20147053876 A1 |1 0000 10 1010 O 00RO 00

<

W

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/053876 A1l

10 April 2014 (10.04.2014) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
B60OR 16/02 (2006.01) B62D 41/00 (2006.01) kind of national protection available): AE, AG, AL, AM,
GO1D 9/00 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
. .. BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ, EC, FE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
PCT/IB2012/055265 HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(22) International Filing Date: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
2 October 2012 (02.10.2012) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
) NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(25) Filing Language: English RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
(26) Publication Language: English Eﬁ’ g\I;I/’ IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
(71) Applicant (for all designated States except US). CON- . L
TINENTAL AUTOMOTIVE GMBH [DE/DE]; Vahren- (84) Designated States (unless otherwise indicated, for every
walder StraBe 9, 30165 Hannover (DE). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(72) Inventors; and UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(71)  Applicants (for US only): CHIA, Wei Ming Dan TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
[SG/SG]; Blk 126, Bishan St 12, #03-145, Singapore EE, ES, FL, FR, GB, GR, HR, HU, I, IS, IT, LT, LU, LV,
570126 (SG). TAN, Teck Choon [SG/SG]; Blk 671C, Jur- MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
ong West, Street 65, #16-120, Singapore 643671 (SG). TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
LEOH, Teck Heng [SG/SG]; Blk 131, Marsiling Rise, ML, MR, NE, SN, TD, TG).
#07-194, Singapore 730131 (SG). CHENG, Wee Hong .
[SG/SG]; Bk 305A, Punggol Road, #13-701, Singapore Yublished:
821305 (SG). —  with international search report (Art. 21(3))
(74) Agents: SCHWEIGER, Martin et al.; Schweiger & Part-

ners (Singapore) LLP, 105 Cecil Street, #03-02, The Octa-
gon, Singapore 069534 (SG).

(54) Title: CAR INFOTAINMENT SYSTEM WITH A DISK DRIVE HAVING AN IMPROVED THERMAL EFFICIENCY

19

Fig. 6

(57) Abstract: The application discloses A DIN slot size infotainment system for a car dashboard with a DIN slot opening. The DIN
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between the supply air inlet and the exhaust air outlet, wherein the at least one electronic component is arranged such that the cool -
ing airflow contacts at least one surface area of the at least one electronic component.
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CAR INFOTAINMENT SYSTEM WITH A DISK DRIVE HAVING AN IMPROVED
THERMAL EFFICIENCY

Car infotainment systems provide more and more features and
connectivity functions as technology evolves and customers'
expectation increases, resulting in more heat being generated
by the additional electronic components. With more generated
heat within the same space volume in the system, particularly
in a 1-DIN system, more efficient heat dissipation methods

are required.

The DIN standard was originally established by the German
standards body “Deutsches Institut fiir Normung” as DIN 75490,
and is therefore commonly referred to as the "DIN car radio
size"™. It was adopted as international standard ISO 7736 in
1984. Head units generally come in 1, 2, 2.5 and 3 DIN con-
figurations. In particular, these configurations comprise the
single DIN (180 x 50 mm panel) and the double DIN (180 x 100

mm panel) size. The depth is not standardized.

In particular, when a CD drive of an infotainment system is
reading and playing songs from a loaded disc, heat will be
generated from the electronic components embedded on the main
printed circuit board (PCB) and the drive electronic compo-
nents. This will contribute to an overall temperature rise

within the infotainment system.

In existing car radio infotainment systems, both software and
hardware thermal management and control are used to prevent
damage to the radio system and its components. A good thermal
management implementation can also enhance the system relia-

bility and operational efficiency, as well as user experience
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in accessing all the infotainment system features and func-

tionalities for extended duration and temperature.

CN20032072955 discloses a portable CD drive, wherein a casing
is shaped in a way that an airflow of the CD provides a cool-

ing effect.

JP20040212711 discloses a CD ROM drive of a computer, wherein
a fan structure is attached to a disk to provide a cooling

airflow.

