; ghije3e.. \r6TDI SPLAY DEVI CE BACKGROUND OF THE | NVENTI ON Fi el d of the

I nvention 5 The present invention relates to a display device having a

pol arizing plate or a circularly polarizing plate. The present invention
particularly relates to a display device in which light emtting el enments
are arranged in matrix and light is emtted fromboth sides of the |ight
emtting elenent. 10 Description of the Related Art A polarizing plate or a
circularly polarizing plate is used for a conventional organic EL panel
havi ng an organic EL el enment (For exangle Ref erence |: Japanese Patent No.
2761453). Such an optical componBhPPEAY PEYIGEG since external light is
reflected in an electrode fornmed in a display area and that reduces the
visibility of an 15 inage. S i re no imge is

di spl ayed, an el ectrode sé?é%%&%s agﬁiérggﬂggg?g%ﬁ?&gﬁd t he background
coul d be r?ﬁhﬁﬁﬂﬁghﬁﬁnﬁ e el ectrode. Further, even in a state where an
image i s displayed, problenms such as reduction in contrast or difficulties

in dispjaying black colotr could arise. Lam nated wave pl ates, such as a
| ani naﬁe of fil rr@“" ik “l-"iegéé‘“l @?ﬁesp't‘?af’s‘bf‘%y %‘f@%ﬁ%ﬂ%gwfaﬁﬁlg e PeAgL h,
whi ch collect%%gl serves as a_half wave plate and a | am nate of filns
gi ving ri s¥%% é'ﬁ]ﬁgémai plptsr oflie Ryesent Anxgayen drgigylariyh redses &0 12 display| v
serves as quarter, ve plate, and a circularly polarizing plate including
such a | anfHatcd “&H%V\ﬁ%‘}t%t%geﬂlfa%% HF |arangesdn mtis padh Hehtis endftrdrfeens
Pat ent No. 3&7436?%. As an exanpl e of an el ectronic device having an EL
el enent i nboth gidsppiihe Yehtemistingelementyl ar phone can be given. A cellul ar
phone of |ate years has been enabled to | di splay a main screen and a sub
screen by providing a panel having an EL el enment and a panel having a
liquid crystal device, or by providing panels having a liquid crystal
devi celd n Pesspiptiewof the RebatéchArteasi ng i nf ormati on and functions. However, in
the case where a nmain screen and a sub screen is displayed by 5 providing
such a plural it yAgblasiiregy plaksode sircalbdg pabwiving platceis astd dod € cogMntiondlas
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 electrode 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 rise 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 generally used (Reference 2: Japanese Patent No. 3174367).

As an example of an clectronic device having an EL element in a display area,

25  a ccllular phone can be given. A cellular phone of late years has been enabled to
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becone heavy and thick. BRIEF SUVWARY 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 achieves |ightweight and thin. Then,
probl ens of a display device having such a new structure will be solved. A
di splay device in which light is emtted fromboth sides of a Iight
emtting elenent (referred to as a dual em ssion display device) will be
provi ded i displagw redin kbrecbQlVesuly RBle8 By prévidiagla RNtITSVRB dIFIPlaMslaGe has
a structure technically different 15 fromthe structure of a cellular phone

in which t}sgn& Ha@RI #1igRIdANrybedl _a@melrdm ?%v‘i’cﬁﬁ%%aﬁé@ mhﬁ)iﬁg figgid crystal

~respective having light emtting el enénts stacked toget hat"1s a

structure igpyinhi j 1 SSd f: [ Ltting elenment can be
recogni zed ﬁﬂnﬁﬁ(go@?ﬂ{g tﬁﬁéﬁ%g@i@g%@%ﬁ;}%@ﬁg@?@%@éﬁ%t is provided and al so
fromthe opposit Lde. . Thus ect [ viece having a_dual enission
di spl ay device cgﬁwgg&hgldteﬁétﬁsﬁ%glr%ﬂ gdﬁ ﬁ?gsﬁliegveiaﬁ £, Suisscf%P P %gSphﬂXS{Pby

em ssi oa di [ce., both el ectrodes of.a.light emjting elenent, which
are pr o@i dgg&k{%}{ gﬁéf[ﬁe aegl&lﬁﬁ%¥ hogr PaNgSe % éaiﬁnlbg%l a?)gvebeart P%ﬁé?)"g? e‘{rﬁ“‘%i #‘?@e
light is e%éote%from(gﬁﬂti&si des of the light emtting elenent. In
consequence, (e eﬁ?{%ﬁ? external light reflection in an el ectrode
descri bed above can be reduced; 25 however, another problemof difficulties
in displaying black color (black display) arises. 2 The problemarises
since the both electrodes_are transparent and in case of black display, in
OFF state where no i nage BBI@§HMY%J%EWH@1\E% be seen
therethrough. In accordance with the inability in displaying black color,
the contrast woultds an gBiegleofythel present igvension it srayidsca displdy deviee whichdrasial em i n
dual em ssion display device has been arisen. Hence, it is an object of the
i nvent 1&n Pty of désplaydsiafacesingk wbichdfustbtmgchiens dightvrigt andrthiver flem pur e
bl ack di splay and can achi eve high contrast. A dual enission display device
accordi ng P@ﬁﬂm fravdispliodeviceshaningsiueh b sewgtptiateewidk bessobiedcul ar | y

pol ari zing plate on the em ssion surfaces. A polarizing plate has a 10
transm ssion axi4 dispaydevdbsbr whichrlighk isserhit@tl feone bath sidesastal Belafendifing
Further, transm ssion axes and absorption axes of polarizing plates are at
a 90 angl eclement (réferred a0 asTh Sl8al0dniasien divprhyalesREPwilDBe Provsdedfintvidy BOkRY | Zi ng
pl ates may have angul ar devi ations. (hereinafter, angular deviation of

el ther traasivegioblemax e &l edsnNisslily 8488 his & ShiitiiddedtRicAly QLAY
devi ati on of axes). The acceptabl e angul ar deviation is = 15 4% or less (a

range of - #bmitfe RtureRF BN} YhonT iBWhith dwdSerdeft dispy: Bérfcrﬁ&dtbgl ‘Fﬁ% and

further preferably, = 10 or less (a range of -10 to O?, and sti rther

pref er abl ydis*ﬂa'j_’ aas if _cl(i\*}”elf ‘ﬁQﬁE%Q{%&F éﬁnritﬁn emé?i'tsaﬁgcl%titscﬁ% ert Nhat § 2

state of no Iight em ssion can ely peérforned an contrast can be
7 OLeS Dinkalee St PRbPEh A, AR\ 8 1) Aty AU A ISR S0
A of a pol ot ofe T &R dhai 5 Bne B Bk eEhnd 5o hom W PRI B e
{3 r \Qﬂgfﬁhsg{ ?HI?SE aft %lc%{}gﬁi% e{criceg %a\?iglg accﬁlla gl%isgi?)n%ris%?;ye&jev?éccc%ln e nfgc{ettﬁglr and

| 20 lightweight.

As for the dual emission display device, both electrodes of a light emitting
clement, which are 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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axes of the polarizing plate A and absorption axes of the polarizing plate
B which are at 25 90 are also called crossed nicols. 3 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 afl‘hé?ﬂib@éri_l QfisedQnRE e Mﬁ_e%&b&%la%riﬂsgmeﬁ#ﬁd% b1 RR U 1a$;F°f
exanpl e, as shown in FIG 4B, deviation fromthe 90 angle of the crossed

ni col s, ang, oeyisgdid IR MtARE i ; t LIPNn @xis A
and absorption asiﬁft %w%e%re lpajlggll%)gi{sﬁ%‘ g@ tﬁ({)l‘bI (gg%isl%?ﬁ%%e #ﬁ%ﬁgzan%ﬁ?l 't r%e in
usi ng trang-S$i o Vi atl ta al ue of
o1 us or | i AoSTEReE vaE e FUbHAPT ot MPYRE (ot Ble SR wbI o R

di rection) redﬁh’@& a polarizing plate or a circularly polarizing plate is
provi ded on the eni ssion surface in accordance with the structure of the
dual enission digpl evi.ce. A polarjzin | at e .and i rcul.ar

pol ari rz? ng pl at eiﬁéglysn%sﬁré%%’ Fﬂc’tg?fn‘fff)hém &'n&“azﬁﬂl’"ﬁ&n, Siéfﬁf% fgyirs, M"’gb?ﬂ“at e or
a circularly polayizing.plate.my be provided wth 15 an anti-reflective
film For gé I g{m‘é‘?’lﬁ?}g Iaﬁr‘g’lffcrt é’ittﬁ%ﬁ{“’@gﬁn He peYideandenl mmissien désplay
reflected light in the d pression/Erojection of the surface, thereby

reduci ng r 8PTIECFRIGh .CW?&%PW@W, display_andcpw aehioye higheeantiadte nay be
performed on a polarizing plate or a circularly polarizing plate by

heat - t r eat nent . fnheiad smigsion display dsyicet acsardingito theyinyewtiosr bas| y poleridinge f or
the protection fromexternal shock. 20 As described above, the probl em of

bl ack di spPkie o1 eirqpdanlyspolarizing platsfonathe gmiissiomi wsfacns. didspilanjzineplatechds whi ch
light is released fromboth sides of a light emtting el enent can be

sol ved10 | ntraesmiisgiom axishend omt pbsrptimn akis thapracy et ARbEHe DESOR. PTHGMOF THE
DRAW NG 25 FIGS. | A to 1D show a dual em ssion display device according to
the 4 i nvemimission ExeSSind2hsanptioR Bxeshoirpolarizing plds 6ia0n 90° IPpRY aflbitece
according to the invention. FIGS. 3A to 3C show circuitry of a dual

em ssi on dirspindysicte axes and cabsoliptign taxe$ dfhiei polaiiin®plateyd Giay RdveanglndB Show
a placenment of a polarizing plate according to the present invention. FIGS.
5A and 5B dhdaticas. egRedihdfRAt angilat AeviaineBE E@ibr thkiShisGidn SREYand BbRYRR Ment
on the invention. 10 FIG 7 is a graph show ng an experinental result on

t he invent p@R.is Fféprediol a8 a%gﬂaﬂm]'laimvaf@ge%n, ?ﬁ@%&eﬁ%ﬂ%gﬁhgﬁlﬁ?ﬂéwﬁﬁa ikhe

invention.. FIGS. 9A to 9C show an el ectroni c devi ving a em ssi on

di spl ays deyscg I@ﬁqgrrﬁ:ig%g)ft-%‘t I}Be+4gmf ?fgﬂ:ﬁﬂl& Eb§®or ﬂfg%t AndOSt 30OV -?igb")

el ectroni c device having a dual sl on spl ay evite according’to the

| nventi on. 5 ﬁ?thezjﬂﬂa:‘femy LI s ta Bﬁmg& BFHD° @ fl—l(?"),cainrd%ﬁh%rltyer%%fgrral)lzi, ng
pl at e accordi ng
% 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.




to the invention. FIGS. 12 shows a placenent of a circularly polarizing

pl ate according to the present invention. 20 DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Enbodi nent Modes Enbodi nent nodes of the present invention wll
be described below with reference to the acconpanyi ng draw ngs. Note that
in all figures for describing the 25 enbodi nent nodes, the same reference
nuneral s denote the sane parts or parts having 5 the sanme function, and

the expl anation wdréoveflithdgbsoRRated A FPAdBERpiNPLEs B vlrlrﬁf:ﬂ mejlaﬁﬂmpﬁi ment

node, a case where a polarizing plate or a circularly 5 polarizing plate is

provided i Radh diRl BMcERLPRo CHS;[?J&QYQI dgudise ﬁ%ﬂ%er,g%dﬁﬁ%ﬂi%?% ax 95 ff2!

