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7) ABSTRACT

A liquid crystal display includes a scan line driver (12) to
drive scan lines and a power source (14) to supply voltage
to the scan line driver. The scan line driver and power source
are formed directly on an array substrate of the liquid crystal
display. The liquid crystal display also includes a signal-
line-driving IC (15) mounted on the array substrate. The IC
incorporates a power source (DC voltage converter (1508)
and voltage stabilizer (1509)) to supply voltage to a signal
line driver (analog output circuit (1504) and the like). The
power source in the IC is integrated according to a low-
withstanding-voltage manufacturing process. With these
configurations, the liquid crystal display is compact and is

(22) Filed: Mar. 25, 2005 manufacturable at a low cost.
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LIQUID CRYSTAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Application
No. 2004-110279, filed on Apr. 2, 2004. The entire contents
of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display having a liquid crystal panel made of glass substrates
and liquid crystals held between the glass substrates. In
particular, the present invention relates to a liquid crystal
display that is small and low in cost.

[0004] 2. Description of Related Art

[0005] Liquid crystal displays having liquid crystal panels
are widely used, for example, in cellular phones. The liquid
crystal display incorporates integrated circuits to drive the
liquid crystal panel.

[0006] FIG. 1 is a view showing integrated circuits (ICs)
in a liquid crystal display and a manufacturing method
thereof according to a related art.

[0007] In FIG. 1, a signal-line-driving IC (integrated
circuit) incorporates, for example, an analog output circuit
that may form a signal line driver to drive signal lines
formed on a liquid crystal panel.

[0008] The signal-line-driving IC does not need high
voltage or negative voltage. Therefore, it does not need to be
manufactured according to a coarse design rule for a low
cost. Namely, the signal-line-driving IC can be manufac-
tured according to a fine design rule. The signal-line-driving
IC may also include an interface for receiving external
signals and a timing controller.

[0009] On the other hand, a power source IC includes a
low-voltage power source and a high-voltage power source.
The low-voltage power source generates a low voltage to
drive the signal line driver and a scan line driver that drives
scan lines of the liquid crystal panel. The high-voltage
power source generates a high voltage that is only required
by the scan line driver. The power source IC sometimes
includes the interface and the like mentioned above. The
high-voltage power source also generates a negative voltage
used by the scan line driver.

[0010] In this way, the power source IC generates high
voltage and negative voltage, and therefore, must be manu-
factured according to a highly-withstandable-voltage pro-
cess. In addition, to reduce the cost, the power source IC
must be manufactured according to a coarse design rule.

[0011] The signal-line-driving IC and power source IC are
external ICs that are mounted on the liquid crystal panel by,
for example, COG (chip on glass).

[0012] The signal-line-driving IC and the power source IC
are sometimes integrated into one chip to reduce cost. An
example of this type of related art is disclosed in Japanese
Unexamined Patent Application Publication No. 2001-
343945 (Patent Document 1).
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[0013] FIG. 2 is a view showing a liquid crystal display
with a signal-line-driving IC 15A in which a signal-line-
driving block and a power source block are integrated
according to a related art. A liquid crystal panel 1A consists
of a glass array substrate and a counter substrate that are
arranged to face each other. Between the array substrate and
the counter substrate, a liquid crystal layer is held.

[0014] On the array substrate of the liquid crystal panel
1A, scan lines 2 and signal lines 3 are arranged to intersect
each other. At each intersection of the scan lines 2 and signal
lines 3, a pixel is formed. The scan lines 2, the signal lines
3, and the pixels are in a display area 11. A scan line driver
12 to drive the scan lines 2 and an RGB select switch 13 to
properly select signal lines 3 according to display colors
(RGB) are directly formed on the array substrate. The
signal-line-driving IC 15A is manufactured as an external IC
chip according to a highly-withstandable-voltage (for
example, 20 V) process and is mounted on the array sub-
strate by COG.

[0015] The signal-line-driving IC 15A receives, via FPCs
(flexible printed circuits, not shown) connected to the liquid
crystal panel 1A, a DC voltage VDD (+2.4 V to +#3.3 V),
display signals (video signal (RGB signal), synchronizing
signal, and clock signal), and a setting signal.

