Dl SPLAY DEVI CE BACKGROUND OF THE I NVENTION Field of the Invention 5 The
present invention relates to a display device having a polarizing plate or
a circularly polarizing plate. The present invention particularly rel ates
to a display device in which |ight emtting elenents are arranged in
matrix and light is emtted from both sides of the light emtting el enent.
10 Description of the Related Art A polarizing plate or a circularly

pol arizing plate is used for a conventional organic EL panel having an
organi c EL el enent (For exanple, Reference 1. Japanese Patent No.
2761453). Such an optical conponenirds, A Ay gad: si nce external light is
reflected in an electrode fornmed in a display area and that reduces the
visibility of an 15 inage. Particularly in a state where no inmage is

di spl ayed, an el ectrode ser B REROUNDGBOTHEUNGENTI@Nd t he background
could be reflected in the electrode. Further, even in a state where an

i mge is di $ildyethe Iprepbibens such as reduction in contrast or difficulties
in displaying black color could arise. Lam nated wave plates such as a
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serves as a quarter wave plate, and a circular polarizing pl at
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phone of |ate years o 1 display a main screen and a sub
screen by providing a panel having an EL el enent and a

10 Description of the Related Art
A polarizing plate or a circularly polarizing plate is used for a conventional
organic EL panel having an organic EL clement (For example, Reference 1: Japanese
Patent No. 2761453).  Such an optical component is provided since external light is
reflected in an electrode formed in a display area and that reduces the visibility of an
15 image. Particularly in a state where no image is displayed, an clectrode serves as a
mirror surface, and the background could be reflected in the electrode. Further, even
in a state where an image is displayed, problems such as reduction in contrast or
difficulties in displaying black color could arise.
Laminated wave plates such as a laminate of films giving rise to a phase
20 difference of 1/2 wavelength, which collectively serves as a half wave plate and a
laminate of films giving risc to a phase difference of 1/4 wavelength, which collectively
serves as a quarter wave plate, and a circularly polarizing plate including such a
laminated wave plate are gencerally used (Reference 2: Japanese Patent No, 3174367).
As an example of an electronic device having an EL element in a display area,

25 a cellular phone can be given. A cellular phone of late years has been enabled to

1



panel having a liquid crystal device, or by providing panels having a
liquid crystal device in response to the increasing information and
functions. However, in the case where a main screen and a sub screen is

di spl ayed by 5 providing such a plurality of panels as described above, an
el ectroni c device has becone heavy and thick. BRI EF SUMVARY OF THE

I NVENTION It is an object of the present invention to provide a display
device which has a 10 plurality of display surfaces and which further

achi eves i g‘]jfts § Malhifdeqning a sphépreen py ppividing apanel diasippay Fdediwenthadiang
such a new structure will be solved. A display device in which light is

em tted fronkaet Ragngasligsid grystandevigs wof ibygproeidérgepanely bfeng edliqud asysaldual
em ssi on dizﬁlay.device) will be provided in view of the above problens. A
dual eni ssi dfevificaplaponte\d de ihasasng infuntatioe ahébheiiosd. |y different 15 from
the structure of a cellular phone in which two-screen display is perforned
by using displayEkw&asgﬁesbecﬁ&wﬁhmehﬁﬁhngs&%@hﬁmﬁHhhb%@&eﬁh@ﬂ%?k@e&%@Cked
together. That is a structure in which |light em ssion fromone Iight

em ttingSel gmevitingasuchea r;ﬁ@r@ﬁ?ﬁ 3L Panéls A ddierifdddgbdNRatandce QM HONMYRE Aas.
el enent is provided and also fromthe opposite side. Thus, an electronic

devi ce havi ngcénébedvyemtisgicen di splay device can be made thin and 20

| i ghtweight. As for the dual em ssion display device, both electrodes of a
light emtting elenment, which are provided opposite each other, are
required to be transparent since light is emtted fromboth sides of the

light emtting elenent. In Fg{gﬁgﬁ:ﬁ%ﬁ@ﬁﬂi@%ﬁlfﬁﬁgﬁgNeXt ernal |ight
I bed a ere

reflection in an el ectrode descri ~above can uced; 25 however,

another P10 o of L 48 | RLBHTR PO %% RS BATB hng

In case;@gf Blﬂﬁhyq}fsﬁép"ﬂy surfaces and which further achieves lightweight and thin. Then,
problems of a display device having such a new structure will be solved.

A display device in which light is emitted from both sides of a light emitting
element (referred to as a dual emission display device) will be provided in view of the
above problems. A dual emission display device has a structure technically different

15 from the structure of a cellular phone in which two-screen display is performed by using
display arcas respectively having light emitting elements stacked together. That is a
structure in which light emission from one light emitting element can be recognized
from the side that a semiconductor clement is provided and also from the opposite side.
Thus, an electronic device having a dual emission display device can be made thin and

20 lightweight.

As for the dual emission display device, both electrodes of a light emitting
element, which arc provided opposite each other, are required to be transparent since
light is emitted from both sides of the light emitting element. In consequence, the
problem of external light reflection in an electrode described above can be reduced;

25 however, another problem of difficulties in displaying black color (black display) arises.
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in OFF state where no imge is displayed, the other side can be seen
therethrough. In accordance with the inability in displaying black col or,
the contrast would also be reduced. 5 As thus described, another problem
in dual em ssion display device has been arisen. Hence, it is an object of
the invention to provide a dual em ssion display device which can perform
pure bl ack display and can achi eve high contrast. A dual em ssion display
devi ce accorﬁ[gng %o the invention has a polarizing plate or a circularly
pol ari zi ng phat BroBl¢m #ésce pings Ff@rb%hlﬁlﬁéfé@g.s aR tpuispatenti ang iplcateeofideaskadispldy,
transm ssion axis and an absorption axis that are at an angle of 90.
Further, trals@’s statsnwhsre sodmdgabsdispeyednthexsleraidepmindre sebmthepdthtoagh.ar b at
a 90 angle, and the transm ssion axes and absorption axes of the

pol ari zi ng pispeiencrayithathe ianlglityain dibplayatg biask coher dicnaditek wanBuhBs be
deviation of either transm ssion axes and absorption axes is referred to
as angul ar deduatli on of axes). The acceptabl e angul ar deviation is 15 45 or
|l ess (a range of -45 to +45), preferably, 30 or less (a range of -30 to

+30), anBd furtherapmes eeadibyd, ackth@prbl&s ihalvhPBAGsRh di%,qa)t QevidOhas BOM
still further preferably, 5 or less (a range of -5 to +5).” Bl ack di splay

that i t f | i0ft are Bhissi ; I f
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contrast can be inproved by using such polarizin

angul ar devigbiceR el éan%rﬂ%ﬁ?ui‘@@l%%i%@gi glflc?&ﬁln&?uetvg hféh{%qntr‘alé. and 4B. As

shown in FIG 4A for exanple, as to a t1on axes o0 arizing plates,
and potarizing ol ate o RArER G, PRkt Bkededl0 80 MISER 1" Plahatec,
ol bt Ao AN R B MRS, Ak B
call ed ‘i{}osﬁx%gsrmsgi% Szixis3 and an absorption axis that are at an angle of 90°. Further,
transmission axes and absorption axes of polarizing plates are at a 90° angle, and the
transmission axes and absorption axes of the polarizing plates may have angular
deviations. (hereinafter, angular deviation of either transmission axes and absorption
axes Is referred to as angular deviation of axes). The acceptable angular deviation is =

15 45° or less (a range of -45° to +45°), preferably, « 30° or less (a range of -30° to +30°),
and further preferably, = 10° or less (a range of -10° to +10°), and still further preferably,

* 5° or less (a range of -5° to +5°). Black display that is a state of no light emission
can be purely performed and the contrast can be improved by using such polarizing
plates,

20 Next, the angular deviation will be described with reference to FIGs. 4A and
4B.  As shown in FIG. 4A, for example, as to absorption axes of polarizing plates, an
absorption axis A of a polarizing plate A and an absorption axis B of and polarizing
plate B which are at an angle of 90° are called as crossed nicols. Further, transmission

axes of the polarizing plate A and absorption axes of the polarizing plate B which are at

25 90° are also called crossed nicols.



Mor eover, the absorption axis A and the absorption axis B which are
parallel to each other are called to as parallel nicols. Further, the
transm ssion axis of the polarizing plate A and the transm ssion axis of
the polarizing plate B which are parallel to each other are also called to
as parallel nicols. 5 The angul ar devi ation denotes the deviation fromthe
original angle. For exanple, as showmn in FIG 4B, deviation fromthe 90
angl e of the crossed nicols, and_ deviation fromthe parallel nicols where
the absorption axi¥OKo¥Hahsberptionaxiax andiheplsorpimadxisB wiogh are pesdll to
other. The sane is true in using transm ssion axes. Further, the angular
devi ati on neSAch aiberaasgafalisdofo p peradiel micols dvuthcdi thg transtiisiali peist éfotheof |
10 deviation (rotating direction). Such a polarizing plate or a circularly
pol ari zi ng praEilsplpreodiadd theomartshissienixis obthe potaiiaig plate I whtctiane pardilélh
the structure of the dual em ssion display device. A polarizing plate and
a circul arl ytopattesthei arg agb @hlécdmd)yas perallsledcdln. conbi nation. Further, a

pol arizing plate or a circularly polarizing plate may be provided with 15
an anti-Gefl ecti verhki dmpuldrodevetdiPi@otedNih - @vdidnt f:8RL MRNbrigia Repertgqr med
by diffusing reflected Iight in the depression/projection of the surface,
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the 4 10 deviation (rotating direction).
Such a polarizing plate or a circularly polarizing plate is provided on the
emission surface in accordance with the structure of the dual emission display device.
A polarizing plate and a circularly polarizing plate may be used in combination.
Further, a polarizing plate or a circularly polarizing plate may be provided with
15  an anti-reflective film. For example, anti-glare treatment can be performed by
diffusing reflected light in the depression/projection of the surface, thereby reducing
reflection.  Alternatively, anti-reflection treatment may be performed on a polarizing
plate or a circularly polarizing plate by heat-treatment. Thereafter, hard coat treatment
may preferably be done for the protection from external shock.

20 As described above, the problem of black display in a new structure of a dual

emission display device in which light is released from both sides of a light emitting

clement can be solved. In addition, the contrast can be improved

BRIEF DESCRIPTION OF THE DRAWING

25 FIGs. 1A to 1D show a dual emission display device according to the
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invention. FIGs. 2A and 2B shows a dual em ssion display device according
to the invention. FIG. 3Ato 3C show circuitry of a dual em ssion display
device according to 5 the invention. FIGs. 4A and 4B show a pl acenent of a
pol ari zing plate according to the present invention. FIGs. 5A and 5B show
an experinment on the invention. FIG 6A shows an experinment on the
invention. 10 FIG 7 is a graph showi ng an experinental result on the
invention. FIG 8 is a graph showing an experinental result on the

i nvention.. FVEEIONGA to 9C show an el ectronic device having a dual emn ssion
di splay device according to the invention. FIGs. 10A to 10C show an

el ectroni c device Héwi A9 and@é skowssai dunl dnSi@y dishyd@siee a86#0Mdi 139tHe0
the invention. FIGs. 11A and 11B show a placenent of a circularly

pol ari zi ng phat¢mioaccording to the invention. FIGs. 12 shows a pl acenent of
a circularly polarizing plate according to the present invention. 20

DETAI LED DESCRI PTIFIS CRA THEC! VRN B agitei o dRs1s5 1ot MeBlr s ©f

the present invention will be describéed bel ow wt ence to t
acconpanyi nghdiRwhigs. Note that in all figures for describing the 25
enbodi mrent nodes, the sane reference nuneral s denote the sane parts or

parts having FIGs. 4A and 4B show a placement of a polarizing plate according to the

present invention.
FIGs. 5A and 5B show an experiment on the invention.
FIG. 6A shows an experiment on the invention.
10 FIG. 7 is a graph showing an experimental result on the invention.
FIG. 8 is a graph showing an experimental result on the invention..
FIGs. 9A to 9C show an clectronic device having a dual emission display
device according to the invention.
FIGs. 10A to 10C show an electronic device having a dual emission display
15 device according to the invention.
FIGs. 11A and 11B show a placement of a circularly polarizing plate according
to the invention.
FIGs. 12 shows a placement of a circularly polarizing plate according to the
present invention.
20
DETAILED DESCRIPTION OF THE INVENTION
Embodiment Modes
Embodiment modes of the present invention will be described below with
reference to the accompanying drawings. Note that in all figures for describing the

25 embodiment modes, the same reference numerals denote the same parts or parts having
5



5 the sane function, and the explanation will not be repeated. Enbodi nent
Mode 1 In this enbodi nent node, a case where a polarizing plate or a
circularly 5 polarizing plate is provided in a dual em ssion display
device will be described. A general view of a dual em ssion display device
is showmm FIG 1A A first polarizing plate 101 is disposed on a panel 100
of a dual em ssion display device, and a second polarizing plate 102 is
arranged as crossed nicols, that is the axes of the first and the second
pol ari zi ng pihasage frestion, agd thei explanagor wilk hotjwl rapdaidng pl ate. 10 Her eupon,
t he axes of polarizing plates may have angul ar deviation from crossed

ni col s configuration, and the angul ar deviation nay be 45 or |ess,
preferably, 30 or less, and further preferably, 10 or less, and still
further preflenbtdignent Mode 11 ess. When the angul ar devi ati on from crossed
nicols configuration is 45 or less, the transmtted light is reduced by

50 % conpared wi tfintthe &mbaEmeht efbde] ahdassiRdREe a%’éol@ﬁiiﬁ%' hte MR cHreularl
configuration as is shown in Enbodinent 2. Further, in e case where Fhe

| ar  devipaldrng flate ich i { il . d_by 90 %
angul ar devipatdr ghl:gate Op@vide@$Sa dhﬂ%rﬁﬁs‘%ﬁg&%ﬂgﬁﬁg}r&%\g&}} féc?cli%s%filblés@ 5 )c/)r

or nore, and further in the case where t a
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conditions are suitable for practic use. I'spl ay area
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el ement .
crossed nicols configuration, and the angular deviation may be + 45° or less, preferably,
% 30° or less, and further preferably, = 10° or less, and still further preferably, + 5° or
less. When the angular deviation from crossed nicols configuration is = 45° or less,
the transmitted light is reduced by 50 % compared with the transmitted light under
15 parallel nicols configuration as is shown in Embodiment 2. Further, in the case where
the angular deviation is = 10° or less, the transmitted light is reduced by 90 % or more,
and further in the case where the angular deviation is + 5° or less, the transmitted light
is reduced by 99% or more; and these conditions are suitable for practical use.
In a panel 100, a display area 103 which is provided with a light emitting
20 element and a semiconductor element, and a driver circuit part 104 are provided; and
the driver circuit part 104 is connected to an external circuit 105 via a flexible printed
circuit board (FPC), an anisotropic conductive film (ACF), or the like. The external
circuit 105 includes a power supply circuit or a controller.  As shown in FIG. 1B, such

a dual emission display device emits light from both surfaces of the panel having the

25  light emitting element.