view of a dual em ssion displa evice 1S s pol-ari zi ng

Dl 2t e LOL B BRaRg OB SR ohs e Al STIRRAR SR fEdLEE, o
axes of th@o% CP??he?B%&ecaﬁ%90”?%15;&9%@@5%@9 plates are at 90 with the first

pol ari zing pla reupon, pol ari zi ng pl ates may have
angul ar.devi ation, from.crassed nicols confiquration, and the anqul ar

devi ation nay beJil!16 AREYRT | 8‘§]§‘gorbrd§1“§?%l§1?ey deviatign frony tag origingl ﬁﬁ@?-he?m
preferably, t 10 or less, and still further preferably, t 5 or |ess. \Wen
t he angul af*deR/F-a5i S&HWPrIBr‘“ﬁ@r s%‘?}’“ﬁl"@(ﬁ@né]éﬁ‘n?‘?g%ﬂgéﬁi’%ﬁeicsosﬁe‘i@c@‘ﬁ: Ingls s
the transmtted |jght is reduced by 50 % conpared with the transmtted

|i ght undefcviatiqusfram,the PW@@I%¢%W¥P‘@@%@bSQWt@§ axis A padabsorptionssis Brewst 2.
Further, in the case where the angular deviation is - 10 or less, the
transm t t e@2RHYHP") © qachigthes blheomus is trugdn asingrichn$missionraxen tHugthemse wher e
the angul ar deviation is =5 or less, the transmtted light is reduced by
99% or nor aegukpddevidioa merdrke eralue of plist asbimémfsonccprding it ahe divectionnofa
panel 100, a display area 103 which is provided with a light emtting 20
el enenl0 andedatian(rotatingidiration).enent, and a driver circuit part 104 are
provi ded; and the driver circuit part 104 is connected to an external
circuit 105 via 8udh expdirizing iphttedr ci citcilinp patadiz(dgPplate BNpRRideat oo fieC
conductive film (ACF) or the like. The external circuit 105 includes a
power suppkmissioncuifacoin sccoaabeOWithrthe Asudinet thé dirdl Gmiddon gisphy Aedieal

em ssion display device enmts light fromboth surfaces of the panel having

the 25 |i gt podaridiig plgteeingiRiiculally polaizind@ilath Myl JsBY BNddnfinatidae col or
emtted froma light emtting el emrent may be ndnochrome, full color (of RGB

toned) For exanplghekul olﬁﬁ’iiﬁ% QS @M:&[ar@*&rﬁﬂ:%rifzﬁéééla%kgﬂaﬁ%%ﬁ%eﬂe@ Gvith

performed by using a color fiTter, or a col or conversion

layer yhena@ dilieBeddv@nEiLRM teok n&aﬁﬁgee, r élﬂi«$li8§ane\’%§€|§/enggahgﬁé ’ pgglidlc‘)ljpcc? %lyo r

di splay or area 5 color display can be per

i or ' it tefial i d.. An_enl ar ged
Cr oss- seot { e MCRGR 1B e Mpr b ARCAERSH R subft S GEeof Dl O o
this enbOdié}ﬁ%Om%térﬁat%fﬁ ralllg—?'gﬂe%()}l ql.lgapngentt qgaycgcs le:)eg(];mllje%ll (5]19 a%oﬁa@fz?ngf Him

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
4




transi stor (TFT) having a polycrystalline silicon filmfor an exanple;
however, a thin 10 fil mtransi stor having an anorphous sH con film or a
MOS transi stor having a single crystal may al so be applied. Further, the
driver TFT here has the conductivity of a p-channel type; however, the
driver TFT may al so be an n-channel type. As shown in FIG 1C, a driver TFT
100 provided over an insulating surface has an inpurity region that is
formed by agddh#fgp an inpurity elenment such as boron to a 15 sem conduct or
filmand that 1s to be source region or drain region. The sem conductor

filmis crystallj S | i ation. . heati.ng and/.or the use of neta
such as ni ckel . Rﬁgsgt%yea}"gcﬁ Oigé&r?ga %P%}vf%lgﬁogvckfﬁg giﬁ%llﬁﬁé'fm?rgﬁ'igotr? t he
seniconduchﬁ%nﬁ}{n1mjth a gate insulating filmtherebetween. A scanning
line (not Shown) 'is provided in the sanme |ayout as the gate electrode. A
first insulating.film.is ovided so as to cover the gate 20 el ectrode, and
a contact hole i§f¢so el ,?p(a shoyg cpeyiey 0?&&5!35?%@10&41 BGVigeraceoTdig for y
region. A wiring formed in the contact hole serves as a source wiring or a
drain mfriﬁ%ﬁnﬂﬁﬂma-signal line (not shown) is provided in the sane |ayout.
A first electrode 111 is grovided so as to be electrically connected to the
drai n el ectrode. F¥r thfepnd 4B shaynd plasament iofp pplarizing' plapte accordingste the t o
cover the first electrode 111, and an opening is 25 formed over the first

el ect r ode. PIES¢yRientigmt ai ni ng an organi ¢ conpound (hereinafter referred
to as an organic conpound |layer (EL layer)) 112 is provided in the opening,
and a second el eElGsod4 and3B shopranvixgedmsnt cmsthe inventi@r. t he or gani ¢ conpound
| ayer and the second insulating film Further, an organic materi al

(i ncluding a | owkbloécshosws aneixpérimen mpahnihvedtich. hi gh nol ecul ar wei ght
conpound) or a conposite material of an 5 organic material and an inorganic
materi ) may be EKRJ if argripheshowignincexperimontatrekidy 6x thefwenkign., either a
singlet excited state or a triplet excited state can be fornmed in the

or gani ¢ conpoundFIGIBE a gegMeshawing ankxgEdMBhtaBledilEon Meanwnfigh et state, and
| um nescence froma singlet excited state is referred to as fluorescence.

Lum nescence fropG. 9A g OC shdw bRLISIBhE H&i&@h%iﬁ% glgaéae?znission .disgfag es

phosphorescence. Lum nescence froman 10 organi ¢ CORpPoO | ayer in

|'ight em saiwqé deebiatheSloldheinvehtiddhe excited states. Furthernmore, both
fl uorescence and phosphorescence can be used; thus, either fluorescence or

h h I ndi.ng: ' . t f
Cach RGB. Ao oy noR S [, SR SRRk s R X RRSEAREYBE Bl ©
(hole 15 i gis gk%&ﬂh@¥@q%evggyig} (hol e transport layer), an EML (Ili ght

an ele [

emtting | ayer), ctron transport layer), and an EIL (el ectron

i njection |ayer) e ac in order fromthe anode side. Typically, CuPc
for an HIL, a-N b%f%ﬁnﬁ@ Smafpiarceg'ﬁn 18t E“%@iarﬁmg‘ﬂ%@é‘ﬁaﬁflﬂlgar e
respectiveF% used, .but not Iimted thereto. As for the organi c conpound

| ayer (EL 1A0&MYeRY9R- " "t he case of full color 20 display, specifically, a
mat eri al | ayer E‘E@%Uﬁ%nﬂ | um nescence _of red (R), green (G, and blue (B)
may be deposite proSPPEE @ Blacerent ef e qiscylarly polarizinmhplatscrsordingte thet h t he
use of respective deposition nmasks or by ink-jet. Specifically, CuPc or
PEDOT f or SqOf [veBtNPD f or HTL, BCP or Al q3 for an ETL, BCP:Li or CaF2 for
an EIL, are used respectively. For exanple, A g3 doped with each dopant
correé%bnding to each 25 lum nous color of RR G or B (DCMor the |ike for
R, DM or the like for G my be 8 used for the EM.. Note that the
organi ¢ conpound | ayer DEFANGED|IDES CRIPTION: OE TRHOINVENTIONuUre. As for a nore
specific layered structure of an organic conpound |ayer, in the case where
t he or gani Embodipeuhbloideyer 112 that enmits red light is fornmed, for exanple,
5 after 30 nxn thick CuPc and 60 nmthick a-NPD are forned, Al g3 doped with

DCMz and r ubr eneEmbodisRas infodlds 0 the pAleMdvBhdN 88 HSd&chiB& bhigtt waiki tti ng
| ayer; BCP is deposited to be 40 nmthickness as an el ectron transport

| ayer; andreBebhcdapaie Wetdmpdnying HaRATS! eﬂoieothgﬁhﬁamﬁggg}k&i%@%ﬁi e

el ectron injection |ayer by using one and the sane en an gani c
conmpouryd | di 1 i S hi ck
T NPD s o R ol Bl sark it bl
light emtting layer to be 40 nmin thikckness, BCP is deposited as an

el ectron transport layer to be 40 nmm in thickness, and then BCP doped with
Li is deposited as an electron injection layer to be 1 nmin thickness by
using the sanme deposition mask. \Wen the organi c conpound | ayer 112 that
emts blue light is forned, for exanple, 15 after 30 nmthick. C~rPc and 60
nmthick a-NPD are formed, bis [2- (2 - hydroxyphenyl) benzoxazol ate) zinc:
Zn (PBO)z is deposited to be 10 nmthickness, 40 nmthick BCP is deposited

oSS




9 In the case of white Iight 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 nay be
provi ded on the second substrate, and nay be pasted to the substrate
thereafter. Further, a color filter or a color conversion 5 |layer for white
light that is emtted downward may be fornmed. Furthernore, a dual em ssion

di'spl ay devicaamefuiltioh fdiRe S1AAEN Wil G5t kheigl Or display and the ot her
gi ves nmonochromatic di splay can be acquired. passi vation film containing
nitrogen 114 is formed by sputtering or CVD, thereby preventing noisture
and oxygen penetration. Space created hereat may be 10 filled with nitrogen
and seal edg . i&Ggant may be di sposed inside the space. Further, the
si de surfacg?ag tuﬁéﬁdéilgsipl ay area may be covered by the first el ectrode,

t he second el ectfno e:. and.ot her el ectrode., Thereaft.er é seal i gs substrate

is pasted to the S TS embpdime docs i3 §95€ pwhetr i3, pRlgriging: Rlatg 1852 frgularlye c ond

pol ari zing _pl at.e 115b. are.respecfively praoyided for t substrate and the
sealin gé s UB@E’PQ% P%a?%lsﬂo‘%?ds@ ad{?ﬁi/‘”&%?‘gg Fibqﬁgé[ idegicg W 1@ g? feserifed.t hus
fabricated according to the invention, the first electrode 111 and the
second el ect r ode/*BAc13} Wev of g dyal camission displaydevice ismbewndilGgle, the light is
emtted frgﬂr%t he |ight em tti_ng_ | ayer to the first display surface through
the first St plrizing nlate 0 is fisposed on 2jpgnelniOpode duplemissien Hisglay device.t i ng

| ayer to the second display surface through the second el ectrode 113. 20 In
ot her wor daud p sesond pelasizing plate k0B lairghgedersi ¢rogsad) nisiolspeinat is therazbeaf the

t hrough the substrate side where the driver TFT is provided and al so

rel eased t Hrsbarrhthelsecand plolaniging iiates &t at 90%eith fpdistpdiaifidgeplawbst r at e si de
(see the arrow showing the direction of the light emssion). In addition,
the du#l eni ssi oHewiipgl, dfic dees of mlarizing iphists maydhspomigats t dwidiionsfrod5 and
t he second polarizing plate as crossed nicols, and black display is
perforned cmossedeicls configutationcaytthé heguldrsiel AYibA gnagRas 450rl1Ba! picftRably,
background can not be seen through even when view ng from ei ther side. Pure

bl ack di spkay°ios lesadidefd SRAUIASE 1006r RSs, aHP AN 6kIRE GREEIaBE), ¥ PYorl he
i nvention using polarizing plates for a dual em ssion display device. 5 In

addi tion, Rsgi rwhbReyan@la(desia6n Blodl Brod8Y 61N e6akidRALdNR HUG oLTHSSI On
di spl ay device as shown 1n FIG 1D. A circularly polarizing plate has axes

of a s|ow gl ParRiftcdl gl is @¥iced HSY O cothpate VWit itRe tdndtR&Ed '1knt Bhder

enbodi rent node. In addition, an absorption axis Is used as an“axis of a

pol ari g ngpfhidl ficdiObo PRlof as § ongrxllr' EEhrHQAcﬁlﬁEEt' g Olﬂ%@lfele i&‘&%acaggﬁ/g%rgell 5h

first wave plate 116a are stacked, e second 1 olarizing p

and the se - ake. s ked,. thus respectivel roviding a
flrst and SeanelE faidhiy X' 0° Bigs hP ReRRrib Lot §IPREMIT P R Bctcond
wave pl ate either a pair, of arter-wave plates, air of | f-wave
pl at es, oralgp%ﬁgggrl Hatt 6% g?ﬁéh%adigﬂﬂ\ﬁ/gﬁ‘élafb?%{se*ég s P’é@ﬁ%dﬁfi g@‘?ﬂ‘ﬂ@?d HE}H
Enbodi ment.sl C?el(ﬁ ?%’t exper i al result shovm'aﬂ)g f)ron‘i nent effect of 15
usi ng a potaffs? évYB A e FICSORANGPRHATS SUADAq 108 PFAFUEHIUSE 2i ng pl at e
will be shown. I]?l addi til%rb, the result of using conpinations of wave pl ates
is shown in a panel , a display area 103 which is provided with a light emitting

20 clement 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.




