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Description

[0001] The present invention relates to a data driver
for a liquid-crystal display device, having voltage buffer
amplifiers, which output analog gradation voltages. The
analog gradation voltages are applied to data-bus lines
such that voltage polarities of adjacent data-bus lines
concerned with the same display colour are opposite to
each other. More particularly, the invention relates to a
data driver for driving the data-bus lines of a liquid-crystal
display device in a dot-inversion fashion with respect to
time and space.
[0002] FIG. 8 shows the output stage of a prior-art data
driver 10X connected to the data-bus lines of a liquid-
crystal display (LCD) panel.
[0003] The voltage buffer amplifiers B1 to B12 of the
data driver 10X are respective voltage followers, and the
outputs thereof are connected to the respective data-bus
lines D1 to D12 of the LCD panel. The data driver 10X
drives the data-bus lines in a dot-inversion fashion with
respect to time and space. That is, voltages applied to
adjacent data-bus lines at the same time have opposite
polarities to each other, and analog gradation voltages
corresponding to the display data are output from the
respective voltage buffer amplifiers B1 to B12 such that
voltage polarity of each data-bus line is opposite to that
of the adjacent lines. According to the dot-inversion driv-
ing technique, variations in the potential of a pixel elec-
trode caused by cross capacitance between a data-bus
line and a scan-bus line can be effectively cancelled and,
further, the common potential applied to the opposite
electrode can be stabilized, resulting in a reduced flicker.
[0004] However, charge and discharge currents of
each of the voltage buffer amplifiers B1 to B12 are rela-
tively large, leading to a higher power consumption.
[0005] Facing such a disadvantage, in order to utilize
the electric charge accumulated on the data-bus lines
effectively, and thus decrease power consumption,
short-circuiting switches S1 to S12 are connected be-
tween a common line CL and the respective data-bus
lines D1 to D12. When the outputs of the voltage buffer
amplifiers B1 to B12 have been brought into a high im-
pedance state during a horizontal blanking period, the
short-circuiting switches S1 to S12 are simultaneously
turned on. The potentials of the data-bus lines D1 to D12
are thereby rendered nearly equal to the common poten-
tial of the opposite plane electrode of the liquid-crystal
display panel, enabling the current consumed in the volt-
age buffer amplifiers B1 to B12 to decrease by up to a half.
[0006] However, since it is necessary to provide the
short-circuiting switches next to the respective voltage
buffer amplifiers, the area of the data driver 10X increas-
es, thereby lowering the density of data-bus lines in the
arrangement.
[0007] Fig. 9 shows a data driver 10Y of a dot-inversion
driving type disclosed in JP 10-282940 A.
[0008] In this circuit, adjacent data-bus lines are con-
nected in pairs by short-circuiting switches S1 to S9. With

