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(54) Driving circuit and method for driving a display

(57) In one aspect of the invention, a method for driv-
ing a display includes the steps of processing input image
signals into pixel signals associated with the pixel matrix
and grayscales of the display, generating a polarity con-

trol signal POL, and determining transmitting paths of the
pixel signals according to the polarity control signal POL,
and writing the pixel signals into the pixel matrix of the
display along the determined transmitting paths.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to a dis-
play, and more particularly, to a driving circuit for driving
a display configured such that data latching and POL
storing are simultaneously performed, thereby reducing
the numbers of multiplexors and bus lines used in the
driving circuit, and method of driving same.

BACKGROUND OF THE INVENTION

[0002] A display panel has a substrate and pixel ele-
ments formed thereon. These pixel elements are sub-
stantially arranged in the form of a matrix having gate
lines in rows and data lines in columns. The display panel
is driven by a driving circuit including a gate driver and a
source driver. The gate driver generates a plurality of
gate signals (scanning signals) sequentially applied to
the gate lines for sequentially turning on the pixel ele-
ments row-by-row. The source driver generates a plural-
ity of data signals (source signals), i.e., sequentially sam-
pling image signals, simultaneously applied to the data
lines in conjunction with the gate signals applied to the
gate lines for displaying an image on the panel.
[0003] FIG. 8 is a block diagram of a conventional
source driver 10 of a display. The source driver 10 in-
cludes a shift register (not shown), a first latch array 11,
a first multiplexer array 12, a second latch array 13, a
level shifter array 14, a digital-to-analog converter (DAC)
array 15, a second multiplexer array 16, and an output
buffer array 17. The source driver 10 is electrically cou-
pled to a data input processor (data register) 20 having
a Mini-LVDS input interface 21 and a Series to Parallel
converter 22.
[0004] Image signals, LV0, LV1, ..., RV2, are first re-
ceived in the Mini-LVDS 21 and processed into a digital
image format appropriate to the spatial addressing and
the gray scale capabilities of the display, i.e., pixel data
signals, having R, G, B components corresponding red,
green and blue color signals, respectively. Each color
signal is composed of N bits. The pixel data signals are
converted from a serial format to a parallel format in the
Series to Parallel converter 22, and then outputted to the
first latch array 11 via bus lines 23. The shift register
sequentially outputs a plurality of enable signals to the
first latch array 11. The first and second latch arrays 11
and 13 latch and output the pixel data signal in response
to the enable signals. The first multiplexer array 12 having
a plurality of MUXs is arranged between the first and
second latch arrays 11 and 13 for determining a path of
the pixel data signals output from the first latch array 11
I to the second latch array 13 in response to a polarity
control signal POL from a timing controller (not shown).
The level shifter array 14 receives the pixel data signals
from the second latch array 13, changes the voltage level
of the pixel data signals and then outputs the pixel data

signals to the DAC array 15. The DAC array 15 converts
the pixel data signals received from the level shifter array
14 into analog pixel signals. The second multiplexer array
16 having a plurality of MUXs outputs the analog pixel
signals received from the DAC array 15 to the output
buffer array 17 selectively in paths according to the po-
larity control signal POL. Finally, the output buffer array
17 writes the analog pixel signals (i.e., the image signals)
to the panel pixels, for example, liquid crystal cells, for
display.
[0005] As shown in FIG. 9, the polarity control signal
POL has a polarity inverted periodically. It is the periodic
polarity inversion of the polarity control signal POL that
enables the control of the polarities of the pixel data R,
G, and B, through the first and second multiplexer arrays
12 and 16. However, the polarity inversion circuit includ-
ing the first and second multiplexer arrays 12 and 16 may
physically occupy about 3 % or more of an area of the
source driver on a display panel. The more bits the pixel
data R, G and B, the more MUXs in the first and second
multiplexer arrays 12 and 16, thereby increasing the com-
plexity and manufacture cost of the source driver.
[0006] Therefore, a heretofore unaddressed need ex-
ists in the art to address the aforementioned deficiencies
and inadequacies.

