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Description

Technical Field

[0001] The present invention relates to a liquid crystal
display (LCD), and more particularly to a power supplying
apparatus and a LCD having the same that reduces cost
for manufacturing a large-scale LCD module and en-
hances power efficiency.

Background Art

[0002] A LCD monitor is usually used in a notebook
computer, the LCD monitor used in the notebook com-
puter should be supplied with a power from a battery or
an external dc (direct current) power supply due to char-
acteristics of the notebook computer.
[0003] FIG. 1 is a block diagram illustrating a conven-
tional LCD monitor used in a desktop computer.
[0004] Referring to FIG. 1, the conventional LCD mon-
itor used in the desktop computer includes a power input
section 10 and a LCD module 20. The power input section
10 includes an AC input section 12, an ac-to-dc rectifier
14 and a dc-to-dc converter 16. The LCD module 20 in-
cludes a dc-to-ac inverter 22, a backlight unit 23, a dc-
to-dc converter 24 and a LCD panel section 25.
[0005] However, as shown in FIG. 1, an external dc
power supply - i.e. an adaptor - is still used for the LCD
monitor of the desktop computer. An exterior of the LCD
monitor used in the desktop computer does not look neat
because an external power supply is equipped with the
LCD monitor by connecting the external dc power supply
to the LCD monitor of the desktop computer.
[0006] In addition, a power is supplied from the exter-
nal power supply, and then the Power is converted into
a power having a different power level appropriate for
the LCD module, so that the power efficiency is reduced.
[0007] Reference is made to US-A-5 969 484 and to
DE 199 03 015 A1

Objective of the invention

[0008] It is the objective of the invention to provide a
power supplying apparatus as per the preamble of claim
1 respectively a LCD apparatus as per the preamble of
claim 8 an adapter-free power supply with a built in dc
power supply.
[0009] The said objectives are achieved by the char-
acterizing portion of claim 1 respectively of claim 8.

Brief Description of Drawings

[0010] The above and other advantages of the present
invention will become readily apparent by describing an
exemplary embodiment with reference to the accompa-
nying drawings in which:

FIG. 1 is a block diagram illustrating a LCD monitor

used in conventional desktop computer;
FIG. 2 is a block diagram illustrating a LCD according
to one exemplary embodiment of the present inven-
tion;
FIG. 3 is a circuit diagram showing a first specific
circuit for implementing the LCD in FIG- 2;
FIG. 4 is a circuit diagram showing a second specific
circuit for implementing the LCD in FIG. 2;
FIG. 5 is a block diagram illustrating a power supplier
according to one exemplary embodiment of the
present invention;
FIG. 6 is a block diagram illustrating a LCD having
the power supply in FIG. 5 according to one exem-
plary embodiment of the present invention; and
FIG. 7 is a circuit diagram showing a specific circuit
for implementing the power supplier in FIG. 6.

Best Mode for Carrying Out the Invention

[0011] FIG. 2 is a block diagram illustrating a LCD ac-
cording to one exemplary embodiment of the present in-
vention;
[0012] Referring to FIG. 2, the LCD includes an AC
(alternating current) input section 100 and a LCD module
200.
[0013] The AC input section 100 receives a general
alternating current voltage having a current level between
about 100 volts and about 240 volts and provides the
general alternating current voltage to the LCD module
200. Generally, the LCD module 200 can be provided
with the general alternating current voltage by putting an
electric plug into a plug-socket.
[0014] The LCD module 200 includes an ac-to-dc rec-
tifier 210, a dc-to-ac inverter 220, a backlight unit 230, a
dc-to-dc voltage converting section 240 and a LCD panel
250. The LCD module 200 receives the general alternat-
ing current voltage and displays an image provided from
external graphic controller (not shown).
[0015] Specifically, the AC-to-DC rectifier 210 per-
forms a power factor correction function when converting
the general alternating current voltage in range of
100-240 volts into a high direct current voltage, and pro-
vides the converted direct current voltage to both the dc-
to-dc voltage converting section 240 and the dc-to-ac
inverter 220.
[0016] The ac-to-dc rectifier 210 can be embodied by
a diode rectifier or an active pulse-width modulated
(PWM) rectifier.
[0017] The dc-to-ac inverter 220 converts the high volt-
age generated from the ac-to-dc rectifier 210, for exam-
ple a high direct current voltage having a voltage level
between about 500 volts and 600 volts, into an alternating
current voltage 221 appropriate for the backlight unit and
outputs the alternating current voltage 221. The dc-to-ac
inverter 220 can be embodied by any kind of inverter
driven under a high voltage having a voltage level be-
tween 500 volts and 600.volts except the inverter driven
under a low voltage having a voltage level between 5
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volts and 12 volts. For example, the dc-to-ac inverter 220
can be embodied by a royer Inverter, a push-pull Inverter,
a half bridge Inverter or a full-bridge Inverter.
[0018] Because the LCD module section 200 adopts
the dc-to-ac inverter 220 that converts a high direct cur-
rent voltage into a alternating current voltage, the LCD
according to the present invention can use a more effec-
tive transformer with smaller coil turns in comparison with
the conventional LCD monitor having a transformer with
a large coil turns. Further, the LCD module section 200
can use the dc-to-ac inverter 220 without a transformer,
to thereby reduce the cost of manufacturing a LCD mon-
itor.
[0019] The backlight unit 230 includes fluorescent
lamps disposed below a bottom surface of a LCD panel
250, controls an optical power of the light outputted from
the fluorescent lamp based on the alternating current
voltage 221 provided from the dc-to-ac inverter 220, and
provide the light having a controlled optical power to the
bottom surface of the LCD panel 250.
[0020] The dc-to-dc voltage converting section 240 in-
cludes a dc-to-dc converter 242, a common-electrode
voltage generator 244 and a gamma voltage generator
246, changes a dc voltage level of a high voltage, for
example in a range between 500 volts and 600 volts, into
a low dc voltage for driving a data driver, a scan driver
or a LCD panel 250 of the LCD panel section 250.
[0021] Specifically, dc-to-dc voltage converting sec-
tion 240 changes a high-level dc voltage into a low level
dc voltage, and provide the level shifted dc voltage to the
common-electrode voltage generator 244 and the gam-
ma voltage generator 246.
[0022] The dc-to-dc voltage converter 242 is embodied
by a boost converter, a buck converter, a half-bridge con-
verter, a flyback converter, a full-bridge converter, a
push-pull converter and a forward converter.
[0023] The common-electrode voltage generator 244
generates a common-electrode voltage (VCOM) based
on the level shifted dc voltage from the dc-to-dc converter
242, and provide the common-electrode voltage to the
LCD panel section 250. It is desirous that the level shifted
dc voltage is a power source for the common-electrode
voltage generator 244.
[0024] The gamma voltage generator 246 generates
a gamma voltage(VDD) based on the level shifted dc
voltage from the dc-to-dc converter 242, and provides
the gamma voltage to the LCD panel section 250. It is
desirous that the level shifted dc voltage is a gamma
reference voltage.
[0025] The common-electrode voltage generator 244
and gamma voltage generator 246 are included in the
dc-to-dc voltage converting section 240 includes, but it
is also possible that the common-electrode voltage gen-
erator 244 and gamma voltage generator 246 are includ-
ed in the LCD panel section 250.
[0026] According to one preferred embodiment of the
present invention, an external dc power supply, which is
used in the conventional LCD monitor for note book PC