6 Further in the invention, the color emtted froma light emtting el ement
may be nonochronme, full color (of RGB toned) For exanple, full color

di splay or area color display can be performed by using a color filter, or
a color filter and a color conversion |ayer when a white light emtting
material is used. Further, full color display or area 5 col or display can
be performed by using a color conversion |layer when a blue light emtting
material is used. FAn_ enl arged cross-sectional view of a panel is shown in
FIG IC A driver Firfhgnd) &f diveption the celppeditied fromp Heht emitisworéthed niny be
taki ng the case of usi nﬂ athinfilm transistor (TFT) having a

pol ycryst al | FRBOGW9eohylifqoian (0 R G tencdinbbe cxdmopleyviill, cadott Hisplag @r fardaneolor
transi stor having an anorphous silicon film or a MOS transistor having a
single cr ys‘ﬂléﬂ’laYrﬁ%ﬂ bt pofdymedbylusad a Ealot fiker, ot heoldr filter anBRTcdler @kasidnhe
conductivity of a p-channel type; however, the driver TFT may al so be an
n- channel t ylpeer vsenshebite ilighFtGittidCmaterth] iy ededTFFudRQ, RIPYAIEEisOMS or afka
insulating surface has an inpurity region that is forned by addi ng an

i mpuri ty Sel emvéotdisplay cas bbqregdrhed By kS £ TR HAHESon [Thyd BRch & Mdle jishit ©
be source region or drain region. The sem conductor filmis crystallized by
| aser irradieatitthiz, mfxeailiingseand/ or the use of nmetal such as nickel. A gate
el ectrode is provided over a channel region of the sem conductor filmwth

a gate insulatinguf Chimtgbd QAGRSEARRAL vibwSGANBLAG b IsAGwA IR EIENINN) Al Srver

provided in the sane |ayout as the gate e irstinsulatrng film

is provided t58si : I . a.contact hqle.is
Formed I n tha fr s P IRetREodinen ol S aRe R rBrie 20N e WiF g

r'egi on.
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the first ek%%%a‘i 919:% :}l%(} ’be%rfagli9£ Olpuermeggthga Sdriver TET here has the conductivity of a

p-channel type; however, the driver TFT may also be an n-channel type.

As shown in FIG. 1C, a driver TFT 100 provided over an insulating surface has

an impurity region that is formed by adding an impurity element such as boron to a

15 semiconductor film and that is to be source region or drain region. The semiconductor

film is crystallized by laser irradiation, heating and/or the use of metal such as nickel,

A gate electrode is provided over a channel region of the semiconductor film with a gate

insulating film therebetween. A scanning line (not shown) is provided in the same

layout as the gate clectrode. A first insulating film is provided so as to cover the gate

20 electrode, and a contact hole is formed in the first insulating film over the impurity

region. A wiring formed in the contact hole serves as a source wiring or a drain wiring,

and a signal line (not shown) is provided in the same layout. A first electrode 111 is

provided so as to be electrically connected to the drain electrode. Further, a second

‘insulating film is' provided so as to cover the first electrode 111, and an opening is

25 formed over the first electrode. A layer containing an organic compound (hereinafter
7



25 formed over the first electrode. A |layer containing an organi c conpound
(hereinafter 7 referred to as an organic conpound | ayer (EL layer)) 112 is
provided in the opening, and a second electrode 113 is provided so as to
cover the organic compound | ayer and the second insulating film Further,
an organic material (including a |ow nolecular weight conpound or a high
nol ecul ar wei ght conpound) or a conposite material of an 5 organic material
and an inorganic nmaterial may be used for the organic conpound |ayer.
Further, eitFdered & #Hgtrepreaniei ewosndtlayco (ER layarh| 14 iexpcovidal bt deepeningbe
formed in the organic conmpound |ayer. Generally, a ground state is a

si ngl et st at a:d aperonfl ghictrede ehitis frovided ssiangl etvee o brgahis tcatrpoisd fgtedided
to as fluorescence. Lumi nescence froma triplet excited state is referred

to as phosphthcescant msulating fidsceFaghér amoaganld nakgRDi(cRAROoL NGy | AYBEular
includes |ight em ssion using either of the excited states. Furthernore,

bot h fl uor esweigbecamsbupd @s pHOFIEEOERGRT w%ht@@oﬁmﬁld) bhus:on@bgl&ehatenal of an
fl uorescence or phosphorescence can be sel ected dependi ng on

| um nescenceorgpiiopendrial Ahd SEBGRER mASHENANLA kel fG th
compound | ayer 112, an HIL (holre 1r151 If’llj ecétxlﬂon Ieayg}r g@rgahf&éﬂ?;ﬁf P@mﬁr

transport |ayer), Iﬁﬂth@ﬂeltﬁéﬂ Qﬂh%ﬁﬂbﬁélfcagtaltéi&eﬁ dri rplﬁrkxg't_ sthfd] c%fltﬂe%laned in

transport layer), and an ectron injectio ayer) are stack

order from thgeo,ggyggeco%ﬁ IdiégEfal &}E?«?_ng Ourﬁf' sﬁtte ris & Nplgglgt&rﬁa?eg

BCP for an ETL r an spectlvely e
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are used Furthermore, both fluorescence and phosphorescence can be used; thus, either
fluorescence or phosphorescence can be selected depending on the luminescence
property of each RGB.
As shown in FIG. 3B, in an organic compound layer 112, an HIL (hole
15 imjection layer), an HTL (hole transport layer), an EML (light emitting layer), an ETL
(electron transport layer), and an EIL (electron injection layer) are stacked in order from
the anode side. Typically, CuPc for an HIL, a-NPD for an HTL., BCP for an ETL, and
BCP: Li for an EIL are respectively used, but not limited thereto.
As for the organic compound layer (EL layer) 112, in the case of full color
20 display, specifically, a material layer producing luminescence of red (R), green (G), and
blue (B) may be deposited appropriately and selectively by vapor deposition with the
use of respective deposition masks or by ink-jet. Specifically, CuPc or PEDOT for an
HIL, o-NPD for HTL, BCP or Alqs for an ETL, BCP:Li or CaF, for an EIL, are used

respectively.  For example, Alqs doped with each dopant corresponding to each

25 luminous color of R, G, or B (DCM or the like for R, DMQD or the like for G) may be
8



respectively. For exanple, Alga doped with each dopant corresponding to
each 25 lum nous color of RR G or B (DCMor the like for RR DMD or the
like for G may be 8 used for the EM.. Note that the organic conpound

| ayer is not limted to the above structure. As for a nore specific

| ayered structure of an organic conpound |layer, in the case where the
organi ¢ conpound | ayer 112 that emts red light is fornmed, for exanple, 5
after 30 amthick CuPc and 60 nmthick a-NPD are fornmed, Al ga doped with
DCMV2 and r ub¥sfdor teddddsi Nate thet He agamimcpipolankbyens et dimitddi tghthe ebostet i ng
| ayer; BCP is deposited to be 40 nmthickness as an electron transport

| ayer; and BOmRctwped with Li  is deposited to be 1 nmthickness as an

el ectron injection |layer by using one and the sane mask. \Wen an organic

conpound | ayer 112A¢ Fata mwotd spegitieclaydred blrudtoref (iraiestganif c8mpBind Ryt tHeCk
a-NPD is forned, Al ga doped with coumarin 545T is deposited as a green

l'ight emittidge kiyeriht 0rdQicAdnipBubd 148} ¢KNEBEemBERJ Bl $PRTIEE FoRSxAble, |
electron transport layer to be 40 nmin thickness, and then BCP doped with

Li is deposidfed 30 RhicRIGPL’AA 400 hEGhiR N NS b R 1%%%‘40 ed Wl@lilgé by

usi ng the sane deposition mask. Wen the organic conpo yer t hat

emts blue |jghtibicc i@ Hgﬁa&itgg:i % Pg@{@h?hﬁ%ges@fag %Lreﬁolli%ﬁ{m%ﬂltﬁlgxlgggc Beipd; 60

nm thick a-NPD are forned, roxypheny enz ol ate]

zinc: Zn ( Pg@ggsiieﬁ tg%gqﬁ)' ﬁrﬁ%i&l&c@f asilQn ergcttr(pril %lél?_s%ﬁlsrﬁl% %?tﬂn%bgjé’gg W\;\ﬁﬁlt . Li

deposited a n el ectron transpor ayer, an i
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green light emitting layer to be 40 nm in thickness, BCP is deposited as an electron
transport layer to be 40 nm in thickness, and then BCP doped with Li is deposited as an
electron injection layer to be 1 nm in thickness by using the same deposition mask.
When the organic compound layer 112 that emits blue light is formed, for example,

15  after 30 nm thick CuPc and 60 nm thick o-NPD are formed, bis {2- (2 - hydroxyphenyl)
benzoxazolate] zinc: Zn (PBO); is deposited to be 10 nm thickness, 40 nm thick BCP is
deposited as an electron transport layer, and 1 nm thick BCP doped with Li is deposited
as an electron injection layer by using one and the same mask, thereby forming a light
emitting layer.

20 In the above organic compound layers, CuPc and o.-NPD common to pixels can
be formed over the entire surface of the pixel area. Further, a mask can be shared by
respective colors, for example, a red organic compound layer, a green organic
compound layer, and a blue organic compound layer can be formed by suitably sliding a

single mask. Note that the forming order of an organic compound layers can be

25  decided appropriately.



conpound | ayer, and a bl ue organic conpound | ayer can be fornmed by suitably
sliding a single mask. Note that the form ng order of an organi c conpound
| ayers can be 25 decided appropriately. 9 In the case of white |ight

em ssion, full color display may be performed by separately providing a
color filter or a color filter and a color conversion |layer. A color
filter or a color conversion |ayer nmay be provided on the second substrate,
and nmay be pasted to the substrate thereafter. Further, a color filter or
a col or conver si onnsht apgr of whiteHighe ehiigpin, tilhicolos dspldyt edy devwasturgicdray be
formed. Furthernore, a dual em ssion display device in which one surface
gives full cwpantely pphvigingrdedlbe fiteher agiol@sfiltdrofiAChicomatdoavasion!layrcan be
acquired. A passivation filmcontaining nitrogen 114 is formed by
sputtering osoléMilter drchetslby cOiRYSHt 1438r Ry SHeUpBvRied o0@X16BcRANRbLE®, Ohd
Space created hereat may be 10 filléd with nitrogen and seal ed, and a

desi ccant neyaPBe PhiRPELthel 084ERe tHIGBRAC q3urt'1_i91|r, L®for (ﬁel% 3 24D FUPEERnOf

the display area may be covered by the first electro the second

h
el ectrods, qapl:r%h%i@hgh? kA Ss ¢ éaeékﬁv{vﬁirarfi%éf%g&ﬂn&ﬁb%hﬁ&ﬁndaé, Pagied

to the substrate, and irst polarizing plat a and a secon

pol ari zi ng e, : ivel r Qvi for the substrate and the
seal i ng Subgn?igsﬁ%&&%@agg&{xgé ﬁg&gﬁglo\ﬁgrsﬁyrgﬁe lveg?lgléf%ﬁr 8@&%3“‘3?%%@% tves
qyention the first electrode 111 and the

fabricated rdj 10.the |

second elecﬁﬁo gﬂkggngf%éﬂ%%%ﬁ%ﬁﬁ¥ﬂﬁ¥y%ranslucent. Accordingly, the Iight
is emtted fromthe light. emtting.layer, to e first display.surf

t hrough the first Iléngsc,sg’tai)lalérPﬂTl?o'gﬁamtgHB“Pge&hiﬂi ¥ ‘%Qﬁ’?‘f"il géf %“Bgﬁmﬁ %%I%ht
emtting laygr to the second display surface throu%p t he second el ectrode
113. 20°1n SHHER ROTaRInY mﬂlﬂg@c@r@@wﬂﬂamﬂﬁ@awr@m PR Croaly Raresteney ibg

rel eased_t hr h the, substrate side where the driver TFT is provided and
al so reggas ggllégh‘f’{ﬁ{‘]d}ﬁtf%?é‘ @rggpq:zﬂtai, and a desiccant may be disposed ins?de the space.