Enbodiment 1. It is found that a conbination of a quarter-wave plate and a
hal f -wave pl ate 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 Enbodinent 1, a transm ssion axis (a 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 transni ssFofhedih e if¥entibs, the6OBHeMMea Hom AR MiftidMerRert bW RXI S (a
second sl ow axis) of the second quarter-wave plate are eaCh arranged at a

45 angl e; thgobirbik, ﬁﬂﬁc&l&e?? Q?(@E%ﬁefd?ﬁmﬁﬁh??,r f;}{ﬂegor%g{ ?iﬁéé% {k ra?]egq,g) UL

parallel that is as parallel nicols; t he eco ow axes

are 11 ~ ag{spRYedn bk ggﬁgﬂéﬂgeléﬁﬁjbgg? cibfNitte —df % Q&(){ Rgt%\'e?rrsd 4 é&lOIa&)qlVléljg%nS econd

absorpti on axes may pendi cufl arly, as crosse

e T Y T e T T T

the first 15 Xi.s. and .the.slow axis of the secopd rter-wave
plate i 2 55«%1? f 2%%%‘%& 6} P %rf(frﬁlé’gft?yr gjg Iao%?%{x‘foéwﬁlﬁ’dmte'ﬁ&ert Wﬁ?& %ﬁ@‘é‘i #htaxes
of the polarH ingﬁ&laie i s.arranged as crossed nicols. In such structures,
a polariziﬁ'a"“ﬂg éP‘WdFﬁ% a polarizing plate, a quarter-wave plate, a
panel (a light enqitting el enent), quarter-wave plate, and a pol arizing
plate are arr angglﬁ qnh?‘geéjq%f’ﬁf%?‘:zl?%?it‘%@? of acpagek jspowg oG dflon A drivgiown in
Enbodi ment |1, .the transm ssion 10 axis of the first polarizing plate (a
first tranSAREpief tis aybodiment yaody isWesgribed by takieg theragse phpsingiavhin filait e

and the transm ssion axis of the second polarizing plate (the second
transmi ssi §ansisteis(TEN having & pelicrysiallingfsiligpa flar fmdinhedampieaiowsiver e thine
respectively arranged at a 17.5 angle. The first transm ssion axis and the
first 49 owﬁg'slit@ﬂﬁfﬁtor havigg antasorphans sliconeilm md at MOSs wamvintort avirena simlen axi s
and the second sl ow axes of a 15 quarter-wave plate are respectively
arranged atryataBayraj$ebe ahplicsl. t farther she drickrt T decdnd the apsddcsisitpnf axes
arranged in parallel, that is as parallel. nicols, and sl ow axes of the
first and plvbamet opd; e dvenahediplea T8T madaltdibe in fi-ghamelitypbe second sl ow
axes of the quarter-wave plates are arranged in parallel (FIG 12). The

sl ow axi s of theAfkhein IEIG. @C; WavieerTFY 0B pvided ové:m iaxilstin sukfage BRcond
guarterwave plate may be arranged 20 at a 90 angle as in FIG 11B. In such

St ruct ur esan dmpefity region dhi! BtBrmed B?'aﬁdiﬁ?% My eRnfitdd i@ as\ByBnRb L €, 2
panel (a light emtting elenent), a quarter-wave plate, a half-wave plate,

and a ppl agddicosthRlor fBmHnE (Rt 'i@fb_g?éjsoiufbesi@%ﬂﬂﬁ 0F Brairl foRfid t’I.;hQ RemROGRIANT LO
Enbodi ment 3, a circularly polarizing plate has a hirgh effect of preventing
an refl ect l;d k4 ha: no W I LG Mo oz when
reflecti onﬁgtrl 3%%tagf%g§? ?ggsee%%&éﬁ\lﬂ% f :hﬁggdn?fﬁg/q?itg% See‘rﬁlﬁtﬁt8 {aﬁé&gﬁ z}elsn%ﬁ?el't hat
is 12 r efal | : L, LJ | a.cirtcularly

A p@?& 418G 1§E1fggfcf§g vl a?é{/anﬁ%%%ﬁ op{hgtgﬁrrgle iég%céfryf_rﬂnh\g?tb Rgate

pol ari zi ng ate descri ove vide

d i bed, ;i . j i | ari zi nQ. pl at i, | arl y. pql ari zi
descr 0ot BN st PSSR GBS IR,
oL e, Ul R R30 L ABIEY AR RSN anl S Bl FroBly ™"
b t b i di | I ol ari zi | | ate. Enmbodi nent
Can e e, Ry B B S oS i, B SRS A i GTo

device different fromthat of FIGS. |Ato 1D in the case where a circularly
pol ari zi ng™8Iok e AWIRGorEed 1y the contagterolessepyes b asoutae Miringogediein Wamg, As

for the dual em ssion display device different fromthe one in FIG 1C,
light is emidtsgnplling (b shoyanris pedvidadrindbe sinde ldyouta fA fisst elgotrade Abkdisl i ght
is emtted fromthe 15 first electrode side in a second area. Accordingly,
a pluralitprogidelisgtas torhet ¢lectjcal yeoremestedutal thee didairr electrodeof Fdrtheren stéomsl ar e
provided in one pixel; the first electrode electrically connected to the
first |ighinselaiitg fiky ol mowided ss aspaquecnatid fike ckeeaddl B, estlradepappored to
the first electrode is transparent. The first electrode electrically

connec2ed foomet@veetho Tist! dighioden Atlajg BhRIEME ah SrdahRNSRFIRAH (hBiafidie
second el ectrode opposed to the 7 _




20 first electrode is opaque. A filmcontaining nmetal or colored resin may
be formed on the transparent(translucent electrode 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 material having
high reflectivity is used for an opaque el ectrode, reflection of external

| i ght can cause troubles. Therefore, 25 a circularly polarizing plate

rat her tha | Zy r:QVi : .

Quart or - van PO £ DRl R ER: FER dojer BB HeEded fnhe cbpnine

i ded figd Rep B! #5058
provi de a%n@avggé/&dpélé&lﬁ,dg 113 %%@F@gg s?%& %(%ggvle?'iﬁezbrg%ug cgﬁxgi)‘tu#dglag%rcmowd ar ea

circularly polarizing plates pr first &rrea an

may have digf f . . nlat es. enl arged vi ew. of,. a, panel ,secti.on,i s
Shown 1 Fiis SGHR EReR bty mured gt et o 57 heieBuey
cont ai ni ng_an aque terj.al and being .connected to the first driver TFT
501 aro pr bR BORRSYRES high nipealet el SREPOID o S rempobs MistAL TG ond
el ectrode 204 contai,ning a.transparent material and being connected to the
second Uri YEAUFARateHal agdl an ipqreanke paferial may se Bssdfontie Qreanie eompaynd layelpound
| ayer 20S including a light emtting |ayer is provided 10 over the first
el ectrode 203 anburhfd diEHA§inglet ereirdestato gr a driplpf exgited stater epadedogngdsin
provided over the light emtting |ayer, and a film 207 containing an opaque
mat eri al i &her QFgamic cpmpovmbdaxsier Generallyi pdgioned tstadeis2a6singlet Istates engnd
area. A netal material such as alumnumor titaniumis used for the first
el ectrode XgBinesegnce fsom paingetexcitet stathds fefdrrmd0 s frongsakede. oltrhiaewenand
el ectrode 204. The second transparent electrode 204 and 15 the third
el ectrode 206 s snpletexcited statcaisgefeuct tass pi@phbresqact.i clutminescanst fiok of a
first netal layer containing titanium a second netal |ayer containing
titani Uih niotgantbecanpantdr lagler inchgles dight &nfisviord usiag adithep € rthe @Rtiddd stags.
aluminum and a fourth netal |ayer containing titaniumnitride may be
pr ef er abl y Fusthetnfons, bbié SmomRrcknet egid qhespHdfesc@tBeeid @ weed; Nehus, either
sem conductor film 20 A passivation filmcontaining nitrogen 207 is forned
by sputt er iffagree¢encd/[or %MFEMsdéﬁ@/ @b 1 B] sée¢tsd Wee: QnY 8RN iRmeickRdd ON.
Space made hereat nay be Tilled with nitrogen and seal ed, and a desi ccant
may be di spagefyonsidiR&Be space. Further, the side surfaces of the display
area may be covered by the first electrode, the second el ectrode, and ot her
el ectrodes. Ther gaf | i - S i gﬁé (o] e u ate,
and a first polag?f%%gmp?%?§§2%§glgn gf |§s?ﬁn vehggﬁ%élggdggig%d@gkéecond
14 pet ar iz V, t Q. . are resp Hvely

95 2 it iBnRhtf APPL e TR GRANH IRV PAA! AighP RiARE 14BAPEE ks

provided as“a firs cond crrcu Y po ng p e first

i (E? EZ@%@@%@F@%?&&% ﬂ?ﬁEr%%i(tﬁllg?tﬁ%ﬁfnﬁ%hé%ﬁ:{e LG Gepait
nal 7" vl o3 .
Fact i s; DEGUBUERded HRRbRCur: B B ol o WP B Bl T ak Ty rana °

addi tion, absorption axis i s used an axis of a polarizing plate. For
exanpl e, V\/%g:rﬁzﬁ%"ta&‘aﬂ%vé’%mﬁﬁ’%flg Yé‘ﬁgﬁ’é&% ‘t“?lfFé‘It{)erﬁ@ed for the first and
t he second wave ggﬁtes according to Enbodinent |, it is preferable that
absorption axes Bt thenreanic compaund bayshiEbdrver) Hhgnphacess ¢iwhillceploay be
replaced by transm ssion axes) (first and second absorption axes) and sl ow
axes ofUt haisplaysipegifigali & srateranl dayes profaciag puminesceies pEred ARY seand§. adow
axes) be respectively arranged at a 45 angle. Further, a first polarizing
pl ate of abhicr(d) mdy baHepdsited appropiiitely andaselectivady dyseapondegusitami witlhghep| at e
of a second circularly polarizing plate are arranged as parallel nicols, in
ot her wor dese efiredectibxsdeposition naasks ooby itkejef.i rSytecifichly, iGiPegr (AED@T dmchnan
absorption axis of the second polarizing plate nay be preferably arranged

i n paral | eHILO}-NEDdort HELf BCPt oradill; tfbears ETDNBCPHIGVera®as foRyn BE. afé asged so
as to be parallel to each other. In this enbodi nent node, arrangenents of
circul arl yraptativeBi ngFopl dagtiplesh ddpeh! @hh dabh nil EBrriEdponBRgCRMRAEd and
t he detailedparraﬁgenent igﬁghdﬁﬁﬁiﬁﬂkles_ 11A and 11B. g%%the%, t he 20

ar r angesrentifniabuscédlsridrat| CFA | RS St

quarter-wave plate (g{r?dq% Gﬁ’a(l;}% %{/:g{ g%g?éﬁ%g‘?r Pti’ﬁ% fi rg%lﬁgeynlg&%ﬂﬁg@gg%agnb wave
plates shown in FIG 12 nmay be combined in this enbodi ment node. As stil
anot her conbi nation, 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 plate and
a 25 quarter-wave plate can be used for a wave plate of the second
circularly polarizing plate. 15 It is preferable that a slow axis of the
first half-wave plate and an absorption axis (which nay be replaced by a
transm ssion axis) of the first polarizing plate (a first absorption axis)

