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FIG. 2

Control unit detects status of iDDUtted~\/’*8301
power supply through detecting unit

Control unit detects peak value of inputted power
supply to further determine whether detected peak
value corresponds to setting parameter on basis of — 5303

which the switching unit is controlled

When any setting parameter corresponding to detected
peak value is present, control unit controls
switching unit accordingly so as to further adjust
connection relationship among illuminating sets

FIG. 3
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ILLUMINATING APPARATUS CAPABLE OF
DETECTING POWER SUPPLY AND METHOD
USING THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an illuminating
apparatus and a method using the same, and more particu-
larly, to an illuminating apparatus equipped with light emit-
ting diodes (LED) and capable of detecting an inputted power
supply and a method using the same.

[0003] 2. Description of Related Art

[0004] As technology progresses, light emitting diodes
(LED) have been gaining their momentum as an alternative
means for lighting as they are generally associated with lower
power consumption, higher brightness, and extended shelf
time. Please refer to FIG. 1 as a schematic diagram of an
illuminating apparatus. The illuminating apparatus includes a
rectifying circuit 90, an illuminating set 92 having multiple
LED connected in series, and a current source 94. The recti-
fying circuit 90 could be a full-wave rectifying circuit receiv-
ing an alternating current before generating pulsed direct
current as an inputted power supply for the illuminating set
82. The current source 94 is for providing a stable current with
the LEDs in the illuminating set 92. And when more serially
connected LEDs are conducted, the current source 94 is
required to provide the current of a larger value as the result of
anincrease in a conducting voltage for the illuminating set 92.

[0005] When the conducting voltage for the illuminating
set 92 increases, the pulsed DC-based inputted power supply
needs to be larger than the conducting voltage for the illumi-
nating set 92 to be conducted. In other words, the increased
conducting voltage for the illuminating set 92 corresponds to
a shorter conducting time for the same, resulting in more
occurrences of flicks.

SUMMARY OF THE INVENTION

[0006] The primary objective of the present invention is to
provide an illuminating apparatus to minimize the occurrence
of the flicks.

[0007] The disclosed illuminating apparatus includes an
illuminating unit, a detecting unit, and a control unit. The
illuminating unit includes multiple illuminating sets and a
switching unit for adjusting a connection relationship among
the illuminating sets. The detecting unit is for detecting the
inputted power supply with the control unit coupled between
the detecting unit and the switching unit for controlling a
conducting voltage of the illuminating unit to vary according
to a variation in the inputted power supply based on the
detected inputted power supply that corresponds to a prede-
termined setting parameter.

[0008] One embodiment of the present invention further
includes the illuminating unit having a first light emitting
diode (LED) module, a second LED module, and a second
switching circuit. The first LED module includes a first illu-
minating set, a second illuminating set, and a first switching
circuit for controlling a connection relationship between the
first illuminating set and the second illuminating set. Mean-
while, the second LED module includes a third illuminating
set and a fourth illuminating set and a third switching circuit
for controlling a connection relationship between the third
illuminating set and the fourth illuminating set.
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[0009] The control unit, which is coupled to the first switch-
ing circuit, the second switching circuit, and the third switch-
ing circuit, is for controlling operations of the first switching
circuit, the second switching circuit, and the third switching
circuit, based on the detecting unit detecting the inputted
power supply with the detected inputted power supply corre-
sponding to the predetermined setting parameter. As such, the
conducting voltages of the first illuminating set, the second
illuminating set, and the third illuminating set may vary
according to the variation in the inputted power supply.
[0010] An illuminating method using the illuminating
apparatus according to the present invention includes prepar-
ing the setting parameter corresponding to the inputted power
supply, and controlling the connection relationship among
the illuminating sets in the illuminating unit based on the
detected inputted power supply by controlling the switching
unit, for ensuring the conducting voltages of the illuminating
sets to vary according to the variation in the inputted power
supply.

[0011] To sum up, the illuminating apparatus may adjust
the conducting voltage of the illuminating unit (or the illumi-
nating set) thereof for extending the conducting time of the
illuminating unit in a period of the inputted power supply,
effectively reducing the occurrence of the flicks.