(Personal Computer), is directly installed inside the LCD
module section 200 as a part of the LCD module section
200 instead of directly connecting the external dc power
supply with a LCD monitor for a desk top PC, to thereby
reduce the cost for manufacturing the LCD monitor for a
desk top PC.
[0027] In addition, according to one preferred embod-
iment of the present invention, the number of voltage
converting steps decreases in comparison with that of
the conventional voltage converting means.
[0028] FIG. 3 is a circuit diagram showing a first spe-
cific circuit for implementing the LCD in FIG. 2.
[0029] Referring FIG. 2 and FIG. 3, the AC input sec-
tion 100 provides the general voltage having the voltage
level between about 100 volts and about 240 volts to the
ac-to-dc rectifier 210.
[0030] The ac-to-dc rectifier 210 includes two parallel
connected diode series (D1, D2, D3 and D4), receives
the general voltage, rectifies the general voltage, and
provides the rectified general voltage to the dc-to-dc volt-
age converter 242-a.
[0031] The dc-to-dc converter 242-a is a boost con-
verter that has a function of a power factor correction
(PFC). Specifically, the dc-to-dc converter 242-a in-
cludes an inductor (L), a first MOSFET (Q1) and a ca-
pacitor (C). A first end of the inductor is connected a first
end of the ac-to-dc diode rectifier. A drain of the Q is
connected to a second end of the inductor (L), the drain
and source of the Q1 is connected parallel with the diodes
(D1, D2, D3, D4) through the inductor (L), and the source
of the Q1 is connected to a second end of the ac-to-dc
rectifier 210. A first end of the capacitor (C) is connected
to an anode of a diode (D5) and a second end of the
capacitor (C) is connected to the source of the Q1. The
dc-to-dc converter 242-a raises the rectified voltage pro-
vided from the ac-to-dc rectifier 210, and provides the
raised voltage to the dc-to-ac inverter 220 and a second
dc-to-dc converter 242-b.
[0032] The dc-to-ac inverter 220 includes four MOS-
FETs (Q2, Q3, Q4 and Q5), a drain and a source of each
MOSFET being connected with a diode, and a first trans-
former (T1). The dc-to-ac inverter 220 outputs a voltage
for a backlight of a CCFL (Cold Cathode Fluorescent
Lamp).
[0033] Specifically, the Q2 is connected with a diode
through the drain and source of the Q2. The drain of the
Q3 is connected serially to the source of the Q2, the
source of the Q3 is connected a second end of the ca-
pacitor (C), and the drain and source of the Q3 is con-
nected parallel with a diode. The drain of the Q4 is con-
nected to the drain of the Q2, the drain and source of the
Q4 is connected parallel with a diode. The drain of the
Q5 is connected serially to the source of the Q4, the
source of the Q5 is connected the source of the Q3, and
the drain and source of the Q5 is connected parallel with
a diode. A first end of the primary coil of T1 is connected
with a common terminal between the Q2 and Q3, and a
second end of the primary coil is connected with common
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terminal between the Q4 and Q5. The secondary coil of
T1 is connected to a fluorescent lamp, raises a dc voltage
inputted from the primary coil base on winding number
of T1, and provides the raised voltage to the fluorescent
lamp.
[0034] The second dc-to-dc converter 242-b is a fly-
back converter having a multiple output function, re-
ceives the raised voltage from the first dc-to-dc converter
242-a, and outputs a plurality of output voltages.
[0035] Especially, the second dc-to-dc converter 242-
b includes a sixth MOSFET (Q6) which is connected to
a diode through a drain and source of the Q6, a primary
coil of T2 for generating a main power source, a magnetic
core, a plurality of secondary coil of T2 for generating a
plurality of subsidiary power source. The second dc-to-
dc converter 242-b transmits a dc voltage inputted from
the primary coil of T2 to the plurality of secondary coil of
T2 through the magnetic core.
[0036] Preferably, the output voltage outputted
through the primary coil of T2 can be used as a power
source for the data driver that consumes a lot of power.
The output voltage outputted through the secondary coil
can be applied to the scan driver, and can be used as a
gate on/off voltage (Von / Voff) for controlling turn-on or
turn-off, as a reference voltage of the common-electrode
voltage (Vcom) that is applied to a common-electrode
line; and as a reference voltage for generating a gamma
voltage.
[0037] FIG. 4 is a circuit diagram showing a second
specific circuit for implementing the LCD in FIG. 2.
[0038] Referring to FIG. 2 and FIG. 4, the AC input
section 100 provides the general ac voltage having the
voltage level between about 100 volts and about 240
volts to the ac-to-dc rectifier 210.
[0039] The ac-to-dc rectifier 210 includes a bridge di-
ode that converts the general ac voltage into a dc voltage,
an inductor (L), a first MOSFET (Q1) that is connected
parallel to the bridge diode through the inductor (L), a
fifth diode (D5) and a capacitor (C). The ac-to-dc rectifier
210 includes a dc-to-dc converter, receives the general
ac voltage, rectifies the general ac voltage into a dc volt-
age, and provides the rectified general voltage to the dc-
to-ac inverter 220 and dc-to-dc voltage converter 242.
[0040] The bridge diode includes diodes (D1, D2, D3
and D4), rectifies the general ac voltage through the se-
rially connected first and second diode (D1, D2) and third
and fourth diodes (D3, D4), and changes a dc voltage
level of the rectified general voltage through the dc-to-dc
converter that includes a inductor (L), a first MOSFET
(Q1) connected parallel to the bridge diode through the
inductor (L), a fifth diode (D5) and a capacitor (C), and
provides the level shifted dc voltage to the dc-to-ac in-
verter 220 and dc-to-dc voltage converter 242.
[0041] Especially, the ac-to-dc rectifier 210 includes a
boost dc-to-dc converter that has a function of a power
factor correction (PFC). Specifically, the boost dc-to-dc
converter includes an inductor (L), a first MOSFET (Q1)
and a capacitor (C). A first end of the inductor is connect-