SUMMARY OF THE INVENTION

[0007] In one aspect of the present invention, a driving
circuit for driving a display having a plurality of pixels
spatially arranged in a matrix form includes an input in-
terface for processing input image signals into digital pix-
el signals associated with the pixel matrix and grayscales
of the display, a timing controller for generating a polarity
control signal POL, and a series to parallel converter elec-
trically coupled to the input interface for converting the
digital pixel signals from a series format to a parallel for-
mat and the timing controller for controlling output paths
of the parallel digital pixel signals. The series to parallel
converter has a plurality of latches, LATCH, for latching
and outputting the parallel digital pixel signals, and a plu-
rality of multiplexors, MUX, electrically coupled to the plu-
rality of latches LATCH for receiving the parallel digital
pixel signals therefrom and controlled by the polarity con-
trol signal POL for selecting the output paths of the par-
allel digital pixel signals. In one embodiment, the plurality
of latches LATCH has six latches LATCH, and the plu-
rality of multiplexors MUX has six multiplexors MUX. The
polarity control signal POL has a low state, POL(-), and
a high state, POL(+), and is alternately in the low and
high states POL(-) and POL(+). The input interface com-
prises a Mini-LVDS input interface.
[0008] The driving circuit also includes a source driver
electrically coupled to the series to parallel converter and
the timing controller for converting the digital pixel signals
into analog pixel signals and writing the analog pixel sig-
nals into the pixel matrix according to the polarity control
signal POL.
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[0009] In one embodiment, the source driver compris-
es a first latch array having a plurality of latches, Latch1,
electrically coupled to the plurality of multiplexors MUX
through bus lines for latching the digital pixel signals re-
ceiving from the plurality of multiplexors MUX and simul-
taneously outputting latched digital pixel signals, a sec-
ond latch array having a plurality of latches, Latch2, elec-
trically coupled to the first latch array for latching the dig-
ital pixel signals receiving from the first latch array and
simultaneously outputting latched digital pixel signals, a
level shifter array having a plurality of level shifters,
Level_Shifter, electrically coupled to the second latch ar-
ray for changing the voltage level of the digital pixel sig-
nals received therefrom, a digital-analog converter
(DAC) array having a plurality of alternately located pos-
itive DACs, PDAC, and negative DACs, NDAC, electri-
cally coupled to the level shifter array for converting the
digital pixel signals received therefrom into analog pixel
signals, a multiplexor array electrically coupled to the
DAC array for receiving the analog pixel signals there-
from, and selectively outputting the analog pixel signals
according to the polarity control signal POL, and an out-
put buffer array having a plurality of output buffers,
Output_Buffer, electrically coupled to the multiplexor ar-
ray for writing the analog pixel signals received from the
multiplexor array into the pixel matrix of the display.
[0010] In one embodiment, the transmitting paths of
the digital pixel signals from the plurality of latches
LATCH to the pixel matrix of the display are determined
according to the polarity control signal POL before they
are latched in the first latch array.
[0011] In another aspect of the present invention, a
driving circuit for driving a display having a plurality of
pixels spatially arranged in a matrix form has an input
interface for processing input image signals into pixel sig-
nals associated with the pixel matrix and grayscales of
the display, a timing controller for generating a polarity
control signal POL, a pair of multiplexors, MUX, electri-
cally coupled to the input interface for receiving the pixel
signals therefrom and controlled by the polarity control
signal POL for selecting transmitting paths of the parallel
pixel signals, a data register electrically coupled to the
pair of multiplexors MUX for stored the pixel signals in-
cluding its transmitting paths determined by the polarity
control signal POL, and a source driver having a latch
array electrically coupled to the data register for receiving
the stored pixel signals therefrom, the source driver con-
figured to write the stored pixel signals into the pixel ma-
trix according to the polarity control signal POL.
[0012] The polarity control signal POL has a low state,
POL(-), and a high state, POL(+), and is alternately in
the low and high states POL(-) and POL(+).
[0013] In one embodiment, the data register comprises
a series to parallel converter. The input interface com-
prises a pair of Mini-LVDS input interfaces.
[0014] In one embodiment, the source driver further
includes a shift register electrically coupled to the first
latch array.

