
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

59
4 

95
2

A
1

TEPZZ 59495 A_T
(11) EP 2 594 952 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
22.05.2013 Bulletin 2013/21

(21) Application number: 12190550.9

(22) Date of filing: 30.10.2012

(51) Int Cl.:
G01R 33/36 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 17.11.2011 KR 20110120321

(71) Applicant: Samsung Electronics Co., Ltd
Gyeonggi-do 443-742 (KR)

(72) Inventors:  
• Kwon, Young-cheol

Gyeonggi-do 103-1001 (KR)
• Cho, Hyug-rae

Seoul 305-1501 (KR)

(74) Representative: Grünecker, Kinkeldey, 
Stockmair & Schwanhäusser
Leopoldstrasse 4
80802 München (DE)

(54) Apparatus and method for synchronizing clocks between devices of magnetic resonance 
imaging (MRI) system

(57) A method of synchronizing clocks between a
central controlling unit and a radio frequency (RF) coil
which are wirelessly connected to each other in a mag-
netic resonance imaging (MRI) system, which includes

receiving a first clock from the central controlling unit,
synchronizing a second clock of the RF coil with a re-
ceived first clock, and discontinuing the receiving of the
first clock from the central controlling unit when the sec-
ond clock is synchronized with the first clock.
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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATION

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2011-0120321, filed on November
17, 2011, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety
by reference.

BACKGROUND

1. Field

[0002] Apparatuses and methods consistent with ex-
emplary embodiments relate to an apparatus and method
for synchronizing clocks between a central controlling
unit and a radio frequency (RF) coil in a magnetic reso-
nance imaging (MRI) system.

2. Description of the Related Art

[0003] A magnetic resonance imaging (MRI) system
is an apparatus for acquiring a tomographic image of an
object to be examined by expressing an intensity of a
radio frequency (RF) signal of a particular frequency,
which is generated by a magnetic field of a particular
intensity, as brightness.
[0004] A patient is examined in a cylindrical gantry in
a shielded room in which an external RF signal is shield-
ed. An RF coil in the gantry receives an image signal of
a patient and transmits the received image signal to a
central control unit.
[0005] Recently, research on wireless communica-
tions between an RF coil and a central controlling unit
has been widely performed. For wireless communica-
tions between an RF coil and a central controlling unit, it
is very important to synchronize clocks of the RF coil and
the central controlling unit.

SUMMARY

[0006] Exemplary embodiments provide an apparatus
and method for synchronizing clocks between a central
controlling unit and a radio frequency (RF) coil.
[0007] Also, Exemplary embodiments provide an ap-
paratus and method for synchronizing clocks between a
central controlling unit and a radio frequency (RF) coil
without influencing capturing of an image performed by
a magnetic resonance imaging (MRI) system.
[0008] According to an exemplary embodiment, there
is provided a method of synchronizing clocks between a
central controlling unit and a radio frequency (RF) coil
which are connected to each other in a magnetic reso-
nance imaging (MRI) system. The method includes re-
ceiving a first clock from the central controlling unit, syn-
chronizing a second clock of the RF coil with the received

