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NOISE-RESISTIVE, BURST-MODE
RECEIVING APPARATUS AND A METHOD
FOR RECOVERING A CLOCK SIGNAL AND
DATA THEREFROM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a burst-mode receiving
apparatus. More particularly, the present invention relates to
a noise-resistive, burst-mode receiving apparatus and a
method for recovering a clock signal and data therefrom.

2. Description of the Related Art

In general, a receiving apparatus of a communication
system adopts a phase locked loop (PLL) to recover a clock
signal and data therein. The PLL is capable of minimizing
the swaying of an edge of an input signal caused by a
vibration or outer shocks, and thus, it is possible to recover
a clock signal having the optimal decision timing in the
receiving apparatus.

However, unlike the receiving apparatus adopted in gen-
eral communication systems, it is difficult to recover a clock
signal and data with a conventional burst-mode receiving
apparatus using the PLL. This difficulty arises because the
frequency of the input signal input into the receiving appa-
ratus is different from the frequency of a system clock signal
that is used in the burst-mode receiving apparatus. Further,
since the specific time when the input signal is to be input
is difficult to determine, intervals between burst cells are bits
that cannot be continuously calculated, irrespective of the
system clock signal. For this reason, the conventional burst-
mode receiving apparatus adopting a PLL can be used
without any particular inconvenience in a case where the
input signal is changed slightly within a tracking range after
the PLL is locked. However, if the PLL becomes unlocked
due to a large difference between the phase of an interval
between the present cell and the next cell and the phase of
a clock signal recovered at the present cell, acquisition time
is required until the unlocked PLL becomes locked again.
Accordingly, the PLL is not available in the conventional
burst-mode receiving apparatus that is designed to speedily
recover a clock signal.

Meanwhile, in a conventional burst-mode receiving appa-
ratus that is capable of recovering a clock signal and the data
thereof without a PLL, an input signal and a clock signal are
controlled to be in phase by delaying the input signal,
generating the clock signal at the beginning of inputting
data, or selecting either a clock signal that leads an input
signal or that is in phase with the input signal among
multi-phase clock signals. Of these methods, the method of
selecting a desired clock signal among the multi-phase clock
signals is mainly used. At this time, since the receiving rate
of an input signal is difficult to determine, the conventional
burst-mode receiving apparatus uses a self-generated system
clock signal. Thus, in the event that the input signal is
successively input with 0 or 1, there is a higher probability
that the number of successive bits is erroneously recognized,
and a time delay of at least 3 bits may elapse before the clock
signal is recovered.

SUMMARY OF THE INVENTION

In an effort to solve the above problems, it is a first feature
of an embodiment of the present invention to provide a
noise-resistive, burst-mode receiving apparatus capable of
quickly recovering a clock signal and data while minimizing
damage due to noise.
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It is a second feature of an embodiment of the present
invention to provide a method for recovering a clock signal
and data performed by a burst-mode receiving apparatus
according to an embodiment of the present invention.

To provide the first feature, there is provided noise-
resistive, burst-mode receiving apparatus including a volt-
age control signal generator for multiplying a frequency of
a system clock signal and for generating a voltage control
signal having a level that corresponds to the multiplied
frequency of the system clock signal; a reset signal generator
for delaying an input signal which is irregularly input in the
unit of a packet in response to the voltage control signal, for
performing an exclusive OR operation on the delayed signal
and the input signal, and for outputting the result of the
exclusive OR operation as a reset signal; a clock signal
generator for generating a signal having a level that is
changed at the middle point of each bit included in the
packet as a recovered clock signal in response to the reset
signal and the voltage control signal and for outputting the
recovered clock signal; and an output buffer for buffering the
input signal and for outputting the buffered signal as recov-
ered data in response to the recovered clock signal.

