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DESCRIPTION

DISPLAY DEVICE AND METHOD FOR POWERING SAME

TZCENICAL EFIELD

i0001] The present inventicn relates to display devices and
drive methods therefor, and the invention particularly relates

toadisplay device and amethod for powering same in which groups
of video signal lines are provided with a video signal that is
cemmon among the greups, such that the signal is applied to the

lines in each group in a tTime-division manner.

ACKGROUND ART

(0002] One of the conventionally known methods for driving
display devices, such as liquid crystal display devices, is a
method called 8SD {source-shared driving; referred to below as
an "88Dmethod"). 1Ina liquidcrystal display device employing
the SSDmethod, avluraliTty of output terminals of a source driver
(video signal lire driver circuit) for driving a plurality of
source lines {video signal lines) on a liguid crystal panel ar

connected to a selection circuit consisting of a plurality of
switching elements such as thin-film transistors. & ach cutput
terminal of the scurce driver is connected Lo a oredeternined
number of the thin-filmtransistors. Thethin-filmtransistors
in the selection circult are connected to e plurality of source
lines. Specifically, ir this liquid crystal display device,
groups of the predetermined number of scurce lines are connected
to the output terminals of their common source driver via the
predetermined number of thin-film transistors. Moreover, a

video signal that is coemmon among the groups is provided te the
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sourcedriver, and the se.ectioncircuit applies the videcsignal
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-end driver.

[0003] Patent Decument: 1 discloses a liquid crystal display
device emplceying the $SDmethod and having the selection circuit
integrally fermedwitha licuidcrystalpanai. Inthe following,
such & ftiguid crystal dispiay device with the selection circuit
integrally formed with a 1iquid crystal panel (display portion)
will be referred te as z "lLicuid crystal display device with
a monolithic selection circuit”. This liquid crystal display
device with a monolithic selection circuit alliows a frame area
reduction and & c¢ost reduction.
Ttransistors using amorphous silicon (a-31i) for their
semiconductor layers (referred to below as "a-51i TFTs") are used
as driver elements of the liquid ¢rystal display device with
a monciithic selection circuit, as disclosed in Patent
Document 1.

r0004) Incidentally, Patent Deocument 2 discloses a display
device drive method in which a scanning period T1 for scanning
gate lines (scanning signal lines) is followed by an idle
pericd 1'2Z in which no gate lines are ascanned. During the idle
period T2, clock signals, etc., are not provided to a gate driver
(scanning signal line driver circuit), so that image rewriting
is not performed. Accordinaiy, even in the case where the gate
lines are scanned at 60 Hz during the scanning period T1, when
the idle period 12, which has, for example, the same length as

the scanning period T1, is provided, the overall frequency for

driving the gate lines is about 30 iiz. Thus, a reduction in

power coensumption can be achieved.
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Citation List
Patent Documents
{0005] Fatent Document 1: Japanese Laid-Open Patent
Publication No. 2010-10226¢
Patent Document 2: Japanese Laid~Open Patent

Publication No. 2031-212233

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[00CH: Conventionally, <there 1is demand for electrenic
equiprent such as display devices Lo consume 1ower powsr.
(G007 Therefcre, an chiective of the present invention is
to provide a low power-consumption display device employing the
58D method (referred to below as an "SSD display device”) and

a drive method therefor.

SOLUTION TO THE PROBILEMS
[00083 A first aspecl of the presgeni invention is directed
to a display device comprising:

a display portion that includes a plurality of videc

signal lines and a plurality cf scanning signal lines crossing

)]

the video signal lines;

a scanning signal line driver circuit that drives the
scanning signal lines such that a scanning pericd in which the
scanning signal lines are seaguentially selected and an idle
period in which none of the scanning signal lines is seigctead

alterrnatingly occur in cycles of a frame pericd consisting of

the scanning period and the idle period;

a selection circuit that is integrally formed with




30

the displayportionandincludesapluralityof 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 data corresponding to the
video signals and provides the selection plockswithapluraiity
of selection control signals cyclicalliy 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-divisiocn mannrer
in accordance with the selection control signals, the videc
signal line group consisting of as many video signal lines as
the rnumber 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
reriod.
f000¢9) In a second aspect of the present inventiocn, based
onthe first aspect of the invention, thedisplay control circuit
generates the selection control signals so as to keep the
selection control signals in a smaller amplitude during the idle

1

eriod than during the scanning periods.

'O

{00x0] In & third aspect of —he present invention, dased on
the first aspect of the inventicn, the idle period is longer
than the scanning pvericd.

[0011] In a fourth aspect of the present invention, based

onthe first aspect of the invention, the video signal Linedriver

Q

-

circuit sets the video signals at a constant potential during

The idle veriod.
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(0012] ina 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 conneciad to the videc signal 1ines in the
videc signal iine group that corresponds to that selectionblock,

a video signal received by cach selection block is provided to

second conductive termirnals o cching slements in that
election block, and the display control circuit provides the
election control signals te the switching elements in the
selection block.
(0013 In a sixth aspcct of the present invention, basead cn
the fifth aspect of the invention, the display portion displays
an image basea on a plurality of primary colors, and the video
signal lines in e=ach video signal line group respectively
correspond to the primary colors.
f0014] ZIn & seventh aspect of the present inventicn, based
on the sixth aspect of the inventicn, 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 videc signal lines in each video signal
line group respectively correspond to the three primary coloxrs.
[0015] In an eighth aspect of the present invention, based
onthe fifthaspectof theinvention, thedisplayportiondisplays
an image based on a plurality of primary cclers, and the vide

signal lines in each video signal line grocup respectively

l*<'

correspond to as many vrimary colors from amcng & predetermined
numper of primary colors greater than the number of video signal
lines in the video signzl line group, and also respectively

correspoend to the same number of cther primary colors from anong

the predetermined number of primary colors.
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[001¢] In a ninth aspect of the present invention, based on
The eighth aspect of the invention, the number of the primary
colors is four, each video signal line group consists of two

video signal lines, each selection block has two switching

)

0}

lemcnts, and the two videco signal lines in each video signal

~

line agrcup respectively correspond Lo two of

I

ne fcur orimary

colors and al

s
n

o r

(1]

spectively correspond Lo the cther two of the
four primary colors.
[0017] in a tenth aspect of the present invention, based on
the fifth aspect of the invention, the display portion displays
an image based on & plurality of primary colors, and each video
is an iIntegral multiple of Zhe number of The primary colors.
(0018 In an eleventh aspect of the present invention, based
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 linss, each selection blocx has six switeching
elements, and three of The videc signal lines ineach video signal
lire group respectively correspond tc the three primary 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 invention, the selection circuit
consists of:

a first selection circuit peositioned to one side of
the display portion; and

a second selection circuit positioned to the other

]

side of the display portic

o

b

[2020] Ina thirteenth ascect of the present invention, based

th

on any oi the first through twelfth aspects of the invention,
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the selection circuit is implemented with thin-filmtransistors
having semiconductcr layers made of an oxide semiconductor.
02%] Ina fourteenth aspect of the present invention, based
on any cf the first through twelfth aspects of the inventicn,
the selectioncircuit is implementedwith thin-filmtransistors
heving semiconductor layers made of amorphous silicon.
[00722] Afifteenthaspactofthepresent inventionisdirected
to a drive methed for a display device provided with a display
portion that includes a ciurality of video signal lines and a

pluraiity oI scanning signal rines crossing the video signal

¢

—

ines, a scanning signal line driver circuit that drives the
scanring signal lines, a selection c¢ircuit that is integra’ly
fermed with the display vorticn and inciudes a plurality of
selection blocks, a video signal iine driver circuit that
provides the selection blocks with their respective video
signals, and a display centrol circuit that provides the video
signal line driver circuit with image data corresoonding to the
vidco signals and provides the selectionblockswith a plurality
cf selection control signals cyclically repeatirg on-state and
off-state levels, the method comprising the steps of:

driving the scanning signali lines such that a scanning

period in which the scanning signal lines are sequentially

selected and an idle period in which nene of the scanning sigral
zines is selectedaliternatingliyoccur incyclesof a frame period

consisting of the scanning period and the idle period;
.

providing the video signal received by the selecticn

block to video signal lines that are aclacenit to sach cther in
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roup in a time-divisionmanner irn accordancs

¢

with the selection control signals, the video signal line group

consistingofasmanyvideosignal linesas thenumber of selection
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control signalis; and

keeping the selection control signals at a lower
frequencyduring the idle periodthanduring the scanningper iod.
[0023] In a sixteenth aspect of the present invention, based
on the fifteenth aspect of the invention, the seiection control
signals are kept in a smaller amplitude during the idle period
than during the scanning pericds.
[0024] Inaseventeenthaspectof thepresent invention, based

3

on the fifteenth aspect o

I~h

the invention, the idle period is
longer than the scanning period.

[0025] Inaneighteenthaspect of theporesent invention, based
on the fifteenth aspect of the invention, the video signals are

set at a consiant potential during the idle period.

EFFECT OF THE INVENTION

[0Cz6] In the display device according to the first aspect

¢]

p—

of the present invention, the display portion is integrally
formed with the szlection circuit, each selection bleck in the
selection circuit provides video signals to a plurality of video
signal lines in a video signal line group in a time-division
manner, and one frame period consists of the scanning period
and the idle period. The selection control signals are kept
at a lower frequency during the idle pericd than during the
scanning period. As a resulz, the freguency at which to drive
the sclection circuit is reduced cover the entire frame period.
Thus, power consumption is reduced. Moreover, the display
portion is monclithicaliv formed with the selection circuit,
resultinginareducedframe areaandreducedcostcf theselection
circuit.

