
WO 2004/049635 PCT/SE2003/001821 Titel  A MULTIMEDIA
NETWORK SYSTEM FOR INTERCONNECTING A NUMBER OF
RECEIVING AND TRANSMITTING DIGITAL AND/OR ANALOGOUS
DEVICES 5 FIELD OF INVENTION The present invention
relates to digital networks, and more particularly, to
digital  networks for home or office use, which
provide interconnectivity to products within  the home
or the office. 10 BACKGROUND OF THE INVENTION A
typical home network today is data based and
computer-centered (usually  personal computer), and
emphasizes sharing printers and Internet access within
a  house. While functional, it is of limited interest
to the typical consumer. Audio and  video seem to be
the most likely candidates to draw the average
consumer into 15 home networking. A recent survey
conducted by the Consumer Electronics  Association
found that 61% of respondents liked the idea of being
able to watch  cable or satellite TV on any television
in the home. 59 % of consumers surveyed  favored
listening to music in any part of the house. 20 The
products at home consist very often of two or several
devices, which  communicate with each other thorough
application-specific cables. For example a  HiFi sends
audio signals to loudspeakers through wires, a CD
player sends audio  signals to HiFi/active
loudspeakers through composite audio cables, VCR sends
audio and video signals through either SCART,
composite audio/video or S-video 25 cables to a
TV-set, a video projector or another VCR. Additional
examples could be  the communication between a
PC-tower and its peripherals such as cable modem,
printer, mouse, keyboard, monitor or a data projector.
In all the communication  examples above, a source and
a destination device may be identified. For example,
the VCR is a source device and the TV-set is a
destination device. It is quiet often 30 desired by
the typical customer to be able to capture the signals
from a source  device in several destination devices,
e.g. being able to connect a VCR to other  VCRs and
TV-sets in different rooms in home. It is also desired
to be able to place  or move these devices anywhere at
home without needing to extend or re-install  the
connecting cables. A wireless network might achieve
these desires. However 35 these networks are quite
expensive for a typical costumer today and still
struggle  with security issues, which in this case
decrease the bandwidth of the network.  Even form the
environment point of view the wireless solutions are
not preferred  



due to their electromagnetic radiation. WO 2004/049635
PCT/SE2003/001821 2 US 5,539,390 discloses a method
for setting addresses in a system including a
controller for controlling transmission and reception
of information signals, and a  connection apparatus
for connection to a succeeding connection apparatus
for 5 transmission and reception of the information
signals between the controller and  the succeeding
connection apparatus. The method includes the steps of
supplying a  first address setting signal from the
controller to the connection apparatus,  processing
the first address setting signal in a predetermined
manner in the  connection apparatus to generate a
second address setting signal, and providing 10 the
second address setting signal selectively to one of
the controller and the  succeeding connection
apparatus. In another class of embodiments, the
invention is  a method for setting addresses for
controlled apparatuses connected in series with  a
controller, including the steps of supplying an
address setting signal from the  controller to a first
controlled apparatus, processing the address setting
signal in 15 the first controlled apparatus to
generate a second address setting signal,  processing
the second address setting signal in a second
controlled apparatus to  generate a third address
setting signal, and feeding back the third address
setting  signal to the controller through a signal
line. 20 According to US 6,005,861, a home network
architecture has an internal digital  network
interconnecting devices in the home. Entertainment
services are  introduced into the network through
network interface units that are coupled to an
external network and to the internal network. The
network interface units perform  the necessary
interfacing between the external and internal
networks, and make 25 the entertainment services
available to all terminals connected to the internal
network. A plurality of set-top electronics that do
not have network interface units  connect to the
internal network and prepare the information in the
digital data  stream for display, by a television, for
example. 30 US 6,480,889 discloses a scheme for
managing the nodes connected to a home  network
according to their physical location. A communication
device constituting  each node is formed by at least
one communication unit for carrying out  communication
through a connected network, having communication
ports for  connecting nodes through which data are to
be exchanged by the nodes, and a 35 configuration
information regarding a configuration of a
communication device  



having a region for dynamically describing information
regarding a location  information regarding a physical
location of the communication device. The WO
2004/049635 PCT/SE2003/001821 3 information outlets or
access points according to this invention are only
provided to  localize different IEEE 1394 enabled
devices connected in an IEEE 1394 network.  The access
point is a node like all other nodes and includes
information about the  place it is installed in. These
additional nodes are provided only for purpose of 5
definition of where devices like TV, PC or VCR are.
MOST is a synchronous network. A timing master
supplies a clock and all other  devices synchronize
their operation to this clock. This technology
eliminates the  need for buffering and sample rate
conversion so that very simple and inexpensive 10
devices can be connected. The technology is similar to
what the public switched  telephone network uses.
There are data channels and control channels defined.
The  control channels are used to set up what data
channels the sender and receiver are  to use. Once the
connection is established, data can flow continuously
and no further processing of packet information is
required. This is the optimum 15 mechanism for
delivering streaming data (information that flows
continuously). Computer based data, such as Internet
traffic or information from a navigation  system, is
typically sent in short bursts and is often going to
many different places.  MOST has defined efficient
mechanisms for sending asynchronous, packet based  20
data. The control channel permits devices to send
control messages while the data  channels are in use
so all devices can cleanly start up and shut down the
data they  are using. 25 Just as important as the
hardware, system software and application programming
interfaces (API's) are crucial to insure that devices
from different manufacturers  can interact with each
other. The API's need to be object oriented so
applications  can concentrate on the functions they
provide. They need to be able to control all 30 the
features that devices provide on the network, whether
from A/V equipment,  GPS navigation systems,
telephones or telematics systems. The MOST
Specification  encompasses both the hardware and the
software required to implement a  multimedia network.
MOST defines all seven layers of the OSI reference
model so  that designers developing applications can
concentrate on the functions that affect 



