L u LIGHT EM TTING DEVI CE UL 20115 BACKGROUND OF THE I NVENTION, 1. Field of
the Invention 5 The present invention relates to an OLED panel ~|LhuwH4 chdan
organic light emtting device (OLED) forned on a substrate is encl osed

bet ween the substrate and a cover nenber. Al so, the present invention
relates to an OLED nodule in which an IC is nounted on the OLED panel .
Note that, in this specification, the OLED panel and the OLED nodul e are

generically called light emtti i ent invention 10
further relates to an el ectro*lﬁgmﬁwﬁﬁﬁiéﬁi ght emtting device. 2.
Description of the Related Art An CLED emts light by itself, and thus, has
high visibility. The OLED do é eed a bhacklight necessary for a liquid
crystal display device (LMMQQEW reduction of a |ight
em tting daviFreed bitht hheleaess. Al so, the OLED has no 15 limtation on a

viewi ng angle. Therefore, the light emtting device using the OLED has
recent|y been at {¥&cREHGE a{“feé‘HPPdﬁla&él ' an LAY paes)i isevhishtansongsrictlighes f or

a CRT or  thgilGhe ihg ﬂoHﬁéd’QE% Sﬁb%t?aY@fs SR BiRGeR he W08 té: gprpound
in which lumn cence enerated by application of an e?ectrlc fl

(el ectrol urﬁOM@rsr@@mb@r) SO 26 whical mydni{ar gascolanghitEle madulaig wﬂut:leﬁm &)
(her el naf{ of muGleBTdiEe 1S $2RA2"Nad iy BL L BYSHL o018, Bpde,h aver

and a cat hode enm ssion in r ase state froma
si ngl et exchd @llmmﬂaheearf( Etneoicaldc eniled)lighnemitihg gdfmceem aé presem inettioni ng

to a base efr ma triplet excitation state hosphor escence) exi st as
the 1 ndedhiarh RS e Pt B2 Gtn Bubahe TeRL iR B £ ng. devi co. of the
present 2% imveiptoanf myResedeae or both of the above-described |ight

em ssions. Note that, in th| spec;flcatl all the | ayers pr vide
bet ween an anode %@@D EathgR! 1‘%%3’@1%5 Saltes DT YiRgY s T[i‘f‘e g(fﬂ

l'ight em ttrioﬂglele@)éebzﬁ:khgﬂﬂen&fe%ﬂy Gor hi1gfid eRjstal |digpldsaMerise sPep) f varhl ¥
include a light emtting |ayer, hol e 1 njecting l'ayer, an electron

i nj ecting Isuifehle for Wﬂ@tﬂnaﬁsﬁdéﬁhtt eRgting dayice ahthaﬂk@@%%r oA§os %sPBER g "Payer
and thgs30 lrhIIfzﬁronT(QFa nbaaﬁg&a' Pmelfefoﬁe athﬁtlgét‘x? EHi@ink MWt GRiRNHARSdEH a

light emitting layer,/a cath are m nat in order. Besides this
structure, b@he@t@ﬂ&f)bmy attrakieng aigantigotagraedisplay whvich thah salmbitld¢saidiol €RT or
i njecting ltﬁyﬁtb‘?‘ light emtting |ayer/a cathode are lam nated in

The OLED includes a layer containing an organic compound in which

luminescence generated by application of an electric field (electroluminescence) is
20 obtained (organic light emitting material) (hereinafter, referred to as organic light

emitting layer), an anode layer and a cathode layer. A light emission in returning (o a

base state from a singlet excitation state (fluorescence) and a light emission in returning

to a base state from a triplet excitation state (phosphorescence) exist as the

luminescence in the organic compound. The light emitting device of the present
25  invention may use one or both of the above-described light emissions.

Note that, in this specification, all the layers provided between an anode and a
cathode of the OLED are defined as the organic light emitting layers. The organic
light emitting layers specifically include a light emitting layer, a hole injecting layer, an
electron injecting layer, a hole transporting layer, an electron transporting layer and the

30 like. The OLED basically has a structure in which an anode/a light emitting laver/a
cathode are laminated in order. Besides this structure, the OLED may take a structure

in which an anode/a hole injecting layer/a light emitting layver/a cathode are laminated in
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-1 2 6 JUL 2005 order or a structure in which an anode/a hole In]?ﬁ%d@’ "
| ayer/a light emtting |ayer/an electron transporting |ayer/a ca 805
| aminated in order. In putting a light emitting device to practical use, a
serious problemat present is a reduction in the |lum nance of the OLED,

whi ch is acconpanied with deterioration 5 of the organic light emtting
material contained in the organic |ight enitting | ayer. The organic | i ght

emtting i al he .organi ¢ _|ight ver, i.s.easi. aff cted
by, ot stur S i R SR faap9Rn 0l biiloe FGa, Rk 2Eir AR5 Gl
light emi teﬂacngn mahmdna[hg lagey @naidedrdniiiestinsatbst ances. SpeCI f| CaI I Y,
speed of the é[erloratlo of thedggl%anlc |I8qt emttin

i nfluenced by a SEPHEEAIEY SPiiEg; 40 PEct i‘\??rﬁb%t”r?églpf méhP"cef‘?ng

device, a Gharaticabh s ke @middee OF Gx%”CDEEb' diticheiattdghnidied B déderioration
constituting the organic light emtting layer, a material for an el ectrode.

condi ti éns 9 ﬁheaOf&afﬁaﬁlatz& LY PrisEasoniainedan Msorafnie Hili awjttingdaydrght
em tting device, Th%r'lgoﬁrh@11flghtk<§n1tt§'}4>exﬂaﬁéh§1nmathg%%Efbnltwl‘ﬁ\f%hﬁ@ﬂ HWSer"i‘ﬁQJq'i igd to

the organic |ight emftting | aver froma palt of ectro
| um nance affegtie bELEDSiUgE, Immedlgdmend beathenddée eletepiosttionrof thé otgmelcolngam c

i gh h h | '
ight em tt'rrﬁgglgon tl?f_ll'ld]- &N {dntiot&? "fﬂ@ggsggogtag&est eSp%‘c'iEfPaegr B r%gtth in

i mge displaye econes” unc
this spemdretemtatm ofahs/otgaagd@ppmltedg ayet einGugamil byl d ghtcteriof tmdeg]ckayer

20 Fur ther 201 Akingo 1y HCER A R Pt RFERCT R i h ik tre GeppEitie )

correspondlmerutlocdiq(mﬁdg th@ dgugenjgangniBifbliaiey, aneattsadiort e cicgand.c
light emtting material onstituting the orgapic li ht emtting | ayer
differs deﬁgﬂ%]“ﬁas h 3 RS VIO RIRET Frg? TRéshast Obfiivg Tes EET Pt ¥ dBYigani ¢
light em ttipghd gyers of the OLEDs deteriorate at different speeds in
accordance with the corresponding colors, the |um nance of the 25 OLED
differs dependi nd-V6A W acionstanii taitagnds fapplassl f thei orsaniqHight camitingdgecr

havi ng 3 cfﬁﬁﬁagqu%@'e% trS@R, @lgtlm%aﬁées&étﬁy%wmtmeﬂea%& tc?metd%leplgrﬂﬁw ce.