[0016] The signal-line-driving IC 15A includes a display
signal interface 1501 to receive the display signals, a gamma
corrector 1502 to carry out gamma correction, a shift reg-
ister/latch 1503 to process the display signals, and an analog
output circuit 1504 to supply a signal from the shift register/
latch 1503 to the RGB select switch 13. The signal-line-
driving IC 15A also includes a setting signal interface 1505
to receive the setting signal, a timing controller 1306 to
adjust the timing of the setting signal, and a level shifter
1507 to shift the level of a signal from the timing controller
1506 and supply the level-shifted signal to the scan line
driver 12. The signal-line-driving IC 15A further includes a
DC voltage converter 1508A to convert the DC voltage
VDD into a voltage not exceeding +5.5 V, a voltage not
exceeding +12 V, and a voltage not below -9 V, a voltage
stabilizer 1509A to convert and stabilize the converted
voltages into a DC voltage AVDD (+5 V), a DC voltage
YGVDD, a DC voltage YGVSS, and a DC voltage XVSS,
and a common voltage generator 1510 to drop and stabilize
the DC voltage AVDD (+5 V) to a DC common voltage
VCOM/VCS.

[0017] The liquid crystal display of FIG. 2 integrates a
signal-line-driving block and a power source block into one
chip, to reduce the cost. The resultant signal-line-driving IC
15A includes the DC voltage converter 1508A and voltage
stabilizer 1509A that serve as a power source to generate
high voltages and negative voltages. Due to this, the signal-
line-driving IC 15A must be manufactured according to a
highly-withstandable-voltage process. The circuits that must
withstand high voltages, such as the DC voltage converter
1508A and voltage stabilizer 1509A are only a little over
10% of the entire circuits in the IC 15A, and therefore, it is
unreasonable to manufacture the IC 15A according to a
highly-withstandable-voltage process that increases the cost
of the liquid crystal display.

[0018] FIG. 3 is a graph showing relationships among the
manufacturing process, design rule, and cost of a liquid
crystal display. Under the same design rule, an IC manu-
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factured according to a highly-withstandable-voltage pro-
cess is more costly. If the IC is manufactured according to
a fine design rule, the cost thereof further increases. To
manufacture a highly-withstandable-voltage IC at a low
cost, a coarse design rule must be employed. This, however,
increases the size of the IC and thus the size of the liquid
crystal display and results in increasing the cost of the liquid
crystal display.

SUMMARY OF THE INVENTION

[0019] An object of the present invention is to provide a
liquid crystal display that is small and low in cost.

[0020] In order to accomplish the object, a first aspect of
the present invention provides a liquid crystal display
including a liquid crystal panel. The liquid crystal panel
consists of two glass substrates facing each other and a
liquid crystal layer held between the two glass substrates.
One of the two glass substrates includes a display area. The
display area includes scan lines, signal lines intersecting the
scan lines, and pixels formed at the intersections of the scan
lines and the signal lines, respectively. The liquid crystal
display is characterized by forming a scan line driver and a
first power source directly on the display-area-including
glass substrate, the scan line driver driving the scan lines,
and the first power source supplying voltage to the scan line
driver. The liquid crystal display is also characterized by
mounting an IC chip on the display-area-including glass
substrate, the IC chip incorporating a second power source
integrated in the IC chip according to a low-withstanding-
voltage manufacturing process, and the second power source
supplying voltage to a signal line driver that drives the signal
lines.

[0021] The first aspect forms the scan line driver and the
first power source for supplying voltage to the scan line
driver directly on the display-area-including glass substrate
and mounts, on the same glass substrate, the IC chip in
which the second power source for supplying voltage to the
signal line driver is integrated according to a low-withstand-
ing-voltage manufacturing process. With this configuration,
the liquid crystal display of the first aspect is small and low
in cost.

[0022] For the liquid crystal display of the first aspect, a
second aspect of the present invention includes, in the first
power source directly formed on the display-area-including
glass substrate, a voltage converter to convert a voltage
supplied from the second power source integrated in the IC
chip into a voltage to be supplied to the scan line driver.

[0023] According to the second aspect, the first power
source directly formed on the display-area-including glass
substrate includes a voltage converter to convert a voltage
supplied from the second power source integrated in the IC
chip into a voltage to be supplied to the scan line driver. With
this configuration, the liquid crystal display of the second
aspect is small and low in cost, and in addition, has no need
for arranging a separate power source to supply voltage to
the scan line driver.