first clock, and discontinuing the receiving of the first clock
from the central controlling unit when the second clock
is synchronized with the first clock. The central controlling
unit and the RF coil may be wirelessly connected.
[0009] The method may further include requesting the
central controlling unit to discontinue transmission of the
first clock.
[0010] The method may further include storing the sec-
ond clock that is synchronized with the first clock.
[0011] The requesting to discontinue the transmission
of the first clock may be performed before an RF excita-
tion signal is generated in the MRI system.
[0012] The method may further include requesting the
central controlling unit to delay generation of the RF ex-
citation signal if the second clock is not synchronized with
the first clock.
[0013] The receiving of the first clock from the central
controlling unit may include receiving the first clock via a
body coil connected by wire to the central controlling unit.
[0014] The receiving of the first clock from the central
controlling unit may include decoupling the RF coil from
the first clock before the first clock is received.
[0015] The method may further include providing the
RF coil with the second clock synchronized with the first
clock.
[0016] The synchronizing of the second clock of the
RF coil with the received first clock may include matching
a frequency of the second clock with a frequency of the
first clock.
[0017] The synchronizing of the second clock of the
RF coil with the received first clock may include obtaining
a phase difference between the first clock and second
clock, outputting a control voltage to control an oscillation
frequency of a clock based on an obtained phase differ-
ence, and varying the second clock according to the con-
trol voltage, wherein the second clock includes a varied
second clock that is fed back.
[0018] According to another exemplary embodiment,
there is provided an apparatus for synchronizing clocks
between a central controlling unit and a radio frequency
(RF) coil which are connected to each other in a magnetic
resonance imaging (MRI) system. The apparatus in-
cludes a receiving unit which receives a first clock from
the central controlling unit and a synchronization unit
which synchronizes a second clock of the RF coil with
the received first clock, wherein the receiving unit dis-
continues the receiving of the first clock from the central
controlling unit when the second clock is synchronized
with the first clock. The central controlling unit and the
RF coil may be wirelessly connected.
[0019] The apparatus may further include a request
unit which requests the central controlling unit to discon-
tinue transmission of the first clock.
[0020] The apparatus may further include a storage
unit which stores the second clock that is synchronized
with the first clock.
[0021] The request unit may request the central con-
trolling unit to discontinue transmission of the first clock
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before an RF excitation signal is generated in the MRI
system.
[0022] The request unit may request the central con-
trolling unit to delay generation of the RF excitation signal
if the second clock is not synchronized with the first clock.
[0023] The receiving unit may receive the first clock
via a body coil connected to the central controlling unit.
The body coil and the central controlling unit may be con-
nected by wire.
[0024] The synchronization unit may further include a
decoupling unit which decouples the RF coil from the first
clock before the first clock is received.
[0025] The synchronization unit may further include a
transmission unit which provides the RF coil with the sec-
ond clock that has been synchronized with the first clock.
[0026] The synchronization unit may match a frequen-
cy of the second clock to a frequency of the first clock.
[0027] The synchronization unit may include a phase
comparison unit which obtains a phase difference be-
tween the first clock and the second clock, a control volt-
age output unit which outputs a control voltage to control
an oscillation frequency of a clock based on the obtained
phase difference, and a numerical control oscillator which
varies the second clock according to the control voltage,
wherein the varied second clock is fed back to the phase
comparison unit.
[0028] According to another exemplary embodiment,
there is provided an apparatus for synchronizing clocks
between a central controlling unit and a radio frequency
(RF) coil which are connected to each other in a magnetic
resonance imaging (MRI) system, which includes a trans-
mission unit which transmits a reference clock to the RF
coil and a control unit which controls the transmission
unit to allow the reference clock to be transmitted before
an RF excitation signal is generated in the MRI system.
The central controlling unit and the RF coil may be wire-
lessly connected.
[0029] According to another exemplary embodiment,
there is provided a method of synchronizing clocks be-
tween a central controlling unit and a radio frequency
(RF) coil which are connected to each other in a magnetic
resonance imaging (MRI) system, which includes trans-
mitting a first clock to the RF coil, using the central con-
trolling unit, synchronizing a second clock of the RF coil
with a received first clock, using the RF coil, and discon-
tinuing transmitting of the first clock, using the central
controlling unit, when the second clock is synchronized
with the first clock.
[0030] The method may further include transmitting a
frame indicating completion of synchronization to the
central controlling unit.
[0031] According to yet another exemplary embodi-
ment, a program for executing the above-described syn-
chronization methods may be recorded on a compu-
ter-readable recording medium.
[0032] According to another aspect of the present in-
vention, an RF coil may include the above-described ap-
paratuses.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The above and other features will become more
apparent by describing in detail exemplary embodiments
thereof with reference to the attached drawings in which:
[0034] FIG. 1 is a view schematically illustrating a mag-
netic resonance imaging (MRI) system;
[0035] FIG. 2 is a block diagram schematically illus-
trating the structure of a synchronization apparatus ac-
cording to an exemplary embodiment;
[0036] FIG. 3 is a block diagram schematically illus-
trating the structure of a synchronization apparatus ac-
cording to another exemplary embodiment;
[0037] FIG. 4 is a block diagram schematically illus-
trating the structure of a synchronization unit in each of
the synchronization apparatuses of FIGS. 2 and 3;
[0038] FIG. 5 is a block diagram schematically illus-
trating the structure of a synchronization apparatus ac-
cording to another exemplary embodiment;
[0039] FIG. 6 is a flowchart for explaining a synchro-
nization method according to an exemplary embodiment;
and
[0040] FIG. 7 is a flowchart for explaining a synchro-
nization operation of a synchronization method accord-
ing to another exemplary embodiment.

