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(57) ABSTRACT

A liquid crystal display module and its scanning circuit
board therein. There are a first scanning circuit and a second
scanning circuit located at both ends of each of the scanning
lines in the LCD panel. While scanning, both the first
scanning circuit and the second scanning circuit drive the
same scanning line simultaneously, so as to equivalently
reduce the delay effect caused by the RC time constant. The
first scan driving circuit and the second scan driving circuit
could be placed on different scanning circuit boards with the
same layout. The scanning circuit board has two connectors
at the both ends and a scanning interface at a side. The
scanning circuit board could be used at both sides of the
LCD panel by the rotation of 180°.
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LIQUID CRYSTAL DISPLAY MODULE AND
SCANNING CIRCUIT BOARD THEREOF

[0001] This is a continuation of co-pending U.S. patent
application Ser. No. 09/609651, filed Jul. 3, 2000.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a scanning tech-
nique of an LCD (liquid crystal display) panel. More par-
ticularly, this invention relates to an LCD module with
symmetrical scanning circuit boards at the two ends of the
LCD panel.

[0004] 2. Description of the Related Art

[0005] FIG. 1 (Prior Art) is a plane view of a conventional
LCD module. As shown in FIG.1, the LCD module com-
prises an LCD panel 100, a data circuit board 120, a plurality
of data driver integrated circuits (ICs) 122, a scanning circuit
board 130, a plurality of scan driver ICs 132, and a driving
circuit 110. Driving circuit 110 connects to data circuit board
120 via connecting line 112 for transferring corresponding
data driving signals and scanning control signals. Data
circuit board 120 then connects to scanning circuit board
130 through connector 125 for transferring scanning control
signals to scanning circuit board 130. Data driver [C 122 and
scan driver IC 132 are in the form of the tape carrier package
(or called TCP). Data driver ICs 122 connect to data circuit
board 120 at the upper part of LCD panel 100, and scan
driver ICs 132 connect to scanning circuit board 130 at the
left side of LCD panel 100. The display of the conventional
LCD is achieved by using a back light source or other light
sources, which would not be described here.

[0006] FIG. 2 (Prior Art) is a circuit diagram of the
conventional LCD panel 100. Assume that the LCD panel is
a color LCD. As shown in FIG. 2, the LCD panel comprises
a pixel electrode 101 with an array of m rows and 3n
columns. The number of the pixel electrodes 101 is mx3n.
Additionally, each pixel electrode 101 is configured at the
intersection of the scanning lines (represented as
102(1)~102(m)) and the data lines (represented as
103(1)~103(#)), and the scanning lines are controlled with
scan driver ICs 132, and the data lines are controlled with
data driving ICs 122.

[0007] In a color LCD, each pixel comprises three pixel
electrodes 101 representing red, green and blue, respec-
tively. Namely, a group of mxn pixel electrodes 101 is used
to represent red and forms the R subpixels. Another group of
mxn pixel electrodes 101 is used to represent green and
forms the G subpixels. Finally, the rest of the mxn pixel
electrodes 101 is used to represent blue and forms the B
subpixel. As a result, the color LCD has a total pixel or point
number of mx3n.

[0008] The first to the m-th scanning lines or electrodes
102(1) to 102(m) are respectively aligned along the rows of
the array. The first to the 3n-th data lines or electrodes 103(1)
to 103(3n) are respectively aligned along the columns of the
array. Thus, thin film transistors (TFTs) 106 with a total
number of (mx3n) are configured at the intersections of
scanning lines from 102(1) to 102(s) and data lines from
103 (1) to 103 (3#), in order to drive each of mx3n pixel
electrodes 101.
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[0009] Each TFT 106 on the same scanning line with its
gate electrically links to the corresponding one of the
scanning lines from 102(1) to 102(m). And each TFT 106 on
the same data line with its drain electrically links to the
corresponding one of the data lines from 103(1) to 103().
The sources of all TFTs 106 electrically link to the corre-
sponding pixel electrode 101.

