display module (18) is mounted onto the 

radial front surface delimiting the internal casing front opening (36), said 

radial front surface forming the second holding surface (44).

6. Display assembly (10) according to claim 5, characterized in that 

the internal casing front opening (36) is provided with positioning members 

(52) configured to cooperate with complementary positioning members 

(54) arranged on the display module (18) in view to secure the radial 

position of the display module (18) on the internal casing (14).

7. Display assembly (10) according to claim 6, characterized in that 

the internal casing front opening (36) comprises a radial extension (62) 

which extends outside the internal casing (14) and in that at least one of 

the positioning members (52) is arranged on a free end of the radial 

extension (62).

8. Display assembly (10) according to any one of the preceding 

claims, characterized in that the housing rear wall (26) is provided with an 

aperture (28) through which extends a rear portion (32) of the internal 

casing (14).

9. Display assembly (10) according to any one of the preceding 

claims, characterized in that the housing (12) is made of one piece of 

plastic material including the axially retaining members (46, 72).

10. Display assembly (10) according to any one of the preceding 

claims, characterized in that the internal casing (14) is made of one piece 

of die cast metallic alloy.
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11. Display assembly (10) according to any one of the preceding 

claims, characterized in that the printed circuit board (16) includes at least 

one electric connector (76) which extends on the rear side of the printed 

circuit board (16) through a connector aperture arranged in the internal

5 casing rear wall (40).

12. Display assembly (10) according to any one of the preceding 

claims, characterized in that it further comprises a lid member (78) which 

is mounted between the internal casing peripheral wall (38) and the

10 housing peripheral wall (24) to secure at least some of the axially retaining 

members (52, 72) in their retaining position.

13. Display assembly (10) according to claim 12, characterized in that 

said lid member (78) comprises a radial extension (80) which covers a

15 peripheral portion of the display side of the display module (18).
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