DETAILED DESCRIPTION

[0041] The attached drawings for illustrating exempla-
ry embodiments are referred to in order to gain a sufficient
understanding of the exemplary embodiment, the merits
thereof, and the objectives accomplished by the imple-
mentation thereof. Hereinafter, exemplary embodiments
will be described in detail with reference to the attached
drawings. Like reference numerals in the drawings de-
note like elements.
[0042] Expressions such as "at least one of," when pre-
ceding a list of elements, modify the entire list of elements
and do not modify the individual elements of the list.
[0043] When a part may "include" a certain constituent
element, unless specified otherwise, it may not be con-
strued to exclude another constituent element but may
be construed to further include other constituent ele-
ments. The terms such as "∼ portion", "∼ unit", "∼ module",
and "∼ block" stated in the specification may signify a unit
to process at least one function or operation and the unit
may be embodied by hardware such as a field-program-
mable gate array (FPGA) or an application-specific inte-
grated circuit (ASIC), software, or a combination of hard-
ware and software. Also, to embody exemplary embod-
iments, hardware, software, or a combination of hard-
ware and software may be used instead of a programmed
processor/controller. Accordingly, exemplary embodi-
ments are not limited by a specific combination of hard-
ware and software.
[0044] FIG. 1 illustrates a magnetic resonance imaging
(MRI) system. Referring to FIG. 1, a patient is examined
in a cylindrical gantry in a shield room in which an external
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radio frequency (RF) signal is shielded. In the gantry, a
static magnetic field is formed by a main magnet 40 and
a magnetic gradient field is formed by a gradient coil 30
that transmits a magnetic field gradient pulse. An RF coil
10 or a body coil 20 applies an RF excitation signal of a
particular frequency to the patient to acquire a tomo-
graphic image of a particular part of the patient. An MR
echo signal generated from the particular part of the pa-
tient due to a magnetic resonance phenomenon is re-
ceived by the RF coil 10 and transferred to a central con-
trolling unit 50 in an operating room separated from the
shield room. The MR echo signal undergoes a signal
processing process and then an MR image is acquired.
[0045] Recently, technology related to wireless com-
munications between the RF coil 10 in the shield room
and the central controlling unit 50 in the operating room
has been studied. According to the technology, digital
conversion of an MR echo signal is performed in the
shield room so that noise due to an analog cable may be
reduced. That is, decoupling of the RF coil 10 and re-
ceiving of an MR echo signal are wirelessly controlled in
the central controlling unit 50. Amplification of an MR
echo signal received by the RF coil 10 and demodulation
of an amplified MR echo signal to a base band and con-
version thereof to a digital signal are performed in the
shield room. The digital signal is transmitted to the central
controlling unit 50 through a wireless channel.
[0046] To smoothly perform wireless communications
between the central controlling unit 50 and the RF coil
10, synchronization of clocks between the central con-
trolling unit 50 and the RF coil 10 is first performed.
[0047] FIG. 2 is a block diagram schematically illus-
trating the structure of a synchronization apparatus 100
according to an exemplary embodiment. In the present
exemplary embodiment, the synchronization apparatus
100 may be included in the RF coil 10, may be a separate
apparatus connected to the RF coil 10, or may be em-
bodied by a microchip.
[0048] Referring to FIG. 2, the synchronization appa-
ratus 100 according to the present exemplary embodi-
ment includes a receiving unit 110 and a synchronization
unit 120. The receiving unit 110 receives a first clock from
the central controlling unit 50. The receiving unit 110 may
receive the first clock from the central controlling unit 50
through wireless communications. The first clock is a ref-
erence clock for synchronization of a second clock of the
RF coil 10. The receiving unit 110 may include an antenna
for receiving the first clock.
[0049] When the second clock is synchronized with the
first clock, the receiving unit 110 stops receiving of the
first clock from the central controlling unit 50. If the re-
ceiving unit 110 continues to receive the first clock even
after the second clock is synchronized with the first clock,
the first clock may have an influence on the RF excitation
signal and the RF echo signal.
[0050] When the second clock is synchronized with the
first clock, the central controlling unit 50 may stop trans-
mission of the first clock to the RF coil 10 and the RF coil