this circuit, since the number of the short-circuiting
switches is reduced to half that of Fig. 8, the above de-
scribed problem can be solved.
[0009] However, since different colour signals are car-
ried by adjacent bus lines, there is no correlation there-
between and the efficiency of utilization of electric charge
accumulated on the data-bus lines. For example, the po-
tentials of the data-bus lines D1 to D6 are distributed in
a horizontal period as shown in Fig. 10, and when the
short-circuiting switches S1, S3 and S5 turn on in the
next horizontal blanking period, the potentials are distrib-
uted as shown in Fig. 11 producing differences between
the potential of each data-bus line and the common po-
tential VCOM of the opposite electrode. This increases
the power consumption of the data driver 10Y compared
with the data driver 10X of Fig. 8. Further, the differences
become a cause for variations in the common potential
VCOM, resulting in the generation of a flicker.
[0010] US 5528256 (Erhart et al./ Vivid Semiconduc-
tor) shows a power-saving technique using multiplexed
column drivers and alternating voltages, with an external
capacitor. Further disclosures of polarity inversion can
be found in JP 10-133174 (Sony), which has short-
circuiting switches between adjacent data lines, JP
9-159992 (Furontetsuku KK) and US 6064363 (Kwon/LG
Semicon), which shows CMOS switches.
[0011] Accordingly, it is desirable to provide a data
driver for a liquid-crystal display device, with a high den-
sity of current components, a decreased power con-
sumption and satisfactory pixel flicker properties.
[0012] In embodiments of the present invention, each
data-bus line is connected, by a short-circuiting switch,
to one of the adjacent data-bus lines concerned with the
same display colour, and the short-circuiting switches
are turned on when the outputs of the voltage buffer am-
plifiers or locations between the voltage buffer amplifiers
and the respective data-bus lines are in a high impedance
state.
[0013] Data signals for adjacent pixels concerned with
the same colour have opposite polarities, and it is highly
probable that the absolute values thereof are nearly
equal. Particularly, this probability is higher in a region
of a background image. Hence, by turning on the short-
circuiting switches, the potentials of the data-bus lines
become nearly equal to the common potential of the op-
posite electrode of an LCD panel, whereby the current
to be consumed in the voltage buffer amplifiers can be
reduced further where short-circuiting switches are inter-
mittently connected between adjacent data-bus lines.
[0014] Further, since the common potential is stabi-
lized, flicker is alleviated, and thereby the image quality
is better than in the case where short-circuiting switches
are intermittently connected between adjacent data-bus
lines.
[0015] In addition, since the number of short-circuiting
switches is smaller than in the case where a short-
circuiting switch is connected between each pair of data-
bus lines, the circuit area of the data driver can be re-
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duced.
[0016] It would be possible to arrange the short-
circuiting switches in a number of rows, in the plane of
the device, equal to the number of colours carried by the
data-bus lines.
[0017] However, in the embodiments of the present
invention the short-circuiting switches are connected
through interconnecting lines arranged in first and sec-
ond rows in a staggered configuration, with adjacent con-
nected pairs on alternate rows.
[0018] With this data driver for a liquid-crystal display
device, since the short-circuiting switches and the inter-
connecting lines for them are arranged so that their den-
sities are nearly uniform, the circuit area of the data driver
can be smaller, and a higher density of the data-bus lines
can be realized.
[0019] Preferably, the short-circuiting switches are
formed at one side of every other data-bus line. With this
configuration, the above-described effect is further en-
hanced.
[0020] For a better understanding of the invention, em-
bodiments of it will now be described, by way of example,
with reference to the accompanying drawings in which:

Fig. 1 is a schematic circuit diagram showing an ex-
ample of liquid-crystal display device with reduced
power consumption;
FIGS. 2(A) and 2(B) are illustrations showing pixel
voltage polarity distributions of odd and even frames,
respectively;
Fig. 3 is a circuit diagram showing an output stage
of the data driver of Fig. 1;
Fig. 4 is a circuit diagram showing an output stage
of a data driver of a first embodiment of the present
invention;
Fig. 5 is a circuit diagram showing part of a data
driver of a second embodiment of the present inven-
tion;
Fig. 6 is a layout view of part in Fig. 5 lower than a
short dashed line;
Fig. 7 is a waveform diagram showing operation of
the output stage of Fig. 5;
Fig. 8 is a circuit diagram showing an output stage
of a prior art data driver connected to data-bus lines
of an LCD panel;
Fig. 9 is a circuit diagram showing an output stage
of another prior art data driver;
Fig. 10 is an illustration of potentials of the data-bus
lines D1 to D6 of Fig. 9 during a horizontal period; and
Fig. 11 is an illustration of potentials of the data-bus
lines D1 to D6 after short-circuiting switches between
the data-bus lines are turned on from the state of
Fig. 10.

