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(54) Communication system and method

(57) A communication system for transmitting data
(DP, VW), for example, within a System-in-Package.

The system comprises a first circuit (C-N, C-I) con-
figured for:
a) dividing the data (DP, VW) into a plurality of packets
(FL, VW1, VW2, VW3, VW4) having a predetermined
size; and
b) creating for each of the packets (FL, VW1, VW2, VW3,
VW4) a transmission segment comprising a segment
header (SH) and the respective packet (FL, VW1, VW2,
VW3, VW4) as payload.

The system also comprises a second circuit (A) con-
figured for:
a) separating the transmission segments into a plurality
of physical units (PHYT), where the physical units
(PHYT) have a predetermined size; and
b) transmitting the physical units (PHYT) over a physical
communication channel.

In particular, the segment header (SH) comprises at least
one field that identifies the number of the physical units
(PHYT) that are to be transmitted.
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Description

Field of the invention

[0001] The present invention relates to communication
techniques.
[0002] The invention has been developed with partic-
ular attention paid to its possible use in the so-called Net-
work-in-Package (NiP) architectures, such as the ones
used for communication between different circuits inte-
grated within a System-in-Package (SiP) that require a
high level of performance.

Description of the related art

[0003] Systems-in-Package (SiPs) are heterogene-
ous electronic systems that comprise a plurality of inte-
grated circuits. For instance, said integrated circuits are
frequently mounted directly as dice in a common package
and communicate with one another via a network for com-
munication within the package, referred to as Network-
in-Package (NiP).
[0004] For instance, such SiPs are particularly useful
for interfacing integrated circuits that have been pro-
duced with different manufacturing processes.
[0005] For instance, the improvement of the processes
for manufacturing integrated circuits enables reduction
of the so-called "feature size", i.e., the size of the ele-
ments within the integrated circuit, and, from the reduc-
tion in the feature size, there also follows a respective
reduction in the size of the entire integrated circuit. For
instance, the size of a digital integrated circuit decreases
typically by 55% when the same circuit is implemented
with a 65-nm technology instead of a 90-nm technology.
[0006] However, said improvement does not extend
directly to the analog or input/output (I/O) cells, which
leads to severe limitations during design of complex sys-
tems within an integrated circuit (Systems-on-Chip or
SoCs).
[0007] For instance, in some cases, the core of the
integrated circuit can be small, but the size of the inte-
grated circuit must be increased on account of the
number and/or size of the pads of the integrated circuit,
this being known as "pad-limited design".
[0008] Furthermore, when a technology with small fea-
ture size is used, for example a sub32-nm technology, a
high speed of the I/O logic can only be achieved with a
low supply voltage. For instance, a memory of the Dou-
ble-Data-Rate version 3 (DDR3) type can work at an op-
erating frequency of 800 MHz and requires a supply volt-
age of 1.5 V.
[0009] However, complex circuits can also comprise
communication interfaces with higher voltages, for ex-
ample a communication interface of the "High-Definition
Multimedia Interface" (HDMI) type, of the "Serial Ad-
vanced Technology Attachment" (SATA) type, or of the
"Universal Serial Bus" version 3 (USB3) type. For in-
stance, the communication interface of the DDR3 mem-

ory requires a gate oxide with a thickness of 30 Å, where-
as the HDMI communication interface would require a
thickness of 50 Å. However, this cannot be obtained with
a single manufacturing process.
[0010] Instead, said system can be obtained via a Sys-
tem-in-Package by separating the subcircuits of the tra-
ditional SoC into a plurality of dice (i.e., a plurality of in-
tegrated circuits) to form a System-in-Package. For in-
stance, said SiP could consist of a first die (i.e., a first
integrated circuit) obtained with a 32-nm technology that
comprises the digital processing circuits, for example a
high-speed processor, a DDR3 control unit, and other
Intellectual-Property (IP) cores. Said first die can be con-
nected to a second die (i.e., a second integrated circuit)
obtained with a 55-nm technology that comprises analog
circuits and/or various communication interfaces.
[0011] However, this architecture requires that the en-
tire communication between the aforesaid dice must be
exchanged at a package level.