[0027] According to the secend aspect of the present
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invention, the selection control signals are kept in a smaller
amplitude during the idle period than during the scanning
periods. Thus, z further reduction in cower consumption can
be achieved.

[CO028&] Accordingtoihethirdaspect of thepresent invention,
the idle pericd is longer than the scanning period. Thus, a
further reduction in pcwer consumpticn can be achieved.
[00z¢9] According to the fourth aspect c¢f the present
invention, the video signals are set al a consiant potentizl
during the idle period, so that a similar effect to that achieved
by the first aspect of the present invention can be achieved.
10030] Accordingtothe fifthaspect of thepresentirventior,
the selection block can be realized by a plurality of switching
elements. Here, video signals are provided to a video signal
line group (a plurality of video signal lines) during the idle
periocd in accordance with a plurality of control signals.
Accordingly, the effect of noise or suchiike on the video signal
lines is reduced during the idle period. Thus, it is possible
£o inhibit a reduction in display quaiity. Moreover, the
selection control sigrals are kept at a lower freguency during
the idle period than durinrg the scanning period, resuiting in
a2 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

inhibitead.

S0031] The sixth aspect of the present invention allows a
similar effect to that achieved by the fifth aspect of the

invention tobe achieved inadisplaydevice whichprovides image
display based on a plurality of primary colors.

[0032} The seventh aspect of the present invention makes it
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possible toprovide image dispiay based on three primary colors.,
[0C33] The eighth aspect of the present invention allows a
similar effect to that achieved by the fifth aspect of the
invention tokbke achieved inadisplay devicewhich provides image
display based on a plurality of primary colors with each video
signal line corresponding to more than one primary color.

[0034] According totheninthaspectof thepresent invention,

each video signal line corresponds to two primary colors, s0

that image display b on four primary colors can be provided.
“0035: Acceording tothetenthasvec thepresent invention,
the number of ocutputs of the video signal line driver circuit
is reduced, resulting in a further cost reduction.

00363 According to the eleventh aspect of ifhe present
invention, image display based on three primary colors can be
provided.

[0037] Acceording to the twelfth aspect of the present

“
!

invention, thesizeof theselecticoncircuit canbe appreximately
halvedinthedirectioninwnichthe scanningsignal lineextends.
Asaresult, thelaycutpitchinthedirectioninwhicnhtne scanning
signal lire extends is doubled. Thus, it ispossibletoachieve,

for example, a higher-definition display portion.

[00381 According to Lthe 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-filmtransistors is significantly low. Asa result,
a further reduction in power consumpticn can be achieved.
Moreover, the cn-state current of the thin-film transistcors

having semiconductor layers made of an cxide 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 in detail
the operaticn 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-$i TFT and an IGZO TFET.

FIG. 7 1is a circuit diagram describing the

configuration of a selection circuit and the correspondence
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between selection klocks arnd source ilines in a variant ¢f the
firsht embodiment.

FIG. 8 is a signal waveform chart describing in detail
the operation of a liquid crystal display device according to
the variant of the first embodiment.

FIC. 9is asignal waveformchart describing indetail
the operaticn ¢f a liquid crystal daisplay device in a second
embodiment of the present inventicn.

FIG. 10 1s a circuit diagram describin the
configuration of a selection circuit and the correspondence
between selection biocks and scurce lires in a third ermbodiment
of the present invention.

FIG. 11 isasigral waveformchart describing indetalil
The opsration of a .iguid crystal display device accoxrding to
the third emibodiment.

FIG., 12 is & «<ircult diagram describing the
configuratiocn of a selection circult and the correspondence
between selection blocks and source lines in a fourth embodinment

of the present invention.

MCDES FOR CARRYING QUT THE [NVENTION

[004£2] Hereinafter, embodiments of the present inventio
will be described with reference to the accompanying drawings.
Note that intne fol owing descriptions, agate terminal, adrain
terminal, and a source terminal of a thin-film transistor
corregspond to a control terminal, & first conductive terminal,
and a second conductive terminal. Moreover, the descriptions
will be giver on the premise that all thin-film transistors are
of an n-channel type.

[0043] <1l. First Embodiment>
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<1.1 Overall Configuration and Operaticn>

FIG. 1 is a block diagram illustrating the overall
configurationof anactive-matrix liguidcrystal display device
according to a first empodiment of the present invention. This
liquid crystal display device includes a power source 100, a

ATl

DC/DC converter 110, a display control circuit 200, a source

driver {video signal line driver circuit) 300, a selection

fe)

circuit {selection circuit) 400, a gate driver (scanning signal

—

in

0}

driver circuit) 300, a display portion 600, and a common
electrodedrivercircuit 800. Theliguidcrystaldisplaydevics
according to the present embodiment is a iiguid crystal display
device emplcying a so-cailed S3D {source~shared driving) methced
inwhichsourcelines (videosignal lines)} aredivided intc groups
cf a predetermined number, and each group is connected to the
source driver 300 via the selection circuit 400.

10044] The selection circuit 400 is formed of, for example,
amorvhous silicon, polycrystalline silicon, microcrystaliine
silicon, or oxide semiconducTtor (e.g., ZGZ0) ona liguidcrystal

isplay panel 700, which includes the display portion &00.

0,

n

pecifically, the liguid crystal display device acceording to
the present embodiment is a liquid crystal display device with
amonolithicselectioncircuitinwhichtheselectioncircuit 400
and the display portion 600 are formed on the same board {an
array board, which is cne of two boards included in the liguid
crystal displaypanel}. Therefore, the framg area of the liguid
crvstal display cevice can be reduced. Note that the source
driver 300 and/or the gate driver 500 may also be formed of,
for example, anrorphous silicon, polycrystalline silicon,
microcrystalline silicon, or oxide semiconductor on the liguid

crystal display panel 700. Specific implementation examples
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using amcrphous siiicon and IGZO will be described later.

[0043] The display pertion 600 has formed thereon n sourcs
lines (videc signal lines) SL; to SL,, m gate lines (scanning
signal lines) GL: to GL, and m x n pixel forming portions
corresponding to intersections of the source lines SL; to Si,
and the gate lines GL; £o GLp. The m x n pixel forming portions
are arranged in amatrix so as te form pixel arrays. Each pixel
forming porticn includes a pixel thin-film transistor 80, which
is a switching elemeri with a gate terminal connected <o the
gal:e ine that passes through its corresponding intersecticn
and a source terminal connected to the source line that passes
through the irtersection, a pixel electrode connected to a drain

terminal of the ovizxel

.

)

thir-fiim <transistor
- stor

(94

fal .
Uy a2 Cormnon

(

electrede Ec, which is ar opposing electrode commenly preovided

I

the pixel forming portions, and a ligquid crystal laver
s 3 P ] ) Y

3

fo

=

commonly vrovided for the pixel forming porticns between the
pixei slectrode and the common slectrode Ec. Moreover, liquid
crystal capacitance is created by the pixel electrode and the
common electrode Ec as pixel capacitance Cp. Note that to

ably hoid a voltage in the pixel capacitance Cp, auxiliary
capacitance is normal.y provided in parallel with the liguid
crystal capacitance, but the auxiliary capacitance is not

directly relevant to the present invention, and therefore, an
Yy P

description and illusiration thereof will be omitted.
(004¢] The liqguid crystal display device according to the

present embodiment provides a color image based on the three
primary colors R, G, and B. Accordingly, the pixel formine
orticns are divided Into groups of three respeciively

cerresponding to R, G, andRB. Lachof the groups forms one pixel.

In the following, the pixel forming portions corresponding to
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R, G, and Bwill be referred to as the "R-pixel forming portion",
T“ne "G-pixel formingporticn”, andthe "B-pixel formingportion”

respectively.

[0047] The power source 100 supplies a predetermined source
voltage to the DC/DC converter 110, the display control

circuit 200, and the comron electrode driver circuit 208. On

thabasisofthescurcevoltage, the DC/DC converter 110 generates
a predetermined dircct-current voltage for operating the scurce

driver 300 and the gate driver 500, and supplies the voltage

to the source driver 300 and the gate driver 500. The common

electrode driver «circuit 900 provides a predstermined

pctential Vcom to the common slectrode Ec.
[0048) The display control circuit 200 receives exterrally
transmitied signals, including an image signal DAT and a timing

signal group TG such as horizontal and vertical synchronization
signals, andoutputsdigital videosignals bV {image data), along
with signals for controlling image display on the display
portion 600, which include a source start pulse signal SSP, a
source clock signal SCK, a latch strobe signal LS, & selection
control signal CT, a gate start pulse signal GSP, and a gate
clock signal GCK. The high- and low-level potentials of the
selecticn control signal CY! are Vdd and Vss potentisals,
respectively.

