
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

53
0 

74
3

B
1

TEPZZ_5¥Z74¥B_T
(11) EP 1 530 743 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
12.08.2015 Bulletin 2015/33

(21) Application number: 03771463.1

(22) Date of filing: 17.03.2003

(51) Int Cl.:
G02F 1/133 (2006.01) G09G 3/36 (2006.01)

(86) International application number: 
PCT/KR2003/000512

(87) International publication number: 
WO 2004/011996 (05.02.2004 Gazette 2004/06)

(54) LIQUID CRYSTAL DISPLAY

FLÜSSIGKRISTALL-SICHTANZEIGE

AFFICHAGE A CRISTAUX LIQUIDES

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IT LI LU MC NL PT RO SE SI SK TR

(30) Priority: 26.07.2002 KR 2002044157

(43) Date of publication of application: 
18.05.2005 Bulletin 2005/20

(73) Proprietor: Samsung Display Co., Ltd.
Yongin-City, Gyeonggi-Do (KR)

(72) Inventor: MOH, Sang-Moon
Suwon-city,
Kyungki-do 442-707 (KR)

(74) Representative: Modiano, Micaela Nadia
Modiano Josif Pisanty & Staub Ltd 
Thierschstrasse 11
80538 München (DE)

(56) References cited:  
EP-A- 1 265 215 JP-A- 6 348 234
JP-A- 11 143 435 JP-A- 2001 235 726
JP-A- 2001 281 634 US-A- 5 414 443
US-A- 5 847 687 US-A1- 2002 093 475
US-A1- 2004 017 344  



EP 1 530 743 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The present invention relates to a liquid crystal display, and in particular, to a liquid crystal display with multi-
line inversion which reverses polarity of applied voltages every two or more rows for preventing the deterioration of liquid
crystal. The present invention relates to a liquid crystal display for improving uniformity of image quality of pixels in the
rows having reversed polarity.

(b) Description of the Related Art

[0002] Recently, displays used for personal computers or TVs are required to be light and slim, and flat panel displays
such as liquid crystal displays (LCD) instead of cathode ray tubes are developed and put to practical use for satisfying
such a requirement.
[0003] The LCD includes a panel including a pixel matrix pattern and another panel opposite thereto. A liquid crystal
(LC) having dielectric anisotropy is interposed between the panels. An electric field is generated between the panels.
Desired images are displayed by adjusting the field strength to control the transmittance of light passing through the
panels.
[0004] The LCD receives n-bit red, green, blue (RGB) data from an external graphics source. A timing controller of
the LCD data-transforms the RGB data and a data driving integrated circuit (IC) selects gray voltages corresponding to
the RGB data. The selected gray voltages are applied to the pixels of the panels to perform display. The gray voltages
are DC components. Long-time application of gray voltages with a single polarity to the pixels on the panels deteriorates
the liquid crystal in the pixels. This kind of the deterioration of the liquid crystal can be prevented by inversion which
reverses the polarity every pixel, every pixel line (or row), or every frame. The present invention relates to an LCD in
multi-line inversion, which reverses the polarity of the applied voltages every two or more lines.
[0005] Fig. 1 shows waveforms of a data signal and a load signal LOAD in an exemplary multi-line inversion, i.e., a
double-line inversion reversing the polarity every two lines.
[0006] The data signal shown in Fig. 1 represents display information by its voltage level and is outputted from a data
driving IC to be applied to pixels of an LCD panel. The load signal LOAD controls a timing of data signal application from
the data driving IC to the LC panels. A duration between two adjacent dotted lines is called a horizontal period (abbreviated
as "1H") and the character "N" means that the data signal is applied to the N-th pixel row in the LCD panel. For example,
upon receipt of a pulse of the load signal LOAD, the data driving IC of the LCD outputs the data signal to a corresponding
data line on the LC panel.
[0007] As shown in Fig. 1, the polarity of the data signal applied to the pixel on the LC panel is reversed every two
pixel rows with respect to a common voltage Vcom.
[0008] The LCD in the multi-line inversion has a problem that the pixels in the rows with reversed polarity are not
sufficiently charged. In the example shown in Fig. 1, the amount of charges stored in a pixel in the N-th row are different
that stored in a pixels in the (N+1)-th row even if both the pixels represent equal gray level. Since a predetermined
transition time for the voltage of the pixel in the N-th row to reach a target level due to the polarity inversion for the N-th
row is required, the stored charges in the pixel in the N-th row and the pixel in the (N+1)-th row is different. The difference
in the stored charges causes the difference in the luminance, thereby deteriorating display characteristics. For example,
the pixel in the N-th row experiencing the polarity inversion is brighter than the pixel in the (N+1)-th row, which has an
equal gray level, for a normally white mode LCD since the amount of the stored charges in the pixels of the N-th row is
smaller than that the pixel of the (N+1)-th row. As a result, an LCD with the conventional multi-line inversion has a
problem of luminance difference between the pixels in the rows experiencing the polarity inversion and the pixels in the
other rows.
[0009] EP-A-1 265 215, which is a prior right under the provisions of Article 54(3) EPC, discloses a driving circuit and
a driving method for a liquid crystal display, in the field of portable type electronic equipment such as a portable telephone
set, achieving the lowering of power consumption. The liquid crystal display comprises a data driver reversing the gray
voltages to be applied to the data lines every one row.
[0010] US-A-5 847 687 and US-A-5 414 443 disclose drive devices for driving a matrix-type LCD apparatus which is
technical background for the present invention.