Object and summary of the invention

[0012] The object of the invention is hence to optimize
the use of the bandwidth of the communication between
at least two integrated circuits within a System-in-Pack-
age.
[0013] In fact, the inventors have noted that it is pos-
sible to optimize the use of the bandwidth if the commu-
nication interfaces have additional knowledge on the
types of data that are to be transmitted.
[0014] With a view to achieving the aforesaid purpose,
the subject of the invention is a communication system
having the characteristics specified in Claim 1. The in-
vention also regards a corresponding communication
method. Further advantageous characteristics of the in-
vention form the subject of the dependent claims.
[0015] The claims form an integral part of the technical
teaching provided herein in relation to the invention.
[0016] Various embodiments described herein refer to
solutions that enable transmission of data from a first
integrated circuit to a second integrated circuit within a
System-in-Package.
[0017] According to the solution described herein,
each of the integrated circuits comprises a communica-
tion interface.
[0018] In various embodiments, said communication
interface comprises a first circuit that receives data from
the various submodules of the integrated circuit. In par-
ticular, said first circuit divides the data into a plurality of
packets that have a predetermined size, and a transmis-
sion segment is generated for each of the packets.
[0019] In various embodiments, each transmission
segment comprises a segment header and the respec-
tive packet as payload.
[0020] Said segments are then transmitted by a sec-
ond circuit. For instance, in various embodiments, the
second circuit separates the transmission segments into
a plurality of physical units (PHYTs), which have a pre-
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determined size, and transmits the physical units over a
physical communication channel, for example the wires
that connect the integrated circuits.
[0021] According to the solution described herein, the
communication interfaces determine the number of the
physical units that are necessary for transmitting the pay-
load and write in the segment header a value that enables
identification of said number.
[0022] For instance, if the data contained a data packet
(DP) comprising a header and a payload, all the bits of
the payload of the segment are usually valid. For this
reason, the communication interface writes in the seg-
ment header only one value that enables identification
of the fact that the transmission segment contains a data
packet; i.e., the communication interface transmits all the
physical units of the respective segment. In fact, the in-
ventors have noted that in this case a dedicated field for
specifying the number of the physical units that are valid
is not necessary.
[0023] Instead, various embodiments also enable em-
ulation of so-called virtual wires, i.e., the interface detects
after certain time intervals the logic values on a plurality
of lines and transmits said values to the destination.
[0024] However, in this case, the amount of effectively
valid data may also be less than the size of the payload
of the transmission segment. For this reason, the com-
munication interface writes in the header a value that
enables identification of the fact that the transmission
segment contains data regarding a plurality of virtual
wires. The communication interface also determines the
number of physical units that are effectively necessary
for transmitting all the virtual wires and writes in the head-
er a value that enables direct identification of the number
of the physical units that are to be transmitted.
[0025] For instance, in various embodiments, the con-
figuration interface comprises a configuration register for
specifying the number of the virtual wires that are to be
transmitted.

Brief description of the annexed representations

[0026] The invention will now be described, purely by
way of non-limiting example with reference to the an-
nexed representations, wherein:

- Figure 1 shows an embodiment of a segmentation
of a data packet;

- Figure 2 shows an embodiment of the transmission
of a segment of data over a physical channel;

- Figure 3 shows a first embodiment of a network in-
terface; and

- Figures 4 to 7 show various aspects of a second
embodiment of a network interface.