[0049] In the present embodiment, the selection control
signal CT consists of three phases of selection control
signal CTr, CTg, and CIb. The selection control signals CTr,
CTg, and CTb respectively correspond to the R—, G-, and B-pixel
forming oortions. In the foilowing, the selectlion contrel

rred to as the "R-selection control

wn
~
\Q
]
Qi
}_.1
2
-3
i~
€
—
}_ '}
o
(5
(2]
0}
th
Q)

signal”, the selection control signal CTg will be referred to
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as the "G-selection control signal”™, and the selection control

signal CTbh will be referred to as the "B-gelection control

(0]

N

signal". Moreover, for the R-selection control signal CTr, th

[

G-selection control signal CTg, and the B-selaction control

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

porertialuntil transition fromhighto low-level potential will
be raferred o as a "switching selection period” for convenience

saxe@. The R-selection control signal CTz, the G-selection
centrol signal CTg, and the 3-selection control signal CTh are
cut of shase by one switching selection cerioa fromone ancther,

and each of them is set at high~level potential (Vdd potential)

for cne of the three switching selection pericds {except for
during the idlepericd T2 tocbe describad Zater). Inthe oresant

embcdiment, three switching selection periods correspond to one
horizontal scanning period.

[(GO50] The source driver 300 receives the digital video
signals DV, the source start pulse signal SSP, the source clock
signal SCK, andthe latchstrobesignal LS outputtedbythedisplay
contrcl circuit 200, and provides video signals $SS(1) to 8S (k)
to k cutput signal lines OL; to OLg, rescectively. Here, in the
present embodiment, k= n/ 3. Note that the source driver will
be described in detail laterz.

1G051] The selection circuit 400 receives the R-selection
control signal CTr, the E-selection control signai CTyg, and the
B-selecticn control signal CI'b outputted by the display centro:
circuit 200, in addition tc the video signals SS(1) to $S(k)
outputted by the source driver 300, and aspplies the videa

v

signals 35{1} to S8{k) toc the source lines 3L

o SL,; 1n &
time—-division manner. Note that the selection circuit 400 will

be described in detailil below.
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r0052] In accordance with the gate start pulse signal GSP

and the gate clock signal GCK outputted by the display control
circuit 20C, =the gate driver 300 repeats applying scanning

signals GS(1l) to GS(m) al nigh-level potential to the gate

lines GIL; tc GLm, respectively, in cycles of one frame period.
(0053 In this manner, the video signals S3(1} to 8S{k) ars
appiied to the source lines Si; to SL; in a time-division mannex,

and the scanning signals GS{1} to GS(m) are applied to the gate
lines GLy to GL,, respectively, so that the digplay porxtion 600

digplays arn ‘mage based on the externally fransmitied image

(0054 ] <l.2ConfigurarionandOperationof the SourceDriver>
FIG. 2 is a ©polcck diagram illustrating tLhe

configurationof the sourcedriver 300 in the present embodiment.
As shown in [IG. 2, the source driver 300 consists of a shift
register 310, whese stages are equal in number toc cutput signal
iines Gl to OLg, & sampling latch circuit 320 connacted to the
shift register 310, and an output circuit 330 connected to the
sarpling latch c¢ircuit 220 and the cutput signal lines Ol, to
[0055] The shift register 310 receives a source start pulse
signal SSP and a source clock signral SCKoutputted by the display
control circuit 200. In accordance with the source start pulse
signal SSPandthe scurceclock signal 3CK, theshift register 310
sequentially transfers pulses included in the scurce start pulse
signal SSP from its input to output terminal during each of three
switching selection periods within cach herizontal scanning
period. In response to the transfer, sampling pulses are
sequentially preovided to the sampling latch circuit 320
=1 -

[005¢] The sampling latch circult 320 receives digit viceo

\
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signals DV and a latch strobe signal LS outputted by the display
control circuit 200, inadditiontothe samplingpulses outputted

p

by the shift register 310. The sampiing latch circuit 220 holds
the digital video signals DV in timing with the sampling pulses,
and then latches the signals in accordance with the latch strobke
signal LS so0 as to hold each of the signals for one switching
selection period (1/3 of a herizontal scanning period). Here,
the digital videc signals DV that aretobeheldare, for example,
8-bit data for theilr corresponding colors. The digital video
signals DV that have been held are provided to the output
circuit 320.

[CG57] The output circuit 330 converts the digital video
signals DV received from the sampling latch circuit 320 into
analog signals representing, for example, 256 tones, which are
outputted to the output signal lines OL; to OLy, respectively
as video signals S$S5(1) to SS({k). Note that in the present
embodiment, thevicdeosignalsSS{1l) toSS{k) aresetatapotential
corresponding te the R-pixzel forming portion during the first
of the switching selection periods within each norizontal

scanning period {referred to below as the "first switching

(ﬁ

e@lection pericd"), at a potential corresponding to the G-pizel
forming portion during the second of the switching selection
periodswithineachhorizontal scanningperiod (referredtobelow
s the "second switching selecticn period™), and at & potential
corresponding to the B-pixel forming porticn during the thira

of the switching selection pericds within each horizontal

scanning period {referred to below as the "third switching
selection period"). Moreover, the output circuit 330 may

perform a level shifting operation or suchiike to shift the

porencial cf the video signals.
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[00581 <1.3 Configuration of the Selection Circuit>

. 3isablecckdiagramdescribing the configuration
of the selectioncircuit 400 in the present embodiment. As shown
in FIG. 3, the selection circuit 400 consists ¢f k se.ectiocn
vlocks 410{(1) to 410(k). "The displilay portion 600 has a pixel
matrix of m rows and n columns formed as described above, and
the selectionblocks areprovidedinthree-tc-cne correspondence
with the columns of the pizel matrix.
[00597 The selectionblocks 410(1) to 410 (k) are respectively
connected {correspond) to tne ocutput signal lines CL; to OLy.
Moreover, each of the selection biecks 410(1) to 4:0!(k) is
connected to three different source lines. The selection
block 410{j) is cornected to source lines Sli;n to Siy; (7 =1
to k}. Ezch selection biock is provided with the R-seiection
control signal CTr, the G-selection centrol signal CTg, and the
B-selection ceontrol signal CThb.
i0060] FIG. 4 is a circult diagram describking the
correspondence between the selection blocks 410(1) to 410!(k)
and the source lines Sin to SL,; in the present embodiment. As
shown in FIG. 4, the source lines 5Ly to SiL; are divided into
groups 3G; to $G; of three source lines. Here, the source line
group $Gsconsists of three source lines SLzj-; to SLzs. The source
line groups 3G; to 8CGx respectively cerrespond to the seliection
biocks 410(1) to 410(k).
[0061] In FIG. 4, among the source line group 3G;, the source
line that ccrresponds to R {(referrsed to below as the "R-source
line") is denoted by the characters SLr;, the source line that
correspends te G {(referred to below as the "G-scurce line") is
noted by the characters B5Lg;, and the source line Zhazt

corresponds to B (referred to belcow as the "B-~source 1ine") is
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denoted by the characters $Lb;. Moreover, the R-pixel forming

portion that is provided so as to correspond to the intersecticn
of the R-source line SLr; and the gate line GL; is denoted by
the characters r:; (I = 1 toc m}, the G-pizel forming porticn
that is provided so as to correspond to the intersection of the
-source line S8Lg; and the gate line GL: is denoted by the
characters g;;, and the B-pixel forming portion that is provided
so as to correspond to the intersection of the B-source 1ine SLb;
and the gate line GlL; is dencted by the characters b;;.
[00g2} Tach szlactiorn b_ock consists of three <nin-film
transistors, as shown in FIG. 4. In the following, the three
thin-film transistors ir the selection 2lock 410 (7)) wiil be

3,

referred te respectively as the R-thin-film transistor 40r (7).,

zhe G-thin-film <ransistecr 40g(j), and the 3-thin-film
transistor 40b (7).
{0063] Each R-thin-Zilm transistor 1is porovided with the

R-selection control signal CTr at a gate terminal, and i

163]

connected at & scurce terminal To an output signal line
corresponding to the selection block that includes the

thin-film transistor and at a drain terminal to an R-source
line in a source line group corresponding to the selection block

)

—hat includes the R-thin-fiim transistor. Tach G-thin-£fi

transistor is provided with the G-selection control signal CT

Q

at a gate terminal, and is connected at a source terminal to
an output signal line corresponding to the selection block that
includes the G-thin-film transistor and at a drain terminal to
a G-source line in a source line group corresponding to the
selectionblecx that includes the G-thin-fimtransistor. ZzZach
-thin-filmtransistor igprovided with the B-selection control

signalCTibatagateterminal, andiscennectedatasource tarminal




to an output signal line correscending to the salection block
that includes the B~-thin-filmtransistor and at a drain terminal

to a B-source line in a scurce line group corresponding te the

selection block that inciudes the B-thin-film ftransistor.

(00641 Ncte that depending on the poclarity of a video signal
provided to the source terminal of the thin-film transistor in

the selectionr blcck, the zocurce terminal and the drain terminal
of the thin-film transistor ars switched with each other.
However, descripticns herein will be given on the premise that,
regardless of the pelarity, in each thin-film transistor in the
selection block, the terminal that is connected to the output
signal Zine that corresponds to the selecticnblock is the source
terminal, and the terminal that is connected tec the source signal
iine that corresponds To the selecticon block is the drain
terminal.

