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Description
Technical Field

[0001] The present invention relates to a liquid crystal
display apparatus and atablet PC having the liquid crystal
display apparatus, and more particularly to liquid crystal
display apparatus for simplifying a manufacturing proc-
ess to enhance productivity and a tablet PC having the
liquid crystal display apparatus.

Background Art

[0002] Generally, a tablet is a device for a two-dimen-
sional graphic work. A user may write characters and
paint on a tablet pad of plate shape by using a pointing
device.

[0003] A tablet personal computer (hereinafter, re-
ferred to as tablet PC) includes a function of the tablet.

[0004] FIG. 1 is a perspective view showing a tablet
PC.
[0005] Referring to FIG. 1, the tablet PC 100 includes

a pointing device 110, a liquid crystal display panel 120
and a PC body 130. LCD display panels are know in the
art, for example from document JP Pub n°1997-43579
or document JP Pub n°1996-3-221003. A two-dimen-
sional coordinate is inputted via the pointing device 110.
An image is displayed via the liquid crystal display panel
120. The PC body 130 includes a digitizer (not shown).
The digitizer transforms the two-dimensional coordinate
into an electrical signal. A protection glass (not shown)
is disposed on the liquid crystal display panel 120 to pre-
vent the liquid crystal display panel 120 from being dam-
aged by the pointing device 110.

[0006] FIG. 2 is a perspective view showing a desktop
PC including a tablet PC of FIG. 1.

[0007] ReferringtoFIGS. 1and 2, atablet PC 100 may
be combined with a docking stage 200, so that the tablet
PC 100 is used as a desktop PC. A wireless or wired
keyboard 210 may be connected to the tablet PC 100
and a pointing device 110, so that the tablet PC may
receive signals from the keyboard 210 and the pointing
device 110.

[0008] FIG. 3is across-sectional view showing a gen-
eral LCD module used for a tablet PC.

[0009] Referring to FIG. 3, a general liquid crystal dis-
play module (hereinafter, referred to as LCD module) in-
cludes a liquid crystal display panel 300, a data printed
circuit board (hereinafter, referred to as data PCB) 310,
a backlightassembly 320, a digitizer 330 and a protection
glass 340. The liquid crystal display panel 300 displays
an image. The data PCB provides the liquid crystal dis-
play panel 300 with image signals. The backlight assem-
bly 320 provides the liquid crystal display panel 300 with
a light. The digitizer 330 transforms coordinate informa-
tion from the pointing device 110 into an electrical signal.
The protection glass 340 prevents the liquid crystal dis-
play panel from being damaged by the pointing device
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110.

[0010] The data PCB 310 is electrically connected to
the liquid crystal display panel 300 via a tape carrier pack-
age (hereinafter, referred to as TCP) 360 having a data
driver chip attached thereon. The TCP 360 is bent, so
that the data PCB 310 is disposed on a backside of the
backlight assembly 320.

[0011] Thedigitizer 330 ininterposed between the data
PCB 310 and the backlight assembly 320.

[0012] In the process of assembling the general LCD
module, the general LCD module is disposed upside
down. Then, the data PCB 310 is lifted up, and the digi-
tizer 330 is inserted into between the data PCB 310 and
the backlight assembly 320.

[0013] Thus, during the data PCB 310 is being lifted
up, a channel terminal of the data driver chip 350 formed
on the TCP 360 may be damaged and opened.

[0014] Further, aworker should pay attention to details
of a process for assembling the general LCD module, so
that a time spent for manufacturing the tablet PC increas-
es. Thus, productivity is lowered.

Disclosure of Invention
Technical Problem

[0015] Accordingly, the present invention is provided
to substantially obviate one or more problems due to lim-
itations and disadvantages of the related art.

[0016] In one aspect of the present invention, a liquid
crystal display apparatus for enhancing productivity is
provided.

[0017] In an embodiment of the present invention, a
tablet PC having the liquid crystal display apparatus is
provided.