o o e e o o oy




5 polarizing plate. Here, as to the second circularly polarizing plate, the

sl ow axis of the second quarter-wave plate should be arranged at a 80 angle

wi th absorption axis of the second polarizing plate (a second absorption

axis). The absorption axis of the first polarizing plate of the first

circularly polarizing plate may be arranged at a 215 angle wth the

absorption axis of the second polarizing plate of the second circularly 10

pol ari zi ng upddator thel BRIIAX B¥otefthdtiRe BRJapic &inﬁﬂ)uﬁcﬁ #yRE iR HIRYE @navhBsve

devi ation. The angul ar deviation may be = 45 or I'ess, preterably, = 30 or

| ess, and kgideh@r preferably, = 10 or less, and still further preferably, t

5 or less. Current flows between the first el ectrode 203 or the second

el ectrode 204, and fdpath§ekhid: r 0 IS ' rom

~the organi c conpound flaye?3 Qoéﬁlc %Iﬁgﬁh s@x{ﬂﬁtgﬁe ?%%@E%P{%]t% é@h%@[‘?%ggg%%gtﬁe

cont ai ni ng [.al | and. t he..el ect.r od 06 _transmts
cfbe AL B B8 o BO or 112 W s O B S RUBER B P

light, light is emtte on 0

first area ng L ght i m t to,the sj of .t he second el ectr in the
second 5ar e%ﬁgﬁg‘)%‘ﬂ’?g"m& Wé‘iwgﬁlﬁgﬂg“g%a?:gg}é 3¢ £ i e O‘i’eﬁl"ﬂfhaﬁ%Z of
driver TFTs is 20 described; ho er, .a driver TFI can be shared by a |ight
enitting elaléme'i“hlst OF'?‘i%stPh'?fr\Ag ngh ticknesst 2 aef Hightgmitingriayer BCR ke
second areag by.a drjvi thod and a wiring connection, Further, such an
or gani ¢ coﬁﬁ?ﬁ%ﬁﬂd F%b"ef‘b]%@sn@ﬁqq‘%ﬁ 38 RpEhergen femeravblager) apd BOFedqpsd vifhnLi hi s
enbodi ment .mpde., In FIG 2B, a structure in which polarizing plates are
provi ded i &S ‘“él&aﬂ%f topbe djng thigkness b pm elesirpy ijpeticaslagerdbyausing one ped #e zi ng
pl ate 208a and a second polarizing 16 | ate 208b are provided is shown.
The pol ari $3Hg skt eWheaanhgitie ¢hapaurtbhstubll thgt ehiss gresa light isfarmedf an
opaque first electrode in the first area; the area of an opaque third

el ectr &@e afict (enmetbiskc-APIhis ferded) salge dopdd Witk pburyarim 545 isf depssitedrasaa and
the second area. In FIG 3, the circuitry of one pixel in FIG 2 is shown.
It is showsgreehdight kmiGingriganite beothomna thivkeess2BEP(ishdephsited hameleatsona
light emtting elenent in the circuit diagran) is each arranged in one

pi xel in atmphspeft layardabt 40 Howimmbickness) arghthee BOPtdopgd Iathelli i€ dépositediagmed by
the first area and the second area as is apparent fromthe cross-sectional
view. A pi xRbtren fifedtionslagswntol be Fldm iBAnidRSess Wyt siignthe Tk &Phsifibdl n2k. wWhi ch
are 10 respectively connected to a first signal line 30la and a second

signal |inaviadlie @F&i@@mﬁmﬁy@mmﬂm EARMNIG Libh'R BARed, HBE cRin(Bk,
circuit further includes current supply lines 302a"and 302b 'which are

respects vebieCE ¢hiek CuPc Lhe 66 Wid GRK NP, ére?f&gfb gﬁigﬁg5 \6'61@@5@3%@

el ements 306a and 306b. The capacitor el enents

el ene . | : 2 artd_So6t have THe
201 15 and S8 igmel arc B GHC SRR RIR ) i SRR H K6 BdARGe 512
b d ' ' I . 306h . t
necossar 1§ RBHRF o e dd o PRE B an T ST IR ACRTBPE I i BiheleLy 1o
the |ight Lt Ly L t 205 .via.the fi | ect I h i xel

ci roui b, i £ 1 ClsBRaF KFEERY 1907 bk iy Yo B Webdnere P R R 1,

t he second ar.ea F by separately providing current supply lines. Further,
different &FEpIay®tan be performed in the first area and the second area.
For ex le, in glh& case where different displays are perfornmed, when a
scanni li ne 309! the aBRYCRIBFHC compitddpyfin (WFsand el BE: qopmmen toizsis cay e
input by a first signal line 30la and a second signal line 301b. In
addi tion, Be fawdivehisemtiensiiaseiod thopikeharea.n Fusthes apmasls ean ke sharsdtly 306a
and 306b, and when the driver TFTs 201 and 202 17

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.




are turned ON, a current is supplied to the light emtting elenment, and it
emts light. Wien one area, for exanple, the first area is to be off,

vol tage that makes voltage input by a signal line be relatively zero may be
input to the current supply line 302a so that charge is not stored in the
capacitor elenent 306a. 5 1n FIG 3A, a schematic diagramin which the
scanning line 303 is shared by the swtching TFTs 304 and 305, and the

swi tehing TETs SRAMRNALSBP vifik BARREALIVE! i COTRSAYAL, by icpat@Ral oy nes

301a and 301b is shown; however, the signal l1ne c har y pr3Viding

a scanning séd;agh‘%%lﬁ 3‘{1’0&@&12, @ )[@hfo(f i OIET%?-E% gﬁ% L SnR péo%x%ﬂ&ﬂlg nlgﬁﬁﬁae a?tlfs ?s ? ©

shared, and cas e sane dis are perfor

area and t rea. An er.asing TET be, provj,ded at. opposite ends
of the capg@f)f gfr?tgfe1 re%ecﬁﬁ)sr Cg%%ﬂgﬂcia)%ﬁéﬁy g%ié{%‘ie Phike deeend %ﬁ’gﬁiﬁ’y@@al e

di splay is_perfor : bs ent]y, pixel circyit_showm in FIG 3B has a
current coR¥de Pﬁ‘ﬁ”%g tggge ﬂ'ﬁg&%@%ﬁ?ﬁeﬁol ?ﬂ&r’c%?(ﬂ%flﬁ%ﬂfﬁpﬂ Wq?rocqnl‘féfsiqng ht
emtti gg ehﬂeyme?t 210.5, git tgﬁell as, driver 15 TFTs 307 and 310. The drjver
TFTs 307 alftyeB1Y WhiF ligd ok semitted dprararmey fctonned 3donthsveoene dgahe
conduct i vi tgf The driver TFETs 307 and 310 shall be depl etion node

transi st or CISsHPndisplayedavicerin pehdch ongrsyriagecgivessivil qolasdisplayraad teapiherciviesnt
mode transistors. In the invention, the driver TFTs 307 and 310 are

oper at ed i Fogoghipmatie display eap bhacgwiredhe 20 current control TFTs 308 and 309
are operated in a linear region. The gate length (L) of the driver TFTs 307
and 310 may be | dnepssivatiemiilry gogtaindngwnittdged W4 isfiointedebyl sppitteting oc (iVIRNt
control TFTs 308 and 309 nay be equal to or less than the W Desirably, the
rati o of  Ltheeby prevsAtingf mpistire and erxygeil pedaationd Sfddeigedted/ der@nt mayebe Next
a driving nethod of the pixel showmn in FIG 3B will be described. The 25
oper at i®n 6illed hveittpinitelges ndnsehled bl 23@:simantbmaylibei dispbsedtinside \Whid Spacg.
period and a 18 storage period. First, in the witing period, when the
scan |ine Bidher thesidesuifacks dfithe YWplaghireiomay b8 c30ded by ROBrMERSGOURRS are
connected to the scan line 303b are turned ON. Then, a video signal which

i's inputtegedond ehet:dgnall dthdietect@dd aMekrBkh 4 SealinpWibBdic R giaﬁl%d faues of
the current control TFTs 308 and 309 via the switching TFTs 304 and 305.

The dri ver sgtsiite3Qkd 3N frsd YD1 OMAL 1854 2hd B SecBfid thofa 1 41 cted
to the current s?uppl y Iim]elg) 302agcgnd 302b. When the IJé’ur]rr erﬁeﬁgont r%jl)aflble:Ts

308 and 30fspé@ivE 6 dENER YaBsubkidRo 45 : is supplied to the
light em ttigég gl leyrrrﬂgnt 205 vi aut e gﬁlﬁdrglrr%?legb%p: %gﬁt‘%es 302a and 302b. At

hi fee, th TFT, ‘ i i on,
% R
driver n‘?’FT?”%@&gndﬁéloﬁ l%‘ger'sa@tcltrhgei nllg s%ﬂ%rl]]r i\lfel o] “P&gi 0 ‘.:’Ctrlg(ﬁ]ig I t are

renrang}[’l;[ It Bg eegrgrqst%ﬁ}gng’%grbsﬁggtaf CB%(%E]E#I% y,ttﬁg lilgthfs %%q&gd 81rnr tﬁg ?i%gtd tlarrnl tilggolagrgre

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 clement 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




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 elenent 205,
thus it does not emt 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 etion node transistors since the current control TFTs 308 and 309 are
enhancenen i care0 per.iod; t .t ghi TFTs
504 and 308" e soPLROEFAgg arl b Ty e DhAVERABINSRL R be' o TRBLA
303b, ther - Qr Jal t Vi sianal,_ that is witten in
the witi ngm%%ﬁ%hgﬁ&% %2‘5\;&\? |Elfi ?’ngﬂ%gr@%%{ ) h‘%ﬁg‘% 1% %ggbclﬁé PBACORYHE B PFFTs
308 and 309 j rned..ON, tential of.a videa signal .is sfored.in the
capacit or sﬂﬁé@gé&'aﬁ%%% ¥ 6’62 e O ?}0? fising, polatiging LPE%?%/ fgrqa ¢ é{ FRgHiten
emtting elenent, 205 25 is kept on. On the contrary, when the current
control TF??Bgésge‘Qﬁ?i 309 is turned OFF 19 in the witing period, a
potential of a vj deé).si gnal, i ftored_ in the capacitors 306a and 306b,

t heref ote, curreh‘ta Uofha e golgzingPlate Ry Beiveed Ay W adnghemission waen
tinme division grayscale display is perfornmed, the erasing period can be
provi ded bfispla¥ geige #vhovan m 5%31 2 Arcircelady pelasizing plateduanxes ¢fer 908a
connected to 5 the erasing TFTs, and thus preferable for high |evel scale
di spl ay. Fa¥isHed a ifast pxes; owever, @i slew axis deiused rin whiscémbdbimdnti mede. THfis 307
and 310 are connected to a second scan line 303c is shown. The pi xel

ci rcui t hasdditien, sarabserptiore axis ds nsedidsenonés shopelaiizing iplite. 3Faexepplet Het gat e
el ectrodes of the driver TFTs 307 and 310 are connected to the scan line

- 303c that fisst pelarizingr peiedEda addctbe dirstgivyve plage 1badat astdckeld, eaodl thoakdond Wi | |
be omtted. First, in the witing period, when the scan line 303b is

sel ect 8Y, polerizing tptdte IS kRd tBE4econd neavd0fiaehDise gatserked, ahedraRpedtiodiyt o t he
scan line 303b are turned ON. Then, a video signal which is inputted to the
signal |inpvilidgaditst ALY stGndntculel podaridies gRtRS The tfha G theRbeg@nt r ol
TFTs 308 and 309 via the switching TFTs 304 and 305. 15 At the sane tine,
the potentiyabe ﬁl%tct ﬂn@%ug dRRerSd BARLS hfarteRMave PLAARS a GRARAT Hallw Rl GIREY, or 3062
and 306b. In the lighting period, when the Second scan line 303c I's

sel ected, hvidtoress fETsth e BlesIYBNRBEEAT 5 are connected to the

second scan |ine are turned ON. Hereupon, when the current control TFTs 308

and 309 are tur ngdefNoBheh¢ %@,n‘fn' prgﬁ{neﬁ&l %sﬁ%fgﬁg\gﬁggﬁ?hlﬁ? tgﬁf&e&nfr ? ting

capacitor elenments 306a and 3 cur I'S sup

e L T P A
! A0 4 T eS8 B R
and 510 OOBLAbR P, Y GE TR o Wil S ade TR, 200

supplied cuyrrent .
PP lglla{e 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
first 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




Meanwhi | e, when the current control TFTs 308 and 309 are turned OFF by the
potential of a video signal kept in the capacitor elenents 306a and 307b,
no current is supplied to the light emtting el enent 205, thus it does not
emt light. 5 1In the non-lighting period, the switching TFTs 304 and 305
are fumed OFF by the second scan line 303c. Therefore, current is not
supplied to the light emtting elenent 205. Note that the second scan |ine

303c may eifhgscdig psﬁmepml@. @IAﬁofFuﬁﬁcé?ﬂe riseshd e s0OnAABsS 'QAH&%Q i od.