[0015] In yet another aspect of the present invention,
a driving circuit for driving a display having a plurality of
pixels spatially arranged in a matrix form includes an input
interface for processing input image signals into pixel sig-
nals associated with the pixel matrix and grayscales of
the display, a timing controller for generating a polarity
control signal POL, and a source driver. The source driver
has a shift register for generating a plurality of sequential
pulses, a pair of multiplexors, MUX, for changing the se-
quence of the plurality of sequential pulses so as to de-
termine transmitting paths of the pixel signals according
to the polarity control signal POL, and a first latch array
for latching the pixel signals and its transmitting paths to
the pixel matrix according to the polarity control signal
POL.
[0016] The driving circuit further comprises a series to
parallel converter for converting a series format of the
pixel signals received from the input interface into a par-
allel format and outputting the parallel pixel signals to the
first latch array.
[0017] The polarity control signal POL has a low state,
POL(-), and a high state, POL(+), and is alternately in
the low and high states POL(-) and POL(+).
[0018] In one embodiment, the input interface compris-
es a Mini-LVDS input interface.
[0019] In a further aspect, the present invention relates
to a method for driving a display having a plurality of
pixels spatially arranged in a matrix form. In one embod-
iment, the method includes the steps of processing input
image signals into pixel signals associated with the pixel
matrix and grayscales of the display, generating a polarity
control signal POL, and determining transmitting paths
of the pixel signals according to the polarity control signal
POL, and writing the pixel signals into the pixel matrix
along the determined transmitting paths. The polarity
control signal POL has a low state, POL(-), and a high
state, POL(+), and is alternately in the low and high states
POL(-) and POL(+).
[0020] In one embodiment, the determining step is per-
formed with a plurality of latches. Further, the determining
step is performed with a series to parallel converter.
[0021] The processing step is performed with a Mini-
LVDS input interface.
[0022] These and other aspects of the present inven-
tion will become apparent from the following description
of the preferred embodiment taken in conjunction with
the following drawings, although variations and modifi-
cations therein may be affected without departing from
the spirit and scope of the novel concepts of the disclo-
sure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings illustrate one or
more embodiments of the invention and together with the
written description, serve to explain the principles of the
invention. Wherever possible, the same reference num-
bers are used throughout the drawings to refer to the
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same or like elements of an embodiment, and wherein:

FIG. 1 shows schematically a block diagram of a
driving circuit for driving a display for a positive po-
larity of a control signal according to one embodi-
ment of the present invention;
FIG. 2 shows schematically a block diagram of the
driving circuit of FIG. 1 for a negative polarity of a
control signal;
FIG. 3 shows schematically a block diagram of a
driving circuit for driving a display for a positive po-
larity of a control signal according to another embod-
iment of the present invention;
FIG. 4 shows schematically a block diagram of the
driving circuit of FIG. 3 for a negative polarity of a
control signal;
FIG. 5 shows schematically a block diagram of a
driving circuit for driving a display for a positive po-
larity of a control signal according to yet another em-
bodiment of the present invention;
FIG. 6 shows schematically a block diagram of the
driving circuit of FIG. 5 for a negative polarity of a
control signal;
FIG. 7 shows schematically time charts of signals of
a driving circuit according to one embodiment of the
present invention;
FIG. 8 shows schematically a block diagram of a
conventional driving circuit; and
FIG. 9 shows schematically time charts of signals of
a conventional driving circuit.