ed a first end of the bridge diode. A drain and source of
the Q1 is connected parallel with the bridge diodes
through the inductor (L), the drain of the Q1 is connected
to a second end of the inductor (L), and the source of the
Q1 is connected to a second end of the bridge diode. A
first end of the capacitor (C) is connected to an anode of
a diode (D5) and a second end of the capacitor (C) is
connected to the source of the Q1. The boost dc-to-dc
converter raises the rectified voltage provided from the
bridge diode in response to a control signal inputted from
a gate of the Q1, and provides the raised voltage to the
dc-to-ac inverter 220 and a dc-to-dc converter 242. The
control signal applied to the gate of the Q1 is a detecting
signal that is generated in response to a lamp tube current
flowing through a fluorescent lamp. The control signal
controls the raised voltage level of the boost dc-to-dc
converter when detecting over-current through the fluo-
rescent lamp.
[0042] The dc-to-ac inverter 220 includes four MOS-
FETs (Q2, Q3, Q4 and Q5), a drain and a source of each
MOSFET being connected with a diode, and a first trans-
former (T1). The dc-to-ac inverter 220 outputs a voltage
for a backlight
[0043] The dc-to-dc converter 242 is a flyback convert-
er having a multiple output function, receives the raised
voltage from the ac-to-dc rectifier 210, and outputs a plu-
rality of output voltages. A detail explanation about the
dc-to-ac inverter 220 will not be repeated here because
the detail description about the dc-to-ac inverter 220 is
already given in FIG. 3.
[0044] On the other hand, a light source for replacing
the conventional CCFL lamp has been developed as a
light source of a backlight used in a LCD TV. A surface
light source of a fluorescent lamp type, for example, can
drives the entire LCD panel by only one driving circuit,
can provide a light having a more uniform brightness to
the entire LCD panel than the CCFL lamp for driving the
direct type backlight As a result, the thickness of the LCD
panel can be maintained thin.
[0045] However, a operation voltage increases to a
voltage level more than 2.5 Kv, especially more than 3.0
Kv in proportion to an increased length of the lamp tube
because a fluorescent lamp should be bent so as to cover
the entire surface of the LCD panel. The operation volt-
age of the surface light source of a fluorescent lamp type
is higher than the operation voltage of the conventional
CCFL, which is about 600 - 800 volts, by about 2.5 - 5
times. Accordingly, it is difficult to drive the surface light
source of a fluorescent lamp type.
[0046] In addition, an EEFL (External Electrode Fluo-
rescent Lamp) that has external electrodes on both ends
of the fluorescent lamp tube, or EIFL (External Internal
electrode Fluorescent Lamp) that has an external and
internal electrode on a first and second end of the fluo-
rescent lamp tube, respectively, has been developed.
However, these EEFL or EIFL also requires a higher op-
eration voltage than the conventional CCFL.
[0047] Hereinafter, a power supply for a fluorescent

5 6 



EP 1 402 310 B1

5

5

10

15

20

25

30

35

40

45

50

55

lamp that requires a high operation voltage is disclosed.
[0048] FIG. 5 is a block diagram illustrating a power
supplier, especially for supplying a voltage to a load con-
suming a high voltage, according to one exemplary em-
bodiment of the present invention,
[0049] Referring to FIG. 5, the power supply of the
present invention includes an AC input section 100, a
first voltage converting section 300, a second voltage
converting section 400 and a current detecting section
600.
[0050] The AC input section 100 provides a general
voltage having a voltage level between 100 volts and 240
volts to the first voltage converting section 300.
[0051] The first voltage converting section 300 is an
adaptor that includes a rectifier 310 and a dc-to-dc con-
verter 320. The first voltage converting section 300 rec-
tifiers the general ac voltage signal 101, converts the
rectified signal into a dc voltage signal 321, provides the
converted dc voltage signal 321 to the second voltage
converting section 400, and controls a voltage level of
the dc voltage signal that is outputted to the second volt-
age converting section 400 in response to a current de-
tecting signal 601 provided from the current detecting
section 600.
[0052] Specifically, the rectifier 310 rectifies the gen-
eral ac voltage signal 101 provided from the AC input
section 100, converts the rectified signal into a dc voltage
signal 311, provides the converted dc voltage signal 311
to the dc-to-ac inverter 320. Preferably, the rectifier 310
is an ac-to-dc diode rectifier.
[0053] The dc-to-dc converter 320 converts a voltage
level of the dc voltage signal 311 provided from the rec-
tifier 310 into the dc voltage signal 321, provides the dc
voltage signal 321 to the second voltage converting sec-
tion 400, controls a voltage level of a output dc voltage
signal in response to a current detecting signal 601 pro-
vided from the current detecting section 600, and outputs
the controlled dc voltage signal. The dc-to-dc converter
320 can raise, lower the voltage level of the inputted dc
voltage signal, or bypass the inputted dc voltage signal.
[0054] The dc-to-dc converter 320 outputs a dc voltage
signal having a lower voltage level than that of a dc volt-
age signal outputted from the dc-to-dc converter 320 in
response to the current detecting signal 601 when a larg-
er current than a predetermined critical value is detected
in the load 500. The dc-to-dc converter 320 outputs a dc
voltage signal having a higher voltage level than that of
a dc voltage signal outputted from the dc-to-dc converter
320 in response to the current detecting signal 601 when
a smaller current than a predetermined critical value is
detected in the load 500.
[0055] The second voltage converting section 400 a
dc-to-ac inverter, raises or lower a voltage level of the dc
voltage signal 321 provided from the dc-to-dc converter
320, converts the level shifted dc voltage signal into an
ac voltage signal 401, and provides the converted ac
voltage signal to the load 500.
[0056] The current detecting section 600 detects a cur-