It is an object of the application to provide an improved
heat dissipation arrangement for a car infotainment system

while keeping a bill of material (BOM) low.

According to the application, no extra-fan is necessary for
the cooling of electronic components in the car infotainment
system. Instead, an inserted data disc with a navigation sys-
tem, audio data or other car infotainment data is used for
cooling. If there is no data disk inserted there is no heat
from the disk drive and the laser and in general less data
processing will be required as well. In this situation, a
driven air flow is not generally required for an infotainment

system according to the application.

The application provides a DIN slot size infotainment system,
especially with a single DIN size, for a car dashboard with a
corresponding DIN slot opening which is furthermore provided

with a supply air region and with an exhaust air region.
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The DIN slot size infotainment system comprises a disk drive
with a disk drive casing, a disk drive mechanism and one or

more electronic components.

The disk drive casing comprises a supply air inlet and an ex-
haust air outlet. The supply air inlet is provided for commu-
nication with the supply air region and the exhaust air out-
let is provided for communication with the exhaust air re-
gion. In this context, “communication” refers to an air
stream. Likewise “A communicates with B” means that A is con-

nected to B via an air channel.

The casing comprises a front surface or front plate for in-
serting the disk, a rear surface opposite to the front sur-
face, two side surfaces, which are typically in contact with
a DIN slot of a dashboard, a bottom surface and a top sur-

face.

The disk drive mechanism comprises a disk reception area for
driving an optical data carrier disc, wherein the disk recep-
tion area is connected, or in communication, with the supply

air inlet and the exhaust air outlet.

The supply air inlet, the disk reception area and the exhaust
air outlet are arranged such that, upon rotation of an opti-
cal data carrier disc that is provided in the disk reception
area, a cooling airflow is generated between the supply air

inlet and the exhaust air outlet.

An optical data carrier disk refers to an optically readable
portable disk such as a CD, a DVD, a blue ray disk or others.

This stands in contrast to a permanently mounted magnetic
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drive, such as a computer hard disk. The disk drive may also
be configured to read more than one disk. This functionality
may be used to read a music CD and a data CD with geograph-
ical information (GIS data) at the same time. The electronic
components may comprise functionality to display and corre-
late the GIS data with positional information from satel-

lites/mobile phone cells, for example.

For improved cooling, the one or more electronic components

are provided in an area between the supply air inlet and the
exhaust air outlet, and they are arranged such that the cool-
ing airflow contacts at least one surface area of the one or

more electronic components.

In one embodiment, the infotainment system, comprises one or
more temperature sensors and a disk drive control that is
connected to the disk drive mechanism and to the temperature
sensors. The disk drive control comprises means for deter-
mining if a pre-determined temperature threshold is exceeded
based on a signal of the at least one temperature sensor and
means for activating the disk drive mechanism when the pre-
determined temperature threshold is exceeded. In particular,
the disk drive control may detect when the disk is at rest or

not used for reading and activate the disk drive.

Furthermore, the disk drive control may comprise means for
detecting a start-up mode of the infotainment system and
means for activating the disk drive mechanism when the info-
tainment system is in the start-up mode and the pre-
determined temperature threshold is exceeded. The start-up

mode may be triggered by a user operating a power on button.
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In particular in a start-up mode, a user will be less affect-
ed if the disk drive mechanism is controlled according to
cooling requirements and not according to data reading re-

quirements.

Furthermore, the disk drive control comprises may comprise
means for receiving a start-up signal and means for activat-
ing the disk drive mechanism when the pre-determined tempera-
ture threshold is exceeded and the start-up signal is re-
ceived. In particular, the start-up signal may be generated
by turning a car key or by detecting availability of current

supply to the infotainment system.

To further improve circulation, the disk drive may comprise a
casing portion that surrounds the disk reception area, where-
in the casing portion is shaped for directing the cooling air
stream. The casing portion comprises a rounded shape that is
arranged adjacent to an outer rim of the optical data carrier
disk when the disk is inserted in the disk reception area.
The rounded shape is adapted to the shape of the disk and to
the intended airflow. The rounded shape may comprise various
forms such as a circular section, a “bob track” shape, a spi-

ral bob track shape etc.

