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(57) Abstract: A Data and Clock Recovery circuit compris-
ing an input for receiving a first signal (DATA) having a first
frequency within a first frequency range and a first phase. The
DCR circuit comprises an output for transmitting a first output
signal (OUT) having a second frequency and a second phase,
the DCR further comprising a Phase Locked Loop (PLL) cou-
pled to the input. Said DCR further comprises a Frequency
Locked Loop (FLL) coupled to the input for transmitting to
the PLL a first control signal (C_S) indicative for the first fre-
quency. The PLL is conceived to transmit the output signal
(OUT) under the control of the first control signal (C_S), the
output signal having the second frequency substantially equal
to the first frequency and the second phase substantially equal
to the first phase.
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Data and clock recovery circuit and an arrangement comprising a plurality of such circuits

The invention relates to a data and clock recovery circuit comprising an input
for receiving a first signal having a first frequency within a first frequency range and a first
phase, said data and clock recovery circuit comprising an output for transmitting a first
output signal having a second frequency and a second phase, the data and clock recovery
circuit further comprising a Phase Locked Loop coupled to the input.

The invention also relates to an arrangement comprising a plurality of data and
clock recovery circuits.

Present date communication networks work at very high frequencies, using
different transmission protocols. A continuous demand exists for increasing speed and
capacity of the transmission lines such as e.g. radio channels or optical networks. In the same
time the signal reception must be reliable no matter the transmission media and data protocol
used. In order to obtain at the reception a “clean” signal, the receiver must provide, at least, a
circuit for input signal reshaping and phase aligning, or as it is known, data recovery. With
the increase of transmission frequencies it is desirable that the receiver has a re-timing
property, too. The re-timing operation, also known as clock recovery, realizes the generation
of a local clock frequency in order to synchronize with the incoming data and, in the same
time, a phase alignment between the local clock and the incoming data. Furthermore,
complex interconnected communication networks comprise a plurality of switches for
redirecting the transmitted signals through different networks. It is desirable that the switches
provide at least the re-timing of the transmitted signals for re-directing reliable signals. It is
observed that when very high frequency signals are involved, e.g. tens of gigahertz (GHz),
because of the parasitic components accompanying high frequency transmission lines e.g.
inductances, capcitances and resistances the signal re-shape and the signal synchronization

with the clock are necessary.

Normally, phase alignment is realized using a Phase Locked Loop (PLL) as in
US-A-5, 608, 357. The data re-timing system described in the above mentioned patent
comprises a Phase Locked Loop (PLL), said PLL comprising a phase detector coupled to a
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low-pass filter, said low-pass filter being further coupled to a master Voltage Controlled
Oscillator (MVCO), the MVCO being coupled to the phase detector. The system uses a local
clock coupled to the PLL, a signal obtained at an output of the low-pass filter being used to
control a pair of slave VCO. The incqming data is inputted to the pair of slave VCO, the
slave VCO generating a recovered clock frequency that is further used to re-timing input data
with the recovered clock frequency. As it was previously mentioned, the input signal could
have phase deviation because of the parasitic elements on the transmission line and,
furthermore, it depends on temperature, humidity. When a fixed system clock is used, even
when the PLL is used, the recovery information is not so reliable and the system is not

flexible to adapt to the above mentioned influences.

It is therefore an object of the present invention to provide a data and clock
recovery circuit suitable to be used in high frequency communication systems. It is another
object of the invention to provide a data and clock recovery circuit adapting to the
modifications due to environmental dependent parameters as temperature, humidity, delays
due to the parasitic elements of the transmission line used for data transmission.