[0012] In order to further the understanding regarding the
present invention, the following embodiments are provided
along with illustrations to facilitate the disclosure of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 shows a schematic diagram of an illuminat-
ing apparatus;
[0014] FIG. 2 shows a simplified block diagram of an illu-

minating apparatus according to another embodiment of the
present invention;

[0015] FIG. 3 illustrates a flow chart of an illuminating
method using the illuminating apparatus according to one
embodiment of the present invention;

[0016] FIG. 4 is a simplified block diagram illustrating an
illuminating apparatus having an inputted power supply
incorporated according to one embodiment of the present
invention;

[0017] FIG. 5A illustrates a flow chart of an illuminating
method using an illuminating apparatus according to one
embodiment of the present invention;

[0018] FIG. 5B illustrates a flow chart of an illuminating
method using an illuminating apparatus according to one
embodiment of the present invention; and

[0019] FIG. 5C illustrates a flow chart of an illuminating
method using an illuminating apparatus according to one
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0020] The aforementioned illustrations and following
detailed descriptions are exemplary for the purpose of further
explaining the scope of the present invention. Other objec-
tives and advantages related to the present invention will be
illustrated in the subsequent descriptions and appended draw-
ings.

[0021] The present invention relates to an illuminating
apparatus and a method using the same. The disclosed illu-
minating apparatus includes an illuminating array having
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multiple light emitting diodes (LED). The illuminating appa-
ratus according to the present invention may detect a power
supply received by the illuminating array and prepare a set-
ting parameter for adjusting connection relationship among
the LEDs. Consequently, a conducting voltage for the illumi-
nating array may become adjustable, allowing for the illumi-
nating apparatus with the illuminating array to utilize more
than one power supply.

[0022] The conducting voltage of the illuminating array
may become larger when the LEDs are connected in series
and may be lowered when the LEDs are connected in parallel.
Also, part of the LEDs may be connected in series while the
rest of the LEDs are connected in parallel for adjusting the
conducting voltage of the illuminating array, enhancing illu-
minating efficiency of the illuminating apparatus and mini-
mizing occurrences of flicks.

[0023] Referring to FIG. 2 in which a simplified block
diagram of an illuminating apparatus 1 according to an
embodiment of the present invention is illustrated. The illu-
minating apparatus 1 includes a detecting unit 11, an illumi-
nation unit 13, and a control unit 15 coupled between the
detecting unit 11 and the illumination unit 13.

[0024] The detecting unit 11 may be configured to detect an
inputted power supply (V,,) for the illumination unit 13. For
example, the detecting unit 11 may detect specification of the
inputted power supply (V,,) including a peak value of an
inputted voltage and phase variation. In order to detect the
specification of the inputted power supply, the detecting unit
11 may include a phase detecting circuit and/or a voltage
detecting circuit (DC). The inputted power supply in the
following description may be of a pulsed direct current in the
form of full waves or half waves that is an end product of a
rectified alternating current. It is worth noting that an inputted
power supply of full-wave pulsed DC is applied in embodi-
ments illustrated in subsequent paragraphs.

[0025] The illumination unit 13 may include a plurality of
illumination sets 131 and a switching unit 133. In one imple-
mentation, the illumination set 131 includes multiple LEDs
connected in series. And the illumination set 131 may be
conducted when receiving the inputted power supply, while
the switching unit 133 may be configured to adjust connec-
tion relationships among the illumination sets 131. In one
implementation, the switching unit 133 may include multiple
switching components.

[0026] When it comes to adjusting the connection relation-
ship among the illumination sets 131 by the switching unit
133, the switching unit 133 may cause one illumination set
131 to be in a serial connection with one or more other
illumination sets 131. Similarly, the switching unit 133 may
be configured to cause one illumination set 131 to be con-
nected with one or more other illumination sets 131 in paral-
lel. It is worth noting that more than one illumination set 131
may be grouped together with groups of the illumination sets
131 in operation. And one group of the illumination sets 131
may be in a serial/parallel connection with other groups of the
illumination sets 131.

[0027] The control unit 15 controls the switching unit 133
on basis of the detecting unit 11 detecting the inputted power
supply. By controlling the switching unit 133, the control unit
15 may cause the connection relationship among the illumi-
nation sets 131 to be adjusted depending on the varying
inputted power supply, for ensuring the illumination unit 13
to be operating properly. Specifically speaking, when the
control unit 15 detects the peak value of the inputted power
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supply through the detecting unit 11 the control unit 15 may
determine the setting parameter according to the detected
peak value of the inputted power supply. When the peak value
of the inputted power supply varies, the control unit 15 may
further re-configure the setting parameter accordingly in
order to control the switching unit 133, which in turn may
adjust the conducting voltage of the illumination unit 13 in
response to variation in the inputted power supply.

