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POWER SYSTEM OF X-RAY TUBE AND
METHOD OF CONTROLLING THE SAME

BACKGROUND
[0001] 1. Technical Field
[0002] The present disclosure relates generally to a power

system and a method of controlling the same, and more par-
ticularly to a power system of an X-ray tube and a method of
controlling the same.

[0003] 2. Description of Related Art

[0004] The power circuits of the X-ray tube is mainly com-
posed of a main power circuit and a filament power circuit.
The main power circuit is used to step up the external AC
power voltage to produce a high voltage by a high-voltage
transformer. The produced high voltage is applied between a
cathode and an anode of the tube so that electrons generated
from the cathode are struck on the anode to produce X-ray.
The filament power circuit is used to step down the external
AC power voltage to produce a low voltage by a filament
transformer. The produced low voltage is applied between
two terminals of the filament so that the filament can provide
sufficient electrons by thermionic radiation.

[0005] Because the X-ray tube beam is driven by the large
voltage, the discharge phenomenon caused by instantaneous
high voltage results in unstable electrical responses udder the
high voltage operation, security concerns, and lifetime reduc-
tion of using the system.

[0006] Accordingly, it is desirable to provide a power sys-
tem of an X-ray tube and a method of controlling the same to
stabilize electrical responses under the high voltage opera-
tion, ensure safe emission operation of the X-ray tube, and
increase lifetime of using the system.

SUMMARY

[0007] An object of the present disclosure is to provide a
power system of an X-ray tube to solve the above-mentioned
problems. Accordingly, the X-ray tube power system
includes an X-ray tube, an X-ray power, and a controller. The
X-ray power is configured to supply power to the X-ray tube.
The controller has a voltage judgment unit and a grid control
unit. The voltage judgment unit is configured to receive a high
voltage reference signal and an upper limit voltage level. The
grid control unit is connected to the voltage judgment unit.
The controller is configured to enable a high voltage enable
signal and gradually increase the high voltage reference sig-
nal when a high voltage operation of the X-ray tube is started
up by the X-ray power. The grid control unit is configured to
output a grid enable signal to execute an emission operation
of the X-ray tube when the voltage judgment unit is config-
ured to judge that the high voltage reference signal is
increased to the upper limit voltage level.

[0008] Wherein the voltage judgment unit is further con-
figured to receive a lower limit voltage level; the controller is
configured to gradually reduce the high voltage reference
signal when the emission operation of the X-ray tube is cor-
rectly completed; the controller is configured to disable the
high voltage enable signal to discontinue the high voltage
operation of the X-ray tube when the voltage judgment unit is
configured to judge that the high voltage reference signal is
reduced to the lower limit voltage level.
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[0009] Wherein when the high voltage operation of the
X-ray tube is started up by the X-ray power, a delay time is
provided before the high voltage reference signal is gradually
increased.

[0010] Wherein when the high voltage reference signal is
reduced to the lower limit voltage level, a protection time is
provided.

[0011] Another object of the present disclosure is to pro-
vide a method of controlling a power system of an X-ray tube
provided to supply power to an X-ray tube and control an
emission operation of the X-ray tube to solve the above-
mentioned problems. Accordingly, the method includes fol-
lowing steps: (a) judging whether a high voltage operation of
the X-ray tube is started up; (b) gradually increasing a high
voltage reference signal when the high voltage operation of
the X-ray tube is started up; (c) judging whether the high
voltage reference signal is increased to an upper limit voltage
level; and (d) executing the emission operation of the X-ray
tube when the high voltage reference signal is increased to the
upper limit voltage level.

[0012] Wherein after the step (d) further comprises: (e)
judging whether the emission operation of the X-ray tube is
correctly completed; (f) gradually decreasing the high volt-
age reference signal when the emission operation ofthe X-ray
tube is correctly completed; (g) judging whether the high
voltage reference signal is reduced to a lower limit voltage
level; and (h) executing the step (a) when the high voltage
reference signal is reduced to the lower limit voltage level.
[0013] Wherein inthe step (b), a high voltage enable signal
is enabled to gradually increase the high voltage reference
signal when the high voltage operation of the X-ray tube is
started up; wherein after the step (c), the high voltage refer-
ence signal is continually increased when the high voltage
reference signal is not yet reached to the upper limit voltage
level; wherein in the step (d), a grid enable signal is enabled
to execute the emission operation of the X-ray tube when the
high voltage reference signal is increased to reach to the upper
limit voltage level.