In accordance with the invention this is achieved in a device as described in
the introductory paragraph being characterized in that it further comprises a Frequency
Locked Loop coupled to the input for transmitting to the Phase Locked Loop a first control
signal indicative for the first frequency. The Phase Locked Loop is conceived to transmit the
output signal under the control of the first control signal, the output signal having the second
frequency substantially equal to the first frequency and the second phase substantially equal
to the first phase. The Data and Clock Recovery circuit receives the first signal that is
inputted in a Frequency Locked Loop and simultaneously in a Phase Locked Loop. The first
signal has a first frequency within a first frequency range and a first phase. The Frequency
Locked Loop (FLL) recovers a frequency information from the first input signal and is
conceived to generate a first control signal indicative for the first frequency. The first control
signal is inputted in the Phase Locked Loop (PLL), said PLL being conceived to generate an
output signal having the second frequency substantially equal to the first frequency and the
second phase substantially equal to the first phase. Because both the FLL and PLL are driven
by the first input signal they adapt the second frequency and the second phase to any
modification in the first signal due to an environmental parameter as temperature, humidity,

delay due to the parasitic elements of a transmission line which is used for data transmission.
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In an embodiment nof the invention the FLL comprises a frequency detector
receiving the first input signal and a second input signal having a third frequency, the
frequency detector generating a second output signal indicative for a frequency difference
between the first frequency and the third frequency. The FLL further comprises a master
controlled oscillator having a first control input and a second control input and generating the
second input signal under the control of a third input signal applied to the second control
input. The FLL further comprises a first adaptation means coupled to the FD for generating a
first adaptation signal that is indicative for the frequency difference between the first
frequency and the third frequency, the first adaptation signal being suitable for an input of a
first Low Pass Filter. A first Low Pass Filter is coupled to the Adaptation Means and
generates the third input signal said third input signal being indicative for the frequency
difference between the first frequency and the third frequency. A second Low Pass Filter is
coupled to the first Low Pass Filter for further adapting the third input signal and transmitting
the first control signal.

The master controlled oscillator has two control terminals for receiving control
signals that could be voltages, currents, charges, optical signals. The control signal received
at the first control input controls the fine tuning of the oscillator while the signal received at
the second control terminal controls the coarse tuning of the oscillator. The oscillator
generates the third input signal that is inputted in the frequency detector, said frequency
detector further receiving the first input signal and generating the second output signal that
could be a voltage, a current, a charge, an optical signal. The first adaptation means adapts
the second output signal to the input of the first low pass filter. The first low pass filter
eliminates high frequency harmonics from the second output signal and generates the third
input signal which is a DC signal. The third input signal is further inputted to the second
control input for controlling the coarse control of the master controlled oscillator, the signal
being further inputted to the second low pass filter. The second low pass filter further filters
the third input signal and modifies it’s amplitude for generating the first control signal, said
first control signal being a DC signal.

In an embodiment of the invention the Phase Locked Loop (PLL) comprises a
phase detector receiving the first input signal and a first output signal, the phase detector
generating a fourth output signal indicative for a phase difference between the first phase and
the second phase. The PLL further comprises a slave controlled oscillator having a third
control input and a fourth control input and generating the first output signal under the
control of the first control signal applied to the third input and of a fourth input signal applied
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to the fourth control input. The PLL comprises a second adaptation means coupled to the
phase detector for generating a second adaptation signal that is indicative for the phase
difference between the first phase and the second phase, the second adaptation signal being
suitable for an input of a third Low Pass Filter. The third Low Pass Filter is coupled to the
phase detector and generates the fourth input signal, said fourth input signal being indicative
for the phase difference between the first phase and the second phase.

The Phase Locked Loop (PLL) comprises the slave-controlled oscillator that
could be substantially identical to the master controlled oscillator. The slave controlled
oscillator has the third input for controlling it’s coarse tuning and the fourth control input for
controlling it’s fine tuning. The first control signal is inputted to the third control input for
controlling the coarse tuning of the slave-controlled oscillator. The fourth input signal
generated by the third low pass filter is inputted to the fourth control input for the fine-tuning
of the slave-controlled oscillator. The first output signal generated by the slave-controlled
oscillator has substantially the same frequency as the second input voltage generated by the
master controlled oscillator, being further substantially equal to the first frequency. The
fourth output signal generated by the phase detector could be a voltage, a current, a charge,
an optical signal and is inputted to the second adaptation means that adapts the fourth input
signal to the input of the third low pass filter. The third low pass filter eliminates high
frequency components from the fourth output signal and generates the fourth input signal that
is a considerable DC signal.