rent level of the currents flowing in the load 500, provides
a current detecting signal 601 corresponding to the de-
tected current level to the dc-to-dc converter 320 of first
voltage converting section 300.
[0057] Hereinafter, a LCD having the power supply of
FIG. 5 is disclosed.
[0058] FIG. 6 is a block diagram illustrating a LCD hav-
ing the power supply in FIG. 5 according to one exem-
plary embodiment of the present invention.
[0059] Referring to FIG. 6, the LCD according to the
present invention includes an AC input section 100, a
first voltage converting section 300, a second voltage
converting section 400, a fluorescent lamp 510, a current
detecting section 600, a third voltage converting section
700 and a LCD module 800.
[0060] The AC input section 100 provides a general
alternating current voltage having a current level between
about 100 volts and about 240 volts to the first voltage
converting section 300. Generally, the AC input section
100 can provide the general alternating current voltage
by putting an electric plug into a plug-socket
[0061] The first voltage converting section 300 is an
adaptor that includes a rectifier 310 and a first dc-to-dc
converter 320. The first voltage converting section 300
rectifiers the general ac voltage signal 101, converts the
rectified signal into a dc voltage signal 321, provides the
converted dc voltage signal 321 to the second voltage
converting section 400 and the third voltage converting
section 700. Preferably, the rectifier 310 can be an ac-
to-dc diode rectifier.
[0062] The second voltage converting section 400 in-
cludes a dc-to-ac inverter, converts the dc voltage signal
provided from the dc-to-dc converter 320 of the first volt-
age converting section 300 into an ac voltage signal 401,
and provides the converted ac voltage signal 401 to the
fluorescent lamp 510.
[0063] The fluorescent lamp emits a light to the LCD
module 800 in response to an ac current signal provided
from the second voltage converting section 400.
[0064] The current detecting section 600 detects a cur-
rent level of the lamp tube current flowing in the fluores-
cent lamp 510, provides a current detecting signal 601
to the dc-to-dc converter 320 of first voltage converting
section 300.
[0065] The third voltage converting section 700 in-
cludes a dc-to-dc converter, converts the dc voltage pro-
vided from the first voltage converting section 300 into a
plurality of dc voltage, and provides the converted plu-
rality of dc voltage to the LCD module 800. Preferably,
the dc-to-dc converter can be a flyback converter.
[0066] The LCD module 800 includes a common-elec-
trode voltage generator 810, a gamma voltage generator
820, a data driver, a gate driver and a LCD panel 850,
and displays an image in response to the dc voltage sig-
nal provided from the third voltage converting section
700.
[0067] Specifically, the common-electrode voltage
generator 810 generates a common-electrode voltage
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(VCOM) based on the level shifted dc voltage from the
third voltage converting section 700, and outputs the
common-electrode voltage to the LCD panel 850.
[0068] The gamma voltage generator 820 generates
a gamma voltage(VDD) based on the level shifted dc
voltage from the third voltage converting section 700, and
outputs the gamma voltage to the data driver 830.
[0069] The data driver 830 produces a gamma-cor-
rected image signal for displaying an image based on
the gamma voltage provided from the gamma voltage
generator 820, and provides the gamma corrected image
signal to the LCD panel 850.
[0070] The gate driver 840 generates a scan signal
based on a dc voltage provided from the third voltage
converting section 700, preferably a gate-on/gate-off sig-
nal (Von/Voff), and outputs sequentially the generated
scan signal to the LCD panel 850.
[0071] The LCD panel 850 includes a plurality of gate
lines, a plurality of data lines, and a plurality of pixels.
The gate lines transmit the scan signal from the gate
driver 840. The data lines transmit a data voltage signal
provided from the data driver 830, are intersected with
the gate lines, and are insulated from the gate lines. Each
pixel is formed on a region surrounded by the gate lines
and data lines, is arranged in a matrix shape, and in-
cludes a TFT (Thin Film Transistor) that is connected to
gate line and data line.
[0072] When the gate-on signal is applied to the gate
line and then the TFT is turned on, the data voltage (Vd)
provided to the data line is applied to each pixel electrode.
An electric field, which is corresponding to the difference
voltage between the pixel voltage applied to the pixel
electrode and the VCOM applied from the common-elec-
trode voltage generator 810, is applied to a liquid crystal
capacitor, and a light transmits the liquid crystal with a
transmittance corresponding to the applied electric field,
so that an image is displayed.
[0073] When the fluorescent lamp consumes a high
voltage, in the conventional inverter circuit raises again
a voltage level of the input dc voltage by means of the
buck converter, converts the raised dc voltage into an ac
voltage, to thereby require 2 stages. However, according
to the present invention, the high voltage that the fluo-
rescent lamp requires can be provided even though the
buck converter is not used.
[0074] In addition, according to the present invention,
the convenience and efficiency for driving the fluorescent
lamp can be enhanced because the inverter circuit in-
cludes only a royer inverter block but not a buck converter
block, i.e. a dc-to-dc converter that is located at the front
stage of the royer inverter block.
[0075] FIG. 7 is a circuit diagram showing a specific
circuit for implementing the power supplier in FIG. 6.
[0076] Referring to FIG. 7, the first voltage converting
section 300 includes an ac-to-dc diode rectifier 310 and
a dc-to-dc converter 320. The first voltage converting
section 300 rectifiers the general ac voltage signal, con-
verts the rectified signal into a dc voltage signal, provides

