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(54) TRANSMITTER APPARATUS, RECEIVER APPARATUS AND COMMUNICATION SYSTEM

(57) Provided are a transmission device, a receiving
device, and a communication system having a simple
configuration and capable of reliably executing the con-
firmation of a changed bit rate. The communication sys-
tem 1 sends, to the receiving device 3, a serial data signal
Sdata that is set as a constant value across a period of a
constant multiple of a cycle of the clock when a bit rate

of a serial data signal Sdata in the transmission device 2
is changed. The receiving device 3 that received the se-
rial data signal Sdata receives training data Tdata from the
transmission device 2 when it is determined that the serial
data signal Sdata is a constant value across a period of
a constant multiple of a cycle of the clock, and proceeds
to the processing of confirming the changed bit rate.
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Description

Technical Field

[0001] The present invention relates to a transmission
device, a receiving device, and a communication system
having the foregoing devices.

Background Art

[0002] Conventionally, clock data recovery (CDR:
Clock Data Recovery) technology is known. With this
CDR technology, in a system where a unidirectional high-
speed serial signal line and a low-speed control signal
line are provided between the transmission device and
the receiving device, a serial data signal embedded with
a clock is sent from the transmission device via the high-
speed serial signal line, and the receiving device restores
the data and clock based on the serial data signal. Sub-
sequently, the system reproduces the recovered clock
(recovery clock), compares the phase of the edge of the
data and clock to adjust the phase, and thereby acquires
accurate data.
[0003] Meanwhile, if the bit rate of the serial data signal
that is sent from the transmission device is changed, an
abnormal clock is reproduced in the receiving device,
and erroneous data may be acquired. In order to over-
come the foregoing problem, the receiving device imple-
ments processing for confirming the changed bit rate that
is sent from the transmission device, and the transmis-
sion device sends a serial data signal including the
changed bit rate to the receiving device after the forego-
ing processing.
[0004] In order to implement the foregoing processing,
it is necessary to transfer a command such as a bit rate
change notice or the like between the transmission de-
vice and the receiving device. Thus, for instance, the dis-
play port described in Non-Patent Document 1 is provid-
ed with a high-speed serial signal line, and a low-speed
control signal line capable of interactive communication.
The display port described in Cited Document 1 is able
to transfer a command for confirming the bit rate with the
interactive communication control signal line.

Prior Art Documents

Non-Patent Document

[0005] Non-Patent Document 1: "VESA Display Port
Standard", Fig. 1-1, Fig. 3-10, [online], January 11, 2008,
Video Electronics Standards Association, [Searched on
November 4, 2008], Internet <URL:
https: //fs 16.formsite.com./ VESA/
form608559305/secure_index,html>

Description of the Invention

Problems to be Solved by the Invention

[0006] Nevertheless, with the foregoing conventional
technology, a control circuit is required to enable the in-
teractive communication, and, in addition to the size of
the circuit becoming enlarged, there is a problem in that
a complicated protocol must be set in order to prevent
the signals (commands) sent from the transmission de-
vice and the receiving device from colliding on the trans-
mission line. Meanwhile, although there is also a config-
uration of separately providing two control signal lines
for the respective directions; namely, from the transmis-
sion device to the receiving device and from the receiving
device to the transmission device, the increase in the
number of control signal lines is undesirable from the
perspective of increase in costs and power consumption.
[0007] The present invention was devised in order to
overcome the foregoing problems. Thus, an object of this
invention is to provide a transmission device, a receiving
device, and a communication system having a simple
configuration and capable of reliably executing the con-
firmation of the changed bit rate.