10 may transmit a frame indicating completion of syn-
chronization to the central controlling unit 50. Also, the
receiving unit 110 may receive the first clock via the body
coil 20 connected by wire to the central controlling unit 50.
[0051] In general, the RF coil 10 uses a high sensitivity
coil and a high magnification amplifier to receive an MR
echo signal of a very weak intensity. Since the intensity
of the first clock received via the body coil 20 may be
much stronger than the intensity of an MR echo signal,
when the first clock is received by the RF coil 10, the RF
coil 10 may be damaged.
[0052] Accordingly, as illustrated in FIG. 3, a synchro-
nization apparatus 200 according to another exemplary
embodiment may further include a decoupling unit 240.
The RF coil 10 is decoupled from the first clock by the
decoupling unit 140 before the first clock is received from
the central controlling unit 50.
[0053] The term "decoupling" signifies a general proc-
ess of operating the RF coil 10 to prevent the RF coil 10
from being damaged by the RF excitation signal or the
first clock. For example, while the RF excitation signal or
the first clock is received, power to the RF coil 10 is cut
off, or a receiving channel or a receiving frequency of the
RF coil 10 is set to be quite different from that of the RF
excitation signal or the first clock.
[0054] The synchronization unit 220 synchronizes the
second clock of the RF coil 10 to the first clock that the
receiving unit 210 receives. The synchronization unit 220
may match a frequency of the second clock with a fre-
quency of the first clock. For example, the synchroniza-
tion unit 220 may make the frequency of the second clock
to be the same as that of the first clock or the frequency
of the second clock to be a predetermined multiple of that
of the first clock.
[0055] A method of synchronizing the second clock
with the first clock is described below.
[0056] Referring to FIG. 3, the synchronization appa-
ratus 200 may further include a request unit 230. When
the second clock is synchronized with the first clock, the
request unit 230 requests the central controlling unit 50
to stop transmission of the first clock. Alternatively, the
request unit 230 may transmit a frame to request discon-
tinuation of transmission of the first clock to the central
controlling unit 50.
[0057] The request unit 230 may request the discon-
tinuation of transmission of the first clock to the central
controlling unit 50 before the MRI system generates an
RF excitation signal.
[0058] In the MRI system, when the RF coil 10 contin-
uously receives the first clock after the RF excitation sig-
nal is generated, the first clock may have an influence
on the RF echo signal generated by the RF excitation
signal.
[0059] As described above, in the MRI system, to ac-
quire an image of a patient, the body coil 20 or the RF
coil 10 transmits an RF excitation signal and the RF coil
10 receives an RF echo signal. When the first clock hav-
ing a predetermined frequency is continuously transmit-
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ted to the RF coil 10 as an image of a patient is acquired,
the first clock may have an influence on the RF excitation
signal and the RF echo signal. Accordingly, noise may
be generated in the image of a patient. That is, since the
transmission of the first clock may deteriorate quality of
the image of a patient, the request unit 130 requests the
central controlling unit 50 to stop transmission of the first
clock before the RF excitation signal is generated.
[0060] If the second clock is not yet synchronized with
the first clock before the RF excitation signal is to be
generated, the request unit 130 may request the central
controlling unit 50 to delay generation of the RF excitation
signal. When receiving a request for delaying the gener-
ation of the RF excitation signal, the central controlling
unit 50 delays generation of the RF excitation signal by
controlling the body coil 20 or the RF coil 10. This is be-
cause a quality image may be obtained by capturing an
image after the first clock and the second clock are syn-
chronized with each other.
[0061] Referring to FIG. 3, the synchronization appa-
ratus 200 may further include a transmission unit 250
and a storage unit 260. When the second clock is syn-
chronized with the first clock, the storage unit 260 stores
the second clock that is synchronized. The stored second
clock may be provided to the RF coil 10 by the transmis-
sion unit 250. The RF coil 10 may be operated based on
the synchronized second clock.
[0062] FIG. 4 is a block diagram schematically illus-
trating the structure of a synchronization unit 220 in each
of the synchronization apparatuses 100 and 200 of FIGS.
2 and 3. Referring to FIG. 4, the synchronization unit 220
includes a phase comparison unit 222, a control voltage
output unit 224, and a numerical control oscillator 226.
[0063] As illustrated in FIG. 4, the phase comparison
unit 222 may receive the first clock through the receiving
unit 210 and the synchronized second clock may be pro-
vided to the RF coil 10 via the transmission unit 150.
[0064] The phase comparison unit 222 obtains a phase
difference between the first and second clocks. The
phase comparison unit 222 may output a voltage or cur-
rent corresponding to the phase difference between the
first and second clocks. The phase comparison unit 222
may determine whether the first and second clocks are
synchronized.
[0065] The control voltage output unit 224 outputs a
control voltage to control an oscillation frequency of a
clock based on the phase difference obtained by the
phase comparison unit 222. The control voltage output
unit 224 outputs a control voltage to reduce the phase
difference between the first and second clocks.
[0066] The numerical control oscillator 226 varies the
second clock based on the control voltage output by the
control voltage output unit 224.
[0067] As illustrated in FIG. 4, a varied second clock
is fed back to the phase comparison unit 222. Whether
the second clock is synchronized is determined by ob-
taining the phase difference between the first and the
varied second clocks.

