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DESCRIPTION 

DISPLAY DEVICE AND METHOD FOR POWERING SAME 

5 TECHNICAL FIELD 

[0001] The present invention relates to display devices and 

drive methods therefor, and the invention particularly relates 

to a display device and a method for powering same in which groups 

of video signal lines are provided with a video signal that is 

10 common among the groups, such that the signal is applied to the 

lines in each group in a time-division manner. 

BACKGROUND ART 

[0002] One of the conventionally known methods for driving 

15 display devices, such as liquid crystal display devices, is a 

method called SSD {source-shared driving; referred to below as 

an "SSD method") . In a liquid crystal display device employing 

the SSDmethod, a plurality of output terminals of a source driver 

(video signal line driver circuit) for driving a plurality of 

20 source lines (video signal lines) on a liquid crystal panel are 

connected to a selection circuit consisting of a plurality of 

switching elements such as thin-film transistors. Each output 

terminal of the source driver is connected to a predetermined 

number of the thin-film transistors. The thin-film transistors 

25 in the selection circuit are connected to a plurality of source 

lines. Specifically, in this liquid crystal display device, 

groups of the predetermined number of source lines are connected 

to the output terminals of their common source driver via the 

predetermined number of thin-film transistors. Moreover, a 

30 video signal that is common among the groups is provided to the 
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source driver, and the selection circuit applies the video signal 

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. 

5 [0003] Patent Document 1 discloses a liquid crystal display 

device employing the SSDmethod and having the selection circuit 

integrally formed with a liquid crystal panel. In the following, 

such a liquid crystal display device with the selection circuit 

integrally formed with a liquid crystal panel {display portion) 

10 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 

15 semiconductor layers (referred to below as "a-Si TFTs") 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 

20 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, clock signals, etc., are not provided to a gate driver 

(scanning signal line driver circuit), so that image rewriting 

25 is not performed. Accordingly, even in the case where the gate 

lines are scanned at 60 Hz during the scanning period Tl, when 

the idle period T2, which has, for example, the same length as 

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

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

30 power consumption can be achieved. 
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SUMMARY OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0006] Conventionally/ there is demand for electronic 

equipment such as display devices to consume lower power. 

[0007] Therefore, an objective 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 PROBLEMS 

[0008] A first aspect of the present invention is directed 

20 to a display device comprising: 

a display portion 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 

25 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 lines is selected 

alternatingly occur in cycles of a frame period consisting of 

the scanning period and the idle period; 

30 a selection circuit that is integrally formed with 
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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 

5 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 on-state and 

off-state levels, wherein, 

each selection block provides the video signal 

10 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 

15 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. 

[0009] In a second aspect of the present invention, based 

20 on the 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 amplitude during the idle 

period than during the scanning periods. 

[0010] In a third aspect of the present invention, based on 

25 the first aspect of the invention, the idle period is longer 

than the scanning period. 

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

on the first aspect of the invention, the video signal line driver 

circuit sets the video signals at a constant potential during 

30 the idle period. 
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[0012] In a fifth aspect of the present invention, based on 

the first aspect of the invention, each selection block has a 

plurality of switching elements with their respective first 

conductive terminals connected to the video signal lines in the 

5 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 

10 selection block. 

[0013] In a sixth aspect of the present invention, based on 

the fifth aspect of the invention, 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 

15 correspond to the primary colors. 

[0014] In a seventh aspect of the present invention, based 

on the sixth aspect of the invention, 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 

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

line group respectively correspond to the three primary colors. 

[0015] In an eighth aspect of the present invention, based 

on the fifth aspect of the invention, the display portion displays 

an image based on a plurality of primary colors, and the video 

25 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 

30 the predetermined number of primary colors. 
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[0016] 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 

5 elements, and the two video signal lines in each video signal 

line group respectively correspond to two of the four primary 

colors and also respectively correspond to the other two of the 

four primary colors. 

[0017] In a tenth aspect of the present invention, based on 

10 the fifth aspect of the invention, the display portion displays 

an image based on a plurality of primary colors, and each video 

signal line group consists of video signal lines whose number 

is an integral multiple of the number of the primary colors. 

[0018] In an eleventh aspect of the present invention, based 

15 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 block has six switching 

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

line group respectively correspond to the three primary colors 

20 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 

on the first aspect of the invention, the selection circuit 

consists of: 

25 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. 

[0020] In a thirteenth aspect of the present invention, based 

30 on any of the first through twelfth aspects of the invention, 
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the selection circuit is implemented with thin-film transistors 

having semiconductor layers made of an oxide semiconductor. 

[0021] In a fourteenth aspect of the present invention, based 

on any of the first through twelfth aspects of the invention, 

5 the selection circuit is implemented with thin-film transistors 

having semiconductor layers made of amorphous silicon. 

[0022] A fifteenth aspect of thepresent invention is directed 

to a drive method for a display device provided with a display 

portion that includes a plurality of video signal lines and a 

10 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 

15 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 blocks with a plurality 

of selection control signals cyclically repeating on-state and 

20 off-state levels, the method comprising the steps of: 

driving 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 

lines is selected alternatingly occur in cycles of a frame period 

25 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 line group 

30 consistingof asmany video signal lines as the number of selection 
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control signals; and 

keeping the selection control signals at a lower 

frequency during the idle period than during the scanning period. 

[0023] In a sixteenth aspect of the present invention, based 

5 on the fifteenth aspect of the invention, the selection control 

signals are kept in a smaller amplitude during the idle period 

than during the scanning periods. 

[0024] In a seventeenth aspect of the present invention, based 

on the fifteenth aspect of the invention, the idle period is 

10 longer than the scanning period. 

[0025] In an eighteenth aspect of the present invention, based 

on the fifteenth aspect of the invention, the video signals are 

set at a constant potential during the idle period. 

15 EFFECT OF THE INVENTION 

[0026] In the display device according to the first aspect 

of the present invention, the display portion is integrally 

formed with the selection circuit, each selection block in the 

selection circuit provides video signals to a plurality of video 

20 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 period than during the 

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

25 the selection circuit is reduced over the entire frame period. 

Thus, power consumption is reduced. Moreover, the display 

portion is monolithically formed with the selection circuit, 

resulting in a reduced frame area and reduced cost of the selection 

circuit. 

30 [0027] According to the second 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, a further reduction in power consumption can 

be achieved. 

5 [0028] According to the thirdaspect of the present invention, 

the idle period is longer than the scanning period. Thus, a 

further reduction in power consumption can be achieved. 

[002 9] According to the fourth aspect of the present 

invention, the video signals are set at a constant potential 

10 during the idle period, so that a similar effect to that achieved 

by the first aspect of the present invention can be achieved. 

[0030] According to the fifthaspect of the present invention, 

the selection block can be realized by a plurality of switching 

elements. Here, video signals are provided to a video signal 

15 line group (a plurality of video signal lines) during the idle 

period in accordance with a plurality of control signals. 

Accordingly, the effect of noise or suchlike on the video signal 

lines is reduced during the idle period. Thus, it is possible 

to inhibit a reduction in display quality. Moreover, the 

20 selection control signals are kept at a lower frequency during 

the idle period than during the scanning period, resulting in 

a 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 

25 inhibited. 