[0024] For the liquid crystal display of any one of the first
and second aspects, a third aspect of the present invention
employs a discharger to discharge a capacitor without using
the IC chip, the capacitor stabilizing a voltage to be supplied
to the scan line driver.
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[0025] According to the third aspect, the liquid crystal
display further includes the discharger to discharge a capaci-
tor without involving the IC chip, the capacitor stabilizing a
voltage to be supplied to the scan line driver. With this
configuration, the liquid crystal display of the third aspect is
small and low in cost, and in addition, prevents breakage of
the IC chip.

[0026] For the liquid crystal display of any one of the first
to third aspects, a fourth aspect of the present invention
allows the second power source integrated in the IC chip to
suppress a voltage, which is produced during a process of
generating a voltage to be supplied to the signal line driver,
to or below a maximum operating voltage of the IC chip
determined by a manufacturing process of the IC chip.

[0027] According to the fourth aspect, the second power
source integrated in the IC chip suppresses a voltage, which
is produced during a process of generating a voltage to be
supplied to the signal line driver, to or below a maximum
operating voltage of the IC chip determined by a manufac-
turing process of the IC chip. With this configuration, the
liquid crystal display of the fourth aspect is small and low in
COst.

[0028] In this way, the present invention directly forms, on
a glass substrate, the scan line driver and first power source
to supply voltage to the scan line driver and mounts, on the
same glass substrate, the IC chip in which the second power
source driver to supply voltage to the signal line driver is
integrated according to a low-withstanding-voltage manu-
facturing process. With this configuration, the liquid crystal
display of the present invention is small and low in cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a view showing integrated circuits in a
liquid crystal display and a manufacturing method thereof
according to a related art;

[0030] FIG. 2 is a schematic view showing a liquid crystal
display having a signal-line-driving IC 15A according o a
related art;

[0031] FIG. 3 is a graph showing relationships among the
manufacturing process, design rule, and cost of a liquid
crystal display;

[0032] FIG. 4 is a schematic view showing a liquid crystal
display according to an embodiment of the present inven-
tion;

[0033] FIG. 5 is a view showing voltage conversion
carried out in the liquid crystal display of the embodiment of
FIG. 4;

[0034] FIG. 6 is a view showing a circuit arrangement of
a signal-line-driving IC 15 shown in FIG. § and a method
of manufacturing the same;

[0035] FIG. 7A is a view showing a problem that occurs
when a capacitor C for stabilizing a DC voltage YGVDD is
discharged to the signal-line-driving IC 15;

[0036] FIG. 7B is a view showing a solution for the
problem of FIG. 7A,

[0037] FIG. 8 is a view showing a problem that occurs
when a DC voltage VDD is simply doubled and tripled in the
signal-line-driving IC 15; and
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[0038] FIG. 9 is a view showing the operation of a DC
voltage converter 1508 and voltage stabilizer 1509 to solve
the problem of FIG. §.

DETAILED DESCRIPTION OF EMBODIMENTS

[0039] An embodiment of the present invention will be
explained with reference to the accompanying drawings.

[0040] FIG. 4 is a schematic view showing a liquid crystal
display according to an embodiment of the present inven-
tion. A liquid crystal panel 1 includes an array substrate
made of glass, a counter substrate made of glass and facing
the array substrate, and a liquid crystal layer arranged
between the array substrate and the counter substrate. The
liquid crystal panel 1 is, for example, a-Si (amorphous
silicon) type or p-Si (polysilicon) type.

[0041] On the array substrate, Y scan lines 2 and X signal
lines 3 intersect each other. At each intersection of the scan
lines 2 and the signal lines 3, a pixel is formed. The scan
lines 2, the signal lines 3 and the pixels are in a display area
11. Directly formed on the array substrate are a scan line
driver 12 to drive the scan lines 2, an RGB select switch 13
to properly select signal lines 3 according to colors (RGB)
to display, and a power source 14 to generate high and
negative voltages used to drive the scan line driver 12.
Mounted on the array substrate such as COG 1is a signal-
line-driving IC 15 (IC chip) that is externally prepared. The
signal-line-driving IC 15 includes a signal line driver to
drive the signal lines and is manufactured according to a
low-withstanding-voltage (for example, 5 V) process. The
counter substrate of the liquid crystal panel 1 has a counter
electrode that faces pixel electrodes formed on the array
substrate. On the back of the counter electrode, there is a
backlight serving as a light source.