Technical Solution

[0018] Aliquid crystal display apparatus includes a lig-
uid crystal display panel, a driver printed circuit board, a
digitizer, a backlight assembly and a receiving container.
The liquid crystal display panel receives image data, and
displays animage according to the image data. The driver
printed circuit board is electrically connected to the liquid
crystal display panel so as to provide the liquid crystal
display panel with the image data. The digitizer provides
the driver printed circuit board with signals corresponding
to coordinate information. The backlight assembly is dis-
posed under the liquid crystal display panel so as to pro-
vide the liquid crystal display panel with a light. The re-
ceiving container has a front side and a back side. The
front side supports the backlight assembly. First and sec-
ond protrusion portions are formed on the backside so
as to support the driver printed circuit board, such that
the driver printed circuit board is spaced apart from the
backside of the receiving container to form an insertion
space that extends from the first protrusion portion to the
second protrusion portion, the insertion space being con-



3 EP 1 636 636 B1 4

figured to facilitate insertion of the digitizer between the
driver printed circuit board and the receiving container.
[0019] The tablet personal computer includes the lig-
uid crystal display apparatus and a chassis that receives
the liquid crystal display panel and the backlight assem-
bly.

[0020] Thus, a work for lifting up the data PCB so as
to insert the digitizer into between the data PCB and the
receiving container is not required, thereby enhancing
productivity.

Description of Drawings

[0021] The above and other features and advantage
points of the present invention will become more appar-
entby describing in detail exemplary embodiments there-
of with reference to the accompanying drawings, in
which:

[0022] FIG. 1 is a perspective view showing a tablet
PC;
[0023] FIG. 2 is a perspective view showing a desktop

PC including a tablet PC of FIG. 1;

[0024] FIG. 3is a cross-sectional view showing a gen-
eral LCD module used for a tablet PC;

[0025] FIG. 4isan exploded perspective view showing
a liquid crystal display apparatus according to a first ex-
emplary embodiment of the present invention;

[0026] FIG. 5 is a plan view showing a backside of a
backlight assembly of FIG. 4;

[0027] FIG.6is a cross-sectional view taken along the
line A-A’ of FIG. 5;

[0028] FIG. 7 is a cross-sectional view taken along a
line B-B’ of FIG. 5;

[0029] FIG. 8 is a perspective view showing an inser-
tion of a digitizer into a mold frame and a data PCB;
[0030] FIG. 9 is a plan view showing a backside of a
backlight assembly of a liquid crystal display apparatus
according to a second exemplary embodiment of the
present invention;

[0031] FIG. 10 is a cross-sectional view taken along
the line C-C’ of FIG. 9; and

[0032] FIG. 11is a plan view showing another digitizer
being inserted into an insertion space of FIG. 9.

Best Mode

[0033] Hereinafter, the preferred embodiment of the
present invention will be described in detail with refer-
ence to the accompanied drawings.

[0034] Embodiment 1

[0035] FIG. 4isan exploded perspective view showing
a liquid crystal display apparatus according to a first ex-
emplary embodiment of the present invention, and FIG.
5 is a plan view showing a backside of a backlight as-
sembly of FIG. 4. FIG. 6 is a cross-sectional view taken
along the line A-A’ of FIG. 5, and FIG. 7 is a cross-sec-
tional view taken along a line B-B’ of FIG. 5.

[0036] Referring to FIG. 4, a liquid crystal display ap-
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paratus 400 according to a first exemplary embodiment
of the present invention includes a display assembly 500
and a backlight assembly 600. The display assembly 500
displays animage. The backlight assembly 600 provides
the display assembly 500 with a light.

[0037] The display assembly 500 includes a liquid
crystal display panel 510, a gate printed circuit board
(hereinafter, referred to as gate PCB) 520, a data printed
circuit board (hereinafter, referred to as data PCB) 530,
a gate tape carrier package (hereinafter, referred to as
gate TCP) 540 and a data tape carrier package (herein-
after, referred to as data TCP) 550. The liquid crystal
display panel 510 displays an image. The gate PCB 520
provides the liquid crystal display panel 510 with driving
signals. The data PCB 530 provides the liquid crystal
display panel 510 with image data signals. The gate TCP
540 electrically connects the gate PCB 520 to the liquid
crystal display panel 510. The data TCP 550 electrically
connects the data PCB 530 to the liquid crystal display
panel 510.

[0038] The liquid crystal display panel 510 includes a
thin film transistor substrate (hereinafter, referred to as
TFT substrate) 512, a color filter substrate 514 and a
liquid crystal layer (not shown). The TFT substrate 512
includes a thin film transistor (not shown) and a pixel
electrode (not shown). The color filter substrate 514 in-
cludes a color filter (not shown) and a common electrode
(not shown). The color filter substrate 514 faces the TFT
substrate 512. The liquid crystal layer is interposed be-
tween the TFT substrate 512 and the color filter substrate
514.

