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DESCRIPTION

DISPLAY DEVICE AND METHOD FOR POWERING SAME

TZCHNICAL ZIELD

i0091] The present inventicn relates to display devices and
drive methods therefcr, and the invention particularly relates
to adisplaydevice and a method for powering same in which groups
of video signal lires are provided with a video signal that is
comman among the greups, such that the signal is applied to the

lines in each group in a time-division manner.

SACKGROUND ART

(0002] One of the conventionally known methods for driving
display devices, such as liquid crystal display devices, is a
method called $SD {(source-shared driving; referred to below as
an "88Dmethod"). Ina liguidcrystal display device employing
the 88Dmsthod, apluralizy cfoutput terminals of a scurcedriver
(video signal lire driver circuit) for driving a plurality of
source lines (video signal lines) on a liguid crystal panel are
connacted to a selection circuit consisting of a plurality of
switching elements such as thin-film transistors. Fach output
terminal of the scurce driver is connected Lo a predetermined
number of the thir-filmtransistors. Thethin-filmtransistors
irr Ehe selection circuit are connected to a plurality of source
lines. Specifically, ir this liquid crystal display device,
croups of the predetermined number of scurce lines are connected
to the output terminals of their common scurce driver via the
predetermined number of thin-film transistors. Moreover, a

vidco signal that is common among the groups is provided to the
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sourcedriver, and theselectioncircuit appliesthevideosignal
to the source lines in a time-division manner. By employing
the SSD method as above, it is rendered possible to reduce the
number of output terminals of the source driver.

[0003] Patent Document 1 discloses a liquid crystal display
device employing the SSDmethod and having the selection circuit
integrally formedwithaliquidcrystalpanel. Inthefollowing,
such a liquid crystal display device with the selection circuit
integrally formed with a liquid crystal panel (display portion)
will be referred to as a "liquid crystal display device with
a monolithic selection circuit”. This liquid crystal display
device with a monolithic selection circuit allows a frame area
reduction and a cost reduction. For example, thin-film
transistors using amorphous silicon (a-Si) for their
semiconductor layers (referred tobelowas "a-Si TETs") are used
as driver elements of the liquid crystal display device with
a monolithic selection circuit, as disclosed in Patent
Document 1.

[0004] Incidentally, Patent Document 2 discloses a display
device drive method in which a scanning period Tl for scanning
gate lines (scanning signal lines) is followed by an idle
period T2 in which no gate lines are scanned. During the idle
period T2, clocksignals, etc., are not provided to a gatedriver
(scanning signal line driver circuit), so that image rewriting
is not performed. Accordingly, even in the case where the gate
lines are scanned at 60 Hz during the scanning period T1, when
the idle period T2, which has, for example, the same length as
the scanning period T1l, is provided, the overall frequency for
driving the gate lines is about 30 Hz. Thus, a reduction in

power consumption can be achieved.
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Citation List

Patent Documents

[0003] Patent Document 1: Japanese Laid-Open Patent
Publication No. 2010-102266

Patent Document 2: Japanese Laid-Ovpen Patent

Publicacvion No. 2031-312233

SUMMARY OF THE INVENTIiON

PROBLEMS TO BE SOLVED BY THE INVENTION

[00C6: Conventionally, there is demand for elecltrenic
equiprent such as display devices Lo consume lower cowsr.
T0007) Therefcre, an cbhiccrive of the present invention is
to provide a low power-consumption display device employing the
SSD method (referred to below as an "SSD display device”} and

a drive method therefor.

SOLUTION TO THE PRORLZIMS
[0008] A first aspecl of the preseni invention i1s directed

to a display device comprising:

=

.

a display portion that includes a plurality of video
signal lines and a pluralicy cf scenning sigral lines crossing
the video signal lines;

a scanning signal line driver circuit that drives the
scanning signal lines such that a scanning periecd in which the
scanning signal lincs are seguentially selected and an idle

Py

period in whic

h none of the scanning signal lines is selccted

alterractingly occur in cycles of 2 frame pericd consisting o

[te]

the scanning period and the idle period;

a selection circuit that is integrally formed with
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the displayporticnandincludesapluralityof selectionblocks;

a video signal line driver circuit that provides the
selection blocks with their respective video signals; and

a display control circuit that provides the video
signal line driver circuit with image dala correspondinrg to the
vidao signals and provides the selection plockswithapluraiity
of selection control signals cyclicalliy repeating on-state and
off-state levels, wherein,

each selection block provides the wvideo signal
received thereby to video signal lines that are adjacent to each
other in a video signal line group in a time-division manrer

in accordance with t{he selection control signals, the videc
signal line group consisting of as many video signal llnes as
the number of selection control signals, and

the display contrcl circuit generates the selection
control signals so as to keep the selection control signals at

=

a lower frequency during the idle period than during the scanning

onthe first aspect of the invention, the display control circuit

generates the selection control signals so as to keep the
selection control signals in a smaller amplicude during the idlc
period than during the scanning periods.

i00:0] In a third aspect o the present nvention, pased on

the £

|
=

st espect of the invention, the idie period is longer
than the scanning vericd.

{0011} In a fourth aspect of the present invention, based
onthe first aspect of the invention, the video signal linedriver

circuit sets the video signals at a constant potential during
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i in a fifth aspect of the prasent invention, based on
the first aspect of the invention, each selection block has a
plurality of switching elements with their respective first
conductive terminals connectad to the videc signal _ines in the
videc signal Line group that corresponds to that selectionblock,
a videc signal received by ecach selection block is provided to
szeond conductive termirals of 4he swiiching =2lements in that
selection block, and the display control circuit provides the
selection control signals to the switching elements in the
sel=ction block.

[0013] In a sixth aspect of the present invention, based cn
the fifth aspect of the invention, the display portion displays
an irage basea on a plurality of prim&ry colors, and the video
signal lines in each video signal lire group respectively
correspond to the primary colors.

{0014] In & seventh aspect of the present inventicn, based
on the sixzth aspect of tne inventicn, the number of the primary
colors is three, each video signal line group consists of three
videc signal lines, each selection block has three switenhing

elements, and the three videc signal lines in each video signal

line group respoctively correspond to the three primary colors.
[0015] In an eighth aspect of the present inventicn, based
onthe fifthaspectoftheinvention, thedisplayportiondisplays

T

an image bzsed on a plurality of primary coleors, and the video
signa: lines in each video signal line grocup respeciively
cerrespend to as many vrimary ¢clors from amcong & predeterminad
numper of primary colors greater than the numeer of video signal
lines in the video signsl line group, and also resvectively
correspond to the same number of other primary colors fromamong

the predetermined number of primary colors.
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[0C1¢] In a ninth aspect cf the present invention, based on
~he eighth aspect of the invention, Lthe rumber of the primary

coloxs is four, each video signal line group consists of two
video signal lines, each selection blocx has two switching
elements, and the two videc signal lines in each video signal

.

ine grcup respectively correspond to two of the four orimary

[

coclors and alsc respectively correspond o the cther two of the

O

four primsry colors.

[00L7} in a tenth aspect of the present invention, based on
the fifth aspect of the invenition, the display portion disvlays
an image based on a plurality of primary colors, and each video
signel Zine ¢group cconsisis ¢f video signal lines whose number
is an integral multiple of the number of the primary colors.
[6O18B! In an eleventh espect of the present invention, bpased
on the tenth aspect of the invention, the number of the primary
colors is three, each video signal line group consists of six

video signal lines, each selection zlockx has six switching
elements, andthree of the videc signal lines in each video signal
lire group respectively corrxespond to the three primaryv cclors
and the other three video signal lines in the video signal line
group respectively correspond to the three primary colors.

[0019: In a twelfth aspect of the present invention, based

=

or the first aspect of the inventicn, the selection circuit
corsists of:

a first sslection circuit positioned to cne side of
the display portion; and

a second selection circuit positioned to the other
side of che display portien.
[3020] Ina chirteenth ascect of thepresent inventlion, based

on any of the first through twelfth aspects of the invention,
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the selection circuit is implemented with thin-filmtransistors
having semiconductecr layers made of an oxide semiconductor.
021) Ina fourteenth asvect of the present invention, based

on any cf the first through twelfth aspects of the inventicn,

the selection circuit is implemented with thin-filmtransistors
heving semiconductor layers made of amorphous silicon
[0022] Afifteenthaspzctof thepresentinventionisdirected

to a drive method for a display device provided with a display
portion that includes a gpiurslicty of video signal lines and a
plurality of scanning signzl iines crossing the video signal
lines, a scanning signal iine driver circuit that drives the
scanning signal lines, & selection circuit that is integra’ly
formed with the display vorticn and incliudes a pluralizy of
selection blocks, a wvideo signal iine driver circuit that
provides the selection blocks with their respective video
signals, and a display centrol cirzcuiz that provides the video
signal line driver circuir with imsge data correspoending to the
vidco signals and provides the selectionblocks with a plurality
of selection control signais cyclically repeatirg on-state and
off-state levels, the method comprising the sters of:
driving the scanning signal lines such that a scanning
period in which the scanning signal lines are sequentieclily
seiected and an idle period in which nene of the scanning sigral

rines is selectedzliternatingiyoccur incycles of & fxrame period

onsisting of the scanning period and the idle periocd;

(9]

providing the video signal received by the selection

o]

block to videc signal iirnes that are adiacent o each cther in

avideo signal line group ina time-divisionmanner in accordance

G

with the selection control signals, the video signzl line group

nes &s thenumberor selection

consistingofasmanyvideosignal l
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cenrrol signalils; and

keeping the selection control sigrnals at a lower
frequencyduring the idle periodthan during the scanningperiod.
[0023) In a sixteenth aspect of the present invention, based
on the fifteenth aspect of the invention, the selection control
signals are kepot in & smaller amplitude during the idle period
than during the scanning pericds
[0024} Inaseventeenthaspect of thepresent invention, hased
on the fifteenth aspect of the invention, the idle period is
longer than the scanning period.
[0025} Inaneighteenthaspect of thepresent invention, based
on the fifteenth aspect of the invention, the video signals are

set at a constant potential during the ldle period.