To further improve the cooling effect on the electronic com-
ponents, at least one of the electronic components may com-—
prise a heat sink. The heat sink may be in thermal contact

with the casing for faster heat dissipation.

According to the application, one or more of the electronic
components of the disk drive may be placed laterally outside

the disk reception area and adjacent to the disk reception
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area in order to receive the cooling airflow of the disk. In
the context of the application, “laterally” refers to a di-
rection in a plane that is substantially parallel to the top

and bottom surfaces of the disk drive casing.

This position of the electronic components is especially ad-

vantageous if the cooling air stream is generated by the disk
rotation only. If there are other sources of airflow, such as
a fan, a location of strongest cooling may be shifted towards

the airflow from the other airflow source.

To further enhance the cooling, the disk drive may further
comprise a motor fan, which is arranged adjacent to a casing
surface. According to the application, one or more of the
electronic components may be arranged in a region in which
the cooling air stream and an airflow of the motor fan flow
substantially in the same direction and thereby reinforce

each other.

The disk drive may comprise multiple slits to enhance the
airflow, especially at a rear side or at the side surfaces of
the disk drive casing. To further enhance the airflow, the
disk drive may comprise upper openings at a top surface of
the disk drive casing, wherein the openings are arranged sub-
stantially laterally outside the disk reception area. The up-
per openings may be made in a rectangular shape that is easy
to manufacture and provides a large surface. The openings are
provided at a top surface in order to use the effect that hot
air rises to the top. According to the application, an open-

ing also refers to an opening with a grid-like structure.
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The application furthermore discloses a car dashboard with a
DIN slot opening, wherein the DIN slot infotainment system is
provided in the DIN slot opening. The exhaust air outlet of
the DIN slot infotainment system communicates with an exhaust
air region of the car dashboard and wherein the supply air
inlet of the DIN slot infotainment system communicates with a
supply air region of the dashboard. Thereby, the infotainment

system can supply and discharge air effectively.

The application discloses furthermore a car with the afore-
mentioned dashboard, wherein the dashboard is attached to a

front portion of a passenger compartment of the car.

Moreover, the application discloses a car with an interior
equipment. The interior equipment comprises the aforemen-
tioned dashboard and a car ventilation system. The car venti-
lation system communicates with at least one of the supply
air region and the exhaust air region of the dashboard.
Thereby, the car ventilation can be harnessed to provide a
cooling airflow to the car infotainment system. In particu-
lar, the car ventilation system may communicate with the sup-
ply air region to be able to blow cooled air into the info-
tainment system. However, the cooling air may also be sucked

in by connecting the exhaust air region.

ANY 14

In the context of this application “car” does not only refer
to passenger cars but also to other motor driven vehicles,
which can be licensed for driving on a public road and which
provide a passenger compartment like buses, trucks, jeeps and
utility vehicles. Furthermore, the passenger compartment can

be open to the top, as in a cabriolet, for example.
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A heat dissipation arrangement according to the application

can provide several advantages such as

a) Enhancement of user experience and interaction as the full
functionality infotainment system could operate in a wider-

range of higher temperature and duration.

b) Usage of existing operational disc rotational movement
from the assembled disc drive to improve heat dissipation
within the infotainment system, without additional space re-

quirement.

c) Existing hardware solutions, such as a heat sink or a ven-
tilator, may be reduced or removed without any significant

impact on heat dissipation.

In addition to keeping the BOM low, a heat dissipation ar-
rangement according to the application makes efficient use of
the limited space in a car infotainment system such that
electronic components with additional features may be provid-
ed. This stands in contrast other hardware solutions, which
may face constraints with height, width, side-effects and

other limitations for the system.

