DESCRIPTION DISPLAY DEVICE 5 Technical Field [0001] The present invention relates to a display
device having a switch panel that is capable of switching the display of an image between two
dimensional display and three-dimensional display. 10 Background Art [0002] Conventionally, a
display device having a switch panel that is capable of]switching display of an image between
two-dimensional display and three-dimensional display has been known Such a display device
includes two liquid crystal panels arranged viskvis, as disclosed in, for example, JP5(1993)-122733A.
The display 15 device displays images on one @hESCIRI@TICH$tal panels (main panel), and displays a
white-black barrier stripe image on the other liquid crystal panel (switch panel). In this configuration,

- the latter liquid crystal panel functions as a parallax barrier, causing the images displayed on the
former liquid crystal panel to be viewed as thrggrgipnansisestgreoscopic images. It should be noted
that when the barrier 20 stripe image is not displayed on the latter liquid crystal panel, the images
displayed on the former liquid crystal panel are viewed without any change, whereby the display is a

two-dimegsio%kj%%%%ﬂ play. Disclosure of Invention 25[0003] Incidentally, in the configuration

disclosed in J 33A mentioned above, when the latter liquid crystal panel (switch panel)

is caused to olfé¥3te sbhegiesnitchviieidispidytbetwe driteytdo-dintensinnalksisplayand e is

three-dimensional,dis the. luminance. of the display screen visible from the vjewing side,changes
significantly. Iﬁ%t%@?ﬁ%%@s%%?ﬁgi&é%%%g t%?elelﬁi%%ﬁnsg%%%ﬁgl%ngwegglm@%%g%ﬁ%ripe image

is displayed othihe-givitchspangkliid:gisplay screen has a luminance decreased for portions covered
by the barrier stripe image. Therefore, in

10  Background Art

[0002] Conventionally, a display device having a switch panel that is capable of
switching display of an image between two-dimensional display and three-dimensional
display has been known. Such a display device includes two liquid erystal panels
arranged vis-a-vis, as disclosed in, for example, JP5(1993)-122733A. The display

15 device displays images on one of the liquid crystal panels (main panel), and displays a
white-black barrier stripe image on the other hquid crystal panel (switch paneD. In
this configuration, the latter liquid crystal panel functions as a parallax barrier,
causing the images displayved on the former liquid crystal panel to be viewed as
three-dimensional stereoscopic images. It should be noted that when the barrier

20 stripe image is not displayed on the latter hquid crystal panel, the images displayed on
the former iquid crystal panel are viewed without any change, whereby the display is
a two-dimensional image display.

Disclosure of Invention

25  [0003] Incidentally, in the configuration disclosed in JP5(1993)-122733A mentioned

above, when the latter iquid crystal panel (switch panel) is caused to operate so as to
switch the display between the two-dimensional display and the three-dimensional
display, the luminance of the display screen visible from the viewing side changes
significantly. In other words, in the case of the three-dimensional display, as the

30  barrier stripe image is displayed on the switch panel, the display screen has a

Iuminance decreased for portions covered by the barrier stripe image. Therefore, in



2 the case of the three-dimensional display, the luminance of the display screen viewed on the viewing
side decreases as compared with the case of the two-dimensional display [00041 Ib cope with this, the
following method can be thought of in order that the 5 display screen visible from the viewing side
should have a luminance at the same level in the casef the two-dimensional display and in the case
of the three-dimensional display, the luminance of a light source such as a backlight is caused to
decrease in the case of the two-dimensional display so as to become equal to the luminance in the
case of the thibe-climafsiongheisidiaye.dQRA0B i eledserdhsyehd dendigylaionsdheyiexirance of
the light source quickly changes in response to the switching between the two-dimensional display and
the three. diméRs R EpRy: Ao s URRAEthE SR paRelihqdredmpREaMuid crystal
panel, it is diffigyfii.cause alignment states of liquid crystal molecules to abruptly change in response
to the switching between the two-dimensional display 15 and the three-dimensional display Therefore,

upon switchin§B8twedh errervehitherthe fallenapmnatiptheamhedlnrdraibnalcaipiabas Gwp in
imings oBLMBANGS CHRNASANLRIIYIHS IRERAAIIG Ay Rl SIRNGSRARE S ANl er R se
an unnatural luminance change in the display screen, which gives a viewer a sense of iIncongruity in
some cases. 20[0806isk id the dbjediroétrepad sestligvendon the icusediiayldeeidenndsidind a switch
panel that is cgpable of syitching displ f an image between two-gdimensional display and
three-dimensigi.risglP %YS%%}V}JB}&%% é)r{? ajlr%ﬁ%aﬁf’roa ?Jen%i%%%sé% gﬁ%égﬁ dt \ﬁﬁ)‘ﬂﬁﬁ%ﬁg %@ié@‘\?épyéeense of
incongruity framseeduhéngvindirispliey doipiyponswitbiiombetuabm the-Wimpnsional displaseand
three-dimensigfzg display 25 [0007] A display device according to one embodiment of the present
invention inclfH&8SRISH éﬁﬂ%?@?%ﬂ?%& an image; a switch panel arranged to be opposed to the

main pangl, thesywich Ranekheing capaple.af awiehina Remademiabyeema KyRrdmersipralpode that

causes an image displayed on the main panel to be viewed as a two-dimensional image and a

three-dimensieRaPrERE de #ﬁ&%@@%sﬂtﬁéwgb@&ﬁﬁmwmw@f@f@&@@ﬁﬂﬂai&?bﬂmmﬁéh%e control
section that chapges;a, ninaNcaBlsmaln MANGkRARMAe swliarinmay:he.Pudich panel and a

vision correction unit that
liquid crystal panel, it is difficult to cause alignment states of liquid crystal molecules

to abruptly change in response to the switching between the two-dimensional display

15  and the three-dimensional display. Therefore, upon switching between the
two-dimensional display and the three-dimensional display, a gap in timings of
luminance changes of the light source and liquid crystal state changes, or the like,
causes an unnatural luminance change in the display screen, which gives a viewer a
sense of incongruity in some cases.

20 10006] It is an object of the present invention to, in a display device including a switch
panel that is capable of switching display of an image between two-dimensional
display and three-dimensional display, prevent an unnatural luminance change that
would give a viewer a sense of incongruity from occurring in a display screen upon
switching between two-dimensional display and three-dimensional display.

25  [0007] A display device according to one embodiment of the present invenﬁon
includes a main panel that displays an image: a switch panel arranged to be opposed
to the main panel, the switch panel being capable of switching a mode between a
two-dimensional mode that causes an image displayed on the main panel to be viewed
as a two-dimensional image and a three-dimensional mode that causes the image to be

30  viewed stereoscopically; a luminance control section that changes a luminance of the

main panel upon mode switching by the switch panel; and a vision correction unit that



3 makes luminance changes in the main panel hardly visible on a viewing side upon mode switching
by the switch panel. [0008] With the display device according to one embodiment of the present
invention, an unnatural luminance change that would give a sense of incongruity to a viewer can 5 be
prevented from occurring to the display screen when the display of an image is switched between the
two-dimensional display and the three-dimensional display. Brief Description of Drawings [0009] 10
[FIG. 1] FIG. 1 shows a schematic configuration of a liquid crystal display device according to
Embodiment hoefihel presenicnsientions. ilFtke 2kl Gaidbihaeliysasseletinnalwienrghoddngranschematic
configuration of SWItCh pan FIG., 3 FIG. 3 shows an exemplary luminance change occurring to
a display screBi?4% i@ﬁ @’é‘e&‘lmenswnal display to two-dimensional display, in the
case where th[@@%@w&rﬂﬁw@swp@mmﬁmm dhenioliGert SERMAtcally SRewson,
movements of liquid crystal molecules in a liquid crystal layer upon switching from three- dimensional
display to twosdhHenafswal Biapmgnareharsedhat @@%«%%ﬁ@%%@ﬁ%ﬁ%&%m@%@@umng
to a display sqiggpupARIWich o dem hiee AmERY Al AISPIa B bp:flimensianal disntay. in the

case where the screen is viewed in a visual angle direction. [FIG. 61 FI shows exemplary
luminance chamg‘eél@@h@mr@@ndﬂaed}gp@yrscmenajdwpmlm@@rﬁmeaMMﬂn@ns@nhmlapIay to
three-dimensional display, in the case 25 where the screen is viewed in the notnal direction. [FIG. 71
FIG. 7 is a block diagram showing a schematic configuration of a vision correction unit in the liquid
crystal displayBissi¢esaiptongiDfambgdiment 1. [FIG. 81 FIG. 8 shows exemplary luminance of a
backlight corr%b%%]by luminance correction performed by the vision correction unit.

10 [FIG. 1] FIG. 1 shows a schematic configuration of a liquid crystal display device
according to Embodiment 1 of the present invention.

[FIG. 2] FIG. 2 is a cross-sectional view showing a schematic configuration of a switch
panel.
[FIG. 3] FIG. 3 shows an exemplary luminance change occurring to a display screen

15  upon switching from three-dimensional display to two-dimensional display, in the case
where the screen is viewed in the normal direction.

[FIG. 4] FIG. 4 schematically shows movements of liquid crystal molecules in a liquid
crystal layer upon switching from three-dimensional display to two-dimensional
display.

20  [FIG. 5] FIG. 5 shows exemplary luminance changes occurring to a display screen
upon switching from three-dimensional display to two-dimensional display, in the case
where the screen is viewed in a visual angle direction.

[FIG. 6] FIG. 6 shows exemplary luminance changes occurring to a display screen
upon switching from two-dimensional display to three-dimensional display, in the case

25 where the screen is viewed in the normal direction.

[FIG. 71 FIG. 7 is a block diagram showing a schematic configuration of a vision
correction unit in the liquad crystal display device according to Embodiment 1.
[FIG. 8] FIG. 8 shows exemplary luminance of a backlight corrected by luminance
correction performed by the vision correction unit,

30  [FIG. 9] FIG. 9 shows exemplary luminance of the display screen after the luminance

correction.



30 [FIG. 91 FIG. 9 shows exemplary luminance of the display screen after the luminance correction. 4
[FIG. 10] FIG. 10 is a block diagram showing a schematic configuration of the vision correction unit
according to a modification example of Embodiment 1. [FIG. in FIG. 11 is a block diagram showing a
schematic configuration of a vision correction unit of aﬁquid crystal display device according to
Embodiment 2. 5 [FIG. 12]141G. 12 schematically shows an exemplary case where a luminance
change in a display screen due to a liquid crystal response delay is hidden by black display of the
screen. [FIG. IRGFIG] HR3s18 Meck dikglianranohing acse keheatict confidigiatoinebatiisidsieerrection
unit in a liquid crystal display device according to Embodiment 3, 1.0 %FIQ(JB 141 FIG. 14 shows an
exemplary ca§é™i EP&&‘WWH%@E’%&BR@E‘%&%CBE%%&E& Oéég't CLRRRRG trystal response delay

is hidden by bgklighf] lrpaingnee Al maatalil Shokihl ICschais-aiC ronsaacHRRp feVsRiOWING a
schematic configuration of a switch panel of the display device according to Embodiment 3. 15

Description of@igeRHEnHEH Meleyadrspits dsnky devsigasiamte Apdudestbiine present
invention inclygieg a maifcpanelhahdisplays ARJNAgexas¥iich RRRClRIBAGHhIAAG ORRASE to the

main panel, the switch panel being capable of switching a mode between a 20 two-dimensional mode
that causes amirmdy®ldispiagen dretirearhginpanetabrisepvieseett by astiddimiankladatismge ednd a
three-dimensiagal mode that causes the image to be viewed stereoscopically; a luminance control
. e scree . . . . .
section that changés 4 Tuminance of the main panel upon mode switching by the switch panel; and a
vision correctiffi GnitAhBEIGhdRes #ubbink deezehandesvimthesttaimpanebhfisdiavisiodé onigadewing side
25 mod itching by th it first.confi tiQn). .
PO 25 mOd i n g, IS Tt 2neh (e et oMMl to Embodiment 3.
10  [FIG. 14] FIG. 14 shows an exemplary case where a luminance change in a display
sereen due to a hquid crystal response delay 1s hidden by backlight luminance
adjustment.
[FIG. 15] FIG. 15 is a cross-sectional view showing a schematic configuration of a
switch panel of the display device according to Embodiment 3.
15

Deseription of the Invention

[0010] A display device according to one embodiment of the present invention
includes a main panel that displays an 1mage; a switch panel arranged to be opposed
to the main panel, the switch panel being capable of switching a mode between a

20 two-dimensional mode that causes an image displayed on the main panel to be viewed
as a twodimensional image and a three-dimensional mode that causes the image to be
viewed stereoscopically; a luminance control section that changes a luminance of the
main panel upon mode switching by the switch panel; and a vision correction unit that
makes luminance changes in the main panel hardly visible on a viewing side upon

25  mode switching by the switch panel (the first configuration).
{0011] In the above-described configuration, when the mode is switched by an
operation of the switch panel between the two-dimensional mode and the three
dimensional mode, the luminance of the main panel is switched by the luminance
control section, and at the same time, luminance changes therein can be made hardly

30  wvisible on the viewing side by the vision correction unit. Therefore, this makes it

possible to switch the display between the two-dimensional display and the



[0011] In the above-described configuration, when the mode is switched by an operation of the switch
panel between the two-dimensional mode and the three dimensional mode, the luminance of the main
panel is switched by the luminance control section, and at the same time, luminance changes therein
can be made hardly 30 visible on the viewing side by tRe vision correction unit. Therefore, this makes it
possible to switch the display between the two-dimensional display and the 5 three-dimensional
display, without giving a sense of incongruity to a viewer. [0012] Here, the "luminance” means a light
intensity per whitudiasenaiaambilaiolh! eitidar yikhd thedight#hmitiaidaniewed vidate specifically, in
the case Wheujﬁ tr@m in pa elu':{self emits light, the "luminance, of the main panel" means a “g[:]t 5
intensity per rfacearElCot WRBIATRE pRSERR A Ml E VDR R Yotiswdacestemelsiiglhand, in

the case wheghesedmprorderia ighiaauecaanalt fromtheBainmRnel (hecduminancenef the main
panel" means a light inteniétg/fper unit surface area of the main panel when a display surface of the

main panel is AaReRIELf @s@é@ﬁ&hﬁéﬁeé@%@%ﬁﬁ@c@@ﬁ'mﬁma@n@: sity per unit
urface agea ghifia A0 sereannRipDgdaEIashAn Yo IR NI e g FRIpYporBRn of the
display device is viewed. [0013] In the first configuration described above, preferably, the vision
correction unitls ctxfigered, to chacgectvdduertherede pianidedaidi phnslpse ap dotrirake themirsnce

changes in the majn panel hardly visible from the viewing side upon mode switching 15.by the switch
panel (the SedSi Lo GTRUARICTOD LT By CABEY s o B A T BB AR AL Rinance
of the main pafiehinithis: wayeitihpoasiielty preteantdithinande phanpesiovwbe. dishiashecrten that
would give a gﬁnse of incofﬂjg%i y fiom being, viewed by a viewer, upon the switching between the

two-dimension G4 SRIAE SERRh JReR 1ntensity per unit surface area of the
10 screen positioned outermost on the viewing side when the display screen of the display

device is viewed.