[0014] Wherein in the step (f), the grid enable signal is
disabled to gradually reduce the high voltage reference signal
when the emission operation of the X-ray tube is correctly
completed; wherein after the step (g), the high voltage refer-
ence signal is continually decreased when the high voltage
reference signal is not yet reduced to the lower limit voltage
level; wherein in the step (h), the high voltage enable signal is
disabled and then the step (a) is executed when the high
voltage reference signal is reduced to the lower limit voltage
level.

[0015] Wherein before the step (a), further comprising:
(a01) powering on the X-ray tube power system and initial-
izing the X-ray tube power system; and (a02) being the X-ray
tube power system in a standby status.

[0016] Wherein after the step (a), the step (a02) is executed
when the high voltage operation of the X-ray tube is not yet
started up.

[0017] Wherein after the step (e), an error warning message
is generated and then the step (a) is executed.

[0018] Wherein in the step (b), when the high voltage
operation of the X-ray tube is started up, a delay time is
provided before the high voltage reference signal is gradually
increased.

[0019] Wherein in the step (h), when the high voltage ref-
erence signal is reduced to the lower limit voltage level, a
protection time is provided before the step (a) is executed.
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[0020] Further another object of the present disclosure is to
provide a method of controlling a power system of an X-ray
tube provided to supply power to an X-ray tube and control an
emission operation of the X-ray tube to solve the above-
mentioned problems. Accordingly, the method includes fol-
lowing steps: (a) judging whether a high voltage operation of
the X-ray tube is started up; (b) gradually increasing a high
voltage reference signal when the high voltage operation of
the X-ray tube is started up; (c) judging whether the high
voltage reference signal is increased to an upper limit voltage
level; (d) executing the emission operation of the X-ray tube
when the high voltage reference signal is increased to the
upper limit voltage level; (e) judging whether the emission
operation of the X-ray tube is correctly completed; (f) gradu-
ally decreasing the high voltage reference signal when the
emission operation of the X-ray tube is correctly completed;
(g) judging whether the high voltage reference signal is
reduced to a lower limit voltage level; and (h) executing the
step (a) when the high voltage reference signal is reduced to
the lower limit voltage level.

[0021] Itisto be understood that both the foregoing general
description and the following detailed description are exem-
plary, and are intended to provide further explanation of the
present disclosure as claimed. Other advantages and features
of the present disclosure will be apparent from the following
description, drawings and claims.

BRIEF DESCRIPTION OF DRAWINGS

[0022] The features of the present disclosure believed to be
novel are set forth with particularity in the appended claims.
The present disclosure itself, however, may be best under-
stood by reference to the following detailed description of the
present disclosure, which describes an exemplary embodi-
ment of the present disclosure, taken in conjunction with the
accompanying drawings, in which:

[0023] FIG. 1 is a schematic view of an X-ray tube power
system according to the present disclosure;

[0024] FIG. 2 is a flowchart of a method of controlling the
X-ray tube power system according to a first embodiment of
the present disclosure;

[0025] FIG. 3 is aflowchart of the method of controlling the
X-ray tube power system according to a second embodiment
of the present disclosure;

[0026] FIG. 4 is a timing diagram of the X-ray tube power
system according to a first embodiment of the present disclo-
sure;

[0027] FIG. 5 is a timing diagram of the X-ray tube power
system according to a second embodiment of the present
disclosure;

[0028] FIG. 6 is a timing diagram of the X-ray tube power
system according to a third embodiment of the present dis-
closure;

[0029] FIG. 7 is a timing diagram of the X-ray tube power
system according to a fourth embodiment of the present dis-
closure; and

[0030] FIG. 8 is a schematic block diagram of the X-ray
tube power system according to the present disclosure.