According to the application, components for the various fea-
tures or functionalities are placed in a way that obstruc-
tions to the heated air dissipation are reduced and the ef-
fectiveness of existing hardware cooling solutions is en-
hanced. Even if the heat sources are not in a direct heat
conduction path or in contact with existing cooling solu-
tions, the efficiency and effectiveness of the existing solu-

tions can be improved.
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The application will now be explained in further detail with

respect to the following Figures in which

Figure
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Figure
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Figure

1

10
11

12

13

shows a

first cooling arrangement for a disk drive

of a car infotainment system with a first placement

of electronic components,

shows a

second cooling arrangement for a disk drive

with a second placement of electronic components,

shows an airflow of the first cooling arrangement,

shows an airflow of the second cooling arrangement,

shows a

modified chassis for directing an airflow

in the disk drive,

shows a

placement of a disk movement space in the

disk drive,

shows a
agement
shows a
shows a
shows a

shows a

flow diagram for a thermal control and man-
system of the disk drive,

placement of electronic components,

first arrangement of air openings,

second arrangement of air openings,

disk cooling arrangement with a first

placement of electronic components,

shows a

disk cooling arrangement with a second

placement of electronic components, and

shows an overview over different hardware cooling

solutions according to the application.

Fig. 1 shows a perspective view and a top view of a cooling

arrangement for a disk drive 10, wherein an air outlet 11 is

provided in a lateral surface of a casing 8. A directed air-

flow 12 passes through the air outlet 11. The airflow 12 can
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be seen best in the top view of Fig. 1. A disk insertion slit

9 is shown to indicate a position of a disk area.

The casing comprises a front surface or front plate 2, a rear
surface 3, a left side surface 4, a right side surface 5, a
top surface 6 and a bottom surface 7. For simplicity, refer-
ence numbers to the casing surfaces have are omitted in the

following Figures.

Fig. 2 shows a perspective view and a top view of a cooling
arrangement for a disk drive 10, wherein a heat dissipation
element 13 is provided next to a lateral surface of a casing
8. An electronic component 7 is in thermal contact with the

heat dissipation element 13.

A thermal flow 14 is directed from the heat conducting ele-
ment 13 to the surrounding air. In general, the thermal flow

14 will also produce an associated convective airflow.

Fig. 3 shows an arrangement which is similar to the arrange-
ment of Fig. 1, but in which electronic components 15 are
placed in the way of the airflow 12, thereby reducing a cool-

ing effect of the arrangement.

Fig. 4 shows an arrangement which is similar to the arrange-
ment of Fig. 2. In addition to the electronic component 7,
further electronic components 15 are placed next to the heat

dissipation element 13.

Fig. 5 shows a schematic view of a portion of a disk drive. A
disk drive mechanism 17 is coupled to a spin axis, which is

not shown. A disk 18 is in mechanical connection to the spin
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axis and rotates with the spin axis in a direction of rota-

tion 19. Casing parts 20, 21 partially surround the disk 18.

During operation of the disk drive, the casing parts 20, 21
take up heat from electronic components and dissipate the
heat towards the disk 18 in a first heat flow 22 and to the
outside in a second heat flow 23. The first heat flow 22
heats up the air around the disk 18. The heated air is then
moved away by thermal convection and by the generated airflow

of the disk rotation 19.

Fig. 6 shows a perspective view of a disk drive 10, wherein

heat flows are indicated by dashed double arrows.

Figure 7 shows a flow diagram for a thermal control and man-
agement system of the disk drive. To avoid damage to the in-
fotainment system's components, a software solution a thermal
control and management system may be implemented to continu-
ously monitor the system temperature, particularly for criti-

cal electronics components.

In a first step 30, the radio infotainment system is in an
active mode. A temperature of the infotainment system is mon-
itored in a step 31. In a decision step 32, it is decided if
the system temperature has exceeded a warning temperature
threshold T warn. If this is the case, the system reduces
pre-determined features, for example lower system volume out-
put, to lower the overall heat generation in a step 33. If

not, the process loops back to the monitoring step 31.