[0010] According to FIG. 1 and FIG. 2, the operation of
the conventional LCD module is described below. First of all
, according to the current image data, driving circuit 110
sends the data driving signal to data circuit board 120 and
sends the scanning control signal to scanning circuit board
130. According to the scanning control signal, scan driver IC
132 is able to scan every scanning line from 102(1) to
102(rm) on the LCD panel. That is, scan driver IC 132 sends
a logic high level signal to one of the scanning lines to turn
on the TFTs 106 connected to this scanning line. On the
other hand, data driver IC 122 sends the image data to the
data lines from 103(1)to 103(3#). Meanwhile, all TFTs 106
connected to the scanning line pass the image data on the
data lines to the correspondent pixel electrodes 101 for
displaying. After all the scanning lines from 102(1) to
102(m) are scanned in sequence, the displaying of the whole
picture frame is completed.

[0011] As described above, while processing the display
of the pixels on a specified scanning line, scan driver IC 132
must send a logic high level signal to turn on all TFTs 106
on the scanning line. Accordingly, the image data on the data
lines can be sent to the corresponding pixel electrodes 101.
However, the case described above is ideal condition. In the
real condition, since there is a delay effect caused by RC
time constant of the conducting lines, the logic high level
signal received by TFTs 106 connecting to the scanning line
may undergo a severe distortion. FIG. 3 (Prior Art) is a
schematic diagram of a conventional technique of a practical
procedure for scanning the scanning lines. The logic high
level pulse signal 133 sent from the scan driver IC 132 will
turn on the nearest TFT 106 first. Nonetheless, when the
logic high level pulse signal is transferred via the scanning
line, the high frequency components are filtered out and a
logic high level pulse signal 133b is produced due to the RC
time constant of the resistance and the capacitance of the
conducting line. The distorted logic high level pulse signal
133b could neither insure that the correspondent TFT 106
being provided with sufficient turn-on time to allow the
image data to enter pixel electrode 101, nor that the closing
time of the previous TFT being fast enough to avoid been
overlapped by the next data line. The phenomenon is going
to get worse in the LCD modules with larger sizes and higher
resolutions. For example, in the LCD with the XGA type
(with the size of about 13.3" to 14.1", and the resolution of
1024x768), the time for scanning each scanning line is about
20.67 us. On the other hand, it will take 13.39 ms to scan
each scanning line of the LCD with the UGXA type (with
the size of 17", and the resolution of 1600x1200). Hence,
when the size and resolution of an LCD get bigger, the
delaying problem of the scanning line is getting more
serious. This is the problem encountered when proceeding
the driving of a conventional LCD module.

SUMMARY OF THE INVENTION

[0012] Therefore, the object of the present invention is to
provide an LCD module with identical scanning circuit
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boards located at both sides of the LCD panel and the
connected scan driver ICs would carry out the scanning of
each scanning line from both ends, thereby equivalently
reducing the delay effect of each scanning line caused by the
RC time constant. Accordingly, the quality of the LCD
module is improved.

[0013] The present invention achieves the above-indicated
objects by providing an LCD module comprising an LCD
panel, a driving circuit unit, a first scanning circuit board, a
second scanning circuit board, a plurality of first scan driver
IC and a plurality of second scan driver IC. The LCD panel
has a plurality of scanning lines parallel to its width side.
The driving circuit unit is applied to emit a first scanning
control signal and a second scanning control signal which
are then sent to the first scanning circuit board and the
second scanning circuit board, respectively. The first scan-
ning circuit board is configured at the first height side of the
LCD panel. The second scanning circuit board is placed at
the second height side of the LCD panel. In addition, the first
scanning circuit board and the second scanning circuit board
have the same circuit layout, and both are provided with a
first connector, a second connector and a scanning interface,
respectively. The scanning circuit board receives the first
scanning control signal via its first connector and sends it to
its scanning interface. The second scanning circuit board
receives the second scanning control signal via its second
connector and sends it to its scanning interface. The first
scan driver ICs are coupled between the scanning interface
of the first scanning circuit board and a side of the LCD
panel to scan the scanning lines sequentially according to the
first scanning control signal. Meanwhile, the second scan
driver ICs are coupled between the scanning interface of the
second scanning circuit board and an opposite side of the
LCD panel to scan the scanning lines sequentially according
to the second scanning control signal. In addition, the first
scan driver ICs and the second scan driver ICs drive the
same scanning line synchronously, thereby equivalently
reducing the delay effect resulted from the RC time constant.