Means for Solving the Problem

[0008] The communication system of the present in-
vention is characterized in that it comprises the follow-
ing transmission device and receiving device. Specifical-
ly, the transmission device of the present invention com-
prises: a signal transmission unit for sending a serial data
signal embedded with a clock to a receiving device; a
change notice transmission command unit for outputting
to the signal transmission unit a control signal for sending
by the signal transmission unit to the receiving device a
serial data signal that is set as a constant value across
a period of a constant multiple of a cycle of the clock
when a bit rate of a serial data signal to be sent by the
signal transmission unit is changed; and a training data
creation unit for creating training data for confirming the
changed bit rate in the receiving device after the control
signal is output from the change notice transmission com-
mand unit, and causing the signal transmission unit to
send the training data to the receiving device.
[0009] In addition, the receiving device of the present
invention comprises: a signal receiving unit for receiving
a serial data signal embedded with a clock from a trans-
mission device, a received signal constant value deter-
mination unit for determining whether the serial data sig-
nal received by the signal receiving unit is a constant
value across a period of a constant multiple of a cycle of
the clock; and a clock recovery unit for receiving training
data to be used for confirming the changed bit rate from
the transmission device and confirming the changed bit
rate when the received signal constant value determina-
tion unit determines that the serial data signal is a con-
stant value.
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[0010] The communication system comprising the
foregoing transmission device and receiving device
sends, to the receiving device, a serial data signal that
is set as a constant value across a period of a constant
multiple of a cycle of the clock when a bit rate of a serial
data signal to be sent from the signal transmission unit
is to be changed. The receiving device that received the
serial data signal receives training data from the trans-
mission device if it is determined that the serial data signal
is a constant value across a period of a constant multiple
of a cycle of the clock, and proceeds to the processing
of confirming the changed bit rate. Accordingly, the re-
ceiving device is able to recognize the change of the bit
rate by receiving the serial data signal and proceed to
the processing for confirming the changed bit rate without
having to receive a signal from the transmission device
indicating that the bit rate will be changed. Thus, the con-
firmation of the changed bit rate can be reliably executed
with a simple conventional configuration without having
to increase the control signal line or enabling interactive
communication.
[0011] Moreover, the communication system of the
present invention is characterized in that it comprises
the following transmission device and receiving device.
Specifically, the transmission device of the present in-
vention further comprises a training start determination
unit for receiving, from the receiving device, and inputting
a training start request signal indicating that the training
data for confirming the changed bit rate is requested from
the receiving device, wherein, when the training start de-
termination unit receives the training start request signal
from the receiving device, the training data creation unit
causes the signal transmission unit to send the training
data to the receiving device.
[0012] In addition, the receiving device of the present
invention further comprises a training start signal request
unit for sending a training start request signal for request-
ing training data to be used for confirming the changed
bit rate and requesting of the transmission device the
training data when the received signal constant value
determination unit determines that the serial data signal
is a constant value across a period of a constant multiple
of a cycle of the clock.
[0013] With the communication system comprising the
foregoing transmission device and receiving device, the
receiving device sends a training start request signal to
the transmission device upon determining that the serial
data signal is a constant value; that is, upon confirming
that the bit rate has been changed, and the transmission
device receives the training start request signal and sub-
sequently sends training data to the receiving device.
Consequently, the transmission device will send the
training data to the receiving device after the receiving
device reliably recognizes the change of the bit rate. Ac-
cordingly, it is possible to prevent the transmission device
from erroneously sending the training data or data of the
changed bit rate before the receiving device recognizes
the change of the bit rate.

[0014] Further, the communication system of the
present invention is characterized in that it comprises
the following transmission device and receiving device.
Specifically, when the training start determination unit
receives a training end signal indicating that the confir-
mation of the changed bit rate is complete from the re-
ceiving device, the signal transmission unit included in
the transmission device of the present invention sends
a serial data signal of the changed bit rate to the receiving
device.
[0015] Moreover, the training start signal request unit
included in the receiving device of the present invention
inputs an end notice signal indicating that the confirma-
tion of the changed bit rate that is output from the clock
recovery unit is complete, sends a training end signal to
the transmission device according to the end notice sig-
nal, and thereby notifies the transmission device that the
confirmation of the changed bit rate is complete.
[0016] With the communication system comprising the
foregoing transmission device and receiving device, the
receiving device sends a training end signal to the trans-
mission device indicating that the confirmation of the bit
rate is complete, and the transmission device sends the
serial data signal of the changed bit rate after receiving
the foregoing training end signal. Accordingly, it is pos-
sible to prevent the transmission device from erroneously
sending a serial data signal of the changed bit rate to the
receiving device before the confirmation of the bit rate is
complete.
[0017] Moreover, the transmission device of the
present invention further comprises a bit rate determina-
tion unit for inputting a parallel data signal and determin-
ing whether there is any change in the bit rate of the
parallel data signal, and outputting bit rate change infor-
mation to the change notice transmission command unit
upon determining that the bit rate of the parallel data sig-
nal has changed, wherein, the change notice transmis-
sion command unit, upon receiving the bit rate change
information from the bit rate determination unit, outputs
the control signal to the signal transmission unit.
[0018] Moreover, with the transmission device of the
present invention, the bit rate determination unit can be
configured as a phase locked loop (PLL). In the foregoing
case, a lock signal of the phase locked loop is preferably
used as the bit rate change information.