To provide the second feature, there is provided a method
for recovering a clock signal and data, performed by a
noise-resistive, burst-mode receiving apparatus, the method
including multiplying a frequency of a system clock signal
and then generating a voltage control signal having a level
that corresponds to the multiplied frequency; delaying an
input signal, which is irregularly given in the unit of a
packet, using the voltage control signal, and then performing
an exclusive OR operation on the delayed signal and the
input signal to obtain a reset signal; generating a signal
having a level that is changed at the middle point of each bit
included in the packet, as a recovered clock signal, using the
reset signal and the voltage control signal; and buffering the
input signal and obtaining data recovered from the buffered
signal, using the recovered clock signal.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the
present invention will become more apparent upon review of
a detailed description of preferred embodiments thereof with
reference to the attached drawings in which:

FIG. 1 illustrates a block diagram of a burst-mode receiv-
ing apparatus according to the present invention;

FIG. 2 is a flow chart for explaining a method of recov-
ering a clock signal and data, performed by the burst-mode
receiving apparatus according to an embodiment of the
present invention;

FIG. 3 illustrates a block diagram of a voltage control
signal generator of FIG. 1 according to a preferred embodi-
ment of the present invention;

FIG. 4 illustrates a block diagram of a burst-mode receiv-
ing apparatus, according to the present invention, in which
an input signal is generated,

FIG. 5 is a circuit diagram of a reset signal generator of
FIG. 1 according to a preferred embodiment of the present
invention;

FIGS. 6(a) through (c) are waveform diagrams of each
element included in the reset signal generator of FIG. 5;

FIG. 7 illustrates a block diagram of a clock signal
generator of FIG. 1 according to a preferred embodiment of
the present invention;

FIG. 8 is a waveform diagram for explaining the opera-
tions of each element of the clock signal generator of FIG.
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7, assuming that the middle point T' of each bit included in
the packet of an input signal is T/2; and

FIGS. 9(a) through (d) are waveform diagrams of each
element of the reset signal generator of FIG. 5 and a
recovered clock signal.

DETAILED DESCRIPTION OF THE
INVENTION

Korean Patent Application No. 2001-37050, filed on Jun.
27, 2001, and entitled: “Noise-Resistive, Burst-Mode
Receiving Apparatus and Method for Recovering Clock
Signal and Data Therefrom,” is incorporated by reference
herein in its entirety.

Hereinafter, the structure and operations of a noise-
resistive, burst-mode receiving apparatus according to the
present invention and a method for recovering a clock signal
and data will be described with reference to the accompa-
nying drawings.

FIG. 1 illustrates a block diagram of a burst-mode receiv-
ing apparatus according to the present invention. The burst-
mode receiving apparatus includes a voltage control signal
generator 10, a reset signal generator 12, a clock signal
generator 14, and an output buffer 16.

FIG. 2 is a flow chart for explaining a method for
recovering a clock signal and data, according to an embodi-
ment of the present invention, performed by the burst-mode
receiving apparatus of FIG. 1. In the method, a voltage
control signal is generated in step 30. Next, a reset signal is
obtained in step 32. Then, a recovered clock signal is
generated in step 34. Thereafter, the recovered data is
obtained in step 36.

More specifically, in step 30, the voltage control signal
generator 10 multiplies the frequency of a system clock
signal CLK input from the outside, generates a voltage
control signal Vc, having a level that corresponds to the
multiplied frequency of the system clock signal CLK, and
outputs the generated voltage control signal Ve to the reset
signal generator 12 and the clock signal generator 14. Here,
the system clock signal CLK may have a frequency of 155
MHz, for example, and be generated in a burst-mode receiv-
ing apparatus according to the present invention or be
transmitted from a device that transmits an optical signal,
e.g., terminal equipment (not shown).

Next, the structure and operations of the voltage control
signal generator 10, according to a preferred embodiment of
the present invention, which performs step 30, will now be
described with reference to FIG. 3.

FIG. 3 is a block diagram of a preferred embodiment 10A
of a voltage control signal generator 10 of the present
invention. The voltage control signal generator 10A includes
a phase-difference detector 50, a charge pump 52, a loop
filter 54, a voltage control oscillator 56 and a divider 58.