Furt her nore | um nance of the OLED has large tenperature dependi ng
property, avdhe prganictight emhitisg been dhpn.ol Henuimnaniga el therfhERde lofered.dinspl ay

and a tone . al % d L AGCAI 0ANGELWLLA Do RIPSIBMIL irklaf 0188 Mhart Oh L0

specification, a voltage applied to the organic light emitting layer from one pair of
electrodes is defined as an OLED driving voltage (Vel).

20 Further, in a color display mode in which three kinds of OLEDs corresponding
to R (red), G (green) and B (blue) are used, the organic light emitting material
constituting the organic light emitting layer differs depending on the corresponding
color of the OLED. If the organic light emitting layers of the OLEDs deteriorate at
different speeds in accordance with the corresponding colors, the luminance of the

25  OLED differs depending on the color with the lapse of time. Thus, an image having a
desired color can not be displayed on the light emitting device.

Furthermore, the luminance of the OLED has large temperature depending
property, and thus, there has been a problem in that luminance of a display and a tone
vary in accordance with the temperature in constant voltage drive.

30

SUMMARY OF THE INVENTION

The present invention has been made in view of the above. and an object of the
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The present invention has been made in view of the above. and an,aqbject of
the -2 2 6 JUL 2005 present invention is therefore to provide a £ifghill 2005
emtting device in which a change of |um nance of an OLED i s suppressed
and a desired color display can be stably perforned even when an organic
light emtting |ayer is sonewhat deteriorated or when an environnental
tenperature is varied. 5 Between a |ight em ssion with a constant OLED

driving vol . | ght ] SSi I 1. st ant . current f |
thr ough ¢ ne ePEat Ve b AlefoR IO L i RS, AheeCH VB o SN PE
t hat a redughinemccobf tane OILED narseppefsetl handOaEiksdue dobor displeyi omabe cably

smaller in the latter. Note that t.he current fl.ow n r h the OED is
called an &F | QPRGNS B L!E?‘ TR ltéqy%rpléé??q?‘é’égi Cgeﬁe.gloﬁe(g%w%ﬁnshom
a change otntherdimdnianagpahtutdig velikD bet ween a case where the OLED
driving voltage is constant and a case where thiﬁgﬁ—ED dri vhng current i's
constanf. As shoR§™Y§ENR Ehbemisyan sk geLogptaphie RYA & 0Ype gl a light
deteri orat l.Qfksich wiRlb@tardt Butrhg ERs WrbigH fhe CIETS BN preAdEih@hior idgcts
current. This is because not only aninclination of a straight line L-I

becomes smafl atisationl teotha Gagk vikal| a refleasionf ofdieedumipgnge of Hee | el dpddOowhen
the QLED i %egﬁbﬁrﬁgﬂ {i?éﬁ?llérsiﬁ%hé: logs: B4 ang tl#}esg)rrenT Hgﬂingt ﬁ'\%%h%@'@LED

i nventor devise emtting device wth a sinp structure in which
an OLED dr iivéaligd wolQldge doamglerrent (@t inedisspetificHiam. an OLED dri vi ng current

is al s kept censtant even if t ED._dr.i vi IS vari to
det er ;N?%at ion or %?%?aﬁhﬂé’é 2 CE@ng\gpoetﬂlgff‘ %Hzlallnﬁ/ ,e O:fﬁﬁﬁgggﬁgb%gg%étn i %‘% r‘f?l %roegﬂ,ﬂga

pi xel por ti@rED afriviggsalthgtg id bens@iEDndda i cabangviewr tenOLED pricuigledrim she

| i ght emtting device besides. a_pixel portion for. displaying an inmage. It
is prefer alﬁ‘rP’ésq"[“Hat A8 REORBniRt E]Ig‘ Bt X dbzgﬂgfi‘gnthﬁamm&ﬂagﬁ gi}e g%r?%te”ioﬁgéﬁ)é}smi n
order to bemgfifeqt intebYEUS@Gthase @ofitsh| @QYEDOALVIAE cutlomeV ahjs ist bdcsugeotiot
essential that the nonitor pixel portion can performan i r’r?%e. desrgl ay.

Her ei naf t eronly 4 Belettiopst astuaiedbhiny Ldi BerRguIEH! BeaNeeh e "abdire-1a8%Cr i bed
two pixel ROk 18RSy siid&nPh ¥R OPeDliE AhledifraicdTb&iFigd (BABGR 1@iBIpl ay is ai ned
is called the display pixel portion (first pixel "portion) and the pixel
portion in whi ch ke fsastsetelyenpr deeisal EDlgRT oNAENE et Wit8 &isvBals s
called the JIRALEOE RN aRWBLEBNANTRE YL Xah HROLGIQRN LfOMAN ah NHBED
speci fication. e display pixel porfion é@nd the nonitor pixel portion have
the sane 3Wivity aotant Esalehys kejtreopgspewen vbthei UER, driving ewreibés wegdrdused

W th the sang.chbGdbh of LRS-

20 Specifically, in the present invention, a pixel portion for measuring the OLED
driving current is provided in the light emitting device besides a pixel portion for
displaying an image. It is preferable that the monitor pixel portion can display some

L images in order to be effectively used as a display portion. However, it is not essential
that the monitor pixel portion can perform an image display. Hereinafter, in order to

25  clearly distinguish between the above-described two pixel portions, the pixel portion in
which an image display is aimed is called the display pixel portion (first pixel portion)
and the pixel portion in which the measurement of the OLED driving current is aimed 1is
called the monitor pixel portion (second pixel portion) through this specification.

The display pixel portion and the monitor pixel portion have the same

30 structures of their respective pixels, and can be described with the same circuit diagrams.
With regard to OLEDs of a pixel of the display pixel portion (hereinafter referred to as

display pixel or first pixel) and a pixel of the monitor pixel portion (hereinafter referred
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Wth regard to OLEDs of a pixel of the display pixel portion (heregrbaf‘%&r 2005
referred to as display pixel or first pixel) and a pixel of the nonit o
pi xel portion (hereinafter referred -3 2 6 JUL 20th to as nonitor pixel or
second pixel), the OLED driving voltages at the tinme when the |um nance is
maxi mum are controll ed by a vari able power supply. and both the voltages
are preferably kept to have equival ent values. Note that the variable power

supply indjcates power supply . i . vol t age Li ircuit
or an el en€nt® @gnﬁ%tp%%nosrtsgﬁ(fn%ﬂ? Ql\)/’\é\l{?lfia %Didﬁwf "éoeigs?%szgtf) Féh?%ﬁ?ﬁﬂﬁéﬂher,
the |ight Rmmiibdrcads shavingen afe doneopedBbeatvaiishie pbweanupplel udblsoth thd vadtageeans
for neasurin ED dr vi ng current of the COLED of the nonitor pixel

t he
portion (Wérgpé‘?tj%ﬁ'ﬂy °P} Kr Ve SHURA185ValSi t or OLED or second OLED). a second

nmeans for 10 cal gulcatianghe vWOhBlagRwRRubeg naichite LbERebaggdy an whieh a
measured value, and a third neans for actually controlling the voltage