In a decision step 34, it is decided if the system tempera-

ture has exceeded a critical temperature T crit, which is
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greater than the warning temperature T warn. If this is not

the case, the process loops back to the monitoring step 31.

If, on the other hand, the temperature has continued to rise
and the critical temperature T crit is exeeded, critical com-
ponents are put into a standby mode in a step 35. An advisory
message is displayed to inform the user in a step 36 and the

system goes into a standby mode in a step 37.

Thereby, the heat generation is reduced significantly until
the system temperature drops below a “Critical” and a “Warn-
ing” temperature threshold, respectively. Generally, it will
take some time before the temperature drops again below the
“Warning” temperature threshold, and the system resumes the

full functionality.

According to one aspect of the application, an existing info-
tainment system with an installed disc drive is used to im-
prove heat dissipation. In order to read the loaded disc con-
tent, the disc needs to be in rotational motion. According to
the application, the rotational disc motion emulates a rotat-
ing fan, to dissipate heat away from the drive Optical Pick-
Up and other system electronic components. The disc rotation
is utilized to enhance the heat dissipation through forced
air convective heat transfer within the infotainment system
when accessing written data in the disc, e.g. seeking, jump-

ing, playing from the disc.

In particular, a ventilation that is generated by disk rota-
tion may be used during system start up. During summer or hot

weather, an automobile may be parked under the sun, which
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causes the infotainment system to be heated prior to power-
on, especially when the vehicle is switched off. As the info-
tainment system is powered on, the electronic components
begin to generate heat, in addition to the surrounding hot

air.

Due to the environmental surrounding heat, the enclosed sys-
tem and the additional heat generated from the system elec-
tronic components, the system thermal threshold, which is
monitored by a software implementation, as shown in Fig. 7,
would be exceeded within a short time frame. Likewise, the
system temperature may increase gradually with prolonged us-
age, and the system would go into a reduced operational mode

as the Warning thermal threshold is reached.

The software implementation would put the system into reduced
operational mode and subsequently into the standby mode as
the temperature exceeds a critical threshold. As the system
goes into the reduced operational mode and subsequently into
standby mode, the user could only access the basic radio fea-
tures e.g. FM/AM mode. This puts most of the electronic com-
ponents into rest mode and consequently reduces the heat gen-
eration from them. The system returns back to normal opera-
tion mode when the system temperature is reduced to an ac-
ceptable temperature that corresponds to a certain margin be-

low a range warning threshold.

According to the application, the rotational disc movement is
used during system startup or during normal usage to dissi-
pate the heated air away from the heated components. The sys-

tem temperature is gradually reduced and a uniform overall
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system temperature is created. Thereby, the thermal manage-

ment and the overall user experience is improved.

In a cooling arrangement according to the application, the
infotainment system first detects the disc presence. With
disc presence detected, the spindle motor is activated to ro-
tate the disc, to generate the moving air to enhance the heat
dissipation, without activating disc reading or other elec-
tronic components. Once reaching the system acceptable tem-
perature, the infotainment system returns to normal operation
mode, and disc reading may commence depending on user selec-

tion.

Advantageously, obstructions to a disk generated airflow or
thermal flow that are caused by the architecture, chassis,
drive or other components are reduced such that the rotation-
al movement of the disk is put into efficient usage to dissi-

pate the heated air from the system.

According to the application, the operational disc rotational
movement from the assembled disc drive within the infotain-
ment system is utilized to generate a forced air convective
movement to dissipate heated air to the surrounding, without

requiring any additional component or bill of material cost.

In a second design step according to the application, other
hardware solutions may be used in conjunction with the air-
flow of the disk drive to maximize the heated air dissipation

within an infotainment system, particularly in 1-DIN systems.

Although it is not required, a separate fan or a connection

to a ventilation unit may be used in addition to dissipate



WO 2014/053876 PCT/IB2012/055265

15

the heated air through the convection transfer to the sur-

rounding.