SUMMARY OF THE INVENTION

[0011] A motivation of the present invention as defined in claim 1 is to solve the problem of the conventional art under



EP 1 530 743 B1

3

5

10

15

20

25

30

35

40

45

50

55

the technical background and to provide a liquid crystal display and driving method thereof with multi-line inversion
capable of reducing the luminance variation of the pixels between the rows with the polarity inversion and the other rows.
[0012] The data driver of the liquid crystal display biases the data lines to an intermediate level voltage whenever
displaying the pixels in one row such that the amount of stored charges between the pixels in the rows with polarity
inversion and the pixels in the rows without polarity inversion is reduced, and consequently, the luminance difference
between the pixels in the rows with the polarity inversion. In addition, the present invention elongates the application
duration of the data signals for the pixels in the rows with the polarity inversion compared with the application duration
of the data signals for the pixels in the rows without the polarity inversion such that the difference in the charge storage
between the two rows is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The advantages of the present invention will become more apparent by describing preferred embodiments
thereof in detail with reference to the accompanying drawings in which:

Fig. 1 shows waveforms of a data signal and a load signal LOAD in a conventional double-line inversion;
Fig. 2 is a block diagram of an LCD according to an embodiment of the present invention;
Fig. 3 is an exemplary block diagram of a data driver shown in Fig. 2; and
Fig. 4 illustrates waveforms of signals used for the data driver shown in Fig. 3.

(Description of Reference Numerals Indicating Primary Elements in the Drawings)

[0014]

DETAILED DESCRITPION OF PREFERRED EMBODIMENTS

[0015] The present invention now will be described more fully hereinafter with reference to the accompanying drawings,
in which preferred embodiments of the inventions are shown. The present invention may, however, be embodied in
many different forms and should not be construed as limited to the embodiments set forth herein.
[0016] Now, LCDs and driving methods thereof according to an embodiment of the present invention are described
in detail with reference to the accompanying drawings.
[0017] Fig. 2 is a block diagram of an LCD according to an embodiment of the present invention and Fig. 3 is an
exemplary block diagram of a data driver shown in Fig. 2.
[0018] Referring to Fig. 2, an LCD according to an embodiment of the present invention includes an LC panel 10, a
gate driver 20, a data driver 30, a voltage generator 40, and a timing controller 50.
[0019] The LC panel 10 includes, although it is not shown in the figure, a plurality of gate lines, a plurality of data lines
crossing the gate lines, and a plurality of pixels provided near intersections of the data lines and the GATE lines and
arranged in matrix. Each pixel includes a thin film transistor (TFT) having a gate electrode connected to one of the gate
lines, a source electrode connected to one of the data lines, and a drain electrode, and a pixel capacitor and a storage
capacitor connected to the drain electrode of the TFT. The TFTs turns on in response to a gate signal for selecting
relevant one of the gate lines from the gate driver 20. The data driver 30 applies data voltages representing display
information to the data lines. The data voltages are applied to the pixel capacitors and the storage capacitors of the
pixels through the TFTs to driver the capacitors, thereby performing display operations.
[0020] The timing controller 50 receives RGB data (RGB DATA), synchronization signals SYNC, a data enable signal
DE, and a clock signal CLK from an external graphics source (not shown). The timing controller 50 converts format of
the RGB data RGB DATA suitable for a standard required for the data driver 30 and generates and outputs control