[0021] In the discussion of the drawings like reference
characters designate like or corresponding parts
throughout several views.
[0022] Fig. 1 schematically shows an example of liq-

uid-crystal display device with reduced power consump-
tion. In Fig. 1, there is shown an LCD panel 11 having a
pixel matrix in 4 rows and 6 columns for simplification.
[0023] In the LCD panel 11, a pair of opposed glass
substrates, not shown, are disposed, and a gap there-
between is filled with a liquid crystal and sealed. Pixel
electrodes are arranged in a matrix on one of the glass
substrates, thin-film transistors are formed for the respec-
tive pixels, scan-bus lines (gate lines) G1 to G4 are
formed for respective first to fourth rows of the thin-film
transistors, and data-bus lines D1 to D6 are formed for
first to sixth columns of the thin-film transistors, wherein
the scan-bus lines G1 to G4 and the data-bus lines D1
to D6 cross each other with an insulating film interposed
therebetween. On the other glass substrate, a transpar-
ent plane electrode in common with all of the pixels is
formed and a common potential VCOM is applied thereto.
For example, in regard to the liquid-crystal pixel C11 of
the first row and the first column, a thin-film transistor
T11 is connected between the pixel electrode and the
data-bus line D1, the gate of the thin-film transistor T11
is connected to the scan-bus line G1, and the common
potential VCOM is applied to the opposite electrode of
the liquid-crystal pixel C11.
[0024] The data-bus lines D1 to D6 of the LCD panel
11 are connected to the outputs of the data driver 10,
and the scan lines G1 to G4 of the LCD panel 11 are
connected to the outputs of a scan driver 12.
[0025] A control circuit 13 receives a video signal VS,
a pixel clock CLK, a horizontal sync signal HSYNC, and
a vertical sync signal VSYNC, and generates timing sig-
nals to provide to the data driver 10 and the scan driver
12, and provides a video signal to the data driver 10.
[0026] The scan-bus lines G1 to G4 are sequentially
activated by the scan driver 12, while signal charges for
pixels on a selected row are renewed by the data driver
10. The data driver 10 simultaneously provides display
data signals for a row onto the data-bus lines D1 to D6,
and renews the signals each horizontal period.
[0027] The data driver 10 drives in a dot-inversion fash-
ion. That is, the data driver 10 provides analog gradation
voltages according to display data in such a way that the
voltage polarities of adjacent data-bus lines are inverse
or opposite to each other and the voltage polarity of each
data-bus line is inverted every horizontal period. FIGS.
2(A) and 2(B) show the pixel voltage polarity distributions
of odd and even frames, respectively.
[0028] Fig. 3 shows the output stage of the data driver
10. The actual number of data-bus lines is, for example,
1024 x 3 = 3072, and Fig. 3 shows only data-bus lines
D1 to D12 as a representative part.
[0029] The data-bus lines D1 to D12 on the LCD panel
11 are respectively connected to the outputs of voltage
buffer amplifiers B1 to B12 of the data driver 10, and each
voltage buffer amplifier is constituted as a voltage follow-
er. Each data-bus lines carries either a red (R), green
(G), or blue (B) colour signal and they are arranged so
that there is a signal of each colour every three lines.
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[0030] Short-circuiting switches are connected be-
tween pairs of adjacent data-bus lines concerned with
the same display colour. That is, the short-circuiting
switch S1 is connected between adjacent R data-bus
lines D1 and D4, no short-circuiting switch is connected
between the next adjacent R data-bus lines D4 and D7,
and a short-circuiting switch S7 is connected between
the next pair of adjacent R data-bus lines D7 and D10.
Likewise, a short-circuiting switch S2 is connected be-
tween adjacent G data-bus lines D2 and D5, and a short-
circuiting switch S8 is connected between adjacent G
data-bus lines D8 and D11. Further, a short-circuiting
switch S3 is connected between adjacent B data-bus
lines D3 and D6, and a short-circuiting switch S9 is con-
nected between adjacent B data-bus lines D9 and D12.
[0031] A control circuit 13 sets the outputs of the volt-
age buffer amplifiers B1 to B12 into a high impedance
state during each successive horizontal blanking period,
and turns on all the short-circuiting switches S1 to S3
and S7 to S9.
[0032] Adjacent pixel data signals of the same colour
have opposite polarities to each other, and it is highly
probably that the absolute values thereof are almost the
same as each other. This probability is particularly high
in the region of a background image. Therefore, the po-
tentials of the data-bus lines D1 to D12 are made almost
equal to the common potential VCOM when short-
circuited, and the currents consumed in the voltage buffer
amplifiers B1 to B12 can be reduced to almost a half that
of the case where no short-circuiting switch is connected.
Further, the common potential VCOM of the opposite
electrode is prevented from varying by capacitive cou-
pling, and thereby reducing flicker compared with the
case of Fig. 9. Furthermore, since the number of short-
circuiting switches is half that of the case of Fig. 8, the
circuit area of the data driver 10 can be reduced, enabling
a higher data-bus line density to be achieved.