[0028] For example, assume a voltage level of the inputted
power supply is larger than the conducting voltage of one
illumination set 131 or the conducting voltage of multiple
illumination sets 131 in the serial connection the control unit
15 may control the switching unit 13 to alter the connection
relationship among the illumination sets 131 to ensure con-
duction of the illumination sets 131. In one implementation,
the control unit 15 may have one or more predetermined
threshold voltages incorporated serving as the basis on which
the switching unit 133 may be controlled. In another imple-
mentation, the switching unit 133 may be controlled based on
one more predetermined time periods.

[0029] The illuminating apparatus 1 may further include a
current source 17 coupled to the illuminating unit 13. And the
current source 17 may provide a stable current when the
illuminating sets 131 are conducted. In another implementa-
tion, the current source 17 may be a controllable current
source that is controlled by the control unit 15. The control-
lable current source 17 may thus serve as a source capable of
providing different currents with the illuminating sets 131
with the provided currents depending on different connection
relationships among the illuminating sets 131. For example,
when the conducing voltage for the illuminating unit 13 is
lowered as the result of an increased number of the illuminat-
ing sets 131 connected in parallel a larger conducting current
may become necessary requiring the current source 17 to
provide the same. On the other hand, the larger conducting
voltage may correspond to an increased number of the illu-
minating sets 131 connected in series, requiring the current
source 17 to provide a smaller conducting current with the
illuminating unit 13.

[0030] Inconjunction with FIG. 2, FIG. 3 illustrates a flow
chart of an illuminating method using the illuminating appa-
ratus according to one embodiment of the present invention.
[0031] The illuminating method shown in FIG. 3 may
include following steps. In step 301, the control unit 15
detects a status (or the specification) of the inputted power
supply through the detecting unit 11. In step 303, the control
unit 15 may detect the peak value of the inputted power
supply in order to further determine whether the detected
peak value may correspond to the setting parameter on basis
of'which the switching unit 133 may be controlled. When any
setting parameter corresponding to the detected peak value is
present, the control unit 15 may control the switching unit 133
accordingly so as to further adjust the connection relation-
ships among the illuminating sets 131 (step 305). It is worth
noting that the setting parameter may be representative of the
inputted power supply sufficient to conduct the switching unit
133.

[0032] FIG. 4 is a simplified block diagram illustrating an
illuminating apparatus 2 having an inputted power supply
incorporated according to one embodiment of the present
invention. The illuminating apparatus 2 may include a recti-
fying unit 10, the detecting unit 11, a voltage stabilizing unit
12, an illuminating unit 14, the control unit 15, and the current
source 17. The rectifying unit 10 may be coupled to the
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detecting unit 11, the voltage stabilizing unit 12, and the
illuminating unit 14. The control unit 15, meanwhile, may be
coupled to the detecting unit 11, the voltage stabilizing unit
12, and the illuminating unit 14.

[0033] In one implementation, the rectifying unit 10 is a
full-wave rectifier rectifying waveforms of an alternating cur-
rent (AC) into the inputted power supply received by the
illuminating unit 14. In another implementation, the rectify-
ing unit 10 is a half-wave rectifier.

[0034] The voltage stabilizing unit 12 may stabilize the
inputted power supply in order to output a DC voltage source
at a fixed voltage level for use of the control unit 15.

[0035] The illuminating unit 14 includes a plurality of LED
modules including a first LED module 141 and a second LED
module 143. It is worth noting that the connection relation-
ship between the first LED module 141 and the second LED
module 143 (e.g., the first LED module 141 and the second
OLED module 143 are connected in series) may be facilitated
by a second switching circuit 142. The LED modules each
may include multiple illuminating sets and a switching unit.
For example, the first LED module 141 may include a first
illuminating set 1411 and a second illuminating set 1413
when both the first illuminating set 1411 and the second
illuminating set 1413 may be equal in their respective num-
bers of the LEDs connected in series. And each illuminating
set may receive the inputted power supply and in a conducting
state when the received inputted power supply exceeds the
conducting voltage of the illuminating set.

[0036] The switching unit for the first LED module 141
may be a first switching circuit 1412 including a first switch-
ing component S11, a second switching component S12, and
afirst unilaterally conducted component D1. The first switch-
ing component S11 is coupled to a first end of the first illu-
minating set 1411, the second switching component S12 is
coupled to a first end of the second illuminating set 1413, and
the first unilaterally conducted component D1 is coupled
between the first illuminating set 1411 and the second illumi-
nating set 1413. In one implementation, the first switching
component S11 and the second switching component S12
may be mechanical switches or electronic switches. When the
first switching component S11 and the second switching
component S12 are the electronic switches, they may be
implemented by Darlinton circuitry. The first unilaterally
conducted component D1 may be a diode.