. . ITE g L
val ue. Not ¥olfagat supRbed d8 ondFIFBHNST Ry CIBECE! A dRs PBH RoRPArFHYPIE N8 HUT r ent
measur ed V%%eﬁﬁic%ﬂ a reference value, and the third neans may be a neans
for controlling the variable power supply to shorten a difference between
t he measured 15 Vuaithes, thﬂﬂghmﬁttérfgeqleefm@f\ﬁéﬂ prescah thvepitgrepciudes & Aest QRS

driving voltages of the f. 1 I Sl i€l (herei t r ed to
as di spl aykoﬁ_%ﬁ%?m%itﬂ%@gﬁﬁgwénrﬁj%ﬁ%k Oﬁotﬁ%(tcgf%ﬁ(%_oéﬁﬂlgnrﬁélﬂgﬁcp%% ﬁﬁgél{e t he
di f f er ence(lexdissfter Eherodoni kormgeiitoel OpBPt bonedomdi APED ) wizt fecandsingdeos sbgnal

of a different syste from.that of iLdeo signal to be input to the

G st ayd ot EOPBAE Fomrsaey it oSt itk 8 LR BB iyl VFeifa B
the point thats fohectshighadrsroBaghht Reliydealicadat i on information, and only the
system of an ima%\% to be_ displ a%ed differs between é)he signal s ]

Her ei naf ter, theNgfe&t sthergrond MRS AP DEo? RS Ob PIHFREI ot Hie8h i s

referred t geasitdQaldi SR aYretddee shighahndngk thel vidas Hignal 2 thedde fopput
to the nonitor pixel portionis referred to as the nonitor video signal.

25 When t heorOrimg] thov v #igebuppent sefply fie shern ardidrErss Betier the d1°#H%Y mage
for moni tp ?)g%ll(l@gﬁcgtrﬂt%%fe%cé ehek rag&' cgﬁe&_ﬁltghrm@ﬁmb dREE ) oliScdbBayad op the

moni t or portion In accordance W t he nonitor vi deo S|8nal. The
moni t or | nttgedisplpy hexdi fhaminafgr geferied tonasgdispley OH§Ramh Erst algel) rae tther

t he sane gr aﬂ%ﬁﬁ% @E‘g@% thc%ie%me?é’%g oty rF%JﬁIengtgse pi xel s. Moreover, it is

pr ef er abl et nonirtor inage 1n an average _
The monitor pixel portion is input with a video signal of a different system

from that of a video signal to be input to the display pixel portion. However, both the

20 video signals are the same in the point that the signals each include gradation
information, and only the system of an image to be displayed differs between the signals.
Hereinafter, the video signal to be input to the display pixel portion is referred to as the

display video signal and the video signal to be input to the monitor pixel portion is
referred to as the monitor video signal.

25 When the OLED driving current of the monitor OLED is measured, an image
for monitor (hereinafter referred to as monitor image) is displayed on the monitor pixel
portion in accordance with the moniior video signal. The monitor image may be either
a static image or a dynamic image. Further, the same gradation may be displayed on
all the pixels. Moreover, it is preferable that the monitor image in which an average

30 value in time is substantially the same between the OLED drive currents of the display
OLED and the monitor OLED is displayed such that the degree of deterioration
‘becomes the same between the display OLED and the monitor OLED.
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30 value in time is substantially the sane between the OLED drive,curfgnt,
of the display OLED and the nonitor OLED is displayed such that. gﬁ%‘@ﬁg @gj
of deterioration becones the sane between the display OLED and t he nonitor
OLED. -4 Note that the reference value of the current does not need to be
fixed at the sanme value at all times. A plurality of nonitor inages with
different reference current val ues are prepared and the nonitor inage may

be sel ected every ! Bt ro(lef VG o A KGR ARy FhrPRbE e TRORS W LT

the sane reference current va prepare
above- descganed:hisd atudlt times, 14 ptd‘nﬁnlv Io@ Intonetmr tnhagag wdewdiffereaf retffh@rlq&r(ﬁﬂeﬁlt
i nvention, the reductran of presse

bverod Oh VHES e DRt ne e Bron AR Tbt Sl baery Pgh Py ARG Cg

result, a gdveal kindRgemeailobighagdi Sith AethmendferdiRe cutréhttvrameqeipﬂse ghicsatay node
in mhrch three kinds of OLEDs 10 corresponding to R ( &@reen) and B

(bl ue) Jare used. Wionhe gPOYR-SBCripest strishye. Bdps éebbrmrtfrr@g %W%ef SpEett ve

col ors ”aymkremrzrnome%@ucteﬂ%fttﬁ@m%ﬁgc@ lofe YA LE B 18 e gugmgs,@e UBARUA ek for
every OLED of each color to thereby correct the OLED driving voltage. Wth

t hi s st rucdaedqratiore obdha peganst Lighintmidinese layabngi e haeiudls pegledv Bnags| ensbg s
prevent ed B @@}%ﬁrng | ost, and a desired color can be displayed even when
the organic I'ght enlttlng | ayers of the OLEDs deteriorate at different
speeds in accordﬁmﬁexmunhﬂmh@oknodﬁempodeMgrmoWbmh tFer tlheds & t@&oples at ur e

of the or gani ¢ | i em tting i s .1pf ced b uter temperature,
heat gghergfgﬁp%vg?%eogi dgaﬁef ?T@é?@'ﬂ ¢MF:‘”?P@ ‘E%W@Farﬂﬁlpo én t he
OLED is dr toteRpaidisg eomstrddpectiad ¢@g8, mishiee p@buﬁdpindt e Cﬁlmcﬂﬂglwmemt
changes 20 in accordance wth E t enperat ur e. 3 shows ga of a
Vol T age- cURFEAE M EERAd0s 751 QLEP FHECOLEE fh e THe T eRpLrAobEe B he
organi c |i ghltag8m tWittNGid ﬁﬁﬁﬁurbsthe%i?aﬂ%ﬂf e ahdengn ol thag@;pbanceo(fbs@rent i f
the tenperature of the organic ht emtting |ayer becones higher, .the

OLED dri vi B§Verie¢ &/ beied Emérag sire&ieplor ctihBe disBlayed YRhBehEVEEH!E he