signals CONT1 and CONT2 to be used by the gate driver 20  the data driver 30 for driving the LC panel 10 based
on the synchronization signals (SYNC), the data enable signal DE and the clock signal CLK. In addition, the timing
controller 50 generates a pair of load signals TP1 and TP2 for controlling a timing of the application of the data voltages
from the data driver 30 to the pixels on the LC panel 10 and outputs the load signals TP1 and TP2 to the data driver 30.

10: LC panel 20: gate driver
30: data driver 40: voltage generator

50: timing controller 31: shift register
32: D/A converter 33: latch
34: data line bias circuit
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[0021] The voltage generator 40 generates and outputs gray voltages Vgray to be applied to the data lines of the LC
panel 10 and a pair of gate voltages Vgate to be applied to the gate lines of the LC panel 10. The gray voltages Vgray
have a plurality of voltage levels and are transmitted to the data driver 30. The gate voltages Vgate includes a gate-on
voltage and a gate-off voltage and are transmitted to the gate driver 20.
[0022] The gate driver 20 includes a plurality of the gate driving ICs respectively taking charge of a predetermined
number of the gate lines of the LC panel 10. The gate driver 20 sequentially scans the gate lines of the LCD panel 10
by unit of a horizontal scanning period based on the control signals CONT1 from timing controller 50 and the gate
voltages Vgate from the voltage generator 40. For example, the gate driver 20 applied the gate-on voltage to a gate line
to be scanned for one horizontal scanning period and applied the gate-off voltage to the remaining gate lines. The above-
described scanning is sequentially performed to all gate lines.
[0023] The data driver 30 includes a plurality of data driving IC respectively taking charge of a predetermined number
of the data lines of the LC panel 10. An exemplary configuration of each data driving IC is illustrated in Fig. 3, which will
be described later in detail. The data driver 30 shifts the serially inputted RGB data (RGB DATA) supplied from the timing
controller 50 to be arranged corresponding to the respective data lines, and thereafter, it selects appropriate gray voltages
Vgray for the RGB data and applied the selected gray voltages the data lines of the LC panel 10 as the data signals.
The data arrangement, the gray voltage selection, and the voltage application to the LC panel are repeated to all row
of the LC panel.
[0024] In the meantime, the present invention suggests two solutions for insufficient charging of the pixels in the rows
experiencing the polarity inversion when the gray voltages are applied to the data lines.
[0025] A solution biases the data signals for a pixel row of the LCD panel 10 to a voltage with a predetermined level
when the data signals for the pixel row are outputted after the data signals for a previous pixel row is outputted from the
data driver 30. This solution equalizes the charges in all the data lines of the LC panel 10 and is called charge sharing.
That is, after the pixels in a row experiencing the polarity inversion are supplied with the data signals, the voltages of all
the data lines on the LC panel are converted into an intermediates level and then the data lines are supplied with the
data signals w hen the pixels in a row without the polarity inversion are supplied with the data signals. Accordingly, the
voltage of each pixel without the polarity inversion requires a transition time for the intermediate level to a target level,
and hence the difference in charging voltage levels between the pixels in the rows with the polarity inversion and the
pixels in the rows without the polarity inversion can be reduced. Although the present invention exemplifies a ground
level as the predetermined intermediate level, the scope of the present invention is not limited hereto. It is apparent that
an ordinary skill in the art differentiates the intermediates levels for different polarity, for example, a positive intermediate
voltage and a negative intermediate voltage are used for biasing the data lines.
[0026] The other solution differentiates the application durations of the data signals for the rows with the polarity
inversion and for the rows without the polarity inversion. In detail, the application duration of the data signals for the
pixels in the rows with the polarity inversion are elongated since the pixels in the rows with the polarity inversion are