[0039] A plurality of data lines (not shown) and a plu-
rality of gate lines (not shown) are formed on the TFT
substrate 512. The data lines are extended in a first di-
rection. The gate lines are extended in a second direction
that is substantially perpendicular to the first direction. In
addition, the TFT substrate 512 includes a plurality of
pixel electrodes arranged in a matrix shape. The thin film
transistor includes a gate electrode, a drain electrode
and a source electrode. The gate electrode is electrically
connected to one of the gate lines. The source electrode
is electrically connected to one of the data lines. The
drain electrode is electrically connected to one of the pixel
electrodes.

[0040] The gate lines are electrically connected to the
gate TCP 540 having a gate driver chip 560. The data
lines are electrically connected to the data TCP 550 hav-
ing a data driver chip 570.

[0041] The data TCP 550 is electrically connected to
the data PCB 530, so that the data PCB applies an image
data signal to the data lines via the data TCP 550 at the
right time. The gate TCP 540 is electrically connected to
the gate PCB 520, so that the gate PCB 520 applies a
gate driving signal to the gate lines via the gate TCP 540.
[0042] A protection glass 580 is disposed on the liquid
crystal display panel 510 to protect the liquid crystal dis-
play panel 510. The protection glass 580 prevents the
liquid crystal display panel 510 from being damaged by
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an input pen (not shown).

[0043] The backlight assembly 600 includes a light
generating section 610 and a light guide plate 620. The
light generating section 610 generates a light. The light
guide plate 620 guides the light generated from the light
generating section 610 toward the liquid crystal display
panel 510. The light generating section 610 includes a
lamp 612 and a lamp reflector 614. The lamp reflector
614 covers the lamp 612 to reflect a light generated from
the lamp 612 toward the light guide plate 620.

[0044] The back light assembly 600 further includes a
reflection plate 630 and optical sheets 640. The reflection
plate 630 is disposed under the light guide plate 620 to
reflect a light that is leaked from the light guide plate 620
toward the light guide plate 620. The optical sheets 640
are disposed over the light guide plate 620 to uniformize
a luminance of a light emitted from the light guide plate
620.

[0045] A mold frame (or receiving container) 700 re-
ceives the display assembly 500 and the backlight as-
sembly 600.

[0046] The mold frame 700 receives the reflection
plate 630, the light guide plate 620 and the optical sheets
640 in sequence. Then, the mold frame 700 receives the
liquid crystal display panel 510, such that the liquid crystal
display panel 510 is disposed over the optical sheets 640.
[0047] A chassis 800 is combined with the mold frame
700 to fix the display assembly 500 and the backlight
assembly 600.

[0048] Adigitizer 900 is disposed under the mold frame
700. The digitizer 600 transforms coordinate information
from the input pen into an electrical signal. Then, the
electrical signal is transferred to a tablet PC body (not
shown). The tablet PC body receives the electrical signal
corresponding to an image data. The tablet PC provides
the data PCB 530 with the electrical signal to apply the
electrical signal to data lines.

[0049] The data TCP 550 is bent, such that the data
PCB 530 of the display assembly 500 is disposed on a
backside of the mold frame 700.

[0050] Referring to FIG. 5, the data PCB 530 includes
first and second connection portions 532 and 534. The
first and second connection portions 532 and 534 pro-
trude from each end of the data PCB 530. The first and
second connection portions 532 and 534 include first and
second connection holes 536 and 538 respectively. First
and second bolts 650 and 660 penetrate the first and
second connection holes 536 and 538 respectively, and
fix the data PCB 530 to the mold frame 700.

[0051] The mold frame 700 includes third and fourth
connection portions 710 and 720. The third and fourth
connection portions 710 and 720 correspond to the first
and second connection portions 532 and 534 respective-
ly.

[0052] Referring to FIGS. 6 and 7, the mold frame 700
includes the third and fourth connection portions 710 and
720. The third connection portion 710 protrudes from a
first end portion of the mold frame 700, such that the third
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connection portion 710 corresponds to the first connec-
tion portion 532. The fourth connection portion 720 pro-
trudes from a second end portion of the mold frame 700,
such that the fourth connection portion 720 corresponds
to the second connection portion 534.

[0053] The third connection portion 710 includes a first
protrusion 730 that protrudes upwardly from the third con-
nection portion 710. The fourth connection portion 720
includes asecond protrusion 740 that protrudes upwardly
from the fourth connection portion 720. The first protru-
sion 730 is substantially same as the second protrusion
740 in height.