OLED dg4 vi tht%&i{lftﬁ]’gtl nfé?@'of fhe duhPanERoQRle 4 T FRpESls 2P 1 &WBSIRO Wil hy
proport1 onaf, nance of the OLED becones hrgher as the OLED driving

current be@@ﬁegomhn@eﬂomrn Fig. 2, the constant voltage | um nance shows a
Certion B 100 EaRnatp gt AOUPuc R L TCEAYTE: RLPTBIRLICR by in
emtting devtrecmnqjerathe: nmeetsgmteratcd\benhm & ED pen@QUER!{dof viingkeur bemtralgan
al ways be k Hen th%o(slflgﬁns dr1¥en ata Constant \;ollt%ge (Hle value of the flowing current changes
20 in accordance with the temperature. Fig. 3 shows a change of a voltage-current
characteristic of the OLED when the temperature of the organic light emitting layer is
changed. When the voltage is constant, if the temperature of the organic light emiiting
layer becomes higher, the OLED driving current becomes larger.  Since the
relationship between the OLED driving current and the luminance of the OLED is
25  substantially proportional, the luminance of the OLED becomes higher as the OLED
driving current becomes larger. In Fig. 2, the constant voltage luminance shows a
vertical period for about 24 hours. This is because a temperature difference between
day and night is reflected. However, in the light emitting device of the present
invention, the OLED driving current can always be kept constant by the correction of
30 the OLED driving voltage even if the temperature of the organic light emitting layer is
changed. Therefore, a constant fuminance can be obtained without being influenced

by the temperature change, and also, the increase in power consumption with the

-5



30 the OLED driving voltage even if the tenperature of the or gani}é BigHt 2005
emtting layer is changed. Therefore, a constant |um nance can be obtai ned
wi t hout being influenced by the tenperature change, and al so, the increase
in power consunption with the 2 U JUL 2005 tenperature rise can be
prevented. Moreover, a degree of the change of the OLED driving current in
the tenperature change generally differs depending on the kind of the
organi c |i gk &ggu;ghgggcanr@tp%‘;e%[ ed. Thus, in the color display, the

| um nances of the CLEDs of ‘the respective 5 colors may be separately :
changed in accor ddeceves tah degree t@npwr ghange. ofHolwe VEED | dritihg curieghtin etliet t i ng
device of t e

w thout bel AP AT CannEg R RCe PO £6) picldh P BEE AR R R RERAES

| um nance matemd. tﬁhus e'sphfct@lme doplagy thei lsnmnamxze;nm‘eﬁhef(bbﬁi)bﬁ nige tasptthand a
desired coICo[0 can tgl %‘ le | nci, dent a{ ; the;ﬁ es |nvent on is
parti cursarlff &t Féé) ?fépafr% YARAREST; 1 ACHIHARCE Wiihy é%{ 't”ie v e Do‘ih

|d| g|h tal ti nghgemdahg aBvide io¥ €he pskrit SnxgalnaOn etiHEI e6hiime li[n@l’nﬁafb a@{1 b @btaffRur i X
ight emtti vi ce adation drive, Further pr.esent

i nvent i on a@ﬂ%ﬂég’é}agw %an%‘? Q 3%%?31?@@%@&% t thilMy e brkace @fﬁmw«‘sre
the moni t orapRinkehe ROPELIBR &APrsDE prieatli (Y&hYboeHBeRst, Rnd@ adiSRE@Y0RE cad De

i cons, |ogos, patterns, indicators and the Iike, and this can elininate
waste. In éjéﬁﬂ%yeéﬂ the nonitor takes the sane type as the pixel, whereby
the detygriorati Orlnafieﬁt]é\‘?v R e%en%@nﬁ&%@ rfl %j&t el&ﬁ%&ﬂe%lgc}&? ct%fﬂjﬁhg(' on.
Thus, the |umi nance corréction can be perfor w th ease and

accuracy. 2@hBRNERNDESTCRE pTh@xtaOanﬁkﬁaWdem anchist dige ﬁé@@ﬁpé@iwmgilve

dr awi ngs = 1 Kk r ng L.ce

or osent i At ohelt A5 aliad A Mdlodhe! LTATIARADS KL HE: %at i on
i N const antimutipeg ohn bdapple:daen a|pas‘;u:misgmnmit\‘mgtlagee dri ve 25 Fig. 3 shows a
change of a curr accor dance wit erat e | i ght
ot eng. 1 aver. | EigelingiE e sRREor diiel ap e ag it ae Py £ Sftelai oo
devi ce 18f tifighsplogss patteinBViatichons arkd e 1ike, SiaWSIs aaxchlaragﬁmiracae Vv dinta@ggionn
accordance with correction; 30 Fig. 6 is a block diagramof a ¢ rrectlon

circuit: the monitor takes the same type as the pixel, whereby the deterioration of the pixel
OLED can be caught with higher definition. Thus, the luminance correction can be

performed with ease and with accuracy.

20 BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:
Fig. 1 is a block diagram of a light emitting device of the present invention;
- Fig. 2 shows a change of luminance due to deterioration in constant current
drive or in constant voltage drive;
25 Fig. 3 shows a change of a current in accordance with a temperature of an
organic light emitting layer;
Fig. 4 is a pixel circuit diagram of the light emitting device of the present
Invention;
Fig. 5 shows a change of a voltage in accordance with correction;

30 Fig. 6 is a block diagram of a correction circuit;

e

Fig. 7 shows a relationship between a deviation current and a correction

voltage;



Fig. 7 shows a relationship between a deviation current and a cggbe;tjon -
voltage; -6 2 6 JUL 2006 Fig. 8 is a pixel circuit diagramof a g WL 2005
emtting device of the present invention; Fig. 9 is a diagram showi ng a
met hod of driving the light emtting device of the present invention; 5
Figs. I 0A and 10B are bl ock diagrans of driver circuits; Figs. 11A to I1C
show an appearance of the light emtting device of the present invention;

Fig. 12 shows an mppgas anp&ePlitiie dighh &f%tlghpgnqﬁml'«z%v% amhe%{zgg t

invention; 10 Figs. 13A to 13D show a mnetho manuf acturing the t
emtting déWePEOBf the present invention; Figs. 14A to 14C show t he net hod

of manufacturingghe Li,gh b b ' the present .invention, Figs.
15A and 15B show the met 1ogégﬂgh‘rr’ra%%fag@%{%?ﬁg858{‘%‘@?}%&%g“n"%“t“?% g eoits ™ 78
of the pregesentiinvenionon; Figs. 16A and 16B show a net hod of manufacturing

the light emtti deyi,ce th sent invention; .Figs. 17A to 17H show
electrogic equip%%%??géfﬁalﬁﬁéw?Sﬁﬁgggﬁﬁy?ﬁQBEHEQPE%”%f t he present
invention; and 2Figs. g4A 1B8Al&Nchok8Bnsippearahangesholiga v@lttiageleOlE r&Nihe
characteristic _and % current-lum nance characteristic of an OLED due to

det er i or at iPERE"PRYACED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS

Hereinafter, the Fig.r uBtsub@s Ofn hpeapirRS e tHeNMERt EQANGNE IdeviRe slesfer bRetht 25
Fig. 1 is a block diagramof the structure of an OLED panel of the present

invention.lﬁﬁpgfﬁnce nuneral 101 denotes a display pixel portion in which a
plural ihpy of di spiay3Rigehp sh8e¢ ArRiHoATITBthnufcRn! e 1iBa iﬁgggedewg%fa'
ni

103 denotes a nonitor pixel portion in which a pldralify o tor pixels
104 are forbfeRIessmt FYCpiiw: Further, reference nunerals 105 and 106 denote a

rsgg}r)ggt : i/g?y;dr | Vg LR EUL T 48NGhod GRRethddEr %hbfﬁ&uriﬁg U {rigtHieEﬂitting device
of the present invention;
Figs. 15A and 15B show the method of manufacturing the light emitting device
15  of the present invention;
Figs. 16A and 16B show a method of manufacturing the light emitting device
of the present invention;
Figs. 17A to 17H show electronic equipment using the light emiiting device of
the ﬁresent invention; and

20 Figs. 18A and 18B show changes of a voltage-current characteristic and a

current-luminance characteristic of an OLED due to deterioration.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the structure of the present invention will be described.