DETAILED DESCRIPTION OF THE INVENTION

[0024] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which exemplary embodiments of the
invention are shown. This invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this dis-
closure will be thorough and complete, and will fully con-
vey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements through-
out.
[0025] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the invention. Unless otherwise
defined, all terms (including technical and scientific
terms) used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention belongs. It will be further understood that terms,
such as those defined in commonly used dictionaries,
should be interpreted as having a meaning that is con-
sistent with their meaning in the context of the relevant
art and the present disclosure, and will not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein. As used herein, the singular forms "a",
"an" and "the" are intended to include the plural forms as

well, unless the context clearly indicates otherwise. As
used herein, "around", "about" or "approximately" shall
generally mean within 20 percent, preferably within 10
percent, and more preferably within 5 percent of a given
value or range. Numerical quantities given herein are ap-
proximate, meaning that the term "around", "about" or
"approximately" can be inferred if not expressly stated.
It will be further understood that the terms "comprises"
and/or "comprising," or "includes" and/or "including" or
"has" and/or "having" when used in this specification,
specify the presence of stated features, regions, integers,
steps, operations, elements, and/or components, but do
not preclude the presence or addition of one or more
other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.
[0026] The description will be made as to the embod-
iments of the present invention in conjunction with the
accompanying drawings of FIGS. 1-7. In accordance with
the purposes of this invention, as embodied and broadly
described herein, this invention, in one aspect, relates to
a driver for driving an LED backlight with random PWM
dimming control, and a method of driving same.
[0027] Referring to FIGS. 1 and 2, a driving circuit 100
for driving a display having a plurality of pixels spatially
arranged in a matrix form is shown according to one em-
bodiment of the present invention.
[0028] The driving circuit 100 includes an input inter-
face 110, for example, a Mini-LVDS Rx, for processing
input image signals, LV0, LV1, LV2, RV0, RV1 and RV2,
into digital pixel signals associated with the pixel matrix
and grayscales of the display. The digital pixel signals
have R, G, B components, i.e., three color signals that
indicate RED, GREEN, BLUE, respectively. In this ex-
emplary embodiment shown in FIGS. 1 and 2, each color
signal has 8 bits. Usually, the digital pixel signals are in
a series format.
[0029] The driving circuit 100 also includes a timing
controller (not shown) for generating a polarity control
signal POL 101.
[0030] The driving circuit 100 further includes a series
to parallel converter 120 electrically coupled to the input
interface 110 for converting the digital pixel signals from
the series format to a parallel format. The series to par-
allel converter 120 is also electrically coupled to the tim-
ing controller for controlling output/transmitting paths of
the parallel digital pixel signals. The series to parallel
converter 120 has six latches LATCH 122 for latching
and outputting the parallel digital pixel signals, and six
multiplexors MUX 124 electrically coupled to the latches
LATCH 122 for receiving the parallel digital pixel signals
therefrom and controlled by the polarity control signal