[0031] The sixth aspect of the present invention allows a 

similar effect to that achieved by the fifth aspect of the 

invention to be achieved in a display device which provides image 

display based on a plurality of primary colors. 

30 [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 

similar effect to that achieved by the fifth aspect of the 

invention to be achieved in a display device which provides image 

5 display based on a plurality of primary colors with each video 

signal line corresponding to more than one primary color. 

[0034 ] According to the ninth aspect of the present invention, 

each video signal line corresponds to two primary colors, so 

that image display based on four primary colors can be provided. 

10 [0035] According to the tenth aspect of the present invention, 

the number of outputs of the video signal line driver circuit 

is reduced, resulting in a further cost reduction. 

[0036] According to the eleventh aspect of the present 

invention, image display based on three primary colors can be 

15 provided. 

[0037] According to the twelfth aspect of the present 

invention, the size of the selection circuit can be approximately 

halved in the direction in which the scanning signal line extends. 

As a result, the layout pitch in the direction in which the scanning 

20 signal line extends is doubled. Thus, it is possible to achieve, 

for example, a higher-definition display portion. 

[0038] According to the thirteenth aspect of the present 

invention, the selection circuit is implemented with thin-film 

transistors having semiconductor layers made of an oxide 

25 semiconductor. The control signals can be set at a further lower 

frequency during the idle period because the leakage current 

of the thin-film transistors is significantly low. As a result, 

a further reduction in power consumption can be achieved. 

Moreover, the on-state current of the thin-film transistors 

30 having semiconductor 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 

5 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 

10 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 

15 configuration of a liquid crystal display device according to 

a first embodiment of the present invention. 

FIG. 2 is a block diagram illustrating the 

configuration of a source driver in the first embodiment. 

FIG. 3 is a block diagram describing the configuration 

20 of a selection circuit in the first embodiment. 

FIG. 4 is 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 

25 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 IGZO TFT. 

FIG. 7 is a circuit diagram describing the 

30 configuration of a selection circuit and the correspondence 
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between selection blocks and source lines in a variant of the 

first embodiment. 

FIG. 8 is a signal waveform chart describing in detail 

the operation of a liquid crystal display device according to 

5 the variant of the first embodiment. 

FIG. 9 is a signal waveform chart describing in detail 

the operation of a liquid crystal display device in a second 

embodiment of the present invention. 

FIG. 10 is a circuit diagram describing the 

10 configuration of a selection circuit and the correspondence 

between selection blocks and source lines in a third embodiment 

of the present invention. 

FIG. 11 is a signal waveform chart describing in detail 

the operation of a liquid crystal display device according to 

15 the third embodiment. 

FIG. 12 is a circuit diagram describing the 

configuration of a selection circuit and the correspondence 

between selection blocks and source lines in a fourth embodiment 

of the present invention. 

MODES FOR CARRYING OUT THE INVENTION 

[0042] Hereinafter, embodiments of the present invention 

will be described with reference to the accompanying drawings. 

Note that in the following descriptions, a gate terminal, a drain 

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

correspond to a control terminal, a first conductive terminal, 

and a second conductive terminal. Moreover, the descriptions 

will be given on the premise that all thin-film transistors are 

of an n-channel type. 

30 [0043] <1. First Embodiment> 
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<1.1 Overall Configuration and Operation> 

FIG. 1 is a block diagram illustrating the overall 

configuration of an active-matrix liquid crystal display device 

according to a first embodiment of the present invention. This 

5 liquid 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 (selection circuit) 400, a gate driver (scanning signal 

line driver circuit) 500, a display portion 600, and a common 

10 electrode driver circuit 900 . The liquid crystal display device 

according to the present embodiment is a liquid crystal display 

device employing a so-called SSD (source-shared driving) method 

in which source lines (video signal lines) are divided into groups 

of a predetermined number, and each group is connected to the 

15 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., IGZO) on a liquid crystal 

display panel 700, which includes the display portion 600. 

20 Specifically, the liquid crystal display device according to 

the present embodiment is a liquid crystal display device with 

a monolithic selection circuit in which the selection circuit 4 00 

and the display portion 600 are formed on the same board (an 

array board, which is one of two boards included in the liquid 

25 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 

30 crystal display panel 700. Specific implementation examples 
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using amorphous silicon and IGZO will be described later. 

[004 5] The display portion 600 has formed thereon n source 

lines (video signal lines) SLi to SLn, m gate lines (scanning 

signal lines) GLi to GLm, and m x n pixel forming portions 
5 corresponding to intersections of the source lines SLi to SLn 

and the gate lines GLi to GLm. The m x n pixel forming portions 
are arranged in a matrix so as to form pixel arrays. Each pixel 

forming portion includes a pixel thin-film transistor 80, which 

is a switching element with a gate terminal connected to the 

10 gate line that passes through its corresponding intersection 

and a source terminal connected to the source line that passes 

through the intersection, a pixel electrode connected to a drain 

terminal of the pixel thin-film transistor 80, a common 

electrode Ec, which is an opposing electrode commonly provided 

15 for the pixel forming portions, and a liquid crystal layer 

commonly provided for the pixel forming portions between the 

pixel electrode and the common electrode Ec. Moreover, liquid 

crystal capacitance is created by the pixel electrode and the 

common electrode Ec as pixel capacitance Cp. Note that to 

20 reliably hold a voltage in the pixel capacitance Cp, auxiliary 

capacitance is normally provided in parallel with the liquid 

crystal capacitance, but the auxiliary capacitance is not 

directly relevant to the present invention, and therefore, any 

description and illustration thereof will be omitted. 

25 [004 6] 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 pixel forming 

portions are divided into groups of three respectively 

corresponding to R, G, and B. Each of the groups forms one pixel. 

30 In the following, the pixel forming portions corresponding to 
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R, G, and B will be referred to as the "R-pixel forming portion", 

the "G-pixel formingportion", and the "B-pixel forming portion", 

respectively. 

[0047] The power source 100 supplies a predetermined source 

5 voltage to the DC/DC converter 110, the display control 

circuit 200, and the common electrode driver circuit 900. On 

the basis of the source voltage, the DC/DC converter 110 generates 

a predetermined direct-current voltage for operating the source 

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

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

electrode driver circuit 900 provides a predetermined 

potential Vcom to the common electrode Ec. 

[0048] The display control circuit 200 receives externally 

transmitted signals, including an image signal DAT and a timing 

15 signal group TG such as horizontal and vertical synchronization 

signals, and outputs digital video signals DV (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, a selection 

20 control signal CT, a gate start pulse signal GSP, and a gate 

clock signal GCK. The high- and low-level potentials of the 

selection control signal CT are Vdd and Vss potentials, 

respectively. 

[004 9] In the present embodiment, the selection control 

25 signal CT consists of three phases of selection control 

signal CTr, CTg, and CTb. The selection control signals CTr, 

CTg, and CTb respectively correspond to the R-, G-, and B-pixel 

forming portions. In the following, the selection control 

signal CTr will be referred to as the "R-selection control 

30 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 CTb will be referred to as the "B-selection control 

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

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

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

potential until transition from high to low-level potential will 

be referred to as a "switching selection period" for convenience 

sake. The R-selection control signal CTr, the G-selection 

control signal CTg, and the B-selection control signal CTb are 

10 out of phase by one switching selection period from one another, 

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

for one of the three switching selection periods (except for 

during the idle period T2 to be described later) . In the present 

embodiment, three switching selection periods correspond to one 

15 horizontal scanning period. 