25 Fig. 1 is a block diagram of the structure of an OLED panel of the present
invention. Reference numeral 101 denotes a display pixel portion in which a plurality
of display pixels 102 are formed in matrix. Reference numeral 103 denotes a monitor
pixel portion in which a plurality of monitor pixels 104 are formed in matrix. Further,
reference numerals 105 and 106 denote a source line driver circuit and a gate line driver

30 circuit, respeétively.

The display pixel portion 101 and the monitor pixel portion 103 may be formed

on the same substrate or formed on different substrates. Note that, afthough the source

-7 -



The display pixel portion 101 and the nonitor pixel portion 103 mag bejli 2065
formed on the sane substrate or formed on different substrates. Note that,
al t hough the source -7 2 6 JUL 200 line driver circuit 105 and the gate

line driver circuit 106 are forned on the substrate on which the display

pi xel portion 101 and the nonitor pixel portion 103 are fornmed in Fig. 1,
the present invention is not limted to this structure. The source line '
driver cirguit, . 105 a te line driver circuit_ 106 be formed on
The subst r dbe Py Srai Rt Bxe 08Bt ien b bR IR SR OBGE Pon 101
or the noniwigch piexidplpopikel qurtl&Bl(MSaﬁthérﬁﬂ)mtoﬁﬂQelgﬁ) Yihieleoapeshed ih ¢id he

pi xel portion 101 or .the nonitor pixel portion 103 through a connector

such as an FBE PR ARYCNUGRds BefuliBRe] [NRITHIUFEICci FRUFUTADENGARY S frcy4t e

l'ine driveriosign@uhd ga{gmr@rcﬁl@f‘ e%t@l@@oe Hlalilbg foilmecbyﬁ tReNQILRIAS @tEe b AVEAL T ON
‘isnot limted to his structure. The nunmber of source line driver

circui t§ 108 stibgtrateennvipse rthf-’oﬁlxglaftOétlomUJﬂ Pmige granyter pisck rarties 1496 frayebe
arbitraril i inA e SX,
Ynd &ha gbcy @qnﬁ?%b%)(}?gaﬁ ﬁ%eg trpgﬁ'{op_ 10 JF! Fife md mdni &%Q&%o'ﬁﬁdﬁ 3 hlrotugh

power supply i i nes are provi

di spl ay pi xetonpesior iehlglan HTPl@n Flatlsﬁaxmesommdmestrmt ):LrCIat [b@@vend supphiy I i ne
) oo d RS SRR S Bl B BN ARl St RO 85 LG,
lines are nbthMmmys fﬂe1sanmﬂ(Eubtheﬂnwnhn@ddn@nmnubanmmmsemhﬂmesfgae

dlffere ines. nay be ovi ded., Al s n Fi an exanple in which on
pi xel s @f H@cf?ﬁrmﬁﬁV?ﬁggnFW e§5WIBERTFh%y§ 93$T”are prgeided inthe Y

noni tor pixel porfur@er, 108id. 9, shRWlinesHIWB\E!, pot/BesupbBNinee W L td Vg afl@iee of
the present |nvent|on isnot |imted to this structure. Pixels of pl ur al

lines havi Afea Bl & &% 8 Bevidsdrigehe idwplanaychaopravitded Tham 2o Spwee ki t or

pi xel portigr.H03. polne sngﬁ@eﬁneo{/(;m?eah& R %Xt’eQﬁEs iy E&@ymelprr&hd&i #€lhe
portion 103 can be appropri at el éﬁ ected designer. Display OLEDs 107

are provi degoniprimzelr eypeetiOje gmuawepuoxﬁespsrcmdmeﬁ Fndr thia erumbes rift gWeOLEDs

108 are-:pr

107 and tnatha e B AR RE L Wy er B St el AR s

speciflcatnnﬂybwpKWhEdcaééﬂmheﬁg ﬂhﬁlanmdéauswhméwnaspaEbnﬁemEéhEdMVm@e
osi.ng el

(LTSt ) SRTPIRL [haeeh o358l L%, b, SREPSiRg. sheghr e seand
el ectrode, Hdeevenode iightcahliggs aiﬁvmapﬁsthlgpreﬁneth@Qen fEhlaatpilmﬁéd ab ebisr ode
of each of Sttrblgtugei.s élls %pPSraljl(l)nizslh%w%%nanp E;Ea ity OP So%rr]cee hne% may be provided in
20  the monitor pixel portion 103. The number of pixels provided in the monitor pixel
portion 103 can be appropriately selected by a designer.
Display OLEDs 107 are provided in the respective display pixels 102.
Further, monitor OLEDs 108 are provided in the respective monitor pixels 104. The
display OLED 107 and the monitor OLED 108 each have ar anode and a cathode. In
25  this specification, in the case where the anode is used as a pixel electrode (first
electrode), the cathode is called an opposing electrode (second electrode) while, in the
case where the cathode is used as a pixel electrode, the anode is called an opposing
electrode.
The pixel electrode of each of the display OLEDs 107 is connected to one of
30  the power supply lines V1 to Vx through one TFT or a plurality of TFTs. The power
' supply lines V1 to Vx are all connected to a display variabie power supply 109. The

opposing electrodes of the display OLEDs 107 are all connected to the display variable
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30 the power supply lines V1 to Vx through one TFT or a plurality

The power

power supply 109. The

connected to the display variable -8 2 6 JUL 2005 power supply 109. Note
that the opposing el ectrodes of the display OLEDs 107 may be connected to
the di splay vari abl e power supply 109 through one elenent or a plurality

of el enent
OLEDs 108

or a plurab topnfdctctFks the TRPIPOVWRTabEURBRYr kifiBy Vi(()@ﬂh}ouoa cenareaicad cro a
noni tor variabl e Pomer supply 110 through an ammeter I11. The opposing

el ectrodes
variable p
moni t or OL
110 t hrdug

s. On the

é TFTs.
supply lines VI to Vx are all connected to a display vg alblile
opposi ng el ectrodes of the display OLEDs 107 are al

ﬂ

2

e eTupfin Bl eave M e S i Dt Sebe ot OrEDa gl s Ty

plyralith e peWicESr OLEDs 108 are all connected to the nonitor
over sppphy oI hah@tﬁetﬁé eqé&%oepepémgof &k %&m@mmg b is

5

EDs 108 may be connected to the nonitor variable power 10 supply

rorowseted|terrpppover aupiludiak i Yir+oF thepestepts THNotrer phygality jod .