DETAILED DESCRIPTION

[0031] Reference will now be made to the drawing figures
to describe the present invention in detail.

[0032] Reference is made to FIG. 1 which is a schematic
view of an X-ray tube power system according to the present
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disclosure. The X-ray tube power system mainly includes a
grid transformer, a filament transformer, and a high voltage
generation circuit. In particular, the X-ray tube is a transmis-
sion X-ray tube. The X-ray tube power system is electrically
connected to an X-ray tube 50 and supply power to the X-ray
tube 50. The X-ray tube 50 has a cathode Tc and an anode Ta.
The cathode Tc is usually a filament for producing electrons
and the anode Ta is a tungsten target for providing an area on
which that electrons strike. In addition, the space between the
cathode Tc and the anode Ta maintains a vacuum in the tube.
The grid transformer receives a first AC voltage and generates
apositive voltage by a rectifying circuit and a filtering circuit.
The filament transformer receives a second AC voltage and
generates a negative voltage by another rectifying circuit and
another filtering circuit. In addition, the filament transformer
has further a secondary-side winding to provide the required
voltage for preheating the cathode Tc of the X-ray tube 50.
The high-voltage generation circuit generates a negative high
voltage V_,,;- and a positive high voltage V, ;- to supply
power to the cathode Tc and the anode Ta of the X-ray tube 50,
respectively, so as to accelerate the electron beam in the tube.
The negative voltage outputted from the X-ray tube power
system to suppress electron flow energy generated from the
cathode Tc of the X-ray tube. Also, the positive voltage out-
putted from the X-ray tube power system to provide electron
flow energy to the anode Ta of the X-ray tube 50 to produce
X-ray.

[0033] Reference is made to FIG. 2 which is a flowchart of
a method of controlling the X-ray tube power system accord-
ing to a first embodiment of the present disclosure; also ref-
erence is made to FIG. 4 which is a timing diagram of the
X-ray tube power system according to a first embodiment of
the present disclosure. First, the X-ray tube power system is
powered on and a setup initialization of the X-ray tube power
system is executed (S101). After the setup initialization is
completed, the X-ray tube power system enters a standby
status (S102). Afterward, the X-ray tube power system judges
whether a high voltage operation of the X-ray tube is started
up (S103). If the high voltage operation of the X-ray tube is
not started up, the X-ray tube power system is still in the
standby status. When the high voltage operation of the X-ray
tube is started up, a high voltage enable signal S;,z» 1S
enabled (S104). That is, the high voltage enable signal S,
is converted from a low level to a high level at a time point Al
as shown in FIG. 4. After the high voltage enable signal
Szyen 18 enabled, a high voltage reference signal Sypxx is
gradually increased (S105). Corresponding to FIG. 4, the
high voltage reference signal Sy, is gradually increased
during a time interval A2. More specifically, the high voltage
reference signal S, is gradually increased from a lower
limit voltage level V, after the high voltage enable signal
S 7yzy 18 enabled.

[0034] For convenience, the high voltage reference signal
Syrr 18 gradually increased during the time interval A2 in
linear and time-invariant fashions. However, the embodiment
is only exemplified but is not intended to limit the scope of the
disclosure. In other words, the high voltage reference signal
S yre can be increased in non-circular slope fashions. After-
ward, it is to judge whether the high voltage reference signal
Spre 18 increased to reach an upper limit voltage level V,
(S106). Especially, because the high voltage reference signal
Syrr 18 typically set from zero volts to 3.3 volts, the lower
limit voltage level V; is equal to zero volts and the upper limit
voltage level V, is equal to 3.3 volts. Also, the high voltage
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reference signal S, from zero volts to 3.3 volts is corre-
sponding to the high voltage of driving the X-ray tube from
zero volts to 120 kilo-volts. However, the embodiment is only
exemplified but is not intended to limit the scope of the
disclosure.