[0050] The source driver 300 receives the digital video 

signals DV, the source start pulse signal SSP, the source clock 

signal SCK, and the latch strobe signal LS outputted by the display 

control circuit 200, and provides video signals SS(1) to SS{k) 

20 to k output signal lines OLi to OL*-, respectively. Here, in the 

present embodiment, k= n / 3. Note that the source driver will 

be described in detail later. 

[0051] The selection circuit 400 receives the R-selection 

control signal CTr, the G-selection control signal CTg, and the 

25 B-selection control signal CTb outputted by the display control 

circuit 200, in addition to the video signals SS(1) to SS{k) 

outputted by the source driver 300, and applies the video 

signals SS(1) to SS{k) to the source lines SLi to SLn in a 

time-division manner. Note that the selection circuit 400 will 

30 be described in detail below. 
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[0052] 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 scanning 

signals GS(1) to GS(m) at high-level potential to the gate 

5 lines GLi to GLm, respectively, in cycles of one frame period. 

[0053] In this manner, the video signals SS(1) to SS(k) are 

applied to the source lines SLi to SLn in a time-division manner, 

and the scanning signals GS(1) to GS {m) are applied to the gate 

lines GLi to GLra, respectively, so that the display portion 600 

10 displays an image based on the externally transmitted image 

signal DAT. 

[ 0054 ] <1.2 Configuration and Operation of the Source Driver> 

FIG. 2 is a block diagram illustrating the 

configuration of the source driver 300 in the present embodiment. 

15 As shown in FIG. 2, the source driver 300 consists of a shift 

register 310, whose stages are equal in number to output signal 

lines OLi to OL*, a sampling latch circuit 320 connected to the 

shift register 310, and an output circuit 330 connected to the 

sampling latch circuit 320 and the output signal lines OLi to 

2 0 OL*. 

[0055] The shift register 310 receives a source start pulse 

signal SSP and a source clock signal SCK outputted by the display 

control circuit 200. In accordance with the source start pulse 

signal SSP and the source clock signal SCK, the shift register 310 

25 sequentially transfers pulses included in the source start pulse 

signal SSP from its input to output terminal during each of three 

switching selection periods within each horizontal scanning 

period. In response to the transfer, sampling pulses are 

sequentially provided to the sampling latch circuit 320. 

30 [0056] The sampling latch circuit 320 receives digital video 
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signals DV and a latch strobe signal LS outputted by the display 

control circuit 200, in addition to the sampling pulses outputted 

by the shift register 310. The sampling latch circuit 320 holds 

the digital video signals DV in timing with the sampling pulses, 

5 and then latches the signals in accordance with the latch strobe 

signal LS so as to hold each of the signals for one switching 

selection period (1/3 of a horizontal scanning period) . Here, 

the digital video signals DV that are to be held are, for example, 

8-bit data for their corresponding colors. The digital video 

10 signals DV that have been held are provided to the output 

circuit 330. 

[0057] 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 

15 outputted to the output signal lines OLi to OLk, respectively 

as video signals SS(1) to SS(ic). Note that in the present 

embodiment, the video signals SS (1) toSS (k) are set at a potential 

corresponding to the R-pixel forming portion during the first 

of the switching selection periods within each horizontal 

20 scanning period (referred to below as the "first switching 

selection period") , at a potential corresponding to the G-pixel 

forming portion during the second of the switching selection 

periods within each horizontal scanning period (referred to below 

as the "second switching selection period") , and at a potential 

25 corresponding to the B-pixel forming portion during the third 

of the switching selection periods 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 suchlike to shift the 

30 potential of the video signals. 



19 

[0058] <1.3 Configuration of the Selection Circuit> 

FIG. 3 is a block diagram describing the configuration 

of the selection circuit 400 in the present embodiment. As shown 

in FIG. 3, the selection circuit 400 consists of k selection 

5 blocks 410(1) to 410 (k) . The display portion 600 has a pixel 

matrix of m rows and n columns formed as described above, and 

the selectionblocks are provided in three-to-one correspondence 

with the columns of the pixel matrix. 

[0059] The selection blocks 410 (1) to410(.fc) are respectively 

10 connected (correspond) to the output signal lines OLi to OL*. 

Moreover, each of the selection blocks 410(1) to 410[k) is 

connected to three different source lines. The selection 

block 410 (j) is connected to source lines SL3J-2 to SL3j (j = 1 

to k) . Each selection block is provided with the R-selection 

15 control signal CTr, the G-selection control signal CTg, and the 

B-selection control signal CTb. 

[0060] FIG. 4 is a circuit diagram describing the 

correspondence between the selection blocks 410(1) to 410{k) 

and the source lines SLi to SLn in the present embodiment. As 

20 shown in FIG. 4, the source lines SLi to SLn are divided into 

groups SGi to SG* of three source lines. Here, the source line 

group SGj consists of three source lines SL3-j-2 to SL3J. The source 

line groups SGi to SG^ respectively correspond to the selection 

blocks 410 (1) to 410{k). 

25 [0061] In FIG. 4, among the source line group SGj, the source 

line that corresponds to R (referred to below as the "R-source 

line") is denoted by the characters SLr-,-, the source line that 

corresponds to G (referred to below as the "G-source line") is 

denoted by the characters SLgj, and the source line that 

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

portion that is provided so as to correspond to the intersection 

of the R-source line SLrj and the gate line GLi is denoted by 

the characters r±j (i = 1 to jn) , the G-pixel forming portion 

5 that is provided so as to correspond to the intersection of the 

G-source line SLg^ and the gate line GLi is denoted by the 

characters q±j, and the B-pixel forming portion that is provided 

so as to correspond to the intersection of the B-source line SLbj 

and the gate line GLi is denoted by the characters bij. 

10 [0062] Each selection block consists of three thin-film 

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

thin-film transistors in the selection block 410 (j) will be 

referred to respectively as the R-thin-film transistor 40r(j) , 

the G-thin-film transistor 40g(j), and the B-thin-film 

15 transistor 40b(j). 

[0063] Each R-thin-film transistor is provided with the 

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

connected at a source terminal to an output signal line 

corresponding to the selection block that includes the 

20 R-thin-film transistor and at a drain terminal to an R-source 

line in a source line group corresponding to the selection block 

that includes the R-thin-film transistor. Each G-thin-film 

transistor is provided with the G-selection control signal CTg 

at a gate terminal, and is connected at a source terminal to 

25 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 

selection block that includes the G-thin-film transistor. Each 

B-thin-film transistor is provided with the B-selection control 

30 signal CTb at a gate terminal, and is connected at a source terminal 
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to an output signal line corresponding to the selection block 

that includes the B-thin-film transistor and at a drain terminal 

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

selection block that includes the B-thin-film transistor. 

5 [0064] Note that depending on the polarity of a video signal 

provided to the source terminal of the thin-film transistor in 

the selection block, the source terminal and the drain terminal 

of the thin-film transistor are switched with each other. 

However, descriptions herein will be given on the premise that, 

10 regardless of the polarity, in each thin-film transistor in the 

selection block, the terminal that is connected to the output 

signal line that corresponds to the selection block is the source 

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

line that corresponds to the selection block is the drain 

15 terminal. 

