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“INTERFACE CARD FOR PROCESSING DEVICE”

DESCRIPTION

Field of invention

The present invention relates to the field of telecommunications and electronic
appliances in general.

More specifically, the present invention relates to an interface card adapted to be
connected to a processing device, in particular a personal computer or laptop, for
exchanging data according to a data protocol and/or receiving digital television

audio/video signals .

Description of the background art

A modem is a device allowing electronic systems, e.g. computers, to
communicate with each other by using a common transmission channel, e.g. telephone
line, electric line, radio channel, mobile telephone network, etc. A modem modulates and
de-modulates the signals sent over the common transmission channel based on the type
of information being transferred.

Recent technologic developments have allowed to use increasingly fast and reliable
transmission networks, technologies and protocols. In fact, old 2G technology networks
using, for example, the GSM and GPRS transmission protocols have firstly been
replaced by 2.5G technology networks using, for example, the EDGE protocol, and then
by the latest 3G technology networks using, for example, the UMTS protocol.

Newer transmission protocols provide faster speeds, thus allowing to send and receive
larger amounts of data.

Modems are already available which use the HSDPA protocol in 3.5G technology, while
modems using the HSUPA protocol are currently being developed.

The acronym HSDPA stands for “High Speed Downlink Packet Access”, whereas the
acronym HSUPA stands for “High-Speed Uplink Packet Access”. The HSDPA protocol
is a combination of several techniques, all of which contribute to increase the channel
downlink capacity.

These are technologies which allow to increase the bandwidth of current mobile

communication networks up to a maximum speed of 14 Mbit/s. In the near future the
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HSOPA technology will also become available, the acronym HSOPA standing for
“High-Speed OFDM Packet Access”, providing even higher connection speeds.

In short, the HSDPA transmission protocol can be considered to be an evolution, in
terms of speed, of the UMTS transmission protocol, just like the EDGE transmission
protocol was an evolution of the GSM and GPRS transmission protocols.

In addition to existing videocall services, this new performance level will also allow to
obtain navigation speeds comparable with those currently only available through ADSL
type fixed connections, and therefore higher than the theoretical 2 Mbit/s of UMTS,
which is actually only 384 Kbit/s.

Another recently developed technology is the one described in the DVB-H (Digital
Video Broadcasting - Handheld) standard, i.e. a radio broadcast technology that allows
to receive video signals and to display digital television programs and other multimedia
contents on a portable terminal or videophone.

Developed by the Digital Video Broadcasting Project, the DVB-H standard represents a
variant of the DVB-T standard, which is the European standard for digital terrestrial TV
adopted also in Italy.

The European Telecommunications Standards Institute (ETSI) has recently approved the
DVB-H standard as the European standard for mobile TV services.

As a matter of fact, DVB-H has been specially designed for receiving audio/video
signals on portable terminals, e.g. mobile telephones and PDAs, powered by batteries
having limited capacity.

Thanks to the improvement introduced by the DVB-H standard, mobile devices can now
be powered directly by streams coming from DVB-T networks. In fact, since they can be
defined as specific DVB-H type contents, DVB-T transmissions can coexist on the same
DVB-H type transport stream without adversely affecting either service.

DVB-H is de facto an improvement over DVB-T, and offers better performance in both
new and existing applications. DVB-T was developed for distributing MPEG-2 transport
streams, but it may actually carry any type of data as long as the specifications are
complied with.

The extension of DVB-H to DVB-T represents a remarkable progress, contributing to the
convergence of telecommunications, broadcasts and the Internet.

Besides reducing the energy consumption of receivers, providing “transparent” cell
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changes, improving immunity to impulsive noise and improving reception in areas only
marginally covered by digital TV signals, the DVB-H standard also allows to
manufacture portable receivers which are less expensive than those currently required for
ISDB-T or multimedia DAB.

The DVB-H standard operates by combining the digital video standards with the
Internet Protocol in order to subdivide the contents into data packets to be transferred to
the mobile telephone, thus making them “readable” by the user. Data weight is thus
decreased, and it is possible to transfer data while maintaining a high video quality.

In addition, the use of the IP protocol allows to transmit simultaneously on the same
channel both video packets (DVB stream) and data packets which can be used by
applications run on the receiving terminal (IP Datacast). Such applications typically
include news distribution, financial information, multimedia contents, file transfer, and
high-speed Internet access, where service interactivity is ensured by using the return
channel of the mobile telephone network.