To further improve the heat dissipation, this application al-
SO proposes a strategic placement of the disc drive, of crit-
ical electronic components and of tactical openings on the
system chassis, to enhance the heated air dissipation, as de-
scribed in Figure 8, 9 and 10. This helps to reduce the sys-
tem temperature effectively and consequently improves the

drive and other electronic components reliability.

Fig. 8 shows an arrangement of vertical slits 40 at a rear
surface 3 of a disk drive 10. A sectional enlargement shows

rounded upper ends 41 of the vertical slits 40.

Fig. 9 shows an arrangement of rectangular openings 42, 43,
44, 45 in an upper surface 6 of the disk drive 10. The rec-
tangular openings are provided around a disk region. During
operation, warm air travels to the upper side of the disk
drive and leaves the disk drive via the openings 42, 43, 44,
45. The upward air movement is assisted by the airflow gener-
ated by the disk. For example, the casing 20, 21 around the
disk may be formed in an upward spiral shape to assist the
upward flow of the warm air by adding a vertical component to

the horizontal airflow generated by the disk.

Figure 10 shows an embodiment, in which critical electronic
components, a motor fan and/or a heat sink are placed in an
outer area 46 that surrounds a disk area 47. The rotational
velocity of the disk and a generated airflow is fastest at
the perimeter of the disk. Furthermore, the inertia of the

air causes the air stream to point tangentially away from the
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disk. Thereby, a heat dissipation can be made effective when
components to be cooled are arranged just outside the disk

area 47.

Figure 11 shows an embodiment, in which a disk movement and a
motor fan are utilized to generate a combined airflow for
dissipating heat away from electronic components 15. In the
example of Fig. 11, two electronic components 15 are placed
in a disk area and two further electronic components 15 are
placed just outside the disk area. The two further electronic
components are placed at a side of the motor fan where the
disk generated air stream reinforces the air stream of the

motor fan.

Figure 12 shows an embodiment, in which a disk movement is
utilized to direct an airflow against a heat sink 13. Elec-
tronic components are placed close to the heat sink and out-

side of a disk area.

To maximize the heated air dissipation effect within the in-
fotainment system by forced air convection through the opera-
tional disc rotation, the following feasible hardware solu-

tions are also proposed, as summarized in Figure 13:

a) According to the application, a disc placement is strate-
gically located to ensure maximum efficiency through the ex-

change area.

b) Critical electronics components are strategically located

to yield maximum benefits from the forced air convection.
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c) Tactical openings on system covers to enable heated air

dissipation to the surrounding.

d) Strategic placement of a well-designed heat sink with ex-
cellent thermal conductivity and well-designed surfaces, to

enable efficient heated air dissipation to the surrounding.

e) Usage of thermal pad or thermal grease to fill up all
voids between the heat sink and the electronic component, to
maximize the heat transfer, through reduction of heat re-

sistance.

f) An optional motor fan is incorporated within the system to
assist rapid removal of heated air that is dispatched and di-
verged by the forced air convection from the disc rotation

movement.

Further measures comprise the usage of energy efficient chip
sets, the choice of components material and design, as well

as the use of anodized coatings to improve heat conduction.

Fig. 14 shows a passenger compartment 48 of a car with a
dashboard 49. The dashboard 49 comprises a DIN slot 50,
wherein a car infotainment system 10 is placed. Furthermore,
a ventilation system 51 is provided in the dashboard. In the
example of Fig. 14, a supply air region 52 is located above
the infotainment system 10 and an exhaust air region 53 of

the dashboard is located below the infotainment system 10.

Although the above description contains much specificity,
these should not be construed as limiting the scope of the

embodiments but merely providing illustration of the foresee-
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able embodiments. Especially the above stated advantages of
the embodiments should not be construed as limiting the scope
of the embodiments but merely to explain possible achieve-
ments if the described embodiments are put into practise.
Thus, the scope of the embodiments should be determined by

the claims and their equivalents, rather than by the examples

given.

Glossary
BOM Bill Of Material
CD Compact Disc
DVD Digital Versatile Disc
BD Blu-ray Disc
HD High Definition
OPU Optical Pick-Up
RPM Revolution Per Minute
PCB Printed Circuit Board
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CLAIMS

1.