[0054] The first protrusion 730 includes a first connec-
tion groove 732 that corresponds to the first connection
hole 536 of the data PCB 530. The second protrusion
740 includes a second connection groove 742 that cor-
responds to the second connection hole 538 of the data
PCB 530.

[0055] The data PCB 530 and the mold frame 700 may
be combined together by Front Mount method. That is,
the first and second bolts 650 and 660 pass through the
first and second connection holes 536 and 538 of the
data PCB 530, and inserted into the first and second con-
nection grooves 732 and 734 of the mold frame 700, so
that the data PCB 530 is fixed at a backside of the mold
frame 700.

[0056] Then, aninsertionspace 750 is formed between
the data PCB 530 and the mold frame 700 due to the first
and second protrusions 730 and 740. The digitizer 900
of FIG. 4 is inserted into the insertion space 750.
[0057] FIG. 8 is a perspective view showing an inser-
tion of a digitizer into a mold frame and a data PCB.
[0058] Referring to FIGS. 4 and 8, a digitizer 900 is
inserted into an insertion space formed between the data
PCB 530 and the mold frame 700 in a second direction
D2, so that the digitizer 900 is interposed between the
data PCB 530 and the mold frame 700.

[0059] Thus, a worker does not need to lift up the data
FCB 530 to insert the digitizer 900, when assembling an
LCD module. As a result, channel terminals of a data
driver chip 570 formed on the data TCP 550 are not
opened.

[0060] According to the present embodiment, a width
Wd2 of the digitizer 900 is substantially same as a width
Wd1 of the liquid crystal display apparatus 400. That is,
the digitizer 900 and the liquid crystal display apparatus
400 have a substantially same width in a first direction
D1 that is substantially perpendicular to the second di-
rection D2.

[0061] Thus, first and second connection portions 532
and 534 of the data PCB 530, and third and fourth con-
nection portions 710 and 720 of the mold frame 700 are
formed. The first and third connection portions 532 and
710 protrude from one side, and the second and fourth
connection portions 534 and 720 protrude from the other
side, so that the insertion space for receiving the digitizer
900 having same width as the liquid crystal display ap-
paratus 400 is formed.
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[0062] Embodiment 2

[0063] FIG. 9 is a plan view showing a backside of a
backlight assembly of a liquid crystal display apparatus
according to a second exemplary embodiment of the
present invention, and FIG. 10 is a cross-sectional view
taken along the line C-C’ of FIG. 9. The liquid crystal
display apparatus is same as in Embodiment 1 except
for a backlight assembly. Thus, the same reference nu-
merals will be used to refer to the same or like parts as
those described in Embodiment 1 and any further expla-
nation will be omitted.

[0064] Referring to FIG. 9, a liquid crystal display de-
vice according to a second exemplary embodiment of
the presentinvention includes a data PCB 1100 disposed
under a backside of a mold frame 1000. A data TCP 550
is bent, so that the data PCB 1100 is disposed under the
mold frame 1000. A width Wd2 of the data PCB 1100
and the digitizer 1200 is shorter than a width Wd1 of the
mold frame 1000. The digitizer 1200 is inserted between
the data PCB 1100 and the mold frame 1000.

[0065] The data PCB 1100 includes first and second
connection portions 1110 and 1120 protruded from both
ends of the data PCB 1100 respectively. The first and
second connection portions 1110 and 1120 include first
and second connection holes 1130 and 1140 to which
first and second bolts 1300 and 1400 penetrate, respec-
tively.

[0066] Additionally, the data PCB 1100 is combined
with the mold frame 1000.

[0067] Referring to FIG. 10, the mold frame 1000 in-
cludes first and second protrusions 1010 and 1020. The
first and second protrusions 1010 and 1020 correspond
to the first and second connection portions 1110 and
1120 of the data PCB 1100 respectively. The first and
second protrusions 1010 and 1020 include first and sec-
ond connection grooves 1030 and 1040respectively. The
first and second connection grooves 1030 and 1040 cor-
respond to the first and second connection holes 1130
and 1140 respectively.

[0068] The data PCB 1100 and the mold frame 1000
may be combined together by Front Mount method. That
is, the first and second bolts 1300 and 1400 pass through
the first and second connection holes 1130 and 1140 of
the data PCB 1100, and are inserted into the first and
second connection grooves 1030 and 1040 of the mold
frame 1000, so that the data PCB 1100 is fixed at a back-
side of the mold frame 1000.