EFFECT OF THE INVENTION

[0C26] In the display device according to the first aspect

£ the

o]

f)

present invention, the display portion is integrall

<

ormed with the sslecrion circuit, each selection bleck in the

Fh

selection circuit provides video signals vo aplurality of video

signal lines in a video signal line group in a time-division
manner, and one frame periocd consists of the scanning period

and the idle period. The selection conlrol signals are kept

at a lower frequency during th

[t

idle pericd than gduring the

scanning period. As a result, the frequency at which to drive

ot

ke svlection circuitl is reduced cver the entire frame period.
Thus, power consumption is reduced. DMoreover, the display
portion is monolithicaliy formed with the selection circuit,
resultingirareduced frame areaandreducedcestof theselection
circuit.

{00

t\"ﬁ

1 Azcording to the secend aspect of the present

-
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invention, the selection contreol signals are keplt in a smaller
amplitude during the idie period tnan during the scanning
periods. Thus, 2 further reduction in power consumption can
be achieved.

[C028} Accordingtoithethirdaspect of thepresent invention,
the idle pericd is longer than the scanning period. Thus, a
further reduction in pcwer consumption can be acnieved.
[C0z9] According to the fourth aspect ¢f the present
invention, the video signals are set al. & constant potential
during the idle period, so that a similar effect to that achieved
by the first aspecit of the present invention can be achieved.
{0030} Accordingrothe fifthaspectof thepresent inventiorn,
the selectior block can be realized py a piurality of switching
elements. MHere, video signals are provided to a video signal
line group (a plurality of video signal lines) during the idle
period in accordance with a plurality of control signals.
Acccordingly, the effect of noise or suchilke on zhe videc signal
lines is reduced during the idle period. Thus, it is possible
£o inhibit a reduction in display qguaiity. Moreover, the
selection control sigrals are kept at a lower frequency during

the idlic period than during the scanning period, resuliting in
2 reduced load on the switching elements. Thus, threshold
variations in the switching elements can be reduced, so that
a reduction in reliability of the switching elements can be
inhibiteaq.

S0031) Tre sixth aspect of the prescnt invention allows a
similar =ifect to that achieved by the fifth aspeci of the
invention tobe achieved ina display device which provides image
display based con a piurality of primary colors.

{0032} The seventh aspect of the present invention makes it
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possible to provide image display based on three primary colors,
[0033] The eighth aspect of the present invention allows a
simiiar effect to that achieved by the fifth aspect of the
invention tobe achieved inadisplay device which provides image
display based on & plurality of primary colors with each video
signal line corresponding to more than one primary color.

[00341 According totheninthaspect of the present invention,
each video signal line corresponds Lo two primary colors, s0
that image display based on four primary colors can ve provided.
"g03s! Acceragingtothetenthaspect of thepresent invention,

the number oi ocutouts ¢f the video signal line driver circuit
is reduced, resuliting in a further cost reductiion.

[00353 According to the eleventh aspect of the present
invention, image display based on three primary coloxs can be
provided.

[0037] According to the :twelfth aspect of the present
invention, thesizeof theselectioncircuit canbe appreximately
halvedinthediractioninwhichthescanning signal lineextends.

Asarxesult, thelaycutpitchinthedirsctioninwhicnthescanning
signal lireextends is doubled. Thus, it ispossible toachieve,
for =xamplie, a higher-definition disvlay portion.

{00381 According to Lhe thirteenth aspect of the present
invention, the selection circuit is implemented with thin-£film
transistors having semiconductor layers made of an oxide
semiconductor. The control signalscanbe set at a further lower
frequency during the idle period because the leakage current
of the thin-filmitransistors issignificantly low. Aas a result,
a further reduction in power consumpticn can be achieved.
Moreover, the on-state cuxrent of the thin-fiim trensistors

having semiconcductor layers made of an oxide semiconductor is
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significantly high, and therefore, the thin-film transistors
can be reduced to a significantly small size. Thus, a further
reduction in frame area can be achieved.

[0039] According to the fourteenth aspect of the present
invention, the selection circuit is implemented with thin-film
transistors having semiconductor layers made of amorphous
silicon. Thus, a further cost reduction can be achieved.
[0040] The fifteenth through eighteenth aspects of the
present invention allows similar effects to those achieved by
the first through fourth aspects of the invention to be achieved

with a drive method for a display device.

BRIEF DESCRIPTION OF THE DRAWINGS

. [0041] FIG. 1 is a block diagram illustrating the overall

configuration of a liquid crystal display device according to
a first embodiment of the present invention.

FIG. 2 1is a block diagram illustrating the
configuration of a source driver in the first embodiment.

FIG. 3isablockdiagramdescribing the configuration
of a selection circuit in the first embodiment.

FIG. 4 1is a circuit diagram describing the
correspondence between selection blocks and source lines in the
first embodiment.

FIG. 5 is a signal waveform chart describing indetail
the operation of the liquid crystal display device according
to the first embodiment.

FIG. 6 is a graph showing drain current-gate voltage
characteristics of an a-Si TFT and an IGZ0 TFT.

FIG. 7 is a circuit diagram describing the

configuration of a selection circuit and the correspondence
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between selection kblocks and source lines in a variant cf the

[0

fFirsl embodiment.

FIG. 8 is a signal waveformchart describing in detail

ct

he operation of a liguia crystal gisplay device according to

he variant of the Tirst embodiment.

cl

FIG. 9is asignal waveformchart describing in detail
the operatien ¢f a liqguid crystal display device in a second
embodiment of the present inventicn.

FIG. 10 is & circuit diagram describing the
configuration of a seleciion circuit and the correspondence
between selection blocks and source lires in a third embodiment
of the present invention.

FIG. 11lisasigrnal waveformchart describingindetail
the opsration of a Liqula crystal display device according to
the third embodiment.

FIG. 12 is & «¢ircuiz diagram describing the
configuration of a selection circuit and the correspondence
between selection blocks and source lines in a fourth enbodiment

of the present inwvention.

MODES [OR CARRYING OUT THE [L[NVENTION

[0042) Hereinafter, embodiments of the present invention
will be described with reference to the accompanying drawings.
Hote that inthe followingdescriptions, agate terminal, adrain

terminal, and a source terminal of a thin-film transistor

correspond to a control terminal, & first conducziva termi

—
—

al,
and a second conductive terminal. Moreover, the descriptions
will be givern on the premise that all thin-iilm transistors are
of an n-channel type.

[0043] <1l. Pirst Embodiment>




10

15

20

25

30

13

<1.1 Overall Configuration and Operation>

FIG. 1 is a block diagram illustrating the overall
configuration of anactive-matrix liquid crystal display device
according to a first embodiment of the present invention. This
liguid crystal display device includes a power source 100, a
DC/DC converter 110, a display control circuit 200, a source
driver (video signal line driver circuit) 300, a selection
circuit (sampling switch circuit) 400, a gate driver (scanning
signal line driver circuit) 500, a display portion 600, and a
common electrodedriver circuit 900. Theliquidcrystaldisplay
device according to the present embodiment is a liquid crystal
displaydeviceemployingaso-calledSSD (source-shareddriving)
method in which source lines (video signal lines) are divided
intogroups of apredetermined number, and each group is connected
to the source driver 300 via the selection circuit 400.
[0044] The selection circuit 400 is formed of, for example,
amorphous silicon, polycrystalline silicon, microcrystalline
silicon, or oxide semiconductor (e.g., IGZ0O) ona ligquidcrystal
display panel 700, which includes the display portion 600.
Specifically, the liquid crystal display device according to
the present embodiment is a liguid crystal display device with
amonolithicselectioncircuitinwhichtheselectioncircuit 400
and the display portion 600 are formed on the same board (an
array board, which is one of two boards included in the liquid
crystal display panel). Therefore, the frame area of the liquid
crystal display device can be reduced. Note that the source
driver 300 and/or the gate driver 500 may also be formed of,
for example, amorphous silicon, polycrystalline silicon,
microcrystalline silicon, or oxide semiconductor on the liquid

crystal display panel 700. Specific implementation examples
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using amcrphous silicon and IGZO wilil be descriked later.

[

043] The digplay porticn 630 has formed thereon n source

o

lires (videc signal lin=s) SLp to 8L, m gate lines (scanning
signal lines) GLi to €L, and m x n pixel formirg portions
corresponding to intersections of the source lines SL; to Si,
and the gate lines GL; to 8L;. The m »x o pixel forming portions
are arranged in a matrix so as to form pixel arrays. Each pixel
forming porticn includes a pixel thin-film transistor 80, which
is & switching slement with a gate terminal conrnected o the
gate iline that passes through its corresponding intesrsection
and a source terminal connected to the source line that passes
through the intersection, a pixel electrede connected to a2 drain

terminzl of the »izel trhin-Iiim cCransistor O, 3 common
electrode. BEc, which is an opposing clectrode commonly provided
for the pixel forming portions, and a liguid crystal layer
commonly vrovided for the pixel forming porticns between the
pixe. slectrode and the common slectrode Ec. Morecever, Iiquid
crystal capacitance is created by the pixel electrode and the
common electrode Ec as pixel capacitance Cp. Note thait to
reliably hoid a voltage in the pixel capacitance Cp, auxiliary
capacitance is normal.y provided in parallel with the liquid
crystal capacitance, but the auxiliary capacitance is not
directly relevant to the present invention, and therefore, any
descrivtion and illustracion thereof will be omitted.

;004¢€] The liquid crystal display device according to the
present embodiment provides a color image based on the three
primary colors R, G, and B. Accordingly, the nixel forming
portiens are divided Into groups «f <three reéspectively
corresponding to R, G, andB. Each of the groups forms one pixel.