[0013] In the first configuration described above, preferably; the vision correction unit
1s configured to change the luminance of the main panel, so as to make luminance
changes in the main panel hardly visible from the viewing side upon mode switching

15 by the switch panel (the second configuration).

[0014] By causing the vision correction unit to change the luminance of the main
panel in this way, it is possible to prevent luminance changes in the display screen that
would give a sense of incongruity from being viewed by a viewer, upon the switching
between the two-dimensional display and the three-dimensional display.

20 [0015] In the second configuration described above, preferably, the display device
further includes a light source section for emitting light to the main panel, wherein the
vision correction unit ig configured to change a luminance of the light source section
(the third configuration). This makes it possible to prevent luminance changes in the
display screen that would give a sense of incongruity from being viewed by a viewer,

25 upon the switching between the two-dimensional display and the three-dimensional
display. Here, the "luminance of the light source section” means a light intensity per
unit surface area when the light source section is viewed.

[0016] In the second or third configuration described above, preferably, the vision
correction unit is configured to adjust the luminance of the main panel so as to cause a
30  display screen viewed from the viewing side to have a constant luminance upon mode

switching by the switch panel (the fourth configuration).



20 [0015] In the second configuration described above, preferably, the display device further includes
a light source section for emitting light to the main panel, wherein the vision correction unit is
configured to change a luminance of the light source section (the third configuration). This makes it
possible to prevent luminance changes in the display &reen that would give a sense of incongruity
from being viewed by a viewer, 25 upon the switching between the two-dimensional display and the
three-dimensional display. Here, the "luminance of the light source section" means a light intensity per

unit surface afeawhemtihedightseuise seeliohis iriened IO Sl thesesonibanthisgdbenfiguration
described above, preferably, the vision correction ynit js config%‘ured to adjust the luminance of the main

panel so as to T 5140 epihe N IR S Wik mg S RE 8BV LORBRS M luminance

upon mode swiishinthBPKdReeWitER Rapaltidadeuheaniguirtion) 18-RA%A Hismpkas sonrstant the
luminance of the display screen viewed on the viewing side upon the mode switching by the switch
panel, thereb)bﬁm%ﬁfﬂﬁﬁﬂé@ﬂﬁ&mww%ﬁ%@fm%mmnal display and the three-dimensional

display to;he pegfaman wihoHE dhho Aseee AliRaeARHIIGRIE] o ampangiphine.sasadyio fourth

configurations described above, preferably, the vision correction unit includes: a temperature detection
part that detedtzansambientdeompanitunchales mdetigrexatiue: steragepadinthitdetacteaction value

for correcting g}netgll%%rggnc%rof thg.m%(i)n anel ac {cl)rdingrto the %mbiehr;t fem e[atﬁjlre is stored; and a
luminance coffection section ?F\%]t, ’a%corcﬁﬁgot%‘f e %ﬁ%&éiﬁ?t%arﬁp]é}a urghl% etediel by e "
temperature deteetiinggre teailmaut tieleomaotiparvdlnestdird o the natkeiosivpigtsierage part,
and corrects the Ium%rgafggt of the main panel by using the correction value (the fifth configuration).

[0019] In the CXLEy DR R e LRI RGP Btk FeAER A A ARETh Y BBITARIRith the
ambientfigmpgratuied bytthaahpyestlascabedRrniigy atisn baHons ARBHRAIR IURIRANG Ethe

correction to be performed against such variation of characteristics as well. In the correction value

storage part, ERFPEHEE VGOV RUNEASANIES BBl eepsHE Rt ammane alihrrainesarbhstorins
Therefore, a W@%BMtYﬂW(%@@M_QQ&Qg@R&M?m temperature can be read out of the

correction value storage part and the luminance of the main panel can be corrected by the luminance

20 correction §¥EtIn. fiHikemasew ltqpe ¢hiblavicchmpiecliminbaeil chestgbp-dndheldisplyristicsen upon

the switching petween the two-dimensional, display.and the three-dimensional dis hardly visible on
the viewing si?é?@%%?e r‘é%t%g%sew cﬁ}ﬁlgl tg v\%eel%tt & ’tbvltfc- u%gleﬁg%nedgs }g%?gcgﬁlé%%ghmy
three-dimensialieivdisplaypandipedonmechwithidei ghingerfensel ofnecngtddiwtaiatwavwer. 25[0020]
In any one of rEI.}:]!I:?.?‘;,ecor_1d,to fourt COEE‘?E rations d_escrgied above, preferably, the vision ¢orrection unit
includes: a lufiAARTE HRAERAE A Bart Tbeef%@cﬁl?ﬁrﬁ U5 SO R & WG RSB e Wewing

side; and a lumingnceadissiment RasHbatRdiusisiaedy nangs:efithermaltrnang Lhasegden the
luminance detected by the luminance detection part (the sixth configuration).
value corresponding to an ambient temperature can be read out of the correction value
storage part and the luminance of the main panel can be corrected by the luminance
20 correction section. This makes it possible to make luminance changes in the display
screen upon the switching between the two-dimensional display and the
three-dimensional display hardly visible on the viewing side. Therefore, the
switching between the two-dimensional display and the three-dimensional display can
be performed without giving a sense of incongruity 1o a viewer.
25  [0020] Inany one of the second to fourth configurations described above, preferably,
the vision correction unit includes: a luminance detection part that detects a
luminance of the display screen on the viewing side; and a luminance adjustment part
that adjusts the luminance of the main panel based on the luminance detected by the
luminance detection part (the sixth configuration).

30  [0021] This allows the luminance of the main panel to be adjusted according to the

luminance of the display screen on the viewing side, thereby making luminance



30 [0021] This allows the luminance of the main panel to be adjusted according to the luminance of the
display screen on the viewing side, thereby making luminance 7 changes in the display screen upon
the switching between the two-dimensional display and the three-dimensional display hardly visible to
a viewer. Therefore, the switching between the two-dinfensional display and the three-dimensional
display can be performed without giving a sense of incongruity to a viewer. 5[0022] In the first
configuration described above, preferably, the vision correction unit is configured to change a gray

scale level of ahdmageartikplapthordhe mainpenekwdechmiobnakeLnnanceehangesdndibsimain
panel hardly visihle from the viewing side (the seventh configuration). This makes it possible to prevent
luminance chfﬂ@@%ﬂ@%@&%ﬁ%ﬂ@ﬁéﬁ%@jWéﬂél‘*séﬁéé’mﬁﬁongm@f% hemgtehingd by
a 10 viewer u%Mb@@ﬁ%@%%%@ﬁmggﬁaﬂmmmﬁleeiam%@m&beigg!@?-@aiﬂwsiona'

display. [0023] In any one of the second, third, and sixth configurations desaibed above, preferably,
the vision coreetlermadtiatientighiag tosensepllaiepryisEken Vo e-black state upon mode

switching§ytl(~5@0§ jtch pﬁﬁ%aocgﬁﬂ It] i%ﬁ&? 3 es. | [ invisible from
the viewing side (t\%l]e eight configura%ong. OOZEA%] This aj)ovv\(/%é13 %?ég%?saﬁ Y s%ﬁ@%&%@ﬁ% tlﬁ%ltblack
display state (lslackfstate}l tpohathe: swdtelyincplrelvvebnfthe itwasdidigrisierbbalidpiayangahnel, so
three-dimensignal display by.the switch panel, therehy making it possible ta prevent unnatur
luminance chéar‘?’ggsnlln eugJ%{s]%flanf %cczlilé%l %Sp%lnt}[‘ﬁex%‘\aﬂ/i/ﬁa%gg eWﬂl?ze gﬁﬁgﬁﬁiﬁﬁgwmaﬁiﬁisplay
and the three-@iimensionblddisfiayftim) beingviawes ypasddien Fhewiotanilispessiblesta perform
the switching between the two-dL[r%ensional display and the three-dimensional display without giving a

sense of incorGRARIAE SAERRRLIBbD ST e etASRIS K SRS EHED FpRRERSYAeBAN DY dark state
with a lupinangewi g Hie HisplayaaieeRRAIDg lMest-aain Ryt alsaidsaatgMthsuch a small

luminance that luminance changes in the display screen upon the switching between the
two-dimensioﬁﬂ%@ﬁ?%@lﬂ@%ﬁ%@dimensionm display are invisible. [0026] In the eighth

configuration qgsssioerh A PEPIRIARLG AR RRAE HUEfiRa WhFR 1urming he

display screen into the black state, gradually 30 decrease t gﬁJm anc%e{a%g e main panel’to turn the

display screeminfortdd:bthekvitmte canddhereafie rgradisatiy ihtr ¢ase the dispiapsceof themain panel

(the ninth black state upon mode switching by the switch panel, so as to make luminance

15  changes in the main panel invisible from the viewing side (the eighth configuration).
[0024] This allows the display screen to turn into the black display state (black state)
upon the switching between the two-dimensional display and the three-dimensional
display by the switch panel, thereby making it possible to prevent unnatural
luminance changes in the display screen upon the switching between the

20  two-dimensional display and the three-dimensional display from being viewed by a
viewer. Therefore, it is possible to perform the switching between the
two-dimensional display and the three-dimensional display without giving a sense of
incongruity to a viewer.
{0025] Here, the "black state" encompasses, not only a dark state with a luminance of

25 the display screen being almost zero, but also a state with such a small luminance that
luminance changes in the display screen upon the switching between the
two-dimensional display and the three-dimensional display are invisible.
[0026] In the eighth configuration described above, preferably, the vision correction
unit is configured to, when turning the display screen into the black state, gradually

30  decrease the luminance of the main panel to turn the display screen into the black

state, and thereafter gradually increase the luminance of the main panel (the ninth



8 configuration). [0027] This configuration allows the display screen to be turned into the black state
with a much smaller sense of incongruity upon the switching between the two-dimensional display and
the three-dimensional display by the switch panel, 5 thereby allowing the switching between the
two-dimensional display and the three-dimensional display to be performed with a much smaller sense
of incongruity. [0028] In any one of the first to ninth configuration described above, preferably, the
switch panel includes a liquid crystal layer, and a pair of electrodes arranged so that the liquid crystal
layer is interposefigyentiman the electrodes (the tenth configuration). 10 [0029] In the case where the

swich panel i dskiceorsil panel o il ahove-deserbied cpor, unaual pinance sfianoes

tend to be viewed in the ay’screen upon the sw stween thie two-dimensiona ISplay and
the three-dimensloaahdigpiayaliestadiguitherysiahitesppnseldalays:lTheteioveebytapplying such a
configuration as the first to ninth configuratons described above, . it is 15 pgssible to prevent unnatural
minance chaGECT R RO HEoAFE SCHTTBL R R Do display and
the threeglimeRsienaldiskig mRailenieredby ahewedillesabixthetemtheantiguration

described above, preferably when a voltage is applied to the pair of electrodes of the switch panel, the
liquid crystal I8yEcotimeraosal@isnlansp Rmeaunsaedvigyr ByddmelisysealaneamBmiiguration).