[0037] When the first switching component S11 and the
second switching component S12 are not conducted (or not
turned on), the first illuminating set 1411, the first unilaterally
conducted component D1 and the second illuminating set
1412 are sequentially connected in series and could be con-
ducted (turned on). Additionally, when the first switching
component S11 and the second switching component S12 are
conducted/turned on the first illuminating set 1411 and the
second illuminating set 1412 are connected in parallel with
the first unilaterally conducted component D1 not conducted.
[0038] The second LED module 143 may include a third
illuminating set 1431, a fourth illuminating set 1433, and a
third switching circuit 1432 including a third switching com-
ponent S31, a fourth switching component S32, and a third
unilaterally conducted component D3. Since the second LED
module 143 may be implemented in the same way as the first
LED module 141, operations of the second LED module 143
may be the same as operations of the first LED module 141.
[0039] The second switching circuit 142 may include a fifth
switching component S21, a sixth switching component S22,
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and a second unilaterally conducted component D2. The fifth
switching component S21 may be coupled between a second
end of the first LED module 141 and a second end of the
second LED module 143. The sixth switching component
S22 may be coupled between the first end of the first LED
module 141 and the first end of the second LED module 143.
Additionally, the second unilaterally conducted component
D2 may be coupled between the second end of the first LED
module 141 and the first end of the second LED module 143.
[0040] When the fifth switching component S21 and the
sixth switching component S22 are not conducted, the first
LED module 141, the second unilaterally conducted compo-
nent D2, and the second LED module 143 may be sequen-
tially connected in series and could be conducted. And when
both the fifth component S21 and the sixth switching compo-
nent S22 are conducted the first LED module 141 and the
second LED module 143 may be connected in parallel with
the second unilaterally conducted component D2 not con-
ducted.

[0041] More specifically, the first LED module 141 and the
second LED module 143 may be controllable by the first
switching circuit 1412 and the third switching circuit 1432,
respectively. Consequently, the connection relationship
between the first illuminating set 1411 and the second illumi-
nating set 1413, and the connection relationship between the
third illuminating set 1431 and the fourth illuminating set
1433 may be adjusted. And the first LED module 141 and the
second LED module 143 may be connected in series or in
parallel when the second switching circuit 142 operates. As
such, the conducting voltage of the illuminating unit 14 may
be adjusted between a maximum conducting voltage and a
minimum conducting voltage. It is worth noting that the
maximum conducting voltage may correspond to all illumi-
nating sets connected in parallel, while the minimum con-
ducting voltage may correspond to all illuminating sets con-
nected in series.

[0042] The control unit 15 based on detecting of the detect-
ing unit 11 may control operations of the first switching
circuit 1412, the second switching circuit 142, and the third
switching circuit 1432. By conducting the switching compo-
nents in the first switching circuit 1412, the second switching
circuit 142, and the third switching circuit 1432, the control
unit 15 may therefore set at least one predetermined conduct-
ing voltage between the maximum conducting voltage and
the minimum conducting voltage. And the predetermined
conducting voltage may correspond to a combination of the
switching components in the first switching circuit 1412, the
second switching circuit 142, and the third switching circuit
1432 being conducted.

[0043] When the control unit 15 is in operation, the control
unit 15 may detect the status of the inputted power supply
through the detecting unit 11 and determine whether the
current inputted power supply may correspond to the prede-
termined setting parameter. If so, the control unit 15 may
further determine according to the setting parameter whether
the current inputted power supply may correspond to the
predetermined conducting voltage. And when the current
inputted power supply corresponds to the predetermined con-
ducting voltage the control unit 15 may further control con-
ductions of the switching components in the first switching
circuit 1412, the second switching circuit 142, and the third
switching circuit 1432 to adjust the conducting voltage of the
illuminating unit 14. Thus, the illuminating unit 14 may oper-
ate with the current inputted power supply.
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[0044] By adjusting the conducting voltage of the illumi-
nating unit 14 the control unit 15 may further adjust the
current of the current source 17 supplying the current with the
illuminating unit 14.