[0068] FIG. 5 is a block diagram schematically illus-
trating the structure of a synchronization apparatus 400
according to another exemplary embodiment. Referring
to FIG. 5, the synchronization apparatus 400 according
to the present exemplary embodiment includes a trans-
mission unit 410 and a control unit 420. The synchroni-
zation apparatus 400 may be included in the central con-
trolling unit 50 or may be an apparatus connected to the
central controlling unit 50.
[0069] The transmission unit 410 transmits a reference
clock to the RF coil 10. The RF coil 10 may synchronize
the clock of the RF coil 10 based on the reference clock.
The control unit 420 controls the transmission unit 420
to allow the reference clock to be transmitted before the
RF excitation signal is generated in the MRI system.
[0070] If the transmission unit 420 continues to trans-
mit the reference clock to the RF coil 10 during or after
the generation of the RF excitation signal in the MRI sys-
tem, the reference clock may have an influence on the
RF excitation signal or the RF echo signal so that the
quality of an image may be deteriorated.
[0071] FIG. 6 is a flowchart for explaining a synchro-
nization method according to an exemplary embodiment.
Referring to FIG. 6, the synchronization method accord-
ing to the present exemplary embodiment includes op-
erations that are time serially processed by the synchro-
nization apparatuses 100 and 200 of FIGS. 2 and 3. Ac-
cordingly, it can be seen that the above-described fea-
tures of the synchronization apparatuses 100 and 200 of
FIGS. 2 and 3 may be applied to the synchronization
method of FIG. 6, even if they are omitted in the following
description.
[0072] In S10, the receiving unit 210 receives the first
clock from the central controlling unit 50. The receiving
unit 210 may receive the first clock via the body coil 20
connected by wire to the central controlling unit 50. The
receiving unit 210 decouples the RF coil 10 from the first
clock before receiving the first clock, thereby preventing
the RF coil 10 from being damaged by the first clock.
[0073] In S20, the synchronization unit 220 synchro-
nizes the second clock of the RF coil 10 to the received
first clock. The synchronization unit 220 may match the
frequency of the second clock to that of the first clock.
For example, the synchronization unit 220 may make the
frequency of the second clock to be the same as that of
the first clock or may synchronize the frequency of the
second clock to be a predetermined multiple of that of
the first clock.
[0074] In S30, when the second clock is synchronized
with the first clock, the receiving unit 210 stops receiving
the first clock from the central controlling unit 50. This is
to prevent the RF excitation signal and the RF echo signal
from being influenced by the first clock during capturing
of an image by the MRI system. The request unit 230
may transmit a frame to request discontinuation of trans-
mission of the first clock to the central controlling unit 50.
[0075] If the second clock is not yet synchronized with
the first clock before the RF excitation signal is to be
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generated, the request unit 230 may request delaying
the generation of the RF excitation signal to the central
controlling unit 50. When the request to delay generation
of the RF excitation signal is received, the central con-
trolling unit 50 controls the body coil 20 or the RF coil 10
to delay the generation of the RF excitation signal. This
is because a quality image may be obtained by capturing
an image after the first clock and the second clock are
synchronized with each other.
[0076] FIG. 7 is a flowchart for explaining a synchro-
nization operation of a synchronization method accord-
ing to another exemplary embodiment.
[0077] In S40, the phase comparison unit 222 obtains
a phase difference between the first and second clocks.
The phase comparison unit 222 may output a voltage or
current corresponding to the phase difference between
the first and second clocks or may determine whether
the first and second clocks are synchronized with each
other.
[0078] In S50, the control voltage output unit 224 out-
puts a control voltage for controlling an oscillation fre-
quency of a clock based on the phase difference obtained
by the phase comparison unit 222. The control voltage
output unit 224 outputs a control voltage to reduce the
phase difference between the first and second clocks.
[0079] In S60, the numerical control oscillator 226 var-
ies the second clock according to the control voltage out-
put by the control voltage output unit 224. The varied
second clock is fed back to the phase comparison unit
222. The phase comparison unit 222 determines whether
the second clock is synchronized, by obtaining the phase
difference between the first and the varied second clocks.
[0080] As described above, in the synchronization ap-
paratus and method according to the present invention,
clocks between the central controlling apparatus and the
RF coil may be synchronized.
[0081] Also, in the synchronization apparatus and
method according to exemplary embodiments, clocks
between the central controlling apparatus and the RF coil
may be synchronized without influencing capturing of an
image performed by the MRI system.
[0082] The exemplary embodiments can also be em-
bodied as computer readable codes on a computer read-
able recording medium. The computer readable record-
ing medium is any data storage device that can store
data which can be thereafter read by a computer system.
Examples of the computer readable recording medium
include read-only memory (ROM), random-access mem-
ory (RAM), CD-ROMs, magnetic tapes, floppy disks, op-
tical data storage devices, etc. The computer readable
recording medium can also be distributed over network
coupled computer systems so that the computer reada-
ble code is stored and executed in a distributed fashion.
[0083] While exemplary embodiments have been par-
ticularly shown and described, it will be understood by
those of ordinary skill in the art that various changes in
form and details may be made therein without departing
from the spirit and scope of exemplary embodiments as