In an embodiment of the invention the data and clock recovery circuit is
comprised in an agile data and clock recovery circuit. The data and clock recovery circuit is
coupled to a frequency adaptation means. The frequency adaptation means receives an input
signal (In_S) within a second frequency range and transmits the first signal within the first
frequency range under the control of a second control signal supplied at a fifth control input.
The set of all possible first input signals is large enough according to data transmitting
protocols and it is not reliable if not impossible to build the master control oscillator and the
slave-controlled oscillator to have such a large oscillation range. In the same time it is
desirable that the data and recovery circuit adapts to substantially all input signals having
frequencies in different frequency ranges. That is why the data and clock recovery circuit is
coupled to the frequency adaptation means. The frequency adaptation means converts the
input signal having the second frequency range to the first signal having the first frequency
range, under the control of the fifth control signal. The frequency adaptation means could be

a prescaler, a frequency divider, a frequency multiplier, a frequency mixing circuit coupled to
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5
a band-pass filter. The second control signal could be a vector of digital signals controlling

switches, oscillating frequencies generated by an additional oscillator.

Tt is another object of the invention to provide an arrangement comprising a
plurality of such circuits coupled to a switching matrix for providing reliable signals which
are redirected in an interconnected communication system.

In an embodiment of the invention an arrangement comprises an input
protocol adaptation means for receiving an input vector of signals and for transmitting a first
adapted vector of signals to a switch matrix. The switch matrix selectively routes the
elements of the first adapted vector of signals to an input of an output protocol adaptation
means. The output protocol adaptation means generate an output vector of signals that is
phase aligned to the input vector of signals. The input protocol adaptation means comprises a
first plurality of input cells, at least one cell of the first plurality of input cells comprising
either a data and clock recovery circuit as claimed in Claim 1 or an agile data and clock
recovery circuit as claimed in Claim 11. Switch matrices are used to redirect input signals
from an input to an output in a controllable manner. If signals with different frequency ranges
are present simultaneously at different inputs of the switch matrix then the respective inputs
must provide an agile data and clock recovery circuit for adapting to the respective frequency
range and to recover both the clock and the data. Both the recovered data and the recovered
clock are transmitted through the switch matrix. Because of possible parasitic phase shifts
determined by the signals paths through the matrix a phase aligner must be provided at any
output for maintaining the same phase relationship between the data and the clock of the
signal.

If at the input of the switch matrix are presented signals with the same data
rates then there is necessary only a data and clock recovery signal at one of the inputs. At all
the remaining inputs there are provided only phase aligners for re-establishing the phase
relation between the data and clock. The recovered clock is transmitted through the switch
matrix together with the recovered data and as in the previously mentioned situation, a phase
aligner must be provided at any output.

In a packet switching situation it is reliable to maintain only one data and
clock recovery circuit at any input. The input signal passes through a phase alignement
circuit that controls delays of the signal depending on a phase relation between the recovered
clock and the input signal. At any output the signal transmitted from any input is passed
again through a phase aligner for maintaining the phase relation between the recovered clock

and the recovered data.
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The above and other features and advantages of the invention will be apparent
from the following description of exemplary embodiments of the invention with reference to
the accompanying drawings, in which:

Fig. 1 depicts a block diagram of a Data and Clock Recovery circuit according
to the invention,

Fig. 2 depicts a detailed description of the frequency locked loop and phase
locked loop according to an embodiment of the invention,

Fig. 3 depicts block diagram of an agile data and clock recovery circuit
according to an embodiment of the invention,

Fig. 4 depicts a communication arrangement according to an embodiment of
the invention,

Fig. 5 depicts an input cell and an output cell for the communication
arrangement when different data rates are presented at the inputs according to an embodiment
of the invention,

Fig. 6 depicts input cells of the communication arrangement when data with
the same rate is presented at the inputs according to an embodiment of the invention,

Fig. 7 depicts an input cell and an output cell for the communication
arrangement when packet data is presented at the inputs according to an embodiment of the

invention.