POL 101 for selecting the output/transmitting paths of
the parallel digital pixel signals. The polarity control signal
POL has a low state, POL(-), and a high state, POL(+),
and is alternately in the low and high states POL(-) and
POL(+). The input interface comprises a Mini-LVDS input
interface.
[0031] Additionally, the driving circuit 100 also includes
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a source driver electrically coupled to the series to parallel
converter 120 and the timing controller for converting the
digital pixel signals into analog pixel signals and writing
the analog pixel signals into the pixel matrix according
to the polarity control signal POL.
[0032] Specifically, the source driver has a first latch
array 140, a second latch array 150, a level shifter array
160, a DAC array 170, a multiplexor array 180 and an
output buffer array 190. The first latch array 140 has a
plurality of latches, Latch1, electrically coupled to the six
multiplexors MUX 124 through bus lines 130 for latching
the digital pixel signals receiving from the multiplexors
MUX 124 and simultaneously outputting latched digital
pixel signals. The second latch array 150 has a plurality
of latches Latch2, electrically coupled to the first latch
array 140 for latching the digital pixel signals receiving
from the first latch array 140 and simultaneously output-
ting latched digital pixel signals. The pixel signals output
from the first latch array 140 to the second latch array
150 with no need of the polarity control signal POL. The
level shifter array 160 has a plurality of level shifters
Level_Shifter, electrically coupled to the second latch ar-
ray 150 for changing the voltage level of the digital pixel
signals received therefrom. The DAC array 170 has a
plurality of alternately located PDAC and NDAC, electri-
cally coupled to the level shifter array 160 for converting
the digital pixel signals received therefrom into analog
pixel signals. The multiplexor array 180 is electrically cou-
pled to the DAC array 170 for receiving the analog pixel
signals therefrom, and selectively outputting the analog
pixel signals according to the polarity control signal POL
101. The output buffer array 190 has a plurality of output
buffers Output_Buffer, electrically coupled to the multi-
plexor array 180 for writing the analog pixel signals re-
ceived from the multiplexor array 180 into the data lines
Y1, Y2, ..., Yn-1 and Yn of the pixel matrix of the display.
[0033] According to the present invention, only six
latches LATCH 122 and six multiplexors MUX 124 are
utilized in the series to parallel converter 120 to determine
the transmitting paths of the digital pixel signals. Further,
the transmitting paths of the digital pixel signals from the
latches LATCH 122 to the data lines Y1, Y2, ..., Yn-1 and
Yn of the pixel matrix of the display are determined ac-
cording to the polarity control signal POL before they are
latched in the first latch array 140. FIG. 1 is corresponding
to a positive polarity POL(+) of the control signal POL
101, while FIG. 2 is corresponding to a negative polarity
POL(-) of the control signal POL 101.
[0034] FIGS. 3 and 4 show a driving circuit 300 for
driving a display according to another embodiment of the
present invention. The driving circuit 300 includes an in-
put interface 310, a polarity control signal POL 301, a
pair of multiplexors MUX 320, a data register 330 and a
source driver 340. The polarity control signal POL 301
can have a positive polarity POL(+), as shown in FIG. 3,
or a negative polarity POL(-), as shown in FIG. 4.
[0035] The input interface 310 has a pair of Mini-LVDS
Rx for processing input image signals, LV0, LV1, LV2,