[0045] In conjunction with FIG. 4, FIGS. 5A, 5B, and 5C
illustrate flow charts of an illuminating method using an
illuminating apparatus according to one embodiment of the
present invention. For the illustration purpose, a loading volt-
age may refer to the conducting voltage of the first illuminat-
ing set 1411, the second illuminating set 1413, the third
illuminating set 1431, or the fourth illuminating set 1433.
And two loading voltages may refer to a sum of two of the
conducting voltages of the first illuminating set 1411, the
second illuminating set 1413, the third illuminating set 1431,
and the fourth illuminating set 1433. Also for the illustration
purpose the conducting voltages of the first illuminating set
1411, the second illuminating set 1413, the third illuminating
set 1431, and the fourth illuminating set 1433 may be the
same.

[0046] FIGS. 5A to 5C include steps in the follows. In step
S501, the control unit 15 may control the detecting unit 11 to
detect the inputted power supply. In step S502, according to
the detected inputted power supply the control unit 15 may
detect whether a first predetermined setting parameter may be
utilized. Ifso, control of the illuminating unit 14 may be based
on the first predetermined setting parameter (step S503). Oth-
erwise, the control of the illuminating unit 14 may be based
on another setting parameter (e.g., a second predetermined
setting parameter) (step S504).

[0047] The first predetermined setting parameter may be
associated with an AC power source ranging between 220
volts to 240 volts. And the second predetermined setting
parameter may be associated with another AC power source
ranging between 100 volts to 120 volts. It is worth noting that
both the first predetermined setting parameter and the second
predetermined setting parameter may be associated with dif-
ferent AC power sources of different ranges other than those
of 220-240 volts and 100-120 volts.

[0048] In step 505, the control circuit 15 may control a
phase detecting circuit in the detecting unit 11 to detect the
phase of the inputted power supply for determining whether
the phase of the inputted power supply has been reaching a
predetermined triggering phase. If so, the entire flow may
proceed to step S506. Otherwise, the entire flow may proceed
to step S507. In one implementation, the predetermined trig-
gering phase is zero phase of the inputted power supply.

[0049] Instep S506, the controlunit 15 may reset the phase/
timing/counting of the inputted power supply on which basis
the illuminating unit 14 may be controlled thereafter. In step
S507, the control unit 15 may control the phase detecting
circuit in the detecting circuit 11 to detect whether the phase
of'the inputted power supply is less than 90 degrees. If so, the
flow proceeds to step S508. Otherwise, step S532 may be
executed.

[0050] In step S508, the control unit 15 may determine
whether the first predetermined setting parameter may be
utilized. If so, step S509 may be executed. Otherwise, step
S520 may be executed.

[0051] In step S509, the control unit 15 may control the
voltage detecting circuit in the detecting unit 11 to determine
whether the inputted power supply is larger than four times of
the loading voltage. If so, step S510 may be executed. Oth-
erwise, step S511 may be executed.

Mar. 28, 2013

[0052] In step S510, the control unit 15 may control the
operations of the switching circuits so as to allow for the
illuminating unit 14 to operate with four times of the loading
voltage. For example, the control unit 15 may cause the first
illuminating set 1411, the second illuminating set 1413, the
third illuminating set 1431, and the fourth illuminating set
1433 to be connected in series and conducted by controlling
the first switching component S11, the second switching
component S12, the third switching component S31, the
fourth switching component S32, the fifth switching compo-
nent S21, and the sixth switching component S22 not to be
conducted.

[0053] In step S511, the control unit 15 may determine
whether the inputted power supply is larger than three times
of'the loading voltage through the voltage detecting circuit in
the detecting unit 11. If so, step S512 may be executed.
Otherwise, step S513 may be executed.

[0054] In step S512, the control unit 15 may control the
operations of the switching circuits so as to allow for the
illuminating unit 14 to operate with three times of the loading
voltage. For example, the control unit 15 may cause the first
illuminating set 1411 and the second illuminating set 1413 to
be connected in series and conducted, the third illuminating
set 1431 and the fourth illuminating set 1433 to be connected
in parallel and conducted, and the first LED module 141 and
the second LED module 143 to be connected in series, by
controlling the first switching component S11, the second
switching component S12, the fifth switching component
S21, and the sixth switching component S22 not to be con-
ducted, and the third switching component S31 and the fourth
switching component S32 to be conducted.

[0055] In step S513, the control unit 15 may determine
whether the inputted power supply is larger than two times of
the loading voltage through the voltage detecting circuit in the
detecting unit 11. If so, step S514 may be executed. Other-
wise, step S505 may be returned.