The phase-difference detector 50 detects a difference
between a phase of a system clock signal CLK input from
the outside and a phase of a dividing signal output from the
divider 58 and then outputs the detected phase difference to
the charge pump 52. Then, the charge pump 52 supplies or
sinks an electric charge corresponding to the phase differ-
ence detected by the phase-difference detector 50. Next, the
loop filter 54 low-pass filters voltage corresponding to the
electric charge supplied or sunk by the charge pump 52 and
then outputs the low-pass filtered voltage as a voltage
control signal Ve to the voltage control oscillator 56, the
reset signal generator 12, and the clock signal generator 14.
Then, the voltage control oscillator 56 oscillates in response
to the voltage control signal Ve generated by the loop filter
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54 and outputs an oscillating signal having an oscillating
frequency to the divider 58. Thereafter, the divider 58
divides the oscillating signal generated by the voltage con-
trol oscillator 56 and outputs the result of the division as a
divided signal to the phase-difference detector 50. At this
time, the level of the voltage control signal V¢ is changed as
much as the oscillating signal is divided by the divider 58.
In other words, the more times the voltage control signal
generator 10A of FIG. 3 multiplies the system clock signal
CLK, the greater the increase in the level of the voltage
control signal Ve, which is generated by the loop filter 54.
At this time, the frequency of the system clock signal CLK,
which is applied from the outside, may have various values,
and the voltage control signal generator 10A of FIG. 3 can
multiply the frequency of the system clock signal CLK by
the divider 58 even if the frequency of the system clock
signal CLK is lower.

After step 30, in step 32, the reset signal generator 12
delays an input signal, which is irregularly input from an
input terminal IN1 in the unit of a packet, in response to the
voltage control signal Ve generated by the voltage control
signal generator 10, performs an exclusive OR operation on
the delayed signal and the input signal input from the input
terminal IN1, and outputs the result of the exclusive OR
operation as a reset signal RST to the clock signal generator
14.

The structure and operations of the burst-mode receiving
apparatus of FIG. 1 that generates the input signal to be input
to the reset signal generator 12 will now be described with
reference to FIG. 4.

FIG. 4 illustrates a block diagram of the burst-mode
receiving apparatus for generating the input signal, accord-
ing to an embodiment of the present invention, which
includes a photo detector 70, a front-end amplifier 72, and an
offset compensator 74.

The photo detector 70 dynamically detects light, which is
input from an input terminal IN2, in the unit of a packet,
converts the detected light into an electrical signal, and
outputs the converted electrical signal to the front-end
amplifier 72. Then, the front-end amplifier 72 amplifies the
electrical signal generated by the photo detector 70 and
outputs the amplified electrical signal to the offset compen-
sator 74. At this time, the offset compensator 74 compen-
sates for an offset of the signal amplified by the front-end
amplifier 72 and outputs the result of the compensation as an
input signal to the reset signal generator 12 of FIG. 1, via an
output terminal OUTI.

The structure and operations of the reset signal generator
12 of FIG. 1, according to a preferred embodiment of the
present invention will now be described with reference to
FIG. 5, and FIGS. 6(a) through (c).

FIG. 5 is a circuit diagram of an embodiment 12A of the
reset signal generator 12 of FIG. 1. The reset signal gen-
erator 12A includes a first delayer 90 and an exclusive OR
operation unit 92.

The first delayer 90 delays an input signal input from an
input terminal IN1 to correspond to the level of a voltage
control signal V¢ generated by the voltage control signal
generator 10 and outputs the delayed signal to the exclusive
OR operation unit 92. Then, the exclusive OR operation unit
92 performs an exclusive OR operation on the delayed
signal input from the first delayer 90 and the input signal
input from the input terminal IN1 and outputs the result of
the exclusive OR operation as a reset signal RST to the clock
signal generator 14 of FIG. 1.

On the assumption that a middle point T' of each bit
included in the packet of an input signal is T/2, the opera-
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tions of the reset signal generator 12A of FIG. 5 will now be
described with reference to FIGS. 5 and 6(a) through (c).
Here, T represents the length of each bit included in the
packet of the input signal.

FIGS. 6(a) through (c¢) are waveform diagrams of signals
input to or output from the reset signal generator 12A of FIG.
5. In detail, FIGS. 6(a), (b) and (c) denote waveform
diagrams of an input signal, a delayed input signal, and a
reset signal RST, respectively.

In the reset signal generator 12A of FIG. 5, the first
delayer 90 delays an input signal shown in FIG. 6(a), which
is input via the input terminal IN1, by T/2 in response to the
voltage control signal Ve generated by the voltage control
signal generator 10 and then outputs the delayed signal
shown in FIG. 6(b) to the exclusive OR operation unit 92.
Then, the exclusive OR operation unit 92 performs the
exclusive OR operation on the input signal, shown in FIG.
6(a), and the delayed signal, shown in FIG. 6(5), and outputs
the reset signal RST, which is the result of the exclusive OR
operation, as shown in FIG. 6(c).