(0065%) The selecticn circult 400 as above realizes the
aforementioned operation of applying the video signais SS(1)
toc SS{k) to the source lines SL: t¢ SL, in & time~division manner.
Note that this operation will be described in detail later.
(0066] <1.4 Details of the Operation of the Liquid Crystal
Display Device>

FIG. 5 is a signal waveform chart describing in detail

the operation of the SSD ligquidcrystal display device according
£o the present embodiment. In the present embecdiment, as shown
in FIG. 5, one frame period consists 0of a scanning period
and an idle period T2 following the scanning pericd Tl1. 1iIn the
scanning period 71, scanning signals GS({1} to GS{m) are
equentially set to high-level potential in accordance with a
gate clock signal GCK. ©Cn the cther hand, during the iale

period T2, m gate lines GL, to &L, (scanning signals GS(1) to
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GS{m)) are all set at low-level potential.
[0067] <l1.4.1 Operation during the Scanning Period>
The operaticn of the liguid crystal display device
during the scanning period T1 will be described with reference
to FIGS. 4 and &. In the scanning period Tl, the R-selecticn
control signal CPr is set al high-level potential during the
first switching selection period, the G-selection control
signal CTg is set at high-level potential during the second
switching selection pericd, and the B-selecticn ccenurol
sigrnal CTb 1is set al high-level potential during the third
switching selection period, as shown in FIG. 5. Specifically,
the cycle of each of the R-seiection contrel sigral CTr, the
-salecticn control signal CTg, and thne B-selection control
signal CTb during the scanning perioa Tl (referrec to below as
the "scanning period cycle") is one horizontal scanning period
(three switching selection periods). Note that the scanning
period cyclie 1s denoted by the characters tckl. Moreosver, the
frequency of each of the R-selection control signal CTr, the
G-selection control signal CTg, and the B-selection contrecl
signal CTb during the scarning period Tl {(referred o below as
the "scanning period freguency") is denoted Dby the
characters fckl. Furthermore, the amplitude of each of the
R-selection control signal CTr, the ~selection control
signal CZg, and the B-selection controel signal CTb during the

scanning period Tl {referred to below as the "scanning period

amplitude") is denoted by the characters Vckl.

[0068] As shown in FIG. 5, in the i'th horizortal scanning
ceriod of the scanning veriod T, the video signal 3S(7) is set

N
L

atapotential that corresponds tecthe R-pikel formingportion rij

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;
during the second switching selection periocd, and it is set at
a potential that corresponds to the B-pixel forming portion b;
during the third switching seiection period. Nocte that in the

present embodiment and other embodiments Lo be described later,
pclarity inversion drive is performed by inverting the polarity
of each video signal every switching selecticonveriod, such that
video signals being provided to adjiacent output signal lines
are oppcsite in polarity to each other, and alsc inverting the
polarity of each video signal every frame period, but the present

inventicn is not limited to this.

[C069] Initia’lly, once the scanning signal GS{1) is sez o
nigh-levelipotential, thegate line CL: isbkrought into a selected
state, so that the R-pixel forming portion r:j, the G-subpixel

forming portion g;j;, and the B-pixel forming portion b.; are
brought into such a state that videc signals can be written.

the foliowing, the period for which the gate lire Gl: is in
the seiected state will be referred to as the "first selection
period"”.

[0070] Inthiscase, in the first switching selection period,

3

the R-selecticn contrecl signal C° is set to high-level
potential, so that the R-thin-film transistor 40r{j) shown in
FIG. 4 is brought intc CN state. As a result, the video
signal SS(j} at the potential that corresponds tc the R-pixel

forming portion r;; is provided to the R-source 1i SLr;. The

pctential of the R-source line SLr: (the video sigral SS(j} at
the potential that correspconds to the R-pixel forming

porticn ry;) iswritten Lo the R- p:xelformingu'rtionrlp Note

R-scurce line SLr; changes to posiftive, and the polarity of the
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even-row R-source iin

D

SLr; changes to negative. During the

=t

irst switching selection period, the G-source line SLg; and

T

he B-source iine SLb; maintain the same potential (Vcom

potential) as that during the preceding idle period

[0071] In the second switching selection period, the
election control signal Clg is set to high-level potential,

n

{'Y
Ql

so T the G-thin-film transistor 49g{j)} shown in FIG. 4 is

- -

brought into ON state. As a result, the video signal SS(j) at

the potential that corresponds tothe G-pixel formingporticn g:;
ig provided to the G-scurce line SLgs. The potential oI the

~-source line SLg; (the video signal SS(j) at the potential that

}.u.

=

corresponds to the G-pixel forming portion g;;) is written o

the G-pixel formingportiorng:;. Notethatinthe firstselecuion
pericd, the polarity of the odd-row G-source line GLg; changes
to negative, and the polarity of the even-row G-source line SLgy
changes to positive. During the second switching selecticn
pceriod, the R-source line SLrj;and the B-scurce line SLb;maintain
the same potential as that during the first switching selection
period.

[0072] In the =hird switching selectiorn period, the
B-selection control signal SPCkbis seti tohigh-level potential,

so that the B-thin-~film transistor 40b(j) shown in FIG. 4 is

1

O

rought into ON state. As a resuitc, the videc signal SS(j) at

the potential that corresponds To the B-pixel forming portion

o

1j Ls provided to the B-source line SLbs. The pectential of the
B-source line SLbk; (the video signal $SS(j) at the potential that
corresponds to the B-pixel forming portion by:) is written teo

the B-pixel forming

e

ortionby;. Notethatinthe first selection
eriod, the polarity of the odd-row B—source line GLb; changes
P ¥

tco positive, and the polarity of the cven-row B-scurce line Sib;
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changes to negative. During the third switching selection
pericd, the R-scurce line Suryandthe G-source line SLgimaintain
he same potential as that during the second switching selection
period.
$0073] Theoperationduring the scanningpericdTl isreaiized
oy repeating such a horizontal scanning period {(three switching
selection pericds) as above.
[0074] <1.4.2 Cperation during the Idle Period>

Next, the cperation cf the Zigquid crystal display
device during the idlepericd T2 will be describedwith reference
toFLGS. 4and 5. Inthepresent embodiment andother embodiments
to be described later, the idle period T2 is set longer Lhan
the scanning pvericd T1. However, the present invention is ro:

.

~imited to this, and the idle period 1'2 may be shorter than ine

scanning period T1.

00751 As snown in FIG. 5, in the idie period T2, the
R-selection control signal CTz is set at high-level potential
during the first switching selection pericd, the G-selection

control signal CTg is set at high-~level potential during the
second switching selection pericd, tnhe B-selection control
signal CTb 1is sebL at high-level potential during the third
switchingselectionperiod, andthecycleocfeachsignal islonger

~

than the scanningperiodcycle tcki. Inthe following, thecycle

ci each of the R-selection controi signal CTr, the G-selecticn

Q

ontrol signal CTg, and the B-selectioncontrol sigral Cibduring

1

Ci

the idle period T2 (referred to below as the "idle period cycle”)
will be denoted by the characters tck2. Moreover, the frequency
of each of the R-selection control signal CTr, the G-selechion
control signal CTg, and the B-selectioncontrol signal CThbduring

the idle period T2 (referred to helow as the "idle period
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frequency") is denoted by the characters fck2. Turthermore,

-ty

the amplitude of each of the R-selection control signal CTr,
the G-selectionr contrel signal CTyg, and the B-selecticon control
signal CTb during the idle periocd 72 (referred to below as the

"idle periecd amplitude”) is denolted by the characiers Vck2.

[0076] As described above, the idle period cycle tck?2 is
loenger than the scanning pericd cycle tekl. That is, the idle

period £frequency Ick2 is lower than the scanning period
frequency fckl. Here, the scanning period frequency fckl is
desirablyanintegralmuliiplecfthe idlepericd frequency fck2.

As a result, the configuration of the dispiay control
circuit 200, for example, can be simplified. Morecver, the

scanning reriod frequency fckl is desirably twice or mgre than

O

twice the idle period frequency fck2. In other words, the idlie
period frequency fck2 is desirably half or less than half the
scanaingperiod frequency fckl. Asaresult, power tobeconsumed
todrive the selectioncircuit 400 can pe significantly reduced.
Such control for the frequency (cycle) of the selection control
signal CT is pertformed by, for example, the display control
circuit 200. XNotethatirthepresentomoodiment, theidleperiod
amplitude Vck2 and the scanning period amplitude Vckl are equal
in magnitude.

i0077] As shown in FIG. 5, the videc signal 38(7) is set atx
the Vcom potential during the idle periocd T2. Moreover, the
scanning signals GS{1) tc GS(m) are not set to high-level
noctential during the idle period T?, and therefore, no video
signal iswritten to the R-pixel forming portion r;;, the G-pixel
forming porticn g¢;j, and the B-pixel forming portion bi;.
[0078: Once the R-selecticn control signal CTr is set to

high-level potential in the 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 the "horizontal scanning period"), the R-thin-film

t

ransistor 40r () shown in FIG. 4 is brought intc ON state. As

I

aresulit, thevideo signal SS{

By

j) at theVcompotential is provided
to the R-source lLine SLry. WNote that during the first switching
seilection period of the first horizeontal scanning period, the

G-source line Slg: and the B-source line SLb: maintain the same

potential as that during the preceding scanning period TI1.
10079] Next, in the second switching selection pericd, the

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

a

so that the G-<nin-film transistor 40g{j) shown in FiG. 4 is

brought into ON state. As

o

result, the video signal 85(7j) at

Al

the Vcom petential is provided to the G-scurce iine SLgy. Note

that during the second switchi

|_4

ng selection period of the first

1

horizontal scanning period, the R-source lire SLr; maintains
the Vcom potential, and the B-source line SLby maintains the
same potential as fhat during the preceding scanning pariod T1l.
[0080] Next, in the third switching selection pericd, the

B-selection control signal CTob is set to high-level potential,

n

so that the B-thin-film transistor 40k (j) shown in FIG. 4 1
brought into ON state. As a result, the video signalil SS{j} at

the Vcom potential is provided to Lhe B-scurce line SLbj.