Further, the side surfaces of the display area may be covered by the first electrode, the
second electrode, and other electrode. Thereafter, a sealing substrate is pasted to the
substrate, and a first polarizing plate 115a and a second polarizing plate 115b are
respectively provided for the substrate and the sealing substrate.

15 As for a dual emission display device as thus fabricated according to the
invention, the first electrode 111 and the second electrode 113 are
transparent/transtucent.  Accordingly, the light is emitted from the light emitting layer
to the first display surface through the first electrode 111, and the light is emitted from
the light emitting layer to the second display surface through the second electrode 113.

20 In other words, luminescence from the light emitting element is released through the
substrate side where the driver TFT is provided and also released through the sealing
substrate side opposed to the substrate side (see the arrow showing the direction of the
light emission).

In addition, the dual emission display device emits light by disposing the first

25 and the second polarizing plate as crossed nicols, and black display is performed in the

10



substrate side opposed to the substrate side (see the arrow show ng the
direction of the light emssion). In addition, the dual em ssion display
device emts light by disposing the first 25 and the second pol ari zi ng

pl ate as crossed nicols, and black display is perforned in the 10 part
except the displaying area, so that the background can not be seen through
even when viewing fromeither side. Pure black display is enabled and
contrast can be inproved accordingly by the invention using polarizing

pl ates for aPduafcephihglisphayied sishago thayitiebadkgtoundddi tiobibe saerc ihroughacvien

pol ari zing plate may be used for the dual em ssion display device as shown
in FIG 1D. whan viculing frpnpoeitlari ddeg Rirathéackadispixeds ohatded hadvconttiss cambea
fast axis; however, a slow axis is used in this enbodi nrent node. In

addi tion, aningbsedpidcontispty by theUuR@entésh aﬁingédcﬁarm’inga pR@dsafdrza MgaPb@tissionFor
exanple, the first polarizing plate 115a and the first wave plate 116a are
st acked, andlitfigy &8¢@nd 10 pol ari zing plate 115b and the second wave plate
116b are stacked, thus respectively providing a first and a second

circul arby pol ari zhngdioat @s,\ircmﬁtyl;['bsdlﬁriziﬁ@fgmbgnaﬁ:ﬁ'agied W Vi RIual EmiW¥%nle

either a pair of quarter-wave pla a pair o -wave plates, or a

combi nat i on dpliNERU R WBYS RIAEEIDS! %Eﬁ&l&‘r?&gﬁ(téi%]ﬁ%igg'@y?ﬁ?@%@d@% dow

bel ow, an experinental result show ng prom ne ~of using
poler 10 Bl 148 GRTREBAPAL 0 B LS, RS L ARBLEL Sl e
AL R L N e A AT R
ot es 1, kBB gt Bl RO RSRRRO 0845 Ptk 7 s
10 polarizing plate 115b and the second wave plate 116b are stacked, thus respectively
providing a first and a second circularly polarizing plates. The first and the second
wave plate may be either a pair of quarter-wave plates, a pair of half-wave plates, or a
combination of the both wave plates stacked together.
In Embodiment 1 below, an experimental result showing prominent effect of

15 using a polarizing plate in comparison with a circularly polarizing plate will be shown.

In addition, the result of using combinations of wave plates is shown in
Embodiment 1. It is found that a combination of a quarter-wave plate and a half-wave
plate stacked together, or the pair of quarter-wave plates is suitable for the first and the
second wave plate.

20 In particular, as Condition ii shown in Embodiment 1, a transmission axis (a
tirst transmission axis) of the first polarizing plate and a slow axis (a first slow axis) of
the first quarter-wave plate, and a transmission axis (a second transmission axis) of the
second polarizing plate and a slow axis (a second slow axis) of the second quarter-wave

plate are each arranged at a 45° angle; the first and the second transmission axes are

25  arranged in parallel that is as parallel nicols; and the first and the second slow axes are
11



first transm ssion axis) of the first polarizing plate and a slow axis (a
first slow axis) of the first quarter-wave plate, and a transm ssion axis
(a second transm ssion axis) of the second polarizing plate and a sl ow
axis (a second slow axis) of the second quarter-wave plate are each
arranged at a 45 angle; the first and the second transm ssion axes are 25
arranged in parallel that is as parallel nicols; and the first and the

second sl ow axes gr.e 111 a r%nged in parallel (FIG 11A). Further, the
first and t h8"8%&6HY PAts Blfé:tl ohlAkedugligr thsefitgt mhide Sepmdpbadtiption axdsymay hat
is, as crossed nicols, and the first and the second slow axes may be
arranged per E‘é AERRIsH perpendichlagiynidat inorsaxosstoicbls std giedivsanidsthe secand alokb
angle to the first transm ssion axis, and the slow axis of the second

quart er - wavedgisaney be agangedepegpenadinglaziyt ol bthef inosds, sholirstsiosy awtdl id fea 45°
transm ssion axes of the polarizing plate is arranged as crossed nicols.
In such strugngle sthe dirgp dlansthizbing akis, atdthe sNOr ds ofthp 9bht ZjuRGer-PhvdtBate &
guarter-wave plate, a panel (a light emtting elenent), a quarter-wave

plate, arfd a pBliaanghi RGhpfaiesi@y axRIMANEE taldhiSEo §RGCf hebbRBYIn r@étﬁﬁsf ing
to Condition iv shown in Enmbodi nent 1, the transm ssion 10 axis gfpt e

first pol arizidgepbatssad rdolst ThisaEEiRRIAY) 2 Plaiifel dhe éd;&é’vagf&}aﬁiz% the
first half-wave plate, and the transm ssion axis of the second po arlﬁng

plate (the sgeeNgquirferRieaie $34OMN MG??& 1 eﬁlrﬁ%nglc%yneg%)'éa é]l(aénér;iﬁaééeﬁﬁ%negand

hal f-wave plate are respectively arranged at rs
transm ssi om ﬁéﬂhﬁz_iﬁé‘ﬁlaﬁc%efahﬁﬁéegsih@(‘!\ﬁu%ﬁ'&é of the quarter-wave plate, and
an

the second transm ssion axis the’second sl ow axes of a 15 quarter-wave
e Farcap s, P SEARAED, Sor R 20 ISERIG L Pl -
o e Seond S UL Bb AR PRSPl SRSl SPriel i i
MICITCEER Y N R e
transmission axis) and the slow axis of the second half-wave plate are respectively
arranged at a 17.5° angle. The first transmission axis and the first slow axis of the
quarter-wave plate, and the second transmission axis and the second slow axes of a
15 quarter-wave plate are respectively arranged at a 80° angle, where the first and the
second transmission axes arrénged in parallel, that is as parallel nicols, and slow axes of
the first and the second half-wave plates and the first and the second slow axes of the
quarter-wave plates are arranged in parallel (FIG. 12). The slow axis of the first
quarter-wave plate and the slow axis of the second quarter-wave plate may be arranged
20 ata 90° angle as in FIG. 11B. In such structures, a polarizing plate, a half-wave plate,
a quarter-wave plate, 2 panel (a light emitting element), a quarter-wave plate, a
half-wave plate, and a polarizing plate are arranged in sequence.
In addition, according to Embodiment 3, a circularly polarizing plate has a high

effect of preventing an reflected light compared with a polarizing plate. Accordingly,

25  when reflection from an electrode or a witing of a light emitting element that is
12



20 at a 90 angle as in FIG 11B. In such structures, a polarizing plate, a
hal f -wave plate, a quarter-wave plate, a panel (a light emtting el enent),
a quarter-wave plate, a half-wave plate, and a polarizing plate are
arranged i n sequence. In addition, according to Enbodinent 3, a circularly
pol ari zing plate has a high effect of preventing an reflected |ight
conpared with a polarizing plate. Accordingly, 25 when reflection from an
el ectrode or %lwirin of a light emtting elenment that is 12 reflection of
external |igFft'cpdeD §Xf|§F1’t9blhégis?€C@H@iS rsoblamkya gobtelrily ipolprizing plattedasriibeat
above may be provided preferably. As thus described, in the invention, a
pol ari zi ng phRave may ke previded pyefpablari zing plate, or a conbination thereof
can be provi ded depending on the structure of the dual 5 em ssion display
devi ce. Consequent Ay thysutescriifiedcin thesipbayioaan pokripsiyf Parpd, cirpbly hRleRM ast
can be inproved. Further, reflecting Iight can be prevented by providing a
circul arly pplaty bzkrgmpimtien tiidgdAeetpreRdal depkBding dihins s&UbQAs sEmt dypde,
a structure of a dual emnmi ssion display device different fromthat of FIGs.
1A to 1D35 n ¢higsionsi@plele®ica. CibhsHaaklt A ! § g
plate is provided mﬁﬁ%ﬁbe describeg. A?GPg%qgﬂéd%%%@&gﬁ?ggfgﬁbﬁﬁg%?giﬁb
devi ce di ff egopfthstl Fa@npd i 4.1 I 1 f ) econd
el ectrode side in a fir@?ﬁgggg,qgﬁﬁgﬁfg fﬁkgqg%¥{%@§EH¥%ﬁ§@ﬁg5?%kkﬁﬁp £

el ectrode si@Ruiaydobf 1&.ea. Accordingly, a plurality of light emtting
el ements and a pluarality of griver TFTs are provided in one pixel; the
first electrode electrically connected to the first light emtting el enent
i s opaque and the second el ectrode opposed to the first electrode is

transparentqaggﬁvgkﬁ oflgctrode electrically connected to the second
light emtting elenent 1s transparent, and the second el ectrode opposed to

t he . .
10 In this embodiment mode, a structure of a dual emission display device

different from that of FIGs. 1A to 1D in the case where a circularly polarizing plate or a
polarizing plate is provided will be described.
As for the dual emission display device different from the one in FIG. 1C, light
is emitted from the second electrode side in a first area, and light is emitted from the
15 first electrode side in a second area.  Accordingly, a plurality of light emitting elements
and a plurality of driver TFTs are provided in one pixel; the first electrode electrically
connected to the first light emitting element is opaque and the second electrode opposed
to the first electrode is transparent. The first electrode electrically connected to the
second light emitting element is transparent, and the second electrode opposed to the
20 first electrode is opaque. A film containing metal or colored resin may be formed on
the transparcnt/transtucent electrode so as to obtain opacity.
In this case, black display can be performed purely since an opaque material is
provided. However, particularly when the metal material having high reflectivity is
used for an opaque electrode, reflection of external light can cause troubles. Therefore,

25  acircularly polarizing plate rather than a polarizing plate may preferably be provided.
13



20 first electrode is opaque. A filmcontaining nmetal or colored resin may
be formed on the transparent/translucent el ectrode so as to obtain
opacity. In this case, black display can be perforned purely since an
opaque material is provided. However, particularly when the netal nmaterial
having high reflectivity is wused for an opaque el ectrode, reflection of
external light can cause troubles. Therefore, 25 a circularly polarizing
plate rather ,than a polarizing plate may preferably be provided. 13 A
quar t er - wave glUatel-wavhplate, dQAYE wavaplite 6f 2 amiaateribireofdan be prodde 4se wave
provided as a wave plate of the circularly polarizing plate. In a

circul arly pBleirofhagirgiiadepolpizog gbte. i dnahvércularly polaizow Fads prwideddotis
area nmay have different wave plates. An enlarged view of a panel section is
shown i n Fl dirspaea And thessecalrd arer mayF Ravesdifforknt wank glafeb.r st el ect rode 203
cont ai ni ng an opaque material and being connected to the first driver TFT

201 are provi ded iAnehierdadrdtw af @pandl ssatond sHowy & FIG2L2024 fagddaver I@gond
el ectrode 204 containing a transparent material and being connected to the

second dri velOITkild 2@2staletiode 203leghthinidehe SREEOthatrRRand beiff BGMH:6teq epRUNd
| ayer 205 including a light emtting |layer is provided 10 over the first

el ectrode 20@saadvérEFBe00ngse BlReddiodand $ifst a‘?eéf h:A de &I RATFE0807, Sind a

provi ded over the light emtting layer, and a fil m207 containing an opaque

material is seboid BREUSIOVDHEnAYEAe WNRadshhlet: B8 a8 ge?tg%:gg?ﬂ&?edﬁﬁ)c d
or tit e

area. A netal material such as alum nu titaniumis u or t I Tst

el ectrode 203.4:h8dries €0 he f 7 provided on the second
el ectrode 204. Therl seecon trén r;())fg?{eeﬁwg}eesg%drngfggao4 and 15 the third

o ctrode 206, o SR Elb et o0 10 P I STt il

| o s AL SO0 LR S e SRR A8,

preferably Lﬁg“'ﬂd&f) (rwctrqﬁe ﬁ%ﬁtogrgitt%geﬁ%r?ggd g %?m 207 containing an opaque material is
further provided over the third electrode 206 in the second area. A metal material such
as aluminum or titanium is used for the first electrode 203 that is opaque or for the film
207 provided on the second electrode 204. The second transparent electrode 204 and

15  the third electrode 206 can use materials such as ITO. In particular, a stack of a first
-metal layer containing titanium, a second metal layer containing titanium nitride or
nitride tungsten, a third metal layer containing aluminum, and a fourth metal layer
containing titanium nitride may be preferably used for the second electrode 204
connecting to the semiconductor film.