Meanwhile, after step 32, in step 34, the clock signal
generator 14 generates, as a recovered clock signal CLK', a
signal having a level that changes at the middle point T' of
each bit included in the packet of the input signal in response
to the reset signal RST input from the reset signal generator
12 and the voltage control signal V¢ input from the voltage
control signal generator 10, and outputs the recovered clock
signal CLK' to the output buffer 16 and the outside. The
clock signal generator 14 generates the recovered clock
signal CLK' having a rising edge or a falling edge at the
falling edge of the reset signal RST.

Hereinafter, the structure and operations of the clock
signal generator 14 of FIG. 1, according to a preferred
embodiment of the present invention, will now be described
with reference to the accompanying drawings.

FIG. 7 illustrates a block diagram of the clock signal
generator 14 of FIG. 1, according to a preferred embodiment
of the present invention. The clock signal generator 14
preferably includes second and third delayers 110 and 114,
first and second selectors 112 and 118, and first and second
inverters 116 and 120.

FIG. 8 shows waveform diagrams of an input signal, a
reset signal, a recovered clock signal, and first through
fourth clock signals for explaining the operation of each
element shown in FIG. 7, provided that the middle point T'
of each bit included in the packet of the input signal is T/2.
Referring to FIGS. 7 and 8, the second delayer 110 delays a
recovered clock signal CLK' in response to a voltage control
signal Vc output from the voltage control signal generator
(10 of FIG. 1), and outputs the delayed clock signal to the
first selector 112. Then, the first selector 112 selects either
the signal delayed by the second delayer 110 or the recov-
ered clock signal CLK' in response to the reset signal RST
generated by the reset signal generator 12 and outputs the
result of the selection as the first clock signal to the third
delayer 114. More specifically, the first selector 112 may be
a multiplexer 140 in which the signal delayed by the second
delayer 110, the recovered clock signal CLK', and the reset
signal RST generated by the reset signal generator (12 of
FIG. 1) are input to a ‘0’ input terminal, a ‘1’ input terminal,
and a selection terminal S, respectively. One of the signals
input to the multiplexer 140 is selected in response to the
reset signal RST and then is output as the first clock signal
to the third delayer 114. Here, the multiplexer 140 selects the
signal delayed by the second delayer 110 when the reset
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signal RST is at a ‘low’ logic value and selects the recovered
clock signal CLK' when the reset signal RST is at a ‘high’
logic value.

At this time, the first inverter 116 inverts the recovered
clock signal CLK' and outputs the inverted clock signal as
the second clock signal, shown in FIG. 8, to the second
selector 118. The third delayer 114 delays the first clock
signal selected by the first selector 112, in response to the
voltage control signal V¢ generated by the voltage control
signal generator (10 of FIG. 1). The first clock signal, which
is delayed by the third delayer 114, is output to the second
selector 118 as the third clock signal, shown in FIG. 8. The
second selector 118 selects either the second clock signal,
which is generated by the first inverter 116, or the third clock
signal, which is generated by the third delayer 114, in
response to the reset signal RST input from the reset signal
generator (12 of FIG. 1), and inputs the selected signal as the
fourth clock signal, shown in FIG. 8, to the second inverter
120. The second selector 118 may be a multiplexer 142. In
the multiplexer 142, the third clock signal generated by the
third delayer 114, the second clock signal generated by the
first inverter 116, and the reset signal RST generated by the
reset signal generator (12 of FIG. 1) are input to a ‘0’ input
terminal, ‘1’ input terminal and selection terminal S of the
multiplexer 142, respectively. Further, the second selector
118 selects one of the second and third clock signals in
response to the reset signal RST and outputs the selected
signal to the second inverter 120. Therefore, the multiplexer
142 selects the third clock signal generated by the third
delayer 114 when the reset signal RST is at a “low” logic
level and selects the second clock signal generated by the
first inverter 116 when the reset signal RST is at a “high”
logic level. For instance, the fourth clock signal is at a “low”
logic level during T/2 after the reset signal RST changes
from the “low” logic level to the “high” logic level, and the
logic level of the fourth clock signal changes, i.e., from a
“low” logic level to a “high” logic level, and is at the “high”
logic level during T/2 when the reset signal RST changes
from the “high” logic level to the “low” logic level.