[0056] In step S514, the control unit 15 may control the
operations of the switching circuits so as to allow for the
illuminating unit 14 to operate with two times of the loading
voltage. For example, the control unit 15 may cause the first
illuminating set 1411 and the second illuminating set 1413 to
be connected in parallel and conducted, the third illuminating
set 1431 and the fourth illuminating set 1433 to be connected
in parallel and conducted as well, and the first LED module
141 and the second LED module 143 to be connected in
series, by controlling the first switching component S11, the
second switching component S12, the third switching com-
ponent S31, and the fourth switching component S32 to be
conducted, and the fifth switching component S21 and the
sixth switching component S22 not to be conducted.

[0057] In step S520, the control unit 15 may determine
whether the inputted power supply is larger than two times of
the loading voltage through the voltage detecting circuit in the
detecting unit 11. If so, step S521 may be executed. Other-
wise, step S505 may be returned.

[0058] In step S521, the control unit 15 may control the
operations of the switching circuits so as to allow for the
illuminating unit 14 to operate with two times of the loading
voltage. For example, the control unit 15 may cause the first
illuminating set 1411 and the second illuminating set 1413 to
be connected in parallel and conducted, the third illuminating
set 1431 and the fourth illuminating set 1433 to be connected
in parallel and conducted as well, and the first LED module
141 and the second LED module 143 to be connected in
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series, by controlling the first switching component S11, the
second switching component S12, the third switching com-
ponent S31, and the fourth switching component S32 to be
conducted, and the fifth switching component S21 and the
sixth switching component S22 not to be conducted.

[0059] In step S532, the control unit may determine
whether the first predetermined setting parameter may be
utilized. If so, step S533 may be executed. Otherwise, step
S540 may be executed.

[0060] In step S533, the control unit 15 may determine
whether the inputted power supply is less than two times of
the loading voltage through the voltage detecting circuit in the
detecting unit 11. If so, step S534 may be executed. Other-
wise, step S535 may be executed.

[0061] In step S534, the control unit 15 may control the
operations of the switching circuits so as to allow for the
illuminating unit 14 to operate with the loading voltage. For
example, the control unit 15 may cause the first illuminating
set 1411 and the second illuminating set 1413, the third illu-
minating set 1431, and the fourth illuminating set 1433 to be
connected in parallel and conducted, by controlling the first
switching component S11, the second switching component
S12, the third switching component S31, and the fourth
switching component S32, the fifth switching component
S21, and the sixth switching component S22 to be conducted.
[0062] In step S535, the control unit 15 may control the
voltage detecting circuit in the detecting unit 11 to determine
whether the inputted power supply is less than three times of
the loading voltage. If so, step S536 may be executed. Oth-
erwise, step S537 may be executed.

[0063] In step S536, the control unit 15 may control the
operations of the switching circuits so as to allow for the
illuminating unit 14 to operate with two times of the loading
voltage. For example, the control unit 15 may cause the first
illuminating set 1411 and the second illuminating set 1413 to
be connected in parallel and conducted, the third illuminating
set 1431 and the fourth illuminating set 1433 to be connected
in parallel and conducted, and the first LED module 141 and
the second LED module 143 connected in series, by control-
ling the first switching component S11, the second switching
component S12, the third switching component S31, and the
fourth switching component S32 to be conducted, and the
fifth switching component S21 and the sixth switching com-
ponent S22 not to be conducted.

[0064] In step S537, the control unit 15 may control the
voltage detecting circuit in the detecting unit 11 to determine
whether the inputted power supply is less than four times of
the loading voltage. If so, step S538 may be executed. Oth-
erwise, step S505 may be returned.

[0065] In step S538, the control unit 15 may control the
operations of the switching circuits so as to allow for the
illuminating unit 14 to operate with three times of the loading
voltage. For example, the control unit 15 may cause the first
illuminating set 1411, the second illuminating set 1413, the
third illuminating set 1431, and the fourth illuminating set
1433 to be connected in series and conducted by controlling
the first switching component S11, the second switching
component S12, the third switching component S31, the
fourth switching component S32, the fifth switching compo-
nent S21, and the sixth switching component S22 not to be
conducted.