20 A passivation film containing nitrogen 207 is formed by sputtering or CVD,
thereby preventing moisture and oxygen penetration. Space made hereat may be filled
with nitrogen and sealed, and a desiccant may be disposed inside the space. Further,
the side surfaces of the display area may be covered by the first electrode, the second

electrode, and other electrodes. Thereafter, a sealing substrate is pasted to the

25  substrate, and a first polarizing plate 208a and a first wave plate 209a, and a second
14



connecting to the sem conductor film 20 A passivation film containing
nitrogen 207 is fornmed by sputtering or CVD, thereby preventing noisture
and oxygen penetration. Space nade hereat may be filled wth nitrogen and
seal ed, and a desiccant may be di sposed inside the space. Further, the
side surfaces of the display area nay be covered by the first el ectrode,
the second electrode, and other el ectrodes. Thereafter, a sealing
substrate is pasted to the 25 substrate, and a first polarizing plate 208a
and a first Welodzipg plate 2080nandamsrcand srwn glatd 203 odrarespectiychl poeidc208b adingt a
second wave plate 209b are respectively provided as a first and a second
circul arly p#idsssegprdjcindudarbspoldiimng plags. and t he second wave pl ates may be
either a pair of quarter-wave plates, a pair of half-wave plates, or a

conbi nati on of botTPhenfivet gpliatheseatndcked: pRgat ﬂﬁ@? be Sthlr @l pbRIGLNter-wave
pol ari zing plate has axes of a slow axis and a fast axis; however, a slow

axi s is usedplates,tapair GIHROCHIRNBAEDDR 2 cofhbAtiohio® BothaaREAEPL AR @(?gaﬁhe.ks

used as an axis of a polarizing plate. For exanple, when quarter-wave

pl ates arse rES:lixeﬁlta'tlyqioYarlk%ﬁgj{)lfafbr hdshi&ef ioF 35130 dxist 4@ aS?a%PQﬂs;"WerLiagﬁg}v t he

according to Enbodinent 1, 1t is preferable that absorption axes

first and seg@ngd el ah itk ey i C o e by .t ransm ssion
axes) (first and second labsob?)gtﬁlﬁ%% ng%'s) *i'ré%géﬁg g\/vgnagéesggpggnt & 1 ‘Er%segagr?

second quartag-(qs—(yfadvf%laﬂpgig%ﬁ@te(_fi rst and second slow axes) be respectively
arranged at a 45 angle. rther, a first polarizing plate of a first

c routar ]y o012 Bp% koo oy PS8 MELEAIS R ALSeS! o nR BRI
R R L —
.0 PRS0 ol o R R 025D SR o im0 2085
(first and second absorption axes) and slow axes of the first and second quarter-wave
plates (first and second slow axes) be respectively arranged at a 45° angle. Further, a
first polarizing plate of a first circularly polarizing plate and a second polarizing plate of
a second circularly polarizing plate are arranged as parallel nicols, in other words, an
15  absorption axis of the first polarizing plate and an absorption axis of the second
polarizing plate may be preferably arranged in parallel (0°), and the first and the second
slow axes may be arranged so as to be parallel to each other. In this embodiment mode,
arrangements of circularly polarizing plates shown in FIGs. 11A and 11B may be
combined and the detailed arrangement is shown in FIGs. 11A and 11B. Further, the
20 arrangements of circularly polarizing plates respectively using a quarter-wave plate and
a half-wave plate for the first and the second wave plates shown in FIG. 12 may be
combined in this embodiment mode.
As still another combination, a quarter-wave plate is used for a wave plate of

the first circularly polarizing plate, and a laminate of a half-wave plate and a

25  quarter-wave plate can be used for a wave plate of the second circularly polarizing plate.
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arrangenments of circularly polarizing plates shown in FIGs. 11A and 11B may
be conbined and the detailed arrangenent is showmn in FIGs. 11A and 11B.
Further, the 20 arrangenents of circularly polarizing plates respectively
using a quarter-wave plate and a half-wave plate for the first and the
second wave plates shown in FIG 12 may be conbined in this enbodi nent
node. As still another conbination, a quarter-wave plate is used for a wave
plate of the first circularly polarizing plate, and a | am nate of a

hal f-wave pl &tigpefiaale th agloar vds ofihe dirgtlhatfevoamlite aud e absrptipnviais wiic e
of the second circularly polarizing plate. 15 It is preferable that a sl ow
axis of the Mayde mpla¢ediby e tphatissiandxanoflirofipt peibrigini plAadd fifst abRYpRR
replaced by a transmssion axis) of the first polarizing plate (a first
absorption asis)snayhy abengud @ngeds ainge, hhdn A€ Kis dNle Firs Qe Iy Oplald1e
first quarter-wave plate may be arranged at an angle of 2 X (17.5) + 45 =

80 with the mbhgoe piragfedaXuf affle bhe (17 S +A5RO8G 7 BG a%lfsgrﬁyﬁon HEE B tl'%sfirgto

the second circularly polarizing plate, the slow axis o e secon
quart er - favepgihiadieg phell HHE ANd HAGREh AL ¢ -\ al ' |.s of
the second pol arli@gz?ng pl ate (a second acl;%g%gltyﬁg%irglg{%#lgteﬁ%%g sg)%gto?gﬂr?
axis of the Jebéfd quapl.-afakZi 0 fi oClhcul.arl | arj.zi

pl at edmayI be_ea_r r a%%gg& atabgbfzb?%mg%ﬁe L\?\A“%Ed ltel L%?gb%%%wt?nabgﬁgo%ﬁ?ﬁ ﬁggﬂe_rh
second pol ardegd g p n ircul arly ol ar.i zi n . e
axes of the polarl (gli ngﬁ%ﬁg%%gg r?%oq@a%)esgr rtllgﬁlaé{lls)de#“étalgﬁ)%’&%émgrfgﬁ%\&‘m

or of or abl y. TP Ging PRl % Doy RGBS dolirinuie pRlermr by pFanesdgie 3 g anele
and 15 1 he Ty rat erseblSneni0nr BRcren rghtizgin el iy O HERGrGRAEY
conpoundgl a 5. ;.. Then, since the first electrode 203 containing a netal
mat er i aIcio fyq%iea&%gngllfl&tﬁt and the

The axes of the polarizing plates may have angular deviation. The angular

deviation may be = 45° or less, preferably, = 30° or less, and further preferably, = 10° or
less, and still further preferably, + 5° or less.
Current flows between the first electrode 203 or the second clectrode 204, and
15  the third electrode 206, and is light emitted from the organic compound layer 205.
Then, since the first electrode 203 containing a metal material reflects light and the
electrode 206 transmits light, light is emitted in the direction of the third electrode in the
first area, and light is emitted to the side of the second electrode in the second area.
In this embodiment mode, a case of providing a plurality of driver TFTs is
20 described; however, a driver TFT can be shared by a light emitting clement in the first
area and a light emitting element in the second area by a driving method and a wiring
connection.  Further, such an organic compound layer described in Embodiment Mode
1 may be used in this embodiment mode.
In FIG. 2B, a structure in which polarizing plates are provided instead of

25  circularly polarizing plates and a first polarizing plate 208a and a second polarizing
ie



el ectrode 206 transmts light, light is emtted in the direction of the
third electrode in the first area, and light is emtted to the side of the
second el ectrode in the second area. In this enbodi rent node, a case of
providing a plurality of driver TFTs is 20 described; however, a driver
TFT can be shared by a light emtting elenent in the first area and a
light emtting elenent in the second area by a driving nethod and a wiring
connecti on. Fg&%@g&, such an organi c conpound | ayer described in Enbodi nent
Mode 1 may B ﬁfﬁpqu@déﬁﬁgamenl“hm@uzmmp tem@Bhe progidedaonsidering
whi ch polarizing plates are provided instead of 25 circularly polarizing
pl ates and at'fitFetangsizgral anwgaglediret dedmdarmlthe faetcared txodras bzamepaqh6itptdat e
208b are provided is shown. The polarizing plates may be provided

consi deri ng clegieodgre theaedosi aren, ofid asngepatidieplhy irsthe lracksamnd thaisdcbgd filek St
area, the area of an opaque third electrode in the second area, and usages

of display in the hiFI& 3atieacianirit beomepigadinafien 2 kRhGWE  B.is LREvIEHHaE wid Yy
of one pixel in FIG 2 is shown. It is shown that the 5 organic conpound

| ayer 205 (wirpatic icompbomhiager 203 (vgiéh @rahbwrbg_aeﬂi@ﬂ%miuin@ diderftiih B8 Lircuit
diagram) is each arranged in one pixel in a pixel circui't. However,

a g
emitting | adiegramins bechshadi@d B ohbifdi s ta 5:913??&‘1%. t %w&%ﬁ%&ﬁli@ﬁ%ﬁigﬁméi

apparent fromthe cross-sectional view. A pixel circuit s

has swi t chi ngycFFs B04haRd H30RmeWRist rdr §no] 4‘1?:' %%cﬁgggagéél g%] és %?gﬁ}gr?tt Frﬁmf:ﬂ'gg {0

first signal line 30la and a second signa conne

a scanni ng ldrf8-s38%nal PewPI Xel circuit further includes current supply
| i nes 302a and 302b which are respectively connected to the switching TFTs

omaan 0%, R SEABRLU LRIt it 85, OERELSES A0SR
(rj(rais\eg(r:t lll_g_?_s qé%%%’ﬁ?%‘éﬁ@%ﬂ }% a qﬁgsﬂ ésﬁg%ég ligg 36V, Cha s 3LE si%%gial%et 3101%]: and Sre
connected to a scanning line 303. The pixel circuit further includes current supply
lines 302a and 302b which are respectively connected to the switching TFTs 304 and
305 via capacitor elements 306a and 306b. The capacitor clements 306a and 306b
have the function of keeping the gate=to-source voltage of respective driver TFTs 201
15 and 202. However, a gate capacity of the driver TFTs 201 and 202 can be used as a
substitute, the capacitor elements 306a and 306b may not necessarily be provided. The
driver TFTs 201 and 202 are each connected to the light emitting element 205 via the
first electrode.
In such a pixel circuit, it is possible to perform display only in the first area
20 with the second area OFF by separately providing current supply lines. Further,
different displays can be performed in the first area and the second area.
For example, in the case where different displays are performed, when a
scanning line 303 is selected, video signals of respective displays are input by a first

signal line 301a and a second signal line 301b. In addition, a predetermined charge is

25 kept in the capacitor elements 306a and 306b, and when the driver TFTs 201 and 202
17



substitute, the capacitor elenments 306a and 306b nmay not necessarily be
provided. The driver TFTs 201 and 202 are each connected to the |ight
emtting elenent 205 via the first electrode. In such a pixel circuit, it
is possible to performdisplay only in the first area 20 with the second
area OFF by separately providing current supply lines. Further, different
di spl ays can be perfornmed in the first area and the second area. For

exanple, in the (;aa Ié\/nere different displays are performed, when a

scanni ng | i n8re3gae E? o QEEBHLS sypriisd tQ thyriahs emitting sloment, wad diespisdight.ar e
input by a first signal |line 30la and a second signal |ine 301b. In

addi tion, a predet &Y sBarige ckampls, Mpfirst nrdahis todpaoift voltaeetientmka06a
and 306b, and when the driver TFTs 201 and 202 17 are turned ON, a current
is supplied Voltaggdnputdiia sighal ding deatlotiedy zemnday be aupiut o tHeghikrent 3Wpply Bine
area, for exanple, the first area is to be off, voltage that makes vol t age
i nput by a s8 o thitrebatge iy edtatarackbinthe eqpaciveyelégenit3pgs, t o the current
supply line 302a so that charge is not stored in the capacitor el enent

306a. 5 I FIG 3An BIGS#gmmdchematiodigini h whichhné Bansaanmiand isn@adddy s
shared by the switching TFTs 304 and 305, and the switching TFTs 304 and

305 are respietsivitehing TERBOG R 308, idiethsisgm@hink i TT93 ﬁ@%ﬂd%@.ﬁ@?ﬁ%&ei@}fm?

however, the signal |ine can be shared by providing a scanning

each swi t chiqmndddd tolfie s‘iglh'a![ ®Rts SHRPInY 401885 %ﬁ‘ﬂm‘?l RRvRE: %H@Eigﬂ%l I@-ﬁgcawbet hat

case, the sane displays 0 are performed in the first area second

area. An er ahuftd blpkotRihgRecREANE 959&9 a&p&f}ﬁ;ghth%rfﬁs of the capacitor

el enents 306a and 306b, "so that " tinme division ayscal e display is

perfornmed. Subseq t i . ClLJCHI i.n.Fl 3B has a cur.rent
control TFTs 308 u%%dé‘%”ggﬁi@hwéﬁcﬁ?gﬂ%??gﬁ%@%&B%F‘}%aé C?St’?eﬁﬁ Ght %ﬂﬁ?’ﬁ ng

el ement 1@051ar@§er‘f@xjnlcd‘?§ 8 %€ rea and the second area.