less charged than the pixels in the rows without the polarity inversion. It is obtained by controlling the timing of the load
signal used in the data driver 30. In detail, the pulse intervals of the load signal are set so that the application duration
of the data signals for the pixels in the rows with the polarity inversion (referred to as a first application duration hereinafter)
are longer than the application duration of the data signals for the pixels in the rows without the polarity inversion (referred
to as a first application duration hereinafter).
[0027] An LCD according to an embodiment of the present invention is described in more detail with reference to Figs.
3 and 4.
[0028] A block diagram shown in Fig. 3 shows an exemplary detailed configuration of a data driving IC of the data
driver 30 shown in Fig. 2.
[0029] Each data driving IC of the data driver 30 includes a shift register 31, a digital-to-analog (D/A) converter 32, a
latch 33, and the data line bias circuit 34. Each data driving IC is assigned to a predetermined number of the data lines
of the LC panel 10.
[0030] The shift register 31 shifts in bits the RGB data from the timing controller 50 and arranges the RGB data
corresponding to the assigned data lines of the data driving IC. The D/A converter 32 digital-to-analog converts the RGB
data by selecting analog gray voltages Vgray in accordance with the digital RGB data aligned with the data lines. The
latch 33 outputs the gray voltages selected for the respective data lines to the LC panel 10 in response to the load signals
TP1 and TP2. Referring to Fig. 4, upon the generation of pulses of the load signals TP1 and TP2, a row in the LC panel
10 to be displayed are selected by a gate signal and the data signals are outputted from the data driving IC to the LC
panel 10 such that the pixels in the selected row are written with the data signals. The timing controller 50 controls the
pulse generation timing of the load signals TP1 and TP2 such that a duration T1 for the application of the data signals
to the pixels in the rows with the polarity inversion is longer than a duration T2 for the application of the data signals to
the pixels in the rows without the polarity inversion. The data line bias circuit 34 biases the data lines assigned to the
data driving IC into a ground potential upon every generation of the load signals TP1 and TP2. In an example shown in
Fig. 4, after the pixels in a row with the polarity inversion are supplied with positive data signals, and then the data signals
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are temporarily dropped down to an intermediate level and then start rising when the target is changed into the next
row. On the contrary, the negative data signals are temporarily increased to the intermediate level and then fall again.
In this way, the pixels in the rows with the polarity inversion have increased charging time while the pixels in the rows
without the polarity inversion have decreased charging time. Accordingly, the difference in the charging time between
the rows with the polarity inversion and the pixels in the rows without the polarity inversion is reduced to improve the
luminance difference in the conventional art.
[0031] As described above, although the embodiments of the present invention illustrate the double-line inversion, the
scope of the present invention includes any multi-line inversion.
[0032] As described above, a data driver of an LCD in multi-line inversion biases the data lines into an intermediate
level whenever the pixels of every line are subject to display such that the difference in the charge storage between the
pixels in the rows with the polarity inversion and the pixels in the rows without the polarity inversion, and accordingly,
the luminance difference between the pixels in the rows with the polarity inversion. In addition, the LCD according to an
embodiment of the present invention elongates the application duration of the data signals for the pixels in the rows with
the polarity inversion compared with that for the pixels in the rows without the polarity inversion such that the difference
in the charge storages between the two lines is reduced.
[0033] Although preferred embodiments of the present invention have been described in detail hereinabove, it should
be clearly understood that many variations and/ or modifications of the basic inventive concepts herein taught which
may appear to those skilled in the present art will still fall within scope of the present invention, as defined in the appended
claims.