Effect of the Invention

[0019] According to the present invention, the confir-
mation of the changed bit rate can be reliably executed
with a simple configuration.

Brief Description of the Drawings

[0020]

Fig. 1 is a configuration diagram of the communica-
tion system according to the present embodiment.
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Fig. 2 is a timing chart showing an example of the
restoration of data and clock.
Fig. 3 is a sequence diagram showing the processing
to be performed by the communication system.
Fig. 4 is a diagram showing the configuration of the
signal line according to a modified example.

Best Mode for Carrying Out the Invention

[0021] The best mode for carrying out the present in-
vention is now explained in detail with reference to the
attached drawings. Incidentally, the same components
in the explanation of the drawings are given the same
reference numerals, and the redundant explanation
thereof is omitted.
[0022] Fig. 1 is a configuration diagram of the commu-
nication system according to the present embodiment.
The communication system 1 shown in this figure com-
prises a transmission device 2 and a receiving device 3.
The transmission device 2 and the receiving device 3 are
connected via a high-speed serial signal line R1, and a
control signal line R2 of a lower speed than the high-
speed serial signal line R1. The high-speed serial signal
line R1 is a signal line for transmitting signals sent from
the transmission device 2 to the receiving device 3. The
low-speed control signal line R2 is a signal line for trans-
mitting signals sent from the receiving device 3 to the
transmission device 2.
[0023] The transmission device 2 comprises a bit rate
determination unit 21, a change notice signal command
unit 22, a training start determination unit 23, a training
data creation unit 24, and a signal transmission unit 25.
The transmission device 2 is a device for sending, for
example, image (video) data to the receiving device 3.
[0024] The bit rate determination unit 21 inputs a par-
allel data signal Pdata, that was input into the transmission
device 2 to determine the bit rate of the parallel data
signal Pdata, and outputs bit rate information Sclock related
to the bit rate to the signal transmission unit 25. The bit
rate determination unit 21 determines whether there is
any change in the bit rate of the parallel data signal Pdata
and, upon determining that the bit rate of the parallel data
signal Pdata has changed, outputs the bit rate change
information Schange to the change notice signal command
unit 22. The parallel data signal Pdata is input into the
transmission device 2 via a signal line (parallel bus) that
is configured from a plurality of signal lines, and the data
to be sent in a single signal line is not limited to 1 bit per
clock, and it may be a plurality of bits per clock.
[0025] The change notice signal command unit 22 in-
puts the bit rate change information Schange that was out-
put from the bit rate determination unit 21, and outputs
to the signal transmission unit 25 a control signal Snoti
for controlling the serial data signal Sdata to be sent to
the receiving device 3 to be a constant value across a
period of a constant multiple of a cycle of the clock.
[0026] The training start determination unit 23 receives
from the receiving device 3 and inputs a training start