10 When time ratio grayscale display 1S pertorned, erasing period can be

provi ded by %ﬁﬁﬁéé&q’eﬂ%ﬂﬁicﬁﬂa}%@ﬂgtnig,% Ab&edll of’sn%fﬁa &%gﬂ&hﬁlﬁqg? éé-cgﬁd éggvg ation

connected to the erasing TFIS, thus prefera I'gh'Teve

T o A ST IR SRR 0 g3
per 0 e BRI G ) b Db oA B LS ©

Consequgnt | he contrast can be.inmproved. Enhodi nent Mode 3 20 A dual

em ssi o dr"é?) Péy a'ae'ée F%{?eof%fs ﬁ‘éwiaﬁ%ﬁeﬁ?fii tgﬁ‘q trangmigsion, axes of the) pelariziag plafe i ea.
However, in this enbodi nent node, a case where (a doubl e-sided display
panel ) is &gé%ﬁcaés Srosspdinigls.o by suph sipnciyrey, agrolaiing bathgyadyewoksizing | be
descri bed. hp particul ar, when a dual em ssion display device (a

doubl e- si d@HiYAYRHS - Bavrarlpte; & panch(a lighi eanidingclament), bl quaterssaveaplatesash as a
pl astic substrate, the thickness of a chassis is controlled, and the 25

f1 exi bil ity PekAzing nlafppwastngediin seqyense.. an exanpl e of providing a
doubl e- si ded di spl ay panel 1003 using a dual em ssion display device of the
invention for a Fathfirngferdng up Londitiomeivi shosmoinnEinhodii@nt 9 AtheTinensfuidsitnng

cel lul ar phone has a first chassis 1001, a second chassis 1002, and a

doubl el@i dexis @f ¢l fsgt peladting POBe (aTfist frausniissitseis)paniOfd shasadn ofithdi farsout put
part 1004 5 and a first display area 1005. The second chassis 1002 has an
oper ati on hbaftawe |p006, angl thoiteamsinissioh s df HHROEconkh poldeizi gﬂz&é ded sdesid ay
panel 1003 has a first display surface 1008 and a second di splay surface. A
cel | ul ar phamenisdiowagis)@nd ahé Bdw BYiENYfi BB sBashdAhAL-WAGE YIfe iafe Ydip&diivklie
doubl e- si ded di spl ay panel 1003 is sandw ched between the first chassis

1001 and ! BeafRaGnd ENSSahsle 1008 I cifisHROA Ay bldCneHais WoGMLOGE by St
chassis 1001 is stacked over the double-sided display panel 1003, the first

di spl ay sughace-wReSiat, seuilcescebme daflingNidy aRRNGM ﬂi@%@@@l{&aﬂ%yaxeg%ya one
di splay surface is used as a screen. A dual em ssion display device as

d i bed | ' o f t I ] SS]
escriped Ly fhROdE RAE A}@ggsp%%tfl%bza %ﬁlearil:uffﬁg aRf o g’?‘ﬁ%ﬁ e n%g?e.gédrﬂ% 15

panel . Pol ari zing plate 11 rovi I's €

panel . | | s"provtdetl i 1 i's “Srfodfient “nide. TTHE 1
el enent o “ANF HERAE AR AT M ARRY BRI ARG, Tyl 11O

[ | arl | 74 t 102 | i, ded..f di I [
i gt om ¢ HRHRCHES 88 sBLB e Gl B WP o e el TmERER o i "0 °

chassis 1002 js_stacked over the doubl e-si Lspl anel .10Q3, the
second di sP zg‘:fr—gvljw ?a{ﬁ%tc%ﬁﬂs ffanged, o pﬂ?@%l&&qaﬁ@i SHe plgw wis (h dhe first

doubl e- si ded igplaﬁ a%gi 1003, nanely, two, surfaces can be used as
screens. FAMIFEYaVE @F&H the v pgiy gg&%eﬁe%qwew@ae platemay dg armapgad unit
and input can he done by means of a touch pen 1103. FIG 3A show an exanple
of prott di A & fngle @rﬁlﬁgﬁoﬁ“ﬁi skl stgh glaygtetss.aqpplasiging phits, ethebivavsmlateer |
and a first chassis 4105 has a first display area 4101, a second 25 chassis
4106 has ah OPEFEFVRYh Phtet arpapeh4a light emifting hlsmgoi)blae qeirtteavate splhy apanel

4103
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 wiring of a light emitting element that is
12




22 has a first display surface 4102 and a second di splay surface. The
doubl e-si ded di spl ay panel 4103 is sandw ched between the first chassis
4105 and the second chassis 4106. In normal use, one surface serves as a
di spl ay, and the doubl e-sided display 5 panel 4103 is superinposed on the
first chassis. Alternatively, the first display area 4101 may be displ ayed
superi nposi ng the doubl e-si ded di splay device on the first chassis 4105

with the fidrRictigh Splediersiy rlf;gﬂf:geé})lr&% Vé%glem Ul tCﬂg')E}aﬂ : ﬁgiri‘[}hrlga]?llgfr%s(?e%l L ;}S/

required, display is perforned on t creens

area 4101 gpglt L surface where the doubl e-sided display
B el e by

panel is stack nd chassis. FIG 10B shows an exanpl e of

i di doublyg-&] i spl. .. 4203 for.a PDA. The first chassi
1205 has a1 rst 2 0et S5oRbERAE YR AG ot 3 bl e el GHoHatY BiEtiear ; on

button 4204, .and _a_dqubl e-sj ded. di spl ay panel 4203 hag a first display
surface 428599 aac"é‘ﬁ’é‘b%‘a“if'%‘ﬁ? ay rﬁlégg?gmné%b‘?“eﬁ'ﬁsﬁféﬁf“fﬁ diheduptnel
4203 is.15 sandgh@hqd Retmee the first chﬁssis,4205 and the second chassi s
4206. 1 n&RsIon display, devicg,, equgpiy Puzrsblackydisplay ran e perfpanedo apd thesi ded
di spl ay panel 4203 is superinposed on the first chassis. Alternatively, the
first di spFasirastgan hodmpraygdpebuthep) milecting dight icap bsi prgvanted by exvadiag ded

di splay device on the first chassis 4205 with the first display surface
4202 OFF FGireHarly polpdsinaplagt-ge screen is 20 required, display is perforned
on two screens by using the first display area 401 and the second di spl ay
surface where the doubl e-sided display panel is stacked over the second
chassis. FIG 10C shows an exanpl e of providing a doubl e-sided displ ay
panel 4303Emhodimentimeele2oni ¢ book. A first chassis 4305 has a first display
area 4301, a second chassis 25 4306 has an operation button 4304 and a
secondl@i spl ay aleshid3Thodanehtamddeibh estimicies] 023 dudi spligjonpaiplay 4&R&chas a
first display surface and a second display surface 4302. The doubl e-si ded
di spl ay- padiffer&td @dni thasaf Eidisc hado B wakdcdsh avlibtd StirculaBspdlaing pla gecond
chassis. For an exanple of usage of the electronic book in which the

- doubl e- si dpdlabizigly pRit@l previeéd waD6e: d&clibdder posed, it is convenient to read a
text on the first display area 4301 and the second di splay surface 4302,

and to see a figusgoafic HRA HAGINAAIGHIEP HAUcAdIBR ABRSnARE ohd & FId. ST, HikhP! aY

surface. Since the doubl e-sided display panel 4303 cannot display the first

di spl f @GRt o6 & i
i opl 2y of e Tio Bt SRCANCleCha, flc 2R G ul” it dienl ROGARE doahe
the segondgl %fét:g?de]s%csfﬁraf %E&M@%J#{E@g@ﬂ%&gag?@gﬁ@ 8}; H@@g‘%ﬁi{tingfcfe%&ny\shat 'S

on the first display surface to t s®read, —and

i <play t narea phIRIGRARCE NP R FOTUEE I Bt T ERNEIH R B oy

pane! 20 ,3eSebah B AUYE 1idh? AN bRMenPl ophqut i the s@Bnd BReBSH P02

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 transparent/translucent electrode so as to obtain opacity.

In this case, black display can be performed purely since an opagic material is

provided. However, particularly when the metal material having high reflectivity is

used for an opaque clectrode, reflection of external light can cause troubles. Therefore,

257 a circularly polarizing plate rather than a polarizing plate may preferably be provided.
i3




15 display area 4307 is read, the first display surface and the first

di splay area 4301 display the next page at a certain angle when the
doubl e- si ded di splay panel is turned up. Thus, the switching of displays is
made invisible, and visual sense of incongruity can be reduced. Desirably,
t he dual em ssion panel may be provided over a flexible substrate, thereby
further reducing the sense of incongruity. 20 Enbodi nents Enbodinent 1 In

this enmbodiggkicr-Wabe plaRs KaltvARE $Ldd) of BEarhRSE tﬂc{{g Ig%@%ﬂ%%&% of a

pol ari zing plate and a wave plate using a netal

( manuf act U@ﬁ@e Miné \S.iré.ll@g‘p&g(%%ﬂ?g Pie.2 1 iaqg?}cuﬁiﬂgrp\?\)gi\gfezﬁﬁepg%éyﬁ#ﬁ%%ed %ﬁl ]thc The

pl acenent conditions o I'ng plate or SO rererred
to as are i i ro ing a ter wavel ength

retardati otrflﬁsgg%tdé’%gtt éegre%l}(g%u%ﬁlﬁg hgv%ig#?‘e&g"v"%ﬁﬁ%{eﬁ retardation are used)
are as follows. The placenent .conditions include der, froma []ght
source, and ang| ég epgalrg%igwg\gt%éﬁngl %C?(?naﬁéﬁf"é’g i“bﬁﬁgx? - oft éfStp‘g%VéFi i'ng
plate apd | o i s ,of e plate. i. Polarizj ate A/ Polarizing
plate B'ii .aoéoalﬂ\évﬁ‘aé‘%ﬂe‘mogfgﬁic?g@%‘fﬁ & RGqYe “ﬁF‘%@gg’Q‘ﬁgﬁmg cpiested 29 B8 pl at e
Biii. Polarizjn late A/ Half wave pl ate (4%% / Half-wave plate (45) /
Pol ari zi ng%ﬁ*éft"é’gl‘lgl"% 30) arpgrroyided mythe | fyptearpa.) 4y saeandy drivey I3 20% ap8a@) /
Quarter-wave plate (80) / Half-wave plate (17.5) / Polarizing plate B The
total phasé&eond akectindy 204 eantaining a1 fransparenEomatenial oing being aeungoled tosthe
system of neasurenent under Condition ii is shown in FIG 5A. A polarizing
pl at e (Pol yeo98d drucral T304 wre prexidedinghesegandarea.pr ovi ded bet ween a | i ght
source 51 and a transmittance neasuring instrunment BMSA (a photoreceiver)
52 so that a sl ofwmaxganioicompeunl bayee20ninchudihgn digh emittiagdebrds peovddedangl e
with a transm ssion axis of the polarizing plate (FIG 5B). 20 In Table 1,
t he val@esowdr thaefinshxlenuodecala3 tahe the seoomh eécttdde 204t enghiddy eloftrddeaZ®iist t ed
light (cd/ne) and the standard value (the m ninmum/ the maxi mun) under

pl acement pmvilletiovesthe light iemniting Iseavnd a2Blim 207 abltginiblg an opaque material is
condi ti onmaxi mumm ni nunst andard val ue (m ni num /

maxi mum i SAGthdf Pioviddd AyeOthé tiirddieé2sé (208 )id BleX:orld- Red. | 1 8 il ket $i1dh90) 9. E
-02i v374.5(305) 7.49(215) 2. E-02