35 the end user rather than the complexities of the
underlying network. All MOST  devices have been
designed using this API so compatibility is assured.
WO 2004/049635 PCT/SE2003/001821 4 SUMMARY OF THE
INVENTION The present invention has been made in
consideration of the above-described  problems and
needs. The main purpose of this invention is to meet
all these desires  and more by providing
interconnectivity to electrical products in general
and home 5 products in particular, such as phones,
HIFIs, VCRs, TV-sets and PCs through a  relatively
inexpensive digital network, for example based on a
MOSTnet. The distribution of control procedure of the
network into the access points and  gateways removes
the need of a separate control unit, hence reducing
the costs 10 and the complexity of the home network.
The physical interface between all access  points and
all kind of gateways are identical, hence making use
of the home  network very flexible. The use of an open
network, such as MOSTnet, in certain  preferred
embodiments also makes the network relatively low
cost, as plastic fiber  cables may be installed at low
cost in a home. 15 For these reasons, there is
provided a multimedia network system for inter-
connecting a number of receiving and transmitting
digital and/or analogous  devices, the network system
comprising: a number of receiving and/or transmitting
terminals to be connected to the digital and/or
analogous devices, application  20 specific connector
arrangements connectable to each of the terminals for
connecting the digital and/or analogous devices to the
terminals, and at least one  of the connector
arrangements being arranged to transmit and/or receive
a data,  the at least one connector arrangement
containing data at least on required  bandwidth,
identification and receiving/transmitting device data
format. Preferably, 25 the connector arrangements are
connected to the terminals through identical
interfaces. According to one embodiment, the system
comprises control logic, for handling one  or several
of: bandwidth allocation request, group connection
set-up, group address  30 setting, network status
indication, connection status indication, and Terminal
initiation. The control logic is provided in at least
one of the terminals and/or at  least one of the
connector arrangements. The control logic provided in
at least one  connector arrangement can be a
transmitting connector, handles one or several of:  



bandwidth allocation request, group connection set-up,
network status indication, 35 and connection status
indication. Preferably, the control logic is provided
in a least  one connector arrangement being a
receiving connector handling at least one of:  group
address setting network status indication, and
connection status indication. WO 2004/049635
PCT/SE2003/001821 5 According to one embodiment the
terminal handles at least one of network status
indication connection status indication, and terminal
initiation at power-up or after  disconnection of
connector arrangements. 5 In a preferred embodiment a
group of the connector arrangements consists of one
transmitting and at least one receiving connector
arrangements having same  identity. Preferably, the
identity is user and/or at least partly pre-defined by
means  of an identification means. 10 Most preferably,
the output from a connector arrangement connecting a
transmitter  device is adapted into a digital format,
supported by a source port of a network  transceiver
in a terminal. The adaptation is done in a transmitter
adaptation, which  is in one side connected to an
output of the transmitter and in other side to a 15
source port of the network transceiver in the
terminal. Thus, an adapted data,  when inserted into
the network, is captured in the Terminals in the
network using  an appropriate receiver connector
arrangement where it is adapted back into an  original
format and delivered to a receiver device. Most
preferably, the adapted  data stream from a
transmitter device is captured in the terminal and
adapted back 20 in a receiver adaptation in the
receiver connecter arrangement and delivered to a
receiver device. According to a preferred embodiment
signals from several devices are transmitted
simultaneously through the network. 25 Moreover, each
connector arrangement can comprise an identification
set  arrangement to configure receivers to
corresponding transmitters. Most preferably, a
connector arrangement comprises means to receive an
analogue  30 signal, means for converting the signal
to a digital signal and means to transmit the digital
signal on the network. Moreover, a connector
arrangement comprises means  to receive a digital
signal from the network, means for converting the
signal to an  



analogue signal and means to couple the analogue
signal to an analogue device.  The analogue signal can
be one of audio or video signals, which can be
compressed  35 and/or encoded. WO 2004/049635
PCT/SE2003/001821  6 The identification elements can
comprise switches for setting unique identities for
transmitting and receiving connector arrangements.
Moreover the connector arrangement comprises
information member informing  5 about accessibility
and/or type of connection. In preferred embodiment
terminals and/or connector arrangements are identical,
which reduces the costs for the network. 10
Preferably, a connector arrangement identifies a
network capacity and  characteristic before
transmitting on the network. According to one
embodiment the network has one of a ring or
star-topology. 15 The terminals can be arranged in
series and/or parallel. The network can be
implemented as one of MOSTnet or IEEE 1394. The
terminal and connector arrangements can be integrated,
reducing the  manufacturing costs. 20 Preferably,
terminals and connector arrangements are powered
through same source. The connector arrangements can be
arranged in the digital and/or analogous device  25
and delivered from the device manufacturer directly.
The system can have wireless connection between
terminals and/or connectors,  e.g. WLAN, UWB (Ultra
Wide Band), ZigBee etc. 30 To simplify control I
ing/mon itoring (e.g. troubleshooting, updating,
programming,  reconfiguration etc.) the network is
accessed externally, e.g. by means of PC. In  one
embodiment the identification elements are controlled
remotely. Moreover, the terminals and connector
arrangements can be connected wirelessly,  35 e.g.
through IR, Bluetooth, etc. WO 2004/049635
PCT/SE2003/001821 7 The invention also relates to a
connector arrangement for use in a previously
mentioned network system and comprising: a controller,
a receiver and/or a  transmitter adopter
identification means, and physical connectors for
connecting to 