Supply 11075 SORBEAGZARE THRILE, hetRs R e nlRih Plranl Ehad RePRETL0 o

hi gh pot entlirahgh( Afdefhmetr| 181t h&ho pposinegeledtecies oﬂehesmdle'tdr@]klém 188 am zhlbw

potenti al
structure;

through th

Furt her0 aSPRYY
| ocat ed bet ween ym@3ngpnhompvgrﬁ@bhgﬂ

lines. 20
supply 110
correction
and the npo

R e o S BOPU FRHEE 25 sbugrrbughly 108 4R Uiie ORERTTbr

vari abl e pememo@ﬂpmhms&ﬁﬁum&@LEBsq@snﬁsﬁE@c@umhedtmamnﬁhmunumnmﬂtpbh@mn

11

e dISE OLED 107 and the nlt OLED 108 has a forward bi as.
1%% g“é“%‘rﬁéﬁ@l“ ?% fe

OB iy 0

BPBWided is not necessarily

g,owiabw@@wr d1ando tahe (powainisuppl y
The position ma | ocated between the nonitor variable power

vaiple ReWeIoipBS 24513 é@meétféssudR&aéﬂ@weﬁaﬁ@#aﬂmm@ed%hmte’é a

nitor" vari abl e power based on a current val ue

(measured Vhiweeyr, teapasad iwiention krencieitask tolthis Strugyes iahdl ¢l digplay Werlﬁlse

correcﬁgon
electrodes

G HirbufiE RS U eRab G YO TR AR S0 B OF cRRREG g v,

a%% Mekneidp Ef@d CRRd t%le%g%t%‘ﬁn#&l@&k@é sicéat k@ﬁla@dwateaaqu)lw

fromthe dﬁmmkmymnamtﬂbWethmmgbﬂm&hﬂﬂhyCHmﬁ)aﬂﬂamhéwvmdmaméﬂﬂﬂbQDBédﬁao t he

opposi ng e
V(x+l) frof

20

25

30

Iectr Hﬁs of the monitor OLEDs 108 and the power supply line

fitor variable power supply
Further, a position where the ammeter 111 is provided is not necessarily

located between the monitor variable power supply 110 and the power supply lines.
The position may be located between the monitor variable power supply 110 and the
opposing electrodes.

Reference numeral 112 denotes a correction circuit which controls the display
variable power supply 109 and the monitor variable power supply 110 based on a
current value (measured value) measured with the ammeter 111. Specifically, the
correction circuit 112 controls the voltage supplied to the opposing electrodes of the
display OLEDs 107 and the power supply lines V1 to Vx from the display variable
power supply 109 and the voltage supplied to the opposing electrodes of the monitor
OLEDs 108 and the power supply line V(x+1) from the monitor variable power supply
110.

Incidentally, the ammeter 111, the display variable power supply 109, the
monitor variable power supply 110 and the correction circuit 112 may be formed on the

substrate different from the substrate on which the display pixel portion 101 and the
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110. 30 Incidentally, the ameter 111, the display variable power BuppJiy. 2005
109, the nonitor variable power supply 110 and the correction circuit 112
may be formed on the substrate different fromthe substrate on which the

di spl ay pixel portion 101 and the -9 2 6 JUL 200 5 nonitor pixel portion
103 are forned, and may be connected to the display pixel portion 101 and
the nonitor pixel portion 103 through a connector or the like. |If possible,
the above-describe 0 may. be forped on t a ubstrate as the
i Spil ay b FEITOBBRE D 05 TR OOR FOY DpuBIecistie P08 PECRERidor i1
a col or disptayd mdaoma)rqmdmIpamo\ﬁamamo@gp@va@hn&w?mryhe RkdTONE h&dsibl¥ ahd abl e
power suppléﬁ/a correction circuit and an ammeter nmay be provi ded for each

col or, and 28 eteEeiRAd AP PGS tiryebGriymBe OB ok ‘@@@eeﬂlbﬁtﬁatﬁ 46 tho_ ¢ispla¥ pesth

col or. hbbgnhﬂqmﬂaﬁgtm§m§nﬁ¢q§mﬂbgﬁuﬁqﬁgect|on circuit may be provided for

each color, or the comon correction circuit may be provided for the OLEDs

of plurdl col orsFurtberFiga C«Qlcglfbifpéa}t hedelea displg sripbletnower oiippliea momiltoor

pi xel 104. i i tion

Gt ruct ure 46 e Phaer bl SRIHaP Gy HELaR ol AR e RTKIER B YRR

t he source CbhoneaI@( mIQLEﬁ) hblvgm eolltagtrema/ bej co:recfbdtlo yy, OLBEB quow&:th suppl y

line V(x+1 20, a drIVI TFT capaci tor 122 and

the- mom ¢ ot BBULHE B pihear e Pt il by 1Rvided fof SREFUSE ofdfene

exanpl e, awrdmttve docRtEim @fcuhtlﬂme@mdvﬂb@ffﬁnhéoqlEU%hE pRirs&lojort.he ki nd

thereof and the connectlon a limted to those in the structure shown
e he

in Figl®4. The | f&ht* Y% g srycre phihepmariEs Piely Eitt i PRl tBke any
structure Rpispuiydegkltibatad e SQHE@@QEJ: Méﬂ}facud/rpsltmg@emthé f&ebn@eﬁax@f 1each pixel

‘x

can be controlled by the variable power supply gate el ectrode
of the swi tchi ng Themopgigr P%‘eb%@cﬁé& ha fbﬁémgaﬁt]éﬂﬂ %@HM r'i]ée@te ligp &1 6 = a
source regijog n@h@. é!ﬁl hiqe & 1 ted to
t he source Iiﬁ@ ﬁ%ﬁgﬁe Sﬂ%+ﬁﬁls§%%ﬂg F%)égggtﬁge c??gdg of

the drivi GgpaTRar &aandrtiﬂ@nnomm (HEELR 198ur The ptxgl ﬁrucarrd showin & Aig: dgk st of

Lhe O 1 ngaTET b Lo S ARG, F9 0N CRONET AURRLY. hERRAAH) R e

ot her |s connect e noni
capaci tor EQmumsom@mnedhhewﬂeeﬂxmhalﬂ@&ngamﬁaébamhnddgébf’Mhd@ﬂthhﬁgcTFT
V(x+

Ilzlzé az,d th 918? g n%he é{%@se t {rﬁgntb% Iéla% I)tzﬂ(g aé’y F’gcture prowdeg tha?lthe 8LE?)h(?I’1VlHU

voltage of the OLED of each pixel can be controlled by the variable power supply.
In Fig. 4, a gate electrode of the switching TFT 120 is connected to the gate
20  line Gj. One of a source region and a drain region of the switching TFT 120 is
connected to the source line S(x+1), and the other is connected to a gate electrode of the
driving TFT 121. Then, one of a source region and a drain region of the driving TFT
121 is connected to the power supply line V(x+1), and the other is connected to the
pixel electrode of the monitor OLED 108. The capacitor 122 is formed between the

25  gate electrode of the driving TFT 121 and the power supply line V(x+1).