[0035] Ifthe high voltage reference signal Sy, is not yet
reached the upper limit voltage level V, the step (S105) is
executed, that is, the high voltage reference signal S,z is
gradually increased. When the high voltage reference signal
Syyrr 18 increased to reach the upper limit voltage level V,,
a grid enable signal S5z, 1s enabled (S107). Corresponding
to FIG. 4, the grid enable signal Sz, is converted from a
low level to a high level at a time point A3. In other words, the
operation of building high voltage of the X-ray tube power
system is stable at this time. In general, the time of increasing
the high voltage reference signal S, from the lower limit
voltage level V; to the upper limit voltage level V; is about
three seconds. However, the embodiment is only exemplified
but is not intended to limit the scope of the disclosure. When
the grid enable signal S,z is enabled, the emission opera-
tion of the X-ray tube is executed (S108). Corresponding to
FIG. 4, the emission operation of the X-ray tube is executed
during a time interval A4. Afterward, it is to judge whether the
emission operation of the X-ray tube is correctly completed
(8109). If the emission operation of the X-ray tube is not yet
correctly completed, an error warning message is provided
and the emission operation of the X-ray tube is discontinued
(S114). In other words, the emission operation of the X-ray
tube is unavailable once the high voltage of driving the X-ray
tube is decayed under the critical voltage. Accordingly, an
error warning message is provided to notify the operator that
the emission operation of the X-ray tube is failed and the
emission operation of the X-ray tube is discontinued to avoid
damaging the operator or the examinees. When the emission
operation of the X-ray tube is correctly completed, the grid
enable signal S,z is disabled (S110). Corresponding to
FIG. 4, the grid enable signal S ;- 1s converted from a high
level to a low level at a time point AS5.

[0036] When the grid enable signal S, 1s disabled, the
high voltage reference signal S, is gradually decreased
(S8111). Corresponding to FIG. 4, the high voltage reference
signal S,,;»-1s gradually decreased during a time interval A6.
More specifically, the high voltage reference signal S,z is
gradually increased from 3.3 volts after the high voltage
enable signal S, 1s disabled. In this embodiment, the high
voltage reference signal S,z is gradually increased during
the time interval A6 in linear and time-invariant or RC dis-
charging fashions. However, the embodiments are only exem-
plified but are not intended to limit the scope of the disclosure.
In particular, the decay time of the RC discharging fashion is
usually set to two to three seconds.

[0037] Afterward, it is to judge whether the high voltage
enable signal S;,.--is reduced to the lower limit voltage level
V; (S112). If the high voltage reference signal S, is not
yet reduced to the lower limit voltage level V,, the step (S111)
is executed, that is, the high voltage reference signal S, ~1s
gradually decreased. When the high voltage reference signal
S pre 1s reduced to the lower limit voltage level V, the high
voltage enable signal S;,;,, is disabled (S113). That is, the
high voltage enable signal S, is converted from a high
level to a low level at a time point A7 as shown in FIG. 4.
Accordingly, a complete emission operation of the X-ray tube
is completed. Especially, in order to avoid continuously
executing two emission operations in a short time, a protec-
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tion time is provided between two emission operations to
ensure safe emission operation of the X-ray tube. More spe-
cifically, as shown in FIG. 2, after the step (S113) is finished,
the step (S103) is executed, that is, it is to judge whether the
high voltage operation of the X-ray tube is started up.
Between the two steps, the protection time is provided to
ensure safe emission operation of the X-ray tube. In particu-
lar, the protection time is set to at least ten seconds. However,
the embodiment is only exemplified but is not intended to
limit the scope of the disclosure.

[0038] Reference is made to FIG. 5 which is a timing dia-
gram of the X-ray tube power system according to a second
embodiment of the present disclosure. The major difference
between the second embodiment and the first embodiment is
that the high voltage reference signal S,z is increased to
reach the upper limit voltage level V; at a time point A2', and
the grid enable signal Sz, is enabled after a buffer time tb.
In particular, the buffer time tb is provided to ensure the X-ray
tube is driven by the high voltage to produce X-ray. Corre-
sponding to FIG. 5, the high voltage reference signal S;;, 15
increased to reach the upper limit voltage level V,, at the time
point A2'. In other words, the operation of building high
voltage of the X-ray tube power system is stable at this time.
In addition, the high voltage reference signal S, is main-
tained at the upper limit voltage level V,, during a time inter-
val A2" to ensure safe emission operation of the X-ray tube.
Furthermore, the grid enable signal S5,z is converted from
a low level to a high level at a time point A3 so that the
emission operation ofthe X-ray tube is executed during a time
interval A4.