the devices. The connector arrangement can be arranged
in a digital and/or  5 analogues device. The invention
also relates to a terminal for use in a network system
mentioned  previously and comprising a controller and
a transceiver. The terminal may further  comprise
Control Ports (CP) and source ports (SP) configured in
either serial or 10 parallel mode. The invention also
relates to a method of inter-connecting a number of
receiving  and transmitting digital and/or analogous
devices, the method comprising the steps  of
providing: a network system, a number of receiving
and/or transmitting 15 terminals to be connected to
the digital and/or analogous devices, application
specific connector arrangements for connecting the
digital and/or analogous devices  to the terminals,
and arranging at least one of the connector
arrangements to  transmit and/or receive data, wherein
at least one connector arrangement contains  data at
least about required bandwidth, identification and
receiving/transmitting 20 device data format. The
invention also relates to a computer program in a
computer unit for controlling  and/or monitoring a
network system mentioned previously. 25 BRIEF
DESCRIPTION OF THE DRAWINGS In the following, the
invention is described in connection with an exemplary
embodiment illustrated in the attached figures, in
which: FIG. 1 is a network constructed in accordance
with an exemplary embodiment of  30 the present
invention. FIG. 2 is a schematic depiction of access
points and gateways constructed in  accordance with
the exemplary embodiment of the present invention.
FIG. 3 is a logical block diagram showing some
examples over the signal flow from  a transmitter to a
receiver via the exemplary embodiment of the present
invention.  35 FIG. 4 is a schematic diagram showing
the arrangement of group address in the transceivers
used in the exemplary embodiment of the present
invention. WO 2004/049635 PCT/SE2003/001821 8 FIG. 5
shows an example where several similar transmitters
(VCRs) are  simultaneously transmitting to several
similar receivers (TV) via the exemplary  embodiment
of the present invention. FIG. 6 shows an exemplary
embodiment of the front end of an access point used in
5 the exemplary embodiment of the present invention. 



FIG. 7 illustrates another embodiment of the
invention. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS In the following, the invention is
described in conjunction with an exemplary 10
embodiment relating to a house and based on MOSTnet
technology. However, it  should be clear that the
application site can be any space with need for a
multimedia network connection and the invention can
use other technologies.  Multimedia network according
to this invention defines a network, which can
receive and transmit different types of signals in
digital form over a transmission 15 media, such as a
cable, wire or radio or combination of these. FIG 1
shows a home  configuration in which the present
invention may be practiced. As shown in the  figure,
there are four rooms 101, 102, 103 and 104, each
having electronic devices  that are coupled to the
home multimedia network 100. The network 100 comprises
arbitrarily number of similar Access Points (APs),
which are installed as wall sockets 20 and connected
to each other in a serial fashion. It is of course
possible to use other  terminal types than sockets. To
access the network, each device can be coupled to  any
unused AP in network 100 through an
application-specific gateway, e.g., 01Tx  or 01Rx in
FIG 1 (Tx= Transmitter, Rx= Receiver). As soon as a
transmitter/receiver is connected to the network, it
is detected and in case an  25 appropriate
receiver/transmitter is already connected to the
network, a  communication link between the devices is
established. With reference to FIG. 1 the network
comprises a PC tower 105, a VCR 106, a TV- set 107, a
pair of active loudspeakers 108L and 108R and a
telephone 109 in a 30 room 101, a DVD-player 110, a
CD-player 111, a telephone 112, a pair of active
loudspeakers 113L and 113R and a VCR 114 in another
room 102, a wall outlet  (phone jack) 115, a telephone
116, a data/video projector 117, and a pair of
passive loudspeakers 119L and 119R which are connected
to a HiFi-set 118 in a  third room 103, a PC monitor
120, a PC keyboard 121, a PC mouse 122, a printer 35
123, a telephone 124, a TV-set 125, and a pair of
active loudspeakers 126L and  126R in a fourth room
104. Of course, other devices not mentioned here but
suitable for use in the network of the invention can
also be connected. WO 2004/049635 PCT/SE2003/001821 9
In the home configuration shown in FIG. 1 the
following placements and  simultaneous connections are
made via the network 100: 1. Placement of HiFi-set 118
in room 103 and connection of its composite audio  



5 output to composite audio inputs of the active
loudspeaker-pairs 108L/R in  room 101 and 113L/R in
room 102. HiFi-set 118 is coupled to the network by
connecting its composite audio output via a OlTx
gateway to an access point in  room 118. Similarly the
composite audio inputs of the active loudspeaker-pairs
108L/R and 113L/R are coupled to the network via two
01Rx gateways to two 10 access points in rooms 101
respective 102. 2. Placement of CD-player 111 in room
102 and connection of its composite audio  output to a
composite audio input of HiFi-set 118 in room 103 and
the active  loudspeaker-pairs 126L/R in room 104.
CD-player 111 is coupled to the network  by connecting
its composite audio output via a 02Tx gateway to an
access point 15 in room 102. Similarly a composite
audio input of HiFi-set 118 and the active
loudspeaker-pairs 126L/R are connected via two 02Rx
gateways to two access  points in room 103 respective
room 104. 3. Placement of VCR 114 in room 102 and
connection of its composite video and  audio outputs
to composite video and audio inputs of VCR 106 in room
101, TV- 20 set 125 in room 104 and data/video
projector 117 in room 103. VCR 114 is coupled to the
network by connecting its composite video and audio
outputs via  a gateway 03Tx to an access point in room
102. Composite video and audio  inputs of VCR 106 are
connected via a 03Rx gateway to an access point in
room  101. Composite video and audio inputs of TV-set
125 are connected via a 03Rx 25 gateway to an access
point in room 104. Composite video and audio inputs of
data/video projector 117 are connected via a 03Rx
gateway to two access  points in room 103. 4.
Placement of DVD-player 110 in room 102 and connection
of its S-video output  to the S-video inputs of VCR
106 in room 101, TV-set 125 in room 104 and 30
data/video projector 117 in room 103. DVD-player 110
is coupled to the  network by connecting its S-video
output via a 05Tx gateway to an access point  in room
102. The S-video input of TV-set 125 is connected via
a 05Rx gateway  to an access point in room 104. The
S-video input of the data/video projector  117 is
connected via a 05Rx gateway to an access point in
room 103. 35 5. Placement of PC tower 105 in room 101
and connection of its RGB output to the  RGB inputs of
PC monitor 120 in room 104 and data/video projector
117 in  room 103. Further one of USB outputs of PC
tower 105 is connected to USB WO 2004/049635
PCT/SE2003/001821 10 