In the monitor pixel 104 shown in Fig. 4, the potential of the gate line Gj is
controlled by the gate line driver circuit 106, and the source line S(x+1) is input with a
monitor video signal by the source line driver circuit 105.  When the switching TFT
120 is turned on, the monitor video signal input to the source line S{x+1) is input to the
30  gate electrode of the driving TFT 121 through the switching TFT 120. Then, when the
driving TFT 121 is turned on in accordance with the monitor video signal, the OLED

driving voltage is applied between the pixel electrode and the opposing electrode of the
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controlled by the gate line driver circuit 106, and the source |ine S(x+1)
is input with a nonitor video signal by the source Iine driver Tbrdtit20th
105. When the switching TFT 120 is turned on, the nonitor video signal
input to the source line S(x+l) is input to the 30 gate el ectrode of the
driving TFT 121 through the switching TFT 120. Then, when the driving TFT
121 is turned on in accordance with the nonitor video signal, the OLED

driving voltage i pli.ed between the .pixel electrode and the opposing
ol ot 1 ode_ SR Ok D A ED SORSHAPIE RE“RDAHLY Wy | SBre BoWSfippl y

110. Thus, GitED 109 biak lighd.ED 108 enits light. Wile the nonitor OLED 108 is
emtting light, a current is neasured with the ameter 111. The neasured
val ue as data is "é@irt the gnemier (Yrkld dPP dhemithipglighty 4 surtqpds neapeed sdthfie t he

nmeasur enentynQferd e 1C Uhe R e it 8aficABRENAISNYNOR e ngrgﬁfoﬁﬁftg&%itoﬁ 2t Nye

ammeter 111, and the period needs to have the length equal to or [onger

t han that oeriehéor phemeduarnhgl W ehraoh diffren depeadmgt orc arpebierperdeortnibd.
Further, w e . Vi i Y of
Che. cur renc PR HETHRE B pehdd neddiio A B9%enkfl iRiablo BRI B YE, ©
t he correctpeood dinggiwthidil the mbasuneastircen be gledferméd. t Herdiar, rveitt tlenasmmeset

t | ue f d. Th in th wh
There is samb B PRafence SanEbnthie RRRCH s varLiokhs Py Perulney

val ue, thepedod Bahideroderedd.t 112 controls the nonitor variable power

supply 110 and tEe di spl a[y vari abl e power supply 109, and corrects the
vol t agé®bet ween ThECFOREFIQLUBHIY Tiendegsesyd ¥aye phlic SHp68E Y &1CtE1F e 15

of the nmonivhRe (QE«“EQ]Q%%I@P%&&&H dd 208 hehWeeist B ROWEL i$ WAL Yitfhdigs V1
to Vx and the opposing electrodes of the display OLEDs 107. Thus, the OLED

driving volPelss thg mepsisediyype agd thepefeiare yplge the capegiicorciouitn 1208niaple
corrected, QLED, v rh 1 I; I 3o Not e
Chat Lhe. Ol ED A T h B e e PSP s e 35
potenti al a&prredie theovmiags bpptogn|thygowemeipply Iimey Ve 1g ond ¢t epbdsingededtodE | i ng
t he potenti : [ ect j E t i.viyng
Vol t ageS g s Boml B ABAES Ay e Re B e el flnpts I PR 85 sbles
suppl y | i néhsomgesmgdlddredpodetiddplat OLEDs 16pposhiny tlel @EEDodiéviag deltagekg. 5

he cace whb/E® RBBRERD 4" A1 (Re ARoHER a8 rheoerus T ERL R TiPea i
a col or |i ghivingesiiehd wih desiedl sitdfldig. 5, Vr indicates the OLED driving
voltage betore C?\{ort(?(%ha{totr}]lel SLED driving voltage may be corrected by controlling the
| t bef t
20 potential at the power supply line side or may be corrected by controlling the potential
at the opposing electrode side.  Further, the OLED driving voltage may be corrected by
controlling both the potential at the power supply line side and the potential at the
- opposing electrode side.
Fig. 5 shows a change of the OLED driving voltage of the OLED of each color
25  in the case where the potential at the power supply line side is controlled in a color light
emitting device. In Fig. 5, Vr indicates the OLED driving voltage before correction in
a display OLED (R) for R, and Vr, indicates the OLED driving voltage after correction. -
Similarly, Vg indicates the OLED driving voltage before correction in a display OLED
(G) for G, and Vg, indicates the OLED driving voltage after correction. Vb indicates
30  the OLED driving voltage before correction in a display OLED (B} for B, and Vb,
indicates the OLED driving voltage after correction.

In case of Fig. 3, the potentials of the opposing electrodes (opposing potentials)
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a display OLED (R) for R and Vro indicates the OLED driving vol t ape %futger,, .
correction. Simlarly, Vg indicates the OLED driving vol tage before Lo 2005
correction in a display OLED (G for G and Vg" indicates the OLED driving
voltage after correction. Vb indicates 30 the OLED driving voltage before
correction in a display OLED (B) for B. and Vb" indicates the OLED driving
vol tage after correction. In case of Fig. 5 the potentials of the opposing

el ectrodes (opposin otentials), -.11 .2 6 j , re fixed at the sane
Cover | o DR R e T Bired of R SiBSeDUEPs! B BT £ 8 Srshal b o
for every dh&phY GLERrPHisBRGOCED T ca@nebibNand elceilibilal 8f tHeh@vR@WEFpiISUPP! Y
line (power su&)pl y potenti al is controlled by the displ ae)/lﬁvarl abl e power

supply whel8b\POPE SEPED BREVHHY v srntgled 8y cherdsnlay. vasiaPlscpetest stap)y. t wo

vari abl e poyREerURPDISD dlifidk vbRagd iBeomieR]. @y variabl e power supply
corresponding to the display pixel portion and the nonitor variable power

suppl y Scorr esporddifignially, tthe wmoableqrowsinsepplfsr thabis, ahedisgled vamiablegoovier but

t he present i dmted.to fhi cture, i power
suppl y. may “BPLCRbntind P8l i BaRrb O S E HEEP T ARSI P
nmoni t or vardoabipenpogen tsupphitor di@ell portibve adei ghd ieRigt tli g tHe prasentofivdnhien
present invention. Wth.the above:descrihed structure, .there.can _be

bt at ned 1 1o neuEiehlh it iRy nGHE SEHETE RayELBERhEGY AP HESE Epee
driving curdigidy vaniablethowzr kSppiRaed temsdrat varttopslaiguppiyvt he present

invention, with the ahove-described structure, the reduction of th
| uni nanfe of the E]E‘EDB@&anﬁgl E<dd 6Bvéﬁntilfwetnﬁenowaﬁhecat?qvgrﬁewﬁ%d

em tting | aw@kiutes tifted e 0 eifided A sAmERAM de,ofdublnaate AMBQHRARDPELen the
di spl ayed. Further, in case of the light emtting device with the col or

di splay in QHERKHE OPEDSn [erd Bopitidonyatto respective col ors are used,
the bal ance of | WHRRRSE |STANGADR: ifSERRRELIUP 1EOLORS detc BIAVSRKSH: f M

being lost, and a desired col or can I spl ayed even en the organic
| i ght emit triedugtibayérthe dfminhaceOhEDs ABEBr ¢aor ket suppreseid £ ementths pegdis Tight 20

accordance . t in al her,, - o] .

| um nara11c@:e o 1Etﬂ1§ lg%gée%%ﬁ%g@gup%rs %srg%gt?%\(/:g% Er?agetcﬁl%%t% éi?rf%g&g? ’urféurt(t)%g‘tlﬁe

organi c | i ghte efi thei hght aysitingsdéviéd warceable byoldrhdisplityein tvelnpier it uD&EDst he

heat generat ed %ﬂfq%-e{q?f%ﬁgganel itself 0, the incr g&se in
; , in

power conSUHEH MBrbh Breterls 4L BAeBE o vt “eiben
case of theedgegite colors is prevented from being lost, and a desired color can be displayed even
when the organic light emitting layers of the OLEDs deteriorate at different speeds in
20  accordance with the corresponding colors.