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 arca 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




~the like, and thus, t

It is found in Table 1 that the conbi nation of only polarizing plates
provides the mnimal |ight spillage, and preferable black | evel can be
obt ai ned. Anong 5 conbi nations including a wave plate, black |evel under
Condition iv is the highest; however, the black level is |ower conpared

wi th the conbination of only polarizing plates. Incidentally, the | owest

bl ack I evel in this experinment was shown when two hal f-wave plates are used

under Condipblafifing iplate Y98 akt YeBndWAVE plate 96R are bt gﬁgﬁi :[]?]IY)B h ba B8 3%t

di splay is worsened since the 10 Iight "having a wa er than the

center wavg{,@g\ggcgn@{,irﬁgg%%\@?ﬁgﬁﬂhgbﬁt&ecorres elliptically polarized light or

at1 o romthe absorption axis of a polarizing

plate is produc ther....e 1. ght vin wayel engt.h pf the center
wavel engt h nay Sgﬁégﬂéuc% tSJ%é?F%th%gE%% P%E%Fn%ﬁﬁéﬁc@”%HgHSNFngHE wave
pl ate. As ! i1 at_is an.arran nt includin al f wave

pl at es, théﬁgﬁsggﬁf ég aq‘i'%’ax%ﬂ% frefit? (foénrhn?ﬂf’rogé’gz’g&a‘ﬁﬂ’ed’g?tgs ﬁ%‘gﬁ‘:‘al“?gﬁ‘ﬂ‘e?'s
caused than i.n_an, arr,angenment | ncl udi uarter-wave plate. Further, as
for Con%i tiIAoﬂrﬁu rly, B%%?ﬂ%ﬂfé PFPafeéaSaﬂ’i«Pa rPgigﬂnﬁ?wgcfﬁlso@daa (RsF pXabRveyieRtdsiand a
quarter-wave plate,_tgﬁidevi_tion can he reduced by arranging the wave

pl ates so AES{HY rthiy rabosiment made  Ipadditiong ar phsorptine ddy iSarsed #S@@n be
reduced approxinmately to a half of the arrangenent of Condition ii

i ncl udi ng gHaPEt apolaEzwEMaie.es 26 and to a quarter of the arrangement of
Condition iii including half-wave plates. However, all the elliptically

pol ari zed |ight Eerc¥aswlsavheapprersswave Hates eforespedtivelybisad ordihs firstyanidn” t he
case of using a structure including is degraded conpared with the structure
whi ch has 8¥ispcqndl wiaveztlatgs picarding teoEmbodimean §.dtjisqmeferabhsthitorbsarptiombxes

em ssion display device in which the reflection in the el ectrode portion is
a litthe, ohtedostrindatecoml pélatzihg phtdsawihichngap batrgiacd by tramsmissionhegual ity
of black display and is thought to be advantageous in inproving the
contrast. (first 4rel seaond abserstidohexes)uald dowsaies 0f dhesfilsayndl€3tosé qu@seravave
structure as in Enbodi nent Mbde 2, a circularly polarizing plate can be
used as deplatds l{fitht ahid¥&ond QlowTRad) BE MspectNOFUrRingBe RENAST5E10T MRIhaF aZi Ng
plates A and B arranged as Condition i is neasured in this enbodi nent. The

result is shopolatigingWlatébf # first BREAAAY polGriHb g phSe thPcbhPpflaihepRsd @t a
90 angl e as c?gssedg\rfldi col s. 1&5 The r}g)ati onglrget ween tran(gﬁmttédgpi ght and

the devi at gdecnal rctfarlylplidisy Phtd 418 a&%gétd'eﬁd]' nal%l%ﬁ&;é% ih l@%%dﬁ ragssed

nicols is shown by using a nmeasurenent sy urther, 'in Table

2, intensi ksoRitionNgxil '@@E filse %oiairigﬂl {)ﬁten QhdTah! %&9 Mnt{]ﬁse %?lrtﬂg Sm&ﬁ%r ossed

nLcoIE. Thus, the_nornallzed I nt ensi y |sfeqU|va en _tp I anﬁ ance.
(Tanke" 3] "RORERE i By L ) S o i 20 2
10 Ba0805 55 an 0N B 3 e 183 Wb BRAIE B i D i ADER o021 70
-20.21470869130. 23@%%‘;36 - 3?. 26 Q821§élg.§g%%1791.95

- 350. 344793 THETRGNR 781 FEMaDy, golagsg 8¥BeBollfs. 1A and 11B may be

- 450. 51957975!90. 31 %&7?4 -,F .6013371570. 871298405 -60.75740210180. 95880789
-70. 89321 89YHVINgL akd, 43ileg prrangement 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.
15




A graph based on table 2 is shown in FIG 7. Consequently, an acceptable
angul ar devi ation between the polarizing plates A5 and B is considered -
45 or less where the intensity is reduced by 50 % preferably, 30or |ess
where the intensity is reduced by 30 % and further preferably, = 10 or

| ess where the intensity is reduced by 99 % and still further preferably,
- 5 o0r less. Note that, in this experinent, a netal halide |anp is used for
a light sourig raaqb@tma%kovaﬁgaﬂhxﬂ AHHAVAL Fatk bfithy io | s
not used. Accgr dingly, when th 1e ! ur?l nanceﬂaka % thhemﬂttl ng e errent

L, el o tg.ﬂae:farsﬂﬁ i .fsu%zg Bl

enough contrast cons an

Eé:"igl Zfﬂé,ai‘ﬁée ?F@*&%l“%i;ét c.¥§‘?"a$ o T ffﬁ CT'%\% i Bk et
250
per o?neﬁ”?%ﬁw“’%‘atrﬁpéd‘%%@?%‘é% 1 STrobi 5@’%@#!%2@?9@%; BB Bt | ght

that ca educe olarizin ateo rlqus circularly polarizing
pl at es gan PRETIEYE) ?e elféa sdp tﬁfs%ﬁ%ﬁfiglf% eré%mg Rldtes B HLAW 8%is oF Hiswn

bel ow are pre;)lgre i. glass substrate / metal film10 ii. glass substrate
/ nmetal fi FFRO Flafffr%"ﬁg?lﬁp sheuld b arrangedat 4 §9S engle avith sbserafion pxigof the
guarter-wave plate145) polarizing plate iv. ass substrate / netal film
/' quart er - f&6pad fokart g1‘(%91)3“"/ (ah%qcﬂﬂdfvag@fﬁlﬂm @Xlé)ﬂg@}: absgrptien jazisref the diret v.

gl ass substrate / nmetal film/ a quarter-wave plate (45) / half-wave plate
(45) / 15 ﬁ@laamngmlfgc of dheefisgt cirgplarbspalatizing plate magdeaimahgddat/a BHfanghy e
plate (45) + polarizing plate In this experinent, a nmetal film a 1000 A A
- Ti film vathf grenabsongticapaxiseofl fy. s@@nenpdaiizieg tpide Aofs yist senoofl cieatutyenent

used for iii is showm in FIG 6A. The intensity of reflected |ight
(cd/ nz}0i spggasmg@dhtmnder the followi ng conditions: a nmetal film®63 is
formed over a glass plate 62; light is emtted froma |ight source 60 and

entered into theThamptsof melpmﬁm@@phwscmhﬁhh% whdri dovidgiop) aThe @hgdar
pol ari zing plate 64 at 25 an angle of 0 = 30; and a | um nance neter BM SA
(a l'ight rdedhtidin@apberesst or R8s, 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 electrode 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 teflects light and the
electrode 206 transmits light, light is emitted in the direction of the third electrode in the
first arca, 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 element in the first
area and a light emitting element in the second area by a driving method and a wiring
connection. Further, such an organié 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 2082 and a second polarizing
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manuf actured by TOPCO ~ 61 is arranged perpendicular to the sanple. The
experinental result of Sanples i to vi is shown in Table 3. [Table 3]

sanpl eintensity of reflected light (cd/ne)i28iil3iii5.4iv5v5.8vi20 5 As
Table 3 shows, Sanples iii, iv, and v show high anti-reflective effect. The
reflected light in Sanples i to vi is measured in the wave | ength range of
400 nmto 800nm by a recordi ng spectrophotoneter U4000 (nmanufactured by

Hi tachi, Lipthtd 208hae r[pawadlad ik %hmmmeﬂp(ﬁaﬁin%pla&% il yCbe ﬁro%f&é%on%i&r npl e

iii and iv, preferable lowreflectivity can be 10 obtaihed 1n a larg€ area.

Further, ascEpaidd.d & ahabhfuctinsl dleid ol [}prfrg&taéée%'ﬂ?e ArEd SEE Gflgld iy can

be consi derably prevented n a polari zi ng ra wave p

provided. gg ViR R .d@gﬁ,sdn& u%%egofgﬂﬁfggﬁl t?lg!ﬁ?{tieaﬂ? d%@%ﬁ%ﬁrg& %rvari ous

_ C
circularly polarizing plates may use ropria epen Kt he

i i on. i ne..i ion, i 1 SSI . | i gh
ot ting. ol emont Mooty SRR TUEOA Biet it i, £FaB0WRe b hORF mahfite: or

el ementci s _provided and.fro he, .opposite side. Accordingly, .the thickness
of an el ectrd HIICCC% \?Iugg 1%3{/??%("5111%&% Ssrﬁ’l’ﬁ“s%si %ﬁglt}i?ﬂftg‘ﬁ %%E%IIEéné CIpfaut
reduced, and |ight mgéggiin%-can be qqhieved The invention js to settle
the difficdl3eTaAY 1§ Faph Appngelsin  one pixelyn g gixebpirQut o Hayeyst A light\smitiingso
Pure bl ack,display is perfor , .and the contrast can be inproved by using
a pol ari zi Hycprat é’eoﬁi’%?dc{’? éﬂt?gﬁrstyarsfb ead ithe mecopdsarea jag is appareyipfrpm the
CLAIMED |S: 1. A display device conprising: a light emtting |ayer provided
bet ween a FioP%FectiPBAMigide and a second el ectrode; 5 a first display surface

which emts light fromthe |light emtting |ayer through the first
el ectrode; and A pixel circuit shown in FIG. 3A has switching TFTs 304 and 305 which are

10 respectively connected to a first signal line 301a and a second signal line 301b, and are
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 elements 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




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 10 first polarizing plate and a second

pol ari zing plate, respectively. 2. A display device conprising: a |light
emtting |ayer provided between a first el ectrode and a second el ectrode;
15 a first display surface which emts light fromthe light emtting | ayer

through t herdturel 0N acéurRdess sapslicd 16 Bt Shftth@¥letiehd 36Lit MHiSHioRM ts | i ght
fromthe light emtting |ayer through the second el ectrode, mhegeln t he

first and the seqas sieSpbayior WkhAGRS o ArPapd d6d ¥ it @o]%%cftg%tz&a e i

pol ari zing plate and a second pol ati zing plate, respective

e s, Aok 0B S SRR A 6L S0Pl B TR

crossed nicol s. evice co ayer
provided b ISt rode.and a.second el ectrode; a first

di spl ay surg %%@%&%ﬁ%ﬁ? ﬁis’teﬁ?clgra(g?n ?‘?8%?3?}%‘% (ﬁ?rﬁ%'{t%ﬁﬁ?'t ting | ayer through the
first electrode;;a econd dj.splay surfac ich emts Light fr t he

i ght egrritting 51 E@%ﬁf?m afie ity iy WBrE ?6‘&6&,‘11%%‘}%%?’915&@3‘? t and
t he second_di sp r royided with first paolarizing plate and
a second p&eﬁwl%%aﬁf?@sﬁ)égﬁ? Heyswitghme Flsi308 and 300 350, respeivaly pl at e
and the second gl arlléﬁzi,ng pil a%rs are arranged as crossed nicols, and 10

wher ei n an§oIMeFteg doiths sighplilmss P tand 3l shpwe) Boweyer, the sigpal| linpscande A

di spl ay devj ce conprising: a | igiht emtting | ayer provided between a first

el ectrode SHehPLROYIHNSH seappingdine for each switching TFT.