Claims

1. A liquid crystal display, comprising:

a liquid crystal panel (10) including a plurality of gate lines, a plurality of data lines intersecting the gate lines,
and a plurality of pixels provided near the intersections of the gate lines and the data lines;
a timing controller (50) adapted to receive image data and synchronization signals from an external graphics
source, to perform format conversion for the image data and to generate control signals required for driving the
liquid crystal panel (10);
a voltage generator (40) adapted to generate gray voltages (Vgray) and gate voltages (Vgate) required for the
liquid crystal panel (10);
a gate driver (20) adapted to sequentially scan the gate lines of the liquid crystal panel (10) by unit of one
horizontal scanning period based on the gate voltages (Vgate); and
a data driver (30) adapted to arrange the image data from the timing controller (50) corresponding to the data
lines of the liquid crystal panel (10), to select the gray voltages (Vgray) corresponding to the image data, and
to apply the selected voltages to the pixels connected to the scanned gate lines through the data lines, and
to bias the data lines to a voltage with a predetermined level before outputting the gray voltages (Vgray) to the
pixels in each scanned row,
characterized in that the data driver (30) is further adapted to reverse the polarity of the gray voltages (Vgray)
to be applied to the data lines of the liquid crystal panel (10) every two or more rows.

2. The liquid crystal display of claim 1, wherein the data driver (30) is adapted to control such that a duration for applying
the gray voltages (Vgray) to the pixels in the rows with polarity inversion is longer than a duration for applying the
gray voltages (Vgray) to the pixels in the rows without polarity inversion.

3. The liquid crystal display of claim 1 or 2, wherein the data driver (30) comprises
a plurality of data driving IC, each data driving IC assigned to a predetermined number of the data lines of the liquid
crystal panel (10), and each of the data driving ICs comprises,
a shift register (31) adapted to shift the image data from the timing controller (50) and to arrange the image data
corresponding to the data lines;
a digital-to-analog converter (32) adapted to select analog gray voltages corresponding to the image data for the
data lines;
a latch circuit (33) adapted to output the gray voltages selected by the digital-to-analog converter (32) to the liquid
crystal panel (10) in response to a predetermined control signal; and
a data line bias circuit (34) adapted to bias the data lines of the liquid crystal panel (10) to the voltage with the
predetermined level whenever the latch (33) outputs the gray voltages to the liquid crystal panel (10).
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4. The liquid crystal display of claim 3, wherein the voltage with the predetermined level includes a ground voltage.

5. The liquid crystal display of claim 3, wherein the voltage with the predetermined level for positive polarity is different
from the voltage with the predetermined level for negative polarity.

6. The liquid crystal display of claim 3, wherein the predetermined control signal comprises a load signal (TP1, TP2)
controlling a timing for applying the gray voltages (Vgray) from the data driver (30) to the data lines of the liquid
crystal panel (10) and a pulse timing of the load signal (TP1, TP2) is determined by the timing controller (50).