In the following, the pixel forming vortions corresponding to
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R, G, and Bwill be referred to as the "R-pixel forming portion”,

Tne "G-gixel formingportion”, andthe "B-pixel Zormingportion™,
respectively.

[0047] The power source 100 supplies a predetermined source
voltage to the DC/DC converter 110, the display control
circuit 200, and the common electrode driver circuit 200. On
thebzsisof thescurcevoltage, the DC/DCucnverter 110 generates
a predetermined direct-current voltage for operating the scurce
driver 300 and the galte driver 500, and supplies the voliLage
to the source drivex 300 and the gate driver 500. The common
electrode driver circuit 300 vrovides a predstermined
potential Vcom to the common slectrode Ec.

10C48) The display control circuit 200 rzceives exterrally
transmitted signals, including an image signal DAT and a timing
signal group TG such as horizontal and vertical synchronization
signals, andoutputsdigital videosignals DV (imagedata), along
with signzls for controlling image display on thes display
portion 600, which include a source start pulse signal S5P, a
source clock signal SCK, a latch strobe signal LS, a selection
control signal CT, a gate start pulse signal GSP, and a gate
clock signal GCK. The nigh- and low-level potentials of the

selecticn control signal C! are VYdd and Vss potentizls,

raspectively.
[0049] In the present embodiment, the selection control

signal CT consists of three phases of selection control
1

CTr, CTg, and Ctb. The selection control signals CTrx,

forming portions. Irn the fellowing, the selectlion contrel

sigral TTr will be referred to as the "R-selection control
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as the "G-selection control signal”, and the selection control
sigral CTh will be refcrred o as the "B-selection control
signal®. Moreover, for the R-selection control signal CFr, the
G-selection control signal CTg, and the B-selection contrcl

signal CTb, a period after transition from low Lo high-level

-

1=+

pocertialuntil transition fromhigh te lew-ilevel potential will

be referred o as a "switching selection period” for convenience
sake. The R-sclection control signal CTr, the G-selection
control signal CTg, and the 3-selection control signal CTb are
cut of vhase by one switching selection perioa from one ancther,
and each of them is set at high~-level potential (Vdd potential)

for one of the three switching selection periods {except for

duering the idlepericd T2 tc e Ce2scribed iater

-

{©

I

¢!

Ir. ~he ores
embediment, three switching selection periods correspond o one
horizontal scanning period.

[GOS50) Tho source driver 300 receives the digital video
signals DV, the source start puise signal SSP, the source clock
signzal SCK, and the latch strobe signal 1.S outputtedby thedisplay
control circuit 200, and provides video signals SS(1) to $S{k)
to k cutput signal iines OL; tc OLy, respectively. Here, in the
present embodiment, x=n/ 3. Note that the source driver will
be described in detail later.

{60511 The selection circuit 400 receives the R-seleciicn
control signal CTr, the G-selection control signal CTyg, and the
B-selecticn control signal C1b outputted by the display contro:
circuit 200, in addition to the video signals S5{l) to SS(k)
csutoutted by the source driver 300, and applies the video
signals S8{1} un SS{k! to the source lines 5L; 0 SL, in &

time—division manner. Nole thet the selection circuit 400 will

be described in detaill pelow.
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f0052] In accordance with the gate start pulse signal GSP
and the gate clock signal GCK outputted by the display control
circuit 200, the gate driver 500 repeats applying scarning
signals G5{1) to GS{m} al high-ievel potential to the gate
lines GL; to GLm, respectively, in cycles of one frame period.
[G053] in this manner, the video signals S5(1} to SS{k) are
app-ied o the source lines SL: to SL; in a time-division mannex,
and the scanning signals GS(1} to GS(m) are applied to the gate
lines GL; to CL,, respectively, so that the display poxtion 600
displays an ‘mage tased on the externally htransmitted image

signal DAT.

.

[0054] <l.2ConfigurationandOperationof the Source Driver>
FIG. 2 is & Dpicck diagram  illustrating the
configurationof the sourcedriver 300 in the present embodiment.
As shown in FIG. 2, the source driver 300 consists of a shift
register 310, whose sltages are equal in number to sutput signal
iines CL; to OL;, & sampling latch circuit 320 connectad to the
shift register 310, and an output circuit 330 connected to the
sarpling latch circuit 220 and the output signal lines Ol; to
OL_.':.
[0055] The shift register 310 receives a source start pulse
signal 8SP and a source clock signal SCKoutputted by the display
control circuit 200. In eccordance with the source start puisa
signal SSPandthe source clock signal SCK, the shift register 310
sequentially transfers pulses included in the source start pulse
signai SSP fromits input to output terminal during each of three
switching selection periods witnin each herizontal scanning
period. In rosponse fo the transfer, sampling pulses are
sequentially previded to the sampling latch circuit 320.

{005¢] The sampling latch circuis 220 receives digital viceo
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signals DV and a latch strobe signal LS5 outputted by the display
controlcircuit 200, inaddition tothe sampling pulses outputted
py the shiit register 310. The sampliing latch circuit 320 holds
the digiteal video signals DV in timing with the sampling pulses,
and then latches the signals in accordance with the iatch stroke
signal LS so as to hold each of the signals {or one switching
selecticn period (1/3 of a hecrizontal scanning period). Here,
the digiral video signals DV that are tobe heldare, for example,
8-bit data for their corresponding colors. The digital video
signals 2V that have been held are provided to the output
circuit 330.

[G057] The output circuit 330 converts the digital video
signals DV veceived from the sampling latch circuit 320 into
analog signals represeniing, for example, 256 tcnes, which are
outputted to the output signal lines OL; to CLg, respectively
as video signals S3(1) to S8S(k}). WNote that in the prasent
embodiment, thevideosignals SS{1l) toSS (k) aresetatapotential
corresponding te Lhe R-pixel forming portion during the first
of the switching selection periods within each horizontal
scanning period {referred to below as the "first switching
selection pericd"), at a potential corresponding to the G-pixel
forming portion during the second of the switching selection
periodswithineachhorizontal scanningperiod (referredtobelow
as the "second switching selecticn period"”), and at & potential
corresponding to the B-pixel forming portiecn during the thizd
of the switching selection periods within each horizontal
scarning period f{referred toc below as the "third switching
selectior period"}. Moreover, the output circuit 330 may
perform a level shifting operation or suchiike to shift the

porencial ¢f the video signals.
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[0058] <1.3 Configuration of the Selecticrn Circuit>

FIG. 2 is ableckdiagramdescribing the configuration
of the selectioncircuit 400 in the present embodiment. As shown
in FIG. 3, the selection circuit 400 consists of k seiection
tlecks 410{1) to 410(k). "he display portion 600 has & pixel
matrix of m rows and n columns formed as described zbove, and
the selectionhkhlocks areprovidedinthree-tec-one correspondencs
with the columns of the pizel mazrix.
[00597] The selectionblocks 410(1) t0 410 (k) are respectively
connected (correspond) to the output signal lines OL; t¢ OLg.
Moreover, each of the selection biccks 410(1) to 420{k} is
connectad to three different source lines. The selection
bleck 420{7j) is cornected to source lires Sla;» to Sin; {j = 1
to k). Ezch sclection piock is provided with the R-seieczion
control signal CTr, the G-selection control signal CTg, and the
B-selection control signal CTb.
i0060] FIG. 4 is a circuit diagram describing the
correspondence between the selection blocks 410(1) to 410 (k)
and the source lines Si,; to SL, in the present embodiment. As
shown in FIG. 4, the source lines 3SlL4 to Si, are divided into
groups SG; to $G; of three source lines. Here, the source line
group $G; consists of three source lines SL3;-; to SLy;s. The souxce
line groups SG; to SG¢ respectively correspond to the selection
blocks 410{(1) to 410(k}.
(0061] In FIG. 4, among the source 1line group 5G;, the source
line that corrxesponds to R {referred to below &s the "R-source
line") is denoted by the characters SLrj, the source line that
corresponds tc G (raferred to below as the "G-scurce line") is
denoted by the characiters SLg;, and the source line =hat

corresponds to B (referred to below as the "B-source line") is
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denoted by the characters $Lb;. Moreover, the R-pixel forming

porticn that is provided so as to cerrespond te The intersscticn
he R-source line SLr; and the gate line GL; is denoted by

the chsracters r:s (i = 1 tec m;, the G-pizel forming porticn
that is provided s0 as to correspond to the intersection of the
G-source line SLgs; and the gate line GlL: is denoted by the
characters g;;, and the B-pixel forming portion that is provided
50 a5 to correspond to the intersection of the B~source 1ine SLb,
and the gate line GL; is dencted by the characters b;j;.