DVB-T can operate in two transmission modes by changing the number of carriers from
1705 (also called “2k” mode) to 6817 (also called “8k” mode). The 8k mode can be used
very successfully in mobile applications, but this actually requires the use of expensive
receivers having “diversity” characteristics for high speeds and high transmission speeds.
The 2k mode, on the other hand, can only be used up to 400 km/h without “diversity”.
Although DVB-T has already been successfully used in mobile applications, it still
requires the availability of an adequate power source, as is generally the case in a car or a
laptop computer.

An intermediate mode called 4k has been implemented for DVB-H which utilizes 3409
active carriers and offers a new intermediate dimension within the DVB-T specifications.
Moreover, DVB-H solves the consumption problem by using a technique called “Time
Slicing”.

Unlike DVB-T, where data transmission is essentially continuous, according to DVB-H
data is transmitted in sequences. By using data control signals for synchronization,
DVB-H receivers only turn themselves on to receive and decode DVB-H sequences, thus
providing huge energy savings and making batteries last longer.

The Time Slicing technique also helps the handover process, i.e. transfer from a cell to

another, in that it allows the devices to receive and decode signals from both the old and
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the new cells, thereby providing break-free reception during cell and frequency changes.
DVB-T with DVB-H can be used on 6, 7 or 8MHz transmission channels, but
specifications are also available for SMHz channels in view of using this standard in
non-broadcast applications as well.

At present, both of the above-described technologies exist in separate devices — typically
mobile telephones — and have not been implemented together yet.

In the near future, 3G mobile telephones will be launched which will be able to receive
and decode DVB-H type signals. Although they allow to use both 3G and DVB-H
technologies, these are nonetheless separate devices which do not allow, for instance, to
use a laptop computer for receiving digital TV programs, unless presumably a suitable
cable is used, or for manipulating said programs in order to: display them on the display
of a laptop computer, which is definitely bigger than that of the mobile telephone; store
video streams; transfer both video and data simultaneously for M2M (Machine-to-
Machine) applications.

Therefore, these are not devices which have been created ad hoc for use on laptop
computers, but rather telephones adapted by using other attachments in order to provide

their users with high-speed connections and access to digital television programs.

Object and brief description of the invention

It is an object of the present invention to provide an interface card adapted to be
comnected to a communication port of a processing device and comprising two
technologies, one providing mobile digital television and access to data streams
distributed therewith, and the other one for high-speed Internet connection.

Tt is a further object of the present invention to provide an interface card adapted to be
connected to a communication port of a processing device, which then becomes flexible
and universal to use.

Tt is a further object of the present invention to provide an interface card adapted to be
connected to a communication port of a processing device, wherein the energy required
for the operation of the card itself is optimized.

It is a further object of the present invention to provide an interface card adapted to be
connected to a communication port of a processing device, thus providing conditioned

access to the programs of mobile digital television.
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It is a further object of the present invention to provide an interface card adapted to be
connected to a communication port of a processing device, so construed that the antennas
adapted to pick up the signals sent through both transmission technologies, i.e. one for
mobile digital television and access to data streams distributed therewith, and the other
one for high-speed Internet connection, do not interfere with each other.

In accordance with the present invention, these objects are achieved by means of an
interface card incorporating the features set out in the appended claims, which are

intended as an integral part of the technical teaching of the invention.

Brief description of the drawings

The invention will now be described by way of non-limiting example with reference to
the annexed drawings, wherein:

- Fig. 1 shows a diagram of a first embodiment of an interface card according to the
invention, adapted to be connected to a processing device, in particular a laptop
computer,

- Figs. 2 and 3 show details of the hardware components of the interface card of Fig. 1;

- Fig. 4 shows a diagram of a second embodiment of an interface card according to the
invention, adapted to be connected to a processing device, in particular a laptop
computer,

- Fig. 5 shows a physical structure of the interface card of Fig. 4;

- Fig. 6 shows a detail of the connections of the interface card of Fig. 4;

- Figs. 7a,7b show a particular connector of the interface card of Fig. 4;

- Fig. 8 shows a container of the interface card of Fig. 4;

Detailed description of embodiment examples of the invention

Fig. 1 shows the architecture of a first embodiment of an interface card 1 according to
the invention.

The card 1 comprises means 2 for receiving and transmitting data according to a 2G or
higher data protocol, as well as means 4 for receiving a digital television signal.