Fig. 1 depicts a block diagram of a Data and Clock Recovery (DCR) circuit 1
according to the invention. The DCR 1 comprises an input for receiving a first signal DATA
having a first frequency within a first frequency range and a first phase. The said DCR circuit
1 comprises an output for transmitting a first output signal OUT having a second frequency
and a second phase. The DCR 1 further comprises a Phase Locked Loop (PLL) 3 coupled to
the input. The DCR 1 further comprises a Frequency Locked Loop (FLL) 2 coupled to the
input for transmitting to the PLL 3 a first control signal C_S indicative for the first frequency
i.e. for the frequency of DATA. The PLL 3 is conceived to transmit the output signal OUT
under the control of the first control signal C_S, the output signal OUT having the second
frequency substantially equal to the first frequency and the second phase substantially equal
to the first phase. For example if DATA is a Non Return to Zero (NRZ) input signal then the
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FLL 2 recovers the information on frequency and generates the first control signal C_S that is
indicative for the frequency. The control signal C_S is then used by the PLL 3 for
minimizing the phase shifts between the DATA and the frequency, the output signal OUT
having the frequency substantially equal to the frequency of the DATA and a minimum phase
shift.

In a preferred embodiment the FLL 2 comprises a frequency detector 21
coupled to the input and further coupled to a Master Controlled Oscillator (MCO) 22, as itis
shown in Fig. 2. The MCO 22 comprises a first control input C1 and a second control input
C2. A signal received on the first control input controls a fine tuning of the MCO 22. A third
control signal V2 received at the second control input C2 controls a coarse tuning of the
MCO 22. The control signals applied to the control inputs C1 and C2 could be voltages,
currents, charges, optical signals. In a preferred embodiment the MCO is a Voltage
Controlled Oscillator. The MCO 22 provides at it’s output a second input signal V1, which is
basically a periodical signal with a frequency controlled by the control signals received at the
control inputs C1 and C2. The signal V1 is combined with the input signal DATA in the
frequency detector 21. The frequency detector generates a signal that is representative for a
frequency difference between the frequency of the DATA signal and the frequency of the
second input signal V1. The signal generated by the frequency detector 21 is inputted into a
first adaptation means 25 that adapts the signal to an input of a first Low Pass Filter (LPF)
23. For example if the input of the first LPF 23 is suitable for currents and the output signal
of the frequency detector 21 is a voltage then the first adaptation means 25 could be a charge
pump. The first Low Pass Filter 23 generates the third input signal V2, said third input signal
V2 being indicative for the frequency difference between the first frequency and the third
frequency. The first LPF 23 eliminates high frequency components of the signal received
from the first adaptation means 25 and generates the third input signal that is essentially a DC
one i.e. a variable signal comprising a constant component. A second Low Pass Filter (LPF)
24 is coupled to the first LPF 23. The second LPF 24 further eliminates high frequency
components of the third control signal V2 and transmits the first control signal C_S that is
essentially a DC signal. The LPF 24 adapts the first control signal C_S such that a slave
controlled oscillator 32 comprised in the Phase Locked Loop 32 generates a periodical signal
having a second frequency substantially equal to the first frequency.