[a082: Tach selzaciion block consists of three <nin-Ffilm

transistors, as shown in FIG. 4. In the following, the three

thin-film transistors ir the selectlon 2lock 410 ({j)
referred te respectively as the R-thin-film transistor 40r(j),
the GS-thia-film <ransister -40¢{7j), and <he 3-zhin-film
transistor 40L (7).
1008637 Each R-thin-film transiszcr is provided with the
R-selection control signai CTr at a gate terminal, and is
cornected at & source terminal To &n output signel line
corrvesponding to the selection block that includes the
-thin-film transistor and at & drain terminal to an R-source
line in a source line group corresponding to the selection block
zhat includes the R-thin-film trensistor. Zach G-thin-film
transistor is provided with the G-selection control signal CTg
at a gate terminal, and is connected at a sscurce terminal to
an output signal line corresponding to the selection block that

inciudes the G-thin-film transistor an

[e2

ar a drain terminzl Lo

a G-source line in a source line group corresponding to the

-:\

=

ctionnicck that includes the G-thin-filmtransistor. =zach

]
B-~thin-fiimtransistor is providedwith the B-selection control

signalCribatagateterminal, andiscennectadatasourcenerninal
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to 2n output signal lire correspending to the selzction zlock
that includes the B-thin~-fiimtransistor and at a drain terminal
to & B-source line in a scurce line group corresponding to the
selection block that inciudes the B-thin-film cransistor.
(C064T Note that depending on the pclarity of a video signal
provided to the source terminal of the thin~-film transistor in
the selectior bleck, the scurce terminal and the drain tewminal
of the thin-film transislor ars switched with each other.
Hdowever, descripticns herein will be given on the premise that,
regardless of tne pelarity, in each thin-film transistor in the
selection block, the terminal that is connected to the ocutput
signal 1ine that corresponds to the selecticn block is the source

terminal, and the terminal that is connected to the source signal

iine cthat <orresponds to the selection block is the drain
terminal.
(3065) The selecticgn circuit 400 zs abcwe realives the

aforementioned operation of applying the video signals S8S(1)
to 88 {k} to the source lines SL; to §Ly in a time-division mannsr.
Note that Lthis operation will be described in detail later.
(00661 <1.4 Details of the Operation of the Liquid Crystal
Display Device> '

FIG. 5 is a signal waveform chart describing ir detail
the operation of the SSD liquidcrystal display device accordin
£o the present. embodiment. In the present embodiment, as shown
in FIG. 5, one frame period consists of a scanning period T1
and an idle period T2 following the scanning peried T1l. 1In the
scanning peariod 1, scanning signals GS{i) to GS{m) are
sequentially set to high-level potential in accordance with a
gate clock signal GCK. ©Cn the other hand, during the idle

period T2, m gate lines GL, to GLy (scanning signals GS(1) to
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GS{m)} are all set at low-level potential.
[3067] <1.4.1 Operation during the Scanning Period>
The operaticn of the liguid crystal display device

during the scanning period 'l will be described with reference

o]

to FIGS. 4 and &. 1In the scanning period T1l, the R-seleciic
control signal C%r is set at high-level poteniial during the
first switching selection period, the G-selection contrel

signal CTg is set at high-level potential during the second

®

switching selection vpericd, and the B-selecticn ccntrol
sigral CTh is set al high-level votential during the Lhird
switching selection period, as shown in FIG. 5. Specifically,
the cycle of each of the R-selection control sicnal CTx, Lhe
G-solecticn control signel CTg, and the B-selsction control
signal CTb during the scanning perioa Tl (referred to below as
the "scanning period cycle") is one horizontal scanning period
(three switching selection periods). Note that the scanning
periocd cycie 1s denoted by the characters tckl. Moreover, the
frequency of each of the R~selection control signal CTr, the
G-selection contrel signal CTg, and the B-selection control
signal CTb during the scanning pericd T (referrcd to below as
the ‘"“scanning period freguency") 1is denoted py the
characters fckl. Purthermore, the amplitude of cach of the
R-selection control signal <CTr, the G-salection control
signal CZg, and the B-selecltion control signal CTbh during the
scanning period Tl {referred to below as the "scanning perilod
amplitude”) is denoted by the characters Vckl.

[0G68] As shown in FIG. 5, in the i'th horizorntzl scanning
ceriod of the scanning veriod Ti, the videc signal 35¢
at apotential that corresponds tothe R—pixel formingportion rjj

during the first switching selection period, it is set at a
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potential that corresponds to the G-pixel forming portion g;j
during the second switching selection period, and it is set at
a potential that corresponds to the B-pixel forming portion bj;
during the third switching selection period. Note that in the
present embodiment and other embodiments to be described later,
polarity inversion drive is performed by inverting the polarity
of each video signal every switching selection period, such that
video signals being provided to adjacent output signal lines
are opposite in polarity to each other, and also inverting the
polarity of each video signal every frame period, but the present
invention is not limited to this.

[0069] Initially, once the scanning signal GS(1) is set to
high-level potential, thegate line GL; is brought into a selected
state, sothat the R-pixel formingportionr,;, theG-pixel forming
portion gi;;, and the B-pixel forming portion b;; are brought into
such a state that video signalscanbewritten. Inthe following,
the period for which the gate line GL; is in the selected state
will be referred to as the "first selection period”.

[0070] Inthis case, inthe first switching selectionperiod,
the R-selection control signal CTr is set to high-level
potential, so that the R-thin-film transistor 40r(j) shown in
FIG. 4 is brought into ON state. As a result, the video
signal SS(j) at the potential that corresponds to the R-pixel
forming portion r;; is provided to the R-source line SLrj. The
potential of the R-source line SLrj; (the video signal SS(j) at
the potential that corresponds to the R-pixel forming
portion ri;) iswritten to the R-pixel forming portion r;;. Note
that in the first selection period, the polarity of the odd-row

R-source line SLr; changes to positive, and the polarity of the
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even-row R-source line SLr; changes to negative. During the
first switching selection period, the G-source line SLg; and
the B-source line SLb; maintain the same potential (Vcom
potential) as that during the preceding idle period T2.
[0071] In the second switching selection period, the
G-selection control signal CTg is set to high-level potential,
so that the G-thin-film transistor 40g(j) shown in FIG. 4 is
brought into ON state. As a result, the video signal SS(j) at
the potential that corresponds to the G-pixel formingportion gi;
is provided to the G-source line SLgj;. The potential of the
G-source line SLg; (the video signal SS(j) at the potential that
corresponds to the G-pixel forming portion gi;;) is written to
the G-pixel formingportiong;j. Notethatinthe first selection
period, the polarity of the odd-row G-source line SLg; changes
to negative, and the polarity of the even-row G-source line SLg;
changes to positive. During the second switching selection
period, the R-source line SLr;and the B-source line SLb;maintain
the same potential as that during the first switching selection
period.

[0072] In the third switching selection period, the
B-selection control signal CTb is set to high-level potential,
so that the B-thin-film transistor 40b{(j) shown in FIG. 4 is
brought into ON state. As a result, the video signal SS(j) at
the potential that corresponds to the B-pixel forming portion
bi; is provided to the B-source line SLbj. The potential of the
B-source line SLb; (the video signal SS(j) at the potential that
corresponds to the B-pixel forming portion bi;) is written to
the B-pixel formingportionb;j. Notethat inthe first selection
period, the polarity of the odd-row B-source line SLb; changes

to positive, and the polarity of the even-row B-source line SLbj;
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changes Lo negative. During the third switching selection
period, the R~scurce line Str.and the G-source line SLgymainzain

he same potential as that during the second switching selection
period.
10073) The operationduringthe scanningpericdTiisxreaiized
vy repeating such & nhovizontal scanning period {three switching
selection pericds) as abeve.
[0074] <1.4.2 Operation during the Idle Period>

Next, the cperation cf the Ligquid crystel display
deviceduring the idleperiod T2 will be describedwith reference
to FEGS. 4and 5. Inthepresent embodiment and other embodiments
to be described later, the idle period T2 is set longer Lhan
the scanning pericd T1. However, the presert invention is re:
_imited to this, and the idle perioad 1'2 may be shorter than thne
scanning period T1.
0075) As shown in [FIG. 5, in the idie period T2, the
R-selection centrol signal €Tz is set at high-lievel potential
during the first switching selection periocd, the G-selection
control signal CTg is set at high-level potential during the
second swiltching selection periocd, the B~selection contrcl
signal CTb is set at high-level potential during the third
switchingselectionperiod, andthecycleof eachsignal islonger
than the scanning periodcycle tcki. Inthe following, thecycle
of each of the R-seliection controi signal CTx, the G-seiection
control signal CTg, and the B-selecticncontrol sigral CThduring
the idle period T2 {referred tobelow as the "idle period cycle™)
will be denoted by the characrers tck2. Moreover, the frequency
0f each ¢f the R-selection control sigral CTr, the G-salection
control signai CTg, andthe B-selection control signal CTbduring

the idle period T2 (referred to helow as the "idle period
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irequancy") is denoted by thes characters fck2. Furthermore,
the amplitude of each of the R-selection control signal CTr,
the G-selection control signal CTg, and the B-selection control
signzl CTb cduring the idle period 72 {referred to pelow as the

"idle peried amplitude”) is denolted by the characters Vck2,
[3076] 4s described above, the idle period cycle tck2 is
longer than the scanning pericd cycle Tekl. That is, the idle

period frequency fck2 is lower than the scanning period
frequency fckl. Here, the scanning period frequency tfckl is
desirablyaenintegralmuliiplecf the idlepericd frequency fck2.

As a result, the cornfiguvation of the display control
circuit 200, for example, can be simplified. Moreover, the
scanning period frequency fckl is desirably twice or more than
twice the idle period frequency fck2. In other words, the idle
period frequency fck2 is desirably half or less than half the
scanaingperiod frequency fckl. Asaresull, power tobe consuned
todrive the seiaction circuit 400 can be significantly reduced.
Such control for the frequency (cycle) of the selection control
signal CT is performed hy, for example, the display control
circuic2090. Notethatirthepresentombodiment, theidlieperiod
amplitude Vck?2 and the scanning period amplitude Vckl are egual
in magnitude.

[0077] As shown In FIG. &, the videc sigrnal 85(j) is set a:
the Vcom potential during the idle period T2. Morecver, the
scanning signals GS(1l) to GS(m) are not set to high-level
octential during the idle pericd T2, and therefore, no video
signal iswritten to the R-pixel forming portion r;;, the G-pixel
forming portion g;;, and the B-pixel ferming portion b:;.

[0078° Once the R-selecticn control signal CTr is set to

high~lavel potential in thes first switching sclection period
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during the first section of the idle period T2 that has the same
length as one horizontal scanning period {(simply referred to
below as Lhe “heorizontal scanning periocd"), the R-thin-film
transistor 40r (j) shown in FiG. 4 is brought into ON state. As
aresult, thevideo signal $§(j) at the Vcompotential is provided
to the R-souzce line SLr;. VNote that during the first switching
selection pericd of the first horizontal scanning periocd, the
G-source line SlLg: and the B-source line STb; maintain the same
potential as that during the preceding scanning period T1.