First Embodiment

[0033] Fig. 4 shows an output stage of a data driver
10A of a first embodiment of the present invention.
[0034] In this circuit, interconnecting lines L1 to L3 for
connecting short-circuiting switches S1, S5 and S9 on a
first row and interconnecting lines L4 to L6 for connecting
short-circuiting switches S3, S7 and S11 on a second
row are arranged in a staggered configuration.
[0035] In each of these first and second rows, the ends
of adjacent short-circuiting switches are connected to re-
spective adjacent data-bus lines: that is, in the first row
the right-hand and left-hand ends respectively of the
short-circuiting switches S1 and S5 are connected to the
data-bus lines D4 and D5, and one end each of the short-
circuiting switches S5 and S9 is connected to the respec-
tive data-bus lines D8 and D9, while in the second row
one end each of the short-circuiting switches S3 and S7
is connected to the respective data-bus lines D6 and D7,
and one end each of the short-circuiting switches S7 and

S11 is connected to the respective data-bus lines D10
and D11. Thus data lines are connected two at a time to
the first and second rows of switches alternately.
[0036] The short-circuiting switches S1, S3, S5, S7,
S9 and S11 are controlled by the control circuit 13 in a
similar manner to the above-described example of liquid
crystal display with reduced power consumption.
[0037] According to the first embodiment, a similar ef-
fect to that of said example is obtained. Furthermore,
since the interconnecting lines for the short-circuiting
switches are arranged only in first and second rows, with
a roughly uniform density of interconnecting lines, and
the density of the short-circuiting switches is also roughly
uniform, the area of the data driver 10A can be smaller
than that of the case of Fig. 3 whilst having data-bus lines
in a higher density arrangement.