The Phase Locked Loop (PLL) 32 comprises a phase detector 31 that receives
the first input signal DATA for generating a fourth output signal OUT. The fourth output
signal is indicative for a phase difference between the first phase i.e. the phase of DATA and
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the second phase i.e. the phase of OUT. The PLL 32 further comprises a Slave Controlled
Oscillator (SCO) 32. The SCO 32 has a third control input C3 and a fourth control input C4.
The first control signal C_S is inputted to the third control input C3 for controlling a coarse
tuning of the SCO 32. A fourth input signal V3 inputted to the fourth control input controls a
fine tuning of the SCO 32. In a preferred embodiment the first control signal C_S and the
fourth control signal V3 are voltages and the SCO 32 is a voltage controlled oscillator but
said control signals could be currents, charges, optical signals. The fourth output signal
generated by the phase detector 31 is inputted to a second adaptation means 34. The second
adaptation means 31 transmits a second adaptation signal to a third Low Pass Filter (LPF) 33.
The second adaptation means 31 adapts the fourth output signal generated by the phase
detector 31 to an input of the third LPF filter 33. For example if the input of the third LPF 33
is suitable for currents and the output signal of the phase detector 31 is a voltage then the
second adaptation means 34 could be a charge pump. The third LPF 33 eliminates high
frequency components of the second adaptation signal and generates the fourth input signal
V3.

The first control signal C_S and the fourth input signal V3 determines an
oscillation frequency of the SCO to be substantially equal to the first frequency i.e. the
frequency of DATA. Said signals further determine that the second phase i.e. the phase of the
signal OUT to substantially equal to the first phase i.e. the phase of DATA.

It should be pointed out here that it is desirable that the MCO 22 and the SCO
31 to be tunable within an as large as possible frequency range for recovering a broad
spectrum of frequencies. In a preferred embodiment of the invention this feature is realized in
an Agile Data and Clock Recovery (ADCR) circuit 5 as shown in Fig. 3. Said ADCR circuit
5 comprises the DCR circuit 1 coupled to a Frequency Adaptation Means (FAM) 51. The
frequency adaptation means 51 converts an input signal InS having a second frequency range
to the first signal DATA having the first frequency range, under the control of the fifth
control signal CFR. The frequency adaptation means 51 could be a prescaler, a frequency
divider, a frequency multiplier, a frequency mixing circuit coupled to a band-pass filter
known per se in the technical literature. The second control signal CFR could be a vector of

digital signals controlling switches, oscillating frequencies generated by an additional

oscillator. The first output signal OUT has a frequency proportional to the frequency of the

input signal In_S and the second phase proportional to a phase of the input signal In_S.
When data communication networks are considered, different signals are

redirected using e.g. switch matrices. Switch matrices have n input terminals and m output
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terminals. A signal received at any input terminal is redirected to at least one of the output
terminals. When relatively high frequency signals e.g. GigaHertz (Ghz) are involved,
parasitic phase shifts and frequency deviations between the input signal in the switch matrix
and the output signal appears. That is why it is desirable to minimize the parasitic phase
shifts and frequency deviations and in the same time to adapt to different input signals
transmitted according to different transmission protocols e.g. UMTS, CDMA.

Fig. 4 depicts a communication arrangement 100 according to an embodiment
of the invention. The arrangement 100 comprises an input protocol adaptation means 110 for
receiving an input vector of signals IN_V and transmitting a first adapted vector of signals to
a switch matrix 120. The switch matrix 120 selectively routes the elements of the first
adapted vector of signals to an input of an output protocol adaptation means 130. The output
protocol adaptation means 130 generates an output vector of signals that is phase aligned to
the input vector of signals i.e. a phase shift between the said output vector of signals and the
input vector of signals is substantially zero. The input protocol adaptation means comprises a
first plurality of input cells, at least one cell of the first plurality of input cells comprising
either a data and clock recovery circuit 1 or an agile data and clock recovery circuit 5. When
signals with different frequency ranges are present simultaneously at different inputs of the
switch matrix 120 then the respective inputs must provide an agile data and clock recovery
(ADCR) circuit 5 for adapting to the respective frequency range. The ADCR circuit 5
recovers both the clock and the data as shown in Fig. 5. In Fig. 5a it is presented a cell e.g.
having an index i of the input protocol adaptation means 110. In Fig. 5b it is presented an
output cell e.g. having an index j of the output protocol adaptation means. The cell i
comprises a buffer 8 coupled to an ADCR 5 and further coupled to a D type flip-flop 6. At an
input terminal of the buffer 8 is applied an element of the input vector IN_V[i]. The buffer
adapts the element IN_V[i] to an input of the ADCR circuit 5. At the output of the ADCR 5
is obtained a signal Si2 that is substantially in phase and has the frequency substantially equal
to the frequency of the element IN_VT[i]. The signal Si2 is used as a clock signal for the D
flip-flop 6. At an output Q of the D flip-flop 6 it is obtained a signal Sil that has to be
transmitted through the switch matrix 120. Because different protocol signals could be
present simultaneously at different inputs of the switch matrix 120 both the recovered data
Si1 and the recovered clock should be transmitted. The signals Sil and Si2 must be routed on
similar ways i.e. ways with the same length in order to minimize the skew i.e. the
propagation time difference through the switch matrix 120 between the signals Sil and Si2
and preferably through parallel ways. It is still possible, especially when relatively high
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frequency signals are involved e.g. a few GHz, that small phase shifts between Sil and Si2
appear. That is why a cell of the output protocol adaptation means 130 is like in Fig. 5b. Said