The current supply line can also be shared, and in that case, the same displays
10  are performed in the first area 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 di_splay is performed.

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

15  TFTs 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 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 (1)
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 (1/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 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 |ayer 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 pol arizing plate are at an angle

of 90. 5. Aottigs Pedtd dEVirftCinC QBRI iSAg Berictd whehi tBO bcMirlel 307D i W¥RELAS @i ded
between a first electrode and a second 33 electrode; a first display

surface whiglicing TeTd 3@Dind SFWALE dalelhite &Hﬂnhétéc{‘ﬂ: th@¥&kh 11181088 3rd {1

r ﬁFﬁirst
el ectrode; and a second display surtface which emts [1ght fromthe [ight

em tting 50y efhehNhoHak rs%‘ﬁals gﬁeﬂ\;\lﬁ%éa‘;ﬁ)]?lﬂ}e‘é@gﬁﬁi;ﬂw& h1hi a3t 3ABY;st he

second display_surfaces are provi _ polarizing plate and a
and the’ seASnAtah Bethfes SORRRERNENyol RFEE a0k AP sbb VLR ACbRE R ©
angul a1 Sty sl O S SR 505103 AP o YR
i aht 11 onORECIR SR BEGHTER YD dipes ORGP he Ti 1ot el ectrode: and a
v ough o oo PeBItBE: A SOl B HUSean 15(ar mehPNCBE B Sy
surfaces are provided with a 20 first circularly polarizing plate and a
second ci r EWIFER |15, Sypplisd itg theglight souittingeclprmenti 206| ¥ja the current supply lines 302a

and 302b. At this time, the current control TFTs 308 and 309 operate in a linear region,

10 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. The light emitting element 205 emits light af 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 video signal, no current is supplied to the light emitting element 205, thus it does not
emit light. It is to be noted that according to the invention, it is possible to control
current S0 as not to be supplied to the light emitting elcrhent 205 even when the driver
TFTs 307 and 310 are depletion mode transistors since the current control- TFTS 308 and
309 are enhancement mode transistors.

20 In the storage period, the switching TFTs 304 and 305 are turned OFF by
confrolling a potential of the scan line 303b, thereby stoﬁng a potential of the video
signal that is written in the writing period. In the writing period, when the current
confrol 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 205

25 iskept on. On the contrary, when the current control TFTs 308 and 309 is turned OFF
19




7. A display device conprising: a light emtting | ayer provided between a
first electrode and a second electrode; 25 a first display surface which
emts light fromthe light emtting layer 34 through the first el ectrode;
and a second display surface which emts light fromthe light emtting

| ayer through the second el ectrode, wherein the first and the second

di splay surfaces are provided with a 5 first circularly polarizing plate

and a secoRdtheiwti péﬁbdp@lp@fdnﬁhln& PYRIES sigh8SRYErE 8 the @Pﬁl%ﬁ%cﬂa%ﬁhe
first circularly polarizing plate and the second circularly polarizing

plate are %6@%&0@0&5‘%%@& cﬁtoﬁ'lcl dLapti elgﬁgﬁtcﬁﬁaccord' ng to
Claim6, 10 wherein the first ci cu arly pol arlz g |'at'e "and the second

circularly pol ar{ggj.A%id %ﬁ%f@?%w&k% g?svgfg Sllhe AURLL eé)efrfﬁ’?vc%ngleat €

and a second quarter-wave erel sorp 1 0R axi & rst

pol ari zi ng h yar ate t he
first ci chfH ﬁ#cﬁ bgn%arl {Iﬁgsg ?%(Pé%% Igetan n é eaﬁ]sgtf%?eﬁkeiﬁo axi s
of the sec ate.a s of t he second quarter-wave
pl ate |$1cl ﬁ%%dﬁ?ﬁrga{“ﬁ @c@ﬁﬁpﬁeﬁ?rﬁlﬂé‘?f glb scale r‘i1 IEﬂate are at 45 , and
wherein an absorpti.on a the first. pol r|z p and an bsorptlon
axis of the secoﬁ'b‘ﬂ?%l lﬁrylﬁg}i %: BIPI¥. le&wanawzl % ger&i‘ﬁ} 97 and 510°arc
guarter-wave 20 plate of sl ow axi.s of a second quarter-wave plate are
respect i veF?}‘nﬁﬁthltPe"I‘ SF??“gaWo]l“Pf'el?’ 03g is ghewap| Bhe dexel carcnit dws dhagams O ai m
6, wherein the first circularl olar|2|wg plate and the second circularly
25 pol ari zFHEHE b gwr%ﬁb‘é‘f’ﬂ%%‘ﬁ PRy excapt thatgatepglegtiodes ofbthe dpven B B 7a

second quar t er wave 35
310 are connected to the scan line 303c that is newly provided. Accordingly, the

10  detailed explanation will be omitted.
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
TFTs 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  a video 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




pl ate, wherein an absorption axis of the first polarizing plate and a sl ow
axis of the first quarter-wave plate in tire first circularly polarizing

pl ate are at 45, wherein an absorption axis of the second polarizing plate
and a slow 5 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 axis of the second polarizing

pl at e, andnmgﬁit@y&@thé;s‘%]i@df;ﬁﬁe}&_ guarter-wave plate and a slow axis of a
second quarter-wave plate are respectively at 90. 10 10. A display device

according to O aiBaRwhiMI&HiRinhE ?@Héﬂtrcﬁﬁtlr I BB a RBY AL t%'hgeg @%@%ﬁgﬂas a

first quarter-wave plate and a first halt-wave plate, and t
circul arly gRhasl & NGqdRl & oA - wave pl at d a second
hal f -wave plate, 15 whg(# g’?ﬁalg%igg‘g(ﬁ)l%p%g%n g%lﬁéle\g% @6%:1}1&%02%4%?112@%813]0' ate
and a sl ow_ax| t ' . |_f | at.e; i ncl.uded..in the first the
circul arl ysglﬁl%(ri?(nghﬁg%ﬁ %@g{nggleae%S&“Mqug? ﬂOtaer‘imgB@ﬂr ption axis of the
first pglarizing ate and.a slow axis of .th i er - wav te are
at 80, %her ein agpl 518?1'3{3%8% Rgried, gpe ﬁwgﬁ%ﬁ%ﬁi‘% i”%u ﬂ(&t ?fFé?@e‘gQ%%z’ysl ow
20 axis of the second hal f-wave plate of included in the circularly,.
pol ari zi ng W Y Seary 1“*17"’93? vﬂgﬁrgﬁ%ﬁ% SHTERS IS At YRplsd & Hre Held @’é%‘!i’f&j
olarizin | at e d a slow axis of the second quarter-wave plate are at

p g (ﬂﬁn q p
80, and whEEBERt 2 absorption axis of the first polarizing plate and an 25
absorption axis of the second polarizing plate, and a slow axis of the
first quart er-wad@tedbat thysegopd sean lines} (3¢ mayi eithof be spdeatetermot e seleased inave
plate are respectively parallel to each other. 11. A display device
accordi ng ths momdighting periggher ein the first circularly polarizing plate has a
first quarter-wave plate and a first half-wave plate, and the second
circul 81y pol ar Wliendingd mtie ginyscadedispldy 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 (2 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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guarter-wave plate and a second hal f-wave pl ate, 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 sl ow axis of
the first quarter-wave plate are at 80, wherein an absorption axis of a
second polarizing plate and a sl ow axis of the second hal f-wave pl ate of

i ncluded in the PBirstcat axdnyplpof prdviding aploable-sided dépldy’panel 1603MidiLh Auan
absorption axis of the second polarizing plate and a slow axis of the

second quaeingsionedieplRy} adicabrihdlinRtioR ik MRAGRE teRMaPPRANS isBbwa X B1Qf the
first polarizing plate and an absorption axis of the second pol ari zi ng

pl ate, andoa, shoaw faiing @llullphbid &s AL Eipksivave,Pl %%s,r@aﬂasas 3OO 4Ry 1aS Of
the second quarter-wave plate are respectively parallel to each 20 other.

12. A di : Ee _
| sPhigyb16eied RispRiahsy 103, aThé ﬁﬁ&g st liopg thkgarﬁggudg% gg@ﬁgﬁﬁr{@qﬁfgﬂt a

first electrode and a’s nd el ectrode,; .
second r e SR, AsplebriHR. P ol RR RS 1000 bEF L biSlish i) 05 clgh °
e second e 1P LR SO e i ISP PRSTIR wiess
o tting 1 AgRF sl 5RoeRh FefileBres (K ceffuinofng hocifirido S Bhet e fode,
D e R T Bl G he s Ra e S
light em ttcillaggls llgglezrmdotrlllle%ccond chassis 1002.
10 As shown in FIG. 9B, when the first chassis 1001 is stacked over the
double-sided display panel 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
tiquid 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 area
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 '




t hrough the second el ectrode, wherein the first and the second areas are
respectively provided with a 15 first circularly polarizing plate and a
second circularly polarizing plate, and wherein the first circularly

pol ari zing plate and the second circularly polarizing plate are arranged as
parallel nicols. 14. A display device conprising: 20 a light emtting |ayer
provi ded between a first electrode and a second el ectrode; a first area

whi ch eni t $at iaghitst fdispnd,t Berfidegintoehd td Beboh@YBEpIAN sWrHidel oudb ddusleldiast
el ectrode; and a second area which emts light fromthe light emtting

l'ayer only d&pldytyaaeiofi 0818 sARGEAd VeRbdeh ARE firs? BhassiégHS 'a\:iﬁ gllrai%flédnrdﬁ:thaéﬁhd the

second areas are respectively provided with a fast circ pol ari zi ng
pl ate and ajggcond circularly polarizing plate, wherein the first
circularly polarizing plate and the second circularly polarizing plate are

par al Pl i col & s ogBgRe on e RGPS oS Tand SHE Bl Pl T
10 a 1 7or AR AORA ARRARIONRE ot KR Rl en] g TR diblaRiges
gt o ¢ 0kl ey, B ST BmPoE IEEaRESUEN bty UhdreRR BReH o
pol ar i 21 ng A Eaqv BebRran Y PG O WG Aten dyeeaFErRin an
axis of a first polarizing plate included in the first circularl
pol ari zi ng T§luied: ‘gﬂgaw petfarmgsl o twassrrgns By aping;the fipit &#S@layrﬂf%@ﬁ!i il t he
second circularly polarizing ptate are parallel to each other.
the second display surface where the double-sided display panel is stacked over the
10  second chassis.
FIG. 10B shows an example of providing a double-sided -display panel 4203 for
aPDA. The first chassis 4205 has a first display area 4201, a second chassis 4206 has
an operation button 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. Altematively, 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 clectronic book. A first chassis 4305 has a first display area 4301, a second chassis