[0066] In step S540, the control unit 15 may control the
voltage detecting circuit in the detecting unit 11 to determine
whether the inputted power supply is less than two times of
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the loading voltage. If so, step S541 may be executed. Oth-
erwise, step S505 may be returned.
[0067] In step S541, the control unit 15 may control the
operations of the switching circuits so as to allow for the
illuminating unit 14 to operate with the loading voltage. For
example, the control unit 15 may cause the first illuminating
set 1411 and the second illuminating set 1413, the third illu-
minating set 1431, and the fourth illuminating set 1433 to be
connected in parallel and conducted, by controlling the first
switching component S11, the second switching component
S12, the third switching component S31, and the fourth
switching component S32, the fifth switching component
S21, and the sixth switching component S22 to be conducted.
[0068] When the first predetermined setting parameter is
satisfied, steps S509-S514 and S533-S538 may be executed.
On the other hand, when the second predetermined setting
parameter is satisfied steps S520-S521 and steps S540-S541
may be executed.
[0069] Specifically speaking, both the first predetermined
setting parameter and the second predetermined setting
parameter may be satisfied when the inputted power supply is
substantially the same as the predetermined threshold voltage
defined in the first predetermined setting parameter and the
second predetermined setting parameter. And the predeter-
mined threshold voltage may correspond to whether the
switching components in the switching circuits may be con-
ducted, allowing for the control unit 15 to ensure the conduct-
ing voltage of the illuminating unit 14 may vary according to
the variation in the inputted power supply.
[0070] The voltage detecting circuit of the detecting unit 11
may help detect whether the inputted power supply may
correspond to the predetermined threshold voltage. Since the
variation in the inputted power supply may be patterned, the
inputted power supply may be reaching the predetermined
threshold voltage at a specific point of the time. Therefore, to
determine whether the inputted power supply reaches the
predetermined threshold voltage counting a predetermined
period of the time starting from the zero phase of the inputted
power supply may serve as the basis on which the switching
components in the switching circuits may be conducted.
[0071] The illuminating apparatus may thus utilize the
inputted power supply of different values to dynamically
adjust the conducting voltage of the illuminating unit for
enhancing the illuminating efficiency of the illuminating unit
and minimizing the occurrence of the flicks associated with
the illuminating unit.
[0072] The descriptions illustrated supra set forth simply
the preferred embodiments of the present invention; however,
the characteristics of the present invention are by no means
restricted thereto. All changes, alternations, or modifications
conveniently considered by those skilled in the art are deemed
to be encompassed within the scope of the present invention
delineated by the following claims.
What is claimed is:
1. An illuminating apparatus, comprising:
an illuminating unit having a plurality of illuminating sets
and a switching unit causing a variation in a connection
relationship among the illuminating sets;
a detecting unit for detecting a variation in an inputted
power supply received by the illuminating unit; and
a control unit coupled to the detecting unit and the switch-
ing unit, for adjusting a conducting voltage of the illu-
minating unit by controlling an operation of the switch-
ing unit according to a predetermined setting parameter
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corresponding to the variation in the inputted power

supply, so as to ensure the conducting voltage of the

illuminating unit to vary according to the variation in the
inputted power supply.

2. The illuminating apparatus according to claim 1,
wherein the illuminating set comprises multiple light emit-
ting diodes (LED) connected in series.

3. The illuminating apparatus according to claim 2,
wherein the detecting unit comprises a phase detecting circuit
for detecting a phase of the inputted power supply so that the
control unit controls the operation of the switching unit
according to the predetermined setting parameter corre-
sponding to a variation in the phase of the inputted power
supply.

4. The illuminating apparatus according to claim 2,
wherein the predetermined setting parameter defines whether
the switching unit is conducted according to the variation in
the inputted power supply.

5. The illuminating apparatus according to claim 4 wherein
the control unit utilizes the predetermined setting parameter
corresponding to a specification of the detected inputted
power supply.

6. The illuminating apparatus according to claim 2 further
comprising a current source coupled to the illuminating unit
for providing a stable current with the illuminating unit when
the illuminating unit is conducted, and a rectitying unit for
rectifying an alternating current into the inputted power sup-
ply.

7. The illuminating apparatus according to claim 6,
wherein the control unit controls the current source to supply
the stable current of different values corresponding to the
varied conducting voltage of the illuminating unit.