The second inverter 120 inverts the signal selected by the
second selector 118 and outputs the inverted signal as a
recovered clock signal CLK' to the output buffer (16 of FIG.
1). Here, the second inverter 120 may be an inverter (not
shown).

Also, each of the first delayer (90 of FIG. 5) and the
second and third delayers (110 and 114 of FIG. 7) may be
implemented by any even number of inverters (not shown).
The time required to invert signals generated by each
inverter is determined according to the voltage control signal
Ve. For instance, the larger the level of the voltage control
signal Vc, the greater an increase in the time required for
delaying a signal generated by each of the first through third
delayers 90,110 and 114.

Here, the clock signal generator (14 of FIG. 7) can be used
as the voltage control oscillator (56 of FIG. 3). In this case,
unlike in FIG. 7, a signal having a “low” logic level instead
of the reset signal RST shown in FIG. 8 is input to the first
and second selectors 112 and 118.

After step 34, in step 36, the output buffer 16 buffers an
input signal input through the input terminal IN1 and outputs
the buffered signal as recovered data DATA in response to
the recovered clock signal CLK' generated by the clock
signal generator 14. Therefore, the output buffer 16 may be
a D flip-flop 20 having a data input terminal D that inputs the
input signal via the input terminal IN1, a clock terminal CK
that inputs the recovered clock signal CLK', and a positive
output terminal Q that outputs the recovered data DATA.
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Hereinafter, a method for recovering the clock signal
CLK', performed by a burst-mode receiving apparatus,
according to an embodiment of the present invention, will be
described with reference to the accompanying drawings for
the case that an input signal input via the input terminal IN1
has a offset, on the assumption that the middle point T' of
each bit included in the packet of an input signal is T/2.

FIGS. 9(a) through (d) are waveform diagrams of signals
generated by each element of the reset signal generator (12A
of FIG. 5) and a recovered clock signal CLK'. More spe-
cifically, FIG. 9(a) is the waveform diagram of an input
signal, FIG. 9(b) is the waveform diagram of the input signal
delayed by T/2, FIG. 9(c) is the waveform diagram of a reset
signal RST, and FIG. 9(d) is the waveform diagram of a
recovered clock signal CLK'.

In the case 200 where the input signal is input normally,
i.e., without any offset, as shown in FIG. 9(a), the recovered
clock signal CLK' having a rising edge at a falling edge of
the reset signal RST, shown in FIG. 9(c), is generated in a
method of recovering a clock signal according to the present
invention. In this case, the recovered clock signal CLK' is
aligned precisely with the middle point of the input signal,
ie., at /2.

In the case 202 where an input signal is shifted to the left,
which may be caused by a vibration, as shown at reference
numeral 300 of FIG. 9(a), according to the present inven-
tion, the reset signal RST, shown in FIG. 9(c), is shifted to
the left to an equal amount that the input signal of FIG. 9(a)
is shifted to the left. Then, a recovered clock signal CLK',
shown in FIG. 9(d), is generated from the shifted reset
signal, shown in FIG. 9(c). Therefore, the recovered clock
signal CLK', shown in FIG. 9(d), may be precisely aligned
with the middle point T/2 of the input signal, shown in FIG.
9(a).

In the case 204 where an input signal is shifted to the
right, which may be caused be a vibration, as shown at
reference numeral 302 of FIG. 9(a), according to the present
invention, a reset signal RST is shifted to the right in an
equal amount that the input signal is shifted to the right.
Then, a recovered clock signal CLK', shown in FIG. 9(d), is
generated from the shifted reset signal, shown in FIG. 9(c).
Therefore, the recovered clock signal CLK', shown in FIG.
9(d), may be precisely aligned at the middle point T/2 of the
input signal, shown in FIG. 9(a).

In conclusion, in a burst-mode receiving apparatus and a
method according to the present invention, a reset signal
RST is generated dependent upon an input signal, a clock
signal CLK' having a rising or falling edge at the middle
point T' of each bit included in the packet of the input signal
is recovered under the control of the generated reset signal
RST, and data DATA can be recovered from the input signal
using the recovered clock signal CLK'.