1007¢1 Next, in the second switching selecliorn peried, ths

1]

C
G-selection control signal CTg is set to high-level potential,

. 4 is

b=

hRd

norE

[

s¢ that the G-thin-film transistor £3g{j} shown
brought into ON state. B&s a result, the video signal SS{j) at
the Vcom petential is provided to the G-source iine SLgjy. Note
that during the second switching selection period of the first
horizontal scanning period, the R-source line SLr; meinztains
the Vcom potential, and the B-source line SLh; maintains the
same potentilal as that during ihe preceding scanning period Ti.
[0080] Next, in the third switching selection pericd, the
B~sa2lection control signal CTb is set to high~level potential,
so that the B-thin-film transistor 40b(j) shown in FIG. 4 is
brought into ON state. As a result, the video signal SS§{j) at
the Vcom potential is provided to the 3~-scurce line 5Lbj. Kote
that during the third switching selection period, the R-source
iine SLrj and the G-source line SLg; maintain the Vcom petential.
(0081} 'he operation during the idle period T2 is realized
by repeating the foregoing every idle period cyclz zTck2. By
the oparation during the idle period T2, the Vcom potential is
provided to the source lines every idle period cycle tzk2.

[0082] <i.5 Review>
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In the case where the liquid crystal display device
with a monolithic selection circuit simply uses the arive method

described in Patent Document 2, to keep the source lines at a

predetermined potential {Vcom wpctentizl} aqduring the idle

o]

©

period T2, it is conceivable that the thin-film transistors in
the selection circuit 400 are maintzined in OFF slate during
the iaie period T2, or the video sigrnals are set at the Vcom
potentisl during the Idle period T2 whiie the thin-Zilm
cransistors are mainzained in CN state.

(0083] Fowever, when the thin-film {ransistors in the
selecticn circuit 400 are maintained in OFF state during the
idle period TZ, the zcurce lines are set in a floating state.
2s a resuit, =he source linos become prone To the effect 0 noise
cr suchlike during the idle period 12. There is parasitic
capacitance between the source lines and the pixel electrodes,
and the pixel electrodes are also set in a floating state, so
that noise on the scurce lines affects the vixel potentials as
well through capacitive coupling. Accordingly, there is a
possibility of a reduction in display quality. On ithe other
hand, in Lhe present oembodiment, the potentials of the
R-selectlion control signal CTr, the G~selection contrcel signal
CTg, and the B-salection control signai CTh are set Lo high itevel
every idle p=riod cycle tck2 during the idle period T2, so that
the R-thin-film transistoeor, the G-thin-filmtransistor, and the
B-thin-film transistor are brought intc ON state, as described
apove. Asaresult, the Vcompotential isprovided tc the sosurce
lines every idle period cycle tck2. ‘Thersfore, in the present
embodiment, the effect of noise or suchlike on the source lines
is reduced during the I1die pericd T2. ‘thus, it is possible to

inhibit & reduction in display quality.
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[0084] rfurthermore, in the case where the vicdeo signals are
set at the Vcom potential during the idle period T2 while the
thin~fiimktransistorsintheselectioncircuit 400 aremaictained
in ON state, it is necessary tc keep providing the high-level
potential to the gate terminals of the thin~film transistors.
Gate-bias stress is applied to the thin-film transistors for
a long vericd of time, so that significant threshold variations
occur in the thin-film transiszors. As a result, the thin-film
Lxansistors are reduced in capability. On the other hand, in
the presenl embodiment, the high-level potential is simply
provided to the gate terminals of the thin-film transistors in
the selection circuit 400 cevery idle period cycle tck2. As &

resulz, in the prescnt embodiment, the gate-bias suress to be

394

applied to the thin-fiim transistcrs is reduced, so that
threshold variations in the thin-film transistors are reduced.
Thus, it is possible to inhibit a reduction in drive capability
{relizbilizy) of the thin-film <ransistcrs MZ.
[0085] <1.6 Implementation Example>

In the present embodiment, [or example, a-31 or an
oxide semiconductoror suchlike canbeused for the samiconductor
layersofthethin-filmtransistorsinthesclectioncircuit 490.
Note that the oxide semiconductor that is typicaiiy used is
InGainQ, (referred to bpelow as "IGZ0"), which is an oxide
semiconductor mainly composed of indivm, gallium, zinc, and
exygen, but the present invention is not Zimited to this. For
example, the oxide semicenductor inciudes at least one of the
following: indium, gallium, zinc, copper, silicon, tin,
aluminum, calcium, germanium, and lead.
[0086] fi1G. & is a graph showing drain current-gale veltage

characteristics of an &8~31 TET and & TIT having a semiconductor
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layer made of IGZ0 (referred to below as an "IGZC TKI")., 1In
FIG. 6, tho horizontal axis represents gate voltage Vg, and the
verticel axis represents drain current Tds. 2s shown in¥IG. 6,
the _eakage current of the IGZOT:T is 1/100C or lower than 1/2000
of the leakage current of the a-51i TET, and the on-stete current
of the IGZO TET is about twenty times higher than the on-state
current of the a-S8i TIT.
[0087) The leekagecurrenzcf zhe IGZCTET is low, as descriped
above, and therefore, in the case where the IGZ0 TFY is used
as the thin-film transistor in the selection circuit 400 in the
present wembodiment, the power Tfor driving the selection
circulil 4060 can be reduced (to 1/100 or lewer) cenpared to the
case whare the a-8i TFT is used as the thin-fiim transistor.
fooRs} Furthermore, the cn-state current of the 1GZ0 TFT is
high, as described above, and therefore, in the case where the
IGZOTFT isused, theTrT size canbe reduced toabout 1/2C compared
tc the case where the &-51 T¥T is used.
{0089} Note that in the case where the a-8i TIT is used, the
present embodiment can be realized at lower cost than in the
case where the IGZ0 TFT is used.
[0088] <1.7 Effect>

I'n the iiquid crystal displayvdevicewithamorolithic
selection circuit of the present smbodiment, the idle period T2
is set after the scanning period Tl within one framo peried.

The R-selection control signal CTr, the B-selecticn control

[0}

ignal CTp, zand the G-selectlcn centrol signal CTg are
respeciively provided :to the R-thin-film ¢reznsistor, the
B-thin-film transistor, and the G-thin-£film transistor, which
are the thin-film transiszors in the selection circuiz 109, and

thelr idle period freguency £ck2 is Zewer thanr their scarning
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period frequency fckl, so that the frequency akt which to drive

|.l.

the selecticncircuit 400 1is reducadover theentire frame period.
Thus, power consumptio s reduced. Moreover, the selection
circuit 400 is monolithically formed, resulting in a reduced
frame area of the liquid crystal display pansl 700 and raduce

cost of the selection circuit 400.

[0021] Furthermore, in {the present embodimeni, +thes
potentialsof theR-selectioncontrol signalCTr, theB-selection
control sigral CTh, and the G-selacticn control signzl CTg are
set to high level every idle period cycle tck2 during the idle
period T2, so Lhat the R-thin-£film transistor, the B-thin-film
transistor, and the G-thin-film transistor are individually
orougni intc ON state every idle periodceyclie tckZ2. As aresult,
tne effect of noise or suchlike on the source lines during tihe
idle period T2 and threshold variations in the R-~thin-film
transistor, the B-thin-film transistor, and the G-thin-film
transistor are reduced. Thus, it 1is possible to inhibit a
reduction in display quality, and increase the reliability of
the R-thin-filmtransistor, the B~thin-film transistor, and the
G-thin-film transistor.

:0092] Furthermore, in the present embodiment, the idle

period T2 is set longer than the scanning pesriod T1, so that

a further reduction in power consumplion can be achieved.
[0093] In the case where ths IGZOTHT isused as the thin-film
transister in the selection circuit 400 of the present

embodiment, the idle period frequency fck2 can be set lower

because the leakage current of the IGZ0 TFT is significantly

Fiy

low. As a result, power consumption can be reduced. Morsover,
in this case, since the on-state current of the IGZ0 TFT is

significantiyhigh, theTFI'sizecanbe reducedtoasignificantly
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small value. Thus, a further reduction in frame area can be
achieved.
[0094] On the other hand, in the case where the a-Si TFT is
used as the thin-film transistor in the selection circuit 400
of the present embodiment, a further cost reduction can be
achieved.
[0095] <1.8 Variant>

FIG. 7 1is a circuit diagram describing the
configuration of the selection circuit 400 in a variant of the
present embodiment and the correspondence between the selection
blocks 410(1) to 410(k) and the source lines SL; to SL,. The
selection control signal CT consists of six phases of selection
control signal CTrl, CTgl, CTbl, CTr2, CTg2, and CTb2. The
selectioncontrolsignalsCTrlandCTrZcor;espondtotheR—pixel
forming portion, the selection control signals CTgl and CTg2
correspond to the G-pixel forming portion, and the selection
control signals CTbl and CTb2 correspond to the B-pixel forming
portion.
[0096] In this wvariant, the source line groups SG; to SGi
are groups of six lines, as shown in FIG. 7. Here, the source
line group SG;j consists of six source lines SLgj-s to SLg; (Jj =
ltok). ThesourcelinegroupsSG;toSGyxrespectivelycorrespond
to the selection blocks 410(1) to 410(k).
[0097] Each source line group includes two source lines per
color. InFIG. 7, thesourcelinegroup SG;includes twoR-source
lines, the one {(referred to below as the "first R-source line")
and the other (referred to below as the "second R-source line")
of the two being respectively denoted by the characters SLrj,
and SLrj; », two G-source lines, the one (referred to below as

the "first G-source line") and the other (referred to below as
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the "second G-source line") of the twobeing respectivelydenoted
by the characters SLg; ; and SLg; ;, and two B-source lines, the
one {(referred to below as the "first B-source line") and the
ctner (referred to below 2s the "second B-source 1ine”) of the
two being respectivelydenotedby the characters SLbj ; and SLb; ».
Morecver, the R-pixel forming portion that is provided so as
to correspond Lo the intersection of the {first R-source
line .“_-3 .andthegate lineGlL;is denotedpy the characters Yij)
(i =121 tom, the R-pixel forming portion that is provided so
as to gorrespond to the intersecticn cof the second R-sourc
line SLr;:;andthegate lineGL;isdenotedbythecharacters ry; 2,
the G-pixel Zorming portion that is provided so as to correspond
to the intersection of the first G-source line SLg; . and the
gate lire GL; is denoted by the characters g:y i1, the S3-pixel