In the case whggde syich RANGLINEIANS AfAIGHA SIYSIRISRSINIDIEWAYe, D Hgkid chystal layer

is thicker, and therefore, luminance changes resulting from liquid crystal response delays upon the

switching betweaitheanebidilvdnsiatighdispiestadste thice wimehelenzbdis play beedrogmbre
s confiounatn R Sy e L e B B e e R B e
embodirénts [0 dispthy desieehoidhbpsasat pavebiion lajeidxpiainégwith seferdnee to the
dravings. I shud op noedfhe he dimenins, ot sensituent memeets shown e grawings do
not faithfully réfeet ’ 8 piay
screen upon the switching between the two-dimensional display and the
three-dimensional display, due to hiquid crystal response delays. Therefore, by
applying such a configuration as the first to ninth configurations described above, it is
15 possible to prevent unnatural luminance changes in the screen display upon the
switching between the two-dimensional display and the three-dimensional display
from being viewed by a viewer.
[0030] In the tenth configuration described above, preferably, when a voltage is
applied to the pair of electrodes of the switch panel, the hiquid crystal layer of the
20  switch panel functions as a liquid crystal lens (the eleventh configuration). In the
case where the switch panel functions as a hiquid crystal lens in this way, the hquid
crystal layer is thicker, and therefore, luminance changes resulting from hquid crystal
response delays upon the switching between the two-dimensional display and the
three-dimensional display become more conspicuous. Therefore, such a configuration
25 as the first to ninth configurations may be applied to this configuration, whereby more
remarkable effects can be achieved.
[0031] Heremafter, preferred embodiments of the display device of the present
invention are explained with reference to the drawings. It should be noted that the
dimensions of the constituent members shown in the drawings do not faithfully reflect

30  actual dimensions of the constituent members, dimensional ratios of the constituent

members, ete.



30 actual dimensions of the constituent members, dimensional ratios of the constituent members, etc.
9 [0032] [Embodiment 1] (Overall Configuration) FIG 1 shows a schematic configuration of a liquid
crystal display device 1 5 (display device) according to.one embodiment of the present invention. This
liquid crystal display device 1 is formed by laminating Qplurality of members in the thickness direction.
More specifically, the liquid crystal display device 1 includes a main panel 2 that displays images, a
switch panel 3 that displays a slit-form black-white image (stripe image), and three polarizing plates 4,
5, and 6 that 40834 arranged so that the main panel 2 and the switch panel 3 are interposed
therebetween ]fllrjlg(r)]gir!hth% '(]‘|uid crystal display device 1 includes a backlight 7. [00331 As shown in
FIG. 1, in the [IQUI crys?aﬂ isplay device 1, the following are laminated in the stated order from the
viewing side (tbedratitGitdoffalGnl ): the polarizing plate 4; the main panel 2; the polarizing plate 5;

the switch panel 3; th polarizing plate 6; and the backlight 7_(light source section). In the liquid
crystal display device%}écc}o?gﬂ’l‘ést% g@%@%ﬁ?’éﬁﬁﬁﬁ?ﬁ%ﬁg %H@Mﬁ%ﬁ&%@a@ ohs as both
of the polgriziggirie araryaceniihe Rask sidelihednamirapriLandibepalarzing Riaie arranged

on the viewing side of the switch panel 3. It should be noted that as the backlight 7, for example, the

following can BEsédisplayelavieckigfrmodbydagunyirspeaaiigatmemheisandhsight source type
backlight. As ayjghtt sQuige farihe DReK!IgRLAon SHRMBIGPFANAYRF,BG.8 lightigRlting diode

(LED), or the like can be used.
main panel 2 that displays images, a switch panel 3 that displays a slit-form

black-white image (stripe image), and three polarizing plates 4, 5, and 6 that are

10 arranged so that the main panel 2 and the switch panel 3 are interposed therebetween.
Further, the liquid crystal display device 1 includes a backlight 7.
[0033] As shown in FIG. 1, in the liquid crystal display device 1, the following are
laminated in the stated order from the viewing side (the front side of FIG. 1): the
polarizing plate 4; the main panel 2; the polanzing plate 5; the switch panel 3; the

15  polarizing plate 6; and the backlight 7 (light source section). In the liquid crystal
display device 1 according to the present embodiment, the polarizing plate 5 functions
as both of the polarizing plate arranged on the back side of the main panel 2 and the
polarizing plate arranged on the viewing side of the switch panel 3. It should be
noted that as the backlight 7, for example, the following can be used: a direct backlight;

20 anedge light type backlight; and a planar light source type backlight. As a hght
source for the backlight 7, for example, a cathode ray tube, a light-emitting diode
(LED), or the like can be used.
[0034] The liquid crystal display device 1 according to the present embodiment is a
three-dimensional image display device of a so-called parallax barrier type, which

25  displays a stripe image on the switch panel 3 to form a parallax barrier, so as to cause
a right-eye image among images displayed on the main panel 2 to become visible only
to the right eye, and cause a left-eye image among them to become visible only to the
left eye. Therefore, the main panel 2 displays the left-eve image and the right-eye
image on one screen in synchronization with the display of the stripe image on the

30 switch panel 3. It should be noted that in the case where the hquid crystal display
device 1 according to the present embodiment 1s used as a display device for displaying



[0034] The liquid crystal display device 1 according to the present embodiment is a three-dimensional
image display device of a so-called parallax barrier type, which 25 displays a stripe image on the
switch panel 3 to form a parallax barrier, so as to cauge a right-eye image among images displayed on
the main panel 2 to become visible only to the right eye, and cause a left-eye image among them to
become visible only to the left eye. Therefore, the main panel 2 displays the left-eye image and the

right-eye image on one screen in synchronization with the display of the stripe image on the 30 switch
panel 3. It shomid- Senotechtlaninghe dasdispherefibeclividonystal dispraypoedicerd decosding to the
present embodimeny is used as a display device for displaying 10 two-dimensional images. th
Cisplay of the SR BOars & aSBaea an e S o G el e B e oras.
the switch pane! @Bdd«ccntihuredishiddicte condbocdnrdedimibokethbetvdefdinéitplegdimansiopal

mode for displaying an image op the main panel 2 as a three-dimensional jmage .and the _
two-dimensiofth B BE B RBRE ARG BT AR BS Ah SHIRrOEIOHE PRAGE fOBSE R Fpanel 2
is, for examplaigpMAkyericahalignngnbipadauisherystakbpanel. The main panel 2 includes an active
matrix substrate on which a multiplici%/égf g}ixels are arranged in matrix, and a counter substrate

vV

arranged so a9%Ye dhsanairpane reEamRans YA ardtRl R asesrt peisividieritalirawing
specifically. 10 Fiuthefy,ing, main-npane!ia REILESS A-IRith Gyl JBUELREWRENANE ARIYR MaLrX

substrate and the counter substrate, the liquid crystal layer being switchable between a state of
causing birefriigexde afdigiragddinmetokiranbminingdigiubitshsuidbogicted ah 40 treopmmisedanel 2

may be a liquid grystal.panel other than the VA type. [0036] The active matrix substrate has,such a
configuration Fﬁa a%?‘&%ﬁ{‘;aéﬁ‘ I‘—S‘Vés%s?% 1%%%%%%’5%?5,%o%&v%r\lfv%l)r,ﬁb(fxdéae ec%%%ee%?la %alp%s?ﬁrality of
lines (solce leshgatddinesirepenebddnifieddendiguidrarestan oy trahsparentissibstiaiesitclx as a glass

substrate. It ?/%%%dabe noted that detaile ex_plan%‘ig. of the T.I%L is omitted sincggklg E’FTS are the
same as conveHTOHHF SISt 8 639 R S BREife SO JEL L/ YR 55319& SR AR F AP T med
with a 20 condugtivednatasiacnavine distids anEens sivil, sueh a8 Qs Hndiwn inoxidehdhe pixel

electrodes are arranged pixel by pixel, separated from one another. Pixels as units of image display
are defined bylgq@%égg& %@éﬁ*bﬁ@%‘?l 2 may be a hgwd crystal panel other than the VA type.

[0036] The active matrix substrate has such a configuration that a plurality of TFTs

15 (thin film transistors, not shown), pixel electrodes, a plurality of lines (source lines,
gate lines, etc.), and the like are formed on a transparent substrate such as a glass
substrate. It should be noted that detailed explanation of the TFTs is omitted since
the TFTs are the same as conventional ones.

[0037] The pixel electrodes are transparent electrodes, and are formed with a

20  conductive material having light transmissivity such as ITOs (indium tin oxide). The
pixel electrodes are arranged pixel by pixel, separated from one another. Pixels as
units of image display are defined by these pixel electrodes.

[0038] Source electrodes, gate electrodes, and drain electrodes of the TFTs are
connected to the source lines, the gate lines, and the pixel electrodes, respectively,

25  though they are not shown specifically. The configuration in which signals are input
to the TETSs via the gate lines and the source lines so as to drive the TFTS is the same
as that for a conventional liquid crystal display device, and detailed explanation of the
same 1s omitted herein.

[0039] The counter substrate has such a configuration that a counter electrode made

30  of'a transparent conductive film made of ITO or the like is provided on a transparent

substrate such as a glass substrate. Besides, on the counter substrate, color filters of



[0038] Source electrodes, gate electrodes, and drain electrodes of the TFTs are connected to the
source lines, the gate lines, and the pixel electrodes, respectively, 25 though they are not shown
specifically The configuration in which signals are inplﬁto the TFI's via the gate lines and the source
lines so as to drive the TFTs is the same as that for a conventional liquid crystal display device, and
detailed explanation of the same is omitted herein. [0039] The counter substrate has such a
configuration that a counter electrode made 30 of a transparent conductive film made of ITO or the like
is provided onféremsparendedibstrate such as a glass substrate. Besides, on the counter substrate,

color filters of GB are provided. 0] In the main panel 2 having.a gonfiguration.as desgcribed
above, the st d A o e e AR A TR LR R
transmitting liglguahcrisensiajeotaabsingihitettipgehbe pikkgbtthyavniroling elbgticfetdsigpplied 5 to

the liquid crystal layer, that is, by controlling vpltages appli cross the counter electrode and the
pixel e|ectrodé@%&%§%8?é%?ffﬁalamﬁé)%ﬁo%%@geé}%%ﬁﬁﬁ@x&%@ & Skt N WBBrfolled
by the TRT's, whatehyareas dhatayecatatad, by thameaipndilermuithligHansmitied taieuseh light

transmission regions In the liquid crystal Ia%%r are displayed as a color image. 10 [0041] It should be

noted that in thEGsFedeArd Msorirsbpleaadssior MreheseaprsyiderBrlirt va e #6,t1But the
configuration ig,0q, [iitedde s NeGRAEHIIC IR RE Wi cAlor Jitiers . [QQr.Jpsysuiich
panel 3 is, for example, a TN (twisted nematic)-type liquid crystal panel. Thus the switch panel 3 is a
TN-type liquiccelysfdtqramelhhatsbybeingtis! chpab bekhtgingtessmipedivrge trethetdditch panel
3 to be displg 1ed at _filahi haer(a nirast, as %o(%iari%ldavxggh_a liquid crystal panel of qnother_ type.
Therefore, W|t¥1¥ﬁea]nqaf|#crys§f%ilsﬁay dévice 1 acc,gordlng to the present embodiment, it is possible to
display a®hredodithEntichalihhgeawith frighar displeoseanialityb$QBASHT hheswitetfitanehB:includes a
substrate 21 Opr{ﬂcyvvmgg grllet(i}{zocg)le)%t%rresi%g?x%%%ut the configuration is not hmited to this. The
configuration may be without color filters.
[0042] The switch panel 3 is, for example, a TN (twisted nematic)-type liquid crystal
panel. Thus the switch panel 3 1s a TN-type liquid crystal panel, thereby being
15  capable of causing the stripe image on the switch panel 3 to be displayed at a higher
contrast, as compared with a liquid crystal panel of another type. Therefore, with the
Liquid erystal display device 1 according to the present embodiment, it is possible to
display a three-dimensional image with higher display quality.
[0043] The switch panel 3 includes a substrate 21 on which electrodes are formed in
20  sht-like form, and a counter substrate 22 arranged so as to be opposed to the substrate
21 (see FIG. 2). Further, the switch panel 3 includes a liquid crystal layer 23 whose
state can be switched between a state of rotating light and a state of transmitting light,
between the substrate 21 and the counter substrate 22. It should be noted when that,
in the switch panel 3, regions that assume the state of transmitting light are formed in
25  astripe form in the hqud crystal layer 23, the three-dimensional mode 1s realized.
On the other hand, in the switch panel 3, when light is rotated in all regions of the
liquid crystal layer 23, which causes the switch panel 3 to become transparent, the
two-dimensional mode is realized.
[0044] Further, on the liquid crystal layer 23 side surfaces of the substrate 21 and the
30  counter substrate 22, alignment films 21a and 22a are provided, respectively. These

alignment films 21a and 22a have been subjected to a rubbing treatment of rubbing