As described above, in a noise-resistive, burst-mode
receiving apparatus and a method for recovering a clock
signal and data in the burst-mode receiving apparatus,
according to the present invention, the level of a recovered
clock signal is changed at the middle point of each bit of an
input signal. Therefore, the clock signal and data may be
stably recovered even though the input signal has errors due
to vibrations or other factors. Additionally, wherein an input
signal is locked within 3 bits in a conventional multi-phase
method, an input signal may be locked within 1 bit accord-
ing to the present invention. Accordingly, it is possible to
recover a clock signal and data quickly.

Preferred embodiments of the present invention have been
disclosed herein and, although specific terms are employed,
they are used and are to be interpreted in a generic and
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descriptive sense only and not for purpose of limitation.
Accordingly, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made without departing from the spirit and scope of the
present invention as set forth in the following claims.

What is claimed is:

1. A noise-resistive, burst-mode receiving apparatus com-
prising:

a voltage control signal generator for multiplying a fre-
quency of a system clock signal and for generating a
voltage control signal having a level that corresponds to
the multiplied frequency of the system clock signal;

a reset signal generator for delaying an input signal which
is irregularly input in the unit of a packet, in response
to the voltage control signal, for performing an exclu-
sive OR operation on the delayed signal and the input
signal, and for outputting the result of the exclusive OR
operation as a reset signal;

a clock signal generator for generating a current recovered
clock signal in response to the reset signal, the voltage
control signal and a recovered clock signal, for gener-
ating at least two clock signals, forming at least one of
the at least two clock signals by delaying the recovered
clock signal in accordance with the voltage control
signal, for selecting between the at least two clock
signals in accordance with the reset signal, and for
outputting the current recovered clock signal; and

an output buffer for buffering the input signal and for
outputting the buffered signal as recovered data in
response to the current recovered clock signal.

2. The noise-resistive, burst-mode receiving apparatus as

claimed in claim 1, further comprising:

a photo detector for dynamically detecting light in the unit
of a packet, for converting the detected light into an
electrical signal, and for outputting the converted elec-
trical signal;

a front-end amplifier for amplifying the electrical signal
output from the photo detector and for outputting the
amplified electrical signal; and

an offset compensator for compensating for an offset of
the amplified electrical signal and for outputting the
result of the compensation for the offset as the input
signal.

3. The noise-resistive, burst-mode receiving apparatus as
claimed in claim 1, wherein the voltage control signal
generator comprises:

a phase-difference detector for detecting a phase differ-
ence between the system clock signal and a dividing
signal and for outputting the detected phase difference;

a charge pump for supplying or sinking an electric charge
corresponding to the phase difference detected by the
phase-difference detector;

a loop filter for low-pass filtering voltage corresponding
to the supplied or sunk electric charge and for output-
ting the result of the low pass filtering as the voltage
control signal;

a voltage control oscillator for outputting an oscillating
signal having a frequency that is oscillated in response
to the voltage control signal; and

a divider for dividing the oscillating signal and for out-
putting the result of the division as the dividing signal
to the phase-difference detector.

4. The noise-resistive, burst-mode receiving apparatus as

claimed in claim 1, wherein the reset signal generator
comprises:
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a first delayer for delaying the input signal corresponding
to the level of the voltage control signal and for
outputting the delayed input signal; and

an exclusive OR operation unit for performing an exclu-
sive OR operation on the input signal delayed by the
first delayer and the input signal, and for outputting the
result of the exclusive OR operation as a reset signal.

5. The noise-resistive, burst-mode receiving apparatus as
claimed in claim 1, wherein the clock signal generator
comprises:

a second delayer for delaying the recovered clock signal
in response to the voltage control signal and for out-
putting the delayed clock signal;

a first selector for selectively outputting one of the signal
delayed by the second delayer and the recovered clock
signal in response to the reset signal;

a third delayer for delaying the signal selected by the first
selector in response to the voltage control signal and for
outputting the delayed signal;

a first inverter for inverting the recovered clock signal and
for outputting the inverted signal,

a second selector for selectively outputting one of the
signal inverted by the first inverter and the signal
delayed by the third delayer in response to the reset
signal; and

a second inverter for inverting the signal selected by the
second selector and for outputting the inverted signal as
the current recovered clock signal.

6. The noise-resistive, burst-mode receiving apparatus as
claimed in claim 5, wherein the first selector is a multiplexer,
and

wherein the signal delayed by the second delayer, the
recovered clock signal, and the reset signal generated
by the reset signal generator are input to a ‘0 input
terminal, a ‘1’ input terminal, and a selection terminal
S, respectively.