Detailed description of embodiments

[0027] Illustrated in the ensuing description are various
specific details aimed at providing an in-depth under-

standing of the embodiments. The embodiments can be
obtained without one or more of the specific details, or
with other methods, components, materials, etc. In other
cases, known structures, materials, or operations are not
illustrated or described in detail so that various aspects
of the embodiments will not be obscured.
[0028] The reference to "an embodiment" or "one em-
bodiment" in the framework of the present description is
intended to indicate that a particular configuration, struc-
ture, or characteristic described in relation to the embod-
iment is comprised in at least one embodiment. Hence,
phrases such as "in an embodiment" and "in one embod-
iment", which may be present in different points of this
description, do not necessarily refer to one and the same
embodiment. Furthermore, particular conformations,
structures, or characteristics can be combined adequate-
ly in one or more embodiments.
[0029] The reference numbers used herein are provid-
ed merely for reasons of convenience and hence do not
define the sphere of protection or the scope of the em-
bodiments.
[0030] As mentioned previously, the object of the in-
vention is to optimize the use of the bandwidth of the
communication between two integrated circuits (i.e.,
dice) within a System-in-Package.
[0031] In various embodiments, a communication net-
work, i.e., a Network-in-Package (NiP), is used for the
communication between the dice of the System-in-Pack-
age.
[0032] In various embodiments, said NiP conveys the
information via data packets. For instance, said data
packets can be generated by the various subcircuits with-
in the integrated circuit. For instance, said subcircuits
can be connected through a bus or a Network-on-Chip
(NoC) to a network interface, which is responsible for the
communication with the other integrated circuits within
the SiP.
[0033] In various embodiments, the packets that are
to be exchanged between an source of a communication
or initiator and a destination of the communication or tar-
get comprise a header for conveying control information
(for example, the identifier of the destination, the type of
operation, and so forth) and a payload for conveying the
effective data involved in the operation.
[0034] In various embodiments, both the header and
the payload are transmitted to the data-link layer by en-
tities referred to as "flits" (flow control units).
[0035] For instance, Figure 1 shows an embodiment
in which a data packet DP comprising a header HD and
a payload PL is transmitted.
[0036] In the embodiment considered, the data packet
DP is divided into a plurality of flits. For example, in the
embodiment considered, the first flit FL1 comprises the
header HD, whilst the payload PL is divided into a plurality
of packets PL1, PL2, ..., PLn that are conveyed by a plu-
rality of flits FL2, FL3, ..., FLn+1. For instance, each flit
can be made up of a sequence of 80 bits. The flits can
also comprise other information FI, for example:
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- an identifier of the flits "flit_id", which enables iden-
tification of the start and end of a transaction;

- an interface signal "aux", which identifies the type of
the transaction, for example, "package" for a single
data packet, or "chunk" or "message" for more com-
plex transactions that include a plurality of packets;
and/or

- an optional "state" field, which can identify, for ex-
ample within a response packet, the receipt of a flit
or possible transmission errors.

[0037] In the embodiment considered, each flit is trans-
mitted by means of a transmission segment. For in-
stance, in the embodiment considered, said transmission
segments comprise a segment header SH and the re-
spective flit as payload. For instance, each segment can
comprise a sequence of 90 bits, wherein 10 bits comprise
the segment header SH and 80 bits comprise the payload
(i.e., a single flit).
[0038] In the embodiment considered, said segments
are transmitted by the initiator to the destination through
the Network-in-Package. The network interface of the
destination receives said single segments and reassem-
bles the original packet.
[0039] Figure 2 shows that said transmission seg-
ments can be fragmented further into physical units
(PHYsical uniTs) PHYT1, PHYT2, ..., PHYTN for the
transmission on the physical channels, for example, the
wires that effectively connect the integrated circuits. In
fact, this embodiment is useful if the size of the physical
units is smaller than the size of the transmission segment.
[0040] The number of the physical units can be deter-
mined by the size of the physical units PHYT, for example
the number of the wires connected in parallel and the
size of the segment. For example, in the case where the
physical units PHYT have a size of 15 bits, the number
of the physical units PHYT should be N = 6 for a segment
of 90 bits (i.e., 6 x 15 = 90), whilst the number of the
physical units PHYT should be N = 13 if the physical units
PHYT had a size of 7 (i.e., 13 x 7 = 91).
[0041] Figure 3 shows a possible embodiment of a net-
work interface for communication with the Network-in-
Package. In particular, Figure 3 shows a layer represen-
tation of the protocol stack of the communication inter-
face described herein.
[0042] In the embodiment considered herein, the pro-
tocol stack comprises the following layers:

- a physical layer PHY, which comprises, for example,
16 wires for transmitting and receiving data at 450
MHz with the Single Clock Edge (SCE) mode and/or
Dual Clock Edge (DCE) mode;

- a layer A responsible for encoding and/or decoding
of the data, for example, for reducing the switching
activity on the physical lines, and for serializing or
de-serializing the data;

- a layer B responsible for flow control, routing, and/or
control of the quality of service (QoS); and

- a layer C responsible for segmentation and the re-
assemblage of the packets.

[0043] This means that the layer C implements the
segmentation described with reference to Figure 1; i.e.,
the layer C comprises a functional module that separates
the data packets in transmission segments. Instead, the
separation of the transmission segments in physical units
described with reference to Figure 2 is implemented in
the layer A.
[0044] As mentioned previously, the layer B can effect
additional operations. For instance, the layer B can re-
order the various transmission segments generated for
different sources in such a way as to guarantee a certain
QoS.
[0045] In one embodiment, the layer B of the initiator
can communicate directly with the layer B of the desti-
nation for exchanging information, referred to as "credit
information". Said information may include, for example,
information on flow control, and/or on the state of the
transmitter and/or of the destination. For instance, the
state information can include information that indicates
the state of the transmission and/or reception buffer of
the various network interfaces. For example, said buffers
are implemented typically via FIFO memories of a certain
size. Hence, said credit information can in general have
a variable number of bits.
[0046] In the embodiment considered, said credit in-
formation is transmitted via the layer A, which divides the
credit information into physical units PHYT. For instance,
in one embodiment, the layer B enters said credit infor-
mation as a standard data packet in a transmission seg-
ment comprising, for example, a 10-bit header and an
80-bit payload.
[0047] For instance, in the embodiment considered,
the credit segment contains the following information:

- the identifier of the FIFO to which the credit informa-
tion refers; and

- the value of the credit, i.e., value identifying the
number of locations of the FIFO freed, i.e., the
number of further flits that can be sent from the trans-
mitter to the FIFO specified in the receiver.

[0048] In the embodiment considered, the size of the
credit segment is variable. For instance, in the case
where the physical units PHYT have a size of 8 bits, 10
bits are necessary to transmit the header; hence, at the
start at least two physical units PHYT are necessary (8+8
bits) for transmitting one item of credit information. How-
ever, with two physical units PHYT the maximum value
of the credit that can be transmitted is at 6 bits, i.e., 63.
Instead, in the case where the credit value to be trans-
mitted is greater than 65, more than 6 bits are necessary
and hence at least one physical unit PHYT or more.
[0049] According to the solution described herein, the
network interface illustrated with reference to Figure 3 is
modified in such a way as to enable the transmission of
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virtual wires. For instance, said virtual wires may be use-
ful for transmitting interrupt signals, handshakes for pow-
er-down, or other asynchronous events.
[0050] In particular, the inventors have noted that each
transmission segment comprises a fixed number of bits,
for example 90 bits, where 80 bits form the payload of
the segment. However, the signals generated for the vir-
tual wires can include even less data. For instance, in
the case of a single virtual row, only a single bit would
contain useful information. For instance, in the case
where the physical units PHYT have a size of 7 bits, a
90-bit segment would be transmitted with N = 13 physical
units PHYT. However, two physical units PHYT would
be sufficient for the transmission of a single interrupt,
because 14 bits would be sufficient for conveying the
segment header SH and the single bit for the line of in-
terrupt.
[0051] As mentioned previously, the credit information
can have a variable number of bits. Hence, the same
considerations presented above with reference to the vir-
tual wires, apply in a substantially similar way also to the
segments of the credit type.
[0052] According to the solution described herein, the
network interface illustrated with reference to Figure 3 is
then modified in such a way as to transmit only the phys-
ical units PHYT that really contain useful information.
[0053] Figure 4 shows a possible embodiment of such
a network interface.
[0054] In the embodiment considered, the layer C is
separated into two submodules:

- a first module C-N is responsible for management
of the transactions of standard data packets, for ex-
ample NoC data packets that are generated by the
various submodules within the integrated circuit and
that are to be transmitted to another circuit integrated
within the SiP; and

- a second module C-I is responsible for emulation of
the virtual wires.