[0014] In addition, in order to share the same circuit board
assembly, the first scan driver ICs and the second scan driver
ICs are configured in rotation of 1800 to each other, and the
scanning sequences are reverse in practice. The first scan-
ning control signal sent to the first scanning circuit board
contains a first data-shifting direction signal (that is, the R/L
signal) and a first scanning activation signal (that is, the
STVR or STVL signal). In addition, the second scanning
control signal sent to the second scanning circuit board
contains a second data-shifting direction signal (that is, the
R/L signal) and a second scanning activation signal (that is,
the STVR or STVL signal). The first data-shifting direction
signal and the second data-shifting direction signal respec-
tively represent opposite shifting directions. The first scan-
ning activation signal and the second scanning activation
signal are respectively used for activating the scanning
procedures of the first scan driver ICs and the second scan
driver ICs.

[0015] Furthermore, the present invention provides a scan-
ning circuit board located in an LCD module with an LCD
panel, which comprises a first connector configured at one
end of the scanning circuit board for receiving the first
scanning control signal, a second connector configured at
the other end of the scanning circuit board for receiving the
second scanning control signal, and a scanning interface
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placed at the side of the scanning circuit board for connect-
ing with the scan driver ICs. It is noticed that, in a certain
configuration, each scanning circuit board only uses one of
the both connectors. When the scanning circuit board is
configured at the first height side of the LCD panel and
receives the first scanning control signal through the first
connector, the scan driver ICs on the scanning interface can
scan every scanning line sequentially from the first height
side of the LCD panel. In addition, when the scanning circuit
board is placed at the second height side of the LCD panel
and receives the second scanning control signal from the
second connector, the scan driver ICs on the scanning
interface can scan every scanning line sequentially from the
second height side.

[0016] Other objects, features, and advantages of the
invention will become apparent from the following detailed
description of the preferred but non-limiting embodiments.
The following description is made with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG.1 (Prior Art) is a plane view of a conventional
LCD module.

[0018] FIG. 2 (Prior Art) is a circuit diagram of a con-
ventional LCD panel.

[0019] FIG. 3 (Prior Art) is a schematic diagram for
illustrating the scenning process in the prior art.

[0020] FIG. 4 is a plane view of the LCD module in
accordance with the embodiment of the present invention.

[0021] FIG. 5 is a schematic diagram of the scanning
circuit board configured at the left side of the LCD panel in
accordance with the embodiment of the present invention.

[0022] FIG. 6 is a schematic diagram of the scanning
circuit board configured at the right side of the LCD in
accordance with the embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0023] The present invention is to provide a solution to the
delay effect caused by RC time constant of the scanning
lines in driving the LCD panel. The present invention can be
applied to the LCD with bigger sizes and higher resolutions
developed in the future. The embodiment of the present
invention is to provide identical scan driver ICs at the both
sides of the LCD panel respectively (namely the two ends of
each scanning line) and to scan one of the scanning lines
from the both ends at the same time, thereby equivalently
reducing the equivalent RC time constant. Because the
scanning operation is performed from both ends of each
scanning line, the greatest delay would occur at the center of
the picture frame.