.
o]
ot
0}

that during the third switching selection periocd, the R-source

line SLry and the G-source line SLg; ma intain the Vcom potenztizal.

1

(00811 'he operation during the idie period T2 is realize
by repeating the foregoing every idle period cycle zck2z. By
the operation during the idle period T2, the Vcom potential
provided to the source lines every idle period cycle tck2.

[0082] <1.5 Review>
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In the case where the liquid crystal display device
with amonolithic selection circuit simply uses the drive method

described in Pateni Document 2, to keep the scurce lines

V)

a
predetermined potentiai {Vcom potential) during the idie
period 12, it is conceivable that the thin-film transistors in

the selection circuit 400 are maintained in OFF state during
the idle period T2, or the video sigrals are set al the Vcom

oterntial during the Idle period T2 whiie the thin-film

'

transistors are maintained in ON state.

[0083] However, when the thin-film transistors in the
selecticon circuit 400 are maintained in OFF state during the
idle pericd T2, the scurce lines arce set in a floating state.
As a resuit, “he source lines beccome prona to the effect of noise
¢cr suchlike during the idle perioa T2. There is parasitic
capacitance between the source lines and the pixel electrodes,
and the pixel electrodes are also set in a flcating state, so
That noise ¢n the scurce lines affects the vixel potentials as
well through capacitive coupling. Accordingly, there is a
possibility of a reduction in display guality. On the other
hand, in the present embodiment, %the potentials of the
R-selection control signal CTr, the G-~selection contrcl signal
CTg, and the B-selection control signal CTb are set to high revel
every idle period cycle tck2 during the idle period T2, so that
the R-thin-filmtransistor, the G-thin-filmtransistor, and the
B-thin-~film transistor are brought intc ON state, as described
above. Asaresult, the Vcompecteniial isprovidedtc the source
lines every idle period cycle tck2. 'Therefore, in the present

ect of noise or suchlike on the source lines

th

embodiment, the ef
is reduced during the idie pericd T2. Thus, it is possible to

inhibit a reductionr in display gquality.
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[0084] furthermore, in the case where the video signals are

set at the Vcom potential during the idle period T2 while the

Q.

thin-filmtransistorsintheselectioncircuit400aremaintaine
y ON state, 1t 1s necessary to keep providing the high-level
pctential to the gate terminels of the thin-film transistors.
Gate-bias stress is applied to the thin-film transistors for
a long pericd of time, so that significant threshold variations
occur in the thin-film transiszors. As a result, the thin-film
transistors are reduced in capability. ©On the other hand, in
the present embodiment, the high-level potential is simply
provided to the gate terminals of the thirn-film transistors in
the selection circuit 400 every idle period cycle tck2. As a
resuli, inn the present embocdimant, the gats-bias siress to be
applied to the thin-fiim transistcrs 1s reduced, so that
threshold variations in the thin-film transistors are reduced.
Thus, it is possible to inhibit a reduction in drive capability
{reiizbilizy) of the thin-film Transistcrs MZ.
{0085] <1.6 Implementation Example>
In the present embpodiment, f[or example, a-3i or an
oxide semiconductor or suchlike canbe used for the semiconductor
layersofthethin-filmtransistorsinthescelectioncircuit 400.
Note that the cxide semiconductor that is typicalily used is
InGazZnQ, (referred to pelow as "IGZO"), which is an oxide
semiconductor mainly composed of indium, gallium, zinc, and
cxygen, but the present invention is not _imited to this. For
example, the oxide semicconductor inciudes at least one of the
foillowing: indium, gallium, zinc, copper, silicon, tin,
aluminum, calcium, germanium, and lead.
[0086] F1G. 6 is a graph showing drain current-gate vcltage

mm

characteristics of an a-31 TFT and a TFT having a semicenductor
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layer made of IGZ0 (referred to below as an "IGZO TET"). 1In
FIG. 6, the horizontal axis represents gate voltage Vg, and the

vertical axi

n

represents drain current Ids. As shown inFIG. &,
the eakage current of the IGZOTFT is 1/100C oxr lower than 1/2000
of the leakage current of the a-8i TFT, and the on-state current

of the IGZ0 TFT is about twenty times higher than the on-state

=3

current of the a-8i TF

-

[(0087) The leakage currenz cf the IGZC T T is Low, as descriped

above, and therefore, in the case where the IGZ0 TrT is used
as the thin-film transistor in the selection circuit 400 in the
present embodiment, the power for driving the selecticon
circuit 400 can be reduced (tec 1/100 or leower) cempared to ths
case where the a-81 TFTl is used as the thin-fiim transistor.
[0cg8] Furthermore, Lthe cn-state current cf the IGZ0 TFT is
high, as described above, and therefore, in the case where the
IGZOTET isused, the TFT size canbe reduced to about 1/2C compared
tc the case whers the a-51 TFT 1s used.
{00839] Note that in the case where the a-31 TET is used, the
present embodiment can be realized at lower cost than in the
case where the IGZ0 TFT is used.
[0090] <1l.7 Effect>

Inthe ligquidcrystaidisplay devicewithamonrolithic

selection circuit of the present embodiment, the idle period T2

[

is set after the scanning period T1 wilthin one framc periocd.
The R-selection control signal CTr, the B-selecticon control
signai CTop, and thne G-selecticn control signal CTg are
respeciively provided to the R-thin-film transistor, the
B-thin-film transistor, and the G-thin-film transistor, which
are the thin-film transistors in the selection circuiz 400, and

their idle period freguency £ck? is lcower thar their scarring
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period frequency fckl, so that the frequency at which to drive
theselectioncircuit é001s reducedover theentire frareperiod.
Thus, power consumption is reduced. Moreover, the selection
circuit 400 is monolithically formed, resulting in a reduced
frame area of the liguid crystal display panel 700 and raduced
cost of the selection circuit 400.

[0091] Furthermore, in the present embodiment, the
potentialscf theR-seiectioncontrol signal CTr, theB-selection
control signal CTh, and the G-seleacticn control signal CTg are
set to high level every idle period cycle tck2 during the idle
period T2, so that the R-thin-film transistcr, the B-thin-film

transistor, and the G-thin-fiim transistor are individually

prougnt intc ON state every idle periodcyecie tck?2. As aresult,
the effect of noise or suchlike on the source lines during the

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 is possible to inhibit a
reduction in display quality, and increase the reliebility of
the R-thin-filmtransistor, the B-thin-£filmtransistor, and the
G-thin-film transistor.

10092] Turthermore, in the present embodiment, the idle
period T2 is set longer than the scanning period T1, so that
a further reduction in power consumplticn can be achieved.
[0093] Inthe case where the IGZO TFT isused as the thin-film
transistcr in the selection circuit 400 of the present

embodiment, the idle period frequency fck2 can be set lower

because the leakage current cf the IGZ0 PFT is significantly
low. As a result, power consumption can de reduced. Moreover,
in this case, since the on-state current of the [GZ0 TFT is

significantiyhigh, theTFI'sizecanbe reducedtocasignificantly
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small vaiue. ‘thus, a further reduction in frame area can be
achieved.
[C094; On the otner hand, in thc case where the a-Si TFT is
used as the thin-film transistor in the selection circuit 400
of the present embediment, a further cost reducticn can be
achieved.
100957 <1.8 Variant>

FiG. 7 is a circuit diagram describing the
configuration of the selecticn circuit 400 in a variant of the
rresent embodiment and the correspondence between the selecticn
clecks 420(1} vo 410(k) and the source lines SL; to SL,. The
selection control signal CT consists of six phases of seiection

control signal CTrl, CTgl, CTbl, CTzx2, CTg2, and CThZ. Ths

9
ﬁ)

lectioncontrol signalsCTrl andCTr2 correspondto the R-pixel
forming portion, the selection control signals CTgl and CTg2
correspond to the G-plxel forming pcertion, and the selection
control signals CI'ni and CTh2 correspond to the B-pixel forming
portion.

[0026] In this variant, the scurce line groups SG. to SG;
are groups of six lines, as shown in FIG. 7. Here, the source
line group SG; consists of Lwo source lines 6j-5 and SLgy (j =
tok). Thesourcelinegroups SG;to SGyrespecltivelycorrespond

to the selection blocks 410(1) to 410(k).