[0065] The selection circuit 400 as above realizes the 

aforementioned operation of applying the video signals SS(1) 

to SS (k) to the source lines SLi to SLn in a time-division manner. 

Note that this operation will be described in detail later. 

20 [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 liquid crystal display device according 

to the present embodiment. In the present embodiment, as shown 

25 in FIG. 5, one frame period consists of a scanning period Tl 

and an idle period T2 following the scanning period Tl. In the 

scanning period Tl, scanning signals GS(1) to GS (fli) are 

sequentially set to high-level potential in accordance with a 

gate clock signal GCK. On the other hand, during the idle 

30 period T2, m gate lines GLi to GLm (scanning signals GS(1) to 
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GS(m)) are all set at low-level potential. 

[0067] <1.4.1 Operation during the Scanning Period> 

The operation of the liquid crystal display device 

during the scanning period Tl will be described with reference 

5 to FIGS. 4 and 5. In the scanning period Tl, the R-selection 

control signal CTr is set at 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 period, and the B-selection control 

10 signal CTb is set at high-level potential during the third 

switching selection period, as shown in FIG. 5. Specifically, 

the cycle of each of the R-selection control signal CTr, the 

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

signal CTb during the scanning period Tl (referred to below as 

15 the "scanning period cycle") is one horizontal scanning period 

(three switching selection periods). Note that the scanning 

period cycle is denoted by the characters tckl. Moreover, the 

frequency of each of the R-selection control signal CTr, the 

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

20 signal CTb during the scanning period Tl (referred to below as 

the "scanning period frequency") is denoted by the 

characters fckl. Furthermore, the amplitude of each of the 

R-selection control signal CTr, the G-selection control 

signal CTg, and the B-selection control signal CTb during the 

25 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 horizontal scanning 

period of the scanning period Tl, the video signal SS(j) is set 

at a potential that corresponds to the R-pixel forming portion r±j 

30 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 period, and it is set at 

a potential that corresponds to the B-pixel forming portion bij 

during the third switching selection period. Note that in the 

5 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 

10 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, the gate line GLi is brought into a selected 

state, so that the R-pixel forming portion rx-j, the G-subpixel 

15 forming portion g^, and the B-pixel forming portion bij are 

brought into such a state that video signals can be written. 

In the following, the period for which the gate line GLX is in 

the selected state will be referred to as the "first selection 

period". 

20 [0070] In this case, in the first switching selection period, 

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 

25 forming portion rij is provided to the R-source line SLrj. The 

potential of the R-source line SLr^ (the video signal SS(j) at 

the potential that corresponds to the R-pixel forming 

portion rXj) is written to the R-pixel forming portion rXj. Note 

that in the first selection period, the polarity of the odd-row 

30 R-source line SLrj changes to positive, and the polarity of the 
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even-row R-source line SLrj changes to negative. During the 

first switching selection period, the G-source line SLg-,- and 

the B-source line SLbj maintain the same potential (Vcom 

potential) as that during the preceding idle period T2. 

5 [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 forming portion gij 

10 is provided to the G-source line SLg-j. The potential of the 

G-source line SLgj (the video signal SS(j) at the potential that 

corresponds to the G-pixel forming portion gij) is written to 

the G-pixel forming portion g^-. Note that in the first selection 

period, the polarity of the odd-row G-source line GLg^ changes 

15 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 SLrj and the B-source line SLb-? maintain 

the same potential as that during the first switching selection 

period. 

20 [0072] In the third switching selection period, the 

B-selection control signal SPCkb 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 

25 bij is provided to the B-source line SLbj. The potential of the 

B-source line SLbj (the video signal SS(j) at the potential that 

corresponds to the B-pixel forming portion bij) is written to 

the B-pixel forming portion bi-j. Note that in the first selection 

period, the polarity of the odd-row B-source line GLbj changes 

30 to positive, and the polarity of the even-row B-source line SLbj 
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changes to negative. During the third switching selection 

period, the R-source line SLrj and the G-source line SLgj maintain 

the same potential as that during the second switching selection 

period. 

5 [0073] The operation during the scanning period Tl is realized 

by repeating such a horizontal scanning period (three switching 

selection periods) as above. 

[007 4] <1.4.2 Operation during the Idle Period> 

Next, the operation of the liquid crystal display 

10 device during the idle period T2 will be described with reference 

to FIGS. 4 and 5. In the present embodiment and other embodiments 

to be described later, the idle period T2 is set longer than 

the scanning period Tl. However, the present invention is not 

limited to this, and the idle period T2 may be shorter than the 

15 scanning period Tl. 

[0075] As shown in FIG. 5, in the idle period T2, the 

R-selection control signal CTr is set at high-level potential 

during the first switching selection period, the G-selection 

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

20 second switching selection period, the B-selection control 

signal CTb is set at high-level potential during the third 

switching selection period, and the cycle of each signal is longer 

than the scanning period cycle tckl. In the following, the cycle 

of each of the R-selection control signal CTr, the G-selection 

25 control signal CTg, and the B-selection control signal CTb during 

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-selection 

control signal CTg, and the B-selection control signal CTb during 

30 the idle period T2 (referred to below as the "idle period 
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frequency") is denoted by the 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 

signal CTb during the idle period T2 (referred to below as the 

5 "idle period amplitude") is denoted by the characters Vck2. 

[007 6] As described above, the idle period cycle tck2 is 

longer than the scanning period cycle tckl. That is, the idle 

period frequency fck2 is lower than the scanning period 

frequency fckl. Here, the scanning period frequency fckl is 

10 desirably an integral multiple of the idle period frequency fck2. 

As a result, the configuration 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 

15 period frequency fck2 is desirably half or less than half the 

scanning period frequency fckl. As a result, power to be consumed 

to drive the selection circuit 400 can be significantly reduced. 

Such control for the frequency (cycle) of the selection control 

signal CT is performed by, for example, the display control 

20 circuit200. Note that in the present embodiment, the idle period 

amplitude Vck2 and the scanning period amplitude Vckl are equal 

in magnitude. 

[0077] As shown in FIG. 5, the video signal SS(j) is set at 

the Vcom potential during the idle period T2. Moreover, the 

25 scanning signals GS{1) to GS (m) are not set to high-level 

potential during the idle period T2, and therefore, no video 

signal is written to the R-pixel forming portion ry, the G-pixel 

forming portion g^, and the B-pixel forming portion bij. 

[0078] Once the R-selection control signal CTr is set to 

30 high-level potential in the first switching selection 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 

transistor 40r(j) shown in FIG. 4 is brought into ON state. As 

5 a result, the video signal SS (j) at the Vcom potential is provided 

to the R-source line SLrj. Note that during the first switching 

selection period of the first horizontal scanning period, the 

G-source line SLgj and the B-source line SLbj maintain the same 

potential as that during the preceding scanning period Tl. 

10 [007 9] Next, 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 Vcom potential is provided to the G-source line SLgj. Note 

15 that during the second switching selection period of the first 

horizontal scanning period, the R-source line SLrj maintains 

the Vcom potential, and the B-source line SLbj maintains the 

same potential as that during the preceding scanning period Tl. 

[0080] Next, in the third switching selection period, the 

20 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 Vcom potential is provided to the B-source line SLbj. Note 

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

25 line SLrj and the G-source line SLgj maintain the Vcom potential. 