and RV0, RV1, RV2, into pixel signals, respectively. The
polarity control signal POL 301 is generated by a timing
controller.
[0036] The pair of multiplexors MUX 320 is electrically
coupled to the input interface 310 for receiving the pixel
signals therefrom and controlled by the polarity control
signal POL 301 for selecting transmitting paths of the
parallel pixel signals. The data register 330 is electrically
coupled to the pair of multiplexors MUX 320 for stored
the pixel signals including its transmitting paths deter-
mined by the polarity control signal POL. The data reg-
ister may include a series to parallel converter.
[0037] The source driver 340 has a latch array 342
electrically coupled to the data register 330 for receiving
the stored pixel signals therefrom, and a shift register
341 electrically coupled to the first latch array 342. The
source driver 340 is configured to write the stored pixel
signals into the pixel matrix according to the polarity con-
trol signal POL.
[0038] In this embodiment, a multiplexer array 346 is
adapted for selecting a path of an output of the opera-
tional amplifier (OPA) array in response to the polarity
control signal POL 301 from the timing controller. For
example, FIG. 3 is corresponding to a positive polarity
POL(+) of the control signal POL 301, while FIG. 4 is
corresponding to a negative polarity POL(-) of the control
signal POL 301.
[0039] FIGS. 5 and 6 show a driving circuit 500 for
driving a display according to yet another embodiment
of the present invention. The driving circuit 500 includes
an input interface (not shown) for processing input image
signals into pixel signals associated with the pixel matrix
and grayscales of the display, a polarity control signal
POL 501, and a source driver. The source driver has a
shift register for generating a plurality of sequential puls-
es, for example, SP1 and SP2, a pair of multiplexors MUX
520 for changing the sequence of SP1 and SP2 so as to
determine transmitting paths of the pixel signals accord-
ing to the polarity control signal POL 501, and a first latch
array 541 for latching the pixel signals and its transmitting
paths to the pixel matrix according to the polarity control
signal POL. In other words, the data latching and POL
storing are simultaneously performed according to the
present invention, as shown in FIG. 7. The source driver
also has a second latch array 542, a DAC array 543, an
OPA array 544 and a multiplexer array 546 adapted for
selecting a path of an output of the OPA array 544 in
response to the polarity control signal POL 501. There
is no polarity control between the first latch array 541 and
the second latch array 542
[0040] The driving circuit 500 may also include a series
to parallel converter for converting a series format of the
pixel signals received from the input interface into a par-
allel format and outputting the parallel pixel signals to the
first latch array 541.
[0041] Similarly, FIG. 5 is corresponding to a positive
polarity POL(+) of the control signal POL 501, while FIG.
6 is corresponding to a negative polarity POL(-) of the
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control signal POL 501.
[0042] One aspect of the present invention relates to
a method for driving a display having a pixel matrix. The
method includes processing input image signals into pix-
el signals associated with the pixel matrix and grayscales
of the display, generating a polarity control signal POL,
and determining transmitting paths of the pixel signals
according to the polarity control signal POL, and writing
the pixel signals into the pixel matrix along the determined
transmitting paths.
[0043] The present invention, among other things, re-
cites driving circuits for driving a display that are config-
ured to perform data latching and POL storing simulta-
neously so that the numbers of multiplexors MUX and
bus lines used in the driving circuits are substantially re-
duced, thereby reducing the chip size of the source driver
and the manufacture cost.
[0044] The foregoing description of the exemplary em-
bodiments of the invention has been presented only for
the purposes of illustration and description and is not
intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many modifications and varia-
tions are possible in light of the above teaching.
[0045] The embodiments were chosen and described
in order to explain the principles of the invention and their
practical application so as to activate others skilled in the
art to utilize the invention and various embodiments and
with various modifications as are suited to the particular
use contemplated. Alternative embodiments will become
apparent to those skilled in the art to which the present
invention pertains without departing from its spirit and
scope. Accordingly, the scope of the present invention
is defined by the appended claims rather than the fore-
going description and the exemplary embodiments de-
scribed therein.