An erasing TFT may be provided at opposite ends of the capacitor elements
306a and 306b, so that time division grayscale display is performed.

Subsequently, a pixel circuit shown in FIG. 3B has a current control TETs 308
and 309 controlling current supply to the light emitting element 205, as well as driver

15  TFT5s 307 and 310.

The driver TFTs 307 and 310 and the current control TFTs 308 and 309 have
the same conductivity. The driver TFTs 307 and 310 shall be depletion mode transistor,
and the rest of the transistors shall be normal enhancement mode transistors. In the
invention, the driver TFIs 307 and 310 are operated in a saturation region and the

20  current control TFTs 308 and 309 are operated in a linear region. The gate fength (L)
of the driver TFTs 307 and 310 may be longer than the gate width (W), and the L of the
current control TFTs 308 and 309 may be equal to or less than the W. Desirably, the
ratio of L to W (L/W) of the driver TFTs 307 and 310 is five or more.

Next, a driving method of the pixel shown in FIG. 3B will be described. The

25  operation of the pixel shown in FIG. 3B can be divided into a writing period and a
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15 TFTs 307 and 310. The driver TFTs 307 and 310 and the current control
TFTs 308 and 309 have the sane conductivity. The driver TFTs 307 and 310
shall be depletion node transistor, and the rest of the transistors shall
be normal enhancenment node transistors. In the invention, the driver TFTs
307 and 310 are operated in a saturation region and the 20 current control
TFTs 308 and 309 are operated in a |linear region. The gate length (L) of
the driver TFTs 307 .and 310 ma}/l be |onger than the gate width (W, and the
L of the cuf't@8¢ PEERE r ofirstEndhaogitinedpa DY, miyn tiee sqpodinet )3bris [selsstedhthn t he
W Desirably, the ratio of L to W(I /W of the driver TFTs 307 and 310 is
five or noreswikgg TRIdMand gOrattnsd gates tteecophocedd tshbsscandinE|3G3b 38 twinel be
descri bed. The 25 operation of the pixel shown in FIG 3B can be divided
into a witi®@y. pdhenda ardtoasigd8 whioh agenpetedow. thei gigtal lings 30@a whit3019 is
peri od, when the scan line 303b is selected, the swtching TFTs 304 and

305 whose ganpsicalrte thegaesiédhd curkdie cas@sl TINE3BOBN 30Eviuhoeditcke THIEN, a
video signal which is inputted to the signal Iines 30la and 301b is

i nput t ed5t 0 304earghBeS. Ofhd BEVEUTFRNBOTQREIAD FETON3ABUAMI0R Mt patdiCare
switching TFTs 5 304 and 305. The driver TFTs 307 and 310 are ON at al

Limes as t heogaiceal @itRe cRAMSGHBCILG 308 fyspant supply |ines 302a and
302b. When the current control "TFTs 308 and 309 are turned ON by a video

signal, current iWhéPﬂxB'éuﬁ@ntt&nW&EﬂP‘IQ@b%Emlt3b§ g ﬁh&m %ﬁ%v}ﬁeg s;gc;;gl,TFTs

current supply lines 302a and 302b. At this tine, the curr cont

305 and 500 caBeichsubRie) & MERg SN HALADSS: I REDLLioUDR LB,
I a satur atron 7o enenimie At B THs AR AR SHLoBe ¥ g SERbbng
| um nangg C%Jseéﬂpe@lgiff&%iﬁgo ik }t.hee Hgalﬁnél}n gneg (e){cmthte 205 5P ldti?.tglgmi?lg Iia?znédlbamperc
characteristics of the light emitting element 205 and the driver TFIs 307 and 310
operating in a saturation region. The light emitting element 205 emits light at the
luminance corresponding to the magnitude of the supplied current.
Meanwhile, when the current control TFTs 308 and 309 are turned OFF by a

15  wvideo signal, no current is supplied to the light emitting element 205, thus it does not
emit light. Tt is to be noted that according to the invention, it is possible to control
current $0 as not to be supplied to the light emitting element 205 even when the driver
TFTs 307 and 310 are depletion mode transistors since the current control TETs 308 and
309 are enhancement mode transistors.

20 In the storage period, the switching TFTs 304 and 305 are turned OFF by
controlling a potential of the scan line 303b, thereby storing a potential of the video
signal that is written in the writing period. In the writing period, when the current
control TFTs 308 and 309 is turned ON, a potential of a video signal is stored in the

capacitors 306a and 306b, therefore, the current supply to the light emitting element 2053

25 iskepton. On the contrary, when the current control TETs 308 and 309 is turned OFF
19



Meanwhi | e, when the current control TFTs 308 and 309 are turned OFF by a
15 video signal, no current is supplied to the light emtting el ement 205,
thus it does not enit light. It is to be noted that according to the
invention, it is possible to control <current so as not to be supplied to
the light emtting el enent 205 even when the driver TFTs 307 and 310 are
depl eti on node transistors since the current control TFTs 308 and 309 are
enhancenent nnge transistors. 20 In the storage period, the swtching
TF'1's 304 afd"3HBReLAIgtnbpoterttalff a vden pignal; s gtosedyim hatcrpaciters 30%e asdan
|l ine 303b, thereby storing a potential of the video signal that is witten
in the wititHybpdETedye, quatenhis naf sunphigd prethi dight enisting dementr206nt  contr ol
TFTs 308 and 309 is turned ON, a potential of a video signal is stored in
the capacitors 308&cmHume3tisisiontgraysetlordisplashs peuforraed, the ppisingti@ripheat ibght
emtting elenent 205 25 is kept on. On the contrary, when the current
control TFTre0dchhy eB8Mgi EFTsudTiechdCHR ark Anil antdnssing sdah ligic 396k @dnnedted to
potential of a video signal is stored in the capacitors 306a and 306b,
thereforé, dhe emsing TFTncindshipplrefeeatlofdr el gl scAatifsplapg el enent 205. Wen
time division grayscale display is perforned, the erasing period can be

provi ded by erasi grthéTsn BId. 3Nch gikdl ah&iAROWRRL BAAHNG BERMI7 iR $3ae
connected to 5 the erasing TFTs, and thus preferable for high | evel scale

di splay. Furchhgicted B bl $coCscah Mnke30F! sCilldhwd. N MR fiel REcAE INETthd %%1?10307
and 310 are connected to a second scan line 303c is showmn. The pixe

i it h rs i
Cht ol ety onlguRARThe AT HBWAE 135, 10008 (RERNR d bl oril BITEREILA8Y
line 303c t : i e . ] ai tion
wll be on F fagé)’?lg é?‘f%*%?ﬁe?‘%@}'%g‘%"?ﬁ\‘fﬁg 3%%??{5% - ‘&%@X %}Q‘gﬁg%anAgcgﬁcg,%@g%@@i s

sel ect egly tl&g‘gﬁ%E Llﬁﬂ(}g&@&%@%ﬁﬁtt&f‘d 305 whose gates are connected to the
0 ) '

scan line 3 are ‘turne

First, in the writing period, when the scan line 303b is selected, the switching

TFTs 304 and 305 whose gates are connected to the scan line 303b are turned ON.

Then, a video signal which is inputted to the signal lines 301a and 301b is inputted to

the gates of the current control TFTs 308 and 309 via the switching TFTs 304 and 305.

15 At the same time, the potential of the video signal is kept in the capacitor elements 306a
and 306b.

In the lighting period, when the second scan line 303c¢ is selected, the driver

TEIs 307 and 310 whose gates are connected to the second scan line are turned ON.

Hereupon, when the current control TFTs 308 and 309 are turned ON by the potential of

20 avideo signal kept in the capacitor elements 306a and 307b, current is supplied to the

light emitting element 205 via the current supply lines 302a and 302b. At this time,

the current control TFTs 308 and 309 operate in a linear region, thus current flowing in

the light emitting element 205 is determined by volt-ampere characteristics of the light

emitting element 205 and the driver TFTs 307 and 310 operating in a saturation region.

25 The light emitting element 205 emits light at the luminance corresponding to the
20



Then, a video signal which is inputted to the signal lines 301a and 301b is
inputted to the gates of the current control TFTs 308 and 309 via the
switching TFTs 304 and 305. 15 At the same tine, the potential of the video
signal is kept in the capacitor elenments 306a and 306b. In the lighting
peri od, when the second scan |ine 303c is selected, the driver TFTs 307
and 310 whose gates are connected to the second scan |line are turned ON.

Her eupon, when the cyrrent control TFTs 308 and 309 are turned ON by the
potential of MSEMLAs Pdly wipghed cwegst- in the capacitor el ements 306a and
307b, current is sg&plied to the light emtting elenent 205 via the
current supply | i n¥sangbie, sfhgn sopenrrent contral THTS08 antl 808 ure emiedc®RF byltheTFTs
308 and 309 operate in a linear region, thus current flowng in the [ight
em tting el epRipti@f aj Wdepesignatikepdinbipe wapicitanplerensiBitacnd r30gh mscafent he
light emtting el enent 205 and the driver TFTs 307 and 310 operating in a
saturati on rewpbed txhe Tight dniighte dermdiiti2og, dhemelots 2AZnaniisg. | i ght at the

| um nance corresponding to the 20 nagnitude of the supplied current.
Meanwhi | &, when t hia thelnostighGqnperiyd, TcTsyiatneaTETSaR ﬁ{dQSGSUJrB%nEFBF@yb# he
potential of a video signal kept in the capacitor elenments 306a and 307b,

no current ithe ssugl b@d lue 80WR. | iTORictoR Lhing iglrﬁ)'fr%ﬁf) 1210 AR ﬂttengﬁ not
emt light. 5 1n the non-lighting period, the swtch Ir)"lg TFTs 30% and 3

are turned Q@t&mby 206he second scan line 303c. Therefore, current is not
supplied to the light emtting elenent 205. Note that the second scan |ine

303c may either _bQ\T&@|ti%?ﬁ%e€(§1@&%n%%@hgﬁ#aggith% bl AR o9 BL gé]gctgc? [4 od.
10 Wien tinme ratio grayscale display IS performed, erasing period can be
provided byheraski Hﬁi{%§kﬁ;1 and 312 are and an erasing scan |ine 303a

connected to the erasi
10 When time ratio grayscale display is performed, erasing period can be provided

by erasing TFTs 311 and 312 are and an erasing scan line 303a connected to the erasing
"TFTs, and thus preferable for high level gradation display.
As thus described, various display can be done by using a pixel structure
according to the invention.
15 Pure black display can be performed by providing circularly polarizing plates
or polarizing plates to make the transmittance lowest, and thus, reflected light can be

reduced.  Consequently, the contrast can be improved.

Embodiment Mode 3

20 A dual emission display device of the invention can be used as one display area.
However, in this embodiment mode, a case where (a double-sided display panel) is used
as a part of a display area of an electronic device will be described. In particular, when
a dual emission display device (a double-sided display panel) is provided over a flexible
substrate such as a plastic substrate, the thickness of a chassis is controlled, and the

25 flexibility can be improved.
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TFTs, and thus preferable for high | evel gradation display. As thus

descri bed, various display can be done by using a pixel structure
according to the invention. 15 Pure bl ack display can be perforned by
providing circularly polarizing plates or polarizing plates to nake the
transmttance | owest, and thus, reflected |light can be reduced.
Consequently, the contrast can be inproved. Enbodi mnent Mode 3 20 A dual

em ssion display device of the invention can be used as one display area.
However, in this e Mo akproyiding e dapdesided ditnl pans] 460B usinpp apal
panel) is used, as a part of a display area of an electronic device wll be
descri bed. | ¢mjsgionidisplagrdevigectt the ingalion firssfaddingicsibilay pliei is sh¢wn in FIG.
doubl e- si ded di splay panel) is provided over a flexible substrate such as
a plastic substrdhefolding cthilekpiess lof adishetsssis 1081, aoseconl tledsis 4002, tand a 25
flexibility can be inproved. 21 First, an exanple of providing a

doubl e- si deddaiibspsidgd gispiey paix03003i MDhafidtiehassie 08B hayardigpd aytpdeyire e
the invention for a folding cellular phone is showmn in FIG 9A The

fol di ng cel | anldar fighdisglapagad 005 STheftassd je‘haisaﬁ)loom@e&agﬁramwﬂ%nm@@,,a and
a doubl e-sided display panel 1003. The first chassis 1001 has an audi o

out put part dd4inpuEpt B I The doPleadea BPIA O mel THE SRCPHM: aRABSIE Q02
has an operation Eutton 1006, a voice irﬁ%ﬁ)t par'Ee 1007. The dougl Z-Ssri ded

di spl ay panelo3Q@d sasom dispiay sairsdl ay éﬂfélfla?ﬁﬁlonégpé)rﬁigg 18 1REGIBE BRI 2Y

surface. A cellular phone according to t vention structure in

whi ch the dawllns [AeRicHiRPIGHIESRE A0S R Shet BEIMBRRALNRLLST

chassis 1001 and the second assi s AsS sho

R A
10 As shown in FIG. 9B, when the first chassis 1001 is stacked over the
double-sided display pancl 1003, the first display surface 1008 of double-sided display
panel 1003, namely, only one display surface is used as a screen. A dual emission
display device as described in Embodiment Mode 1 or 2 can be used for the dual
emission panel, Polarizing plate 1101 is provided in this embodiment mode. The
15 first display area 1005 can use a display panel including a light emitting element or a
liquid crystal device, and in this embodiment mode, a circularly polarizing plate 1102 is

provided for the display panel having a light emitting element.
Further, as shown in FIG. 9C, when the second chassis 1002 is stacked over the
double-sided display panel 1003, the second display surface and the first display arca
20 1005 of the double-sided display panel 1003, namely, two surfaces can be used as
screens.  Further, the dual emission panel can be used as a data input unit and input can

be done by means of a touch pen 1103.