20 slit-like form, and a counter substrate 22 arranged so as to be opposed to the substrate 21 (see
FIG. 2). Further, the switch panel 3 includes a liquid crystal layer 23 whose state can be switched
between a state of rotating light and a state of transmiit' g light, between the substrate 21 and the
counter substrate 22. It should be noted when that, in the switch panel 3, regions that assume the
state of transmitting light are formed in 25 a stripe form in the liquid crystal layer 23, the
three-dimensional mode is realized. On the other hand, in the switch panel 3, when light is rotated in
all regions of thefgaictbeysthbtaysy @3eddoicwidudeththetbwitidie paiel-ppdybegctmettdnsparent, the

two-dimensional mode is realized. [0044] Further, on liquid .crystal layer, 23 side surfaces of the
substrate 21 atr]%e rt%%e 6%80%%&%&5%}%@ %%@% r%%%?%ﬁmqsl%% éﬁ&éﬁga %11% %%gv%i%‘?%rl@suﬁ%)ctively.
These alignmentdiinmi2dierand?Ba dane:beenmsubjecteddioctivhbing tleaprenhobiibhinge il
surfaces thereof in one direction with cloth or the like. By applying the rubbing treatment to these
alignment film ﬁf&@m%ﬁ%@%%@ﬁ?ﬁ&%@mégﬁ%ﬁqi&i@é@%ﬁ&?&%‘ﬂeﬁﬁ%%ﬁi@%d in
one certain dikegiRR. e prasaiatbadiment isalisamentidinng2ia-and 226 #f he substrate 21
and the counter substrate 22 are rubbed in such a manner that the rubbinavdirection for the alignment

film 21a providEeVatethendisstbdrateadagd b brhg ok dereiiesy ek efiflEpa2erovided on

the counter sylistate 27 3 dsyiated iom sachather At apaImalel SRdearass aswisuRcfiom the

viewing side. [0045] This causes liquid crystal molecules in the liquid crystal laye
arranged in a deisted statewodtianthdaligemisgtstlirection of liquid crystal molecules on the substrate

21 side and t ignment directiqn of liquid stal mplecules on the counter sub te 22 side have
an angle diffe encgof T eagurs(—i?¢=§gl uelre%g t%%/ﬁ@gg aeﬁeléluli%etﬁg v(ﬁfgﬁ%%ﬁgﬁrgg&%ﬁs as a TN-type

liquid crystal pasehd@D#6H ivsloiddibecnoteadihdicthbgonfigu ttionoel ti¢igulstinte? heldadswitch 15
panel 3 is not limifed tq the above-described configuration, and may be any configuration as long as a
stripe image ¢&h ﬁ%ﬁ%@%&ﬁ‘ﬂf%%d‘@? pasarEnt %BM@M@W%H}W%%@QM
active matrix sdastate@Riniichasmu RSN fHikelsiRie RIENO8d IR BaliKe 004 (40 (Lajnance

Correction) In the liquid crystal display device 1 having the above-described configuration, in the

case where ini8gdé shetrwitshipasshel Buardons asey Tolsendinar asvstlreangimensional image, a
e . il ; , Al i A
stripe Image 'Td%ﬁ%ffe%%%ﬂ'ﬁe NG R SWIERRARELR 0 n%g(%&%ﬂé %%m&q&&‘wgﬂa e visible

only to the right eye, and a left-eye image is 25 made visible o ft eye, as described above.

In this stHie, appar] dfikghit flomtedd bbby e dedsiobkeé dobfl tesgiripeandagedispieyed on the switch

panel. This configuration as long as a stripe image can be displayed on the switch panel 3. It may

be any configuration, for example, an active matrix substrate on which a multiplicity of

pixels are arranged in matrix.

[0047]

20  {(Luminance Correction)

In the hiquid crystal display device T having the above-described configuration,

in the case where images on the main panel 2 are caused to be viewed as a
three-dimensional image, a stripe image is caused to be displayed on the switch panel
3, so that a right-eye image is made visible only to the right eve, and a left-eye image is

25  made visible only to the left eye, as described above. In this state, a part of light from
the backlight 7 1s blocked by the stripe image displayed on the switch panel. This
causes the luminance of the main panel 2 when viewed from the viewing side to
decrease as compared with the case where the stripe image is not displayed on the
switch panel 3. In other words, when viewed from the viewing side, the luminance of

30  the display screen (the screen positioned outermost on the viewing side) of the liquid

crystal device 1s smaller in the case of the three-dimensional display as compared with



causes the luminance of the main panel 2 when viewed from the viewing side to decrease as
compared with the case where the stripe image is not displayed on the switch panel 3. In other words,
when viewed from the viewing side, the luminance ofj‘ the display screen (the screen positioned
outermost on the viewing side) of the liquid crystal device is smaller in the case of the
three-dimensional display as compared with 13 the case of the two-dimensional display. Therefore,
when the display of images of the liquid crystal display device is switched between the
two-dimensiorthe disgl af Bed wedimersdind nsiphrat didflese ftive, wtinaheelopibg displagesofddun

changes, whigh gives a sense of incongruit viewer, in some cages. 5 [0048] To.address this, the
following confiAiOn Ko e ERo Aocaa e e s A CBPIRS T CEry e
display deviceslgda-thmbnordiniehsitnathishiainnadeofhied disfilaneereéihh hagkdighhitisstlegrgased
so that the luminance, of the display screen in this case is at the same level as the luminance of the

display screerfiiREIERSPSF I fRra S BTRREILISARCHEHEy when viewed from the viewing side. 10
This allovgs theptuminansgedmnthe aasart thadwerdinensienahdisplian-andihe iminapcadnthe case of

the three-dimensional display to be at the same level, which makes it possible to prevent a significant
sense of incorgfuiiymtarPbanageivehhe lavidwsrtpbt guac Bngo etwe Eheteaisrgnsiansibnal display
and the three-gli ] isplaya ik | Ak ninay ﬁllfllgg | anged
during the two%ji F§§§%1q§§glay a%%gegs%%g? %@%&%ﬁﬁtﬁé%%aar%g %‘ t %%ggk Ight %‘%ﬁ%ﬁges
almost simultdhe cbishayperetneis witshingg eaytlan e sleoelineahsi bnaivspayizhd tdeplay

three-dimensional display. On the other hand, as there are time |ags in movementis of liquid crystal
moTeulas i B A A Y S R Bl i S0 o
change irstantiuPditelaiyhimtherswishipaaskbdfotivwedordiméNsliguitdisytigland eethe switch

panel 3 is sw(i:iche_d from the three-digensional mode to the twq-dimensional mode,_in gther words,

when the electHEHAGSIRIRS (51hQ RREATSSIBIERSROAHSEPLAR HR R A 2RIl Yak BRHow
phenomenon, yitieh isabp desibechialanRrarin: IhisCatsrRetbRbiguishAbHeiystatvanigeyles to

sway when the liquid crystal molecules are re-aligned, resulting in that the luminance of the main panel
2 significantly YiG®telaRoBsvareng bstwesrding Brorbraengianm dinlatiagshidef the luminance of the
main panel 2 appe: I&m{'%gﬁigganges in the display screen on the viewing side, and therefore,

the fluctuations are explained as lumihance changes in the display screen in the following 30

descriptitn. [0BSEPExéneplanydlimithadvetianges it disight/ Serdematbdutieglitelay is

two-dimensional display as described above, the luminance of the backlight 7 changes
almost simultaneously upon the switching between the two-dimensional display and
the three-dimensional display.  On the other hand, as there are time lags in
movements of liquid crystal molecules in the switch panel 3, the alignment of the

20 liquid crystal of the switch panel 3 does not change instantly. Particularly, m the
switch panel 3 formed with TN liquid crystal, when the switch panel 3 is switched
from the three-dimensional mode to the two-dimensional mode, in other words, when
the electric field applied to the switch panel 3 is nullified, a phenomenon called the
backflow phenomenon, which is to be described later, occurs.  This causes the liquid

25  crystal molecules to sway when the liquid crystal molecules are re-aligned, resulting in
that the luminance of the main panel 2 significantly fluctuates several times. It
should be noted that the fluctuations of the luminance of the main panel 2 appears as
luminance changes in the display screen on the viewing side, and therefore, the
fluctuations are explained as luminance changes in the display screen in the following

30  description.
[0050] Exemplary luminance changes in the display screen when the display is



14 switched from the three-dimensional display to the two-dimensional display are shown in FIG. 3. As
is clear from FIG. 3, upon switching from the three-dimensional display (denoted by "3D" in the
drawing, and in the following explanation as well) to the two-dimensional display (denoted by "2D" in
the drawing, and in the following 5 explanation as Wen}e, the luminance of the display screen increases
(indicated by the broken line in the drawing) in the case where the luminance of the backlight 7 is not
changed. To cope with this, the luminance of the display screen in the case of the three dimensional
display and thawitchied base dfctblereedidimensioh digikpldy dantive hatmsiptie saplesieveldhwenanging
the luminance of. acklight ¢ (indicated by.the 10 solid line in theﬁr ing),However, eyen.with a
change i the I aktoe oF B B Coit 1P A o iy AR A AR s,
since liquid crigiabadleetidy sweyedhavwdrihehddikiidw plienongenpiaacisting wpdntthitienode
switching of the switch panel 3, It should be nated that such fluctuations of the luminance of the
display screed R S HRMHSHENSRBATRAEN GHou i HE RS o s WP RRHEN DN 16t the

luminancg of thg Ragilighhd whanees1i8QahesetbaapRMesessl e hackinalensmenon is

explained in detail, with reference to FIGS. 3 and 4. As shown in (A) of FIG. 4, when an electric field is
applied to thehiglierdiperin el ing yihe eryemibars Beeleaenanseafithe haeklightréiingtin the
liquid crystal layer 2% (the majarais dlirection of e liavie AVSIg molecules 20,23amajehes the
thickness direction of the liquid crystal layer 23). Here, in the vicinities of the alignment films 21a and
22a, as anglethseribhbetivaahdisplaligmd éhafilmshe awmf dRatedlinetiquidad distdhmnaledees 23a
increase, the twist energy increases, Therefare, when the electric field lie the liguid crystal
ayer 25 1o LT LA e ) Bt e e e IR S RN O e
alignmenofimsBdaianih2fa dttenpiio bEsomen ealigwed instantbe ipohthentiubificatibthef the electric

field, causing a significant floy of liquid crystal to occur therearoynd (the luminance of the display
screen upon t ?502%"5 hétd WE?G’%%?&?Q SR fém%’ﬂrﬂﬁ%gesnf‘%m@mé of
re-alignment e{-fhe:liquighenysiakinglect e RSBdrkiavidieltiaaaidhealighmenpiimaLinand 22a

cause liquid crystal 30 molecules 23a that are positioned in the liquid crystal layer 23 and have not yet

started movingtéf thveahthameitb R ositd tohovifceeianthiwmérs b fae padropof the

luminance of the display screen due to the backflow phenomenon oceur, irrespective of
15 whether or not the lumimance of the backlight 7 changes.
[0051] Here, the above-described backflow phenomenon is explained in detail, with
reference to FIGS. 3and 4. As shown in (A) of FIG. 4, when an electric field is applied
to the liquid crystal layer 23, the liquid crystal molecules 23a are in a state of erecting
in the liquid crystal layer 23 (the major axis direction of the liquid crystal molecules
20  23a matches the thickness direction of the liquid crystal layer 23). Here, in the
vicinities of the alignment films 21a and 22a, as angles formed between the alignment
films 21a and 22a and the hquid crystal molecules 23a increase, the twist energy
increases. Therefore, when the electric field applied to the liquid crystal layer 23 is
nullified, as shown in (B) of FIG. 4, the liquid crystal molecules 23a in the vicinities of
25  the alignment films 21a and 22a attempt to become re-aligned instantly upon the
nullification of the electric field, causing a significant flow of liquid crystal to occur
therearound (the luminance of the display screen upon this is denoted by "I" in FIG. 3).
As shown in (C) of FIG. 4, with this, movements of re-alignment of the liquid crystal
molecules 23a in the vicinities of the alignment films 21a and 22a cause Hquid crystal
30  molecules 23a that are positioned in the hqud crystal layer 23 and have not yet
started moving to move in a direction oppostte to a direction in which they go back to



15 the original alignment (the state shown in (D) of FIG. 4). As a result, as denoted by "II" in FIG. 3,
the transmittance of the liquid crystal layer 23 rapidly goes down and the luminance of the display
screen decreases. Thereatfter, the liquid crystal molecg%es 23a in the liquid crystal layer 23 gradually
return to the original alignment 5 (the state shown in (D) of FIG. 4), and accordingly the bounding of
the transmittance gradually ends, whereby the transmittance of the liquid crystal layer 23 is stabilized

and the luminance of the display screen becomes constant (denoted by "llI" in FIG. 3). [0052] It should

be noted that the diqgidad ykgimeoicthiest2Ghow amafigbof F@s4b bAdsradeally dnibmotid the
thickness diregtipn ediquid. crystal layer 23 as viewed 10.in the viewing.direction, as described
above, but in %n4?{lgie' ﬁq%ﬁﬁ %I}?/é%gf lﬁ'?%g&ﬂ%e@% g%lrgecgﬁ%t\:ﬁ/qn{%ﬁ% %\e,rﬁ%s Tation g‘f) Wsatr%ﬁereof
being omittedtliel tiei sakecalf shoplifchijomet thdodrexving. [0De3kitbe thaiaantergbanges shown in