input of printer 123 in room 104. The RGB output of PC
tower 105 is connected  via a 06Tx gateway to an
access point in room 101. One of USB outputs of PC
tower 105 is connected via a 07Tx gateway to an access
point in room 101. The  RGB inputs of monitor 120 and
data/video projector 117 are connected via two  5 06Rx
gateways to two access points in rooms 104 respective
103. 6. Placement of PC keyboard 121 in room 104 and
connection of its output to the  keyboard input of the
PC tower 105 in room 101. The output of keyboard 121
is  connected via a 08Tx to an access point in room
104. The keyboard input of PC  tower 105 is connected
via a 08Rx gateway to an access point in room 101. 10
7. Placement of PC mouse 122 in room 104 and
connection of its output to the  mouse input of the PC
tower 105 in room 101. The output of mouse 122 is
connected via a 09Tx gateway to an access point in
room 104. The mouse input  of PC tower 105 is
connected via a 09Rx gateway to an access point in
room 101.  15 8. Connection of the phone jack 115 in
room 103 to telephones 109 in room 101, 112 in room
102, 116 in room 103 and 124 in room 104. Phone jack
115 is  connected via a 1OTx gateway to an access
point in room 103. Telephones 109,  112, 116 and 124
are connected via four 1ORx gateways to four access
points in  rooms 101, 102, 103 respective 104. 20 The
network 100 in FIG 1 includes arbitrarily number of
identical or very similar  access points (AP). These
access points, which might be installed as wall
sockets,  are connected to each other in a serial
fashion as mentioned above. To access the  network,
each device can be connected to any unused access
point in the network 25 through a specific gateway.
All gateways in FIG 1 have two interfaces: an
identical  interface to any access point in the
network and an application-specific interface.  Some
examples on applications are different standards of
composite audio,  different standards of composite
video (e.g. PAL B, PAL D, NTSC), S-video, RGB,  USB,
Ethernet, etc. Additionally, gateways in FIG 1 may be
divided into two 30 categories: transmitters (Tx) and
receivers (Rx). A Tx gateway is used for  connection
of a transmitter, e.g. VCR 114 in FIG 1, to the
network. An Rx gateway  in the other hand is used for
connection of a receiver, e.g. TV 125 in FIG 1, to the
network. To connect a transmitter to one or more
receivers, e.g. a PAL B VCR to  several PAL B TV-sets,
one Tx gateway (e.g. PAL B Tx gateway) and one or
several 35 Rx gateways of the same kind (e.g. PAL B Rx
gateways) are used. This means that  



each transmitter in the network presented in FIG 1 can
be connected to as many  receivers as the number of
the currently unused access points in the network WO
2004/049635 PCT/SE2003/001821 11 allows. As it can be
seen in the figure, there are no specific (central)
control units  included in the present invention. The
control logic is instead distributed into all  access
points and coupled gateways. This is one of the unique
characteristics in the  present invention, which make
it less complex and more cost effective to the 5
average consumer. The present may be implemented using
any open standard within digital networks,  e.g.
Ethernet, MOSTnet, WLAN or IEEE1394. However, in a
preferred  implementation, as described in this
application, the open standard MOSTnet is 10 used (as
described earlier). shows an exemplary implementation
of the access  points and gateways in the present
invention based on MOSTnet. The network  transceiver
213 in each access point may be implemented using the
commercially  available chip, MOST network transceiver
OS8104, manufactured by OASIS  SilliconSystems. The
core network management functions in a MOST network
are 15 handled automatically, on a distributed basis,
and are embedded into the OS8104  MOST transceiver
itself. Since channel allocation, physical addressing,
fault  monitoring and power-down/wake-up are provided
on-chip, the implementation of  the network is very
simple and a high level of network protection and
reliability is  achieved. Remote access allows for
network management functions, such as 20 network
diagnostics, to be handled in a decentralized manner
within each node. Thus, the network 100 comprises
arbitrarily numbers of access points, whereas  access
points 201, 202, 203, 204, 205 and 206 are shown in .
As shown in the  figure, the transceivers in all
access points are connected to each other in a serial
25 fashion and build up the network 100, which is the
multimedia and control network  based on ring
topology, where all relevant network management
functions such as  bandwidth allocation and
de-allocation are handled internally in a distributed
manner. The Control Ports (CP) of transceivers in
network 100 might be configured  in either serial or
parallel mode; in the present invention however in
this exemplary 30 implementation the control port of
all transceivers in network 100 are configured in
serial mode (12C). The source ports (SP) of the
transceivers might also be  configured in either
serial or parallel mode. However, to minimize the
number of  interfacing signals between an access point
and a gateway a serial mode is  