FIG., 3A show an example of providing a dual emission display device 413 for

a notebook computer, and a first chassis 4105 has a first display area 4101, a second

25 chassis 4106 has an operation button 4104, etc, and the double-sided display panel 4103
22



panel 1003, nanely, only one display surface is used as a screen. A dual
em ssion display device as described in Enbodi nent Mode 1 or 2 can be used
for the dual em ssion panel. Polarizing plate 1101 is provided in this
enbodi nent node. The 15 first display area 1005 can use a display panel

including a light emtting elenent or a liquid crystal device, and in this
enbodi nent node, a circularly polarizing plate 1102 is provided for the

di spl ay pane% havhn%j L light emtting element. Further, as shown in FIG

9C, when t he8&@oHtE surfgp 24102 grd ek sarond atispldye suifangh| dhsi dudladsidel ay

panel 1003, the second display surface and the first display area 20 1005

of the doubl 8isglay@andi4d BB aysapdwidhed beByeendmefisst chasgis 005 ackthecacotdechusdd as
screens. Further, the dual em ssion panel can be used as a data input unit

and i nput cafAlObhe done by means of a touch pen 1103. FIG 3A show an

exanpl e of providing a dual em ssion display device 413 for a notebook

conputer, and a fistorotshssé, sond1bfabasered af atdighlaplaay 1Re ﬁ@ulﬂé—@ﬂd@ddﬁ%ﬁ nd
25 chassis 4106 has an operation button 4104, etc, and the doubl e-side

di spl ay panepankl@303 22supasinpobdd 64 thH SRt a4l  AtRrALOyaAN BrsFBRPAY area
di splay surface. The doubl e-sided display panel 4103 i§ sandw ched” bet ween

the first chamsi ma¢lQ5dR ﬁyédl%uﬁeeﬁﬂ;ﬁ&ilfgﬁﬁsmblél%@@d dh%d}%é@éc Wi Cthe WS

surface serves as a display, and the doubl e-sided disp 5 pane

super i nposedciabsi Lot I r i , i Yol ;
R B i B S

e-si de I 'Cé 0On

g ey cequidb R phfolhbn MaRLAH LRE i OG, SBhrsBHE! Bt

a large screen is qui r ‘ erf ens by using
IR T R T LA SN RS
10 second chassis.
FIG. 10B shows an example of providing a double-sided display panel 4203 for
a PDA. The first chassis 4205 has a first display area 4201, a second chassis 4206 has
an operation buiton 4204, and a double-sided display panel 4203 has a first display
surface 4202 and a second display surface. The double-sided display panel 4203 is
15 sandwiched between the first chassis 4205 and the second chassis 4206.
In normal use, one surface serves as a display, and the double-sided display
panel 4203 is superimposed on the first chassis. Alternatively, the first display area
4201 may be displayed superimposing the double-sided display device on the first
chassis 4205 with the first display surface 4202 OFF. Further, when a large screen is
20 required, display is performed on two screens by using the first display area 401 and the
second display surface where the double-sided display panel is stacked over the second
chassis.
FIG. 10C shows an example of providing a double-sided display panel 4303 for

an electronic book. A first chassis 4305 has a first display arca 4301, a second chassis

25 4306 has an operation button 4304 and a second display area 4307, and a double-sided
23



FI G 11 OB shows an exanpl e of providing a doubl e-sided display panel 4203
for a PDA. The first chassis 4205 has a first display area 4201, a second
chassis 4206 has an operation button 4204, and a doubl e-si ded di spl ay
panel 4203 has a first display surface 4202 and a second display surface.
The doubl e-si ded di splay panel 4203 is 15 sandw ched between the first
chassis 4205 and the second chassis 4206. In normal use, one surface serves

as a display,, and the doubl e-sjded display panel 4203 is superinposed on
the first ché’é@iﬂx pangliap has ¢ &irsp disphay Furtase agd 8 secopd slivday splage ABY2. helhe

di spl ayed superinposi ng the doubl e-si ded di splay device on the first

chassi s 420599bisifieedisples pawkl 4803y ssndivinhed heoRcOHR. fiuchasss andwherseeoridar ge
screen is 20 required, display is perforned on two screens by using the
first displaghaasisa 401 and the second display surface where the
doubl e- si ded di splay panel is stacked over the second chassis. FIG 1CC

shows an exanpl e dforpmoviaiplyg of whapbloé-thé eRdirohis Woay ipawkich 480 IHolble-sided
el ectronic book. A first chassis 4305 has a first display area 4301, a

second clfassdisplaPparkB@80d &Sinfipd3p@ialsl @AvOMERQD rdadi0fterNEn &icSBSPAMpIE} SRIaaY
area 4307, and a doubl e-sided 23 display panel 4303 has a first display

surface and 4803eaa it skl @i)f}lzllﬁy' Eh AR 4489 2%nd tH8ee éjﬂ%lgje%hstﬁéj%oﬁ@ aikp@y aR@nel

4303 is sandwi ched between the first chassis and t second chassis. For

an exanpl e Qf30958EQnTird st PGhTRE) CSHEDthd douthl-GBed BRpAOURKA #08%ant

di spl ay panel 4303 is interposed, it Is convenient tor a text

first di sl aisdteme 30000 shecohRORd ClaRl AIAMELARE 4893 oRdpkyree @

figure on the secon area surface.

e, T SO 00 P AR L

surface and the “secon y surface €'sa Yof

é?gprg;gb d%ﬁﬂﬁ&%wﬁﬁ{&ﬁﬁggﬁﬂﬁkéabe swtched to the display of the second

Further, after what is on the first display surface to the first display area 4301 is
read, and the next page, the second display surface and the second display area display
the next page when turning the next page, the double-sided display panel at a certain
angle. In addition, after what is on the second display surface 4302 and the second

15 display area 4307 is read, the first display surface and the first display area 4301 display
the next page at a certain angle when the double-sided display panel is turned up.
Thus, the switching of displays is made invisible, and visual sense of incongruity can be
reduced.  Desirably, the dual emission panel may be provided over a flexible substrate,
thereby further reducing the sense of incongruity.

20
Embodiments
Embodiment 1

In this embodiment, the transmittance in the case of using a combination of a
polarizing plate and a wave plate using a metal halide lamp IMH-250 (manufactured by

25  SIGMA KOKI) for a light source is evaluated.
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10 surface when turning the page. Further, after what is on the first
display surface to the first display area 4301 is read, and the next page,
t he second display surface and the second display area display the next
page when turning the next page, the double-sided display panel at a
certain angle. In addition, after what is on the second display surface
4302 and the second 15 display area 4307 is read, the first display surface
and the first dis area 4301 .display .the next page at a certain angle
when t he doubl e- s%@dpla?e%néfz%jéﬁ%qs qf< RolgrrrdRg plgte orphyave plpte (alsp refprrerhioof

di splays i s nade i vLsiPh&, and vi sual sense of incongruity can be

reduced. Desi ab{Rrdat el italndepiesricdrcipaauaries wheelpnath irdfeiatiow pnd afidtbsi bl e
substrate, thereby further reducing the sense of incongruity. 20

Enbodi ment s PIRAVWIHE el wavelengthi sctardiyodi msnbsed) lee tas aiollnivs t afice placembe
case of using a conbination of a polarizing plate and a wave plate using a
met al hal i decangdiions Nrcizgo thersordémdionr ed light saficSl @M A6@Ik) fdrmed abdtivaht a
source is evaluated. 24 The placement conditions of a polarizing plate or a
wave plate (tnswissisherisedf apwlarisngpleetzatdaldwaxiof mwaas@lane producing a
gquarter wavel ength retardati on and another producing a half wavel ength
retardation are used) are as follows. The placenent conditions include the
order froma light source, and angles forned between a 5 transm ssion axis
of a pol ari zi hgatitiag pladnd /PotdrmeMhe »f a wave plate. i. Polarizing plate
A/ Polarizing plate Bii. Polarizing plate A/ Quarter-wave plate (45) /

Pol ari zi ng i, #o8uBirig plate RO} @ﬁér?ér&@avelp?atete(ﬁ%/Fl?ihiizi\‘l@\éﬁx@bate (45) /

Hal f -wave plate (45) / Polarizing pla
iii. Polarizing plate A / Half-wave plate (45°) / Half-wave plate (45°) / Polarizing plate

10 B
iv. Polarizing plate A / quarter-wave plate (80°) / Quarter-wave plate (80°) / Half-wave

plate (17.5°) / Polarizing plate B

The total phase of the wave plates is 1A in Conditions iii and iv.

15 A system of measurement under Condition ii is shown in FIG. 5A. A
polarizing plate (Pol) 53 and a quarter-wave plate 54 are provided between a light
source 51 and a transmittance measuring instrument BMSA (a photoreceiver) 52 so that
a slow axis of the quarter-wave plate is arranged at a 45° angle with a transmission axis
of the polarizing plate (FIG. 5B).

20 In Table 1, the values of the maximum and the minimum of the intensity of
transmitted light (cd/m”) and the standard value (the minimum / the maximum) under

placement conditions i to iv are shown,.
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10 Biv. Polarizing plate A/ quarter-wave plate (80) / Quarter-wave plate
(80) / Half-wave plate (17.5) / Polarizing plate B The total phase of the
wave plates is 1X in Conditions iii and iv. 15 A system of neasurenent
under Condition ii is shown in FIG 5A. A polarizing plate (Pol) 53 and a
gquarter-wave plate 54 are provided between a |light source 51 and a
transmttance neasuring instrument BMSA (a photoreceiver) 52 so that a

sl ow axi s of[lt,sréﬁuarter-wave plate is arranged at a 45 angle with a
transmi ssi ont dx1%" of the pol arizing plate (FIG 5B). 20 In Table 1, the
val ues of the maxi rumland the mini numof {he imtensity of transmtted
light (cd/ng) QREORe |strriaya amisiotime| ni ni mum / stdndardewaluain) under
pl acenent cgnditions i to iv arg shown. 25 [Table 1] condition maxi mum
m ni num starjdard valug¢ (mninmum/ maxinmup | SZGidiO)m Dm3b2GEN0) 7. E- 04

ii 397(90) 1 378-200y 92 .57/90y g £ .02 .y 374 5f205)

. - L 11 JT ] l_\ \.Il A=A A~ | A Ay 7
7.49(215) 2./E-02ilt i$ fsgg,rg(tj"ign Tabkgoboy hat the conbi B hpn of only
pol ari zi ng prates-proyides thelmninmal Iight spillage, and preferable

bl ack | evel [can Qe ob{aiqegg-Amgng o¢conpi nations inckyding a wave plafe,
bl ack | evel junder Congli ti Og; ié ils tllg(@ ighest: however lﬂ'ﬂ% bl ack level jis

| ower conpared wjt h t1e39%‘?@gza]u§&?%ﬂﬂ? y pol ari zi ng?. pl.at es.

I nci dent al | the | owest eve his experinen shown when {wo
iv 374.5(305%) | 7.49(215°) 2.E-02

It is found in Table 1 that the combination of only polarizing plates provides

the minimal light spillage, and preferable black level can be obtained. Among

5  combinations including a wave plate, black level under Condition iv is the highest;

however, the black level is lower compared with the combination of only polarizing

plates. Incidentally, the lowest black level in this experiment was shown when two
half-wave plates are used under Condition iii.