[0055] Figure 5 shows a possible embodiment in which
a data packet DP is transmitted, which comprises a head-
er HD and a payload PL and a set of virtual wires VW.
[0056] In the embodiment described, the data packet
DP is transmitted, as described with reference to Figure
1, i.e., the module C-N divides the packet DP into a plu-
rality of flits and each flit is transmitted by means of a
transmission segment that comprises a header SH.
[0057] Said segmentation procedure is applied in a
substantially similar way also to the virtual wires VW, i.e.,
the module C-I divides the information for the virtual wires
into a plurality of subsets VW1, VW2, VW3 and VW4 and
each subset is transmitted by means of a transmission
segment that comprises a header SH.
[0058] Figure 5 also shows that the layer B can sched-
ule the transmission of the transmission segments and
insert a transmission segment of the virtual wires be-
tween those of the data packets. Furthermore, in the case

where the layer B manages also information of the credit
type, the layer B can also insert the transmission seg-
ments for said information in the data flow.
[0059] In the embodiment considered, the network in-
terface comprises at least one configuration register for
specifying the subsets of virtual wires (bundles). For in-
stance, in the embodiment considered, four subsets of
virtual wires VW1, VW2, VW3 and VW4 can be specified,
in which each subset can comprise up to 80 virtual wires.
[0060] In one embodiment, to specify the number of
virtual wires in the respective subset, a configuration reg-
ister is used, which comprises for each subset of virtual
wires a sequence of six bits. For instance, Figure 6 shows
a table which lists different sequences of bits "Seq" and
the respective numbers of the virtual wires "N" for the
subset.
[0061] In the embodiment considered, each of the sub-
sets of virtual wires VW1, VW2, VW3 and VW4 is trans-
mitted by means of a transmission segment that com-
prises a header SH.
[0062] In the embodiment considered, the segment
header SH comprises a plurality of fields that enable cor-
rect identification of the type of the segment.
[0063] For instance, in one embodiment, the segment
header comprises 10 bits, in which two bits are used for
specifying the type of the segment and the other eight
bits are used for specifying additional information.
[0064] For example, in the case where the segment
contained a data packet DP, the sequence of bits that
identifies the type of the segment would be set at "00".
Another two bits can be used for specifying the number
of the segment. For instance, said sequence of bits can
be set at:

- "01" for the first segment;
- "10" for the last segment; or
- "00" for an intermediate segment.