request signal Treq that was sent via the control signal
line R2, determines that training is to be started according
to the training start request signal Treq, and outputs the
training start signal Tstart to the training data creation unit
24. The training start determination unit 23 receives from
the receiving device 3 and inputs a training end signal
RTend that was sent via the control signal line R2, and
outputs the training end signal RTend to the signal trans-
mission unit 25 via the training data creation unit 24. The
training will be described later.
[0027] The training data creation unit 24 inputs the
training start signal Tstart that was output from the training
start determination unit 23, and outputs training data Tdata
to be used in the training to the signal transmission unit
25 in accordance with the training start signal Tstart. The
training data Tdata to be used in the training is more spe-
cifically a signal corresponding to the bit rate, and is data
(training pattern) in which, for instance, "1" and "0" are
in a series such as "1010..."
[0028] The signal transmission unit 25 inputs a parallel
data signal Pdata that was input into the transmission de-
vice 2, converts the parallel data signal Pdata into a serial
data signal Sdata according to the bit rate information
Sclock that was output from the bit rate determination unit
21 and sends it to the receiving device 3 via the high-
speed serial signal line R1. Moreover, the signal trans-
mission unit 25 inputs a control signal Snoti that was out-
put from the change notice signal command unit 22, cre-
ates a serial data signal Sdata for setting a constant value
across a period of a constant multiple of a cycle of the
clock according to the control signal Snoti, and sends this
to the receiving device 3 via the high-speed serial signal
line R1. Specifically, the signal transmission unit 25 sets
the serial data signal Sdata so that it will be a low level
across a constant multiple of a cycle of the clock. The
period of the constant multiple is suitably set according
to the system to be configured and, for example, if the
maximum period of the low level of the serial data signal
is set to 6 cycles of the clock, it is set to approximately
several times of such 6 cycles.
[0029] Moreover, the signal transmission unit 25 stops
the transmission of the serial data signal Sdata by input-
ting the training data Tdata that was output from the train-
ing data creation unit 24, and sends the training data
Tdata to the receiving device 3 via the high-speed serial
signal line R1. Further, when the signal transmission unit
25 inputs, via the training data creation unit 24, the train-
ing end signal RTend that was output from the training
start determination unit 23, it stops the transmission of
the training data Tdata and resumes the transmission of
the serial data signal Sdata.
[0030] The receiving device 3 is configured by includ-
ing a signal receiving unit 31, a received signal constant
value determination unit 32, a clock recovery unit 33, and
a training start signal request unit 34. The receiving unit
3 receives image data from the transmission unit 2 and
outputs such image data. The receiving unit 3 configures
a part of, for instance, an LCD (Liquid Crystal Display)
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panel.
[0031] The signal receiving unit 31 receives and inputs
the serial data signal Sdata that was sent from the trans-
mission device 2 via the high-speed serial signal line R1,
and creates received parallel data RPdata upon acquiring,
from the serial data signal Sdata, data based on the re-
covery clock Rclock (described later) that is output from
the clock recovery unit 33. Specifically, the signal receiv-
ing unit 31 acquires accurate data from the serial data
signal Sdata using a clock indicated by the recovery clock
Rclock, and creates the acquired data and clock as the
received parallel data RPdata. The received parallel data
RPdata is output, for instance, as image data to the display
unit of an LCD. Moreover, the signal receiving unit 31
outputs the input serial data signal Sdata as the determi-
nation signal Rsignal to the received signal constant value
determination unit 32.
[0032] The received signal constant value determina-
tion unit 32 inputs the determination signal Rsignal that
was output from the signal receiving unit 31, and deter-
mines, based on the determination signal Rsignal, whether
the serial data signal Sdata is a constant value across a
period of a multiple constant of a cycle of the clock. If the
received signal constant value determination unit 32 de-
termines that the serial data signal Sdata is a constant
value, it outputs the training start signal RTstart to the
clock recovery unit 33 and the training start signal request
unit 34.
[0033] The clock recovery unit 33 receives from the
transmission device 2 and inputs the serial data signal
Sdata embedded with a clock which was sent via the high-
speed serial signal line R1, and restores and reproduces
the recovery clock Rclock from the input serial data signal
Sdata. This is now explained in detail with reference to
Fig. 2. Fig. 2 is a timing chart showing an example of the
restoration of the data and clock. As shown in Fig. 2, the
clock recovery unit 34 reproduces the same clock fre-
quency as the data bit rate by comparing the phase of
the edge of the restored recovery clock (indicated with
arrows in this figure) and the edge of the data, and thereby
adjusting the phase. The recovery clock Rclock is used
as a sampling clock since it creates a received parallel
signal RPdata from the serial data signal Sdata in the signal
receiving unit 31.
[0034] Moreover, if a training start signal RTstart is out-
put from the received signal constant value determination
unit 32, the clock recovery unit 33 inputs the training start
signal RTstart and switches to the training mode. The
clock recovery unit 33 receives from the transmission
device 2 and inputs the training data Tdata that was sent
via the high-speed serial signal line R1, and implements
the training based on the training data Tdata. Training
refers to the learning process for dealing with the serial
data signal Sdata of the changed bit rate by recognizing
the training pattern (for example, "1010...") that is repre-
sented in the training data Tdata. When the training is
complete, the clock recovery unit 33 outputs an end no-
tice signal Tend indicating that the training is complete to