[0697] Each scurce line group includes twe source lines per

color. InfFIG. 7, thesource linegroup SG;includes two R-source
lines, the one (referred to below as the "first R-scurce line")
and the other (referread toc belcocw as the "second R-sgurce line™)
of the two being respectively denoted by the characters SLr;

and SLr; :, two G-source linres, the one (referred tTo below as

“he "first G-socurce lLine”} and the other {referreda to helow as
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the "second G-source 1ine") of the twobeing respectivelydenoted
by the characters SLg; ; and SLgs 3, and two B-source lines, the
one {referred to below as the "first B-source line") and the
cther (referred to pelew as the "second B-source 1ine") of the

o

twobeing respectivelydenotedbythe characters SLb; ; and SLb; ».
Morecver, the R-pixel forming portion that is provided so as
to correspond to the intersecticon of the first R-source
line SLr;JandthegatelineGLiisdenotedbythecbaracxers Tija
(i =1 tom), the R-pixel forming porticn that is provided so
as to correspond To the intersecticn of the second R-source
line SLr; andthegatelineGL;isdenotedbythecharacters ri; s,

the G-pixel forming porticn that is provided so as Lo ccrrespona

to the intersection of the first G-source line SLg; . and the

\Q

ate line GL; is denoted by the characters g:; 1, the G-pixel

H\
H

orming porticn that is provided sc as to correspond to the

intersection of the seccnd G-scurce line SLg; : and the gate

line GL; is dencted by the characters ¢:; », the B-pixel forming
porticn that is provided so as to correspoend to the intersection
of the first B~source line Sibs g and the gate line GL; is denoted
by the characters b;; :, and the B-pizel forming portion that
is provided s¢ as to correspond to the intersection of the second
B-scurce lire SLbj; ; and the gate line GL; is denoted by the
characters b;; ». In this manner, in the present variant, the

six source lincs in each scurce line sroup correspend to the

hree primary colcrs for two pixels (i.e., 2x 3 primary colors).

ct

[ooeg: The selecticn biock 410(7j) consists 0of gix thin-film
transistors 40x1{j), 40gl(7), 40bl (7}, 40r2(3j), 40g2(7), and

402 13y . The six =thin-film transisters 40rlij},

J\.
~—

VT

=

1 Cg1]

Ob1(7), 40r2(j), 40g2(7j), and 40b2 () correspond to the first

’

4
R-source line, the £irst GC-scurce line, the first B-source line,
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the second R-source line, the second G-source line, and the second

B-source line, respectively, in the source line group SG-.

[0059] FiG. B is a signal waveform chart describking in detail
the operation of the SSD liquid crystal display device according

to the present variant. In the present varianit, as shown in
FIG. 8, one horizontal scanning period consisting of six
switching selection periods 1s repeated during the scanning
period Tl, theveby providing a video signal to each video signal
line. Note that the basic operation during the scanning
periced Tl is similar to that in the first embodiment, and
therefore any descripticn thereof will be omitted. Moreover,
the basic cperation durirg the idle veriod T2 iz also similar
fo that in the first exmbodiment, and therefore any descripticen
thereof wiil be omitted.
[01001 In the present variant, the number of output terminals
of the source driver 200 {the numper of ocutpu: signal lines)
can pbe reduced compared to the first embodiment, soctnata further
cost reduction can be achieved.
[0101] <2. Second Embodiment>

<2.2 Qperation during the Tdle Pericd>

FIG. 9 is a signal waveform char:s describing indetail
the operation of a liguid crystal display device according to

a second embodiment of the present invention. The present

embcaiment 1s the same as the first emboediment except for the
operation during the idie peried, and Lherefore any description
of their similarities will be omitted. In the present

erxxbodiment, the idle period amplitude Vck2 is less thar the
scanning periocd ampiitude Vckl. Nete ihat Tc reliably bring

each thin-film transistor in the selection circuit 400 into ON

0]

tate during the idle period T2, the idle period amplitude Vck?
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needs to be greater than a threshold voltage for the thin-film
transister. Specifically, in the present empbodiment, the idle
period amplitude Vck2 1is 1less than the scanning pericd
amplitude Vckl put greater than the threshold veltage for the
thin-film transistor in the selection circuit 400.
(01021 <2.2 Effect>

In the present enmbodiment, the Iale periot
amplitude Vck2, whichisthe amplitude of eachof the R-selection
control signal C7r, the G-selection contrel signeal CTg, and the
B-selection control signal CTb during the idle period T2, is
less than the scanning period amplitude Vekl, which is the
amplitude of esach of the R-selection control signail CTr, the

S

G-selection control signel CTg, and the Z-selection control
signal (CTb during the scanrning period T1l. Thus, a further
reductioninpower consumption canbe achieved. Moxreover, there

is & further reduction in the gate-bias stress that is appiied

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 reliability of the R-thin-film transistor, the

G-thin-film transistor, and the B-thin-film transistor.

[0103] <3. Thira Embodiment>
<3.1 Configuration cf the Selection Circuit>

FIG. 210 1is a circuit diagram describing the
cenfiguration of the selecticn circuit 400 in a third embodiment

of Lhe present invention and t correspondence between the

he
selection blocks £10(1) to 4310(k} and the sources lines SI; to
- Note that the present embodiment is the same as the first
erpodiment except for the corfiguration of the selecticn

circuit 400 and details of the operation of the iguid crystal

display device, and therefore any descriptions of their
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similarities will be omitted. In the present embodiment, color
imacge display based on the four primary colors R, G, B, and Y
is provided. Accordingly, the pixel forming vorticns are
divided into groups of four respectively correspondirg to R,

G, B, and Y. Each group forms one pixel. In the following,

the pixel forming portion that corresponds toYwill be referred
to z2s the "Y-pixel fcrming portion"”.
[CZ1C47 In the present empbodiment, as snown in FIG. 10, the

ate lines GLy to Gi, are divided intc groups GG; to GG; {1
g , [
1

m/ 2) of two gate lines. Here, the gate line group GG; consists

of two gate lines GLs;y and GLp; (i = 1 to I). For each gate

iine group, each pixel consisting of R, G, B, and Y elements
isrealizedbyR-andB-pixel formingportions, whichareprovided
50 as to correspond to the antecedent gate line in that group,
and Y- and G-pixel forming portions, which are provided so as
to correspond to the subsequent gate line.

[0105] In the present embodimeni, tne selection centrol
signal CT consists of tworhasesof seiectioncontrol signal CTry
and CThg. The selection control signal CTry corresponds to the
R- and Y-pixel forming portions, and the selection ccntrol
signal CThg correspcnds te the B- ana G-pixel forming pvortions.
In the following, the selection control signal CIry will be
referrcd to as the "RY-selection control signal”, and the
selection control signal CTkg will be referred to as the
"BG-selection control sigral”". Moreover, for sachk of the
RY-selection control signal CTry and the BG-seleciicn controli
signal CThg, & period after transition from low to high-level
potential until transiticn fromhigh to low-level potential will
be referred toas a "switching selection period” for convenience

sake. TheRY-selectioncontrol signal CTryandthe BG-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 pctential} for cne of the two switching selecticn
periods {except during the idle period TZ2). In the presen:z
embodiment, two switchirg selection veriods correspond o one
horizontal scanning period.

[G106] As shown in ¥IG. 10, the selecticn circult 400 in the
present embodiment consists of k selection blocks 410(1) to
410 (%), as in the first embodiment. The selectionblocks 410 (1)
to 410(k) are respectively connected {(correspond) to cutpu:
signal lires Ol: to OLy. Morecver, in the present empodiment,

Tne selection blecks 410(1) to 410(k) i3 connected to

[¢]
I~

cach
two different scurce lines. The selection bilcock 410(7) is
connected te source lines Shzj-1 and SLoy (j = 1 to k). Each

selection klock is provided with the RY-selection control

signel CTry and the BG-selecticn control sigral CThg.
[01C7: Furthermore, as shown in TIG. 10, the socurce lines SI;

to SL, are divided into groups SG; tc $G; of two source ipines.
Here, the source line group 5G; consists of two source lines SLgj-;
and  SLpj. The source line groups SG; to S$G; respectively

correspond to the selection blocks 410(1) to 410 (k).

[0108] In FIG. 10, for the source line group SG;, the source
_ine that corresponds to R and Y (referred to below as Lthe

"RY-source line") is denoted by the characters SLry;, and the
source line that corresponds to B and G {referred to below as
the "BG-source line") is denoted by the characters SLbg;.
Morecver, 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 1s denoted by the characters ri;, the

3-pixel forming portion that is provided so as to correspond
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to the intersecticn of the BG-source line Sibg; and the gate
lirne GLyiy is denoted by the characters b, the Y-pixzel forming
portion that is provided sc as Lo correspond to the intersection
of the RY-source line SLry; and the gate line GLy; is denoted
by the characters y;j, and the G-pixel forming portion that is
provided so as to correspond to the intersection of the BG-source
line Slbg;and thegate line GL;: is denoted by the characters g:s.
i0109] ZJach selection blcck consists of two thin-film
transistors, as shown in FIG. 10. In the following, the two

thin-film transistors in the selection block 410(7) wilil

-

o

e
respectively referred tc as the RY-thin~[ilmtransistor 40ry (F)
and the BG-thin-Iilm trarsistcr 40kg(7).

[011¢C] Tne RY-thin-film transisvor has a gate termina: Lo
wnich the RY-selection control signal Crry is provided, a source
terminal connected to an output signal line corresponding to
the selection bleck that includes the RY-thin-film trarsistor,
and a drain terminal conrected to an RY-source iine in the source

line grou

T

corresponaing to the selection block that includes
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 selecticn block that includes the
BG-thin-film transistor, and a drain terminal connected =0 a
BG-source lirne in the source line group corresponding to the
selection block that includes the BG-thin-film transistor.

[0211] he selection circult 40500 as above realizes <The

N

operation of applying the video signals SS (1]

o

o 55(%k) to thes

ot

securce iine SL: to SL, in sion manner.

0112} <3.2 Details of the Operaticn of the Liguid Crystal




€3]

10

15

20

(XS
o

'IG. l1isasignal waveformchart describingindetail

e

the operation of the SSD liguidcrystal display device according

to the present embodiment.