7. The noise-resistive, burst-mode receiving apparatus as
claimed in claim 5, wherein the second selector is a multi-
plexer, and

wherein the signal generated by the third delayer, the
signal generated by the first inverter, and the reset
signal generated by the reset signal generator are input
to a ‘0’ input terminal, ‘1’ input terminal and selection
terminal S, respectively.

8. The noise-resistive, burst-mode receiving apparatus as
claimed in claim 5, wherein one or more of the first delayer,
the second delayer, and the third delayer is any even number
of inverters.

9. The noise-resistive, burst-mode receiving apparatus as
claimed in claim 5, wherein the voltage control oscillator
comprises the second delayer, the first selector, the third
delayer, the first inverter, the second selector, and the second
inverter,

wherein the reset signal is maintained at a predetermined
logic level so that the first selector selects the signal
delayed by the second delayer and the second selector
selects the signal delayed by the third delayer.

10. The noise-resistive, burst-mode receiving apparatus as
claimed in claim 5, wherein the voltage control oscillator
comprises the second delayer, the first selector, the third
delayer, the first inverter, the second selector, and the second
inverter,

wherein the reset signal is maintained at a predetermined
logic level so that the first selector selects the recovered
clock signal and the second selector selects the signal
generated by the first inverter.

11. The noise-resistive, burst-mode receiving apparatus as
claimed in claim 1, wherein the output buffer comprises a D
flip-flop having a data input terminal through which the
input signal is input, a clock terminal through which the

10

recovered clock signal is input, and a positive output termi-

nal through which the recovered data is output.

12. The noise-resistive, burst-mode receiving apparatus as

claimed in claim 1, wherein the reset signal generator delays

5 the input signal by T/2 in response to the voltage control

signal, and the clock signal generator raises the recovered
clock signal at a falling edge of the reset signal.

13. A method for recovering a clock signal and data,
performed by a noise-resistive, burst-mode receiving appa-
ratus, the method comprising:

multiplying a frequency of a system clock signal and then

generating a voltage control signal having a level that
corresponds to the multiplied frequency;
delaying an input signal, which is irregularly given in the
unit of a packet, using the voltage control signal, and
then performing an exclusive OR operation on the
delayed signal and the input signal to obtain a reset
signal;
generating a current recovered clock signal, using the
reset signal, the voltage control signal and a recovered
clock signal, by generating at least two clock signals,
forming at least one of the at least two clock signals by
delaying the recovered clock signal in accordance with
the voltage control signal, and selecting between the at
least two clock signals in accordance with the reset
25 signal; and

buffering the input signal and obtaining data recovered
from the buffered signal, using the current recovered
clock signal.

14. The method as claimed in claim 13, wherein gener-
ating the current recovered clock signal further comprises
inverting a selected clock signal.

15. The method as claimed in claim 13, wherein gener-
ating the at least two clock signals comprises:

delaying the recovered clock signal by a first delay in

response to the voltage control signal and outputting a
first delayed clock signal;
selectively outputting one of the first delayed clock signal
and the recovered clock signal in response to the reset
signal and outputting a first selected clock signal,

delaying the first selected clock signal by a second delay
in response to the voltage control signal and outputting
a second delayed clock signal.

16. The method as claimed in claim 15, wherein gener-
ating the at least two clock signals further comprises:

inverting the recovered clock signal and outputting an

inverted clock signal;

selectively outputting one of the inverted clock signal and

the second delayed clock signal in response to the reset
signal and outputting a second selected clock signal.

17. The method as claimed in claim 16, further compris-
ing inverting the second selected clock signal and outputting
the inverted signal as the current recovered clock signal.

18. The method as claimed in claim 17, further compris-
ing maintaining the reset signal at a predetermined logic
level so that the first selected clock signal is the first delayed
clock signal and the second selected clock signal is the
second delayed clock signal.

19. The method as claimed in claim 17, further compris-
ing maintaining the reset signal at a predetermined logic
level so that the first selected clock signal is the recovered
clock signal and the second selected clock signal is the first
60 inverted clock signal.

20. The method as claimed in claim 13, wherein delaying
the input signal includes delaying the input signal by T/2 in
response to the voltage control signal, and generating the
current recovered clock signal occurs at a falling edge of the
reset signal.
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