the training start signal request unit 34.
[0035] The training start signal request unit 34 inputs
the training start signal RTstart that was output from the
received signal constant value determination unit 32, and
outputs the training start request signal Treq to the trans-
mission device 2 via the control signal line R2 in accord-
ance with the training start signal RTstart. Moreover, the
training start signal request unit 34 inputs the end notice
signal Tend that was output from the clock recovery unit
33, and sends the training end signal RTend to the trans-
mission device 2 via the control signal line R2 in accord-
ance with the end notice signal Tend.
[0036] The processing to be performed by the commu-
nication system 1 including the transmission device 2
and the receiving device 3 configured as described above
is now explained. Fig. 3 is a sequence diagram showing
the processing of the communication system.
[0037] In Fig. 3, foremost, the bit rate determination
unit 21 detects the change in the bit rate of the serial data
signal Sdata to be sent from the signal transmission unit
25 of the transmission device 2 (S01). Then, when the
bit rate is changed, the signal transmission unit 25 sends
a serial data signal Sdata which is set to be a constant
value across a period of a constant multiple of a cycle of
the clock to the receiving device 3 (S02).
[0038] Subsequently, the signal receiving unit 31 of
the receiving device 3 receives the serial data signal
Sdata, and the received signal constant value
determination unit 32 determines, based on the received
serial data signal Sdata, whether the serial data signal
Sdata is a constant value across a period of a constant
multiple of a cycle of the clock (S03).
[0039] If it is determined that the serial data signal Sdata
is a constant value, the training start signal request unit
34 sends to the transmission device 2 a training start
request signal Treq for requesting training data Tdata to
be used in confirming the changed bit rate (S04).
[0040] The training start determination unit 23 of the
transmission device 2 receives the training start request
signal Treq that was sent from the receiving device 3
(S05), and the signal transmission unit 25 sends the train-
ing data Tdata to the receiving device 3 in accordance
with the training start request signal Treq (S06). Subse-
quently, the clock recovery unit 33 of the receiving device
3 receives the training data Tdata that was sent from the
transmission device 2, and the confirmation of the bit rate
is thereby implemented (S07). After the training by the
clock recovery unit 33 is complete, the training start signal
request unit 34 sends a training end signal RTend to the
transmission device 2 (S08).
[0041] Accordingly, the communication system 1 in-
cluding the transmission device 2 and the receiving de-
vice 3 of the present embodiment sends, to the receiving
device 3, a serial data signal Sdata that is set as a constant
value across a period of a constant multiple of a cycle of
the clock when a bit rate of a serial data signal Sdata is
to be changed in the transmission device 2. Then, the
receiving device 3 that received the serial data signal
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Sdata receives training data Tdata, from the transmission
device 2 if it is determined that the serial data signal Sdata
is a constant value across a period of a constant multiple
of a cycle of the clock, and proceeds to the processing
of confirming the changed bit rate. Accordingly, the re-
ceiving device 3 is able to recognize the change of the
bit rate by receiving the serial data signal Sdata and pro-
ceed to the processing for confirming the changed bit
rate without having to receive, via a different path, a signal
from the transmission device 2 indicating that the bit rate
will be changed. Thus, the confirmation of the changed
bit rate can be reliably executed with a simple conven-
tional configuration without having to increase the control
signal line or enabling interactive communication.
[0042] Moreover, the receiving device 3 sends a train-
ing start request signal Treq to the transmission device 2
upon determining that the serial data signal Sdata is a
constant value; that is, upon confirming that the bit rate
has been changed, and the transmission device 2 re-
ceives the training start request signal Treq and subse-
quently sends training data Tdata, to the receiving device
3. Consequently, the transmission device 2 will send the
training data Tdata to the receiving device 3 after the re-
ceiving device 3 reliably recognizes the change of the bit
rate. Accordingly, it is possible to prevent the transmis-
sion device 2 from erroneously sending the training data
Tdata or data of the changed bit rate before the receiving
device 3 recognizes the change of the bit rate.
[0043] Further, the receiving device 3 sends a training
end signal RTend to the transmission device 2 indicating
that the confirmation of the bit rate is complete, and the
transmission device 2 sends the serial data signal Sdata
of the changed bit rate after receiving the foregoing train-
ing end signal RTend. Accordingly, it is possible to prevent
the transmission device 2 from erroneously sending a
serial data signal Sdata of the changed bit rate to the re-
ceiving device 3 before the conformation of the bit rate
is complete.
[0044] Incidentally, the present invention is not limited
to the foregoing embodiment. For example, in the fore-
going embodiment, although the bit rate determination
unit 21 detected the bit rate change and determined the
changed in the bit rate, the transmission device 2 may
detect the change in the bit rate by receiving a notice
indicating that the bit rate will be changed.
[0045] In addition, in the foregoing embodiment, the
bit rate determination unit 21 may be configured as a PLL
(Phase Locked Loop). In the foregoing case, as a result
of using the lock determination function of the PLL, the
lock signal of the PLL can be used as the bit rate change
information. With the PLL, if the bit rate of the input par-
allel data signal Pdata is changed, it becomes an unlocked
state. The detection of an unlocked state in the PLL is
publicly known, and the detailed explanation thereof is
omitted, but an example is described below. A phase
detector (PD: Phase Detector) in the PLL compares the
phase of the block embedded in the input parallel data
signal Pdata and the clock that is output from a VCO (Volt-