FIG. 3 described abqve are examples ywhen being viewed |n the normal direction with respect to the
screen. Lumiﬁﬁ%@@@ﬁ%ﬁé@%’ﬁ %Bt%‘él (&gl ié?%é%ﬁ@%@%&ﬁwwmgﬁﬂgﬁ@%ﬁ%@%%n the
viewing sigle ({ththerprespakambadimentclenthe diesiamiaward thedepsidept thasarean e the 0

o'clock direction and let the direction toward the bottom side of the screen be the 6 o'clock direction as

viewed from tBEAGiEHHE §oe srirroinehamansisgbmydmdarobudid grystb Hoter the 16 elvlredirection)
are shown in B3 R f3hand be.naleditha i e0-6,0 £IRek dRGURR (gJeaaida # the wisuah angle

direction in the present embodiment, but'the visual angle direction varies with the rubbing direction of
the switch paredZjods4honklibe tesddriting teelsfuitkcdispidysdeceles/ 2k s withrinasditectisrian which
the screen of the liquid grystal display device is viewed, butdn, the followin lanation, let the point of
view for viewiLh e e R L T B o e
screen dftthe ligthe ciystalgdisplayioe vicddscyilemledovéhbunamid(lide chiotigaibicdetakplahatitu is
made with reference to an exemplary, case of this, point of view, It should be noted that the, point of
view for viewiﬁlatﬁfé’eg- Qﬁg}g& lbségam%%ﬁ&lﬁoﬁ t a E‘i%‘s%ﬁ‘ ghe the center
of the screen {gnvjsweship:the theraatditection, and luminance correction 30 that will be described later
may be made at,ﬁgjt only the point of view for three-dimensional in%%%es, but also another point of

view. 16 [OOS[QfJ holls henmeseredanges benpei AB6ve darsinbrtabonaigesTamdasistiay screen
are influenced,significantly;ax hehamioss afdbgInidcrsiatmelaciies.caa afing e Rang!s:

Therefore, the luminance of the display screen significantly varies
15  in the display screen when viewed in the visual angle direction on the viewing side (in

the present embodiment, let the direction toward the top side of the screen be the O
o'clock direction and let the direction toward the bottom side of the screen be the 6
o'clock direction as viewed from the viewing direction, then, the foregoing direction is
equivalent to the 6 o'clock direction) are shown in FIG. 5. It should be noted that the
20 6 o'clock direction 1s regarded as the visual angle direction in the present embodiment,
but the visual angle direction varies with the rubbing direction of the switch panel 3.
[0054] Thus, the luminance of the display screen varies with the direction in which
the screen of the liquid crystal display device 1s viewed, but in the following
explanation, let the point of view for viewing three-dimensional images be the point of
25  view in the case where the center of the screen of the liquid crystal display device 1s
viewed in the normal direction, and the explanation is made with reference to an
exemplary case of this point of view. It should be noted that the pomnt of view for
viewing three-dimensional images may be a point other than that in the case where
the center of the screen is viewed in the normal direction, and luminance correction
30 that will be described later may be made at, not only the point of view for

three-dimensional images, but also another point of view.



with the ambient temperature (the temperature around the liquid crystal display 5 device 1), which
influences behaviors of the liquid crystal molecules 23a. Therefore, luminance changes in the display
screen shown in FIGS. 3 and 5 vary, influenced by thggmbient temperature. It should be noted that
the cases shown in FIGS. 3 and 5 are cases when the ambient temperature is 25C. [0056] Further, the
backflow phenomenon as described above occurs only when the 10 electric fields applied to the switch
panel 3 are nullified, that is, when the display of images is switched from the three-dimensional display
to the two-dinlefsidndl dispidy behendlibadispidywofiped gésis dwitdheddraimtiredintimbnsional

display to the three-dimensional display.as well, however, the luminance of the display scree
fuctuates as SRR T PG T TR e B oy T et
luminance chahgevatéhehaskighlTRettfilio Uibdennaiad i af tHedBshe weraxe sy HHRInanGRE;
changes at the above-described point of view for three-dimensional images. [0057] As is clear from
FIG. 6, in the BAbtharatRE s R whilthe e lersverermb harobardisrallstmday
three-dimensigaakdipplayithenmrefieviRhaRmaTena ke thalin theisaseswhere g Aigplay is

switched from the three-dimensional display to the two-dimensional display (FIGS. 3 and 5) does not

occur, and a SWéhyRishanseHisiberdiBlansmaes chavpaiad il therd Saatvhalunsathbyfrom the

three-dimensignal dsplay dadheakedimansionm! displas When he dsians %Wp%‘ﬁg%dérf?ﬁ% Ff;iid

three-dimensi isplay to the two-dimensional display, the 25 e
crystal are nuHifiechses tirhelidiiel conystal molgouiatiresddWed to naturally return to their original

alignment state - in.contrast, when.the display is switched from the two-dimensional display to the
hros e oA o B e o R B ot o
liquid crystal rletecicl@sidyhishliebtitehin thitchquiddrystel swilidhes thithia, abbartke Hingla3Q{0058] As
described abave, upan switching between the two-dimensignal display and the three-dimensional

display, the IUFRABHCS BVTHERSBRRY tordbresiimssina rsriay etha fuadnsyineahtirniastuates,

which gives awsgRsa Rt NSERG HINNIAR V6 WRIHIM PG ARE Swin dNBRISSART GapIRdimeRt, the
luminance is corrected upon switching between the two-dimensional display and the three-dimensional

display, so thahrrs idmirRsieaadnhmlaxiatelle barsansdhst ineongnamyet eutisolausancthe display

Screen. fluctuates as shown in FI1G. 6, since the liquid erystal molecules move slow with

15 respect to a luminance change of the backlight 7. It should be noted that FIG. 6
shows exemplary luminance changes at the above-described point of view for
three-dimensional 1mages.

[0057] Asis clear from FIG. 6, in the case where the display is switched from the
two-dimensional display to the three-dimensional display, the backflow phenomenon

20  like that in the case where the display is switched from the three-dimensional display
to the two-dimensional display (FIGS. 3 and 5) does not occur, and a switching time is
considerably short as compared with the case of the switching from the
three-dimensional display to the two-dimensional display. When the display is
switched from the three-dimensional display to the two-dimensional display, the

25  electric fields applied to the liquid crystal are nullified so that liquid crystal molecules
are allowed to naturally return to their original alignment state; in contrast, when the
display is switched from the two-dimensional display to the three-dimensional display,
electric fields are applied to liquid crystal so as to control the alignment of liquid
crystal molecules, which re sults in that liquid crystal switches within a shorter time.

30 [0058] As described above, ﬁpon switching between the two-dimensional display and
the three-dimensional display, the luminance of the display screen, viewed from the



5 [0059] As shown in FIG. 7, the liquid crystal display device 1 includes a luminance control section 30
that controls the luminance of the main panel 2, and a backlight control section 35 that controls the
luminance of the backlight 7 in response to a control sjgnal that is output from the luminance control
section 30. Further, the liquid crystal display device 1 includes a display switching section 36 that
outputs a 10 signal to the luminance control section 30 upon switching between the two-dimensional
display and the three-dimensional display, and a temperature detection section 37 that detects an
ambient temperetire sidbeslipufeonyistdhadispites delick dranthaetmatsiasignatud;the duiwande control

section 30. [0060] When a signal indicating that the switching.between the two-dimensional. 15 display
and the three HHEAETEA) S TE GBI R i PO B0 a0 ) ST NG LEEUBTZE the
luminance colgelsestinn Sbhaltauisiacdniigiisignatitthtwhbackiighbhepsoisgtionsthibagontrol
signal being a signal for changing the luminance of the backlight 7. More specifically, when a signal

indicating that HBISAREHRE e RIS AR (P TR ShAPUSIEY ISR SHARIAYN SRS from
20 the display[gutahing, seetieniz@ie; the duminance-caairalsestiord0, thMminapreaanial section

30 outputs a control signal for causing the luminance of the backlight 7 to increase. On the other hand,

when a signalqﬁmtmgtméﬂw@mmﬁr@sdm@mmm@ﬁﬂmmimi&@cﬂ&b@kl@p@rformed is
input from thec%m'(ﬂ%éé%%ﬁ*%@)gc}%%q‘%ﬁx%?s%&H‘EJ%E%@%Q%?t%% 5%‘1@%%&% ‘%eé%ﬁn'é’e”%b”smce control

section 25 30 outputs a control signal for causing the luminance o acklight™/ to decrease.
Accordingly, teentmlingneé tbantisobstotiofdd0 denchangactheitmiraotern8the Mathganet 2. [0061]

Further, the luminance control sectjon. 30.includes a luminance cotrection.par; that gutputs a
correction sigﬂ% ?p%’g#g&%%) f%#ﬁ‘r%ﬁalnl é’%fie eaﬁ}é%khﬁ‘é/kﬁ f’gﬁﬁ%fﬁgt]cg&ré@i%@ %%E&%rage part
32 in which lusiinrilee itertestianvalyestesl cespondingjonambieniie peraitigs detected by the
temperature detection section i_? are stored. 18 The luminance correction part 31 is configured to

read out a lunfiNEiEeRs PRt bedBnet e aratblse it (e e BeratEs by the
temperature dgtection seetion 37 iframdhesorestion Nalug iatagedhRAiqhd oMHiRYl the,pame as a

control signal to the backlight control section 35. The luminance correction part 31 and the 5 correction

value storage farced, angetoniim e idehimiuee sontsdanrshardompose a vision correction
10 1 oty assomy e O B RO e o
section 3%. [0@62]lThemcbtledtiorerdivesisionetidisphey doredtionadisestpradeparhSdisplyalues
switching section 36, the luminance control section 30 outputs a control signal to the
backlight control section 35, the control signal being a signal for changing the
luminance of the backlight 7. More specifically, when a signal indicating that the
switching of the display to the three-dimensional display is performed is input from
20  the display switching section 36 to the luminance control section 30, the luminance
control section 30 outputs a control signal for causing the luminance of the backlight 7
toincrease. On the other hand, when a signal indicating that the switching of the
display to the two-dimensional display is performed is input from the display
switching section 36 to the luminance control section 30, the luminance control section
25 30 outputs a control signal for causing the luminance of the backlight 7 to decrease.
Accordingly, the luminance control section 30 can change the luminance of the main
panel 2.
[0061] Further, the luminance control section 30 includes a luminance correction part
31 that outputs a correction signatl for correcting the luminance of the backlight 7, and

30  a correction value storage part 32 in which luminance correction values corresponding

to ambient temperatures detected by the temperature detection section 37 are stored.



10 (or functions) that would almost nullify luminance changes in the display screen (luminance
changes in the main panel 2) that result from operation characteristics of liquid crystal at respective
temperatures, when the screen is viewed in the normal direction with respect to the screen (FIG. 3), for
example. An exemplary case where the luminance of backlight 7 is corrected by using such a
correction value is shown 15 in FIG. 8. The luminance of the backlight 7 shown in FIG. 8 is set to
values that would cause luminance changes in the display screen indicated by the broken line shown
in FIG. 9 to bélterieniathacthatedisigrtriubiinaoodindiohted-dydiat solichime stvosurvintids. 9 should

be achieved. Accordingly, by using correction values that would cayse the luminance of the backlight 7
1 bocome the TSR LHIR T8 26 EIER G TFHEE LFISAGECH e AIRHAY B CE e Be
almost nullifiedezanssmiicminaneeleasondigaie by tag saligding ohtpuOHB dhsexampiashpwn in

FIGS. 8 and 9, the correction values are set sq that the luminance changes in the display screen upon

the switching fismtHe theduicier Serarhresagethe Thd HmisAsRsHArarsHRR B aihigy Hlified,
but the configypationiis Ratlimitesh e ﬁ@ﬁ@%@&ﬁ&%ﬁ%ﬂ%@ﬁﬂ&@f@% Aetepithatlupingnce

changes in the display screen shoul crease as compared with the case shown in FIG. 3. [00631 It

should be notéaramasefevespretisRERenbl fundtishe)isibeetoied i aothedirevtigaisiorage part 32
s vewed from B S S S e
luminance chdhgestiretherdispleyssorasnpatiedithedchedenspepwerk ideteptirnalietbdit@ctions to 19
control secton S5 4n B e BHOR G S5 HEL G R AHGE o 6 BRI PSP OATE CAlfge.
More spegificdlly ffecasas pliet vdaRi casgewhaimi fi®uminance changes in the display screen
(luminance changes in the main panel 2) that result from operation characteristics of
Liquid crystal at respective temperatures, when the screen is viewed in the normal
direction with respect to the screen (FIG. 3), for example. An exemplary case where
the luminance of the backlight 7 is corrected by using such a correction value is shown
15 mFIG. 8. The luminance of the backlight 7 shown in FIG. 8 is set to values that
would cause luminance changes in the display screen indicated by the broken line
shown in FIG. 9 to be corrected so that constant lummance indicated by the solid line
shown in FIG. 9 should be achieved. Accordingly, by using correction values that
would cause the luminance of the backlight 7 to become the luminance as shown in
20  FIG. 8, luminance changes in the display device can be almost nullified {constant
luminance), as indicated by the solid line in FIG. 9. In the example shown in FIGS. 8
and 9, the correction values are set so that the luminance changes in the display
screen upon the switching from the three-dimensional display to the two-dimensional
display are almost nullified, but the configuration is not hmited to this. The
25 correction values may be set so that luminance changes in the display screen should
decrease as compared with the case shown in FIG. 3.
[0063] It should be noted that the correction values (or functions) stored in the
correction value storage part 32 may be values that would almost nulhfy the
luminance changes in the display screen when the screen is viewed from another
30  direction with respect to the screen, or alternatively, values that cause the luminance

changes in the display screen when the screen is viewed in a plurality of directions to



5 backlight 7 is composed of LEDs, the backlight control section 35 controls the current supplied to the
LEDs so as to control the luminance of the backlight 7. It should be noted that, as described above,
the backlight 7 may have any of various configurations, and the method for controlling the backlight 7
therefore is not limited to the above-described method."10[00651 (Effect of Embodiment 1) As
described above, in the present embodiment, the luminance of the backlight 7 is changed so that the
luminance changes in the display screen upon the switching between the two dimensional display and
the three-dimelesisnsat display 15 should decrease in both of the case of the two-dimensional display

and the case OE theee-dimensjonal display: This makes it,possible to prevent the luminance of the
ain pane 2 110 tle SRy R T BB, R e S e SR T imensionai
display and thiesititeehditoeiisionalidispliagoQ066 THeusthiiighttheprhsettieclnhadimenttpon the

switching between the 20 two-dimensional display and the three-dimensignal display, the luminance of
the backlight i@?g%m&é&%égmﬂg% NrzRe it pEraEHPE iR S25E PRI o, even

when chagactgistisiaf the g &y sl .pDheswiictkRaRetsbar e ianasr-asaend g thsnambient

temperature, cause the luminance of the light 7 to change according to the changes of the

characteristic$UPRErSEpd R IsFidssine to srorokthe omngaeakibabiikdisdd EnaHgdwidbe display
screen upon theSWiEhINGHEWESHIRGMOIMERReAA displananddhe dhigedinansionalGispiay.