the converted dc voltage signal to the second voltage
converting section 400 and the third voltage converting
section 700.
[0077] Specifically, the ac-to-dc diode rectifier 310 in-
cludes a bridge diode having a first, second, third and
fourth diodes (D1, D2, D3 and D4), rectifies the general
ac voltage through the serially connected first and second
diode (D1, D2) and third and fourth diodes (D3, D4), and
provides the rectified dc voltage signal to the dc-to-dc
converter 320.
[0078] The dc-to-dc converter 320 includes a inductor
(L) of which a first end is connected to a output terminal
of the ac-to-dc diode rectifier 310, a first MOSFET (Q1)
connected parallel to the bridge diode through the induc-
tor (L), a fifth diode (D5) and a capacitor (C). The dc-to-
dc converter 320 smoothes the rectified voltage signal
from the ac-to-dc diode rectifier 310, raises a voltage
level of the smoothen voltage signal, and provides the
level shifted dc voltage to the second voltage converting
section 400. Preferably, the switching device Q7 can be
a bipolar transistor, an emitter of Q7 is connected to a
second end of the capacitor (C1), a corrector of Q7 is
connected to a primary coil of a transformer (T3), and a
base of Q7 is connected a output terminal of the current
detecting section 600. The switching device Q7 controls
the raising operation of the transformer (T3) in response
to the current detecting signal 601.
[0079] The second voltage converting section 400 is
a dc-to-ac inverter of a royer type, converts a dc voltage
signal provided from the dc-to-dc converter 320 into an
ac voltage signal, and provides the converted ac voltage
signal to the fluorescent lamp 510.
[0080] Specifically, the dc voltage signal converted by
the dc-to-dc converter 320 is applied to bases of each
transistor (Q7, Q9), which is an input of the second volt-
age converting section 400, through parallel-connected
resistors (R1, R2). The primary coil of a transformer (T4)
having a coil-tap is connected parallel with collectors of
the transistors (Q8, Q9) of which emitter is connected to
the ground, and is connected parallel to a resonance ca-
pacitor (CR).
[0081] In addition, the dc voltage is applied to the coil-
tap of the primary coil of transformer (T4) through an
inductor (L) including a choke coil (not shown) for con-
verting the current provided to the second voltage con-
verting section 400 into a constant current.
[0082] The secondary coil of T4 has a winding number
larger than the primary coil of T4, raises a voltage level
of the voltage signal applied to the primary coil to a volt-
age signal having a higher voltage level, and provides
the raised voltage to the fluorescent lamp connected par-
allel to both ends of the secondary coil of T4. A positive
and negative level of the constant voltage can have the
same magnitude, or the interval between a maximum
and minimum voltage level can be the same.
[0083] On the other hand, a first end of the primary coil
of T5 is connected to a base of the transistor (Q8), a
second end of the primary coil of T5 is connected to a
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base of the transistor (Q9), and the voltage applied to
the primary coil of T5 is applied to the bases of transistors
(Q8, Q9).
[0084] Hereinafter, the operation of the dc-to-ac invert-
er will be described.
[0085] First, when a dc voltage, which is a pulse signal,
is applied to the dc-to-ac inverter, a current flows to the
primary coil of T4 through the inductor (L). The dc voltage
of a pulse shape is simultaneously applied to the base
of Q8 through the first resistor (R1), and applied to the
base of Q9 through the second resistor (R2). A reactance
of the primary coil of T4 and the resonance capacitor can
generate a LC resonance. A raised voltage is induced at
both ends of the secondary coil of T4, the raised voltage
level being in proportion to a ratio N2/N1 (N1: winding
number of the primary coil of T4, N2: winding number of
the secondary coil of T4). Simultaneously, a current flows
at a primary coil of T5 in a reverse direction to a current
flowing at a primary coil of T4.
[0086] Then, the voltage level of the second coil of T4
is raised in proportion to a winding ratio N1’/N1 (N1’: wind-
ing number of the primary coil of T5, N1: winding number
of the primary coil of T4), and a high voltage signal with
a frequency and phase synchronized with the secondary
coil of T4 opposite to the primary coil of T4. The high
voltage signal that has a frequency and phase synchro-
nized with the secondary of T4 can prevent a flicker phe-
nomenon from generating in the fluorescent lamp 510.
[0087] The fluorescent lamp 510 emits a light to the
LCD module in response to the ac voltage signal provided
from the second voltage converting section 400. The flu-
orescent lamp 510 is a fluorescent lamp that requires an
operation voltage having a higher voltage level -i.e. high-
er than 2.5 Kv or higher than 3.0Kv- than that of the op-
eration voltage between 500 volts and 600 volts required
by the CCFL. Namely, the fluorescent lamp 510 is a flu-
orescent lamp that can cover the entire surface of the
LCD panel when the fluorescent lamp is bended, for ex-
ample a EEFL or EIFL.
[0088] The current detecting section 600 detects a cur-
rent level of the currents flowing through the fluorescent
lamp 510, and provides the current detecting signal 601
corresponding to the detected current level to the dc-to-
dc converter 320 of the first voltage converting section
300.
[0089] Specifically, the current detecting section 600
includes a third resistor (R3), a seventh diode (D7) and
an eighth diode (D8). A first end of the third resistor is
connected a second end of the fluorescent lamp 510,
and a second end of the third resistor (R3) is connected
to the ground. A cathode of the diode (D7) is connected
to the second end of the fluorescent lamp 510, and an
anode of the diode (D7) is connected to the ground. A
cathode of the diode (D8) is connected to the dc-to-dc
converter 320, and an anode of the diode (D8) is con-
nected to the second end of the fluorescent lamp 510.
[0090] The current detecting section 600 detects the
lamp tube current outputted through the second end of

the fluorescent lamp, provides the detected lamp tube
current to the base of Q7, and requests to raise or lower
the voltage level of the output dc voltage of the dc-to-dc
converter 320. The dc-to-dc converter 320 raises or low-
ers the voltage level of the output dc voltage based on
the current detecting signal 601 provided from the current
detecting section 600, and the controlled output dc volt-
age is provided to the fluorescent lamp 510 through the
dc-to-ac inverter 400.
[0091] A detail description about a third voltage con-
verting section 700 is not repeated because the third volt-
age converting section 700 is the same as the dc-to-dc
converter 242 of FIG. 4.
[0092] As mentioned above, according to the present
invention, the first voltage converting section 300 - i.e.
an adaptor - converts the commercial ac voltage inputted
from the AC input section 100 into a dc voltage having a
voltage level between about 150 volts and 250 volts, and
into a dc voltage having a voltage level about 12 volts.
The converted dc voltage having a voltage level between
about 150 volts and 250 volts is used as a voltage source
for driving a backlight, and the converted dc voltage hav-
ing a voltage level about 12 volts is used as a voltage
source for driving a LCD panel.
[0093] The royer inverter of the dc-to-ac inverter 400
raises the dc voltage having a voltage level between
about 150 volts and 250 volts into a higher ac voltage -
i.e. about ac 3 Kv - that is a driving voltage of the fluo-
rescent lamp consuming a high voltage. The current of
the fluorescent lamp can be controlled by varying the
output voltage - i.e. between about 150 volts and about
200 volts - of the first voltage converting section 300.
[0094] According to the present invention, a relatively
high dc voltage is converted into a high ac voltage in the
dc-to-ac inverter 400, and the coil winding ratio- i.e. the
ratio N1/N2 of the transformer (T4) located at a royer
inverter of the dc-to-ac inverter 400 - is several tens times,
so that it does not require a transformer having a high
winding number.
[0095] In addition, according to the present invention,
it can solve an excessive heating problem because a
relatively high voltage, for example between 150 volts
and 250 volts, is applied to a power line of the dc-to-ac
inverter 400 to reduce a current of the dc-to-ac inverter
400.
[0096] In addition, the dc-to-dc converter 320 of the
first voltage converting section 300 directly receives a
current feedback signal - i.e. current detecting signal 601
-, and a buck converter can be removed while the dc-to-
ac inverter is used, so that it can enhance power efficien-
cy of the power supply according to the present invention.
[0097] As mentioned above, according to the present
invention, a load can be supplied with a power without
lowering the power efficiency even though the load con-
suming power requires a high voltage, and the buck con-
verter can be removed from the inverter circuit that con-
verts a dc voltage into an ac voltage, so that a manufac-
turing cost can be reduced.
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[0098] In addition, according to the present invention,
a total cost for manufacturing the LCD monitor can be
reduced by removing an external dc power supply, a user
can install and carry the LCD monitor conveniently, and
working environment can be maintained clean.
[0099] In addition, according to the present invention,
when manufacturing the LCD monitor used for a desktop
PC, a number of voltage converting steps can be de-
creased in comparison with the conventional voltage con-
verting steps of the LCD monitor that uses the conven-
tional power supply used for a notebook computer, to
thereby enhance the efficiency of the power supply.
[0100] In addition, according to the present invention,
a transformer with a small winding number can be sub-
stituted for the conventional transformer with a large
winding number by applying a high voltage to an inverter
circuit.
[0101] In addition, according to the present invention,
an inverter circuit without a transformer can be imple-
mented, and the conventional dc-to-dc converter (power
module converter) can be used without any modification
of a circuit of the conventional dc-to-dc converter.
[0102] In addition, according to the present invention,
a high dc voltage is converted to a high ac voltage, and
the converted high ac voltage is applied to the dc-to-ac
inverter, so that it is not required a transformer having a
large winding number in the royer inverter of the dc-to-
ac inverter.