[0042] In the display area 11, three kinds of pixels, i.e., R
(red), G (green), and B (blue) pixels are regularly arranged.
Each pixel has a switching element and a pixel electrode.
The switching element may be a TFT (thin film transistor)
of MOS structure. In this case, a control terminal, i.e., a gate
terminal of the TFT is connected to a scan line 2, a voltage
supply terminal, i.e., a source terminal of the TFT is con-
nected to a signal line 3, and a drain terminal of the TFT is
connected to the pixel electrode (not shown).

[0043] The signal-line-driving IC 15 receives, via FPCs
(flexible printed circuits, not shown) connected to the liquid
crystal panel 1, a DC voltage VDD (+2.4 V to +33 V),
display signals (video signal (RGB signal), synchronizing
signal, and clock signal), and a setting signal. The signal-
line-driving IC 15 includes a display signal interface 1501 to
receive the display signals, a gamma corrector 1502 to carry
out gamma correction, a shift register/latch 1503 to process
the display signals, and an analog output circuit 1504 to
supply a signal from the shift register/latch 1503 to the RGB
select switch 13. These components are integrated to form
the signal line driver.

[0044] The signal-line-driving IC 15 also includes a set-
ting signal interface 1505 to receive the setting signal, a
timing controller 1506 to adjust the timing of the setting
signal, and a level shifter 1507 to shift the level of a signal
from the timing controller 1506 and supply the level-shifted
signal to the scan line driver 12. The power source 14
receives a DC voltage AVDD (+5 V) from a voltage stabi-
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lizer 1509 incorporated in the signal-line-driving IC 15 and
a common voltage VCOM/VCS from a common voltage
generator 1510 incorporated in the IC 15.

[0045] FIG. 5 is a view showing voltage conversion
carried out in the liquid crystal display according to the
embodiment. In FIG. 5, the DC voltage VDD is converted
into a DC voltage AVDD, a DC voltage YGVDD, and a DC
voltage XVSS. The DC voltage AVDD is converted into the
DC common voltage VCOM/VCS. The DC voltage
YGVDD is converted into a DC voltage YGSS. To achieve
the voltage conversion shown in FIG. §, the signal-line-
driving IC 15 includes a DC voltage converter 1508 to
convert the DC voltage VDD into a voltage not exceeding
+5.5 'V, the voltage stabilizer 1509 to drop and stabilize the
converted voltage to the AVDD (+5 V), and the common
voltage generator 1510 to drop and stabilize the DC voltage
AVDD (+5 V) to the DC common voltage VCOM/VCS.
These components are integrated in the IC 15. The DC
voltage AVDD (+5 V) is supplied to the signal line driver
and the like contained in the IC 185, to drive them. The power
source 14 includes a voltage converter (not shown) to
increase the DC voltage AVDD (+5 V) to the DC voltage
YGVDD, a voltage converter (not shown) to convert the DC
voltage AVDD (+5 V) into the DC voltage XVSS, and a
voltage converter (not shown) to convert the DC voltage
YGVDD into a DC voltage YGVSS. The converted voltages
are supplied to the scan line driver 12 to drive the same.

[0046] FIG. 6 is a view showing a circuit arrangement of
the signal-line-driving IC 15 of FIG. 5 and a method of
manufacturing the same. As shown in FIG. 6, the power
source 14 that generates high voltages (and negative volt-
ages) required only by the scan line driver 12 is directly
formed on the array substrate of the liquid crystal panel 1.
On the other hand, the analog output circuit (1504) forming
the signal line driver for driving the signal lines of the liquid
crystal panel 1, the interfaces (1501, 1505) to receive
external signals, the timing controller (1506), and the low-
voltage power source (the DC voltage converter 1508,
voltage stabilizer 1509, and common voltage generator
1510) are integrated in the signal-line-driving IC 15.

[0047] As shown in FIG. 6, the embodiment directly
forms the power source 14 on the array substrate, and
therefore, the signal-line-driving IC 15 can positively
employ fine design rules to reduce the size of the IC 13.