[0039] Reference is made to FIG. 6 which is a timing dia-
gram of the X-ray tube power system according to a third
embodiment of the present disclosure. The major difference
between the third embodiment and the first embodiment is
that the high voltage enable signal S, is converted from a
low level to a high level at the time point Al, and the high
voltage reference signal S, is gradually increased after a
delay time td. That is, the high voltage reference signal S, ~
is maintained at the lower limit voltage level V; during a time
interval A1', and then the high voltage reference signal S~
is gradually increased until a time point A1". Reference is
made to FIG. 3 which is a flowchart of the method of control-
ling the X-ray tube power system according to a second
embodiment of the present disclosure. The major difference
between FIG. 3 and FIG. 2 is that the step (S105) is executed
after the high voltage enable signal S, 1s enabled and the
delay time td is provided (S104'"). That is, the high voltage
reference signal S, is gradually increased after the high
voltage enable signal S,z is enabled and the delay time td
is provided. Accordingly, the X-ray tube power system can
provide self-test function according to detection signals dur-
ing the delay time td, thus increasing the reliability and sta-
bility of system operation.

[0040] Reference is made to FIG. 7 which is a timing dia-
gram of the X-ray tube power system according to a fourth
embodiment of the present disclosure. The major difference
between the fourth embodiment and the first embodiment is
that the high voltage enable signal S, 1s converted from a
low level to a high level at the time point Al and the high
voltage reference signal Sy, is maintained at the lower
limit voltage level V; during the time interval A1', and then
the high voltage reference signal S, ~1s gradually increased
until the time point A1". In particular, the high voltage refer-
ence signal S, is increased to reach to the upper limit
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voltage level V ata time point A2'. At this time, the operation
of building high voltage of the X-ray tube power system is
stable. Also, the high voltage reference signal S,z 1s main-
tained at the upper limit voltage level V,, during a time inter-
val A2". Until a time point A3, the grid enable signal S ;-
is converted from a low level to a high level so that the
emission operation ofthe X-ray tube is executed during a time
interval Ad4. In other words, the fourth embodiment is sub-
stantially equal to the combination of the third embodiment
and the second embodiment to provide both the delay time td
and the buffer time tb.

[0041] Reference is made to FIG. 8 which is a schematic
block diagram of the X-ray tube power system according to
the present disclosure. The X-ray tube power system includes
an X-ray tube 50, an X -ray tube power 10, and a controller 20.
The X-ray tube power 10 is provided to supply power to the
X-ray tube 50. In particular, the X-ray tube power 10 is
consisted of the above-mentioned grid transformer, the fila-
ment transformer, and the high-voltage generation circuit. In
other words, the X-ray tube power 10 provides the required
power to execute the emission operation of the X-ray tube 50.

[0042] The controller 20 includes a voltage judgment unit
202 and a grid control unit 204. The voltage judgment unit
202 receives a high voltage reference signal S, and an
upper limit voltage level V. The grid control unit 204 is
connected to the voltage judgment unit 202. First, the X-ray
tube power system is powered on and a setup initialization of
the X-ray tube power system is executed. After the setup
initialization is completed, the X-ray tube power system
enters a standby status. When the X-ray tube power 10 starts
up the high voltage operation of the X-ray tube 50, the con-
troller 20 enables a high voltage enable signal S, and
gradually increases the high voltage reference signal S,z -
When the voltage judgment unit 202 judges the high voltage
reference signal S, reaches to the upper limit voltage level
V,,, the grid control unit 204 outputs a grid enable signal
S apznto execute the emission operation of the X-ray tube 50.
Especially, when the high voltage operation of the X-ray tube
50 is started up and before the high voltage reference signal is
gradually increased, a delay time can be provided so that the
X-ray tube power system can provide self-test function
according to detection signals during the delay time td, thus
increasing the reliability and stability of system operation.