Patentansprüche

1. Eine Flüssigkristall-Sichtanzeige, die Folgendes umfasst:

ein Flüssigkristall-Panel (10), das eine Vielzahl von GateZeilen, eine Vielzahl von Datenzeilen, die die Gate-
Zeilen schneiden, und eine Vielzahl von Pixeln einschließt, die nahe den Schnittpunkten der Gate-Zeilen und
der Datenzeilen bereitgestellt sind;
eine Zeitsteuerung (50), ausgebildet, um Bilddaten und Synchronisationssignale von einer externen Grafikquelle
zu empfangen, um eine Formatumwandlung für die Bilddaten durchzuführen und um Steuersignale zu erzeugen,
die zum Ansteuern des Flüssigkristall-Panels (10) erforderlich sind;
eine Spannungsquelle (40), ausgebildet, um Grauspannungen (Vgray) und Gate-Spannungen (Vgate), die für
das Flüssigkristall-Panel (10) erforderlich sind, zu erzeugen;
einen Gate-Treiber (20), ausgebildet, um die Gate-Zeilen des Flüssigkristall-Panels (10) pro Einheit einer ho-
rizontalen Scan-Periode auf der Grundlage der Gate-Spannungen (Vgate) sequentiell zu scannen; und
einen Datentreiber (30), ausgebildet, um die Bilddaten von der Zeitsteuerung (50) entsprechend den Datenzeilen
des Flüssigkristall-Panels (10) anzuordnen, um die Grauspannungen (Vgray) entsprechend den Bilddaten aus-
zuwählen, und um die gewählten Spannungen an die Pixel anzulegen, die mit den gescannten Gate-Zeilen
durch die Datenzeilen verbunden sind, und
um die Datenzeilen auf eine Spannung mit vordefiniertem Niveau einzustellen, bevor die Grauspannungen
(Vgray) an die Pixel in jeder gescannten Zeile angelegt werden,
dadurch gekennzeichnet, dass der Datentreiber (30) weiter ausgebildet ist, um die Polarität der Grauspan-
nungen (Vgray) umzukehren, die an die Datenzeilen des Flüssigkristallpanels (10) anzulegen sind, alle zwei
oder mehr Zeilen.

2. Die Flüssigkristallanzeige gemäß Anspruch 1, wobei der Datentreiber (30) ausgebildet ist, um so zu steuern, dass
eine Dauer des Anlegens der Grauspannungen (Vgray) an die Pixel in den Zeilen mit Polaritätsumkehr länger ist
als eine Dauer des Anlegens der Grauspannungen (Vgray) an die Pixel in den Zeilen ohne Polaritätsumkehr.

3. Die Flüssigkristallanzeige gemäß Anspruch 1 oder 2, worin der Datentreiber (30) Folgendes umfasst:

eine Vielzahl Daten ansteuernder integrierter Schaltungen, wobei jede Daten ansteuernde integrierte Schaltung
einer vordefinierten Anzahl der Datenzeilen des Flüssigkristallpanels (10) zugeordnet ist und jede der Daten
ansteuernden integrierten Schaltungen Folgendes umfasst:

ein Schieberegister (31), ausgebildet, um die Bilddaten von der Zeitsteuerung (50) zu verschieben und um
die Bilddaten entsprechend den Datenzeilen anzuordnen;
einen D/A-Wandler (32), ausgebildet, um analoge Grauspannungen, die den Bilddaten entsprechen, für
die Datenzeilen zu wählen;
eine Halteschaltung (33), ausgebildet, um die vom D/A-Wandler (32) gewählten Grauspannungen als Re-
aktion auf ein vordefiniertes Steuersignal an das Flüssigkristallpanel (10) auszugeben; und
einen Datenzeilen-Vorspannungsschaltkreis (34), ausgebildet, um die Datenzeilen des Flüssigkristallpanels
(10) immer dann auf die Spannung mit dem vordefinierten Niveau einzustellen, wenn die Halteschaltung
(33) die Grauspannungen an das Flüssigkristallpanel (10) ausgibt.

4. Die Flüssigkristallanzeige gemäß Anspruch 3, worin die Spannung mit dem vordefinierten Niveau eine Masse-
Spannung einschließt.

5. Die Flüssigkristallanzeige gemäß Anspruch 3, worin die Spannung mit dem vordefinierten Niveau für positive Polarität
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sich von der Spannung mit dem vordefinierten Niveau für negative Polarität unterscheidet.

6. Die Flüssigkristallanzeige gemäß Anspruch 3, worin das vordefinierte Steuersignal ein Lastsignal (TP1, TP2) um-
fasst, das einen Zeitpunkt zum Anlegen der Grauspannungen (Vgray) vom Datentreiber (30) an die Datenzeilen
des Flüssigkristallpanels (10) steuert, und wobei eine Impulstaktung des Lastsignals (TP1, TP2) von der Zeitsteu-
erung (50) bestimmt wird.