[0024] To realize the scanning method described, the
embodiment of the present invention uses identical scan
driver ICs and scanning circuit boards to implement the
driving mechanism at the both ends of the scanning lines,
thereby reducing the number of the components required in
the assembly line. FIG. 4 represents a plan view of an LCD
module in accordance with this embodiment, wherein the
components that are the same with those shown in FIG. 1
are marked by the same symbols.
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[0025] As shown in FIG. 4, the LCD module primarily
comprises a driving circuit 110, a data circuit board 120q,
data driver ICs 122, a scan circuit board 160, scan driver ICs
14a~14e, a scan circuit board 162, scan driver ICs
1502~150¢ and an L.CD panel 100. It is assumed that the
LCD panel 100 of this embodiment has a resolution of
1600x1200. If each scan driver IC (140a~140¢ or
1500~150¢) includes 240 scanning channels, the embodi-
ment of the present invention would need 10 scan driver ICs.
In addition, if each data driver IC includes 400 data chan-
nels, the embodiment of the present invention would need
1600%x3/400=12 data driver ICs.

[0026] The differences between the present invention and
the conventional technique shown in FIG. 1 are described as
follows:

[0027] (1) At the both opposite sides of LCD panel 100,
there are a scanning unit 170 including the scanning circuit
board 160 and the scan driver ICs 140418140¢, and a
scanning unit 172 including the scanning circuit board 162
and the scan driver ICs 150a~150e. In practice, scanning
unit 170 and 172 synchronously scan every scanning line in
LCD panel 100. It is noticed that since scanning circuit
board 160 and scanning circuit board 162 have the same
circuit layout, there is only one kind of the circuit board
needed for preparation in the assembly line. In addition, scan
driver circuit IC 140a~140¢ and scan driver IC 150a~150¢
can be implemented by the same commercial scan driver
ICs. Namely, there is only one kind of the scan driver IC
needed for preparation in the assembly line.

[0028] (2) The driving circuit 110 would send the corre-
spondent signals to scanning unit 170 and 172 respectively
via connector 125 so as to adapt to different scanning
conditions at the both sides. Essentially, the first scanning
control signal and the second scanning control signal con-
tains the same signal lines, which are slightly different in
some aspects and will be described later.

[0029] The two features described above are further dis-
cussed in the following.

[0030] As described above, the first scanning circuit board
160 and the second scanning circuit board 162 are the same,
namely the two circuit boards have the same circuit layout.
FIG. 5 is a schematic plan diagram of the scanning circuit
board 160 in accordance with the embodiment of present
invention. The scanning circuit board 160 comprises a
connector CN1, a connector CN2, scanning interface circuits
1702~170¢ and an on-board circuit 165.

[0031] Connector CN1 or CN2 is selectively connected to
an external connector 125 for receiving the correspondent
scanning control signal. It is noticed that only one of the both
connectors is in use at a time. As shown in FIG. 5, only
connector CN1 is connected to connector 125. Scanning
interface circuits 170a~170e, meanwhile, are configured to
the right side of scanning circuit board 160 for connecting
with the five scan driver ICs 140a~140¢. On-board circuit
165 is applied for sending the scanning control signals
received from connector CN1 or connector CN2 to scanning
interface circuits 170a~170e. In FIG. 5, since only connec-
tor CN1 is in use, the portion of on-board circuit 165
pertaining to connector CN2 is regarded as the open circuit.

[0032] On the scanning circuit board 160 shown in FIG.
5, the scan driver ICs 140a~140¢ are sequentially mounted
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and connected with scanning interface circuits 170a~170¢ in
a normal or increment direction. The input/output terminals
of each scan driver IC comprises a control input terminal
(connected to the side of the circuit board) and scanning
output terminals (connected to the side of the LCD panel).
Symbol “¢” shown in the figure represents the location of the
first pin. More specifically, all the scanning control signal
lines (described later) sent to the scan driver ICs 140a~140e
are configured in the downward order, and the pins pertain-
ing to the scan driving signals (represented as Y1~Y240) are
also configured in the normal order. Scanning circuit board
160 is placed at the left side of LCD panel 100.