[0069] Then, an insertion space 1050 is formed be-
tween the data PCB 1100 and the mold frame 1000 due
to the first and second protrusions 1010 and 1020.
[0070] A width of the insertion space 1050 is shorter
than the width Wd1 of the mold frame 1000. Thatis, when
widths W1 of the first and second connection portions
1110 and 1120 are subtracted from the width Wd1 of the
insertion space 1050, the width of the insertion space
1050 is obtained.

[0071] FIG. 11is a plan view showing another digitizer
being inserted into an insertion space of FIG. 9.
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[0072] Referring to FIGS. 10 and 11, a digitizer 1500
is chamfered. That s, corners that correspond to the first
and second protrusions 1010 and 1020 are cut out. In
detail, the corners are cut out as much as a depth W1 of
the first and second edges 1502 and 1504 respectively,
such that the digitizer 1500 may be inserted into the in-
sertion space 1050.

[0073] Hereinbefore, a liquid crystal display apparatus
having the data driver chip 570 formed on the data TCP
550 is explained.

[0074] Further, the structure of the liquid crystal display
apparatus according to the present invention is applied
to a touch screen type tablet PC having a tablet panel
that receives position coordinates from an input pen and
transfers the position coordinates to a digitizer.

[0075] As described above, an insertion space for re-
ceiving the digitizer is formed between the data PCB that
is disposed under the mold frame and mold frame. That
is, the first and second connection portions protruding at
each end of the mold frame and having the first and sec-
ond protrusions respectively, so that the insertion space
is formed.

[0076] Then, the digitizer is inserted into the insertion
space. Thus, a work for lifting up the data PCB to insert
the digitizer into between the data PCB and mold frame
is not required.

[0077] As a result, terminals of the data driver chip
formed on the TCP are not opened, which frequently oc-
curs when the data PCB is lifted up. Further, productivity
is enhanced because of simplicity of work.

Claims
1. Aliquid crystal display apparatus (400) comprising:

- aliquid crystal display panel (510) that receives
image data and displays an image according to
the image data;

- a driver printed circuit board (530; 1100) that
is electrically connected to the liquid crystal dis-
play panel (510) to provide the liquid crystal dis-
play panel (510) with the image data;

- a digitizer (900; 1200) that provides the driver
printed circuitboard (530; 1100) with signals cor-
responding to coordinate information;

- a backlight assembly (600) disposed under the
liquid crystal display panel (510) to provide the
liquid crystal display panel (510) with a light; and
- areceiving container (700; 1000) having a front
side and a back side, the front side supporting
the backlight assembly (600),

characterized in that
- first and second protrusion portions (730, 740;

1010, 1020) are formed on the back side of the
receiving container (700; 1000) to support the
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driver printed circuit board (530; 1100), such that
the driver printed circuit board (530; 1100) is
spaced apart from the back side of the receiving
container (700; 1000) to form an insertion space
(750; 1050) that extends from the first protrusion
portion (730; 1010) to the second protrusion por-
tion (740; 1020), the insertion space (750; 1050)
being configured to facilitate insertion of the dig-
itizer (900; 1200) between the driver printed cir-
cuit board (530; 1100) and the receiving con-
tainer (700; 1000).

The liquid crystal display apparatus (400) of claim 1,
wherein the receiving container (700) includes first
and second connection portions (710; 720) protrud-
ing from end portions of the receiving container
(700), such that a width of the end portion of the
receiving container (700) is larger than a width of the
receiving container (700), the first and second pro-
trusion portions (730; 740) protrude from the firstand
second connection portions (710; 720) respectively,
and the first and second protrusion portions (730;
740) include first and second connection holes (732;
742) respectively.

The liquid crystal display apparatus (400) of claim 2,
wherein the driver printed circuit board (530) in-
cludes third and fourth connection portions (532;
534) corresponding to the first and second connec-
tion portions (710; 720) of the receiving container
(700), the third and fourth connection portions (532;
534) have third and fourth connection holes (536,
538) respectively, and the third and fourth connec-
tion holes (536; 538) correspond to the first and sec-
ond connection holes (732; 742) respectively.

The liquid crystal apparatus of claim 3, wherein a
first bolt (650) penetrates the first connection hole
(732) and the third connection hole (536), and a sec-
ond bolt (660) penetrates the second connection
hole (742) and the fourth connection hole (538), so
that the driver printed circuit board (530) and the re-
ceiving container (700) are combined together, such
that the driver printed circuit board and the receiving
container (700) are spaced apart from each other.