Claims

1. A power supplying apparatus, comprising:

a first voltage converting means (300) for con-
verting a first alternating current voltage (101)
into a first direct current voltage (311), and for
changing a voltage level of the first direct current
voltage (311) into a second direct current volt-
age (321) having a higher voltage level than the
voltage level of the first direct current voltage
(311) ;
a second voltage converting means (400) for
converting the second direct current voltage
(321) into a second alternating current voltage;
and
a current detector (600) for detecting a current
flowing through a first load (500), and for provid-
ing a current detecting signal (601) to the first
voltage converting means (300) so that the first
voltage converting means (300) provides a con-
stant direct current output voltage
characterised in that
the second voltage converting means (400) is
adapted for changing a voltage level of the sec-
ond alternating current voltage into a third alter-
nating current voltage (401) having a higher volt-
age level than the voltage level of the second

alternating current voltage to provide the third
alternating current voltage (401) to the first load
(501), and
the first voltage converting means (300) is fur-
ther adapted to generate a third direct current
voltage having a voltage level lower than the
voltage level of the first direct current voltage
(311) and provides the third direct current volt-
age to a second load, by receiving the first al-
ternating current voltage (101), and
further comprising a third voltage converting
means (700) for providing the third direct current
voltage to the second load.

2. The power supplying apparatus of claim 1, wherein
the first voltage converting means (300) comprises:

a rectifying means (310) for rectifying the first
alternating current voltage (101) into the first di-
rect current voltage (311) ; and
a dc-to-dc converter (320) for converting the first
direct current voltage (311) into the second di-
rect current voltage (321) to provide the second
direct current voltage (321) to the second volt-
age converting means (400),
wherein said dc-to-dc converter (320) varies the
voltage level of the second direct current voltage
(321) in response to the detected current signal
(601).

3. The power supplying apparatus of claim 1, wherein
the second voltage converting means (400) is a royer
inverter.

4. The power supplying apparatus of claim 1, wherein
the second voltage converting means (400) compris-
es:

a transformer (T4) including a primary coil and
a secondary coil, the primary coil of the trans-
former (T4) being connected to an output termi-
nal of the first voltage converting means (300),
and the secondary coil of the transformer being
connected the first load (500);
a resonance capacitor (CR), connected in par-
allel with the primary coil, for forming an LC res-
onance circuit;
a first transistor (Q8), a base of the first transistor
(Q8) being connected to the output terminal of
the first voltage converting means (300), a col-
lector of the first transistor (Q8) being connected
to a first end of the resonance capacitor (CR),
and an emitter of the first transistor (Q8) being
connected to a ground, for driving the transform-
er (T4);
a second transistor (Q9), a base of the second
transistor (Q9) being connected to the output
terminal of the first voltage converting means
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(300), a collector of the second transistor (Q8)
being connected to a second end of the reso-
nance capacitor (CR), and an emitter of the sec-
ond transistor (Q9) being connected to the
ground, for driving the transformer.

5. The power supplying apparatus of claim 4, wherein
the second voltage converting means (400) further
comprises a first resistor (R1), a first end of the first
resistor (R1) being connected to the base of the first
transistor (Q8), and a second end of the first resistor
(R1) being connected to the output terminal of the
first voltage converting means (300).

6. The power supplying apparatus of claim 45, wherein
the second voltage converting means (400) further
comprises a second resistor (R2), a first end of the
second resistor (R2) being connected to the base of
the second transistor (Q9), and a second end of the
second resistor (R2) being connected to the output
terminal of the first voltage converting means (300).

7. The power supplying apparatus of claim 1, wherein
the first alternating current voltage (101) is a com-
mercial alternating current voltage, and the second
direct current voltage (321) has a voltage level be-
tween about 150 volts and about 200 volts.

8. An LCD apparatus, comprising:

the power supplying apparatus according to one
of the claims 1 to 6,
wherein the second load is an LCD panel (850)
for displaying an image based on a driving signal
from a plurality of LCD panel drivers (830; 840);
wherein the first load is a backlight unit (51 0),
disposed under the LCD panel (850), for provid-
ing a light to the LCD panel (850);
wherein the third voltage converting means
(700) is adapted for providing the third direct cur-
rent voltage to each of the LCD panel drivers
(830; 840).

9. The LCD apparatus of claim 8, wherein the first al-
ternating current voltage (101) is a commercial al-
ternating current voltage, the second direct current
voltage (321) has a voltage level between about 150
volts and about 200 volts, and a voltage level of the
second directing current voltage (321) applied to the
third voltage converting means (700) is smaller than
the voltage level of the second directing current volt-
age (321) applied to the second voltage converting
means (400).