- cell of the output protocol adaptation means 130 comprises a phase aligner 7 that is

controlled by the signal Si2. The phase aligner 7 receives the signal Si2 and generates a clock
signal for a D flip-flop 6. The D flip-flop 6 receives the signal Sil and generates a signal at
an output Q, a signal that is substantially in phase with the signal Si2. The D flip-flop 6 is
further coupled to an output buffer 9, said buffer transmitting a component of the output
vector OUT_V[j]. If the components of the input vector of signals have the same data rates
then it is not necessary to have DCR 1 circuits at each of the input cells of the input protocol
adaptation means 110. This situation is depicted in Fig. 6. In Fig. 6 an input cell of the input
protocol adaptation means 110 e.g. k has the same configuration as in Fig. 5a and generates
the signals Sk1 and Sk2 similar to the signals Sil and Si2 respectively. All the other
remaining cells of the input protocol adaptation means 110 do have the same configuration as
that presented in Fig. 5b. Furthermore, any of the output cell of the output protocol adaptation
means 130 do have the same configuration as in Fig. 5b.

In a packet switching situation it is reliable to maintain a data and clock
recovery circuit 1 at a randomly chosen cell of the input protocol adaptation means 110, as
shown in Fig. 6 and all the remaining cells of the input protocol adaptation means 110 to be
as shown in Fig. 7a. The input signal passes through a phase alignement circuit that delays or
speed-up the input signal IN_V[i] depending on a phase relation between the recovered clock
Sk2 and the input signal IN_V[i]. At an output cell of the output protocol adaptation means
130 the signal transmitted from an input is passed again through a phase aligner 7 for
maintaining the phase relation between the recovered clock Sk2 and the recovered data Sil as
shown in Fig. 7b.

It is remarked that the scope of protection of the invention is not restricted to
the embodimeénts described herein. Neither is the scope of protection of the invention
restricted by the reference numerals in the claims. The word 'comprising’ does not exclude
other parts than those mentioned in a claim. The word 'a(n)' preceding an element does not
exclude a plurality of those elements. Means forming part of the invention may both be
implemented in the form of dedicated hardware or in the form of a programmed general-

purpose processor. The invention resides in each new feature or combination of features.
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CLAIMS:

1. A Data and Clock Recovery circuit (1) comprising an input for receiving a
first signal (DATA) having a first frequency within a first frequency range and a first phase,

said Data and Clock Recovery circuit (1) comprising an output for transmitting a first output

. signal (OUT) having a second frequency and a second phase, the Data and Clock Recovery

circuit (1) further comprising a Phase Locked Loop (3) coupled to the input, said Data and
Clock Recovery circuit (1) being characterized in that

- it further comprises a Frequency Locked Loop (2) coupled to the input for
transmitting to the Phase Locked Loop (3) a first control signal (C_S) indicative for the first
frequency,

- the Phase Locked Loop (3) is conceived to transmit the output signal (OUT)
under the control of the first control signal (C_S), the output signal having the second
frequency substantially equal to the first frequency and the second phase substantially equal
to the first phase.