The liquid crystal display apparatus (400) of claim 1,
wherein the first and second protrusion portions
(1010; 1020) are disposed on the edge portion of the
receiving container (1000), and the first and second
protrusion portions (1010, 1020) have first and sec-
ond connection holes (1030; 1040).

The liquid crystal display apparatus (400) of claim 5,
wherein the driver printed circuit board (1100) in-
cludes third and fourth connection holes (1130,
1140) corresponding to the first and second connec-
tion holes (1030, 1040), respectively.

10

15

20

25

30

35

40

45

50

55

7.

The liquid crystal display apparatus (400) of claim 6,
wherein a first bolt (1300) penetrates the first con-
nection hole (1030) and the third connection hole
(1130) and a second bolt (1400) penetrates the sec-
ond connection hole (1040) and the fourth connec-
tion hole (1140) to combine the driver printed circuit
board (1100) and the receiving container (1000),
such that the driver printed circuit board (1100) and
the receiving container (1000) are spaced apart from
each other.

The liquid crystal display apparatus (400) according
to any one of the preceding claims, wherein the dig-
itizer (900; 1200) is chamfered to be disposed be-
tween the driver printed circuit board (530; 1100) and
the receiving container (700; 1000).

A tablet personal computer characterized in that it
includes the liquid crystal display apparatus accord-
ing to any one of the claims 1 to 8, and a chassis
(800) that receives the liquid crystal display panel
(510) and the backlight assembly (600).

Patentanspriiche

1.

Flussigkristallanzeigevorrichtung (400), enthaltend:

- ein FlUssigkristallanzeigepaneel (510), das
Bilddaten empféngt und ein Bild gemaR der Bild-
daten anzeigt;

- eine gedruckte Treiberschaltungskarte (530;
1100), die mit dem Flissigkristallanzeigepaneel
(510) verbunden ist, um das Flussigkristallan-
zeigepaneel (510) mit den Bilddaten zu versor-
gen;

- einen Digitalisierer (900; 1200), der die ge-
druckte Treiberschaltungskarte (530; 1100) mit
Signalen entsprechend Koordinateninformatio-
nen versorgt;

- eine Hintergrundbeleuchtungsanordnung
(600), die unter dem FlUssigkristallanzeigepa-
neel (510) angeordnet ist, um das Flussigkri-
stallanzeigepaneel (510) mit Licht zu versorgen;
und

ein Aufnahmegehause (700; 1000), das eine
Vorderseite und eine Rickseite hat, wobei die
Vorderseite die Hintergrundbeleuchtungsan-
ordnung (600) tragt,

dadurch gekennzeichnet, dass

erste und zweite Vorsprungsabschnitte (730, 740;
1010, 1020) auf der Riickseite des Aufnahmegehéu-
ses (700; 1000) ausgebildet sind, um die gedruckte
Treiberschaltungskarte (530; 1100) derart zu halten,
dass die gedruckte Treiberschaltungskarte (530;
1100) von der Rickseite des Aufnahmegehauses
(700; 1000) beabstandet ist, um einen Einfigeraum
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(750; 1050) auszubilden, der sich vom ersten Vor-
sprungsabschnitt (730; 1010) zum zweiten Vor-
sprungsabschnitt (740; 1020) erstreckt, wobei der
Einfiigeraum (750; 1050) so beschaffen ist, dass er
das Einfligen des Digitalisierers (9000; 1200) zwi-
schen die gedruckte Treiberschaltungskarte (530;
1100) und das Aufnahmegehause gestattet.

Flussigkristallanzeigevorrichtung (400) nach An-
spruch 1, bei der das Aufnahmegehdause (700) einen
ersten und einen zweiten Verbindungsabschnitt
(710; 720) enthalt, die von Endabschnitten des Auf-
nahmegehauses (700) derart hervorragen, dass ei-
ne Breite des Endabschnittes des Aufnahmegehau-
ses (700) groRer ist als eine Breite des Aufnahme-
gehauses, der erste und der zweite Vorsprungsab-
schnitt (730; 740) vom ersten bzw. zweiten Verbin-
dungsabschnitt (710; 720) hervorragen und der er-
ste sowie der zweite Vorsprungsabschnitt (730; 740)
ein erstes bzw. ein zweites Verbindungsloch (732;
742) enthalten.