preferred. Beside the network transceiver 213, each
access point in network 100 35 comprises a
micro-controller 214, which is connected to the
control port of the  transceiver 213 via 12C bus 216.
The micro-controller also controls a user-indicator
215, which is placed on front end of each access point
and is used for indication of WO 2004/049635
PCT/SE2003/001821  12 network and connection status to
the user. The user-indicator 215 might be  implemented
using a simple light bar, LEDs or a display. As shown
in , the transmitter 210 is coupled via Tx gateway 207
to access point  5 201 and via network 100 broadcasts
digital or analog signals to receivers 211 and 212,
which are coupled to access points 202 respective 203
via two Rx gateways  208. Before being inserted to the
network, the output from transmitter 210 needs  to be
adapted into a digital format, which is supported by
the source port of the  network transceiver 213 in
access point 201. As shown in the figure this
adaptation 10 is done in TX adaptation 217, which is
in one side connected to the output of the
transmitter and in other side to the source port of
the network transceiver in the  access point. When
inserted into the network this adapted data might be
captured  in any access point in network 100 using an
appropriate Rx gateway where it is  adapted back into
the original format and delivered to the receiver. In
the figure, 15 the adapted data stream from
transmitter 210 is captured in access points 202 and
203 where it is adapted back in Rx adaptation 220 in
Rx gateways 208 and  delivered to receivers 211
respective 212. Tx and Rx adaptation in the gateways
are exemplified in , which shows a logical block
diagram where VCR 301 and PC  (graphic card) 302 are
simultaneously transmitting analog composite
video/audio 20 and digital RGB data to TV 303 and PC
monitor 304, respectively, via the network  100. As
shown in the figure, the analog composite video/audio
signals coming from  VCR 301 are first converted into
a digital format in ADC 306 in Tx gateway 305 and
then compressed and encoded (in 307) using e.g. MPEG2
algorithm, to reduce the  required bandwidth. In the
receiving side, Rx gateway 309 captures this 25
compressed video/audio data from network 100 and
de-compresses and decodes  (311) it into composite
video/audio data, which is then converted into analog
composite video/audio in DAC 310 and delivered to TV
303. Since the output from  the graphic card 302 is
already digital, no analog/digital conversion step is
necessary in TX gateway 305. To reduce the required
bandwidth, the RGB data is 30 however compressed and
encoded (308), using e.g. JPEG algorithm, before  



insertion into the network. In the receiving side, Rx
gateway 312 captures this  compressed graphic data
from network 100 and de-compresses and decodes it back
into RGB data and delivers it to PC monitor 304. 35
Beside the adaptation part, each gateway in , whether
Tx or RX, comprises a micro- controller and a
DIP-switch. When coupled to an access point, the
micro-controller  in each gateway is provided access
to the transceiver in the access point via bus WO
2004/049635 PCT/SE2003/001821 13 216. Preferably, the
DIP-switch 219 in Tx gateway and DIP-switches 222 in
RX  gateways 208 are placed on the front end of each
gateway and can be configured  by the user. Tx gateway
207 and Rx gateways 208 build up a gateway group. For
each data stream set up through network 100 a gateway
group, which consist of 5 one Tx gateway and one or
several similar Rx gateways, is needed. All
DIP-switches  in a gateway group must be configured
equally hence outputting the same bit  pattern to
micro-controllers in gateways where they are combined
with a pre-define  bit pattern to generate a unique
group address for the gateway group. This group
address is used for setup of data stream via the
network 100 from a coupled Tx 10 gateway to all
coupled Rx gateways, which belong to the same gateway
group as  the Tx gateway. The pre-defined part in the
group address is a constant value  embedded in the
applications running in the micro-controllers in both
Tx and Rx  gateways in the gateway group and is
related to their related standard such as  composite
video PAL B or USB and is a unique pattern for each
supported standard. 15 As mentioned above the MOST
network transceiver chip, OS8104 might be used to
implement transceiver 213 in access points. OS8104
supports 255 group  addresses, which means that
theoretically 255 transmitters can be coupled
simultaneously to the network 100. The arrangement of
the supported 16-bit group  addresses in OS8104 is
shown in . As shown in the figure, the 8-bit variable
part in 20 the group address may be portioned as
appropriate into user-define and pre- defined parts.
However, it is recommended to keep the width of the
user-define  pattern as low as possible as the higher
width will make the usage of the present  invention
more complex to the typical user. Allowing the user to
partly define the  group address makes it possible to
connect several transmitters and receivers of 25 the
same character, e.g. several VCRs and TVs,
simultaneously to the network 100  and group them as
desired. The maximum number of coupled similar
transmitters  depends on the width of the DIP-switches
in gateways. This is exemplified in  



where VCR 1, VCR 2, VCR 3, VCR 4 and CD-player 1 are
simultaneously  transmitting composite audio/video
signals of same standard, e.g. PAL B, 30 corresponding
composite audio via network 100 to TV 1 and TV 2, TV
3, TV 4, TV 5  and HiFi 1, respectively. In this
example, all gateways are implemented using 2-bit
DIP-switches hence a maximum of 4 similar transmitters
might simultaneously use  network 100 for data
transmission. 35 Five gateway groups can be identified
as in : 1. Tx gateway 501 and Rx gateways 502 and 503
(Composite audio/video)  2. Tx gateway 504 and Rx
gateway 505 (Composite audio/video) WO 2004/049635
PCT/SE2003/001821 14 3. Tx gateway 506 and Rx gateway
507 (Composite audio/video)  4. Tx gateway 508 and Rx
gateway 509 (Composite audio/video)  5. Tx gateway 510
and Rx gateway 511 (Composite audio). 5 Tx gateways
501, 504, 506 and 508 are all similar and the only
difference between  them is the value of their
DIP-switches. Also Rx gateways 502, 503, 505, 507 and
509 in are similar. As it can be seen in the figure,
several similar coupled Rx gateways such as Rx
gateways 502 and 503 might have the same DIP-switch
value. This is however not valid when it comes to
similar TX gateways. Two similar  10 TX gateways,
which are simultaneously are coupled to network 100,
shall not have  equal DIP-switch values. Referring
back to , three states might be identified for each
access points in  network 100 depending on how
transceiver 213 is configured: 15 1. Default state. In
this state no gateway is connected to the access
point. The access point  enters into this state when
transceiver 213 is initialized by micro-controller 214
either at power-up or when a gateway is disconnected
from the access point.  During this state transceiver
213 is accessed either remotely by network 100 or 20
locally by micro-controller 214. Network 100
continuously updates transceiver  213 with the current
network status and micro-controller 214 periodically
reads  the network status, such as available
bandwidth, from transceiver 213 and  indicates it to
the user by configuring user-indicator 215. Access
points 204,  205 and 206 in are in the default state.
25 2. Receiving state. 