defined by the appended claims.

Claims

1. A method of synchronizing clocks between a central
controlling unit and a radio frequency (RF) coil which
are connected to each other in a magnetic resonance
imaging (MRI) system, the method comprising:

receiving a first clock from the central controlling
unit;
synchronizing a second clock of the RF coil with
the received first clock; and
discontinuing the receiving of the first clock from
the central controlling unit when the second
clock is synchronized with the first clock.

2. The method of claim 1, wherein the central control-
ling unit and the RF coil are wirelessly connected to
each other.

3. The method of claim 1, further comprising requesting
the central controlling unit to discontinue transmis-
sion of the first clock.

4. The method of claim 1, further comprising storing
the second clock that is synchronized with the first
clock.

5. The method of claim 3, wherein the requesting to
discontinue the transmission of the first clock is per-
formed before an RF excitation signal is generated
in the MRI system.

6. The method of claim 5, further comprising requesting
the central controlling unit to delay generation of the
RF excitation signal if the second clock is not syn-
chronized with the first clock.

7. The method of claim 1, wherein the receiving of the
first clock from the central controlling unit comprises
receiving the first clock via a body coil connected to
the central controlling unit.

8. The method of claim 7, wherein the body coil is con-
nected to the central controlliing unit by wire.

9. The method of claim 7, wherein the receiving of the
first clock from the central controlling unit comprises
decoupling the RF coil from the first clock before the
first clock is received.

10. The method of claim 1, further comprising providing
the RF coil with the second clock synchronized with
the first clock.

11. The method of claim 1, wherein the synchronizing
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of the second clock of the RF coil with the received
first clock comprises matching a frequency of the
second clock with a frequency of the first clock.

12. The method of claim 1, wherein the synchronizing
of the second clock of the RF coil with the received
first clock comprises:

obtaining a phase difference between the first
clock and second clock;
outputting a control voltage to control an oscil-
lation frequency of a clock based on an obtained
phase difference; and
varying the second clock according to the control
voltage,
wherein the second clock comprises a varied
second clock that is fed back.

13. An apparatus for synchronizing clocks between a
central controlling unit and a radio frequency (RF)
coil which are connected to each other in a magnetic
resonance imaging (MRI) system, the apparatus
comprising:

a receiving unit which receives a first clock from
the central controlling unit; and
a synchronization unit which synchronizes a
second clock of the RF coil with the received
first clock,
wherein the receiving unit discontinues the re-
ceiving of the first clock from the central control-
ling unit when the second clock is synchronized
with the first clock.

14. The apparatus of claim 13, wherein the central con-
trolling unit and the RF coil are wirelessly connected
to each other.

15. A computer-readable recording medium having re-
corded thereon a program for executing the method
of any one of claims 1 through 12.
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