age Controlled Oscillator), and detects an unlocked state
and determines that the data rate has been changed, for
instance, when a high level state or low level state in the
clock embedded in the parallel data signal Pdata contin-
ues or when only the clock that was output from the VCO
is input. If the phase detector determines that the bit rate
of the parallel data signal Pdata has changed (detects an
unlocked stale), it outputs the bit rate change information
Schange to the change notice signal command unit 22.
[0046] Moreover, as the serial data Sdata of the con-
stant value to be sent by the transmission device 2, in
addition to the state of 0 and 1 as the transmission state
of normal data, a state where the differential signal pair
is of the same potential, a state where they are both of
high impedance, and a state where the common voltage
is considerably different will also be recognized by the
receiving device 3 as a change in resolution, and can be
applied as an embodiment of the present invention.
Moreover, if the serial data Sdata of the constant value is
sent for a given period of time, and it is known in advance
that the receiving device 3 will reliably output RTstart, the
transmission device 2 may output Tdata before receiving
Treq after sending the serial data Sdata of the constant
value for a given period of time.
[0047] Moreover, in the foregoing embodiment, al-
though the transmission device 2 and the receiving de-
vice 3 are connected via the high-speed serial signal line
R1 and the low-speed control signal line R2, the config-
uration may also be, for instance, as shown in Fig. 4.
With the signal line R3 shown in Fig. 4, two capacities;
namely, capacity C1 and capacity C2 are connected in
series on the first signal line R4. In addition, one end of
the second signal line R5 to be connected to the trans-
mission device 2 and one end of the second signal line
R6 to be connected to the receiving device 3 are con-
nected between the capacity C1 and the capacity C2 of
the first signal line L4. An inductor L1 is connected in
series on the second signal line R5. Moreover, an induc-
tor L2 is connected in series on the second signal line
R6. According to this kind of configuration, the serial data
signal Sdata can be sent from the transmission device 3
to the receiving device 4 and control signals and the like
can be sent from the receiving device 3 to the transmis-
sion device 2 using one signal line R3. Resistive elements
may also be connected in substitute for the inductors L1,
L2.
[0048] In addition, although the foregoing embodiment
is based on wire communication, it may also be applied
to wireless communication.