[0065] The last six bits of the header can be used for
specifying a specific source of data, for example, one of
the FIFO memories of the transmitter.
[0066] In the embodiment considered, in the case
where the segment contained a set of virtual wires, the
sequence of bits that identifies the type of the segment
would be set at "01". A further two bits can be used for
specifying the number of the subset, for example "00" for
the first, "01" for the second, "10" for the third, and "11"
for the fourth subset.
[0067] The last six bits of the header can be used for
specifying the number of the physical units that are nec-
essary for transmitting the respective transmission seg-
ment.
[0068] In fact, the inventors have noted that it is useful
to make the calculation of the number of the physical
units already in the layer C-I (i.e., the layer responsible
for segmentation) and not in the layer A (i.e., the layer
responsible for the physical transmission of the data).
[0069] The person skilled in the branch will appreciate
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that this approach is in contrast with the classic philoso-
phy of the protocol stack, because a high-level layer (i.e.,
the layer C) must be aware of the properties of a low-
level layer (i.e., the layer A). However, this approach en-
ables optimization of the hardware implementation of the
solution described herein. In fact, the use of said se-
quence of bits in the segment header directly informs the
destination on the number of the physical units that are
transmitted.
[0070] In the embodiment considered, the layer C, i.e.,
at least the module C-I, is consequently aware of the size
of the physical units PHYT transmitted by the layer A.
[0071] In one embodiment, the size of the physical
units PHYT is specified during design of the network in-
terface and remains fixed.
[0072] In one embodiment, during the design only a
maximum value is specified for the size of the physical
units PHYT, and the current size of the physical units
PHYT is specified by means of a configuration register.
[0073] In one embodiment, the module C-I determines
the number of the physical units required according to
the number of the virtual wires in the respective subset
of logic wires and the size of the physical units PHYT.
Next, the module C-I writes said value, for example in
binary coding, in the segment header SH.
[0074] The layer A is hence immediately able to deter-
mine the number of the physical units that are to be trans-
mitted.
[0075] Figure 7 shows a possible embodiment of the
module C-I.
[0076] In the embodiment considered, the virtual wires
VW are divided into four subsets of virtual wires, i.e.,
bundles VW1, VW2, VW3 and VW4.
[0077] In the embodiment considered, said subsets of
virtual wires VW1, VW2, VW3 and VW4 are connected
to a module 100 for detecting the logic values applied to
the virtual wires, i.e., the module 100 performs a sampling
operation.
[0078] In the embodiment considered, said sampling
is synchronized with a clock signal.
[0079] For instance, in the embodiment considered,
the module 100 comprises for each bundle VW1, VW2,
VW3 and VW4 a respective configuration register SR1,
SR2, SR3 and SR4 for specifying the sample rate.
[0080] For instance, in the embodiment considered,
the values stored in the registers SR1, SR2, SR3 and
SR4 are used as maximum counting values of respective
counters CT1, CT2, CT3 and CT4. For instance, said
counters CT1, CT2, CT3, and CT4 can be configured for
enabling by means of respective blocks AND1, AND2,
AND3 and AND4, for example "and" gates, a clock signal
CLK.
[0081] In the embodiment considered, said enabled
clock signals are used as clock signal for respective reg-
isters RB1, RB2, RB3 and RB4 in such a way as to store
the values of the signals applied to the virtual wires. The
registers RB1, RB2, RB3 and RB4 hence contain the
sampled values of the respective bundle VW1, VW2,

VW3 and VW4.
[0082] In the embodiment considered, said sampled
values are supplied to a block 200, for example a multi-
plexer, for selecting which of these subsets must be
transmitted.
[0083] In the embodiment considered, the subset se-
lected is supplied to a block 300 that performs the oper-
ation of segmentation described previously. In particular,
in the embodiment considered, the block 300 determines
the header SH according to the number of the subset
selected and the respective number of the virtual wires
in the subset. Next, the final segment - comprising the
header SH and as payload the respective sampled val-
ues - is supplied to the lower layers.
[0084] In one embodiment, the allocation of the band-
width is optimized also for the credit information, because
also said information can have a size of less than 80 bits.
[0085] In the embodiment considered, said credit seg-
ments are generated by the layer B for handling flow con-
trol and/or for guaranteeing a certain quality of service.
[0086] For instance, in the case where the segment
contained credit information, the sequence of bits that
identifies the type of the segment would be set at "10".
[0087] For instance, in one embodiment only two bits
are used for specifying the number of the physical units
that are to be transmitted, whilst the last six bits of the
header can be used for specifying additional information.
For instance, said information can include directly the
reference of the buffer for which the respective credit
information is valid.
[0088] The solution described herein hence enables
optimization of the bandwidth that is available for data
transmission. For instance, for the case provided by way
of example described above, the gain is 35 GB/s (i.e., 11
cycles at 450 MHz with 7 bits transmitted in each cycle).
Said band can thus be used for other communications.
[0089] The solution described herein also enables re-
duction in the latency of the communication. In fact, the
destination is able to reconstruct the entire segment al-
ready after reception of the first two physical units PHYT,
and the corresponding information is immediately avail-
able.
[0090] Of course, without prejudice to the principle of
the invention, the details of implementation and the em-
bodiments may vary widely with respect to what is de-
scribed and illustrated herein purely by way of example,
without thereby departing from the scope of the present
invention, as defined by the ensuing claims.
[0091] For instance, the solution described herein for
optimizing the use of the bandwidth of the communication
between two integrated circuits within a System-in-Pack-
age could also be applied to the communication between
two subcircuits within a System-on-Chip. However, the
physical channels within a SoC are usually quite wide
and the frequencies involved much higher than in the die-
to-die case.
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Claims