-

forming porticn that is provided so as to correspond to the

1 By

intersection of the seccnd G-scurce lire Sig; : and the gate
line GL; is denoted by the characters ¢:; », the B-pixel forming
portion that is provided so as te correspond to the intergection
of the first B-source line Sibjj; and the gate line GL; is denoted
by the characters bi; :, and the B-pixel forming portien that
is provided so as to correspond to the intersection of the second
B-scurce line SLb; ; and the gate line GL; is dencted by the

characters bsij; ». In this manner, in the present variant, the

six source lincs in sach scurxce line group corrxespend to the

4

three primary colors for two pixels (i.e., 2x 3 primary colors}).
[cHogl The selecticn biock 410{5) consists of six chin-film
transistors 40x1(j), 40gl(j}, 40bl{j), 40r2(7), 40g2{7), and
43b2 15y, The six zthia-film transisteors 40ri{j}, 40glij},
40b1 (F), 40x2(3j), 40g2(j), and 40h2(7) correspond to the first

R-source line, the first G-scurce lineg, the Zirst E~scurce line,
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the second R-source line, the second G-source line, and the seconda
B-source line, respsctively, in the source line grour SG-..
[0055] FiG. 8 is a signal waveform chart describking indetail
the operation of the $SD liquid crystal display device according
to thke present variant. In the present varient, as shown in
FIG. 8, onc norlzental scanning periced consisting ol six
switching selection periods is repeated during the scanning
period T1, theveby providing a video signal to each video signal
linc. Note that the basic operation during ths scanning
period T1 is similar to that in the first embodiment, &and
therefore any descripticn thereof will be omitted. Moreover,
the basic operation during the idle period T2 is also simijar
to that in the first exbediment, &nd therefore any dascriptioen
thereof wiil be omitted.
[CG100] In the present variant, the number of output Terminals
of the source driver 200 {(the number of outpu:z signal lines)
can be reduced compared to “he first embsdiment, sc thata further
cost reduction can be achieved.
[0101] <2. Second Embodiment>

<2.1 Operation during the Tdle 2eriod>

FIG. 9 is a signal waveformchars describing indetail
the operation of a liquid crystal display device according to
a second embodiment of the present invention. The present
embecdiment is the same &s the first embodiment except for the
operation during the idle period, and therefore any description
of their similarities will be omitted. In the present
exbodiment, the idle period amplitude Vck2 is less than the
scanning pericd amplitude Veckl. Note that te reliably bring
each thin-film transistor in the selection circuif 400 into ON

state during the idle period T2, the idle period emplitude Vck?
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neads to be greater than a threshold voltage for the thin-film
transistor. Specifically, in the present embodiment, the idle
pariod amplitude Veck2 is less then Lthe scanning pericd
ampiitude Vckl but greater than the thrxeshold veltage fov the
thin-film transistor in the selection circuit 400.
[01021 <2.2 Bifect>

In the present embodiment, the Iale period
amplitude VYck2, whichis the amplitude of eachof the R-selection
concvol signal CUr, the G-selsction contrel signal Cg, and the
B-selection control signal CTb during the idle period T2, is
less than the scanning period amplitude Vckl, which is the
amplituce of each of the R-selection contrel signal CTr, the
G-selection control signal CTg, and the Z-selection control
signal Clb during the scanring period T1. Thus, a further
reduction inpower consumptioncanbe achieved. Moxreover, there
is a further reduction in the gate-bias stress that is applied
to the R-thin-film transistor, the G-thin-film transistor, and
the B-thin-film transistor during the idle period T2, resulting
in higher reliab:ility of the XR-fthin-film transistor, the
G-thin-film transistor, and the B-thin-film transistor.
{01031 <3, Third Exmbodimant>

<3.1 Configuraticn cf the Seiection Circuit>

. .
Lz . i

™
<

is a eircuit diagram describing the
cenfiguration of the selection circuit 400 in a thicd embodiment
of Lhe present invention and the correspondence between the
selection blocks £10{1) to 4i0(k) and the scurcs lines Sl to
Si,. Note that the present embodiment is the same as the first
embodiment except for the configuration of the selection
circuit 400 and details of the operation of the liguid

c
display device, and therafore any descriptions ¢f their
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similaritieswill be omitted. In the present embodiment, color
image display based on the four primary colors R, G, B, and Y
is provided. Accordingly, =the pixel fcxming uorticns ars
divided into groups of fouxr respectively correspondirg Lo R,
G, B, and Y. Each group forms one pixel. In the follewing,
the pixel forming voriion that corresponds to Y will be referxed
to as the "Y-pixel forming portion”.

[Ci0¢1 In thne present empodimeni, as snown in FIGC. i, the
gate lines GL; to GL, are divided intc groups GG; to GG; {1 =
m/ 2) of two gate lines. Here, the gate line group GG; consists
of twec gate lines GLj;-: and CGLs; (I = 1 to I). For each gate

iins group, each pixel «eonegisting of R, G, B, and Y elements

-

sreaziizedbyR-andB-pixel forningportions, whichareprovided

-

8O as tc correspond to the antecedent gale line in that group,
and Y- and G-pixel forming portions, which are provided so as

to correspond to the subsequent gate line.

-
(8]

105) In the present embodiment, the seleclion centrzel
signel CT consists of two phases of selectioncontrol signal CTry
and CTbg. 'The selection control signal CTry corresponds to the
R- and Y-pixel forming portions, and the selection centrol
signal CTbqg corresponds tc the B- and G-pixel forming portions.
In the following, the selection control signal CIry will be
referred to as the "RY-selection control signal”, and the
selecticon control signal CTbg will ke referred to as the
"BG-selection control signal"”. Mcrcover, for sach oI the
RY¥Y-selection control signal CTry and the BG-selechkion control
slgnal CThg, @ periocd a2fter transition from low to high-level
potential until transition fromhighto low-level potential will
be referred to as a "switching selection weriod” for convenience

sake. TheRY¥-selectionconirolsignalCTryandtheBG-selection
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centrol signal CThg are out of phase by one switching selection
period from each other, and each of them is set at high-level
potential {Vdd potential) for one of the two switching selecticn
periods (except during the idle period TZ). In the presen:
empbodiment, two switchirg selection veriods correspond To one
horizontal scanning periocd.

G106] As shown in FIG. 10, ths selecticn circuit 400 in the
present embodiment consists of k selection blocks 410(1) to
410(%), as in the first embodiment. The selectionblocks 410(1;
to 113 (k) are respectively connected (correspond) to cuktput

gnal lires Ol to OLy. Merecver, in the present emboaiment,
cach of tThe sclection blocxs 410(1) to 210({X%) is connected to
two different scurce lines. The selection bicck 410(7) is
connected to source lines Slgy-: and SLpy; (7 = 1 to k). Each
s2lection block is provided with the RY-selection control
nzl CTry and the BG-selection control sigral CThg.
[3107: Furthermore, as shown in ¥IG. 10, Zhe scurce lines SL,

SL. are divided into groups SG; tec 8G; of two source lines,
Hdere, the source line group SGyconsists of two sourse lines SLgj-y
and 8SLpj. The source line groups S$SG; to $SG; respectively
correspond to the selection blocks 410(1) to 410(k).

[0108] In FIG. 10, for the source line group SG;, the source
Zine that corresponds to R and Y (referred Lo below as the
"RY=-source line") is denoted by the characters SLry:, and the
source line that corresponds to 3 and G {referred to below as
the "BG-source Xine") 1is denoted by the characters SLbg;.
Moreover, the R-pixel forming porticn thal is provided so as
Lo correspond to the intersection of the RY-source line SLry;
and the gate line GLy;-1 is denoted by the characters ri;, the

2-pixel forming portion that is provided so as to correspond
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o the intersecticn of the BG-source lina Sibg; and the gate

~

ire GL;;; is dencted by the characters b:., the Y-pizel forming

—

portion that is provided sc as to correspond to the intersection
of the RY-source line SLry; and the gate line GLj; is denoted
by the characters y:;, and the G-pixel forming portion that is
provided so0 as to correspond to the intersection of the BG-source
line Slbg;andthegate line GLy; is deroted by the characters gqa.
{0109} nach selection block consists of two thin-film
transistors, as shown in FIG. 10. In the following, the two
thin-film transistors in the selection bleock 410(j) will be
respectively referrad to as the RY-thin-filmtransistor 40ry(7)

"

and the BG-thin-Zilm transistor 40bg(j).

(o1

C)

} Tne RY-thin-film transisior has a gate terminal Lo
vwinich the RY-selecticn conirol signal CTry is provided, a source
terminal connected to an output signal line corresponding to
the selection block that includes the RY-thin-film trarnsistor,
and a arain terminal connected Lo an RY-source 1ine in Lhe souzxce

line group corresponding to the seiection block thay include

9]

the RY-thin-film transistor. The BG-thin-film transistor has
a gate terminal to which the BG-selection control signal CThg
is provided, a scurce terminal connected to an output signal
line corresponding to the selection block that includes. fhe
BG-thin-%ilm transistor, and a drain terminal connected =o a
BG-source line in the source line group corresponding to the
selection block that includes the BG-ihin-film transistor.

[0111] he selecticen circuit 480 as akbove realizes zhe

o 7

operation of applying the video signals 88{1} to S5{k)

ot

o the

rf
®

scurce iine $8L. to SL, in a time-cdivision manner.
(0112} <3.2 Detaiis of the Operaticn of the Liguid Crystal

Display Device>
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TIG. 11 isasignal waveformchart describing indetas
the operation of the SSD liguidcrystal display device according
to the presenti embodiment.