Explanation of Preference Numerals

[0049] 1...communication system, 2...transmission
device, 3...receiving device, 21...bit rate determination
unit, 22...change notice signal command unit (change
notice transmission command unit), 23...training start
determination unit, 24...training data creation unit,
25...signals transmission unit, 31...signals receiving unit,
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32...received signal constant value determination unit,
33...clock recovery unit, 34...training start signal request
unit, Sdata...serzal data signal, Snoti...control signal,
Tdata...training data, Treq...training start request signal,
Tead...end notice signal, RTend...training end signal.

Claims

1. A transmission device, comprising:

a signal transmission unit for sending a serial
data signal embedded with a clock to a receiving
device;
a change notice transmission command unit for
outputting to the signal transmission unit a con-
trol signal for sending by the signal transmission
unit to the receiving device a serial data signal
that is set as a constant value across a period
of a constant multiple of a cycle of the clock when
a bit rate of a serial data signal to be sent by the
signal transmission unit is changed; and
a training data creation unit for creating training
data for confirming the changed bit rate in the
receiving device after the control signal is output
from the change notice transmission command
unit, and causing the signal transmission unit to
send the training data to the receiving device.

2. The transmission device according to claim 1, further
comprising a training start determination unit for re-
ceiving, from the receiving device, and inputting a
training start request signal indicating that the train-
ing data for confirming the changed bit rate is re-
quested from the receiving device,
wherein, when the training start determination unit
receives the training start request signal from the
receiving device, the training data creation unit caus-
es the signal transmission unit to send the training
data to the receiving device.

3. The transmission device according to claim 2,
wherein, when the training start determination unit
receives a training end signal indicating that confir-
mation of the changed bit rate is complete from the
receiving device, the signal transmission unit sends
a serial data signal of the changed bit rate to the
receiving device.

4. The transmission device according to any one of
claims 1 to 3, further comprising a bit rate determi-
nation unit for inputting a parallel data signal and
determining whether there is any change in the bit
rate of the parallel data signal, and outputting bit rate
change information to the change notice transmis-
sion command unit upon determining that the bit rate
of the parallel data signal has changed,
wherein, the change notice transmission command

unit, upon receiving the bit rate change information
from the bit rate determination unit, outputs the con-
trol signal to the signal transmission unit.

5. The transmission device according to claim 4,
wherein the bit rate determination unit is configured
in a phase locked loop (PLL).

6. The transmission device according to claim 5, where
a lock signal of the phase locked loop is used as the
bit rate change information.

7. A receiving device, comprising:

a signal receiving unit for receiving a serial data
signal embedded with a clock from a transmis-
sion device;
a received signal constant value determination
unit for determining whether the serial data sig-
nal received by the signal receiving unit is a con-
stant value across a period of a constant multiple
of a cycle of the clock; and
a clock recovery unit for receiving training data
to be used for confirming the changed bit rate
from the transmission device and confirming the
changed bit rate when the received signal con-
stant value determination unit determines that
the serial data signal is a constant value.

8. The receiving device according to claim 7, further
comprising a training start signal request unit for
sending a training start request signal for requesting
training data to be used for confirming the changed
bit rate and requesting of the transmission device
the training data when the received signal constant
value determination unit determines that the serial
data signal is a constant value across a period of a
constant multiple of a cycle of the clock.

9. The receiving device according to claim 8, wherein
the training start signal request unit inputs an end
notice signal indicating that the confirmation of the
changed bit rate that is output from the clock recovery
unit is complete, sends a training end signal to the
transmission device according to the end notice sig-
nal, and thereby notifies the transmission device that
the confirmation of the changed bit rate is complete.

10. A communication system, comprising:

the transmission device according to claim 1;
and
the receiving device according to claim 7.

11. A communication system, comprising:

the transmission device according to claim 2;
and
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the receiving device according to claim 8.

12. A communication system, comprising:

the transmission device according to claim 3;
and
the receiving device according to claim 9.
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