Flussigkristallenzeigevorrichtung (400) nach An-
spruch 2, bei dem die gedruckte Treiberschaltungs-
karte (530) einen dritten und einen vierten Verbin-
dungsabschnitt (532; 534) entsprechend dem ersten
und dem zweiten Verbindungsabschnitt (710; 720)
des Aufnahmegehauses (700) enthalt, der dritte so-
wie der vierte Verbindungsabschnitt (532; 534) ein
drittes bzw. ein viertes Verbindungsloch (536; 53)
haben und das dritte und vierte Verbindungsloch
(536; 538) dem ersten bzw. dem zweiten Verbin-
dungsloch (732; 742) entsprechen.

Flissigkristallanzeigevorrichtung nach Anspruch 3,
bei dem eine erste Schraube (650) das erste Ver-
bindungsloch (732) und das zweite Verbindungsloch
(536) durchdringt und eine zweite Schraube (660)
das zweite Verbindungsloch (742) und das vierte
Verbindungsloch (538) durchdringt, so dass die ge-
druckte Treiberschaltungskarte (530) und das Auf-
nahmegehause (700) miteinander derart kombiniert
sind, dass die gedruckte Treiberschaltungskarte und
das Aufnahmegehause (700) voneinander beab-
standet sind.

Flussigkristallanzeigevorrichtung (400) nach An-
spruch 1, bei dem der erste und der zweite Vor-
sprung (1010; 1020) am Randabschnitt des Aufnah-
megehauses (1000) angeordnet sind und der erste
sowie der zweite Vorsprungsabschnitt (1010, 1020)
ein erstes und ein zweites Verbindungsloch (1030;
1040) haben.

Flussigkristallanzeigevorrichtung (400) nach An-
spruch 5, bei der die gedruckte Treiberschaltungs-
karte (1100) ein drittes und ein viertes Verbindungs-
loch (1130, 1140) entsprechend dem ersten bzw.
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dem zweiten Verbindungsloch (1030, 1040) enthalt.

Flussigkristallanzeigevorrichtung (400) nach An-
spruch 5, bei der eine erste Schraube (1300) das
erste Verbindungsloch (1030) und das dritte Verbin-
dungsloch (1130) durchdringt und eine zweite
Schraube (1400) des zweite Verbindungsloch
(1040) und das vierte Verbindungsloch (1140)
durchdringt, um die gedruckte Treiberschaltungs-
karte (1100) und das Aufnahmegehause (1000) zu
kombinieren, so dass die gedruckte Treiberschal-
tungskarte (1100) und das Aufnahmegehéduse
(1000) voneinander beabstandet sind.

Flussigkristallanzeigevorrichtung (400) nach einem
der vorhergehenden Anspriiche, bei der der Digita-
lisierer (900; 1200) abgeschragt ist, um zwischen
der gedruckten Treiberschaltungskarte (530; 1100)
und dem Aufnahmegehause (700; 1000) angeord-
net zu werden.

Tablet-PC, dadurch gekennzeichnet, dass er die
Flussigkristallanzeigevorrichtung gemaR einem der
Anspriiche 1 bis 8 und ein Gehause (800) enthalt,
das das Flussigkristallanzeigepaneel (510) und die
Hintergrundbeleuchtungsanordnung (600) auf-
nimmt.

Revendications

Appareil d’affichage a cristaux liquides (400)
comprenant :

- un écran d’affichage a cristaux liquides (510)
qui recoit des données d’image et affiche une
image en fonction des données d’image ;

- une carte de circuits imprimés de commande
(530; 1100) qui est électriquement connectée a
I'écran d’affichage a cristaux liquides (510) pour
fournir les données d’'image al I'écran d’afficha-
ge a cristaux liquides (510) ;

-un numériseur (900 ; 1200) qui fournit a la carte
de circuits imprimés de commande (530; 1100)
des signaux correspondant a des informations
de coordonnées ;

- un ensemble de rétroéclairage (600) disposé
sous I'écran d’affichage a cristaux liquides (510)
pour fournir une lumiére a I'écran d’affichage a
cristaux liquides (510) ; et

- un conteneur de réception (700 ; 1000) ayant
une face avant et une face arriéere, le coté avant
supportant 'ensemble de rétroéclairage (600),

caractérisé en ce que

- des premiére et deuxieme portions faisant
saillie (730, 740 ; 1010, 1020) sont formées sur
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le coté arriere du conteneur de réception (700 ;
1000) pour supporter la carte de circuits impri-
més de commande (530 ; 1100), de sorte que
la carte de circuits imprimés de commande
(530 ; 1100) est espacée de la face arriere du
conteneur de réception (700 ; 1000) pour former
un espace d’insertion (750 ; 1050) qui s’étend
de la premiere portion faisant saillie (730 ; 1010)
ala deuxiéme portion faisant saillie (740; 1020),
I'espace d’insertion (750 ; 1050) étant configuré
pour faciliter l'insertion du numériseur (900 ;
1200) entre la carte de circuits imprimés de com-
mande (530 ; 1100) et le conteneur de réception
(700 ; 1000).