In this state an Rx gateway is coupled to the access
point. Access points 202  and 203 in are in the
receiving mode. They were entered into this mode when
Rx gateways 208 were coupled to them. During this
state, the transceiver 213 30 in the receiving access
point is accessed either remotely by network 100 or
locally either by micro-controller 214 in the access
point or by micro-controller  221 in the coupled Rx
gateway. The micro-controller 221 in the coupled Rx
gateway asserts the interrupt signal 223 to
micro-controller 214 in the access  point when it
requires access to transceiver 213. Initially
micro-controller 221 in 35 the coupled Rx gateway
configures related parts in transceiver 213 such as
source data ports as appropriate and assigns the group
address of the gateway  group to it. If the user
reconfigures DIP-switch 222 on the RX gateway while it
WO 2004/049635 PCT/SE2003/001821 15 is coupled to the
receiving access point, the group address in
transceiver 213 in  the access point is also updated
by micro-controller 221 in the RX gateway.  While
micro-controller 221 in the RX gateway does not
require access to  transceiver 213, micro-controller
214 in the receiving access point periodically 5 reads
the network and connection status from transceiver 213
and indicates it  to the user by configuring
user-indicator 215. 3. Transmitting state. In this
state a Tx gateway is coupled to the access point.
Access point 201 in 10 Fig. 2 is in the transmitting
state. The access point enters into this state when a
Tx gateway is coupled to it. During this state
transceiver 213 in the transmitting  access point is
accessed either remotely by the network 100 or locally
either by  the micro-controller 214 in the access
point or by micro-controller 218 in the Tx  gateway.
The micro-controller 218 in the Tx gateway asserts the
interrupt signal 15 223 to micro-controller 214 in the
access point when it requires access to the
transceiver 213. Initially the micro-controller 218
configures related parts in the  transceiver 213 such
as source data ports as appropriate. The
micro-controller  218 in the Tx gateway then
configures the transceiver 213 to send an allocation
request of a number of network channels, which are
required for transport of 20 the adapted source data
from the transmitter in the network. This step is
repeated until either the network 100 allocates the
requested channels for the  transmitter or the user
disconnects the Tx gateway from the access point. If
network 100 grants the requested channel allocation,
the adapted source data  



from the transmitter is dropped into the allocated
channels in the network 100  25 by the transceiver 213
and is available in any unused access point in the
network. Micro-controller 218 in the Tx gateway then
periodically (e.g. each 1  second) configures the
transceiver 213 to group cast similar control
messages.  These control messages are addressed to
transceivers 213 in all access points in  the network
100 to which an Rx gateway belonging to the same
gateway group 30 as the Tx gateway is coupled. These
destination transceivers all have the group  address
of the gateway group and are configured by the control
messages to  drop out data from the allocated channels
in the previous step. During the  transmitting state
when micro-controller 218 in the Tx gateway does not
require  access to the transceiver 213, the
micro-controller 214 in the access point takes 35 over
and periodically reads the network and connection
status from the  transceiver 213 and indicates it to
the user by configuring the user-indicator  215. WO
2004/049635 PCT/SE2003/001821 16 As shown in Fig. 6,
the power unit 200 supplies all the access points in
the entire  network with power. It also powers up all
the gateways that are coupled to any  access point in
network 100. 5 FIG. 7 shows yet another exemplary
embodiment of the present invention, an  alternative
to the one illustrated in FIG. 2, which is once again
based on MOSTnet.  In this embodiment, the
micro-controller 218/221 in a gateway is substituted
with a  storage/memory unit 718/721 (e.g. ROM: Read
Only Memory, RAM: Read Access 10 Memory, EEPROM:
Electrical Erasable Programmable ROM, etc.), which
contains  necessary application-specific data and/or
instructions such as required bandwidth,  gateway
group address, and information regarding whether the
gateway is a  transmitting gateway or a receiving one.
The micro-controller 214 in the access  points can
access these memory units and reads data via
corresponding control 15 busses 708, 709, 710 or 711,
as soon as a gateway 712, 713 or 714 is connected  to
a gateway connector 702, 703, 704 or 705 on the access
point and does all the  necessary tasks including the
tasks of the replaced micro-controllers in the
gateways as described earlier. When a memory is used
instead of a micro-controller  in the gateways, one
way to detect the connection or disconnection of a
gateway to 20 an access point is when the micro
controller 214 in the access point reads a pre- 