8. An illuminating apparatus, comprising:

an illuminating unit comprising:

a first light emitting diode (LED) module having a first
illuminating set, a second illuminating set, and a first
switching circuit controlling a connection relation-
ship between the first illuminating set and the second
illuminating set;

a second LED module having a third illuminating set, a
fourth illuminating set, and a third switching circuit
controlling a connection relationship between the
third illuminating set and the fourth illuminating set;

a second switching circuit for controlling a connection
relationship between the first LED module and the
second LED module;

a detecting unit for detecting an inputted power supply

received by the illuminating unit; and

a control unit coupled to the detecting unit, the first switch-

ing circuit, the second switching circuit, and the third
switching circuit, for controlling the first switching cir-
cuit, the second switching circuit, and the third switch-
ing circuit based on the detected inputted power supply
corresponding to a predetermined setting parameter so
asto ensure a conducting voltage of the illuminating unit
varies according to a variation in the inputted power
supply.

9. The illuminating apparatus according to claim 8,
wherein each of the first illuminating set, the second illumi-
nating set, the third illuminating set, and the fourth illuminat-
ing set comprises multiple LEDs connected in series.

10. The illuminating apparatus according to claim 9,
wherein the detecting unit further comprises a phase detect-
ing circuit for detecting a phase of the inputted power supply
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on basis of which the control unit controls operations of the
first switching circuit, the second switching circuit, and the
third switching circuit according to the predetermined setting
parameter corresponding to the detected phase of the inputted
power supply.

11. The illuminating apparatus according to claim 9,
wherein the control unit utilizes the predetermined setting
parameter corresponding to a specification of the inputted
power supply.

12. The illuminating apparatus according to claim 9,
wherein the first switching circuit further comprises a first
switching component coupled to the first illuminating set, a
second switching component coupled to the second illumi-
nating set, and a first unilaterally conducted component
coupled between the first switching component and the sec-
ond switching component;

wherein when the first switching component and the sec-
ond switching component are conducted the first illumi-
nating set and the second illuminating set are connected
in parallel;

wherein when the first switching component and the sec-
ond switching component are not conducted the first
illuminating set and the second illuminating set are con-
nected in series and the first unilaterally conducted com-
ponent is conducted.

13. The illuminating apparatus according to claim 12,
wherein the third switching circuit further comprises a third
switching component coupled to the third illuminating set, a
fourth switching component coupled to the fourth illuminat-
ing set, and a third unilaterally conducted component coupled
between the third switching component and the fourth
switching component, wherein when the third switching
component and the fourth switching component are con-
ducted the first illuminating set and the second illuminating
set are connected in parallel, and wherein when the third
switching component and the fourth switching component
are not conducted the third illuminating set and the fourth
illuminating set are connected in series and the third unilat-
erally conducted component is conducted.

14. The illuminating apparatus according to claim 13,
wherein the second switching circuit further comprises a fifth
switching component coupled to the first LED module, a sixth
switching component coupled to the second LED module,
and a second unilaterally conducted component coupled
between the fifth switching component and the sixth switch-
ing component, wherein when the fifth switching component
and the sixth switching component are conducted the first
LED module and the second LED module are connected in
parallel, and when the fifth switching component and the
sixth switching component are not conducted the first LED
module and the second LED module are connected in series
with the second unilaterally conducted component con-
ducted.

15. The illuminating apparatus according to claim 9 further
comprises a current source coupled to the illuminating unit
for providing a stable current with the illuminating unit when
the illuminating unit is conducted, and a rectifying unit for
rectifying an alternating current into the inputted power sup-
ply.

16. The illuminating apparatus according to claim 15,
wherein the control unit controls the current source to supply
the stable current of different values corresponding to the
varied conducting voltage of the illuminating unit.
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17. An illuminating method using an illuminating appara-
tus having a control unit, a detecting unit, and an illuminating
unit with multiple illuminating sets and a switching unit for
adjusting a connection relationship among the illuminating
sets, comprising:

preparing a setting parameter corresponding to an inputted

power supply by the control unit; and

detecting the inputted power supply so as to control the

switching unit based on the setting parameter corre-
sponding to the detected inputted power supply for
ensuring a conducting voltage of the illuminating set to
vary according to a variation in the inputted power sup-

ply.
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18. The illuminating method according to claim 17,
wherein the setting parameter indicates whether the switch-
ing component is conducted with the inputted power supply
and the control unit is configured to detect the inputted power
supply before selecting the setting parameter.

19. The illuminating method according to claim 17, further
comprising based on the detected inputted power supply
adjusting a value of a current source providing the illuminat-
ing unit with a current with the value when the illuminating
unit is conducted and adjusting the value of the current
according to the conducting voltage of the illuminating unit.
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