Patentansprüche

1. Stromversorgungsvorrichtung, umfassend:

ein erstes Spannungswandlungsmittel (300),
um eine erste Wechselstromspannung (101) in
eine erste Gleichstromspannung (311) umzu-
wandeln und um einen Spannungspegel der er-
sten Gleichstromspannung (311) zu einer zwei-
ten Gleichstromspannung (321) zu ändern, die
einen höheren Spannungspegel aufweist als
der Spannungspegel der ersten Gleichstrom-
spannung (311);
ein zweites Spannungswandlungsmittel (400),
um die zweite Gleichstromspannung (321) in ei-
ne zweite Wechselstromspannung umzuwan-
deln; und
einen Stromdetektor (600), um einen Strom
nachzuweisen, der durch eine erste Last (500)
fließt, und um ein Stromdetektionssignal (601)
an das erste Spannungswandlungsmittel (300)
zu liefern, so dass das erste Spannungswand-
lungsmittel (300) eine konstante Gleichstrom-
ausgabespannung liefert,
dadurch gekennzeichnet, dass
das zweite Spannungswandlungsmittel (400)
geeignet ist, einen Spannungspegel der zweiten
Wechselstromspannung in eine dritte Wechsel-
stromspannung (401) umzuwandeln, die einen
höheren Spannungspegel aufweist als der
Spannungspegel der zweiten Wechselstrom-
spannung, um die dritte Wechselstromspan-
nung (401) an die erste Last (500) zu liefern, und
das erste Spannungswandlungsmittel (300) fer-
ner geeignet ist, eine dritte Gleichstromspan-
nung zu erzeugen, die einen niedrigeren Span-
nungspegel aufweist als der Spannungspegel
der ersten Gleichstromspannung (311),
und die dritte Gleichstromsspannung an eine
zweite Last liefert, indem es die erste Wechsel-
stromspannung (101) empfängt, und
ferner ein drittes Spannungswandlungsmittel
(700) vorgesehen ist, um die dritte Gleichstrom-
spannung an die zweite Last zu liefern.

2. Stromversorgungseinrichtung nach Anspruch 1, wo-
bei das erste Spannungswandlungsmittel (300) um-
fasst:

ein Gleichrichtermittel (310), um die erste Wech-
selstromspannung (101) in die erste Gleich-
stromspannung (311) umzuwandeln; und
einen Gleichstrom-Gleichstrom-Wandler (320)
zum Umwandeln der ersten Gleichstromspan-
nung (311) in die zweite Gleichstromspannung
(321), um die zweite Gleichstromspannung
(321) an das zweite Spannungswandlungsmit-
tel (400) zu liefern,
wobei der Gleichstrom-Gleichstrom-Wandler
(320) den Spannungspegel der zweiten Gleich-
stromspannung (321) als Reaktion auf das
Stromdetektionssignal (601) variiert.
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3. Stromversorgungseinrichtung nach Anspruch 1, wo-
bei das zweite Spannungswandlungsmittel (400) ein
Royer-Inverter ist.

4. Stromversorgungseinrichtung nach Anspruch 1, wo-
bei das zweite Spannungswandlungsmittel (400)
umfasst:

einen Transformator (T4), der eine Primärspule
und eine Sekundärspule aufweist, wobei die Pri-
märspule des Transformators (T4) mit einem
Ausgangsanschluss des ersten Spannungs-
wandlungsmittels (300) verbunden ist und die
Sekundärspule des Transformators mit der er-
sten Last (500) verbunden ist;
einen Resonanzkondensator (CR), der parallel
mit der Primärspule geschaltet ist, um einen LC-
Resonanzkreis zu bilden;
einen ersten Transistor (Q8), wobei eine Basis
des ersten Transistors (Q8) mit dem Ausgabe-
anschluss des ersten Spannungswandlungs-
mittels (300) verbunden ist, wobei ein Kollektor
des ersten Transistors (Q8) mit einem ersten
Ende des Resonanzkondensators (CR) verbun-
den ist und wobei ein Emittter des ersten Tran-
sistors (Q8) mit einer Erde verbunden ist, um
den Transformator (T4) anzutreiben;
einen zweiten Transistor (Q9), wobei eine Basis
des zweiten Transistors (Q9) mit dem Ausgabe-
anschluss des ersten Spannungswandlungs-
mittels (300) verbunden ist, wobei ein Kollektor
des zweiten Transistors (Q9) mit einem zweiten
Ende des Resonanzkondensators (CR) verbun-
den ist und wobei ein Emittter des zweiten Tran-
sistors (Q9) mit der Erde verbunden ist, um den
Transformator (T4) anzutreiben.

5. Stromversorgungseinrichtung nach Anspruch 4, wo-
bei das zweite Spannungswandlungsmittel (400) fer-
ner einen ersten Widerstand (R1) umfasst, wobei ein
erstes Ende des ersten Widerstands (R1) mit der
Basis des ersten Transistors (Q8) verbunden ist und
ein zweites Ende des ersten Widerstands (R1) mit
dem Ausgabeanschluss des ersten Spannungs-
wandlungsmittels (300) verbunden ist.

6. Stromversorgungseinrichtung nach Anspruch 5, wo-
bei das zweite Spannungswandlungsmittel (400) fer-
ner einen zweiten Widerstand (R2) umfasst, wobei
ein erstes Ende des zweiten Widerstands (R2) mit
der Basis des zweiten Transistors (Q9) verbunden
ist und ein zweites Ende des zweiten Widerstands
(R2) mit dem Ausgabeanschluss des ersten Span-
nungswandlungsmittels (300) verbunden ist.

7. Stromversorgungseinrichtung nach Anspruch 1, wo-
bei die erste Wechselstromspannung (101) eine
kommerzielle Wechselstromspannung ist und die

zweite Gleichstromspannung (321) einen Span-
nungspegel zwischen etwa 150 Volt und etwa 200
Volt aufweist.

8. LCD-Vorrichtung, umfassend:

die Stromversorgungseinrichtung nach einem
der Ansprüche 1 bis 6, wobei die zweite Last
eine LCD-Tafel (850) zum Anzeigen eines Bilds
auf der Basis eines Treibersignals von einer
Vielzahl von LCD-Tafel-Treibern (830; 840) ist;
wobei die erste Last eine Hintergrundbeleuch-
tungseinheit (510) ist, die unter der LCD-Tafel
(850) angeordnet ist, um Licht an die LCD-Tafel
(850) zu liefern;
wobei das dritte Spannungswandlungsmittel
(700) geeignet ist, die dritte Gleichstromspan-
nung an jeden der LCD-Tafel-Treiber (830; 840)
zu liefern.