(0213] <3.2.1 Operatior during the Scanning Period>
The operaticn cf the liguid crystal disclay asvice

during the scanning period T1 will be described with referenc

toFIGS. 10andll. Asshownin¥IG. 11, inthescanningperiod TI1,
the video signals SS{1) to SS(k) are set at a potentizl that
cerresvends to the R-pixel forming perticn durirg the Zirst
switching selection period of the former of two consecutive
horizontal scanning periods, and they are set at a potential
that corresponds to the B-pixel formingportionduring the second
switching seiaction perizsd of the horizontal scanning period.
Moreover, the video signals SS({1) te SS({k) are set at a potential
that corresponds to the Y-pixel forming portion during the first
switching selection period of the latter of the two consecutive
horizontal scanning periods, and they are set at a potential
that corresponds to the G-pizel formingportionduring the second
switching selection period of the horizontal scanning pericd.
(0114] In the scanning period Ti, the RY-selection contrel

~

signal CTry 1s set at high-level potential during the first

chi selection period, and the BG-selection controcl
signal CTbg is set at high-level potential during the second
switching selection period. Specificall the cycle of each
of the RY-selection conirol signal CTry and the BG-selection

control signal CTbg is one horizontal scanning pericd (two
switching selection periods). As with the cycle of each of the
R-selection centrcl signal CTr, the G-selecticn coantrol
signal CTg, and the B-selecticn control signa: CTk during the

scanning period Tl in the first embodiment, the cycle of each
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of the RY-selection control signal CTry and the BG-selection
control signal CThg during the scanning period Tl in the present
embodiment will aisobe referredtc belowas the "scanning period
cycle tckl". Moreover, as with the frequency of each of thne
R-selection <ceontrol signal CTr, the G-selecticn <¢ontrol
signal CT7g, and the B-selection control signail CTb during the
scanning period Tl in the first embodiment, the frequency of
each of theRY¥~-selectioncontrol signal CTryandthe BG-seclection
control signal CTbg during the scanning pericd Ti in the present
embodiment will alsobe referred tobelow as the "scanning period
“requency fckl".

[0115] Initially, once the scarning signal GS(1} is set to

high-level potential, ega

il.l

e 1ine GL; isbrought intoaselected
state {the first selection period starts), so that the R-pixel
formingportionr;;andthe B-pixel formingportionb;;arebrought
into such & state that videc signals can be writiten.

[0116: inthiscase, inthe first switching selectior pariod,
the RY-selection control signal CTry i3 set to high-level
potential, so that the RY-thin-film transistor 40ry{j) shown
in ¥IG. 10 is brought intc ON state. As a result, the video
signal SS{j)} at the votentizl that corresponds to the R-pixel
forming portion ri; is provided to the RY—-scurce line SLry;. The
potential of the RY-source line SLry; (the video signal SS({j)
at the potential that corresponds to the R-pixel forming
oortion ri;) iswritten to the R-pixel forming portion ;. Note

that in ¢the first sel

0]

ction pericd, the peiarity o the cad-row
RY~-scurce line SLrys changes to positive, and the polarity of
the even-vow RY-source line SLry; changes Lo negative. During
the first switching selection period, the BG-source line 3Lbg;

maintains the same potential {Vcom pctential) as that during
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the preceding idle period T2.

101177 in the second switching selection pericd, the
BG-selectioncontrol signal CTeg is set to high-level potential,
so that the BG-thin-film fTransistor 40bg(j) shown in FIG. 10

is brought intc ON state. As a result, the video signal SS(7j)

at the potential that corresponds to the 3-pixel forming
oortion biy is provided tTo the BG-source line SLbg;. The
potential of the BG-source line SLbg; {(the video signal SS(7)

at the potential that corresponds tLo the 3-pixel Iforming

portion b;;) iswritten to the B-pixel formin Nota

”$

Q2
C
n]
+
F_J .
9]
]
o
o

that in the first selection pericd, the polarity of the odd~row
BG-source line SLbg: changes to negative, and the pclarity of
the even-row BG-scurce line 3Lbg: changes to pesitive. During
the secona switching selection period, the RG-source line Shry;
maintains the same potential as that during the first switching
selection period.

[0118] Next, once the scanning sizgnal £S{2} is set to
high-level potential, thegate line GL; is brought into a selected
state, so that the Y-pixel forming portion y:s and the G-pizel
forming portion g::; are brought intc such a state that viaeo
signals can be written. In the following, the periocd for which
the gate line GL; is in the selected state will be referred to
as the "second selection pericd”.

[01

3=
P

2] In this cese, as in the first switching selection
period of <he first selection period, the RY-thin-film
transistor 40ry(j) 1is brought into ON state, and the video
signal SS(j) at the potential that corresponds to t

forming portion vy is provided to the RY—-scurce line SLry;. The

ks
G

tential of the RY-source iine SLry; (the video signal SS(j}

at the potential that corresponds to the Y-pixel forming
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portion yi;) iswritten to the Y-pixe: forming portion y.;. MNote

that the RY-source line SLrys: has the sanme polarity as in the

=
=

r

0]
0

t selection pericd. In the first switching selection
period, the BG-source line SLbg; maintains the same potential
as that during the seccond switching selectionperiodof the first
selection period.

[0120] in the second switching selectionperiodof the second
selection period, as in the second switching selection period
of the first selection period, the BG-thin-film
transistor 40bg(j) is brought intce ON state, and the videco
signal SS(j) at the potential that corresponds to the G-pixel
ferming portion g:5 is provided to the BG-scurce line SLbg;. The
potential of the BG-scurce line SLbg, (the video signal 35S (]
at the potential that corresponds to the G-pizel forming
portion g;;) iswritten to the G-pixel forming portion g;;. Note
that the BG-source line SLbg; has the same polarity as in the
first selection veriod. During the second switching selection
period, the RY-source line SLr; maintains the same potential
as that during the first switching selectionperiodof the second
election period.

(01217 The operaticn during the scanning period T1 in the
present embodiment is realized by repeating the two horizontal
scanning periods (four switching selecticn periods) as above.
(0122 <3.2.2 Operaition during the Idle Period>

Next, the operazion of the liquid c¢rystal displiay

device during the idleperiodT2will be describedwith reference

te FIGS. 10 and 1. As shown in FIG. 11, in the idle period T2,

-
6]

the RY-selection control signal CTry is set at high~-level
potential during the first switching selection period, the

RG-selection control signal CTbg is set at high-level potential
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during the second switching selection pericd, and the cycle of
each signal is longer than the scanning period cycle tckl. As
with the cycle of each of the R-selection control signal CTr,
the G-selection control signal CTg, and the B-seleciion control
signal CTh during the idle period T2 in the firsi embpodiment,
the cycle of zach of the RY-selection control signail CTry and
the BG-selection contrel signal Clbg during the idle period T2
in the present embodiment will be referred tc below as the "idle
period cycle Tckz". Morecver, as with the freguency of each
of the R-selection control signal C?r, the G-selection control
signal CTg, and the B-selection control signal CTb during the
idle period T2 in the Tirst embodiment, the frequency of each
of the R¥=-se.ection control signal Ciry and the BG-selecticon
control signal CTbg curing the idle pericd TZ in the present
embodiment willbereferredtobelowasthe "idleperiod frequency
fck2".

[0223] Inthe present embodiment, as inthe first embodiment,
the idle period cycle tck2 is longer than the scanning period
cycle tckli. That is, the idle period freqguency fck2 is lower
than the scanning period Zfrequency £fckl. Note zhat the
relaticnship between the scanning period frequency fckl and the
idie period frequency fck? is the same as in the first embodiment,
and therefore any description thereof will be omitted.
[0124] As shown in FIG. 11, the videc signal SS(7) is at the
Vcom potential. Mcreover, the scanning signals GS{1) to GS{m)
are not set to high-level potential during the idle period T2,
sc that no video signal is written to the R-pixel forming
portion rij, the G-pixel forming portion g;;, the B-pixel forming
portion b;;, arnd the Y-pixel forming portion y;;.

[0125] In the first horizontal scanning period of the idle
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period T2, once the R¥-selection contrel signal CTry is set to
high-level potentizal in the first switching selection period,
the RY-thin-£film transistor 40ry (j) shown in FIG. 10 is brought
into ON state. 2As a result, the video signal SS5{j) at the Vcom
potential is provided to the RY-source line SLry;.
during the first switching selection period of the first
norizontal scanning period, the BG-scurce line 8Sibg; maintains

the same potential as that during the preceding scanning

(0126] In the second switching selection vericd, the
BG-selectioncontrol signal CThg is set Lo high-level potential,
sc that the BG-thin-film transistor 40bg(j) shown in FIG. 10
is brought into ON state. As a resuil, the video signal SS{j)
at the Vcom potential is provided to the BG-scurce iine SLbgs.
Note that the RY-source line SLry; maintains the Vcom potential
during the second switching selecticn period.
(0127] The operation during the idlie period T2 is realized
by repeating the foregoing every idle period cycle tck2. By
the operation during the idle period T2, the Vcom potertial is
orovided to the source lines every idle period cycle tck2.
[0128] <3.3 Effect>

The present embodiment aliows asimilar effect to that
achievedinthe firstembodiment tobesachievedinaliquidcrystal
display device in which each pixel consisting of R, G, B, and

Y elements is formed across two gate lines.