[0113] <3.72.1 Operation during the Scanning Period>

The operation cf the liguid crystal disclay device
during the scanning period T1 will be described with referxence
toFIGS. 10andll. Asshownin¥IG. 11, inthescanningperiod T1,
the video signals SS{i) bto SS(k) are set at a potential that
cerresgonds to the R-pixel forxming portion during the first
switching selection period of the former of two consecutive
horizontal scanning periods, and they are set at a potential
that corresponds tothe B-pixel fornming portionduring the second
switching seiection perisd of the heorizental scanning paricd.
Moreover, ¢he video signals §5(1) te S3(k) are set at @ potential
that corresponds to the Y~pixel forming portion during the first
switching selection period of the latter of the two consecutive
herizontal scanning periods, and they are set at a potential
“hat corresponds tothe G-pizel forming portionduring the second
switching selection period of the horizontal scanning period.
[0114] In the scanning period Ti, the RY-selection control
signal CTry is set at nigh-level potential during the first
switching selecticn pericd, and the BG-selection control
signal CThbg is set at high-level potential during the second
switching selecltion period. Specifically, the cycle of each
of The R¥Y-selection contrel signal CTry and the BG-seiection
control signal CTbg is one norizontal scanning periocd {two
switching selection periods). As with the cycle of each of the
R-selection control sgignal CTr, the G-selection contxcl
signal CTg, and the B-selecticn control signe:r CTob during the

scanning pericd Tl in the first embodiment, the cyrle of each
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of the RY-selection controcl signal CTry and the BG-selection
control signal CTbg during the scanning period T1 in the present
embodiment wili alsobe referredtcbelowas the "scanningpericd
cycle tckl". Moreover, as with the frequency of each of the
R-selectiocn contrel signal CTr, the G-selecticn control
signal CTg, and the B-seiection control signal CTb during the
scanning period Tl in the first embsdiment, the frequency of
each ¢f the R¥-selsctioncontrol signal CTryand the BG-seclection
control signal CThg during the scanning pericd Ti in the present
embodiment will also be referredtobelowas the "scanning period
frequency fckl".

[0113] Initiaily, once the scanning signal GS(1) Iis set to
high-level potential, thegateliine CL,; isbrougnt intoa salectea
state {the first selection period starts), so that the R-pixel
formingportionr;jandthe B-pixel formingportionb;;arebrought
into such @ state that video signzls can be writien.

[0115] Inthiscase, inthefirst switching selection pariod,
The RY-seclection control signal CTry iz set to high-level
potential, so that the RY-thin-film transistor 40ry{;j) shown
in FIG. 10 is brought intoc ON state. As a result, the video
signal SS{j} at the potentizl that corresponds to the R-pixel
forming porticn ri; is provided to the RY~-source line SLry;. The
potential of the RY-source line SLry; (the video signal SS{j)
at the potential that corresponds teo the R-pixel forming
portion r,;) iswritten to the R-pixel forming portion ry;. HWote

The cdc~-row

ecticn pericd, the polarity o

fomt

that in the firsc s2
RY-scurce line SLry; changes ©o positive, and the polarity of
the even-tow RY-source line SLryy changes to negative. During

the first switching selection period, the 3G-source line SLbg;

e

n

maintains the same potential {Vcom pctentizal) as cthat dur

[te]
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the preceding idle period T2.

01171 in the second switching selection pericd, the
BG-selectioncontrol signal CThg is set to high-lavel potential,
so that the BG-thin-film transistor 40bg{(j) shown in FIG. 10
is breought into ON state. NAs a result, the video signal SS{(j)
at the potential tha:t corresponds to the 3-pixel forming
portion bi; is provided To the BG-source line SLbgj. The
potential of the BG-source line SLbg, (the video signal SS(7)
at tho potential that corressponds to the 2-pixel forming
portion b;;} iswritten to the B-pixel forming porticnby;. Nots
that in the first selection periocd, the polarity of the odd-row
BG-source line 8Lbg; changes to negative, and the polarity of
the even-row 3G-scurce line SLbg: changes to positive. During
the second switching selection period, the RG-source line Siryy
maintains the same potential as that during the first switching
selection period.

[CL1B] Nexit, once the scanning signal GS{2) s set to
high-level potcgntial, thegate line GL; isbroughl intoa selected
state, so that the Y-pixel forming portion y:; and the G-pixel
forming portior g¢gi;; are brecught intc such a state that viceo
signals can be written. In the following, the period for which
the gate line GL; is in the selected state will be referred fo

as the "second selection period”.

ity

in the

[0112] in this cese, a

i

irst switching selection
period of =the first selection poriod, the RY-thin-film
transistor 40ry(j) is brought into ON state, and the video
signal 8S{j) at the potential that corresvonds to the Y-pixel
forming portion y); is provided to the RY-scurce 1ine SLrys. The
potential of the RY-source line SLry, (the video signal S8S(j)

at the potential that corresponds to the Y-pixel Zforming
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portion y,j) iswritten to the Y-pizel forming vortiony:;. tlote
that the RY-source line Siry; has the same polarity as in the
first selection period. 1In the first switching selection
period, the 3G-source line SLbg; maintains the same potential
as that during the second switching selaccion period of the first
selection period.
[0120} Inthe second switching selechkionperiodof the second
selection period, as in the second switching selection period
of the first seilecticn period, the BG-trin-film
transistor 40bg(j) 1is brought into OM state, and the video
signal SS(j) at the potential that corresponds to the G-pixel
ferming portior 9;; is provided to the BG-source line SLbg;. The
potentizl of the BG-scurce line Slbg, {ihe video signal SS§{j;
at the potential that corresponds to the G-pizel. forming
portion g;;) iswritten to the G-pixel forming portion g:;. Note
that the 3G-source line SLbg; has the same polarity as in the
first selecticon period. During the second switching selection
period, the RY-source line SLr; maintains the same potential
as that during the first switching selection period of the second
selection period.
{01213 The cperation during the scanning period T1 in the
vresent embodiment is realized by repeazting the two horizonial
scanning periads (four swilching selection periods) as above.
[0122] <3.2.2 Operation during the Idle Period>

Next, the operation cf the liquid crystzl displiay
device during the idleperiodT2will be describedwith reference
to FIGS. 10 and 11. As shown in FIG. i1, in the idle period T2,
the RW-selection contrel signzl LTry is set at high-leveol
potential during the first swiiching selection period, the

BG-selection control signal CTbg is set at high-level potential




w
(@]

during the second switching selection perxiod, and ©he cycle of
each signal is longer than the scarning period cycle tckl. 2s
with the cycle of each of the R-selection control signal CTr,
the G-selection control signal CTg, and the B-seleciion control

s

kQ

nal CTp during the idle periocd T2 in the first embediment,
the cycle of 2ach of the RY-selection control signal CTry and
the BG-selection contrecl signal CTbg cduring the idle period T2
in the present embodiment will be referred to below as the "idle
pericd cycle Tck2". Morecver, as with the Zrasguenzy of each
of the R~selection control signal Cir, the G-selection control
signal CTg, and the B-selection contrcl signal Cth during the
idle period T2 in the first embodiment, the frequency of each
of the R

Y-sa:ection zontrol signal CTry ard the BG-ssiecticn

|.:

control signal CTbhg during the idle pericd T2 in the present
embodiment will be referredtobelowasthe "idleperiod frequency
fcka™r.

{0123] Inthe present embodiment, as inthe first embodinent,

-

the idle period cyclie tck2 is longer than the scanning period
cycle teki. That is, the idle period freguency fck2 is lower
than the scanning period frequency fckl. WNote =zhat the
relaticnship between the scanning period frequency fckl and the
idie period freguency £ck? is the same as inthe first embodiment,
and thereforc any description thereof will be omitted.
[0124)] As shown in FIG. 11, the video signal $S{j) is at the
Veom potential. Moreover, the scanning signals G3{1) to GS({m)
are not set to high-level potential during the idle perioad T2,
so that no video signal is written to the R-pixel forming
portion ry;j, the G-pixel forming portionr q;;, the B-pixel forming

portion b;;, and the Y-vizel forming portion yi;.

1Z5] In the first horizental scanning period of the idlie
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period T2, once the RY-selection control signal CTry is set to
high-level potential in the first switching selection period,
the RY-thin-film transistor 40ry(j) shown in FIG. 10 is brought
into ON state. As a result, the video signal SS(j) at the Vcom
potential is provided to the RY-source line SLry;. Note that
during the first switching selection period of the first
horizontal scanning period, the BG-source line SLbg; maintains
the same potential as that during the preceding scanning
period T1.
[0126] In the second switching selection period, the
BG-selection control signal CThg is set to high-level potential,
so that the BG-thin-film transistor 40bg(j) shown in FIG. 10
is brought into ON state. As a result, the video signal SS(j)
at the Vcom potential is provided to the BG-source line SLbgj.
Note that the RY-source line SLry; maintains the Vcom potential
during the second switching selection period.
[0127] The operation during the idle period T2 is realized
by repeating the foregoing every idle period cycle tck2. By
the operation during the idle period T2, the Vcom potential is
provided to the source lines every idle period cycle tck2.
(0128] <3.3 Effect>

The present embodiment allows a similar effect to that
achievedinthe first embodiment tobeachievedinaliquidcrystal
display device in which each pixel consisting of R, G, B, and
Y elements is formed across two gate lines.
[0129] <4. Fourth Embodiment>