When a wave plate is used, the quality of black display is worsened since the

10  light having a wavelength other than the center wavelength of the wave plate becomes

elliptically polarized light or the like, and thus, the deviation from the absorption axis of

a polarizing plate is produced. Further, even light having a wavelength of the center

wavelength may cause such deviation due to the incidence angle to the wave plate. As

for Condition iii, that is an arrangement including half wave plates, the elliptical

15 component is increased and more deviation is caused than in an arrangement including a

quarter-wave plate. Further, as for Condition iv, that includes a combination of a

haif-wave plate and a quarter-wave plate, the deviation can be reduced by arranging the

wave plates so as to cover wide band range. Specifically, the deviation can be reduced

approximately to a half of the arrangement of Condition ii including quarter-wave plates
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hal f -wave plates are used under Condition iii. Wien a wave plate is used,
the quality of black display is worsened since the 10 light having a

wavel engt h other than the center wavel ength of the wave pl ate becones
elliptically polarized Iight or the like, and thus, the deviation fromthe
absorption axis of a polarizing plate is produced. Further, even |ight

havi ng a wavel ength of the center wavel ength may cause such devi ation due
to the incidence, angle to tfh wave plate. As for Condition iii, that is an
ar r angenment iﬂ@l (faitngeaiisf rofnHiveaispngement of Cendition iid dnclydingoh&ane nlates.

i ncreased and,,nore deyiation is caused than in an arrangenent including a
quart er - wave pPEEEs ﬁﬁﬁlﬂ%éﬂwtl&%ll}r dpladserilighiopan wot bhauppissieddeThercfore, the
conmbi nation of a half-wave plate and a quarter-wave plate, the deviation
can be reducddedhdisplpninihsrashef usiage spuelupsinsliding is oleguned comgarebarith the
range. Specifically, the deviation can be reduced approximately to a half
of the arrandéieititc whicthatlonly polarizingnditedi ng quarter-wave plates 26 and to
a quarter of the arrangenent of Condition iii including half-wave pl ates.
However, all the elAsiqptdnsajueycqab &oriazddl bingeionciplaodevide i8 wanEessedilection
Therefore, the black display in the case of using a structure including is

degraded conpatieclydtiode pbionst & Uiefld) i wWmhtERatbaOfOM WpARHiAhj $iadd dah &hpfoved
As a consequence, as for a dual em ssion display device in which the

reflection it qineinebfidcodieplBphid RAdndtd e atdlvgmta%@ﬁs @;Pmreafn'g?ﬁb 68%19911. y

pol ari zing plates can inprove the quality of black display and i s thought

to be advantageousIi fhd BREOWHRE HRE dEANLHARSHA di%%%ﬁﬂeﬁ@%%‘@ﬂ%ésﬁgmge dual,

em ssion di splay device has a structure as In

ci reul arly peindioizhi MRLE JCARuARL Y3605 155 E1 el ANRRsARq BRI rent 2

Angul ar dependency of polarizing p arrange S 1on i is
10

Embodiment 2
Angular dependency of polarizing plates A and B arranged as Condition i is
measured in this embodiment. The result is shown below.
First, polarizing plates A and B are arranged at a 90° angle as crossed nicols.
15  The relation between transmitted light and the deviated angle of the axis of the
polarizing plate A from the crossed nicols is shown by using a measurement system in
FIG. 5A. Further, in Table 2, intensity of the transmitted light is normalized by the
value of crossed nicols. Thus, the normalized intensity is equivalent to the

transmittance. The absorption axis is used as the axis of the polarizing plate here.

20
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measured in this enbodi nent. The result is shown below. First, polarizing
plates A and B are arranged at a 90 angle as crossed nicols. 15 The

rel ation between transmitted |ight and the deviated angle of the axis of
the polarizing plate Afromthe crossed nicols is shown by using a
measurenent systemin FIG 5A Further, in Table 2, intensity of the
transmtted light is normalized by the value of crossed nicols. Thus, the
normal i zed ipgﬁp%hty is equivalent to the transmttance. The absorption
axis is used %He axis of the polarizing plate here. 20 27 [Table 2]

angle () intlensity (flnormali1zed) angl ¢ () intensity (mormattzed)
0. 000668185 |02 522 ensity qopesizg792 angle® )0L219@@si€y(n<1rn@h@2587319 -1
0. 040802292 [ I5—-0¢ . F793—20-—440083340- 2.0 14068767 25
0.18392179 -{25 0.214708691 I.MW0EZFIRHN536 - 3 (D. 2620821300(5{56@27392179195 -35
0. 344794651 45047911921 -4 0. 4305635155/ 0. 57668944 -45 0| 51957975 6
0.73101746 -{5 0.601837154 7@@;@3@7&3405 - 6.50. 75740219 %12B485-05880789 -7
0.89321872 |9-1-8 (.97745940 '

10 0.025873197 -10 0.040802292)

15 0.065451784 -15 0.087277937

20 0.118033409) 20 0.140687679

25 0.183921792) 25 0.214708691

300 0.233295368 308 0.262082139

40 0.392179195 -35 0.344794651

45 0.47911921 400 0.430563515

50 0.576689446 .45 0.519579752)

60! 0.731017464, -50 0.601337154

70 0.871298405 -60) 0.757402101

80 0.958807897; =70 0.89321872

90) 1 -80) 0.977459408

-90) 1

A graph based on table 2 is shown in FIG. 7.
Consequently, an acceptable angular deviation between the polarizing plates A
5 and B is considered * 45° or less where the intensity is reduced by 50 %, preferably, =
30%0r less where the intensity is reduced by 30 %, and further preferably, = 10° or less
where the intensity is reduced by 99 %, and still further preferably, + 5° or less.
Note that, in this experiment, a metal halide lamp is used for a light source and

a panel actually including a light emitting element is not used. Accordingly, when the
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-90 1 A graph based on table 2 is shown in FIG 7. Consequently, an
accept abl e angul ar devi ati on between the polarizing plates A 5 and Bis
considered 45 or less where the intensity is reduced by 50 % preferably,
300r less where the intensity is reduced by 30 % and further preferably,
10 or less where the intensity is reduced by 99 % and still further
preferably, 5 or less. Note that, in this experinent, a netal halide | anp

i d f i . I ual i ncl udi [ itti
5 used 107 subihoht 50T 300t R0l RCHUBLLY, JOSLUELL NGB, Al oSS O

el ement is not used. Accotrdin
emtting ele .1.S. i the .acceptabl e range, of the angular deviation is
br oadened angg‘g%tbddlg‘ﬁgﬁ%ﬁ??egsat“diego niastdycensidseeddgibgiohbancd f8aBeE- 1n this
enbodi ment, an expgrient fq(;{i eval uating the intensity of light reflecting
light using a pol afi 2FRoCIPPOsHmCRy Apaexpsinest r ol ealuatips| tei inlavgitp| oft dghby
using a 5 netal . halide |anp | M+ 250 (nmanufactured by SI GVA KOKI) for a
|i ght sour ce™ECtie g pelas anolaiizing plaeosertinestirculanty poioimng phtes df lusingiaon
of external | ight that can be reduced by a polarizing plate or various
circul ar |§ pae&t ihalide lqnm dMH-250 (benwfucthredt d SIGMA KOKBafpl = tighmstaircendber
the conditions shown bel ow are prepared. i. glass substrate / netal film 10
ii. glass supsformed / Withtthls eikpénméntpik anicnnngf pfladtioni ifi cxtegha $ighshastandice /
metal film/ quarter-wave plate (45) / polarizing plate iv. glass substrate
I metal fil meflucddoyteepolavinieg platee vaB0)s dirdaddrfy-prasein! flaes cdbSdvdluated.
pol ari zing plate v. glass substrate / netal film/ a quarter-wave plate
(45) / hal f-wave [Hisst,Safgfs thadehimdpothaichbdingndhdl@ below are prepared.

1. glass substrate / metal film

10 ii. glass substrate / metal film / polarizing plate |

iii, glass substrate / metal film / quarter-wave plate (45°) / polarizing plate

iv. glass substrate / metal film / quarter-wave plate (80°) / half-wave plate (17.5%) /

polarizing plate

v. glass substrate / metal film / a quarter-wave plate (45°) / half-wave plate (45°) /

15 polarizing plate

vi. glass substrate / metal film / half-wave plate (45°) + polarizing plate
In this experiment, a metal film, a 1000 A Al - Ti film is formed by sputtering.

20  Embodiment 3
A system of measurement used for Sample iii is shown in FIG. 6A. The
intensity of reflected light (cd/m?) is measured under the following conditions: a metal
film 63 is formed over a glass plate 62; light is emitted from a light source 60 and
entered into the sample including a circularly polarizing plate or a polarizing plate 64 at

25 an angle of 6 = 30°; and a luminance meter BM-5A (a light receiving element,
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vi. glass substrate / netal film/ half-wave plate (45) + polarizing plate
In this experinent, a netal film a 1000 A A - Ti filmis formed by
sputtering. 20 Enbodi ment 3 A system of neasurenent used for Sanmple iii is
shown in FIG 6A. The intensity of reflected light (cd/n2) is neasured
under the follow ng conditions: a netal film®63 is fornmed over a gl ass
plate 62; light is emtted froma |ight source 60 and entered into the

sanpl e includin ci.rc | arizing plate _or a polarizing plate 64 at
25 an angl e %?lllga&u@é;bym (25]\15%1 Rt EeEHbPEpepliful tp shq sagile.r ecei vi ng

el ement, 29 manufactured by TOP 61 is arranged perpendicular to the
sanpl e. The exper}igsipatimeaiiesulbe! Sappipseistoivi isghowniis Teblown i n Tabl e 3.

[ Table 3] sanple intensity of reflected light (cd/n2) i 28 ii 13 iii 5.4
ivs5 v 5 8l[Tghledd 5 As Table 3 shows, Sanples iii, iv, and v show high
anti-refl ecfiveeffegct—The reftected—+ti+ght—ra—Sanples i to vi is neasured
in the wave|l smgilh | angecwsity of flaoradtliphBANnAT)by fa recordi ng

spect r ophot 000—{(rapufactured by Hitachil Ltd.). The result is
shown in FI{z 8; Asi FIG 8 shows,pdn Sanple iii jand iv, preferable |ow
reflectivity.can he; 10 obtained in a large area. Further, as conpared to
Table 3, it]is found that the refiaect ed

iii 5.4
iv 5
A 58
Vi 20
5 As Table 3 shows, Samples iii, iv, and v show high anti-reflective effect.

The reflected light in Samples i to vi is measured in the wave length range of
400 nm to 800nm by a recording spectrophotometer U4000 (manufactured by Hitachi,
Itd.). The result is shown in FIG. 8.
As FIG. 8 shows, in Sample iii and iv, preferable low refiectivity can be
10  obtained in a large area. Further, as compared to Table 3, it is found that the reflected
light can be considerably prevented when a polarizing plate or a wave plate is provided.
As above Embodiments 1 to 3 show, a polarizing plate or various circularly
polarizing plates may be used appropriately depending on the application.
According to the invention, light emission from one light emitting element can
15  be recognized from the side where a semiconductor clement is provided and from the
opposite side.  Accordingly, the thickness of an electronic device having a dual
emission display device can be reduced, and light weighting can be achieved. The

invention is to settle the difficultics in black display in a dual emission display device.
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| i ght can be considerably prevented when a polarizing plate or a wave pl ate
is provided. As above Enbodinents 1 to 3 show, a polarizing plate or
various circularly polarizing plates may be used appropriately dependi ng
on the application. According to the invention, |ight em ssion from one
light emtting elenment can 15 be recognized fromthe side where a

sem conductor elenent is provided and fromthe opposite side. Accordingly,
t he thicknes f | ectronic device having a dual emi ssion display.

devi ce can bgurr%ebcll%@ecgs,p?@'ﬁa PF#@H’E%@}NSHH REradsapae HEpiosGEHY usiRg a Hoiﬁrémgi on
is to settle tge diffic Itifs,in bl ack display in a dual em ssion display
devi ce. 30 BIEPTdicicrlatly pplasiingleis or med, and the contrast can be

i nproved by using a polarizing plate or a circularly polarizing plate is.
31 WHAT IS CLAIMED I S: 1. A display device conprising: a light emtting

| ayer provided between a first electrode and a second electrode; 5 a first
di splay surface which emts light fromthe Iight emtting |ayer through
the first electrode; and a second display surface which emts |ight from
the light emtting layer through the second el ectrode, wherein the first
and the second display surfaces are provided with a 10 first polarizing

pl ate and a second polarizing plate, respectively. 2. A display device
conprising: a light emtting | ayer provided between a first electrode and a
second el ectrode;

31



15 a first display surface which emts light fromthe light emtting | ayer
through the first electrode; and a second display surface which emts |ight
fromthe light emtting |layer through the second el ectrode, wherein the
first and the second display surfaces are provided with a 20 first

pol ari zing plate and a second polarizing plate, respectively, and wherein

the first L Z} .and the second polarizing plate are arranged as
crossed ni%@fk%tﬂ%lﬁﬁ?%&ay device conprising: 25 a light emtting |ayer

provi ded between a first electrode and a second 32 electrode; a first

di spl ay surface X%Gi.cq emits light fromthe light emtting |ayer through
the first el ectrod¥sPIAREcUCEEUBNE M 'spl ay surface which emits |ight from
the light emtting layer 5 through the second el ectrode, wherein the first
and the second di sp|aa2)/glwmléf¢%1aa'ﬁ@p{swiﬁddwwmhfast ¢lpeterdepilar bgond pl ate
and a second polarizing plate, respectively, wherein the first polarizing

pl at e and ddverodecond pol ari zing plate are arranged as crossed nicols, and
10 wherein angul ar deviation fromthe crossed nicols is f 45 or less. 4. A

di spl ay devi ce conprd §ish@isptay bghice Shith ichOts! BHRIfrdah Qié UigH: bRtteeayar fi 1 st
el ectrode and a second electrode; 15 a first display surface which emts
light Trofhtign tHeGst Gtiehd ayer
a second display surface which emits light from the light emitting layer
through the second electrode,

wherein the first and the second display surfaces are provided with a

10 first polarizing plate and a second polarizing plate, respectively.

2. A display device comprising:
a light emitting layer provided between a first electrode and a second
electrode;
15 a first display surface which emits light from the light emitting layer
through the first electrode; and
a second display surface which emits light from the light emitting layer
through the second electrode,
wherein the first and the second display surfaces are provided with a
20  first polarizing plate and a second polarizing plate, respectively, and
wherein the first polarizing plate and the second polarizing plate are

arranged as crossed nicols.