9. LCD-Vorrichtung nach Anspruch 8, wobei die erste
Wechselstromspannung (101) eine kommerzielle
Wechselstromspannung ist, wobei die zweite
Gleichstromspannung (321) einen Spannungspegel
zwischen etwa 150 Volt und etwa 200 Volt aufweist
und wobei ein Spannungspegel der zweiten Gleich-
stromspannung (321), die an das dritte Spannungs-
wandlungsmittel (700) angelegt wird, kleiner ist als
der Spannungspegel der zweiten Gleichstromspan-
nung (321), die an das zweite Spannungswand-
lungsmittel (400) angelegt wird.

Revendications

1. Un appareil d’alimentation électrique, comprenant :

un premier moyen de conversion de tension
(300) pour convertir une première tension de
courant alternatif (101) en une première tension
de courant continu (311), et pour changer un
niveau de tension de la première tension de cou-
rant continu (311) en une deuxième tension de
courant continu (321) ayant un niveau de ten-
sion supérieur au niveau de tension de la pre-
mière tension de courant continu (311).
un deuxième moyen de conversion de tension
(400) pour convertir la deuxième tension de cou-
rant continu (321) en une deuxième tension de
courant alternatif ; et
un détecteur de courant (600) pour détecter un
flux de courant au travers d’une première charge
(500), et pour fournir un signal de détection de
courant (601) au premier moyen de conversion
de tension (300) pour que le premier moyen de
conversion de tension (300) fournisse une ten-
sion de sortie de courant continu constante
caractérisé en ce que
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le deuxième moyen de conversion de tension
(400) soit adapté pour changer un niveau de ten-
sion de la deuxième tension de courant alternatif
en une troisième tension de courant alternatif
(401) ayant un niveau de tension supérieur au
niveau de tension de la deuxième tension de
courant alternatif pour fournir la troisième ten-
sion de courant alternatif (401) à la première
charge (501), et
le premier moyen de conversion de tension
(300) est de plus adapté pour générer une troi-
sième tension de courant continu ayant un ni-
veau de tension inférieur au niveau de tension
de la première tension de courant continu (311)
et fournit la troisième tension de courant continu
à une deuxième charge, en recevant la première
tension de courant alternatif (101), et
comprenant également un troisième moyen de
conversion de tension (700) pour fournir la troi-
sième tension de courant continu à la deuxième
charge.

2. L’appareil d’alimentation électrique de la revendica-
tion 1, où le premier moyen de conversion de tension
(300) comprend :

un moyen de rectification (310) pour rectifier la
première tension de courant alternatif (101) en
la première tension de courant continu (311) ; et
un convertisseur continu - continu (320) pour
convertir la première tension de courant continu
(311) en deuxième tension de courant continu
(321) pour fournir la deuxième tension de cou-
rant continu (321) au deuxième moyen de con-
version de tension (400),
où ledit convertisseur continu - continu (320) va-
rie le niveau de tension de la deuxième tension
de courant continu (321) en réponse au signal
de courant détecté (601).

3. L’appareil d’alimentation électrique de la revendica-
tion 1, où le deuxième moyen de conversion de ten-
sion (400) est un convertisseur Royer.

4. L’appareil d’alimentation électrique de la revendica-
tion 1, où le deuxième moyen de conversion de ten-
sion (400) comprend :

un transformateur (T4) comprenant une bobine
primaire et une bobine secondaire, la bobine pri-
maire du transformateur (T4) étant connectée à
une borne de sortie du premier moyen de con-
version de tension (300), et
la bobine secondaire du transformateur étant
connectée à la première charge (500) ;
un condensateur à résonnance (CR), connecté
en parallèle à la bobine primaire, pour former un
circuit de résonnance LC ;

un premier transistor (Q8), une base du premier
transistor (Q8) étant connectée à la borne de
sortie du premier moyen de conversion de ten-
sion (300), un collecteur du premier transistor
(Q8) étant connecté à une première extrémité
du condensateur à résonnance (CR), et un
émetteur du premier transistor (Q8) étant con-
necté à la terre, pour entraîner le transformateur
(T4) ;
un deuxième transistor (Q9), une base du
deuxième transistor (Q9) étant connectée à la
borne de sortie du premier moyen de conversion
de tension (300), un collecteur du deuxième
transistor (Q9) étant connecté à une deuxième
extrémité du condensateur à résonnance (CR),
et un émetteur du deuxième transistor (Q9) étant
connecté à la terre, pour entraîner le transfor-
mateur.

5. L’appareil d’alimentation électrique de la revendica-
tion 4, où le deuxième moyen de conversion de ten-
sion (400) comprend également un premier résistor
(R1), une première extrémité du premier résistor
(R1) étant connectée à la base du premier résistor
(Q8), et une deuxième extrémité du premier résistor
(R1) étant connectée à la borne de sortie du premier
moyen de conversion de tension (300).

6. L’appareil d’alimentation électrique de la revendica-
tion 5, où le deuxième moyen de conversion de ten-
sion (400) comprend également un deuxième résis-
tor (R2), une première extrémité du deuxième résis-
tor (R2) étant connectée à la base du deuxième tran-
sistor (Q9), et une deuxième extrémité du deuxième
résistor (R2) étant connectée à la borne de sortie du
premier moyen de conversion de tension (300).

7. L’appareil d’alimentation électrique de la revendica-
tion 1, où la première tension de courant alternatif
(101) est une tension de courant alternatif commer-
cial, et la deuxième tension de courant continu (321)
possède un niveau de tension entre environ 150
volts et environ 200 volts.

8. Un appareil LCD, comprenant :

l’appareil d’alimentation électrique selon l’une
des revendications 1 à 6,
où la deuxième charge est un panneau LCD
(850) pour afficher une image basée sur un si-
gnal d’entraînement à partir d’une pluralité de
pilotes de panneau LCD (830 ; 840) ;
où la première charge est une unité de rétro
éclairage (510), disposée sous le panneau LCD
(850), pour fournir une lumière au panneau LCD
(850);
où le troisième moyen de conversion de tension
(700) est adapté pour fournir la troisième tension
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de courant continu à chacun des pilotes de pan-
neau LCD (830 ; 840).

9. L’appareil LCD de la revendication 8, où la première
tension de courant alternatif (101) est une tension
de courant alternatif commercial, la deuxième ten-
sion de courant continu (321) possède un niveau de
tension entre environ 150 volts et environ 200 volts,
et un niveau de tension de la deuxième tension de
courant continu (321) appliquée au troisième moyen
de conversion de tension (700) est inférieur au ni-
veau de tension de la deuxième tension de courant
continu (321) appliquée au deuxième moyen de con-
version de tension (400).
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