In a preferred embodiment, the means 2 for receiving and transmitting data according to
a 2G or higher data protocol of the card 1 comprise a first antenna 3 connected to a

transceiver module 5 which is capable of receiving signals according to a 2G or higher
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data protocol, e.g. GSM and/or GPRS and/or EDGE and/or UMTS and/or HSDPA, and
the means 4 for receiving a digital television signal comprise a second antenna 7 for
receiving DVB-H type digital television signals, connected to a receiver 9 capable of
receiving DVB-H type digital television signals.

The means 2 for receiving and transmitting data according to a 2G or higher data
protocol and the means 4 for receiving a digital television signal are connected to a 2G
and/or higher/DVBH common baseband module 11 comprising a digital signal processor
DSP, a processing unit CPU and a memory. ‘

The common baseband module 11 is also connected to a PCMCIA interface module 13,
preferably type II, which can be connected through the standard pins of the PCMCIA
slot of the interface module 13 to hardware peripherals of a processing device 14, in
particular a notebook or laptop computer. Such peripherals may comprise a keyboard 15,
a display 17, a microphone 19 and loudspeakers 21 for reproducing audio signals.

A firmware 23 executed in the common baseband module 11 and in a multimedia
processor 25 used for implementing signal decoding algorithms supports “AT”
commands, i.e. the commands used for controlling the transceiver module 5, and
manages the various hardware components of the card 1 as a whole.

Through a suitable user interface software 27 interacting with the firmware 23, it is
possible to handle several functions of the card 1, i.e. gain access to WebTV (IpTV),
DVBH TV, Internet via the transceiver module 5 for GSM and/or GPRS and/or EDGE
and/or UMTS and/or HSDPA type signals, electronic mail, and so on.

Advantageously, the transceiver modules 5 with HSDPA Release 5 also include the
Hybrid ARQ (HARQ), “Adaptive Modulation”, “Fast Scheduling” and “Fast
Retransmission” functions, while the later Release 6 modules widen the capabilities of
said functions even further by introducing the “Multiple Input Multiple Output” (MIMO)
technique.

These features replace the basic UMTS features, i.e. “Variable Spreading Factor” and
“Fast Power Control”.

“Adaptive Modulation” adapts the modulation and the encoding pattern according to the
conditions of the channels, so that the best transmission speed is attained for each user
device.

With “Fast Retransmissions”, when a data transmission error occurs and data must
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therefore be re-transmitted, according to the UMTS standard the system must wait about
100 ms or more for the Radio Network Controller, i.e. the fundamental component for
UTMS network access, to intervene and react. By moving this functionality to the base
station, the reaction time is reduced by one order of magnitude.

With the “Fast Scheduling” used by HSDPA, the responsibility of the “Radio Network
Controller” is thus given to the base station, thus reducing the reaction time significantly
when operating conditions change.

Finally, by re-combining the bits transmitted the first time with those re-sent the second
time in a specific manner, the “Hybrid ARQ” (HARQ) function ensures higher decoding
and gain efficiency.

Fig. 2 shows a detail of the receiver 9, which comprises a tuner 29 and a channel decoder
31.

Fig. 3 shows a preferred embodiment of the common baseband module 11, which
comprises a 2.5G GSM/GPRS/EDGE transceiver module 37 and/or a 3G transceiver
module 35 and/or a 3.5G HSDPA transceiver module 33.

A DVB-H receiver 49 may be integrated physically within the common baseband
module 11, or else it may be connected externally thereto as shown in Fig 1, thus
integrating the DVB-H service on HSDPA band.

Preferably, an HSDPA type transceiver module 33 comprises in turn a 16QAM receiver
39, an HS-DSCH (High Speed-Downlink Shared Channel) module 41 and an HS-SCCH
(High Speed-Shared Common Channel) module 43.

Also, a 3G transceiver module 35 preferably comprises a rake receiver 41 and a Bit Rate
Processor 43 capable of estimating the instantaneous communication speed.
Furthermore, the 2.5G GSM/GPRS/EDGE transceiver module 37 preferably comprises a
receiver 45 and an additional Bit Rate Processor 47.

A second embodiment of an interface card 1’ according to the invention will now be
described with reference to Fig. 4, which comprises means 2’ for receiving and
transmitting data according to a 2G or higher data protocol and means 4’ for receiving a
digital television signal.