[0081] 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. 

30 [0082] <1.5 Review> 
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In the case where the liquid crystal display device 

with a monolithic selection circuit simply uses the drive method 

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

predetermined potential (Vcom potential) during the idle 

5 period T2, 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 signals are set at the Vcom 

potential during the idle period T2 while the thin-film 

transistors are maintained in ON state. 

10 [0083] However, when the thin-film transistors in the 

selection circuit 400 are maintained in OFF state during the 

idle period T2, the source lines are set in a floating state. 

As a result, the source lines become prone to the effect of noise 

or suchlike during the idle period T2. There is parasitic 

15 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 source lines affects the pixel potentials as 

well through capacitive coupling. Accordingly, there is a 

possibility of a reduction in display quality. On the other 

20 hand, in the present embodiment, the potentials of the 

R-selection control signal CTr, the G-selection control signal 

CTg, and the B-selection control signal CTb are set to high level 

every idle period cycle tck2 during the idle period T2, so that 

the R-thin-film transistor, the G-thin-film transistor, and the 

25 B-thin-film transistor are brought into ON state, as described 

above. As a result, the Vcom potential is provided to the source 

lines every idle period cycle tck2. Therefore, in the present 

embodiment, the effect of noise or suchlike on the source lines 

is reduced during the idle period T2. Thus, it is possible to 

30 inhibit a reduction in display quality. 
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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 

thin-f ilmtransistors in the selection circuit 400 aremaintained 

in ON state, it is necessary to keep providing the high-level 

5 potential to the gate terminals of the thin-film transistors. 

Gate-bias stress is applied to the thin-film transistors for 

a long period of time, so that significant threshold variations 

occur in the thin-film transistors. As a result, the thin-film 

transistors are reduced in capability. On the other hand, in 

10 the present embodiment, the high-level potential is simply 

provided to the gate terminals of the thin-film transistors in 

the selection circuit 400 every idle period cycle tck2. As a 

result, in the present embodiment, the gate-bias stress to be 

applied to the thin-film transistors is reduced, so that 

15 threshold variations in the thin-film transistors are reduced. 

Thus, it is possible to inhibit a reduction in drive capability 

(reliability) of the thin-film transistors M2. 

[008 5] <1.6 Implementation Example> 

In the present embodiment, for example, a-Si or an 

20 oxide semiconductor or suchlike can be used for the semiconductor 

layers of the thin-f ilmtransistors in the selection circuit 400. 

Note that the oxide semiconductor that is typically used is 

InGaZnOx (referred to below as "IGZO"), which is an oxide 

semiconductor mainly composed of indium, gallium, zinc, and 

25 oxygen, but the present invention is not limited to this. For 

example, the oxide semiconductor includes at least one of the 

following: indium, gallium, zinc, copper, silicon, tin, 

aluminum, calcium, germanium, and lead. 

[0086] FIG. 6 is a graph showing drain current-gate voltage 

30 characteristics of an a-Si TFT and a TFT having a semiconductor 
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layer made of IGZO (referred to below as an "IGZO TFT") . In 

FIG. 6, the horizontal axis represents gate voltage Vg, and the 

vertical axis represents drain current Ids. As shown in FIG. 6, 

the leakage current of the IGZO TFT is 1/1000 or lower than 1/1000 

5 of the leakage current of the a-Si TFT, and the on-state current 

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

current of the a-Si TFT. 

[0087] The leakage current of the IGZO TFT is low, as described 

above, and therefore, in the case where the IGZO TFT is used 

10 as the thin-film transistor in the selection circuit 400 in the 

present embodiment, the power for driving the selection 

circuit 400 can be reduced (to 1/100 or lower) compared to the 

case where the a-Si TFT is used as the thin-film transistor. 

[0088] Furthermore, the on-state current of the IGZO TFT is 

15 high, as described above, and therefore, in the case where the 

IGZO TFT is used, the TFT size can be reduced to about 1/20 compared 

to the case where the a-Si TFT is used. 

[0089] Note that in the case where the a-Si TFT is used, the 

present embodiment can be realized at lower cost than in the 

20 case where the IGZO TFT is used. 

[0090] <1.7 Effect> 

In the liquid crystal display device with a monolithic 

selection circuit of the present embodiment, the idle period T2 

is set after the scanning period Tl within one frame period. 

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

signal CTb, and the G-selection control signal CTg are 

respectively 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 circuit 400, and 

30 their idle period frequency fck2 is lower than their scanning 
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period frequency fckl, so that the frequency at which to drive 

the selection circuit 400 is reduced over the entire frame period. 

Thus, power consumption is reduced. Moreover, the selection 

circuit 400 is monolithically formed, resulting in a reduced 

5 frame area of the liquid crystal display panel 700 and reduced 

cost of the selection circuit 400. 

[0091] Furthermore, in the present embodiment, the 

potentials of the R-selection control signal CTr, the B-selection 

control signal CTb, and the G-selection control signal CTg are 

10 set to high level every idle period cycle tck2 during the idle 

period T2, so that the R-thin-film transistor, the B-thin-film 

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

brought into ON state every idle period cycle tck2 . As a result, 

the effect of noise or suchlike on the source lines during the 

15 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 reliability of 

the R-thin-film transistor, the B-thin-film transistor, and the 

20 G-thin-film transistor. 

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

period T2 is set longer than the scanning period Tl, so that 

a further reduction in power consumption can be achieved. 

[0093] In the case where the IGZO TFT is used as the thin-film 

25 transistor in the selection circuit 400 of the present 

embodiment, the idle period frequency fck2 can be set lower 

because the leakage current of the IGZO TFT is significantly 

low. As a result, power consumption can be reduced. Moreover, 

in this case, since the on-state current of the IGZO TFT is 

30 significantly high, the TFT size can be reduced to a significantly 
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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 

5 of the present embodiment, a further cost reduction can be 

achieved. 

[0095] <1.8 Variant> 

FIG. 7 is a circuit diagram describing the 

configuration of the selection circuit 400 in a variant of the 

10 present embodiment and the correspondence between the selection 

blocks 410(1) to 410 (A") and the source lines SLi to SLn. The 

selection control signal CT consists of six phases of selection 

control signal CTrl, CTgl, CTbl, CTr2, CTg2, and CTb2. The 

selection control signals CTrl and CTr2 correspond to the R-pixel 

15 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 variant, the source line groups SGi to SG* 

20 are groups of six lines, as shown in FIG. 7. Here, the source 

line group SGj consists of two source lines 6j-5 and SL6j (j = 

1 to k) . The source line groups SGi to SG* respectively correspond 

to the selection blocks 410(1) to 410 (7c). 

[0097] Each source line group includes two source lines per 

25 color. In FIG. 7, the source line group SG-j includes two R-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_i 

and SLrj_2, two G-source lines, the one (referred to below as 

30 the "first G-source line") and the other (referred to below as 
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the "second G-source line") of the two being respectively denoted 

by the characters SLgj i and SLgj_2, and two B-source lines, the 

one (referred to below as the "first B-source line") and the 

other (referred to below as the "second B-source line") of the 

5 two being respectively denoted by the characters SLbj_i and SLbj_2. 