defined address in the memory 718/721 in the gateway
periodically. A failed read  from the pre-defined
address in the memory 718/721 in the gateway will be
translated in the access point as if no gateway is
connected to the access point or  the gateway is
disconnected from the access point if previously
connected. A 25 successful read from the pre-defined
address in the memory unit in the gateway  will be
interpreted as if a gateway is connected to the access
point or it is still  connected if previously
connected. In the exemplary embodiment of Fig. 2, if
OS8104 is used, only one out of four  30 serial source
ports in a transceiver 213 are used, which resulted in
an access point with only one gateway connector in its
front end. It is of course possible to use 2, 3  or
all 4 serial source ports available in OS8104,
resulting in access points each with  2, 3 or 4
independent general-purpose gateway connectors. In
FIG. 7, access point  701 has four gateway connectors
702, 703, 704 and 705. The micro-controller 214 35 in
the access point 701 monitors periodically all its
gateway connectors via control  buses 708, 709, 710
and 711 to check whether a Tx (transmit) or Rx
(receive)  gateway is connected to or disconnected
from its gateway connectors and if so it WO
2004/049635 PCT/SE2003/001821 17 does all the
necessary tasks mentioned earlier. When having more
than one  gateway connector, the access point could be
at the same time both in transmitting  and receiving
states because while a transmitter might be connected
to a gateway  connector on an access point, a receiver
might be connected to another gateway  5 connector on
the same access point. It is also possible that one or
several access points can have one or several
additional standard ports (RS-232, USB, Ethernet,
Infrared, Bluetooth, WLAN),  which render possible
that a device e.g. a computer 799 can communicate
directly 10 or via Internet with the access points for
the purpose of external network control,  diagnostics
or services. These ports might even be used to update
the firmware  running in the micro-controllers in the
access points or gateways. As shown in FIG.  7, access
point 701 has a serial (e.g. RS-232) interface 715,
which can be used for  communication with the
micro-controller 214 and thereof communicate with all
15 other units that are coupled to the
micro-controller 214, such as transceiver 213,
memories 718/721 in the connected gateways, and in
gateway 714 even with the  adaptation part in the
gateway. As mentioned earlier, this port may also be
used  for updating the firmware of the
micro-controller 214 in the access point 701. 



20 The externally arranged PC 799 comprises a program
for monitoring and controlling  the devices connected
to the network. The program may further comprises
instructions for updating firmware in the access
points and gateways, setting DIP- switches (also
controllable remotely by remote-controllers) or
identification devices,  programming storage devices
and also controlling/programming connected devices,
25 e.g. programming a recording device. Fig. 6 shows
an exemplary embodiment of the front end used in all
access points in  the network 100. The front end of
the access point 600 according to this  embodiment,
comprises: 30  At least one general purpose gateway
connector 601,  An indicator 602 used for indication
of available unused bandwidth in the  network,  An
indicator 603 used for indication of bandwidth
allocation in process when a  transmitter is connected
to the network, 35  An indicator 604 used for
indication of success in bandwidth allocation when a
transmitter is connected to the network, WO
2004/049635 PCT/SE2003/001821 18  An indicator 605
used for indication of absence of appropriate
transmitter when  a receiver is connected to the
network,  An indicator 606 used for indication of
failure in bandwidth allocation when a  transmitter is
connected to the network, 5  An indicator 607 used for
indication of other failures, e.g. system error. As
mentioned above the system has distributed control
logic. The control logic can  be implemented in both
AP and GW and provide different functionality. The
control  logic amongst others handles (implemented in
one or all APs): 10  Bandwidth allocation request,
Group connection setup,  Group address setting,
Network and connection status indication, and
Terminal initiation. 15 If the control logic is
provided in both GW and AP, in a Tx GW, it handles
bandwidth  allocation request and connection setting,
while in the Rx GW it handles group  address settings.
Thus, the AP handles network status and connection
status  



indication and initiation when disconnected. 20 If the
control logic is provided mostly in GW, in a Tx GW, it
handles bandwidth  allocation request and connection
setting, while in the Rx GW it handles group  address
settings. In both Rx and Tx GW, network status and
connection status  indication are handled, and in all
APs handle initiation when disconnected. 25 The
invention is not limited to the shown embodiments but
can be varied in a  number of ways without departing
from the scope of the appended claims and the
arrangement and the method can be implemented in
various ways depending on  application, functional
units, needs and requirements etc. In one embodiment
for 30 example, the gateway and the access point can
be implemented as one unit. It is  possible to use at
least partly wireless network and/or encrypt some of
signals. WO 2004/049635 PCT/SE2003/001821  19 CLAIMS
1. A multimedia network system (100) for
inter-connecting a number of receiving  and
transmitting digital and/or analogous devices (105,
106, 107, 108R, 108L, 5 109, 110, 111, 112, 113L,
113R, 114, 115, 116, 117, 118, 119L, 119R, 120,  121,
122, 123, 124, 125, 126L, 126R, 210, 211, 212), the
network system  comprising: ^ a number of receiving
and/or transmitting terminals (AP, 201, 202, 203,
204, 205, 206) to be connected to said digital and/or
analogous devices,  10  application specific connector
arrangements (GW, 207,208, 1-10 Tx, 1-10 Rx) for
connecting said digital and/or analogous devices to
said terminals,  and  at least one of said connector
arrangements being arranged to transmit (1- 10 Tx)
and/or receive (1-10 Rx) data, said at least one
connector 15 arrangement containing data at least
about required bandwidth,  identification and
receiving/transmitting device data format. 2. The
network system of claim 1, wherein said connector
arrangements are  connected to said terminals through
identical interfaces. 20 3. The network system of
claim 1, comprising a control logic, for handling one
or  several of: 



bandwidth allocation request,   group connection
set-up, 25  group address setting,  network status
indication,  connection status indication, and
Terminal initiation. 30 4. The network system of claim
3, wherein said control logic is provided in at least
one of said terminals and/or at least one of said
connector arrangements. 5. The network system of claim
4, wherein said control logic provided in at least
one connector arrangement being a transmitting
connector, handles one or  35 several of:  bandwidth
allocation request,   group connection set-up, WO
2004/049635 PCT/SE2003/001821 20 ^ network status
indication, and   connection status indication. 6. The
network system of claim 4, wherein said control logic
is provided in a least  5 one connector arrangement
being a receiving connector handling at least one  of:
group address setting ^ network status indication, and
^ connection status indication. 10 7. The network
system of claims 5 and 6, wherein said terminal
handles at least  one of  network status indication ^
connection status indication, and 15  terminal
initiation at power-up or after disconnection of
connector  arrangements. 8. The network system of
claim 1, wherein a group of said connector
arrangements consists of one transmitting and at least
one receiving connector  20 arrangements having same
identity. 9. The network system of claim 8, wherein
said identity is user and/or at least  partly
pre-defined by means of an identification means (219,
222). 