1. A communication system for transmitting data (DP,
VW) comprising:

- a first circuit (C) configured for:

a) dividing said data (DP, VW) in a plurality
of packets (FL, VW1, VW2, VW3, VW4)
having a predetermined dimension, and
b) generating for each packet (FL, VW1,
VW2, VW3, VW4) a transmission segment
comprising a segment header (SH) and the
respective packet (FL, VW1, VW2, VW3,
VW4) as payload; and

- a second circuit (A) configured for:

a) separating said transmission segments
in a plurality of physical units (PHYT),
wherein said physical units (PHYT) have a
predetermined dimension, and
b) transmitting said physical units (PHYT)
over a physical transmission channel;

wherein said segment header (SH) comprises at
least one field, which identifies the number of phys-
ical units (PHYT) to be transmitted.

2. The system according to Claim 1, wherein said seg-
ment header (SH) comprises a first field for identify-
ing the type of said data.

3. The system according to Claim 2, wherein if said
data contain a data packet (DP) comprising a header
and a payload, said first field contains a first value,
and wherein said second circuit (A) is configured for
transmitting a predetermined number of physical
units (PHYT).

4. The system according to Claim 2 or Claim 3, wherein
if said data contain logic values being representative
for signals applied to a set of virtual wires (VW), said
first field contains a second value, wherein said seg-
ment header (SH) comprises a second field for iden-
tifying the number of physical units (PHYT) which
are necessary for transmitting said logic values, and
wherein said second circuit (A) is configured for
transmitting only the number of physical units
(PHYT) identified in said second field.

5. The system according to any of claims 2 to 4, com-
prising a third circuit (B) being configured for per-
forming a flow control, routing and/or quality of serv-
ice control operation.

6. The system according to Claim 5, wherein said third
circuit (B) is configured for generating a transmission

segment comprising a segment header (SH) and at
least one value identifying the state of said system
as payload, wherein said first field contains a third
value, wherein said segment header (SH) comprises
a second field for identifying the number of physical
units (PHYT) which are necessary for transmitting
said at least one value identifying the state of said
system, and wherein said second circuit (A) is con-
figured for transmitting only the number of physical
units (PHYT) identified in said second field.

7. The system according to any of the previous claims,
wherein said first circuit (C) comprises a configura-
tion register for specifying the number of virtual wires
(VW) to be transmitted.

8. The system according to Claim 7, wherein said con-
figuration register permits to specify a plurality of
subsets of virtual wires (VW1, VW2, VW3, VW4).

9. A System in Package comprising at least two inte-
grated circuits, and wherein each of said at least two
integrated circuit comprises a communication sys-
tem according to any of the previous claims.

10. A method of transmitting data (DP, VW) comprising
the steps of:

- dividing said data (DP, VW) in a plurality of
packets (FL, VW1, VW2, VW3, VW4) having a
predetermined dimension,
- generating for each packet (FL, VW1, VW2,
VW3, VW4) a transmission segment comprising
a segment header (SH) and the respective pack-
et (FL, VW1, VW2, VW3, VW4) as payload,
- separating said transmission segments in a
plurality of physical units (PHYT), wherein said
physical units (PHYT) have a predetermined di-
mension, and
- transmitting said physical units (PHYT) over a
physical transmission channel;

wherein said segment header (SH) comprises at
least one field, which identifies the number of phys-
ical units (PHYT) to be transmitted.
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