Moreover, the R-pixel forming portion that is provided so as 

to correspond to the intersection of the first R-source 

line SLrj_i and the gate line GLi is denoted by the characters £ij_i 

(i = 1 to ra), the R-pixel forming portion that is provided so 

10 as to correspond to the intersection of the second R-source 

line SLrj_2 and the gate line GLi is denoted by the characters rij_2/ 

the G-pixel forming portion that is provided so as to correspond 

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

gate line GLi is denoted by the characters Qij_ir the G-pixel 
15 forming portion that is provided so as to correspond to the 

intersection of the second G-source line SLgj_2 and the gate 

line GLi is denoted by the characters the B-pixel forming 

portion that is provided so as to correspond to the intersection 

of the first B-source line SLbj_i and the gate line GLi is denoted 

20 by the characters bij i, and the B-pixel forming portion that 

is provided so as to correspond to the intersection of the second 

B-source line SLbj_2 and the gate line GLi is denoted by the 

characters bij 2. In this manner, in the present variant, the 

six source lines in each source line group correspond to the 

25 three primary colors for two pixels (i.e., 2 x 3 primary colors) . 

[0098] The selection block 410 (j) consists of six thin-film 

transistors 40rl(j), 40gl(j), 40bl(j), 40r2(j), 40g2(j), and 

40b2(j). The six thin-film transistors 40rl(j), 40gl(j), 

40bl(j), 40r2(j), 40g2(J), and40b2(j) correspond to the first 

30 R-source line, the first G-source 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 SGj. 

[0099] FIG. 8 is a signal waveform chart describing in detail 

the operation of the SSD liquid crystal display device according 

5 to the present variant. In the present variant, as shown in 

FIG. 8, one horizontal scanning period consisting of six 

switching selection periods is repeated during the scanning 

period Tl, thereby providing a video signal to each video signal 

line. Note that the basic operation during the scanning 

10 period Tl is similar to that in the first embodiment, and 

therefore any description thereof will be omitted. Moreover, 

the basic operation during the idle period T2 is also similar 

to that in the first embodiment, and therefore any description 

thereof will be omitted. 

15 [0100] In the present variant, the number of output terminals 

of the source driver 300 (the number of output signal lines) 

can be reduced compared to the first embodiment, so that a further 

cost reduction can be achieved. 

[0101] <2. Second Embodiment> 

20 <2.1 Operation during the Idle Period> 

FIG. 9 is a signal waveform chart describing in detail 

the operation of a liquid crystal display device according to 

a second embodiment of the present invention. The present 

embodiment is the same as the first embodiment except for the 

25 operation during the idle period, and therefore any description 

of their similarities will be omitted. In the present 

embodiment, the idle period amplitude Vck2 is less than the 

scanning period amplitude Vckl. Note that to reliably bring 

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

30 state during the idle period T2, the idle period amplitude Vck2 
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needs to be greater than a threshold voltage for the thin-film 

transistor. Specifically, in the present embodiment, the idle 

period amplitude Vck2 is less than the scanning period 

amplitude Vckl but greater than the threshold voltage for the 

5 thin-film transistor in the selection circuit 400. 

[0102] <2.2 Effect> 

In the present embodiment, the idle period 

amplitude Vck2, which is the amplitude of each of the R-selection 

control signal CTr, the G-selection control signal CTg, and the 

10 B-selection control signal CTb during the idle period T2, is 

less than the scanning period amplitude Vckl, which is the 

amplitude of each of the R-selection control signal CTr, the 

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

signal CTb during the scanning period Tl. Thus, a further 

15 reduction in power consumption can be achieved. Moreover, 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 reliability of the R-thin-film transistor, the 

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

[0103] <3. Third Embodiment> 

<3.1 Configuration of the Selection Circuit> 

FIG. 10 is a circuit diagram describing the 

configuration of the selection circuit 4 00 in a third embodiment 

25 of the present invention and the correspondence between the 

selection blocks 410(1) to 410(k) and the source lines SLi to 

SLn. 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 liquid crystal 

30 display device, and therefore any descriptions of their 
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similarities will 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 forming portions are 

divided into groups of four respectively corresponding to R, 

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

the pixel forming portion that corresponds to Y will be referred 

to as the "Y-pixel forming portion". 

[0104] In the present embodiment, as shown in FIG. 10, the 

gate lines GLi to GLm are divided into groups GGi to GGi (1 = 

10 m / 2) of two gate lines. Here, the gate line group GGi consists 

of two gate lines GL2i_i and GL2i (i = 1 to 1) . For each gate 

line group, each pixel consisting of R, G, B, and Y elements 

is realized by R- and B-pixel forming portions, which are provided 

so as to correspond to the antecedent gate line in that group, 

15 and Y- and G-pixel forming portions, which are provided so as 

to correspond to the subsequent gate line. 

[0105] In the present embodiment, the selection control 

signal CT consists of two phases of selection control signal CTry 

and CTbg. The selection control signal CTry corresponds to the 

20 R- and Y-pixel forming portions, and the selection control 

signal CTbg corresponds to the B- and G-pixel forming portions. 

In the following, the selection control signal CTry will be 

referred to as the "RY-selection control signal", and the 

selection control signal CTbg will be referred to as the 

25 "BG-selection control signal". Moreover, for each of the 

RY-selection control signal CTry and the BG-selection control 

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

potential until transition from high to low-level potential will 

be referred to as a "switching selection period" for convenience 

30 sake. The RY-selection control signal CTry and the BG-selection 
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control signal CTbg 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 selection 

periods (except during the idle period T2). In the present 

5 embodiment, two switching selection periods correspond to one 

horizontal scanning period. 

[0106] As shown in FIG. 10, the selection circuit 400 in the 

present embodiment consists of k selection blocks 410(1) to 

410 (k) , as in the first embodiment. The selection blocks 410 (1) 

10 to 410{k) are respectively connected (correspond) to output 

signal lines OLi to OLfc. Moreover, in the present embodiment, 

each of the selection blocks 410(1) to 410(k) is connected to 

two different source lines. The selection block 410 (j) is 

connected to source lines SL2J-1 and SL2j (j = 1 to k) . Each 

15 selection block is provided with the RY-selection control 

signal CTry and the BG-selection control signal CTbg. 

[0107] Furthermore, as shown in FIG. 10, the source lines SLi 

to SLn are divided into groups SGi to SG* of two source lines. 

Here, the source line group SG-, consists of two source lines SL2j-i 

20 and SL2j. The source line groups SGi to SG* respectively 

correspond to the selection blocks 410(1) to 410 (7c). 

[0108] In FIG. 10, for the source line group SGj, the source 

line that corresponds to R and Y (referred to below as the 

"RY-source line") is denoted by the characters SLry-;, and the 

25 source line that corresponds to B and G (referred to below as 

the "BG-source line") is denoted by the characters SLbgj. 

Moreover, the R-pixel forming portion that is provided so as 

to correspond to the intersection of the RY-source line SLryj 

and the gate line GL2i-i is denoted by the characters r±j, the 

30 B-pixel forming portion that is provided so as to correspond 
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to the intersection of the BG-source line SLbg-j and the gate 

line GL2I-I is denoted by the characters bij, the Y-pixel forming 

portion that is provided so as to correspond to the intersection 

of the RY-source line SLry-j and the gate line GL2i is denoted 

5 by the characters yij, and the G-pixel forming portion that is 

provided so as to correspond to the intersection of the BG-source 

line SLbgj and the gate line GL2i is denoted by the characters q±j. 