Second Embodiment

[0038] Fig. 5 shows part of a data driver 10B of a sec-
ond embodiment of the present invention.
[0039] Positive-polarity voltage buffer amplifiers PB1
to PB3 are for providing higher (’H’ side) voltages than
the common potential VCOM (for example, 5V), while
negative-polarity voltage buffer amplifiers NB1 to NB3
are for providing lower (’L’ side) voltages than the com-
mon voltage VCOM. The two types of the voltage buffer
amplifiers are employed, one for the ’H’ side and the other
for the ’L’ side, to realize a narrower output amplitude so
as to simplify the configuration of the device.
[0040] In order to provide the outputs of the positive-
polarity voltage buffer amplifier PB1 and the negative-
polarity voltage buffer amplifier NB1 to each of the output
terminals T1 and T2 alternately in each successive hor-
izontal period (1 H), transfer gates P1 and P2 are con-
nected between the output of the positive-polarity voltage
buffer amplifier PB1 and the respective output terminals
T1 and T2, and transfer gates N1 and N2 are connected
between the output of the negative-polarity voltage buffer
amplifier NB1 and the respective output terminals T1 and
T2. Transfer gates P1, P2, N1, and N2 constitute one set
of changeover switches. This applies to changeover
switches between other voltage buffer amplifiers and cor-
responding output terminals in a similar way. Between
these changeover switches and the output terminals T1
to T6, the short-circuiting switches S1, S3 and S5 are
connected in a similar manner to the case of Fig. 4.
[0041] Fig. 6 shows a circuit layout of the part 20 of
the circuit of Fig. 5 below the short dashed line. In Fig.
6, electrodes A to F, I to T, and U to W correspond to
respective locations indicated by the same reference
characters in Fig. 5.
[0042] Each of the transfer gates of Fig. 5 has a PMOS
transistor and an NMOS transistor connected in parallel
to each other, and the PMOS transistors are formed in a
horizontal strip-shaped region 21 and the NMOS transis-
tors are formed in a similar, vertically adjacent region 22.
[0043] For example, the PMOS transistor of the trans-
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fer gate P1 has vertical strip-shaped source and drain
electrodes A and I, and a gate drawn by a thick black line
therebetween, and the PMOS transistor of the transfer
gate N1 has the electrodes A and J, and a gate drawn
by a thick black line therebetween. The NMOS transistors
of the transfer gates P1 and N1 have portions corre-
sponding to those electrodes, being extensions down into
the NMOS transistor region 22.
[0044] The PMOS transistor of the short-circuiting
switch S1 has source and drain electrodes A and U, and
a gate drawn by a thick black line therebetween, the
PMOS transistor of the short-circuiting switch S3 has the
electrodes C and V, and a gate drawn by a thick black
line therebetween, and the PMOS transistor of the short-
circuiting switch S5 has the electrodes E and W, and a
gate drawn by a thick black line therebetween. Likewise,
the NMOS transistors of the short-circuiting switches S1,
S3 and S5 have portions corresponding to those, in the
NMOS transistor region 22. The electrode U is connected
to the electrode D through the interconnecting line L1 on
a first row, the electrode V is connected to the electrode
F through an interconnecting line L4 on a second row,
and the electrode W is connected to an interconnecting
line L2 on the first row. In Fig. 6, these interconnecting
lines L1, L4 and L2, which are in an upper wiring layer,
not shown, are simply drawn.
[0045] Since the short-circuiting switches are formed
at one side of every other data-bus line, and the inter-
connecting lines L1, L4 and L2 for connecting the short-
circuiting switches are arranged only on the first and sec-
ond rows between the PMOS transistor region 21 and
the NMOS transistor region 22, in such a way that the
density of interconnecting lines is nearly uniform, the area
of the circuit 20 can be narrowed and the output terminals
T1 to T6, which are considered to be part of the respective
data-bus lines, can be arranged with a high density.
[0046] Referring back to Fig. 5, positive-polarity volt-
age selectors PS1 to PS3 are shown, each of which se-
lects one of a range of positive-polarity gradation voltag-
es VP31 to VP0 according to the corresponding output
value of respective registers R1, R3 and R5, to apply it
to the corresponding positive-polarity voltage buffer am-
plifier PB1 to PB3. Likewise, each of the negative-polarity
voltage selectors NS1 to NS3 selects one of the negative-
polarity gradation voltages VN31 to VN0 according to the
corresponding output values of respective registers R2,
R4 and R6 and applies it to the corresponding negative-
polarity voltage buffer amplifier NB1 to NB3. A latch signal
LT is provided for the clock inputs of the registers R1 to
R6.
[0047] Fig. 7 is a waveform diagram showing the op-
eration of the output stage of Fig. 5.
[0048] The latch signal LT is a pulse issued in each
cycle of 1 ’H’, and pixel data are latched into the registers
R1 to R6 on the rise of each pulse. During each pulse
period of the latch signal LT, the transfer gates P1 to P6
and N1 to N6 stay off, and a high-impedance state arises
between the voltage buffer amplifiers and the output ter-

minals. In this period, the short-circuiting switches S1,
S3 and S5 are turned on, and thereby the voltages of the
terminals connected by the short-circuiting switches are
averaged.
[0049] The invention is not, of course, limited to the
embodiments shown, and many modifications are pos-
sible within the scope of the appended claims. For ex-
ample, the voltage buffer amplifiers may be respective
source follower circuits. Further, a data driver may be
formed in one piece with an LCD panel by employing
thin-film transistors.