<4.1 Configuration of the Selection Circuit>

FIG. 12 is a circuit diagram describing the
configurationof the selectioncircuit 400 in a fourth embodiment

of the present invention. Note that the present embodiment is
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the same as the first embodiment except for the configuration
of the selection circuait 400, and therefore any descripticrs
of their similarities will be cmitted. &as sheown in FiG. 12,
the selection circuit 450 in the present embodiment consists
of two separate parts on both sides (in FIG. 12, the top and
the bottom) of the display portion 600. 1In the following, the
side on which the source driver 300 is disposed will be referred
to as the "top side" with respect to the display portion 609,
and the opposite side te the top side will be referred to as
the "bottom sice"” with vespect to the display portion €30, The
upper rart of the selection circuit <400 above the dispiay
vortion 600 {(referredtobelowas the "first seliection circuit™)
cexresponds to a first selection c¢ircuit, and the lowser part
below the display portion 600 (referred to below as the "second
selection circuit") corresponds to a second selection circuit.
In the present embodiment, the first selecticn circuit and the
second selection circuit share seleciicn blocks. More

specifically, the selection blccks in the selecticn circuit

o>
(]
<D

are separately arranged on the Top and the pottom side of

.

s
o

[0130] 0dd selection kblocks counted from tho side where the
gate driver 500 is cdisposed consist of R- and B-thin-film
transistorsdisposedonthe top sideandG-thin-filmtransistors
disposedon thebottomside. Even selectionblocks counted £rom
mhe side where the gete driver 500 is disposed consist of

G~thin-film transistors disposed on the top side and R- and

(8

B-thin~film transistors disposed ¢n the bottom side. HNote that
video signals are provided Lo the sourcs zerminals of the R-,
G-, and B-thin-film trarsistors disposed on thc bhottom side,

via lines extending from the top to the bottom of the display




(%3]

15

20

8]
(93]

=S
[o)]

portion 600. The connections of the thin-fiilm transistors and
the signals that are providea te the thin-film transistors are
the same as in the first embodiment, and therefore any
descriptions thereof will be omitted.
0131} <4.2 Effesci>

In the present smbodiment, the number of thin-film
transistors in the seleclion circuit 400 that are required above
the display portion 500 and the number of those required below
the display porticn €00 are each apboutr half 2f the numder of
thin-film transistors in the selection cixcuizt 400 of the first
embodiment {the size of each of the first and second selection
circuits is about half the size of the se_ection circuit). As
a result, the layout pitch in the direction irn which zthe gate
line extends is doubled. Thus, it is possible to support, for
example, higher~definiticn liguid crystal display panels.
r0132] <5. Other>

In the third empodiment, color image display is
provided on the basis of a combinaticn of the four primary
colors R, G, B, and Y, but the present invention is not limited
te this. The present invention can alsc be applied to color
image display based cn another combinaiion of Icur primary
colors, e.g., R, G, B, and W.
10133} In the fourth embodiment, =ach source line group may
consist of, for example, 9, 12, or 1% source lines or more. In
such a case, cach seiection block censiats of as many thin-£ilc
transistors as the number of source lines that constitute the
source line group.
[C134] Each of the esmbodiments has been described on the
oremise thet @ll ¢f the thin-{ilmtransisters are of an n-channel

Type, but the present Invention is not iimited to this. The
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present invention can also be applied to the case where the
thin-film transistors are of a p-channel type.

[0135] Each of the embodiments has been described taking the
liquid crystal display device as an example, but the present
invention is not limited to this. The present invention can
also be applied to other display devices such as organic EL
(Electro Luminescence) display devices. Moreover, various
other modifications can be made to the embodiments without
departing from the scope of the present invention.

(0136] Thus, it is possible to provide an SSD display device
with reduced power consumption and a method for controlling

selection circuits in the display device.

INDUSTRIAL APPLICABILITY
[0137] The present invention can be applied to SSD display

devices.

DESCRIPTION OF THE REFERENCE CHARACTERS
[0138] 40x(7) thin-film transistor (x = r, g, b, ry or bg)
40x1(7), 40x2(j) thin-film transistor (x = r, g or
b)
200 display control circuit
300 sourcedriver (video signal line driver circuit)
400 sampling switch circuit (selection circuit)
410(j) selection block
500 gatedriver (scanningsignallinedrivercircuit)
600 display portion
700 1liquid crystal display panel
CTx selection control signal (x=1r, g, b, xry or bg)

CTx,, CTx, selection control signal (x = r, g or b)
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source line (video signeal line) (x = r, g, b,

SLx; ., 5Lx;z source line (video signal line) {x =
SC. source line group {videc signal lins group)
Xi3 pixel forming portion (x = ¥, g, b or y}

Xij 1, Nij» Dpizel forming porvion (x = r, g or b)
Tl scanning period

T2 1idle period

tcki scanning period cvcle
tcr2 idle period cycle
fckl scanning period ireguency

fck2 idie vericd frequency

Vckl scanning period amplitude

Veck2 idle period amplitude

Vss low-level direct-current power source potential

vdd high-lovel direct-current power source
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CLAIMS

1. A display device comprising:

a display pertion that includes a plurality of video
signal lines and a plurality of scanning signal lines crossing the
video signal lines;

a scanning signal line driver circuit that drives the
scanning signal lines such that a scanning period in which the
scanning signal lines are sequentially selected and an idle period
in which none of the scanning signal 1lines is selected
alternatingly occur in cycles of a frame period consisting of the
scanning period and the idle period;

a selection circuit that is integrally formed with the
display portion and includes a plurality of selection blocks;

a video signal line driver circuit that provides the
selection blocks with their respective video signals; and

a display control circuit that provides the video signal
line driver circuit with image data corresponding to the wvideo
signals and provides the selection blocks with a plurality of
selection control signals cyclically repeating on-state and off-
state levels, wherein, '

each selection block provides the video signal received
thereby to video signal lines that are adjacent to each other in a
video signal line group in a time-division manner in accordance
with the selection control signals, the video signal line group
consisting of as many video signal lines as the number of
selection control signals, and

the display control circuit generates the selection
control signals so as to keep the selection control signals at a
lower frequency during the idle period than during the scanning
period.

2. The display device according to claim 1, wherein the
display control circuilt generates the selection control signals so
as to keep the selection control signals in a smaller amplitude
during the idle period than during the scanning periods.

3. The display device according to claim 1, wherein the
idle period is longer than the scanning period.

4. The display device according to claim 1, wherein the
video signal 1line driver circuit sets the video signals at a

constant potential during the idle period.

5. The display device according to claim 1, wherein,
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each selection block has a plurality of switching
elements with their respective first conductive terminals
connected to the video signal lines in the video signal line group
that corresponds to that selection block,

a video signal received by each selection block is
provided to second conductive terminals of the switching elements
in that selection block, and

the display control circuit provides the selection
control signals to the switching elements in the selection block.

6. The display device according to claim 5, wherein,

the display portion displays an image based on a
plurality of primary colors, and

the video signal lines in each video signal line group
respectively correspond to the primary colors.

7. The display device according to claim 6, wherein,

the number of the primary colors is three,

each video signal line group consists of three video
signal lines,

each selection block has three switching elements, and

the three video signal lines in each video signal line
group respectively correspond to the three primary colors.

8. The display device according to claim 5, wherein,

the display portion displays an image based on a
plurality of primary colors, and

the video signal lines in each video signal line group
respectively correspond to as many primary colors from among a
predetermined number of primary colors greater than the number of
video signal lines in the video signal line group, and also
respectively correspond to the same number of other primary colors
from among the predetermined number of primary colors.

9. The display device according to claim 8, wherein,

the number of the primary colors is four,

each video signal line group consists of two vwvideo
signal lines,

each selection block has two switching elements, and

the two video signal lines in each video signal 1line
group respectively correspond to two of the four primary colors
and also respectively correspond to the other two of the four
primary colors.

10. The display device according to claim 5, wherein,
the display portion displays an image based on a
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plurality of primary colors, and

each video signal 1line group consists of video signal
lines whose number is an integral multiple of the number of the
primary colors.

11. The display device according to claim 10, wherein,

the number of the primary colors is three,

each video signal 1line group consists of six video
signal lines,

each selection block has six switching elements, and

three of the video signal 1lines in each wvideo signal
line group respectively correspond to the three primary colors and
the other three video signal lines in the video signal line group
respectively correspond to the three primary colors.

12. The display device according to claim 1, wherein,
the selection circuit consists of:
a first selection circuit positioned to one side of
the display portion; and
a second selection circuit positioned to the other
side of the display portion.

13. The display device according to any one of claims 1
through 12, wherein the selection circuit is implemented with
thin-film transistors having semiconductor layers made of an oxide
semiconductor.

l4. The display device according to claim 13, wherein
the oxide semiconductor includes indium, gallium, zinc and oxygen
as a main component.

15. The display device according to any one of claims 1
through 12, wherein the selection circuit is implemented with
thin-film transistors having semiconductor layers made of
amorphous silicon.

16. A drive method for a display device provided with a
display portion that includes a plurality of video signal 1lines
and a plurality of scanning signal lines crossing the video signal
lines, a scanning signal line driver circuit that drives the
scanning signal lines, a selection circuit that is integrally
formed with the display portion and includes a plurality of
selection blocks, a video signal line driver circuit that provides
the selection blocks with their respective video signals, and a
display control circuit that provides the video signal line driver
circuit with image data corresponding to the video signals and
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provides the selection blocks with a plurality of selection
control signals <c¢yclically repeating on-state and off-state
levels, the method comprising the steps of:

driving the scanning signal 1lines such that a scanning
period in which the scanning signal lines are sequentially
selected and an idle period in which none of the scanning signal
lines is selected alternatingly occur in cycles of a frame period
consisting of the scanning period and the idle period;

providing the video signal received by the selection
block to video signal lines that are adjacent to each other in a
video signal line group in a time-division manner in accordance
with the selection control signals, the video signal 1line group
consisting of as many video signal lines as the number of
selection control signals; and

keeping the selection control signals at a lower
frequency during the idle period than during the scanning period.

17. The drive method according to claim 16, wherein the
selection control signals are kept in a smaller amplitude during
the idle period than during the scanning periods.

18. The drive methliod according to claim 16, wherein the
idle period is longer than the scanning period.

19. The drive method according to claim 16, wherein the
video signals are set at a constant potential during the idle
period.