Therefore, it is possible to prevent a sense of incongruity from being given to a viewer tpon the
switching betweet leertnibwail e csidmalloig ple/acklibbithidmuiorensionalioigpthio[08671 30
(Modification Eﬁg‘m%ie of L;_n%bodj;@()e({\t 1) FIG. 10 shows a modification example of Embodiment 1.

This modificatior 2 %93%%% ehasa configuration that is different from the above-described

configuration ¢h@Embodiment 1 in the point that the correction of luminance is performed according to
the Iuminance(of he djsplay screen._|n the following explanation, portions having the same
configurations 484 'WE?EHB@% t 1 are denoted by the same reference

As described above, in the present embodiment, the luminance of the
backlight 7 is changed so that the luminance changes in the display sereen upon the
switching between the two-dimensional display and the three-dimensional display

15 should decrease in both of the case of the two-dimensional display and the case of the
three-dimensional display. This makes it possible to prevent the luminance of the
main panel 2 and the display screen from becoming different between the case of the
two-dimensional display and the three-dimensional display.

[0066] TFurther, in the present embodiment, upon the switching between the

20  two-dimensional display and the three-dimensional display, the luminance of the
backlight 7 is corrected according to the ambient temperature. This makes it possible
to, even when characteristics of the liquid crystal of the switch panel 3 have changed
according to the ambient temperature, cause the luminance of the light 7 to change
according to the changes of the characteristics. Therefore, it is possible to more surely

25  decrease luminance changes in the display screen upon the switching between the
two-dimensional display and the three-dimensional display. Therefore, it is possible
to prevent a sense of incongruity from being given to a viewer upon the switching
between the two-dimensional display and the three-dimensional display.

[0067]

30  (Modification Example of Embodiment 1)

FIG. 10 shows a modification example of Embodiment 1.  This modification



5 numerals as those in Embodiment 1, and portions that are different from those in Embodiment 1 are
explained in the following description. [0068] Specifically, the liquid crystal display device includes a
luminance control section 40, a backlight control secti% 35, a display switching section 36, and a
luminance detection section 42. The luminance controf section 40 is configured so as 10 to control the
luminance of the backlight 7 according to the switching between the two-dimensional display and the
three-dimensional display. In addition, the luminance control section 40 further includes a luminance

adjustment paabhabasiustsiigoruhinshceiofifferbatRlighttheabovditestoibed tonfiganatoof afie

display screen dgiegled Dy IS IRTINANSRASIREHRN S8etion AR IS WU nanee adustmept A5 part 41
uses the luminance o e |splay gcreen In the case o tﬂe WO- |menS|oRaf 8|spFay as a targe value,
and generatesia tanécinee sifiial depdavtecratise thetlunfiiknce btpéadispiay seneendetecie dhby the

luminance detection section 42 to become roximately equal to the target value. This correction
signal is outpﬁ%ﬁﬁ%’%@?ﬁﬂﬁ?’@&ﬁ?&é@&% Q,%/%a%ﬁﬁﬂ%"r?éégés?ﬁﬁ?e%ﬁm AtPE adjusted
by 20 thegbacklight&00HokEESIANIRaLIRRALT heanmineneafetecirRnEaEHAR fdis gRrapesed of, for

example, photosensors provided on the viewing side of the liquid crystal display device. Further, this

luminance de@&hﬁ@%@%ﬂb_ﬁ a@_i%’iﬁlém@@m ﬁ%@?’t’éﬂgﬂ%ﬁ'&ﬁiﬁ%an detect a luminance of the
display screemnpidne yieying, gidedn ﬁqﬁih%%m%%}gfH@Mc@%@ﬁd@éﬁ%ﬁﬁﬁxﬁﬁ%ﬁﬁ%@ unit111s

composed of the luminance adjustment part 41 an luminance detection section 42. It should be
noted that theseigion d6rrebtioklightt hivypdadiiddSothdsnlemberishizmstnsidomsihanceaadjustment part

41 and the lumipanee deteetion seclion: 4y (0873 Thus. by eaniiofing e Jyminanes, oLing hackight
7 according to the Uminance of the Scréen on the VIEWING Side, luminanceé changésin he C%Sp|ay
screen that ocowstpob the lswiiohing bétiveenciiehyG-aimedsignalkhisplayching: therwibn the

from being an e TR LISH he LA HE B G R AR B A e and the
three-dimensinpal ghsRlay¥entrol section 40 further includes a luminance adjustment part 41 that

adjusts the luminance of the backlight 7 according to the luminance of the display
screen detected by the luminance detection section 42.  This luminance adjustment

15 part 41 uses the luminance of the display screen in the case of the two-dimensional
display as a target value, and generates a correction signal so as to cause the
luminance of the display screen detected by the luminance detection section 42 to
become approximately equal to the target value. This correction signal is output to
the backlight control section 35. Thus, the luminance of the backlight 7 is adjusted by

20 the backlight control section 35.
[0069] The luminance detection section 42 is composed of, for example, photosensors
provided on the viewing side of the liquid crystal display device. Further, this
luminance detection section 42 is provided at a position at which it can detect a
luminance of the display screen on the viewing side in the hquid crystal display device.

25 Awvision correction unit 11 is composed of the luminance adjustment part 41 and the
luminance detection section 42. It should be noted that the vision correction unit 11
may include other members than the luminance adjustment part 41 and the
luminance detection section 42.
[0070] Thus, by controlling the luminance of the backlight 7 according to the

30  luminance of the screen on the viewing side, luminance changes in the display screen

that occur upon the switching between the two-dimensional display and the



[0071] 5 [Embodiment 21 FIG. 11 shows a configuration for decreasing a sense of incongruity
caused by luminance changes in the main panel 2 that occur upon the switching between the
two-dimensional display and the three-dimensional di%trzl(ljay, in a liquid crystal display device according
to Embodiment 2. As the basic configuration of the ligtiid crystal 10 display device is identical to that of
Embodiment 1 described above, explanation of the configuration of the liquid crystal display device is
omitted herein. [0072] Specifically, as shown in FIG. 11, the liquid crystal display device includes a
display switchihtpsetiom36ndediipahyotmdicof€Enebeetimenhil @ disp iy ceritdetiopravitiila(vision
correction unit) that gutputs a correctign signal for. turning images into 15 a bla isplay state (black
state) upon th%%%%é‘fp‘i%’fr‘)é%}%r‘%ﬁr% ,f%n aeg}gﬁlgf %8?1&311 %egﬁc}& %%ﬁ%%?‘gb%{]sgcgﬁ%%g&et ata signal
according to thecéeaiioamsiphiablishedihbenetetribatsibadiqligherystal display device also includes
a luminance nt&rﬂ section that outputs a control signal to the backlight control section 35, which is
however not sH8WH in the drawing. 20 [0073] The display control section 56 is configured so as to
output imgge Rt siaaadfol displaying images on the main panel 2, to a source driver that is not

shown. The display control section 56, when receiving a correction signal from the display correction
unit 51, generates an IHagd! ddersigrmardamatar Gradestensing alsgorexEnmoremigragrysedetevel of

zero) accordingg, e coreption;signelyand oML e 20 S, The {A0E deia Signgl gutout from

the display control section 56is input into a rce driver that IS not shown source driver
generates a gray scalenigushblibpidgysignbiisadedeotitheninage dapdasignal Housdiopust thdiepdaand
outputs the gray scale level di ignal. This gray,scale level display si is, supplied to.the pixels
of the main pé?ﬁggf(f %ﬁré?geﬁﬁrﬁéﬁ a a%trrliéc')t S OJ\EII\I%’(]% .%Pﬁhcs?oﬁﬁﬁﬁaagéofﬁ& g)é%'lﬁ@ﬁ%? is
displayetbon thephgidgpanelsde07%4) ThedisglByntotestion Ladsbibwheivrecetying akigoatirdicating
the 22 switching pbetween tl}e tw _-diﬁensﬁﬁﬁﬁ)l%and the three-dimensional display from the
display switchifi 38 o] YOSMIET BeBrtaAfeheBlack display, to the display

control sectiofpG2po Gsctartunihe knaee interheihlask disalav.sfate. dnaieawidhuhea the
luminance fluctuates unnaturally upon the
display switching section 36 identical to that of Embodiment 1, a display correction
unit 51 (vision correction unit) that outputs a correction signal for turning images into

15  ablack display state (black state) upon the display switching, and a display control
section b6 that outputs an image data signal according to the correction signal. It
should be noted that the liquid crystal display device also includes a luminanee control
section that outputs a control signal to the backlight control section 35, which is
however not shown in the drawing.

20  [0073] The display control section 56 is configured so as to output image data signals
for displaying images on the main panel 2, to a source driver that is not shown. The
display control section 56, when receiving a correction signal from the display
correction unit 51, generates an image data signal at a lower gray scale level (for
example, a gray scale level of zero) according to the correction signal, and outputs the

25  same. The image data signal output from the display control section 56 is input into a
source driver that 1s not shown. This source driver generates a gray scale level
display signal based on the image data signal thus input thereto, and outputs the gray
scale level display signal. This gray scale level display signal is supplied to the pixels
of the main panel 2 via source lines that are not shown. Thus, an image in the black

30  stateis displayed on the main panel 2.
[0074] The display correction unit 51, when receiving a signal indicating the



5 switching between the two-dimensional display and the three-dimensional display, this display
correction unit 51 outputs a correction signal that causes an image data signal of a low gray scale level
(e.g., a gray scale level of zero) to be output from the?' play control section 56. Further, the display
correction unit 51 includes a timer part 52 that counts e time while the correction signal for the black
display is being 10 output. When a predetermined time from the start of output of the correction signal
for the black display is counted by this timer part 52, the output of the correction signal is stopped in
the display cosrettiomghitteterhere fore;dmithrifiersitd odvep e serith éblecdnfigubationsiitis] plogsigte to return

the display to the ngrmal image display aft rtg}? black display of images is.performed for
predetermined IS E LSRRI e B Se Y th e Te S5 TP R e of

occurrence ofHumindssghangedispibe dairopantiod iRtwasl give alrcnserofincehghliykio a
viewer upon the switching between the two-dimensional display and the three-dimensional display.