In a preferred embodiment, the means 2° for receiving and transmitting data according to
a 2G or higher data protocol of the card 1’ comprise a first antenna 3’ connected to a

transceiver module 5° which is capable of receiving 2G and/or higher signals, such as,



10

15

20

25

30

WO 2007/141644 PCT/IB2007/001526

for example, GSM and/or GPRS and/or EDGE and/or UMTS and/or HSDPA, and the
means 4’ for receiving a digital television signal comprise a second antenna 7’ for |
receiving DVB-H type audio/video signals connected to a receiver 9’ capable of
receiving DVB-H type audio/video signals.

The means 2° for receiving and transmitting data according to a 2G or higher data
protocol also comprise a common baseband module 11” similar to the baseband module
11 of the first embodiment.

The interface card 1° further comprises a “USB Hub” type interface module 53 housed in
the means 4’ for receiving a digital television signal of the card 1’, the latter being
designed specifically for this purpose.

The USB Hub interface module 53 comprises a USB port 74, visible in Fig. 6, which can
be connected to a corresponding USB port of a processing device 55, in particular a
laptop computer.

The internal USB Hub interface module 53 allows to provide a single interface toward
the processing device 55. Said interface is used for routing information and sharing data
pertaining to a SIM/USIM module 51.

The SIM/USIM module 51 is housed in a housing of the means 4’ for receiving and
transmitting data according to a 2G or higher data protocol. The same SIM/USIM
module 51 is recognized by the means 4° for receiving‘a digital television signal through
the internal USB port 74 of the card 1° itself. Thanks to the SIM/USIM module 51, the
user of the card 1’ can advantageously decode DVB-H multimedia contents encoded
according to a conditioned access pattern.

The USB port 74 also carries the energy required for supplying the means 2 for
receiving and transmitting data according to a 2G or higher data protocol and the means
4* for receiving a digital television signal which constitute the card 1’ according to the
invention.

Fig. 5 shows the physical integration between the means 4° for receiving a digital
television signal and the means 2’ for receiving and transmitting data according to a 2G
or higher data protocol, as well as the overlapping of said means 4’,2. It is essential that
a technical solution is adopted for keeping an appropriate distance between the means 4°
and the means 2’ in order to avoid mutual interference between the antennas.

In particular, the card 1° has a central structure 61 which separates the means 4’ for
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receiving a digital television signal from the means 2’ for receiving and transmitting data
according to a 2G or higher data protocol, said means 4’ and 2’ being arranged on
opposite sides with respect to a central structure 61.

There are also two covers, i.e. a top cover 67 and a bottom cover 69, for making the card
1’ compact and suitable for protecting the internal components of the means 4°,2’.

Fig. 6 shows how the means 4’ for receiving a digital television signal and the means 2’
for receiving and transmitting data according to a 2G or higher data protocols are
connected to each other.

As shown in Figs. 7a and 7b, the means 2’ for receiving and transmitting data according
to a 2G or higher data protocol comprise a connector 71 (Fig. 7a) which is suitably
modified (Fig. 7b) in order to obtain a modified connector 73.

Referring back to Fig. 6, the modified connector 73 of the means 2° for receiving and
transmitting data according to a 2G or higher data protocol is connected through a
flexible wiring 77, e.g. FPC (flexible printed circuit) type, to the connector of the 2G or
higher transceiver module 5°, said connector being compatible with the pin layout of a
normal USB connector which would otherwise be mounted to the same 2G or higher
transceiver module 5°.

The connection between the means 4’ for receiving a digital television signal and the
means 2° for receiving and transmitting data according to a 2G or higher data protocol
therefore allows to obtain a connection of the 2G or higher transceiver module 5° in
compliance with the pin layout of a standard USB connector.

Fig. 8 shows how a container 8 is closed, said container being universal in that it can be
adapted to different cards 1° while allowing to meet distance requirements. In particular,
the container 81 allows to keep a distance of at least 4 mm between the means 4’ for
receiving a digital television signal and the means 2 for receiving and transmitting data
according to a 2G or higher data protocol, so that the positioning of the antennas 3°,7° is
optimized, in particular in order to avoid altering the transmission and/or reception
characteristics of the antenna 3° of the 2G or higher transceiver module 5° and disturbing
the antenna 7°.

Further variations of the technical solutions and products described herein are possible
without significantly changing the logic of integration of these two communication

technologies.
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For example, the use of a SIM/USIM module has been described in detail for the card 1’
with a USB interface module, but it is also applicable to the card 1 with a PCMCIA
interface module.