[0043] In addition, the voltage judgment unit 202 further
receives a lower limit voltage level V,. When the emission
operation of the X-ray tube 50 is correctly completed, the
high voltage reference signal S, is gradually decreased.
When the voltage judgment unit 202 judges the high voltage
reference signal S, is reduced to the lower limit voltage
level V,, the controller 20 disables the high voltage enable
signal S,z 10 discontinue the high voltage operation of the
X-ray tube. Especially, when the high voltage reference sig-
nal is reduced to the lower limit voltage level V,; and before
the X-ray tube power system is executed again, a protection
time is provided to ensure safe emission operation of the
X-ray tube 50.

[0044] Because the high voltage reference signal S,y is
typically set from zero volts to 3.3 volts, the lower limit
voltage level V; is equal to zero volts and the upper limit
voltage level V,, is equal to 3.3 volts. Also, the high voltage
reference signal S, from zero volts to 3.3 volts is corre-
sponding to the high voltage of driving the X-ray tube from
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zero volts to 120 kilo-volts. However, the embodiment is only
exemplified but is not intended to limit the scope of the
disclosure.

[0045] Especially, if the emission operation of the X-ray
tube is not yet correctly completed, an error warning message
is provided to notify the operator that the emission operation
of the X-ray tube is failed and the emission operation of the
X-ray tube is discontinued to avoid damaging the operator or
the examinees.

[0046] In conclusion, the present disclosure has following
advantages:
[0047] 1. Comparing to the prior art emission operation of

the X-ray tube, the high voltage reference signal S,z is
gradually and smoothly increased from the lower limit volt-
age level V; to the upper limit voltage level V to avoid the
discharge phenomenon caused by instantaneous high voltage,
thus stabilizing electrical responses under the high voltage
operation, ensuring safe emission operation, and increasing
lifetime of using the system;
[0048] 2. The delay time td is provided to provide self-test
function according to detection signals during the delay time
td, thus increasing the reliability and stability of system
operation;
[0049] 3. The buffer time tb is provided to ensure the X-ray
tube is driven by the high voltage to produce X-ray;
[0050] 4. The protection time is provided to ensure safe
emission operation of the X-ray tube; and
[0051] 5. If the emission operation of the X-ray tube is not
yet correctly completed, an error warning message is pro-
vided to notify the operator that the emission operation of the
X-ray tube is failed and the emission operation of the X-ray
tube is discontinued to avoid damaging the operator or the
examinees.
[0052] Although the present disclosure has been described
with reference to the preferred embodiment thereof, it will be
understood that the present disclosure is not limited to the
details thereof. Various substitutions and modifications have
been suggested in the foregoing description, and others will
occur to those of ordinary skill in the art. Therefore, all such
substitutions and modifications are intended to be embraced
within the scope of the present disclosure as defined in the
appended claims.

What is claimed is:

1. An X-ray tube power system comprising:

an X-ray tube;

an X-ray power configured to supply power to the X-ray

tube; and

a controller comprising:

a voltage judgment unit configured to receive a high
voltage reference signal and an upper limit voltage
level; and

a grid control unit connected to the voltage judgment
unit;

wherein the controller is configured to enable a high volt-
age enable signal and gradually increase the high volt-
agereference signal when a high voltage operation of the

X-ray tube is started up by the X-ray power; the grid

control unit is configured to output a grid enable signal to

execute an emission operation of the X-ray tube when

the voltage judgment unit is configured to judge that the

high voltage reference signal is increased to the upper
limit voltage level.

2. The X-ray tube power system in claim 1, wherein the

voltage judgment unit is further configured to receive a lower
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limit voltage level; the controller is configured to gradually
reduce the high voltage reference signal when the emission
operation of the X-ray tube is correctly completed; the con-
troller is configured to disable the high voltage enable signal
to discontinue the high voltage operation of the X-ray tube
when the voltage judgment unit is configured to judge that the
high voltage reference signal is reduced to the lower limit
voltage level.

3. The X-ray tube power system in claim 1, wherein when
the high voltage operation of the X-ray tube is started up by
the X-ray power, a delay time is provided before the high
voltage reference signal is gradually increased.