25 4306 has an operation button 4304 and a second display area 4307, anrd a double-sided
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20 16. A display device conprising: a light emtting |ayer provided between
a first electrode and a second electrode; a first area which emts |ight
fromthe light emtting |layer only through the first electrode; and 25 a
second area which emts light fromthe light emtting | ayer only 39

t hrough the second el ectrode, wherein the first and the second areas are
respectively provided with a first circularly polarizing plate-and a second

circularly di%?iﬁgrda_ﬁélﬂgoﬁ'h%& Q fir i fpg&)gsv.ﬁfhcé‘éhé a%g(foglflfecii%)z%’ RkBL hZHNJ AL €

i ncluded in first Scircu olarizing p an axis of a second

Cari zi . : ‘ : | o |

Par al | ol | aDuR fideR o hah 4208 1° GEARICHRU DEICEh e AR Al PRLBSHERLT, o1

is = 45 or 4] §ﬁ§ 17. A display device according to Claim12, 10 wherein the
ar

first circu y polarizing plate and the second circularly polarizing
pl ate respective have quarter-wav | ates. 18. A display deyigce according
to Caim 13, Wne*: é’i ﬁnteﬁ%'nger%'fuﬁf‘gF ItgFleér“cHBPlﬁﬁ?oﬂkn’é‘ WB‘&FSe‘hSrﬂ?“g]ﬁ“ 188 ond
circularly .15 pol ari zi | ate respectively have quarter-wave plates. 19. A
di spl ayg de Bl pench 4308 SS fscrepsetindt ImconyRpicRs @ rearka f5xt op the figs digplay area
pol ari zi ng glate nd the second circularly polarizing plate respectively
have quart &pUlartkthp segopd displpysyrfage 4802pand toses p Sigurscmdhe pergnd displagiarsal 5,
wherein the first circularly polarizing plate and the second circularly
pol ari zi ng4pPhaned theshirstdisplay puriasre Sincettae donblesideddisplayamngh4308 cinaell ay
devi ce according to Claim16, 40
display the first display surface and the second display surface 4302 at the same time,
display of the first display surface shall be switched to the display of the second display
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, 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 mﬁde 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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wherein the first circularly polarizing plate and the second circularly

pol ari zing plate respectively have quarter-wave plates. 22. A display
device according to Claim12, 5 wherein an opaque filmis provided over a
second el ectrode in the second area. 23. A display device according to
Claim 13, wherein an opaque filmis provided over a second electrode in the
10 second area. 24. A display device according to Caim 14, wherein an

opaque filmis pravhHesnax %6n@timw%cﬁﬁﬁzqﬁg pEe bk Whe ﬁ%gﬂ% Ar&fed tho 25

A di splay device according to Caim 15, wherein an opaque filmis provided

over a sec@fd i8hRfalib®¥ml And BRe gﬁ:ﬂﬁ@iﬂ %r(ﬁﬁrtlelzgr_aggcngg‘{ml ?%}e h@tdn 96Y hiiSher

according to O aim 16, wherein an opaque filmis pr ~over a second
hor oi n ¢ hE g 3P 6L Al Rmr Loaafbr Bl S BEBNE G Pkl 0,
accor ng el ol et Yo LA A5 b PR SR 2
doviat i n 1eidhisthd pP B pOGHEE pREE G Ty B BB ng 10 Gaim D,
wherein the angul ar deviation is -10 or |ess.

i, Polarizing plate A / Polarizing plate B

ii, Polarizing plate A / Quarter-wave plate (45°) / Polarizing plate B

1ii. Polarizing plate A / Half-wave plate (45°) / Half-wave plate (45°) / Polarizing plate

i0 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 12 in Conditions iii and iv.

15 A system of measurement under Condition ii is shown in FIG. SA. A
polarizing plate (Pol) 53 and a quarter-wave plate 54 are provided between a light
source 51 and a transmittance measuring instrument BM5A (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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32. A display device according to Claim5, wherein the angul ar deviation is

-10 or

is 5 or |

| ess.
angul ar deviation is -10 or
16, 20 wherein the angular deviation is t 10 or
according to Claim3, wherein the angular deviationis - 5 or
A di spl ay device according to Caimb5, 42
¢Bsble B7. A display device according to Caim14, wherein the

angul ar deyiation.i

16, wherei
accordi ng
el ectrode
the first
devi ce acc
el ectrode
the first
devi ce acc
el ectrode
wherein th

5 or

| ess.

SS

| ess.
| ess.

15 33. A display device according to Caim 14, wherein the
34. A display device according to Claim
35. A display device
25 36.
wherei n the angul ar devi ati on

5 38. A display device according to Caim
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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
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
half-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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45. A display device according to Claim7, wherein the first electrode and
the second el ectrode contain ITO 5 46. A display device according to Claim
11, wherein the first electrode and the second el ectrode contain ITO 47. A
di spl ay device according to Claim12, wherein the first electrode and the
second el ectrode contain Ti'O 10 48. A display device according to Claim
13, wherein the first electrode and the second el ectrode contain TTO 49. A

di spl ay devige t@acgﬁé}tdagoﬁ theChahiBehtbat b7 @&ﬁﬁ&ér{‘ ifi Nl %t ndlk-Ga0E g d@al -

the second el ectrode contain TTO.~ 50. A display device according to
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10 0.025873197 -10 0.040802292)

15 0.065451784 -15 0.087277937

20 0.118033409 20 0.140687679

25 0.183921792 -25 0.214708691

30 0.233295368 -30 0.262082139

40 0.392179195 -35 0.344794631

45 0.47911921 -40) 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

9 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°r 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 clement is not used. Accordingly, when the
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deviation is broadened and enough contrast is considered to be obtained enough.
In this embodiment, an experiment for evaluating the intensity of light
reflecting light using a polarizing plate or various circularly polarizing plates by using a
5 metal halide lamp IMH-250 (manufactured by SIGMA KOKI) for a light source is
performed. With this experiment, the amount of reflection of external light that can be
reduced by a polarizing plate or various circularly polarizing plates can be evaluated,
First, Samples made under the conditions shown 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°) / haif-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 Juminance meter BM-5A (a light receiving element,
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manufactured by TOPCON) 61 is arranged perpendicular to the sample.

‘The experimental result of Samples i to vi is shown in Table 3.

[Table 3]
sample intensity of reflected light (cd/m?)

i 28

i 13

iii 54

iv 5

v 5.8

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,
Ltd.). The result is shown in FIG. 8.
As FIG. 8 shows, in Sample iii and iv, preferable low reflectivity 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 ﬁsed 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 element 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 difficulties in black display in a dual emission display device.
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5 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

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

2. A display device compris.ing:
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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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
5  layer through the second electrode,
wherein the first and the second display surfaces are provided with a
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
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 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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sl #&#10%8 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

5  layer through the second electrode,

wherein the first and the second display surfaces are provided with a
first polarizing plate and a second polarizing plate, respectively,

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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layer through the second electrode,
wherein the first and the second display surfaces are provided with a
5  first circularly polarizing plate and a second circularly polarizing plate, respectively, and

wherein the first circularly polarizing plate and the second circularly

polarizing plate are arranged as crossed nicols.

8. A display device according to Claim 6,

10 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 the first quarter-wave plate in the first circularly polarizing plate are at 45°;

15 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 axis of the second polarizing plate, and a slow axis of a first quarter-wave

20  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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wherein an absorption axis of the first polarizing plate and a slow axis
of the first quarter-wave plate in the first circularly polarizing plate are at 45°,

wherein an absorption axis of the second polarizing ‘platc 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 axis 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. 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,
wherein an absorption axis of a first polarizing plate and a slow axis of
the first half-wave plate included in the first the circularty 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 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 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
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11. A display device according to Claim 7,

5 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,

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 comprising:
a light emitting layer provided between a first electrode and a second
electrode;
25 a first area which emits light from the light emitting layer only through
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the first electrode; and
a second area which emits light from the light emitting layer only
through the second electrode,

wherein the first and the second areas are respectively provided with a

5 first circularly polarizing plate and a second circularly polarizing plate

13. A display device comprising:
a light emitting layer provided between a first electrode and a second
electrode;
10 a first area which emits light from the light emitting layer only through
the first electrode; and
a second area which emits light from the light emitting layer only
through the second electrode,
wherein the first and the second areas are respectively provided with a
15 first circularly polarizing plate and a second circularly polarizing plate, and
wherein the first circularly polarizing plate and the second circularly

polarizing plate are arranged as parallel nicols.

14. A display device comprising:
20 a light emitting layer provided between a first electrode and a second
electrode;
a first area which emits light from the light emitting layer only through
the first electrode; and
a second area which emits light from the light emitting layer only

25  through the second electrode,
38




WIEUV7 | ¢ f8#10%&' ()-6j! 10%& ()-14

109 ()-f2109%& ()- 0j ! 109%& ()-f<. #109%& ()- kL{Y7 !'!dC

| #10%& () -wW dl #10%& ()-w 4 P#10% ()-V! P#10% . ()-V 10 10 10: 10% ()- LdB{Y7
11dC 1! dCl 4#10%&. () - M210%. () -] 0- 10%& ()-1Y. 10%& ()-#& ! 10%& () - 3

| #10% ()-wW) uV7 !c 0! 10%& ()- @' 10%& ()- 90! 10%& ()- 310% ()- 10 10
10 19 14#10% & ()-M5:dEUV7 'c O'M 109& ()-1109%& ()-0! 109& ()- mLOY& () -

109%& ()-i=10%& ()- @OGHN¢{in'the ﬁ{s&ghd #H%Ecdnkr areai a#é—%{ﬁecﬁ)/ely provided with a
& ' 109& () -3 ##10%&' ()-!10%& ()- 10%& ()--012

lcq! 10%& ( hird CiRORE L po13riZiRYBlate ard alodd cucularly polarizing plate,

wherein the first circularly polarizing plate and the second circularly
polarizing plate are arranged as parallel nicols, and

5 wherein angular deviation from the parallel nicols is + 45° or less.

15. A display device comprising:
a light emitting layer provided between a first electfode and a second
electrode;
10 a first area which emits light from the light emitting layer only through
the first electrode; and
a second area which emits light from the light emitting layer only
through the second electrode, |
wherein the first and the second. areas are respectively provided with a
15  first circularly polarizing plate and a second circularly polarizing plate, and
wherein an axis of a first polarizing plate included in the first
circularly polarizing plate and an axis of a second polarizing plate included in the

sccond circularly polarizing plate are parallel to each other.

20 16. A display device comprising:
a light emitting layer provided between a first electrode and a second
electrode;
a first area which emits light from the light emitting layer only through
the first electrode; and

25 a second area which emits light from the light emitting layer only
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19. A display device according to Claim 14,
wherein the first circularly polarizing plate and the second circularly

polarizing plate respectively have quarter-wave plates.

20
20. A display device according to Claim 15,
wherein the first circularly polarizing plate and the second circularly
polarizing plate respectively have quarter-wave plates.
25 21. A display device according to Claim 16,
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23. A display device according to Claim 13,

wherein an opaque film is provided over a second electrode in the

10  second area.

24, A display device according to Claim 14,

wherein an opaque film is provided over a second electrode in the

second area.
15
25. A display device according to Claim 15,
wherein an opaque film is provided over a second electrode in the
second area.
20 26. A display device according to Claim 16,
wherein an opaque film is provided over a second electrode in the
second area.
27, A display device according to Claim 3,
25 wherein the angular deviation is = 30° or less,
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35. A display device according to Claim 3,

wherein the angular deviation is = 5° or less.

25 36. A display device according to Claim 5,
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37. A display device according to Claim 14,

wherein the angular deviation is = 5° or less.

38. A display device according to Claim 16,

wherein the angular deviation is + 5° or less.

39. A display device according to Claim 1,

10 wherein the first electrode and the second electrode contain ITO.

40. A display device according to Claim 2,

wherein the first electrode and the second electrode contain 1TQ.

15 41. A display device according to Claim 3,

wherein the first electrode and the second electrode contain ITO.

42. A display device according to Claim 4,
wherein the first electrode and the second electrode contain ITO.
20
43. A display device according to Claim 5,

wherein the first electrode and the second electrode contain ITO.

44. A display device according to Claim 6,

25 wherein the first electrode and the second electrode contain ITO.
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5 46. A display device according to Claim 11,

wherein the first electrode and the second electrode contain ITO.

47. A display device acéording to Claim 12,

wherein the first electrode and the second electrode contain ITO.

10
48. A display device according to Claim 13,
wherein the first electrode and the second electrode contain ITO.
49. A display device according to Claim 14,
15 wherein the first electrode and the second electrode contain ITO.
50. A display device according to Claim 15,
wherein the first electrode and the second electrode contain 1TO.
20
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