[0048] FIG. 7A is a view showing a problem that occurs
when a capacitor C for stabilizing the DC voltage YGVDD
is discharged via the signal-line-driving IC 15, and FIG. 7B
is a view showing a solution for the problem. In FIG. 7A,
a switch SW1 is arranged in parallel with the power source
14. When stopping the liquid crystal display, the switch SW1
is closed so that the capacitor C for stabilizing the DC
voltage YGVDD is discharged via the signal-line-driving IC
15. At this time, the DC voltage YGVDD is applied to the
IC 15, and therefore, the IC 15 must be manufactured
according to a highly-withstandable-voltage process. If the
IC 15 is manufactured according to a low-withstanding-
voltage process, the IC 15 will be broken by the high DC
voltage YGVDD. In FIG. 7B, a switch SW2 is arranged in
parallel with the capacitor C. When stopping the liquid
crystal display, the switch SW2 is closed to discharge the
capacitor C. At this time, the DC voltage YGVDD is not
applied to the signal-line-driving IC 15, and therefore, the IC
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15 can be manufactured according to a low-withstanding-
voltage process. Even so, the IC 15 has no risk of breakage.
Capacitors for stabilizing the negative DC voltages XVSS
and YGSS may also have parallel switches so that the
negative voltages are not applied to the signal-line-driving
IC 15.

[0049] FIG. 8 is a view showing a problem that occurs
when the DC voltage VDD is simply doubled and tripled in
the signal-line-driving IC 15. A maximum operating voltage
of the signal-line-driving IC 15 is determined according to
a manufacturing process thereof. If the IC 15 is manufac-
tured based on a low-withstanding-voltage process like this
embodiment, the maximum operating voltage of the IC 15
is, for example, +5.5 V. If the DC voltage VDD (+2.4 V to
+3.3 V) is simply doubled or tripled in the IC 15, the
resultant voltage will sometimes exceed the maximum oper-
ating voltage.

[0050] FIG. 9 is a view showing operation of the DC
voltage converter 1508 and voltage stabilizer 1509 accord-
ing to the present invention to solve the problem of FIG. 8.
First, the DC voltage converter 1508 steps up the DC voltage
VDD (+2.4 V to +#3.3 V). When the voltage reaches +5.5 V,
the step-up operation is stopped to drop the voltage from
+5.5 V. When the voltage drops to, for example, +5.2 'V, the
step-up operation is resumed. Such operation is repeated to
convert the DC voltage VDD (+2.4 V to +3.3 V) into a
voltage not exceeding +5.5 V. The voltage stabilizer 1509
drops and stabilizes the converted voltage to the DC voltage
AVDD (45 V). Alternatively, as shown in FIG. 9, the DC
voltage VDD (+2.4 V to +3.3 V) may be dropped to and
stabilized at, for example, 2.5 V, and then increased to the
DC voltage AVDD (+5 V).

[0051] In the Lquid crystal display according to the
present invention, the scan line driver 12 sequentially sup-
plies a scan signal to the scan lines 2. At the same time, the
analog output circuit 1504 supplies video signals to the RGB
select switch 13, which properly selects the video signals
and supplies the selected signals to the signal lines 3. In the
display area 11, switching elements that receive the scan
signal are turned on, and through the turned-on switching
elements, the selected video signals are supplied to the pixel
electrodes. Then, electric fields are produced between the
pixel electrodes and the counter electrode, to drive liquid
crystals. The voltage levels of the supplied video signals
change the light transmittance of the liquid crystals in
transmitting light from the backlight, to display an image on
the display area 11.

[0052] As explained above, the present invention directly
forms, on an array substrate, the scan line driver 12 to drive
scan lines 2 and the power supply circuit 14 to supply
voltage to the scan line driver 12 and mounts, on the same
array substrate, the signal-line-driving IC 15 (IC chip) in
which the power source (the DC voltage converter 1508 and
voltage stabilizer 1509) to supply voltage to the signal line
driver (the analog output circuit 1504 and the like) is
integrated according to a low-withstanding-voltage manu-
facturing process. With this configuration, the liquid crystal
display of the present invention is small and low in cost. It
is preferable to manufacture the IC chip 15 based on a
five-volt-withstanding manufacturing process.

[0053] The power source 14 is provided with voltage
converters to convert a voltage supplied from the power
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source integrated in the signal-line-driving IC 15 into volt-
ages to be supplied to the scan line driver 12. With this
configuration, the liquid crystal display of the present inven-
tion is small and low in cost. In addition, there is no need of
arranging separate power sources to supply voltages to the
scan line driver 12.

[0054] The capacitor for stabilizing a voltage to be sup-
plied to the scan line driver 12 is discharged through a
discharger switch without passing through the signal-line-
driving IC 15. With this arrangement, the liquid crystal
display of the present invention is small and low in cost, and
in addition, prevents breakage of the IC 15 (IC chip).

[0055] The power source integrated in the signal-line-
driving IC 15 suppresses a voltage, which is generated
during a process of generating a voltage to be supplied to the
signal line driver, lower than a maximum operating voltage
of the IC 15 that is determined by a manufacturing process
of the IC 15. With this arrangement, the liquid crystal
display of the present invention is small and low in cost.