[0033] On the other hand, FIG. 6 represents a schematic
diagram of scanning circuit board 162 in accordance with
the embodiment of the present invention. In other words, the
same circuit board component in the assembly line is placed
at the right side of LCD panel 100. As shown in FIG. 6, the
scanning circuit board 162 has the same structure as the
scanning circuit board 160, including a connector CN1, a
connector CN2, scanning interface circuits 170a~170¢ and
an on-board circuit 165. Practically, scanning circuit board
162 can be obtained by rotating the scanning circuit board
160 shown in FIG. 5 by 180°. In this case, only connector
CN2 is connected to connecting unit 125 and connector CN1
is not in use. In addition, scanning interface circuits
170e~170q (in the reverse order) are now located at the left
side of scanning circuit board 162 for connecting the five
scan driver ICs 150a~150¢.

[0034] In the scanning circuit board 162 shown in FIG. 6,
each scan driver IC 150a~150¢ configured to scanning
interface 170a~170¢ is in the reverse order. Namely, all the
scanning control lines sent to each scan driver IC 150a~150e
are configured upwardly, and the pins pertaining to scan
driving signals (represented as Y1~Y240) are also config-
ured in the reverse order. Meanwhile, scanning circuit board
162 is placed at the right side of LCD panel 100.

[0035] The on-board circuit 165 is used to guide the scan
driving signals received from connector CN1 and connector
CN2 to the corresponding pins of scanning interface circuits
170a~170¢ for the two different situations. Each pin of
scanning interface circuits 170a~170¢ is connected to two
input sources, one from connector CN1 and the other from
connector CN2. Since only one connector is used at a time,
each pin of scanning interface circuits 170a~170¢ hence
receives a signal from one input source only, and the other
input source is regarded as open. Hence one circuit board
component in the assembly line can be used to implement
scanning circuit board 160 and scanning circuit board 162.
In the preferred embodiment of the present invention, since
the circuit board component can be used to implement the
scanning circuit board 160 and the scanning circuit board
162, the number of the components prepared in the assembly
line will not increase, which facilitates the material man-
agement in the production line.

[0036] Inthe embodiment of the present invention, each of
the first scanning control signal and the second scanning
control signal generated by driving circuit 110 comprises the
following signal lines: (1)VCC (power source); (2)GND
(ground); (3)VGH (the high level of the scanning signal);
(4)VGL (the low level of the scanning signal); (5)R/L
(representing the data shifting direction to be right, denoted
by “R”, or left, denoted by “L”); (6)STVR (forward scan-
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ning signal); (7)STVL (backward scanning signal); (8§)CKV
(vertical clock pulse); (9)OE (output enabling signal); and
(10)VCOM (common electrode voltage). Referring to FIG.
5 and FIG. 6, the ten signal lines are allocated in the
numbering order from the starting position “s.” It is noticed
that scan driver ICs 1402~140¢ and scan driver ICs
150a~150e are allocated in the reverse directions.

[0037] The first scanning control signal sent to scanning
circuit 160 and the second scanning control signal sent to
scanning circuit board 162 are different in the signal line
R/L, the signal line STVR and the signal line STVL. The
signal line R/L contained in the first scanning control signal
is set as “R”, which means the shifting direction is set as
right, and the signal line R/L contains in the second scanning
control signal is set as “L”, which means the shifting
direction is set as left. They are set to be the reverse
directions. These signals could be implemented by using an
inverter. In addition, since scan driver ICs 1402~140¢ con-
nected to scanning circuit board 160 are in a normal scan-
ning sequence (from Y1 to Y240), the signal line STVR is
set and the signal line STVL is floating. On the other hand,
since scan driver ICs 150a~150e connected to scanning
circuit board 162 are in the reverse scanning sequence, the
signal line STVL is set and the signal line STVR is floating.
The signal assignment can be implemented by the exchange
of the signal lines.