Further, the pfatidfriiMEd tiethes e dembthd i gRerants Sdhgie saprl@ntteningtithes of the
switch pagel Jipdhadiarighorsiahdispiay2R:8eyiee dmanba vasiadaceprdingdahaamigient

temperature. [00751 This allows images to be in the black display state for a predetermined time, as
indicated by hitsHiplAvRIGTactionnBl maked s ssublectippravant fhetwatisrisast imagamaiance of

the main panch 2 dveng e e SLSWEELITD 11N SVIELABDSI 108 BEiDG Wsyieg Aggprdingly. it s

possible to prevent luminan hanges In panel 2 that would give a’sense of incongruity
upon the switchipippetwamh seaitwos8imEnstbag thisglaglan dahedhreeadibidnsidudedis playefrom being

viewed by a viewer.,lt,should he noted that the solid line in FIG. 12 indicates lumingnce ghanges in the
display screeh ™ 05}7 ‘iicl?r‘t‘ﬁle”?,{gﬁee%br%%%%o@rlg&?%eflfﬁ?flﬁ%%@f%xgtﬁ%ﬁ%cﬁ%é}ggésg%e form 30
both of tive follawiing, aSviheicatee dytdne:brakambrfeoin iGstht tfefagetobtheeoigsadoakysieducing
the luminance of the display screen to achieve the black display 23 state, when images are turned
into the black @%HWE&%!%W&XH@%%W&%& H&Efgl%ﬁg ga%@ﬂ?@%ﬁfi%%f%display

screen from thehlack dispiay siate-taithe.ouginalininansa levehelghauldifierneted that the display

correction unit 51 may be configured so as to perform either one of the fade-out and the fade-in. 5
[00771 In the pheveresrTboditraAg i BladkRssRYle dneoipadbesindes i thenesswlimagethe
luminance is cgmpleteb. nilified, 5o ihagihe display.be ggﬁg?% npletely, é@%] Bﬂtdaﬂ the case
where the Iumingz?nc?e of tEe gisp ay g%?éeg?s redggé:%d t% suc a%[eve%tﬁatgummance c%nges in the
main pahg| 2 opunntheusiyitcHihg inetvéemtne dtmdimeesionat tisptapamd bditheed-clicnersional
display are notyisible. In other 10 words, in the present embodiment, the gray.scale level of an image
data signal ot UL RN e SRS Eo Rt B RPN AL IS S el o SeR6 Gy I mage
data signal mayheaugignaheka geaynscaledeveltior reddtingrkiedunikphsepidikedisplay screen to

such a level that luminance changes in t BrnFEin" pﬁnel 2 upon the switching between the
two-dimensiortaFefi EVR=1) Bl di Bhd algmgg,t%:glﬁ&d time may be set to the longest

time among possible switching times of the switch panel 3 in the hiquid crystal display

20 device, or may be varied according to the ambient temperature.
[0075] This allows images to be in the black display state for a predetermined time,
as indicated by hatching in FIG. 12, which makes it possible to prevent fluctuations of
the luminance of the main panel 2 during the time of switching of the switch panel 3
from being viewed. Accordingly, it is possible to prevent luminance changes in the

25  main panel 2 that would give a sense of incongruity upon the switching between the
two-dimensional display and the three-dimensional display from being viewed by a
viewer. It should be noted that the solid line in FIG. 12 indicates Juminance changes
in the display screen.
{0076] Further, the display correction unit 51 may be configured so as to perform

30  both of the following, as indicated by the broken line in FIG. 12: the fade-out, i.e.,
gradually reducing the luminance of the display screen to achieve the black display



15visible. 100781 (Effect of Embodiment 2) As described above, according to the present
embodiment, images are turned into the black display state, upon the switching between the
two-dimensional display 20 and the three-dimensionalzgisplay, for a period (a predetermined time) until
unnatural luminance changes in the main panel 2 disappear. This makes it possible to prevent
luminance changes that would give a sense of incongruity from being viewed by a viewer, upon the
switching between the two dimensional display and the three-dimensional display. 25100791

[Embodiment Sfate, wiEiGim3sshows tasmtigucdivhblaclddmdasing te send gheffmbongnaty caused by

luminance changegs.in.the main panel,2 that occur ypon the switching between the twosdimensional
dioplay and 1B R S B R E R e
Embodiment 3o Thesdgifiglhaionaoichisveinbadamadt isediifecdrihio thahiBsptmfiguettorotlmmbbdiment

2 in the point that the display cpntrol section in 24 Embodiment 2 described above is a backlight
control sectionP AR B R G1Eh 43 BT 60 B AN St NP L Of the backlight. As
the basic gonfiguraliompfrbe tiguist ervsiatidispiayigevicRlisddpntical tecthat afds rbedimetiekase

described above, explanation of the configuration of the liquid crystal display device is o omitted
herein. Beside&hieiisdrgtiuasreirsmmlatedngldipdetbetfibadisplinbemmss rmemddEscribed

above are dengieg by heSameLeISIaNGS MEHRIRaAR0SXRIATANAN AHbeSAMGiz AMilGdRerein.

[0080] Specifically, the liquid crystal display device according to the present embodiment includes a
display switchlaeesdetiohaénaeetichingehan iheEmbodiaesit 4 ppon the switching between the

two-dimensional display and the three-dimensional display are not visible. In other
10 words, in the present embodiment, the gray scale level of an image data signal output
from the display control section 45 1s not imited to the level of zero, but the image data
signal may be a signal of a gray scale level for reducing the luminance of the display
screen to such a level that luminance changes in the main panel 2 upon the switching
between the two-dimensional display and the three-dimensional display are not
15 wvisible.
[0078]
(Effect of Embodiment 2)
As described above, according to the present embodiment, images are turned
into the black display state, upon the switching between the two-dimensional display
20  and the three-dimensional display, for a period (a predetermined time) until unnatural
luminance changes in the main panel 2 disappear. This makes it possible to prevent
luminance changes that would give a sense of incongruity from being viewed by a
viewer, upon the switching between the two-dimensional display and the
three-dimensional display.
25 (0079}
[Embodiment 3]

FIG. 13 shows a configuration for decreasing a sense of incongruity caused by
luminance changes in the main panel 2 that occur upon the switching between the
two-dimensional display and the three-dimensional display, in a liquid crystal display

30  device according to Embodiment 3. The configuration of this embodiment is different
from the configuration of Embodiment 2 in the point that the display control section in



10 a luminance control section 60, and a backlight control section 35 that controls the backlight 7. The
luminance control section 60 outputs a control signal to the backlight control section 35, based on a
signal output by the display switching section 36. Further, the luminance control section 60 includes a
display correction part 61 (vision correction unit) that réduces the luminance of the backlight 7, upon
the 15 switching between the two-dimensional display and the three-dimensional display, so that
unnatural luminance changes in the main panel 2 should not be viewed. [0081] The display correction

part 61 includEsrdeithaepbitibirabtdalevignsaheddshibiatinbseontol sighdicdlselndiglasut. When a
predetermined,ti om: C ' is cqounte iS timer portion 62, the
output of the %Bg%%{ﬁ%%agaﬁﬁfﬁ%gg%ﬁﬁéﬁzcttléo%rl;f %%lgéﬁg%%pp%é)ﬁ}%%s%lt e control signal
can be outputdorferpredetesfithrelitinde;rastid theptasdanite Embvodioad ot th4068RhiHudioenttdl signal

output from the display correction part.61 is a signal that causes the luminance of the backlight 7 to
ecrease. tholED) PALINg e COrRRTS VR PG e FROIROrE LRI B Ghe

control sectionBatethbiemthiBE dentahsignalilibe serrRrmatihelitiis ciysialcishlay-device turns
black, and luminance changes in the main panel 2 upon the switching between the two-dimensional

display and thEtHedirgrneAdenaled SRy Baee ARy ab R Me 68 BT RRe: BUBAKHAS Minance

changes of th 1gabh 6penihe switchingfremthe three-dimensional display to the
two-dimensional display. As indicated by the 30 solid line in FIG. 14, luminance changes in the main

panel 2 that o uSts tifis b khioligphe aoraed sisplandesitecregadargtarhapiesamirdly visible by
o th . . 7 o i aft iohi
from the threc R e e S B R tero

from the three- |menS|ona]I]8
dashed-tiottech Inmin@.chdtind icatesnb0asedvherek iunctndrehstehiong 3fothahenthireds timensional

display to the twq-dimepsigpal display, the luminance of the 5 backlight 7 is decreased when the
two-dimensio#g%%%ﬂa)? ‘isqﬁgﬁg - 1 (Q,glﬁ?p(gr%e&%ﬂwé 8%9@@%%%@%@?—%%% s%ﬁal display is
performed, withellightresitosl eédhied Whihased diydkedisplayconechoniRathp twisdiesedbeibabove.
[0084] Further, the display correction part 61 may be configured so as to_ perform both of the following,

as indicated byfthelBHERER iR lnERaDee qoptralrecignifd includes a display correction part 61

(vision correction unit) that reduces the Iluminance of the backlight 7, upon the

15  switching between the two-dimensional display and the three-dimensional display, so
that unnatural luminance changes in the main panel 2 should not be viewed.
[0081] The display correction part 61 includes a timer portion 62 that counts the time
while the control signal i1s being output. When a predetermined time from the start of
output of the control signal is counted by this timer portion 62, the output of the

20  control signal form the display correction part 61 is stopped. Thus, the control signal
can be output for a predetermined time, as 1 the case with Embodiment 2.
[0082] The control signal output from the display correction part 61 is a signal that
causes the luminance of the backlight 7 to decrease, thereby causing the screen into
the black display state. Therefore, when the backlight control section 35 receives this

25  control signal, the screen of the hiquid crystal display device turns black, and
luminance changes in the main panel 2 upon the switching between the
two-dimensional display and the three-dimensional display become hardly visible.
{0083] FIG. 14 shows luminance changes of the backlight 7 upon the switching from
the three-dimensional display to the two-dimensional display. As indicated by the

30  solid hine in FIG. 14, luminance changes in the main panel 2 that occur due to the

backflow phenomenon of the switch panel 3 are made hardly visible by causing the



10 gradually reducing the luminance of the backlight 7 to achieve the black display state, when the
screen is turned into the black display state; and the fade-in, i.e., gradually increasing the luminance of
the backlight 7 from the black display state to the origi §I luminance level. It should be noted that the
display correction part 61 may be configured so as to g rform either one of the fade-out and the
fade-in. 15 [0085] In the present embodiment, the "black display” encompasses, not only the case
where the backlight 7 is completely turned off, but also the case where the luminance of the backlight
7 is reduced tduwsuuiradevéthhdrithaldrice dearges frtheradataranebd tupenther shitstvinchbatween

the two-dimengional display and the three-dimensignal display are not visible. 20 [Q086]. (Effect of
Embodiment 3 %\i{%&%e& (%%l}lsglﬂrﬁggglﬁ’@gggﬁbeg a %ve, accor 5)??1% p?g[g%ﬂ W?ﬁ%nt,
fluctuations oftiine ki idaieel dothalfiainpaicl, 2 1epuiting drombeRavierspbliqlid wrystakhin fagmswitch
panel 3 are made invisihle by reducing the luminance of the 25 hacklight 7, upon the switching
between the t 6%%91&8?‘?5}5&%&@ @Ytﬁ%@ﬁwfﬁm{@ﬁ%ﬁiﬂ%‘]ﬁéﬁ%ﬂﬂ%ﬁﬁﬂ%@F%@%Ie to
prevent lningaeRIGNANORSIA Wouldhaike 1R 3aRsiRIAGERATIRIa Y IRWERFRM Qeeuriingdn the
display screen upon the switching between the two-dimensional display and the three-dimensional

display [008 780t Ehas sthe Hiethmedmesrswg slstherniame doring dratithovt saswiesiopahicof a

lauid crystal sdisplay fevie agaatcing (e i Badimedl 4. Lingenfigyration of Embodiment 4 is

different from that of Embodiment’l described above regarding the configuration of the switch panel. In

the following d2pRHatiBnyidwely diefdieptaportiverdiarepdes 6iibedy hrdadaniptionsaboptifiemportions

common to the configuration of Embodiment .. are 5 pmijtted, herei 083] cifically,.as shown in

FIG. 15, a swi?c%?bgﬁéei%%%ﬁdgg 3 %};Cﬁg%#égb%?a leos!{ 10 %W%ﬂf&% ggg%égoos 't each other,

and a liglid crysidukalye rdddisgriayides eivesitihdseisufistratesicRiengoblhekslibplistesitbe., the

substrate 102, gn a surface thereof on the liquid crystal layer 104 side, twq first electrodes 105 and 10

106 are arran@gbe%f%\eagf:‘ig%ﬁéﬁ%“i’i% ?ﬁ@r@b%%}\%w@i%étﬁfﬁﬁ%ﬂﬁr@@'%.}'ﬂwm}&fe 103,

on a surface thereekan:the iaHicheretal iakal-tRASide. RoseeRpHIglctiost L Qkis foHREHriginal
luminance level. It should be noted that the display correction part 61 may be

configured so as to perform either one of the fade-out and the fade-in.

15 [0085] In the present embodiment, the "black display” encompasses, not only the case
where the backlight 7 is completely turned off, but also the case where the luminance
of the backlight 7 is reduced to such a level that luminance changes in the main panel
2 upon the switching between the two-dimensional display and the three-dimensional
display are not visible.