A DIN slot size infotainment system for a car dashboard
with a DIN slot opening that is provided with a supply
air region and with an exhaust air region, wherein the
DIN slot size infotainment system comprises a disk drive
with the following features:

- a disk drive casing with a supply air inlet and
an exhaust air outlet, wherein the supply air inlet is
provided for communication with the supply air region
and wherein the exhaust air outlet is provided for com-
munication with the exhaust air region,

- a disk drive mechanism with a disk reception area
for driving an optical data carrier disc,
wherein the disk reception area is connected with the
supply air inlet and the exhaust air outlet such that,
upon rotation of an optical data carrier disc being pro-
vided in the disk reception area, a cooling airflow is
generated between the supply air inlet and the exhaust
air outlet,

- electronic components being provided in the area
between the supply air inlet and the exhaust air outlet,
wherein electronic components are arranged such that the
cooling airflow contacts at least one surface area of

the at least one electronic component.

DIN slot size infotainment system, comprising

- at least one temperature sensor,

- a disk drive control that is connected to the disk
drive mechanism and to the at least one temperature sen-
sor, wherein the disk drive control comprises means for

determining if a pre-determined temperature threshold is
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exceeded based on a signal of the at least one tempera-
ture sensor and means for activating the disk drive
mechanism when the pre-determined temperature threshold

is exceeded.

3. DIN slot infotainment system according to claim 2,
wherein the disk drive control comprises means for de-
tecting a startup mode and means for activating the disk
drive mechanism when the infotainment system is in the
start-up mode and the pre-determined temperature thresh-

old is exceeded.

4., DIN slot infotainment system according to claim 2 or
claim 3, wherein the disk drive control comprises means
for receiving a startup signal and means for activating
the disk drive mechanism when the pre-determined temper-
ature threshold is exceeded and the startup signal is

received.

5. DIN slot infotainment system according to one of the
preceding claims, the disk drive comprising a casing
portion that surrounds the disk reception area, wherein
the casing portion comprises a rounded shape that is ar-
ranged adjacent to an outer rim of the optical data car-

rier disk.

6. DIN slot infotainment system according to one of the
preceding claims, wherein the at least one electronic
component comprises a heat sink, a surface of the heat

sink being arranged in the airflow.
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DIN slot infotainment system according to claim 6,
wherein the heat sink of the at least one electronic

component is in thermal contact with the casing.

DIN slot infotainment system according to one of the
preceding claims, wherein the at least one electronic
component of the disk drive is placed laterally outside
the disk reception area and adjacent to the disk recep-

tion area.

DIN slot infotainment system according to one of the
preceding claims, the disk drive further comprising a
motor fan, which is arranged adjacent to a casing sur-
face, wherein the at least one electronic component is
arranged in a region in which the cooling air stream and
an airflow of the motor fan flow substantially in the

same direction.

DIN slot infotainment system according to one of the
preceding claims, further comprising multiple slits at a
rear surface or at a side surface of the disk drive cas-

ing.

DIN slot infotainment system according to one of the
preceding claims, the disk drive comprising upper open-
ings at a top surface of the disk drive casing, wherein
the openings are arranged substantially laterally out-

side the disk reception area.

Car dashboard with a DIN slot opening, wherein a DIN

slot infotainment system according to one of the claims
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1 to 11 is provided in the DIN slot opening, wherein the
exhaust air outlet of the DIN slot infotainment system
communicates with an exhaust air region of the car dash-
board, and wherein the supply air inlet of the DIN slot
infotainment system communicates with a supply air re-

gion of the dashboard.

Car with a dashboard according to claim 13, wherein the
dashboard is attached to a front portion of a passenger

compartment of the car.

Car with an interior equipment, the interior equipment
comprising a dashboard according to claim 13 and a car
ventilation system, wherein the car ventilation system
communicates with at least one of the supply air region

and the exhaust air region of the dashboard.
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