[0038] It is noticed that, between scan driver ICs
1402~140¢ or scan driver ICs 150a~150¢, a designating
signal is needed to notify the next scan driver IC that the last
scan driver IC finishes the scanning of its corresponding
scanning lines, in order to continue the scanning procedure.
As shown in FIG. 5, the pin of scan driver IC 140a denoted
by STVR receives the signal line STVR of the first scanning
control signal, and the scan driver IC 140a sequentially
drives the scanning lines from Y1 to Y240. After the driving
of the 240 scanning lines is completed, the pin of scan driver
IC 1404 denoted by STVL sends a notification signal to the
pin of the scan driver IC 1405 denoted by STVR for
activating the scanning performed by the scan driver IC
140b. The transference of the notification signal continues
until reaching the scan driver IC 140e. At this time, the
scanning procedure for all the scanning lines is completed.
On the other hand, as shown in FIG. 6, the pin of the scan
driver IC 150a denoted by STVL receives the signal line
STVL of the second scanning control signal, and the scan
driver IC 1504 sequentially drives the scanning lines from
Y240 to Y1. After the driving of the 240 scanning lines is
completed, the pin of scan driver IC 1504 denoted by STVR
sends a notification signal to the pin of the scan driver IC
150b denoted by STVL for activating the scanning per-
formed by the scan driver IC 150b. The transference of the
notification signal continues until reaching the scan driver
IC 150¢. At this time, the scanning procedure for all the
scanning lines is completed.

[0039] Accordingly, each scanning line of LCD panel 100
is drived from its both ends synchronously in order to
equivalently reduce the delay effect caused by the RC time
constant. In addition, since the driving circuit boards and the
scan driver ICs used at the both ends are the same (merely
configured to the opposite direction), it will not increase the
cost of the preparation for the assembly components and
thus suitable for industrial use.
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[0040] While the invention has been described by way of
example and in terms of a preferred embodiment, it is to be
understood that the invention is not limited thereto. On the
contrary, it is intended to cover various modifications and
similar arrangements and procedures, and the scope of the
appended claims therefore should be accorded the broadest
interpretation so as to encompass all such modifications and
similar arrangements and procedures.

What is claimed is:
1. A liquid crystal display module, comprising:

a liquid crystal display panel having a plurality of scan-
ning lines parallel to a first side of the liquid crystal
display panel;

a driving circuit unit for generating a first scanning
control signal and a second scanning control signal;

a first scanning unit, comprising:

a first scanning circuit board, coupled to the driving
circuit unit, for receiving the first scanning control
signal, the first scanning circuit board including at
least one connector and a scanning interface; and

a plurality of first scan drivers, coupled between the
first scanning circuit board and a second side of the
liquid crystal display panel, for sequentially scan-
ning the scanning lines according to the first scan-
ning control signal, wherein the first scan drivers
receive the first scanning control signal through the
connector and the scanning interface of the first
scanning circuit board; and

a second scanning unit, comprising:

a second scanning circuit board, coupled to the driving
circuit unit, for receiving the second scanning con-
trol signal, the second scanning circuit board includ-
ing at least one connector and a scanning interface;
and

aplurality of second scan drivers, coupled to the second
scanning circuit board and a third side of the liquid
crystal display panel opposite to the second side of
the liquid crystal panel, for sequentially scanning the
scanning lines according to the second scanning
control signal, wherein the second scan drivers
receive the second scanning control signal through
the connector and the scanning interface of the
second scanning circuit board,

wherein the first scanning circuit board is identical to the
second scanning circuit board, and the first scanning
unit and the second scanning unit drive one of the
scanning lines simultaneously.

2. The liquid crystal display module according to claim 1,
wherein the first scan drivers and the second scan drivers are
integrated circuits with tape carrier packages.

3. The liquid erystal display module according to claim 1,
wherein the first scanning control signal contains a first
data-shifting direction signal and a first scanning activation
signal, and the second scanning control signal contains a
second data-shifting direction signal and a second scanning
activation signal.