Claims

1. A data driver for a colour display device having an
array of data-bus lines (D1-D12), each data-bus line
relating to one of a plurality of display colours, the
data driver comprising voltage-buffer amplifiers (B1-
B12) each for outputting an analog gradation volt-
age, these analog gradation voltages in operation
being applied to the said data-bus lines in such a
way that the voltage polarities of a data-bus line con-
cerned with a given display colour and the next data-
bus line concerned with the same display colour are
opposite to each other, the data driver further com-
prising:

short-circuiting switches (S1-S11) connected
between pairs of data-bus lines next to each oth-
er that are concerned with the same display col-
our; and
a control circuit (13) adapted to close the short-
circuiting switches when the outputs of the volt-
age-buffer amplifiers, or points in the signal path
between the voltage-buffer amplifiers and the
respective data-bus lines, are in a high-imped-
ance state;
wherein the short-circuiting switches are con-
nected through interconnecting lines (L1-L6) ar-
ranged in first and second rows, extending
across the data-bus lines, in a staggered con-
figuration.

2. A data driver according to claim 1, wherein, within
each of the said first and second rows, one end of
each of adjacent ones of the short-circuiting switches
(S1, S5) is connected to a respective one of a pair
(D4, D5) of adjacent data-bus lines.

3. A data driver according to claim 2, wherein the short-
circuiting switches (U-A; V-C; W-E) are formed at
one side of every other data-bus line.

4. A data driver according to any preceding claim,
wherein the voltage buffer amplifiers comprise pos-
itive-polarity voltage buffer amplifiers (PB1-PB3) and
negative-polarity voltage buffer amplifiers (NB1-
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NB3).

5. A data driver according to claim 4, wherein each ad-
jacent pair of voltage buffer amplifiers comprises a
positive-polarity voltage buffer amplifier and a neg-
ative-polarity voltage buffer amplifier, and a set of
changeover switches (P1,N1; P2,N2) is connected
between the voltage buffer amplifier and its output,
the switches being constituted by transfer gates each
comprising a PMOS transistor and an NMOS tran-
sistor, connected to each other, an electrode (A, C,
E) of the PMOS transistor of the transfer gate in the
changeover switch being shared with an electrode
of the PMOS transistor of the corresponding short-
circuiting switch.

6. A data driver according to any preceding claim,
wherein each of the said short-circuiting switches
comprises an NMOS transistor and a PMOS tran-
sistor connected in parallel to the said NMOS tran-
sistor.

7. A data driver according to any of claims 4 to 6, where-
in the NMOS transistors are formed in a third row
and the PMOS transistors in a fourth row, and the
interconnecting lines of the first and second rows are
formed in a region between the said third and fourth
rows.

8. A liquid-crystal display device comprising:

a data driver according to any preceding claim;
an LCD panel having a plurality of data-bus lines
and a plurality of scan-bus lines; and
a scan driver connected to the said plurality of
scan-bus lines.

Patentansprüche

1. Datentreiber für eine Farbanzeigevorrichtung, die
ein Array von Datenbuslcitungen (D1-D12) hat, wo-
bei sich jede Datenbusleitung auf eine von einer Viel-
zahl von Anzeigefarben bezieht, welcher Datentrei-
ber Spannungspufferverstärker (B1-B12) jeweils
zum Ausgeben einer analogen Gradationsspan-
nung hat, wobei diese analogen Gradationsspan-
nungen in Betrieb auf die Datenbusleitungen in solch
einer Weise angewendet werden, dass die Span-
nungspolaritäten einer Datenbusleitung, die eine ge-
gebene Anzeigefarbe betrifft, und der nächsten Da-
tenbusleitung, die dieselbe Anzeigefarbe betrifft, zu-
einander entgegengesetzt sind, wobei der Datentrei-
ber ferner umfasst:

Kurzschlussschalter (S1-S11), die zwischen
Paaren von nebeneinanderliegenden Daten-
busleitungen verbunden sind, die dieselbe An-

zeigefarbe betreffen; und
eine Steuerschaltung (13), die dafür aufgelegt
ist, um die Kurzschlussschalter zu schließen,
wenn die Ausgaben der Spannungspufferver-
stärker, oder Punkte in dem Signalweg zwi-
schen den Spannungspufferverstärkern und
den jeweiligen Datenbusleitungen, in einem ho-
hen Impedanzzustand sind;
bei dem die Kurzschlussschalter durch Zwi-
schenverbindungsleitungen (L1-L6) verbunden
sind, die in ersten und zweiten Reihen, die sich
quer über die Datenbusleitungen erstrecken, in
einer versetzten Konfiguration angeordnet sind.

2. Datentreiber nach Anspruch 1, bei dem innerhalb
jeder der ersten und zweiten Reihen ein Ende eines
jeden von benachbarten der Kurzschlussschalter
(S1, S5) mit einer jeweiligen von einem Paar (D4,
D5) von benachbarten Datenbusleitungen verbun-
den ist.

3. Datentreiber nach Anspruch 2, bei dem die Kurz-
schlussschalter (U-A; V-C; W-E) auf einer Seite jeder
zweiten Datenbusleitung gebildet sind.

4. Datentreiber nach einem vorhergehenden An-
spruch, bei dem die Spannungspufferverstärker
Spannungspufferverstärker für positive Polarität
(PB1-PB3) und Spannungspufferverstärker für ne-
gative Polarität (NB1-NB3) umfassen.

5. Datentreiber nach Anspruch 4, bei dem jedes be-
nachbarte Paar von Spannungspufferverstärkern ei-
nen Spannungspufferverstärker für positive Polarität
und einen Spannungspufferverstärker für negative
Polarität umfasst und ein Satz von Umschaltern
(P1,N1; P2,N2) zwischen dem Spannungspufferver-
stärker und seinem Ausgang verbunden ist, welche
Schalter aus Transfergattern gebildet sind, die je-
weils einen PMOS-Transistor und einen NMOS-
Transistor umfassen, die miteinander verbunden
sind, wobei eine Elektrode (A, C, E) des PMOS-Tran-
sistors des Transfergatters im Umschalter mit einer
Elektrode des PMOS-Transistors des entsprechen-
den Kurzschlussschalters gemeinsam ist.

6. Datentreiber nach einem vorhergehenden An-
spruch, bei dem jeder der Kurzschlussschalter einen
NMOS-Transistor und einen PMOS-Transistor um-
fasst, der mit dem NMOS-Transistor parallel verbun-
den ist.

7. Datentreiber nach einem der Ansprüche 4 bis 6, bei
dem die NMOS-Transistoren in einer dritten Reihe
und die PMOS-Transistoren in einer vierten Reihe
gebildet sind und die Zwischenverbindungsleitun-
gen der ersten und zweiten Reihen in einer Region
zwischen den dritten und vierten Reihen gebildet
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8. Flüssigkristallanzeigevorrichtung umfassend:

einen Datentreiber nach einem vorhergehen-
den Anspruch;
eine LCD-Tafel mit einer Vielzahl von Datenbus-
leitungen und einer Vielzahl von Abtastbuslei-
tungen; und
einen Abtasttreiber, der mit der Vielzahl von Ab-
tastbusleitungen verbunden ist.