2. A Data and Clock Recovery circuit (1) as claimed in Claim 1 characterized in
that the Frequency Locked Loop (2) comprises

- a frequency detector (21) receiving the first input signal (DATA) and a
second input signal (V1) having a third frequency, the frequency detector (21) generating a
second output signal indicative for a frequency difference between the first frequency and the
third frequency,

- a master controlled oscillator (22) having a first control input (C1) and a
second contro] input (C2) and generating the second input signal (V1) under the control of a
third input signal (V2) applied to the second control input (C2),

- first adaptation means (25) coupled to the frequency detector (21) for
generating a first adaptation signal that is indicative for the frequency difference between the
first frequency and the third frequency,

- first Low Pass Filter means (23, 24) coupled to the first adaptation means

(25) for receiving the first adaptation signal and to generate the first control signal (C_S) the
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third input signal (V2), said third input signal (V2) being indicative for the frequency
difference between the first frequency and the third frequency.

3. A Data and Clock Recovery circuit (1) as claimed in Claim 1 characterized in
that the Phase Locked Loop (3) comprises

- a phase detector (31) receiving the first input signal (DATA) and a first
output signal (OUT), the phase detector (31) generating a fourth output signal indicative for a
phase difference between the first phase and the second phase,

- a slave controlled oscillator (32) having a third control input (C3) and a
fourth control input (C4) and generating the first output signal (OUT) under the control of the
first control signal (C_S) applied to the third input (C3) and of a fourth input signal (V3)
applied to the fourth control input (C4),

- a second adaptation means (34) coupled to the phase detector (31) for
receiving the fourth output signal and generating a second adaptation signal that is indicative
for the phase difference between the first phase and the second phase,

- a third Low Pass Filter (33) coupled to the phase detector (31) for receiving
the second adaptation signal and generating the fourth input signal (V3).

4, A Data and Clock Recovery circuit (1) as claimed in Claim 3 wherein
the third input signal (V2), the fourth input signal (V3) and the first control signal (C_S) are
DC signals.

5. A Data and Clock Recovery circuit (1) as claimed in Claim 2 wherein the

master controlled oscillator (22) is a quadrature oscillator.

6. A Data and Clock Recovery circuit (1) as claimed in Claim 3 wherein the

slave controlled oscillator (32) is a quadrature oscillator.

7. A Data and Clock Recovery circuit (1) as claimed in Claim 2 wherein the first

adaptation means (25) is a first charge pump.

8. A Data and Clock Recovery circuit (1) as claimed in Claim 3 wherein the

second adaptation means (34) is a second charge pump.
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9. An Agile Data and Clock Recovery circuit (5) comprising a Data and Clock
Recovery circuit (1) as claimed in any of Claims 1 to 8, said Data and Clock Recovery circuit
(1) being coupled to a frequency adaptation means (51), the frequency adaptation means
receiving an input signal (In_S) within a second frequency range and transmitting the first
signal (DATA) within the first frequency range under the control of a second control signal
(CFR) supplied at a fifth control input (C5).

10. An arrangement (100) comprising an input protocol adaptation means (110)
for receiving an input vector of signals (IN_V) and transmitting a first adapted vector of
signals to a switch matrix (120) for selectively routing the elements of the first adapted vector
of signals to an input of an output protocol adaptation means (130) for generating an output
vector of signals (OUT _V) phase aligned to the input vector of signals (IN_V), said input
protocol adaptation means (110) comprising a first plurality of input cells, at least one cell of
the first plurality of input cells comprising either a data and clock recovery circuit (1) as

claimed in Claim 1 or an agile data and clock recovery circuit as claimed in Claim 9.
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