4. The liquid crystal display module according to claim 3,
wherein the first data-shifting direction signal of the first
scanning control signal and the second data-shifting direc-
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tion signal of the second scanning control signal represent
the reverse shifting directions; and the first scanning acti-
vation signal of the first scanning control signal and the
second scanning activation signal of the second scanning
control signal respectively activate the scanning procedures
of the first scan drivers and the second scan drivers.

5. The liquid crystal display module according to claim 1,
wherein the first and second scanning circuit boards for
connecting with the first and the second scan drivers respec-
tively to scan a plurality of scanning lines extending from
one side of the liquid crystal display panel to another side of
the liquid crystal display panel;

the first scanning circuit board further comprises:

an on-board circuit for sending the first scanning con-
trol signals received from the connector of the first
scanning circuit board to the scanning interface the
first scanning circuit board,

wherein the first scan drivers connected to the scanning
interface of the first scanning circuit board sequen-
tially scan the scanning lines from the second side of
the liquid crystal display panel when the first scan-
ning circuit board is allocated to the second side of
the liquid crystal display panel and receives the first
scanning control signal via the connector of the first
scanning circuit board,

the second scanning circuit board further comprises:

an on-board circuit for sending the second scanning
control signals received from the connector of the
second scanning circuit board to the scanning inter-
face the second scanning circuit board,

wherein the second scan drivers connected to the
scanning interface of the second scanning circuit
board sequentially scan the scanning lines from the
third side of the liquid crystal display panel when the
second scanning circuit board is allocated to the third
side of the liquid crystal display panel and receives
the second scanning control signal via the connector
of the second scanning circuit board.

6. The liquid crystal display module according to claim 5,
wherein the first scanning control signal contains a first
data-shifting direction signal and a first scanning activation
signal, and the second scanning control signal contains a
second data-shifting direction signal and a second scanning
activation signal.

7. The liquid crystal display module according to claim 6,
wherein the first data shifting direction signal of the first
scanning control signal and the second data shifting direc-
tion signal of the second scanning control signal respectively
represent the reverse shifting directions; and the first scan-
ning activation signal of the first scanning control signal and
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the second scanning activation signal of the second scanning
control signal respectively activate the scanning procedures
of the first scan drivers and the second scan drivers.

8. A liquid crystal display module, comprising:

a liquid crystal display panel having a plurality of scan-
ning lines parallel to a first side of the liquid crystal
display panel;

a driving circuit unit for generating a first scanning
control signal and a second scanning control signal;

a first scanning unit, comprising:

a first scanning circuit board, coupled to the driving
circuit unit, for receiving the first scanning control
signal, the first scanning circuit board including a
connector and a scanning interface; and

a plurality of first scan drivers, coupled between the
first scanning circuit board and a second side of the
liquid crystal display panel, for sequentially scan-
ning the scanning lines according to the first scan-
ning control signal, wherein the first scan drivers
receive the first scanning control signal through the
connector and the scanning interface of the first
scanning circuit board; and

a second scanning unit, comprising:

a second scanning circuit board, coupled to the driving
circuit unit, for receiving the second scanning con-
trol signal, the second scanning circuit board includ-
ing a connector and a scanning interface; and

a plurality of second scan drivers, coupled to the second
scanning circuit board and a third side of the liquid
crystal display panel opposite to the second side of
the liquid crystal panel, for sequentially scanning the
scanning lines according to the second scanning
control signal, wherein the second scan drivers
receive the second scanning control signal through
the connector and the scanning interface of the
second scanning circuit board,

wherein the first scanning unit and the second scanning
unit drive one of the scanning lines simultaneously;

wherein the first scanning circuit board and the second
scanning circuit board are identical to a circuit board
for transferring one of the first scanning control
signal and the second scanning control signal to one
side of the liquid crystal display panel so that the
configuration of the first scanning circuit board and
the second scanning circuit board is symmetrical
about a point on the liquid crystal display panel.
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