25 10. The network system of claim 1, wherein the
output from a connector  arrangement connecting a
transmitter device (210) is adapted into a digital
format, supported by a source port of a network
transceiver (213) in a terminal  (201). 30 11. The
network system of claim 10, wherein the adaptation is
done in a transmitter  adaptation (217), which is in
one side connected to an output of the transmitter
and in other side to a source port of the network
transceiver in the terminal. 12. The network system of
claim 11, wherein an adapted data, when inserted into
35 the network, is captured in said Terminals in the
network using an appropriate receiver connector
arrangement where it is adapted back into an original
format  and delivered to a receiver device. WO
2004/049635 PCT/SE2003/001821 21 13. The network
system of claim 12, wherein the adapted data stream
from a  transmitter device (210) is captured in the
terminal (202, 203) and adapted  back in an receiver
adaptation (220) in the receiver connecter arrangement
5 (208) and delivered to a receiver device (211, 212).
14. The network system of claim 1, wherein signals
from several devices are  transmitted simultaneously
through the network. 10 15. The network system of
claim 1, wherein each connector arrangement comprises
an identification set arrangement to configure
receivers to corresponding  transmitters. 16. The
network system of claim 1, wherein a connector
arrangement comprises  15 means to receive an analogue
signal, means for converting said signal to a digital
signal and means to transmit said digital signal on
said network. 17. The network system of claim 1,
wherein a connector arrangement comprises  means to
receive an digital signal from said network, means for
converting said 20 signal to an analogue signal and
means to couple said analogue signal to an  analogue
device. 18. The network system of claim 16 or 17,
wherein said analogue signal is one of  audio or video
signals, which can be compressed and/or encoded. 25
19. The network system of claim 10, wherein said
identification elements comprise  switches for setting
unique identities for transmitting and receiving
connector  arrangements. 



30 20. The network system of claim 1, wherein said
connector arrangement comprises  information member
informing about accessibility and/or type of
connection. 21.The network system according to any of
preceding claims, said terminals and/or  connector
arrangements are identical. 35 WO 2004/049635
PCT/SE2003/001821 22 22. The network system according
to any of preceding claims, wherein a connector
arrangement identifies a network capacity and
characteristic before transmitting  on the network. 5
23. The network system according to any of preceding
claims, wherein said network  has one of a ring or
star-topology. 24. The network system according to any
of preceding claims, wherein said  terminals are
arranged in series and/or parallel. 10 25. The network
system according to any of preceding claims, wherein
said network  is implemented as one of MOSTnet or IEEE
1394. 26. The network system according to any of
preceding claims, wherein said terminal  15 and
connector arrangement are integrated. 27. The network
system according to any of preceding claims, wherein
at said  terminals and connector arrangements are
powered through same source. 20 28.The network system
according to any of preceding claims, wherein
connector  arrangements are arranged in said digital
and/or analogous device. 29. The network system
according to any of preceding claims, wherein the
system  comprises wireless connection between
terminals and/or connector 25 arrangements. 30. The
network system according to any of preceding claims,
wherein the network  is accessed externally. 30 31.The
network system according to claim 19, wherein said
identification element  is controlled remotely. 32.
The network system according to any of preceding
claims, wherein said  terminals and connector
arrangements are connected wirelessly. 35 33. A
connector arrangement for use in a network system
according to any of  claims 1-32 comprising: 



WO 2004/049635 PCT/SE2003/001821 23  a receiver
and/or,  a transmitter adopter,  identification means,
and  physical connectors for connecting to said
devices. 5 34. The connector arrangement of claim 33
arranged in a digital and/or analogues  device. 35. A
terminal for use in a network system according to any
of claims 1-32  10 comprising a controller (214) and a
transceiver (213). 36 The terminal of claim 35,
comprising Control Ports (CP) and source ports (SP)
configured in either serial or parallel mode. 15 37 A
method of inter-connecting a number of receiving and
transmitting digital  and/or analogous devices (105,
106, 107, 108R, 108L, 109, 110, 111, 112, 113L,  113R,
114, 115, 116, 117, 118, 119L, 119R, 120, 121, 122,
123, 124, 125, 126L,  126R, 210, 211, 212), the method
comprising the steps of providing:  a network system,
20  a number of receiving and/or transmitting
terminals (AP, 201, 202, 203,  204, 205, 206) to be
connected to said digital and/or analogous devices,
application specific connector arrangements (GW,
207,208, 1-10 Tx, 1- 10 Rx) for connecting said
digital and/or analogous devices to said terminals,
and 25  arranging at least one of said connector
arrangements to transmit (1-10  Tx) and/or receive
(1-10 Rx) data, wherein at least one connector
arrangement contains data at least about required
bandwidth,  identification and receiving/transmitting
device data format. 30 38. A computer program in a
computer unit (799) for controlling and/or monitoring
a network system according to any of claims 1-32. 