Claims

1. A driving circuit for driving a display having a plurality
of pixels spatially arranged in a matrix form, com-
prising:

(a) an input interface for processing input image
signals into digital pixel signals associated with
the pixel matrix and grayscales of the display;
(b) a timing controller for generating a polarity
control signal POL;
(c) a series to parallel converter electrically cou-
pled to the input interface for converting the dig-
ital pixel signals from a series format to a parallel
format and the timing controller for controlling
output paths of the parallel digital pixel signals,
comprising:

a plurality of latches, LATCH, for latching
and outputting the parallel digital pixel sig-
nals; and

a plurality of multiplexors, MUX, electrically
coupled to the plurality of latches LATCH
for receiving the parallel digital pixel signals
therefrom and controlled by the polarity con-
trol signal POL for selecting the output paths
of the parallel digital pixel signals; and

(d) a source driver electrically coupled to the se-
ries to parallel converter and the timing controller
for converting the digital pixel signals into analog
pixel signals and writing the analog pixel signals
into the pixel matrix according to the polarity con-
trol signal POL.

2. The driving circuit of claim 1, wherein the source driv-
er comprises:

(a) a first latch array having a plurality of latches,
Latch1, electrically coupled to the plurality of
multiplexors MUX through bus lines for latching
the digital pixel signals receiving from the plu-
rality of multiplexors MUX and simultaneously
outputting latched digital pixel signals;
(b) a second latch array having a plurality of
latches, Latch2, electrically coupled to the first
latch array for latching the digital pixel signals
receiving from the first latch array and simulta-
neously outputting latched digital pixel signals;
(c) a level shifter array having a plurality of level
shifters, Level_Shifter, electrically coupled to
the second latch array for changing the voltage
level of the digital pixel signals received there-
from;
(d) a digital-analog converter (DAC) array hav-
ing a plurality of alternately located positive
DACs, PDAC, and negative DACs, NDAC, elec-
trically coupled to the level shifter array for con-
verting the digital pixel signals received there-
from into analog pixel signals;
(e) a multiplexor array electrically coupled to the
DAC array for receiving the analog pixel signals
therefrom, and selectively outputting the analog
pixel signals according to the polarity control sig-
nal POL; and
(f) an output buffer array having a plurality of
output buffers, Output_Buffer, electrically cou-
pled to the multiplexor array for writing the ana-
log pixel signals received from the multiplexor
array into the pixel matrix of the display.

3. The driving circuit of claim 2, wherein transmitting
paths of the digital pixel signals from the plurality of
latches LATCH to the pixel matrix of the display are
determined according to the polarity control signal
POL before they are latched in the first latch array.

4. The driving circuit of claim 1, wherein the input inter-
face comprises a Mini-LVDS input interface.
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5. A driving circuit for driving a display having a plurality
of pixels spatially arranged in a matrix form, com-
prising:

(a) an input interface for processing input image
signals into pixel signals associated with the pix-
el matrix and grayscales of the display;
(b) a timing controller for generating a polarity
control signal POL;
(c) a pair of multiplexors, MUX, electrically cou-
pled to the input interface for receiving the pixel
signals therefrom and controlled by the polarity
control signal POL for selecting transmitting
paths of the parallel pixel signals;
(d) a data register electrically coupled to the pair
of multiplexors MUX for stored the pixel signals
including its transmitting paths determined by
the polarity control signal POL; and
(e) a source driver having a latch array electri-
cally coupled to the data register for receiving
the stored pixel signals therefrom, the source
driver configured to write the stored pixel signals
into the pixel matrix according to the polarity con-
trol signal POL.

6. The driving circuit of claim 5, wherein the data reg-
ister comprises a series to parallel converter.

7. The driving circuit of claim 5, wherein the input inter-
face comprises a pair of Mini-LVDS input interfaces.

8. The driving circuit of claim 5, wherein the source driv-
er further comprises a shift register electrically cou-
pled to the first latch array.

9. A driving circuit for driving a display having a plurality
of pixels spatially arranged in a matrix form, com-
prising:

(a) an input interface for processing input image
signals into pixel signals associated with the pix-
el matrix and grayscales of the display;
(b) a timing controller for generating a polarity
control signal POL; and
(c) a source driver comprising:

a shift register for generating a plurality of
sequential pulses;
a pair of multiplexors, MUX, for changing
the sequence of the plurality of sequential
pulses so as to determine transmitting paths
of the pixel signals according to the polarity
control signal POL; and
a first latch array for latching the pixel sig-
nals and its transmitting paths to the pixel
matrix according to the polarity control sig-
nal POL.

10. The driving circuit of claim 9, further comprising a
series to parallel converter for converting a series
format of the pixel signals received from the input
interface into a parallel format and outputting the par-
allel pixel signals to the first latch array.

11. The driving circuit of claim 9, wherein the input inter-
face comprises a Mini-LVDS input interface.

12. A method for driving a display having a plurality of
pixels spatially arranged in a matrix form, comprising
the steps of:

(a) processing input image signals into pixel sig-
nals associated with the pixel matrix and gray-
scales of the display;
(b) generating a polarity control signal POL; and
(c) determining transmitting paths of the pixel
signals according to the polarity control signal
POL; and
(d) writing the pixel signals into the pixel matrix
along the determined transmitting paths.

13. The method of claim 12, wherein the determining
step is performed with a plurality of latches.

14. The method of claim 13, wherein the determining
step is performed with a series to parallel converter.

15. The method of claim 12, wherein the processing step
is performed with a Mini-LVDS input interface.
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