[0109] Each selection block consists of two thin-film 

transistors, as shown in FIG. 10. In the following, the two 

10 thin-film transistors in the selection block 410 (j) will be 

respectively referred to as the RY-thin-film transistor 40ry (j) 

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

[0110] The RY-thin-film transistor has a gate terminal to 

which the RY-selection control signal CTry is provided, a source 

15 terminal connected to an output signal line corresponding to 

the selection block that includes the RY-thin-film transistor, 

and a drain terminal connected to an RY-source line in the source 

line group corresponding to the selection block that includes 

the RY-thin-film transistor. The BG-thin-film transistor has 

20 a gate terminal to which the BG-selection control signal CTbg 

is provided, a source terminal connected to an output signal 

line corresponding to the selection block that includes the 

BG-thin-film transistor, and a drain terminal connected to a 

BG-source line in the source line group corresponding to the 

25 selection block that includes the BG-thin-film transistor. 

[0111] The selection circuit 400 as above realizes the 

operation of applying the video signals SS(1) to SS{k) to the 

source line SLi to SLn in a time-division manner. 

[0112] <3.2 Details of the Operation of the Liquid Crystal 

30 Display Device> 
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FIG. 11 is a signal waveform chart describing in detail 

the operation of the SSD liquid crystal display device according 

to the present embodiment. 

[0113] <3.2.1 Operation during the Scanning Period> 

5 The operation of the liquid crystal display device 

during the scanning period Tl will be described with reference 

to FIGS. 10 and 11. As shown inFIG. 11, inthe scanning period Tl, 

the video signals SS{1) to SS{k) are set at a potential that 

corresponds to the R-pixel forming portion during the first 

10 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 forming portion during the second 

switching selection period of the horizontal scanning period. 

Moreover, the video signals SS (1) to SS {k) are set at a potential 

15 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-pixel forming portion during the second 

switching selection period of the horizontal scanning period. 

20 [0114] In the scanning period Tl, the RY-selection control 

signal CTry is set at high-level potential during the first 

switching selection period, and the BG-selection control 

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

switching selection period. Specifically, the cycle of each 

25 of the RY-selection control signal CTry and the BG-selection 

control signal CTbg is one horizontal scanning period (two 

switching selection periods) . As with the cycle of each of the 

R-selection control signal CTr, the G-selection control 

signal CTg, and the B-selection control signal CTb during the 

30 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 CTbg during the scanning period Tl in the present 

embodiment will also be referred to below as the "scanning period 

cycle tckl". Moreover, as with the frequency of each of the 

5 R-selection control signal CTr, the G-selection control 

signal CTg, and the B-selection control signal CTb during the 

scanning period Tl in the first embodiment, the frequency of 

each of the RY-selection control signal CTry and the BG-selection 

control signal CTbg during the scanning period Tl in the present 

10 embodiment will also be referred to below as the "scanning period 

frequency fckl". 

[0115] Initially, once the scanning signal GS(1) is set to 

high-level potential, the gate line GLi is brought into a selected 

state (the first selection period starts) , so that the R-pixel 

15 forming portion r^ and the B-pixel forming portion bij are brought 

into such a state that video signals can be written. 

[0116] In this case, in the first switching selection period, 

the RY-selection control signal CTry is set to high-level 

potential, so that the RY-thin-film transistor 40ry(j) shown 

20 in FIG. 10 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%j is provided to the RY-source line SLry^. The 

potential of the RY-source line SLryj (the video signal SS(j) 

at the potential that corresponds to the R-pixel forming 

25 portion rij) is written to the R-pixel forming portion rij. Note 

that in the first selection period, the polarity of the odd-row 

RY-source line SLry-j changes to positive, and the polarity of 

the even-row RY-source line SLryj changes to negative. During 

the first switching selection period, the BG-source line SLbgj 

30 maintains the same potential (Vcom potential) as that during 
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the preceding idle period T2. 

[0117] In the second switching selection period, the 

BG-selection control signal CTbg is set to high-level potential, 

so that the BG-thin-film transistor 40bg(j) shown in FIG. 10 

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

at the potential that corresponds to the B-pixel forming 

portion bij is provided to the BG-source line SLbgj. The 

potential of the BG-source line SLbgj (the video signal SS(j) 

at the potential that corresponds to the B-pixel forming 

10 portion bXj) is written to the B-pixel forming portion bij. Note 

that in the first selection period, the polarity of the odd-row 

BG-source line SLbgj changes to negative, and the polarity of 

the even-row BG-source line SLbgj changes to positive. During 

the second switching selection period, the RG-source line SLryj 

15 maintains the same potential as that during the first switching 

selection period. 

[0118] Next, once the scanning signal GS{2) is set to 

high-level potential, the gate line GL2 is brought into a selected 

state, so that the Y-pixel forming portion yij and the G-pixel 

20 forming portion gij are brought into such a state that video 

signals can be written. In the following, the period for which 

the gate line GL2 is in the selected state will be referred to 

as the "second selection period". 

[0119] In this case, as in the first switching selection 

25 period of the first selection period, the RY-thin-film 

transistor 40ry(j) is brought into ON state, and the video 

signal SS(j) at the potential that corresponds to the Y-pixel 

forming portion yXj is provided to the RY-source line SLryj. The 

potential of the RY-source line SLryj (the video signal SS(j) 

30 at the potential that corresponds to the Y-pixel forming 
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portion y%j) is written to the Y-pixel forming portion yij. Note 

that the RY-source line SLryj has the same polarity as in the 

first selection period. In the first switching selection 

period, the BG-source line SLbgj maintains the same potential 

5 as that during the second switching selection period of the first 

selection period. 

[0120] In the second switching selection period of the second 

selection period, as in the second switching selection period 

of the first selection period, the BG-thin-film 

10 transistor 40bg(j) is brought into ON state, and the video 

signal SS(j) at the potential that corresponds to the G-pixel 

forming portion gij is provided to the BG-source line SLbgj. The 

potential of the BG-source line SLbgj (the video signal SS(j) 

at the potential that corresponds to the G-pixel forming 

15 portion gij) is written to the G-pixel forming portion gij. Note 

that the BG-source line SLbgj has the same polarity as in the 

first selection period. During the second switching selection 

period, the RY-source line SLrj maintains the same potential 

as that during the first switching selection period of the second 

20 selection period. 

[0121] The operation during the scanning period Tl in the 

present embodiment is realized by repeating the two horizontal 

scanning periods (four switching selection periods) as above. 

[0122] <3.2.2 Operation during the Idle Period> 

25 Next, the operation of the liquid crystal display 

device during the idle period T2 will be described with reference 

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

the RY-selection control signal CTry is set at high-level 

potential during the first switching selection period, the 

30 BG-selection control signal CTbg is set at high-level potential 
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during the second switching selection period, 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-selection control 

5 signal CTb during the idle period T2 in the first embodiment, 

the cycle of each of the RY-selection control signal CTry and 

the BG-selection control signal CTbg during the idle period T2 

in the present embodiment will be referred to below as the "idle 

period cycle tck2". Moreover, as with the frequency of each 

10 of the R-selection control signal CTr, the G-selection control 

signal CTg, and the B-selection control signal CTb during the 

idle period T2 in the first embodiment, the frequency of each 

of the RY-selection control signal CTry and the BG-selection 

control signal CTbg during the idle period T2 in the present 

15 embodiment will be referred to below as the "idle period frequency 

fck2". 