3. A display device comprising:

25 a light emitting layer provided between a first electrode and a second
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through the first electrode; and a second display surface which emts |ight
fromthe light emtting |layer through the second el ectrode, wherein the
first and the second display surfaces are provided with a 20 first

pol ari zing plate and a second polarizing plate, respectively, and wherein
the first polarizing plate and the second polarizing plate are at an angle
of 90. 5'%%&¥ Qlay device conprising: 25 a light emtting |ayer provided
between a first el ectrode and a second 33 electrode; a first display
surface which emts light fromthe light emtting |ayer . through the first
el ectrode; and a se@oﬁgﬁt(ﬁiilsé’ﬂﬂya?‘r&ﬁlzf%@m”éﬂl@h%f%“ IﬂP‘;gIIfgﬁtf FOH{RS AYET ght
emtting layer 5 through the second el ectrode, wherein the first and the
second di $ploagh Serffraicadectzade; gndovi ded with a first polarizing plate and a
second pol ari zing plate, respectively, wherein the first polarizing plate
and t he second pol ara scogl pispiag sarfaceavhicarmangight dbndihe [Bhd edh@iting éayetr n
angul ar deviation fromthe crossed nicols is 45 or less. 6. A display

devi cesconpblgh 1he:seorldi @tirogs) tting | ayer provided between a first
el ectrode and a second electrode; 15 a first display surface which emts
light fromthe |ight, emif thogi LayRr the [AEMIOMHNE hihSds £LGEo6HAIEwiANS
first polarizing plate and a second polarizing plate, respectively,
wherein the first polarizing plate and the second polarizing plate are

arranged as crossed nicols, and

10 wherein angular deviation from the crossed nicols is + 45° or less.

4. A display device comprising;
a light emitting layer provided between a first electrode and a second
clectrode;
15 a first display surface which emits light from the light emitting layer
through the first electrode; and
a second display surface which emits light from the light emitting layer
through the second electrode,
wherein the first and the second display surfaces are provided with a
20 first polarizing plate and a second polarizing plate, respectively, and
wherein the first polarizing plate and the second polarizing plate are at

an angle of 90°.

5. A display device comprising:

25 a light emitting layer provided between a first electrode and a second
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a second display surface which emits light fromthe light emtting | ayer

t hrough the second el ectrode, wherein the first and the second displ ay
surfaces are provided with a 20 first circularly polarizing plate and a
second circularly polarizing plate, respectively. 7. A display device
conprising alight emtting |layer provided between a first electrode and a
second e§ h.gde 25 a first display surface which emts light fromthe
light emt 8 ‘ayer 34 through the first electrode and a second di spl ay
surface which emts light fromthe ght emtting |layer . through the second
el ectrode, wherein t"h@rSF|4‘§%ayaﬁﬂf%°ﬁé”}§élé@ﬁﬁtsdlﬂ%lféﬁméh‘? fightesmyHRe M6V ded
with a 5 first circularly polarizing plate and a second circularly

pol ari zi nghyough the firesgledtadesdnd  and wherein the first circularly

pol ari zing plate and the second circularly polarizing plate are arranged

as crossed nicols. XkéBondddplaplsayactevhich eatadight fignt heUght pmbttinpeieei n t he
first circularly polarizing plate and the second circularly polarizing

pl ate gesr@%ﬁg}yg{eﬁeg@\aed@mfoudgst quarter-wave plate and a second
gquarter-wave plate, wherein an absorptlon axis of the first polarizing

plate and a slow aX'@he?%m e t'frgle d' t&étsew Bﬁhl’agﬁs\ﬁgfggésaérg ;Jr&uh@da vjlfhf§

circularly polar|2|ngpate are sorption axis

second poI r| zin te and a sl.ow axis t he econd guarter-wave pl ate
ncl uded  ith Lﬁ%@r&oﬁate@?l?@&ﬁ%ﬂwomza}a@?wgre& gl

wherein the first polarizing plate and the second polarizing plate are at
an angle of 90°, and

10 wherein angular deviation from the crossed nicols is + 45° or less.

6. A display device comprising:

a light emitting layer provided between a first electrode and a second

electrode;
15 a first display surface which emits light from the light emitting layer

through the first electrode; and

a second display surface which emits light from the light emitting layer
through the second electrode,

wherein the first and the second display surfaces are provided with a

20  first circularly polarizing plate and a second circularly polarizing plate, respectively.

7. A display device comprising:
a light emitting layer provided between a first electrode and a second
electrode;

25 a first display surface which emits light from the light emitting layer
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at 45 , and wherein an absorption axis of the first polarizing plate and an
absorption 20 axis of the second polarizing plate, and a slow axis of a
first quarter-wave plate of and a slow axis of a second quarter-wave plate
are respectively parallel to each other. 9. A display device according to
Claim6, wherein the first circularly polarizing plate and the second

circularly, 25 polarjzin | ate respectively have a first quarter-wave

pl ate and tﬁmélgtl@ﬁd&ahé??tqu%v\%‘vg 35 plate, wherein an absorption axis of
the first polarizing plate and a slow axis of the first quarter-wave plate
in the first circul & $spopdiaplayisnrfogs whish e tsaighd dronpier light eanittiaB ddiept i on
axis of the second polarizing plate and a slow axis 5 of the second

quart er - wethmugh #tessecorel eie@bden t he second circularly polarizing plate are
at 45 , and wherein an absorption axis of the first polarizing plate and an

absorption axis of whecisemofispaldaticZddgndUrbRy @Mfice SleOwordes vath a first
quarter-wave plate and a slow axis of a second quarter-wave plate are

respecki Vel gleup ng A1k SRE BY sV CRRaT PN ALirdeCpiHakdBplerivefier ei n
the first cli rculuar |yyﬂ%8| a?ig'z%i ng p{jatse as acglgrgtpqqua%tgg?-\févéegbpl 1ate and a
first half-wave plate, and the second circularly polarizing plate has
second quarter-wave plate and a second hal f-wave plate, 15 wherein an

absorption axis of a first polarizing plate and a slow axis of .the first
hal f-wave plate e RO e o] Relas g Al meeaw%%@lr&ﬂa% are
at 17.5, wherein an absorption axis of the first polarizing plate and a
sl ow axi s péfarizing plate are arranged as crossed nicols.

10 8. A display device according to Claim 6,
wherein the first circularly polarizing plate and the second circularly
polarizing plate respectively have a first quarter-wave plate and a second quarter-wave
plate,
wherein an absorption axis of the first polarizing plate and a slow axis of
15 the first quarter-wave plate in the first circularly polarizing plate are at 45°,
wherein an absorption axis of the second polarizing plate and a slow axis
of the second quarter-wave plate included in the second circularly polarizing plate are
at 45 °, and
wherein an absorption axis of the first polarizing plate and an absorption
20 axis of the second polarizing plate, and a slow axis of a first quarter-wave plate of and a

slow axis of a second quarter-wave plate are respectively parallel to each other.
9. A display device according to Claim 6,

wherein the first circularly polarizing plate and the second circularly

25  polarizing plate respectively have a first quarter-wave plate and a second quarter-wave
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the first quarter-wave plate are at 80, wherein an absorption axis of a
second polarizing plate and a slow axis 20 of the second hal f-wave pl ate
of included in the circularly polarizing plate are at 17.5, wherein an
absorption axis of the second polarizing plate and a slow axis of the
second quarter-wave plate arc at 80, and wherein an absorption axis of the
first polaﬁizing pl ate and an absorption 25 axis of the second pol ari zi ng
pl at e, and®'&®s] ow axis of the first guarter-wave 36 plate and a slow axis
of the second quarter-wave plate are respectively parallel to each other.
11. A display devi ceVagewragiahgorphornsis of the Fsippdereding plate aidrastlogiariswlar | y
polarizing plate has a first quarter-wave plate and a first hal f-wave

pl at e, andh¢ hiest geatardvaierpdate ar thy fpstlcachlailygofratre; Has aseataidd, quart er - wave
pl ate and a second hal f-wave plate, wherein an absorption axis of a first

pol ari zing pl ate andviersinwy ad¥rptiof axibt BEtHelsesdndiRl driAvayvslalatie sigwehdded in
the first the circularly polarizing plate are at 17.5, 10 wherein an

absor pti onyraxd secBhd GhgdivSle }H%Qﬁélﬁﬁé@ﬂin%@%@cc@lﬁ%ix%u&h??ﬁo?%lﬁné) latetzg‘@ first
gquarter-wave plate are at 80, wherein an absorption ax of a secon
polarizin%Ig#atgﬁand a slow axis of the second hal f-wave plate of included
in the circu a’rﬁy polarizing plate are at 17.50, 15 wherein an absorption
axi s of the second palarizin | ate and ﬁqs ow axis of the se%ond‘
quarter-wave plate a¥¥'gfaEE SATRROAE? Of et Hirs BRISBAILAIFAOSPRECR | 1 st

pol arizing plate and an .
ax1s of the second polarizing plate, and a slow axis of a first quarter-wave plate and a

slow axis of a second quarter-wave plate are respectively at 90°.

10
10. A display device according to Claim 6,
wherein the first circularly polarizing plate has a first quarter-wave plate
and a first half-wave plate, and the second circularly polarizing plate has second
quarter-wave plate and a second half-wave plate,
15 wherein an absorption axis of a first polarizing plate and a slow axis of

the first half-wave plate included in the first the circularly polarizing plate are at 17.5°,
wherein an absorption axis of the first polarizing plate and a slow axis of
the first quarter-wave plate are at 80,
wherein an absorption axis of a second polarizing plate and a slow axis
20 of the second half-wave plate of included in the circularly polarizing plate are at
17.5°,
wherein an absorption axis of the second polarizing plate and a slow axis
of the second quarter-wave plate arc at 80°, and
wherein an absorption axis of the first polarizing plate and an absorption

25  axis of the second polarizing plate, and a slow axis of the first quarter-wave
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absorption axis of the second polarizing plate, and a slow axis of the
first quarter-wave plate and a slow axis of the second quarter-wave plate
are respectively parallel to each 20 other. 12. A display device according
to Claim3, wherein the angular deviation is f 30 or less. 25 37 13. A

di spl ay devi ce accor di ng to daim5, wherein the angul ar deviation is 30
or |ess. |&? %/ v ce accordin al m3, 5. erel%et‘{] guI ar
devi ation § %‘e 311363 't @gig ott %SGCSBP ﬂ%%“f"’és”ad’&ﬂ RE AERGINYY 08! On‘fa§
wherein the angul ar deviation is 101 or less. 10 16. A display device
accordi ng kT ai m 3, wherein the angul ar deviationis 5 or less. 17. A
di spl ay device according to Caim5, wherein the angular deviationis 5 or
|l ess. 15 18. A display device according to Claim1, wherein the first

el ectrode and the second el ectrode contain ITO  19. A display device
according to dai m dsplaPdwhes gicordibetof Clakh 7¢l ectrode and the second

el ectrode contain ITO 20, A display device according to Claim3, wherein
the first el ectrode gideihhge 8RNI EEERATRL GRAL Bhda FilkPquarted-wave plate
and a first half-wave plate, and the second circularly polarizing plate has second
quarter-wave plate and a second half-wave plate,
wherein an absorption axis of a first polarizing plate and a slow axis of
the first half-wave plate included in the first the circularly polarizing plate are at 17.5°,
10 wherein an absorption axis of the first polarizing plate and a slow axis of
the first quarter-wave plate are at 80,
wherein an absorption axis of a second polarizing plate and a slow axis
of the second half-wave plate of included in the circularly polarizing plate are at
17.5°,
15 wherein an absorption axis of the second polarizing plate and a slow axis
of the second quarter-wave plate are at 80°, and
wherein an absorption axis of the first polarizing plate and an
absorption axis of the second polarizing plate, and a slow axis of the first quarter-wave

plate and a slow axis of the second quarter-wave plate are respectively parallel to each

20 other.

12. A display device according to Claim 3,

wherein the angular deviation is £+ 30° or less.
25
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38 21. A display device according to Claim4, wherein the first el ectrode

and the second electrode contain ITO 5 22. A display device according to
Claim5, wherein the first electrode and the second el ectrode contain |ITO
23. A display device according to Claim®6, wherein the first electrode and
the second el ectrode contain ITO. 10 24. A display device according to

A aim7, whereim. phisdlay 8éviel £ebid odMgint e second el ectrode contain I TO
25. A display device according to aim1l, 15 wherein the first el ectrode

and the second el ecty 0, ¢ bFatioSR + 30° or less.

14. A display device according to Claim 3,

5 wherein the angular deviation is + 10° or less.

15. A display device according to Claim 5,

wherein the angular deviation is = 10° or less.

10 16. A display device according to Claim 3,

wherein the angular deviation is & 5° or less.

17. A display device according to Claim 5,

wherein the angular deviation is = 5° or less.

15
18. A display device according to Claim 1,
wherein the first electrode and the second electrode contain ITO.
19. A display device according to Claim 2,
20 wherein the first electrode and the second electrode contain ITO.
20. A display device according to Claim 3,
wherein the first electrode and the second electrode contain ITO.
25
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15

21. A display device according to Claim 4,

wherein the first electrode and the second electrode contain ITO.

22. A display device according to Claim 5,

wherein the first electrode and the second electrode contain ITO.

23. A display device according to Claim 6,

wherein the first electrode and the second electrode contain I'TO.

24. A display device according to Claim 7,

wherein the first electrode and the second electrode contain ITO.

25. A display device according to Claim 11,

wherein the first electrode and the second electrode contain ITO.
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