What is claimed is:

1. A liquid crystal display having a liquid crystal panel
composed of two glass substrates facing each other and
liquid crystals held between the two glass substrates, one of
the two glass substrates including a display area in which
scan lines, signal lines, and pixels are formed, the scan lines
and signal lines intersecting each other, the pixels being
formed at the intersections of the scan and signal lines,
respectively, the liquid crystal display comprising:

a scan line driver to drive the scan lines and a first power
source to supply voltage to the scan line driver, the scan
line driver and first power source being formed directly
on the display-area-including glass substrate; and

an IC (integrated circuit) chip mounted on the display-
area-including glass substrate, the IC chip incorporat-
ing a second power source integrated in the IC chip
according to a low-withstanding-voltage manufactur-
ing process, the second power source supplying voltage
to a signal line driver to drive the signal lines.

2. The liquid crystal display of claim 1, wherein:

the first power source directly formed on the display-area-
including glass substrate includes a voltage converter to
convert a voltage supplied from the second power
source integrated in the IC chip into a voltage to be
supplied to the scan line driver.
3. The liquid crystal display of any one of claims 1 and 2,
further comprising:

adischarger to discharge a capacitor without involving the
IC chip, the capacitor serving to stabilize a voltage to
be supplied to the scan line driver.
4. The liquid crystal display of any one of claims 1 to 3,
wherein:

the second power source integrated in the IC chip sup-
presses a voltage, which is produced during a process
of generating a voltage to be supplied to the signal line
driver, to or below a maximum operating voltage of the
IC chip determined by a manufacturing process of the
IC chip.



THMBW(EF)

S
[ i (S RIR) A ()

RF(EFR)AGE)

HAT R E (TR AGE)

R & T RER
US20050219193A1 NI (»&E)B
US11/088899 BiEH

REZMTERBRRROBERLA

FEMTEREARBRLF.

REZNTEREARBRAF.

2005-10-06

2005-03-25

patsnap

[#RI &8 A NAGAOKA KAZUTAKA

HIROTA SHINICHI

SHIGEHIRO KOJI

KANUMA TOSHINORI

MURATA HIROYOSHI
KEA NAGAOKA, KAZUTAKA

HIROTA, SHINICHI

SHIGEHIRO, KOJI

KANUMA, TOSHINORI

MURATA, HIROYOSHI
IPCH K& G02F1/1345 G02F1/133 GO9F9/00 GO9F9/35 G09G3/36 HO1L29/786
CPCH%E= G09G3/3674 G09G2330/04 G09G2300/0408 G09G3/3696
L A 2004110279 2004-04-02 JP
SNER4E Espacenet USPTO
RE(GR) SCAN LINES 2 LIQUID CRYSTAL PANEL |
REE TR OEATREIRARENRELTEER (12) MATEEMEE 11— DISPLAY AREA SN LNE |12
RNBFRUBENBIR (14) . AELRIBZNBFEREFLRERRE p— DRIVER
TEEHESER L, RELRELTELEEEINER LNESEE ﬁs
IC(15). ICEIEEBIR ( DCERERREE (1508 ) MiRES: (1509 ) ) 13-1 RGB SELECT SWITCH | 14 TR YOG
HDEES4RaEs (ERHHBEE (1504 ) £ ) RHtEE, ICHHER 0 T 15
BREEMEHNEIZHTER. FIAXEERESE  RRETHEEHET { { vomc:g .
LUE R A i ANALDG OUTRUT CiREUIT | | silFi I | STABILIZER ‘_j 1510

T |§03 T lf;ﬂﬁ T ISJUU %TI}:EE
‘ SHIFT REGISTER/LATCH | Iml{',’g{;ﬁmI |nccog%ms CENERATOR
1502 [ 1501 | 1505
GAMMA | [DiseLay smﬂ Ismma SIGNAL
CORRECTOR NEAE WEBAE J—
I |

T
DISPLAY SIGNALS

T
SETTING SIGNAL

V0D


https://share-analytics.zhihuiya.com/view/5931f31d-12a2-45c7-8392-1179754c5bce
https://worldwide.espacenet.com/patent/search/family/035053719/publication/US2005219193A1?q=US2005219193A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220050219193%22.PGNR.&OS=DN/20050219193&RS=DN/20050219193