[0123] In the present embodiment, as in the first embodiment, 

the idle period cycle tck2 is longer than the scanning period 

cycle tckl. That is, the idle period frequency fck2 is lower 

20 than the scanning period frequency fckl. Note that the 

relationship between the scanning period frequency fckl and the 

idle period frequency fck2 is the same as in the first embodiment, 

and therefore any description thereof will be omitted. 

[0124] As shown in FIG. 11, the video signal SS(j) is at the 

25 Vcom potential. Moreover, the scanning signals GS(1) to GS {m) 

are not set to high-level potential during the idle period T2, 

so that no video signal is written to the R-pixel forming 

portion r±j, the G-pixel forming portion gij, the B-pixel forming 

portion bij, and the Y-pixel forming portion yij. 

30 [0125] In the first horizontal scanning period of the idle 
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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 

5 potential is provided to the RY-source line SLryj. Note that 

during the first switching selection period of the first 

horizontal scanning period, the BG-source line SLbgj maintains 

the same potential as that during the preceding scanning 

period Tl. 

10 [0126] In the second switching selection period, the 

BG-selection control signal CTbg 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. 

15 Note that the RY-source line SLryj 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 

20 provided to the source lines every idle period cycle tck2. 

[0128] <3.3 Effect> 

The present embodiment allows a similar effect to that 

achieved in the first embodiment tobe achieved in a liquid crystal 

display device in which each pixel consisting of R, G, B, and 

25 Y elements is formed across two gate lines. 

[012 9] <4. Fourth Embodiment> 

<4.1 Configuration of the Selection Circuit> 

FIG. 12 is a circuit diagram describing the 

configuration of the selection circuit 4 00 in a fifth embodiment 

30 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 circuit 400, and therefore any descriptions 

of their similarities will be omitted. As shown in FIG. 12, 

the selection circuit 400 in the present embodiment consists 

5 of two separate parts on both sides (in FIG. 12, the top and 

the bottom) of the display portion 600. In 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 to the top side will be referred to as 

10 the "bottom side" with respect to the display portion 600. The 

upper part of the selection circuit 400 above the display 

portion 600 (referred to below as the "first selection circuit") 

corresponds to a first selection circuit, and the lower part 

below the display portion 600 (referred to below as the "second 

15 selection circuit") corresponds to a second selection circuit. 

In the present embodiment, the first selection circuit and the 

second selection circuit share selection blocks. More 

specifically, the selection blocks in the selection circuit 400 

are separately arranged on the top and the bottom side of the 

20 display portion 600. 

[0130] Odd selection blocks counted from the side where the 

gate driver 500 is disposed consist of R- and B-thin-film 

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

disposed on the bottom side. Even selection blocks counted from 

25 the side where the gate driver 500 is disposed consist of 

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

B-thin-film transistors disposed on the bottom side. Note that 

video signals are provided to the source terminals of the R-, 

G-, and B-thin-film transistors disposed on the bottom side, 

30 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 to the thin-film transistors are 

the same as in the first embodiment, and therefore any 

descriptions thereof will be omitted. 

5 [0131] <4.2 Effect> 

In the present embodiment, the number of thin-film 

transistors in the selection circuit 400 that are required above 

the display portion 600 and the number of those required below 

the display portion 600 are each about half of the number of 

10 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 circuit) . As 

a result, the layout pitch in the direction in which the gate 

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

15 example, higher-definition liquid crystal display panels. 

[0132] <5. Other> 

In the third embodiment, color image display is 

provided on the basis of a combination of the four primary 

colors R, G, B, and Y, but the present invention is not limited 

20 to this. The present invention can also 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 

consist of, for example, 9, 12, or 15 source lines or more. In 

25 such a case, each selection block consists of as many thin-film 

transistors as the number of source lines that constitute the 

source line group. 

[0134] Each of the embodiments has been described on the 

premise that all of the thin-f ilm transistors are of an n-channel 

30 type, but the present invention is not limited 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 

5 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. 

10 [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 

15 [0137] The present invention can be applied to SSD display 

devices. 

DESCRIPTION OF THE REFERENCE CHARACTERS 

[0138] 40x(j) thin-film transistor (x = r, g, b, ry or bg) 

20 40x1 (J), 40x2 (j) thin-film transistor (x = r, g or 

b) 

200 display control circuit 

300 source driver (video signal line driver circuit) 

400 selection circuit 

25 410(j) selection block (selection block) 

500 gate driver (scanning signal line driver circuit) 

600 display portion 

700 liquid crystal display panel 

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

30 CTxi, CTX2 selection control signal (x = r, g or b) 



48 

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

ry or bg) 

SLx-j_i, SLxj_2 source line (video signal line) (x = 

r, g or b) 

SGj source line group (video signal line group) 

Xij pixel forming portion (x = r, g, b or y) 
xij_ir Xij_2 pixel forming portion (x = r, g or b) 

Tl scanning period 

T2 idle period 

tckl scanning period cycle 

tck2 idle period cycle 

fckl scanning period frequency 

fck2 idle period frequency 

Vckl scanning period amplitude 

Vck2 idle period amplitude 

Vss low-level direct-current power source potential 

Vdd high-level direct-current power source 

potential 
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CLAIMS 

1. A display device comprising: 

a display portion that includes a plurality of video 

5 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 

10 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; 

a selection circuit that is integrally formed with 

the display portion and includes a plurality of selection blocks; 

15 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 blocks with a plurality 

20 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 

25 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 

30 a lower frequency during the idle period than during the scanning 
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period. 

2. The display device according to claim 1, wherein 

the display control circuit generates the selection control 

5 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 

10 the idle period is longer than the scanning period. 

4. The display device according to claim 1, wherein 

the video signal line driver circuit sets the video signals at 

a constant potential during the idle period. 

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

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 

30 the video signal lines in each video signal line group 

15 

20 

25 
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respectively correspond to the primary colors. 

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

the number of the primary colors is three, 

5 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 

10 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 

15 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 

20 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 video 

25 signal lines, 

each selection block has two switching elements, and 

the two video signal lines in each video signal line 

group respectively correspond to two of the four primary colors 

and also respectively correspond to the other two of the four 

30 primary colors. 
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10. The display device according to claim 5, wherein, 

the display portion displays an image based on a 

plurality of primary colors, and 

5 each video signal line 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, 

10 the number of the primary colors is three, 

each video signal line group consists of six video 

signal lines, 

each selection block has six switching elements, and 

three of the video signal lines in each video signal 

15 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, 

20 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. 

30 
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14 . 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. 

15. A drive method for a display device provided with 

a display portion 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 

10 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 

15 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 on-state and 

off-state levels, the method comprising the steps of: 

driving the scanning signal lines such that a scanning 

20 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 

25 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 line group 

consistingof asmany video signal lines as the number of selection 

control signals; and 

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

16. The drive method according to claim 15, wherein 

the selection control signals are kept in a smaller amplitude 

5 during the idle period than during the scanning periods. 

17. The drive method according to claim 15, wherein 

the idle period is longer than the scanning period. 

10 18. The drive method according to claim 15, wherein 

the video signals are set at a constant potential during the 

idle period. 