Revendications

1. Affichage à cristaux liquides, comprenant :

un panneau à cristaux liquides (10) comprenant une pluralité de lignes de grille, une pluralité de lignes de
données coupant les lignes de grille, et une pluralité de pixels prévus à proximité des intersections des lignes
de grille et des lignes de données ;
un contrôleur de temporisation (50) adapté à recevoir des données d’image et des signaux de synchronisation
en provenance d’une source de graphiques externe, à mettre en oeuvre une conversion de format pour les
données d’image, et à générer des signaux de commande requis en vue de commander le panneau à cristaux
liquides (10) ;
un générateur de tension (40) adapté à générer des tensions de gris (Vgray) et des tensions de grille (Vgate)
requises pour le panneau à cristaux liquides (10) ;
un pilote de grille (20) adapté à balayer de manière séquentielle les lignes de grille du panneau à cristaux
liquides (10) par unité d’une période de balayage horizontal sur la base des tensions de grille (Vgate) ; et
un pilote de données (30) adapté à agencer les données d’image en provenance du contrôleur de temporisation
(50) correspondant aux lignes de données du panneau à cristaux liquides (10), à sélectionner les tensions de
gris (Vgray) correspondant aux données d’image, et à appliquer les tensions sélectionnées aux pixels connectés
aux lignes de grille balayées à travers les lignes de données ; et
adapté à polariser les lignes de données à une tension avec un niveau prédéterminé avant de générer en sortie
les tensions de gris (Vgray) vers les pixels dans chaque rangée balayée ;
caractérisé en ce que le pilote de données (30) est en outre adapté à inverser la polarité des tensions de gris
(Vgray) à appliquer aux lignes de données du panneau à cristaux liquides (10) toutes les deux rangées ou plus.

2. Affichage à cristaux liquides selon la revendication 1, dans lequel le pilote de données (30) est adapté à commander
de sorte qu’une durée d’application des tensions de gris (Vgray) aux pixels dans les rangées présentant une inversion
de polarité est supérieure à une durée d’application des tensions de gris (Vgray) aux pixels dans les rangées sans
inversion de polarité.

3. Affichage à cristaux liquides selon la revendication 1 ou 2, dans lequel le pilote de données (30) comprend :

une pluralité de circuits IC de commande de données, chaque circuit IC de commande de données étant affecté
à un nombre prédéterminé des lignes de données du panneau à cristaux liquides (10), et chacun des circuits
IC de commande de données comportant :

un registre à décalage (31) adapté à décaler les données d’image en provenance du contrôleur de tempo-
risation (50) et à agencer les données d’image correspondant aux lignes de données ;
un convertisseur numérique vers analogique (32) adapté à sélectionner des tensions de gris analogiques
correspondant aux données d’image pour les lignes de données ;
un circuit de verrouillage (33) adapté à générer en sortie les tensions de gris sélectionnées par le conver-
tisseur numérique vers analogique (32), vers le panneau à cristaux liquides (10), en réponse à un signal
de commande prédéterminé ; et
un circuit de polarisation de lignes de données (34) adapté à polariser les lignes de données du panneau
à cristaux liquides (10) à la tension présentant le niveau prédéterminé dès lors que le circuit de verrouillage
(33) génère en sortie les tensions de gris vers le panneau à cristaux liquides (10).

4. Affichage à cristaux liquides selon la revendication 3, dans lequel la tension présentant le niveau prédéterminé
inclut une tension de masse.

5. Affichage à cristaux liquides selon la revendication 3, dans lequel la tension présentant le niveau prédéterminé pour
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une polarité positive est différente de la tension présentant le niveau prédéterminé pour une polarité négative.

6. Affichage à cristaux liquides selon la revendication 3, dans lequel le signal de commande prédéterminé comprend
un signal de charge (TP1, TP2) commandant une temporisation pour appliquer les tensions de gris (Vgray), du
pilote de données (30) aux lignes de données du panneau à cristaux liquides (10), et dans lequel une temporisation
d’impulsion du signal de charge (TP1, TP2) est déterminée par le contrôleur de temporisation (50).
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