20 [cos6]

(Effect of Embodiment 3)

With the configuration described above, according to the present embodiment,
fluctuations of the luminance of the main panel 2 resulting from behaviors of liquid
crystal in the switch panel 3 are made invisible by reducing the luminance of the

25 backlight 7, upon the switching between the two-dimensional display and the
three-dimensional display. This makes it possible to prevent luminance changes that
would give a sense of incongruity to a viewer from occurring in the display screen upon
the switching between the two-dimensional display and the three-dimensional display:.
[0087]

30 [Embodiment 4]

FIG. 15 shows a schematic configuration of a switch panel of a liquid crystal



[0089] In the configuration as described above, when a voltage is applied across the first electrodes
105, 106 and the second electrode 107, an electric field is formed 15 between the first electrodes 105
and 106, in portions thereof close to the clearance 11%§ide, as shown in FIG. 15. It should be noted
that, in portions farther from the clearance 110, electriCTields vertical to the substrates 102 and 103
are formed between the first electrodes 105, 106 and the second electrode 107. In FIG. 15, the electric
fields are shown with broken lines schematically for explanation. Further, in FIG. 15, 20 cross sections

of the substratesk02damibd 86;0adishzite Hophddimstat 4y rtiio 4arievnation oL dtohimg:is dmsitted.
[0090] The elegtric fields as described above ormed petween the substrates 102 and 103,
hereby oo R oA Lo A 1 et I e e T 9t ayer
104. This allovis awicbaea-iquld ciydtdldensstodpdaiertiad Jdnl2 Aidhichtgitieient phadesvebadions
occur to incident light at different positions in the plane direction of the panel, respectively, [0091] By
causing the sAREAREBIEE HhAY W%%Eﬂ’a}m%@&%%&% %B&%,Oﬁfﬁfg@wﬁsf} Hrystal

layer 1045funcligns:tikg.as@ptical lens when electric fields are applied to the liquid crystal layer 104.
Therefore, by causing a right-eye image 30 and a left-eye image to be displa&/;ﬁd on the switch panel

101, and causiii$the fgaralicalSiataperton [l ankticnsadtsh bkl Mdischigsreyaiinige on the
main panel 2 27 Ganbe auses 165 BRch NS ISP ADRA HgRIaYR IMARS PO IE.MAR PRAS|2 can
be caused to reach the right eye, by the liquid crystal layer 104. Accordingly, with the switch panel
101, it is possity idedehder eetwibalinrehsiontildmdde aispibiledsohdtratemire panekghstze/idled as a
three-dimensional image by a viewer. Qn the other 5 hand, when no electric field is applied to the
fauid crystal e TORS: TE B B D Pt SRR AL L BT T e s
a two-dingensitithimagenishoutt heleates-thitGhhaobfigusation ©fh aldisplay devieeforie., the
three-dimensional display, incorporating such liquid crystal lenses, . is identical to the configuration of a
Hir gl Diswa

usual device, HHFAEHIRE B IREHBREIPHEL SR iSrvErbtaYeTol e 1d In the liquid

crystal display.demicgUusingdhgswidch panel 101 that forms such liquid crystal lenses, the liquid crystal

layer 104 of the switch panel 101 has a thickness that is significantly greater than the thickness of the
liquid crystal I%%f In the configuration as described above, when a voltage is applied across the

first electrodes 105, 106 and the second electrode 107, an electric field 1s formed
15  between the first electrodes 105 and 106, in portions thereof close to the clearance 110
side, as shown in FIG. 15. It should be noted that, in portions farther from the
clearance 110, electric fields vertical to the substrates 102 and 103 are formed between
the first electrodes 105, 106 and the second electrode 107. In FIG. 15, the electric
fields are shown with broken lines schematically for explanation. Further, in FIG. 15,
20 cross sections of the substrates 102 and 103, and the liguid crystal layer 104 are shown,
but hatching is omitted.
[0090] The electric fields as described above are formed between the substrates 102
and 103, whereby liquid crystal molecules are aligned according to the electric fields in
the liquid crystal layer 104. This allows a so-called liquid crystal lens to be formed, in
25  which different phase variations occur to incident light at different positions in the
plane direction of the panel, respectively.
[0091] By causing the switch panel 101 to have the configuration as described above,
a part of the hiquid crystal layer 104 functions like an optical lens when electric fields
are apphed to the liquid crystal layer 104. Therefore, by causing a right-eye image
30 and aleft-eye image to be displayed on the switch panel 101, and causing the liquid
crystal layer 104 to function as an optical lens, a left-eye image on the main panel 2



the switch panel that displays a stripe image as in Embodiment 1. Therefore, a switching time until the
alignment of liquid crystal molecules in the liquid crystal 15 layer 104 of the switch panel 101 switches
is longer than that in the case of the configuration of Embodiment 1 described above. Even in such a
configuration, by applying any one of the configuratio's of Embodiments 1 to 3, it is still possible to
reduce luminance changes in the display screen upon the switching between the two-dimensional
display and the three-dimensional display. 20 [0093] (Effects of Embodiment 4) As described above, in
the present ermthobimawtethe cemlgtllaﬂieﬁh ijfeaﬂwb:& Egitogimentsd do thdesghibethabdveridapplied in

the liquid crystal dlﬁ ¥e%%}{|%§[ '”Clﬁg'n |flckbﬁanel ?11 that sAhe I'ﬁm%lf&n% lgnses This
eéen

makes it 25 possso 0 preven cur f:e o ance ¢ g |n t dlspﬂay Would give
a sense of |noo:mgdzhlpatmhlmwersqmmﬁhetsmt@ém mtmmwmmsma@w@pm and the

three-dimensional disp W|th the switch panel 101 h vmg a onfiguration with a long switching
time for the S\H?l%ﬁﬂfﬁlbejg/ HLRede e %ﬂé&%‘?gr%é{[lﬁ rBIATENSIORARERNEY 30[0094]

[Other Embodizentslhed no cl&rantie 1§MW‘E@Q§&W§%@QM®@MM%¥@@@%W@I”M

but the embodiments described above are merely examples for embodying the present invention.
Therefore, thel Bledermpge sdhespitiparelidothiempduinsssbiesaisg dpsoasengliisabodying

the present Inyesiiana SRLANR9hAera abee: dessrlued smbadments eambe meflied appropriately

as long as it does not go beyond the spirit 0 e inventio 095] In each of the above-described

embodiments d@ﬂimtywm@tmggmtphwd suystal ksthe, swidehpeaiéb 3ha hendwitcitipandla however,
g‘n‘i‘/y be a STN Igd &hrialRPast Ala Igd st Ranel o kARl YPG: QL Alleriatvely. a panelin
10 [0092] In the liquid crystal display device using the switch panel 101 that forms such
liquid crystal lenses, the liquid crystal layer 104 of the switch panel 101 has a
thickness that is significantly greater than the thickness of the liquid crystal layer of
the switch panel that displays a stripe image as in Embodiment 1. Therefore, a
switching time until the alignment of liquid crystal molecules in the hiquid crystal
15 layer 104 of the switch panel 101 switches is longer than that in the case of the
configuration of Embodiment 1 described above. Even in such a configuration, by
applying any one of the configurations of Embodiments 1 to 3, it is still possible to
reduce luminance changes in the display screen upon the switching between the
two-dimensional display and the three-dimensional display.
20 [0098]
(Effects of Embodiment 4)

As described above, in the present embodiment, the configuration of any of
Embodiments 1 to 3 described above is applied in the ligud crystal display device
mcluding the switch panel 101 that forms the hqud crystal lenses. This makes it

25  possible to prevent occurrence of luminance changes in the display screen that would
give a sense of incongruity to a viewer upon the switching between the
two-dimensional display and the three-dimensional display, even with the switch
panel 101 having a configuration with a long switching time for the switching between
the two-dimensional display and the three-dimensional display.

30 [0094]

[Other Embodiments]



10 configuration as long as it is a display panel that can be switched between the two-dimensional
display and the three-dimensional display. [0096] In each embodiment, the present invention is applied
to a liquid crystal display device. However, the configyration is not limited to this, and the present
invention may be applied to a display device of anothéf type, such as an organic EL 15 It should be
noted that in the case where the main panel is formed with an organic EL, the main panel itself
doubles as a light source section. Industrial Applicability [0097] The display device of the present
invention can be usedada disptayhdducentOdhtiadirgenswitcmpandidhabiscappbimed dwitching the
display of imaggl% b(ﬁ%verﬁn t o-diamgn%ional dis Iag and three-dimen ioHal di%gla . 29 CLAIMS 1.
A display device c%mp(ﬁ5|ﬁg:egcr1§l1a(i3n Ba(r)l‘éef fhat |§p]<ya§?§a glﬁ];l)n%g%r; Sy S?N?P('Jlﬁgp n 3??gﬁged to be
opposed to thénraitigpandfhihefswitehenanetveing-aspabierel Swiiching ehneadhbinass a
two-dimensional mode that causes an image displayed on the main panel to%?e viewed as a

e SR

two-dimensior@&?ﬁ’ﬂ%@@ & SRIERC I APNENELR-HRY MR e viewed
stereoscapicallyyeclupinance.cantphaaaicn shat shanuesa jHapranas 9f 1heoman aansidngn 10
mode switching by the switch panel; and a vision correction unit that makes a luminance change

in the main pabfeiomarty sHiBlebha WERgside upon mode switching by the switch panel.
[0095] In each of the above-described embodiments, a TN-type liquid crystal panel is

used as the switch panel 3. The switch panel, however, may be a STN liquid erystal
panel or a iquid crystal panel of another type, or alternatively, a panel in any

10 configuration as long as it is a display panel that can be switched between the
two-dimensional display and the three-dimensional display.
[0096] In each embodiment, the present invention is applied to a Hquid crystal
display device. However, the configuration is not limited to this, and the present
invention may be applied to a display device of another type, such as an organic EL.

15 It should be noted that in the case where the main panel is formed with an organic EL,

the main panel itself doubles as a light source section.

Industrial Applicability
[0097] The display device of the present invention can be used as a display device

20  including a switch panel that is capable of switching the display of images between
two-dimensional display and three-dimensional display.



2. The display device according to claim 1, wherein the vision correction unit is 15 configured to
change the luminance of the main panel, so as to make a luminance change in the main panel hardly
visible from the viewing side upon mode switching by the switch panel. 3. The display device
according to claim 2, further comprising a light source“20 section for emitting light to the main panel,
wherein the vision correction unit is configured to change a luminance of the light source section.

4. The display device according to claim 2 or 3, 25wherein the vision correction unit is configured to
adjust the luminance of the main panel so as to catife\aliSplay screen viewed from the viewing side
to have a constant luminance upon mode switching by the switch panel. 5. The display device
according to any one of claims 2 to 4, 30wherein the vision correction unit includes: a temperature
detection partthat detacissiaadabientéempriature; 30 a correction value storage part in which a
correction value for correcting the Iumin@fgce of the, main panel according to the ambient temperature

is stored; and a 1ArARHRAEO FRHHIRRARESR tHS%ccording to the ambient temperature detected
by the tegperature defectiomRartcIeatsRulthaeppetianvale slaregRdhencargclippyRlue storage

part, and corrects the luminance of the main panel by using the correction value.
being capable of switching a mode between a two-dimensional mode that causes an

image displayed on the main panel to be viewed as a two-dimensional image and a
three-dimensional mode that causes the image to be viewed stereoscopically;:
a luminance control section that changes a luminance of the main panel upon
10 mode switching by the switch panel; and
a vision correction unit that makes a luminance change in the main panel

hardly visible on a viewing side upon mode switching by the switch panel.

2. The display device according to claim 1, wherein the vision correction unit is
15 configured to change the luminance of the main panel, so as to make a luminance
change in the main panel hardly visible from the viewing side upon mode switching by

the switch panel.

3. The display device according fo claim 2, further comprising a light source
20 section for emitting light to the main panel,
wherein the vision correction unit is configured to change a luminance of the

light source section.

4. The display device according to claim 2 or 3,
25 wherein the vision correction unit is configured to adjust the luminance of the
main panel so as to cause a display screen viewed from the viewing side to have a

constant luminance upon mode switching by the switch panel.

A. The display device according to any one of claims 2 to 4,
30 wherein the vision correction unit includes:

a temperature detection part that detects an ambient temperature;



6.The display device according to any one of claims 2 to 4, wherein the vision correction unit includes;
10a luminance detection part that detects a luminance of the display screen on the viewing side; and
a luminance adjustment part that adjusts the luminance.of the main panel based on the luminance
detected by the luminance detection part. 15 7.The di &ay device according to claim 1, wherein
the vision correction unit is configured to change a gray scale level of an image displayed on the main
panel, so as to make a luminance change in the main panel hardly visible from the viewing side. 20
8.The display device mmm@WathM&:mnﬁémwﬁim ®rrectivvhenbin fecvigiontingtlection unit

is configured tlo turn the dtsrgl(_aa%screen 8TtaOC&P 1C tsﬁt e, so&g& g]akergtlumllrgaqng% hange in the
main panel inviSibi& frony eV|eW|n8 side, tpon Ao eswafnhlng %e Witeh péne £'8The display

device according to clalmrﬁinancewmeéetﬁbthgawmnmlmrmmgrtd&maﬂﬂué@d tomphiemityning the
display screen,into the black state, grad decrease the luminance of the main panel to turn the

display screer§HEStHSEOSI L R T he P oA hers ARe SR TR ARl sttt iDanel
30 10.The display-aeNiCeReC A SiRgARY20- Sl @ Pnadde of the main panel by using

the correction value.

6. The display device according to any one of claims 2 to 4,
wherein the vision correction unit includes:
10 a luminance detection part that detects a luminance of the display screen on
the viewing side; and
a luminance adjustment part that adjusts the luminance of the main panel

based on the luminance detected by the luminance detection part.

15 7. The display device according to claim 1,
wherein the vision correction unit is configured to change a gray scale level of
an image displayed on the main panel, so as to make a luminance change in the main

panel hardly visible from the viewing side.

20 8. The display device according to any one of claims 2, 3, and 6
wherein the vision correction unit is configured to turn the display screen into
a black state, so as to make a luminance change in the main panel invisible from the

viewing side, upon mode switching by the switch panel.

25 9 The display device according to claim 8,
wherein the vision correction unit is configured to, when turning the display
screen into the black state, gradually decrease the luminance of the main panel to twwn
the display screen into the black state, and thereafter gradually increase the
luminance of the main panel.
30
10. The display device according to any one of claims 1 to 9,



wherein the switch panel includes a liquid crystal layer, and a pair of electrodes arranged so that the
liquid crystal layer is interposed between the electrodes. 5 11.The display device according to claim

10, wherein, when a voltage is applied to the pair&electrodes of the switch panel, the liquid
crystal layer of the switch panel functions as a liquid ciystal lens.

wherein the switch panel includes a hquid crystal layer, and a pair of

electrodes arranged so that the liquid crystal layer is interposed between the
electrodes.

5 11 The display device according to claim 10,

wherein, when a voltage is applied to the pair of electrodes of the switch panel,

the hiqud crystal layer of the switch panel functions as a liquid crystal lens.