The advantages provided by the card according to the invention are apparent from the
above detailed description.

The card according to the invention allows to use 2G and/or higher technologies together
with the DVB-H technology through a standard connection, in particular PCMCIA or
USB type, thus turning the processing device to which it is connected into a multimedia
tool with Internet access and, at the same time, with access to mobile digital television
and to data transmitted with the stream of mobile digital television.

It is clearly advantageous to have access to both technologies by means of a single
universal and flexible device through a USB or PCMCIA connection, these types of
connection offering the utmost universality and flexibility.

Consequently, without prejudice to the principle of the invention, embodiment details
and shapes may vary even significantly from those described and illustrated herein by
way of non-limiting example without departing from the scope of the invention, as

defined in the following claims.
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CLAIMS

1. Interface card (1;1%) comprising an interface module (13;53) adapted to be connected
to an electronic device (14;55), in particular a laptop computer or a processing device,
characterized by comprising means (4;4°) for receiving a digital television signal and
means (2;2°) for receiving and transmitting data according to a 2G or higher data
protocol.

2. Interface card (1;1°) according to claim 1, characterized in that said means (4;4°) for
receiving a digital television signal comprise an antenna (7;7°) and a receiver (9;9”)
adapted to receive DVB-H type signals.

3. Interface card (1,1°) according to claim 1, characterized in that said means (2;2”) for
receiving and transmitting data according to a 2G or higher data protocol comprise an
antenna (3;3°) and a transceiver module (5,5”) adapted to transmit and/or receive data
according to a 2G or higher data protocol.

4. Interface card (1,1°) according to claim 3, characterized in that said transceiver
module (5,5°) is adapted to transmit and/or receive data according to a 2G transmission
protocol, in particular GSM and/or GPRS type.

5. Interface card (1,1°) according to claim 3, characterized in that said transceiver
module (5,5) is adapted to transmit and/or receive data according to a 2.5G transmission
protocol, in particular EDGE type.

6. Interface card (1,1°) according to claim 3, characterized in that said transceiver
module (5,5°) is adapted to transmit and/or receive data according to a 3G transmission
protocol, in particular UMTS type.

7. Interface card (1,1°) according to claim 4, characterized in that said transceiver
module (5,5”) is adapted to transmit and/or receive data according to a 3.5G transmission
protocol, in particular HSDPA and/or HSOPA type.

8. Interface card (1,1”) according to claim 1, characterized in that said means (4;4’) for
receiving a digital television signal and said means (2;2”) for receiving and transmitting
data according to a 2G or higher data protocol are connected to a 2G/DVBH or higher
common baseband module (11;117) comprising at least a digital signal processor (DSP),
a processing unit (CPU) and a memory.

9. Interface card (1,1°) according to claims 2 and 8, characterized in that said receiver

(49) is integrated into said common baseband module (11).
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10. Interface card (1,1°) according to claim 1, characterized by comprising a housing for
a SIM/USIM module (51) adapted to cooperate with said means (4”) for receiving a
digital television signal so as to decode multimedia contents encoded according to a
conditioned access pattern.

11. Interface card (1,1°) according to claim 1, characterized in that said interface module
(13;53) is a PCMCIA (Personal Computer Memory Card International Association)
module, in particular type II, comprising a PCMCIA connector adapted to be connected
to a corresponding connector of said electronic device (14;55).

12. Interface card (1,17) according to claim 1, characterized in that said interface module
(13;53) is a USB type module comprising a USB connector (74) adapted to be connected
to a corresponding connector of said electronic device (55).

13. Interface card (1) according to claim 12, characterized in that said means (4’) for
receiving a digital television signal and said means (2°) for receiving and transmitting
data according to a 2G or higher data protocol are connected to each other through an
FPC type connector.

14. Interface card (1) according to claim 2 and 12, characterized in that said antennas
(3°,7°) are arranged at such a distance (d) as to avoid mutual interference.

15. Interface card (1°) according to claim 14, characterized in that said distance (d) is at
least 4 mm.

16. Interface card (1°) according to claim 12, characterized in that said means (4°) for
receiving a digital television signal and said means (2°) for receiving and transmitting
data according to a 2G or higher data protocol are separated by a central structure (61)
and are protected by a top cover (67) and a bottom cover (69).
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