Appareil d’affichage a cristaux liquides (400) selon
la revendication 1, dans lequel le conteneur de ré-
ception (700) comprend des premiére et deuxieme
portions de connexion(710; 720) faisant saillie par
rapport aux portions d’extrémité du conteneur de ré-
ception (700), de sorte qu’une largeur de la portion
d’extrémité du conteneur de réception (700) soit su-
périeure a une largeur du conteneur de réception
(700), les premiére et deuxiéme portions faisant
saillie (730 ; 740) faisant saillie par rapport aux pre-
miére etdeuxiéme portions de connexion (710 ; 720)
respectivement, et les premiére et deuxiéme por-
tions faisant saillie (730 ; 740) comprennent des pre-
mier et deuxiéme trous de connexion (732 ; 742) res-
pectivement.

Appareil d’affichage a cristaux liquides (400) selon
la revendication 2, dans lequel la carte de circuits
imprimés de commande (530) comprend des troisiée-
me et quatriéme portions de connexion (532 ; 534)
correspondant aux premiére et deuxiéme portions
de connexion (710 ; 720) du conteneur de réception
(700), les troisieme et quatriéeme portions de con-
nexion (532 ; 534) ont des troisieme et quatrieme
trous de connexion (536, 538) respectivement, etles
troisiéme et quatrieme trous de connexion (536 ;
538) correspondent aux premier et deuxiéme trous
de connexion (732 ; 742) respectivement.

Appareil d’affichage a cristaux liquides selon la re-
vendication 3, dans lequel un premier boulon (650)
pénetre dans le premier trou de connexion (732) et
le troisiéme trou de connexion (536), et un deuxiéme
boulon (660) pénétre dans le deuxieme trou de con-
nexion (742) etle quatrieme trou de connexion (538),
de sorte que la carte de circuits imprimés de com-
mande (530) et le conteneur de réception (700)
soient combinés ensemble de maniére a ce que la
carte de circuits imprimés de commande et le con-
teneur de réception (700) soient espacés I'un de
l'autre.

Appareil d’affichage a cristaux liquides (400) selon
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la revendication 1, dans lequel les premiere et
deuxiéme portions faisant saillie (1010 ; 1020) sont
disposées sur la portion de bord du conteneur de
réception (1000), et les premiere et deuxiéme por-
tions faisant saillie (1010, 1020) ont des premier et
deuxiéme trous de connexion (1030 ; 1040).

Appareil d’affichage a cristaux liquides (400) selon
la revendication 5, dans lequel la carte de circuits
imprimés de commande (1100) comprend des troi-
siéme et quatriéme trous de connexion (1130, 1140)
correspondant aux premier et deuxiéme trous de
connexion (1030, 1040) respectivement.

Appareil d’affichage a cristaux liquides (400) selon
la revendication 6, dans lequel un premier boulon
(1300) pénétre dans le premier trou de connexion
(1030) et le troisieme trou de connexion (1130) et
un deuxiéme boulon (1400) pénétre dans le deuxié-
me trou de connexion (1040) et le quatriéme trou de
connexion (1140) pour combiner la carte de circuits
imprimés de commande (1100) et le conteneur de
réception (1000), de sorte que la carte de circuits
imprimés de commande (1100) et le conteneur de
réception (1000) soient espacés I'un de l'autre.

Appareil d’affichage a cristaux liquides (400) selon
'une quelconque des revendications précédentes,
dans lequel le numériseur (900 ; 1200) est biseauté
pour étre disposé entre la carte de circuits imprimés
de commande (530 ; 1100) et le conteneur de ré-
ception (700 ; 1000).

Ordinateur personnel tablette caractérisé en ce
qu’il comprend I'appareil d’affichage a cristaux liqui-
des selon I'une quelconque des revendications 1 a
8, et un chassis (800) qui recoit I'écran d’affichage
a cristaux liquides (510) et 'ensemble de rétroéclai-
rage (600).
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