()

[0129] <4 . Fourth Zmbodiment>
<4.1 Configuration of the Selection Circuit>
FIG. 12 is a circuit diagram describing the

configuraticnof the selectioncircuit 4080 ina fifth embodiment

of the present invention. Note that the present embcdiment is
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the same as the first embodiment except fcr the configuraticn
of the selection circuit 400, and therefore any descripticns
of their similarities will be cmitted. As shown in FIG. 12,
the selecticn circuit 400 in the present embodiment consisis

2~

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 600,
and the opposite side te the top side will be referred to as
the "bottom sice"™ with rospect to the display porticn ¢30. The
upper part of the selection circuit £00 above the dispiay
pertion 600 (referredtobelowasthe”first seiectioncircuit™)
cerresponds to a first selection circuit, arnd the lower part
pelow 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 selectior circuit share selecticn blocks. More

specifically, the selection blocks in the selecticn circuit £00

are sevarately arranged on the Top ana the poitom side of the
b Y

[0130] 0dd selection biocks counted from the side where the
gate driver 500 is disposed consist of R~ and B-thin-film
transistors disposedon the top side and G-thin-filmtransistors
disposedon the bottomside. Even selecticnblocks counted from
the side where the gete driver 500 is disvossed consgist of
G~thin-film transistors disposed on the top side and R- and
B-tnin~filmtransistors disposed cn the bottom side. Note that
video signais are providen Lo the source Terminals cf the R-,
G-, and B-thin~film transistors disposed on the bottom side,

via lines extending from the top to the bottom of the display
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portion 600. The connections of the thin-film transistors and
the signals that are provided te the thin-film transistors are
the same as in the first emboediment, and therefore any
descriptions thereof will be omitted.

(01317 <4.2 Bifect>

Iy

(wa

In the present embodiment, the number of thin-film
transistors in the selecltioncircuit 400 that are required above
the display vortion 600 and the number of those required below
the display porticn €00 are each about half of the number of
thin-film transistors in the selection circuit 400 of the first
embodiment (the size of each of the first and second selection
circuits is about half the size of the selection circuilt). As

a result, the layout pitch in the directicn in which the gat

D

line extends is doubled. Thus, it is possible to support, for

|t

example, higher-definiticn liquid crystal display panels.
r0132] <%. Other>

In the third embcoiment, color image displiay is
provided or the basis of a combination 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 on another combination of four primary
colors, e.g., R, G, B, and W.

[0133] In the fourth embodiment, each source line group may

onsist of, for exampie, 9, 12, or 15 source lines or more. 1In

0
)]

such a case, each selection block consists of as many thin-£filnm

transistors as the number of source lines that constitute the

source line group.

[C134] Eachn of the embodiments has been described on the
oremise that all of thethin-filmtransistcrs are of an n-channel

o

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] Dacn of the embodiments has been described taking the
liguid 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 Lumirescence) disp_ay dovices. Merecver, varlious
other modifications can be made to the embocdiments without
departing from the scope cf the present invention.

[0i36] Thus, it is possible to provide an 8SD display device
with reduced power consumption and a method for controlling

selection circuits in the display device.

INDUSTRZAL APPLICABILITY

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

I

DESCRIPTION CF THE REFERENCE CHARACTERS
0138 {x =r, g, b, ry or bg)

81 40x (7) thin-fiim transistor

40x1(7j), 40x2(7j) thin-film transistor {x = r, g or

200 display control circuit
300 source driver (video signal linedriver circulit)
400 selection circuit

410 (F) selection block (selection block)

500 gatedriver (scanningsignal linedrivercircuit)

600 display portion

Iliguia crystal display pa

-
i

O
Iy

<o

e
)

CTx selection control signal (x=1x, g, b, ry or bg)

CTx-, CTxp, selectiocon control signal (x = r, g or D)




[
o

ry or bg)

potent

[N

48

SLx; source line (video signal line) (x = r, g, b,

SLxy -, SLx;: source line {video signal line) (x =
3Gs source line group (video signal line group)
x:3 pixel forming portion {(x = v, g, b or vy}
Xii 1, ¥i;» pizel forming portion {(x = r, g or b)
Tl scanning period

T2 idie period

tckl scanning period cycle

tcr2 idle pericd cycle

fckl scanning period freguency

fck?2 idie pericd frequency

Vckl scanning period amplitude

Vck2 idle period amplitude

Vgs low-level direct-current power source potential

vdd high-level direct-current power source
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CLAIMS
1. A display device ccmprising:
a display portion that includes a plurality of video
signal lines and a pluraliity of scanning signal lines crossing
the video signal lines;

a scanninag signal 1

per) ]

ine driver clrcuit thaz drives the
scanning signal lines such that & scanning pericd in which the
scanning signal lines are sequentially zelected and an idle

beriod in which ncne of the scanning signal lines is selected

s

alternatingly occur in cycles of a frame period consisting of

the scanning period and the idle pericd;

a selection circult that is integrally formad with
thedispiayportionandincludesapiuralityof selectionblocks;

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

a display centrol circult thet vrovides the video
signal line driver circuit with image data corresponding to the
video signals and provides the selection blocks with a plurality
of selection control signals cyclically repeating cn—state and
cff-state levels, wherein,

each selection Dbiock 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 Lhe selection cornirol signals, the video

ng of as many videc signal lines as

[N
5}

signal line grcup consist
the number of selection control signals, and

the dispilay centrol 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




50

Jnerein

evice according to ciaim 1,
ion control
ler

in a smal

d
generates the selec
canning

2. The display
the display control circuit
signals so as tco keep the selection control signals

g during the

idle period than

during the

amplitude
yccording ©o ¢laim X, wher

periods.
3. The dispvlay cevice acc
10 the idle period is longer than the scanning period
display device according to claim 1, wherein
rcuit sets the video signals at

The

4,
Zine driver ci

he video signal

a constant potential during the idle period

5. The display device accoxding to claim 1, wherein,

=:ction pleck has a plurality cof switching
ective first conductive termin

the video signal line

in

15

elements with
he videc signal line
to that selection block
election block i

connected
received by each
switchingelements

20 group that corresponds
a video signal
orovidedtosecondconductiveterminalscof the
in that selection kiock, and
the display control circuit provides the selecticn
25 control signals totheswitchingelements intheselectionbloc
device cording to ciaim 5, wherain,
image baszed on a

Tre aisplay
displiay portion displays an

and
each video signal line group

of

the video s

primary colors,
signal lines in

plarality
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respectively correspond Lo the primary colors.

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

the number of the primary colors is three,

eacn video signel line group censists of three video
signal lines,

each selecticon block has three switching elements,

and
the three video signal lines in cach video signal line
group resvectively correspond to the three primary cclors.

8. The display device according to claim 3, whereir,

the display portion displays an image kased on a
plurality oi 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 iine group, and also

respectively correspond to the same number of other primary

colors from among the predetermined number of primary colcrs.

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

the number of the primary colors is four,

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

each selecticn block has two switching elements, and

the two video signal lines in each video signal line
greoup respectively correspend to two of Lhe four primary colors

and also respe

’U
n
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ively correspcnd to the other Two of the four

primary colcrs.
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10. The display device according to claim %, whersin,
the display portion displays an image based on &
plurality of primary colors, and
each video signal line group consists cf video signal

ines whose number is an integral multiple of the number of the

1—

primary colors.

11. Thedisplaydevice azcordingtociaimll, whaerein,
the number c¢f the primary colors is three,

each video signal line group consists of six video

-t

D
al
O
n
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lecticn blcek has six switching elements, and

three of the video signal iines in each video signal
line group respectively correspond to the three primary colors
and the other three video signal iines in the video signal line

grcup respectively correspond to the three vrimary colers.

17. The display device according to claim 1, wherein,
the selection circuit consists of:
a first selection circuit positioned to one side
cf the display portion; and
asecondselectioncircuit positionedtctheother

the display porticn.
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13. Thedisplaydevice according toanyoneof ciaims 1
through 12, wherein the selection circuit is implemented with
thin-film transistors having semiconductor layers made of an

oxide semiconductor.
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. The displaydevice according to anyoneof claims 1
through 12, wherein the selection circuit is implemenrted with
thin-filmr transistors having semiconductor layers made of

amorphous silicon.

15. A drive method for a display device provided with

ines

o

adisplayportion that includes apluralityof videosignal
andapluralityof scanningsignal linescrossingcthevideosignal

i

vy
(]

Y
o

s, a scanning signal l:ine driver circuit that drives the
scanning signal lines, a selection circuit that is irftegrally
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
signalis, and a display contrel circuit that provices the video
signal line driver circuit with image data corresponding to the
videc signals and prevides the selectionblocks with aplurality
of selection contrel signals cyclically repeating on-state and
off-state levels, the method comprising the steps of:
driving the scanning signal lines such that a scanning
pericd in which the scanning signal lines are sequentially

selected and an idle period in which none of the scanning signal

tines is selectedalzerrnatingly occur incycles of a2 frame period

6]

censisting of the scanning period and the idle period;

providing the video signal received by the selection
block teo viaeo signal lines that are aajacent Lo each other in
avideo signal iine group ina time-divisionmanner in accecrdance
with the selecticn contrel signals, the video signal line group
consistingoefasmanyvideosignal linesas thenumbercfselection
control signals; and

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

l¢. The drive method according to claim 13, wherein

the selection control signals are kept in ¢ smaller amplitude

laim 15, wherein

during the idle periocd than during the scanning periods.

. The drive method according to ¢

17
—he idle pericd is longer than the scanning period.

18. The drive method according to claim 15, wherein
constant potential during the

(=1

the video signals are selb at

idle periaod.