4. The X-ray tube power system in claim 2, wherein when
the high voltage reference signal is reduced to the lower limit
voltage level, a protection time is provided.

5. A method of controlling a power system of an X-ray tube
provided to supply power to an X-ray tube and control an
emission operation of the X-ray tube, the method comprising
following steps:

(a) judging whether a high voltage operation of the X-ray

tube is started up;

(b) gradually increasing a high voltage reference signal
when the high voltage operation of the X-ray tube is
started up;

(c) judging whether the high voltage reference signal is
increased to an upper limit voltage level; and

(d) executing the emission operation of the X-ray tube
when the high voltage reference signal is increased to the
upper limit voltage level.

6. The method of controlling the power system of the X-ray

tube in claim 5, wherein after the step (d) further comprises:

(e) judging whether the emission operation of the X-ray
tube is correctly completed;

(f) gradually decreasing the high voltage reference signal
when the emission operation of the X-ray tube is cor-
rectly completed;

(g) judging whether the high voltage reference signal is
reduced to a lower limit voltage level; and

(h) executing the step (a) when the high voltage reference
signal is reduced to the lower limit voltage level.

7. The method of controlling the power system of the X-ray
tube in claim 5, wherein in the step (b), a high voltage enable
signal is enabled to gradually increase the high voltage ref-
erence signal when the high voltage operation of the X-ray
tube is started up; wherein after the step (c), the high voltage
reference signal is continually increased when the high volt-
age reference signal is not yet reached to the upper limit
voltage level; wherein in the step (d), a grid enable signal is
enabled to execute the emission operation of the X-ray tube
when the high voltage reference signal is increased to reach to
the upper limit voltage level.

8. The method of controlling the power system of the X-ray
tube in claim 6, wherein in the step (f), the grid enable signal
is disabled to gradually reduce the high voltage reference
signal when the emission operation of the X-ray tube is cor-
rectly completed; wherein after the step (g), the high voltage
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reference signal is continually decreased when the high volt-
age reference signal is not yet reduced to the lower limit
voltage level; wherein in the step (h), the high voltage enable
signal is disabled and then the step (a) is executed when the
high voltage reference signal is reduced to the lower limit
voltage level.

9. The method of controlling the power system of the X-ray
tube in claim 5, wherein before the step (a), further compris-
ing:

(a01) powering on the X-ray tube power system and ini-

tializing the X-ray tube power system; and

(a02) being the X-ray tube power system in a standby
status.

10. The method of controlling the power system of the
X-ray tube in claim 9, wherein after the step (a), the step (a02)
is executed when the high voltage operation of the X-ray tube
is not yet started up.

11. The method of controlling the power system of the
X-ray tube in claim 6, wherein after the step (e), an error
warning message is generated and then the step (a) is
executed.

12. The method of controlling the power system of the
X-ray tube in claim 5, wherein in the step (b), when the high
voltage operation of the X-ray tube is started up, a delay time
is provided before the high voltage reference signal is gradu-
ally increased.

13. The method of controlling the power system of the
X-ray tube in claim 8, wherein in the step (h), when the high
voltage reference signal is reduced to the lower limit voltage
level, a protection time is provided before the step (a) is
executed.

14. A method of controlling a power system of an X-ray
tube provided to supply power to an X-ray tube and control an
emission operation of the X-ray tube, the method comprising
following steps:

(a) judging whether a high voltage operation of the X-ray

tube is started up;

(b) gradually increasing a high voltage reference signal
when the high voltage operation of the X-ray tube is
started up;

(c) judging whether the high voltage reference signal is
increased to an upper limit voltage level;

(d) executing the emission operation of the X-ray tube
when the high voltage reference signal is increased to the
upper limit voltage level;

(e) judging whether the emission operation of the X-ray
tube is correctly completed;

() gradually decreasing the high voltage reference signal
when the emission operation of the X-ray tube is cor-
rectly completed;

(g) judging whether the high voltage reference signal is
reduced to a lower limit voltage level; and

(h) executing the step (a) when the high voltage reference
signal is reduced to the lower limit voltage level.
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