Revendications

1. Pilote de données pour un dispositif d’affichage cou-
leur comprenant une matrice de lignes de bus de
données (D1-D12), chaque ligne de bus de données
se rapportant à l’une d’une pluralité de couleurs d’af-
fichage, le pilote de données comprenant des am-
plificateurs à étage tampon de tension (B1-B12),
chaque amplificateur servant à délivrer en sortie une
tension de gradation analogique, ces tensions de
gradation analogiques, à l’utilisation, étant appli-
quées sur lesdites lignes de bus de données de telle
sorte que les polarités de tension d’une ligne de bus
de données se rapportant à une couleur d’affichage
donnée et la ligne de bus de données suivante se
rapportant à la même couleur d’affichage sont op-
posées l’une par rapport à l’autre, le pilote de don-
nées comprenant par ailleurs :

des interrupteurs de court-circuit (S1-S11) con-
nectés entre des paires de lignes de bus de don-
nées adjacentes les unes aux autres qui se rap-
portent à la même couleur d’affichage ; et
un circuit de commande (13) adapté pour fermer
les interrupteurs de court-circuit lorsque les sor-
ties des amplificateurs à étage tampon de ten-
sion ou des points dans le chemin de signal entre
les amplificateurs à étage tampon de tension et
les lignes de bus de données respectives se
trouvent dans un état d’impédance élevée ;
dans lequel les interrupteurs de court-circuit
sont connectés via des lignes d’interconnexion
(L1-L6) disposées dans des première et deuxiè-
me rangées, qui s’étendent sur l’ensemble des
lignes de bus de données, selon une configura-
tion étagée.

2. Pilote de données selon la revendication 1, dans le-
quel, à l’intérieur de chacune desdites première et
deuxième rangées, l’une des extrémités de chacun
d’interrupteurs de courts-circuits adjacents (S1, S5)
est connectée à l’une respective d’une paire (D4,
D5) de lignes de bus de données adjacentes.

3. Pilote de données selon la revendication 2, dans le-

quel les interrupteurs de court-circuit (U-A ; V-C ; W-
E) sont formés sur l’un des côtés d’une ligne de bus
de données sur deux.

4. Pilote de données selon l’une quelconque des re-
vendications précédentes, dans lequel les amplifi-
cateurs à étage tampon de tension comprennent des
amplificateurs à étage tampon de tension de polarité
positive (PB1-PB3) et des amplificateurs à étage
tampon de tension de polarité négative (NB1-NB3).

5. Pilote de données selon la revendication 4, dans le-
quel chaque paire adjacente d’amplificateurs à éta-
ge tampon de tension comprend un amplificateur à
étage tampon de tension de polarité positive et un
amplificateur à étage tampon de tension de polarité
négative, et un ensemble de commutateurs (P1, N1 ;
P2, N2) est connecté entre l’amplificateur à étage
tampon de tension et sa sortie, les commutateurs
étant constitués par des grilles de transfert qui com-
prennent chacune un transistor PMOS et un transis-
tor NMOS qui sont connectés l’un à l’autre, une élec-
trode (A, C, E) du transistor PMOS de la grille de
transfert du commutateur étant partagée par une
électrode du transistor PMOS de l’interrupteur de
court-circuit correspondant.

6. Pilote de données selon l’une quelconque des re-
vendications précédentes, dans lequel chacun des-
dits interrupteurs de court-circuit comprend un tran-
sistor NMOS et un transistor PMOS qui est connecté
en parallèle au dit transistor NMOS.

7. Pilote de données selon l’une quelconque des re-
vendications 4 à 6, dans lequel les transistors NMOS
sont formés dans une troisième rangée et les tran-
sistors PMOS sont formés dans une quatrième ran-
gée, et les lignes d’interconnexion des première et
deuxième rangées sont formées dans une région
entre les troisième et quatrième rangées.

8. Dispositif d’affichage à cristaux liquides
comprenant :

un pilote de données selon l’une quelconque
des revendications précédentes ;
un panneau LCD comprenant une pluralité de
lignes de bus de données et une pluralité de
lignes de bus de balayage ; et
un pilote de balayage connecté à ladite pluralité
de lignes de bus de balayage.
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