Further, the change of the luminance of the OLED can be suppressed even if
the temperature of the organic light emitting layer is influenced by the outer temperature,
the heat generated by the OLED panel itself, or the like. Also, the increase in power
consumption with the temperature rise can be prevented. Further, in case of the light

25  emitting device with the color display, the change of the luminance of the OLED of
each color can be suppressed without being influenced bv the temperature change.
Thus, the balance of the luminance among the respective colors is prevented from being
lost, and a desired color can be displayed.

Embodiments

30 Hereinafter, embodiments of the present invention wiil be described.

[Embodiment 1]
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25 emtting device with the color display, the change of the | um nance of
the OLED of each color can be suppressed w thout being influenced by the
tenperature change. Thus, the balance of the |um nance anobng th U
respective colors is prevented frombeing lost, and a desired coIoM éaﬁg%%
di spl ayed. Enbodi nents 30 Hereinafter, enbodi ments of the pr esent
invention wll be described. [Enbodinent 1] -12 2 6 JUL 2005 In this
enbodi ment, the detailed structure of a correction circuit of a |ight
emtting device of the present invention is described. Fig. 6 is a block
di agr am of Inhbisetbudiinene tief detdiled emidtae lof aroGedtion clrctiitoft 4 light el deie. A
ton circuit 203 i.ncl s an A/D converter circuit 204, a nenory for

correcéﬁﬁ ﬁ%ﬁ

measur YRGB Fygntions 4esCHPeq,| ation circuit 206, a memory for reference
val ue 207 amngd @isCORbERdih&amZI8he ﬁneufré 8the \tBirbi®ioh MRS HEHis Albd@imdABagur ed
with an amreter 201 is input to the AAD converter circuit 204 of the

cor r ectqresstien eigquitt203gncludas ap iy Dpgopvertaneietib 204 iameamary Sgzmeagured ivalue g0
measur r Rl ta of the
Coﬁ%eri@gﬂ&ﬂ%gbglud#%aﬁ%ﬁ’%erﬁﬁgor&?3&%;&%!?%%@4 znerroflﬁgf)%&freé%g%r ed value 205 to
be hel d. 10AQurreitevaitd nedsarad vahblc};] nicadurethivith i dnlvectere?@r srnnputvtaltheﬁab an

OLED driving cur. i held.. in. the r reference ue 2Q7. In the
ol ool vt il 704 obie Snrign Bl 20EE R e AR e L Epa SBh PR et s |

t he mefRisyirddoralueEia Sofivetc altela cﬂgfﬁﬁl onél Ditaliifh bithe dBhverRll Mdaqureeigaence
value held in the nenory for reference value 207 are read out to be

conparEEUUWNgﬁnﬂpﬁyé@ﬁaﬁﬁBﬁ@éaWFQﬂ5FH@”E&hpar|son between the digital data
of 44 he nmeasgh &l MAkUYfnd J(ﬁ%l%{l]f}al‘%r&? lgfe}&lﬁl Spflélopjm OPED &L Jﬁ?l%ntvlglhg@y 209

nonitor vari able power ‘su vari abl e power sup
ar e coint the|rhempory rforored@'cnqeofaimk@h hhl thalcakubfion hacwuz0e nhe dxgitaﬂadiatg/ of fleowi ng

e mometaree R B4k fiefof PS5 Wb ety sy Ul SERE ot

Isuppl yvﬁlﬁwheﬂdlmmem;m#ﬁdref&%ﬂeehbﬁemhewgﬁﬁd@fg%ﬁ@&dg@ﬁ%ldt he power SUppljy ]
i nes V Vx,and t he op ng el ectrodes of the djisplay 20 OLEDs_and the
vol t age bet—&éeé‘nmc Freondaes @hﬁlﬁwymwrﬁi@n \peueen tndistiel damidhs mgawrdoritde of

thes Mapi therdi @aeroe tﬁ@féf&%&dfahésa%cfn%f‘%nabiehﬁo@r Elhysy ¥h A ¥ Qi s in
t he dlspla ED and the nmonitor OLED are corrected, and thus, the ED
dri vi ngariller pewerviupply 22 east reemtraliedeint ordorsto wake thiet valee af ﬁmngmrenha@tual}ye
curren Inff h S u d e value is a
gt R R DB SUUAL ROV el S e
accor dearble power supply 202 and the display vanable power supply 209 are controlled, whereby

the voltage between the power supply lines V1 to Vx and the opposing electrodes of the display
20 OLEDs and the voltage between the power supply line V(x+1) and the opposing electrode of the
monitor OLED are corrected. As a result, the OLED driving voltages in the display OLED and

the monitor OLED are corrected, and thus, the OLED driving current with a desired size flows. |
When it is assumed that the current difference between the measured value and the
reference value is a deviation current and that the voltage of the amount for change in accordance
25  with the correction between the power supply lines V1 to Vx and the opposing electrodes is a
correction voltage, the relationship between fhe deviation current and the correction voltage is
illustrated in Fig. 7, for example. In Fig. 7, the correction voltage is changed by a predetermined

amount every time when the deviation current
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25 with the correction between the power supply lines VI to VWx and the
opposi ng electrodes is a correction voltage, the relationship Eftmeen t he
deviation current and the correction voltage is illustrated i ﬁldUL?ﬂ] or
exanple. In Fig. 7, the correction voltage is changed by a predeternlned
anount every tinme when the deviation current -13 2 6 JUL 2005 is changed by
a predeterm ned anount. Note that the relationship between the deviation
current and the correction voltage may not necessarily conformto the
graph shown in Fig. 7. It is only necessary that the deviation current and

t he corfSQﬁgﬂg@@by@?}@g@nﬂay@mﬁoml ationship such that the value of the
current actually flow ng through the amreter becones close to the

ref erence valNgie.thatdhe E@k%mﬁﬁlep betecen the daviasins ke enddscartretioe volties iy
current i ve | ation
i r ot "ol SRIE WERED e B F RSNy MY D, L BPOY bocoflep Bt OGRS
Not e t hatrrenhendthe gotrentienooltagechave larrelatmsthcsiuclm that thsh/ca.im af rnhe{ tirseneadbadlyment

is just.one xa | e, and resen |nve tionis not limted to th

str bt upeving, BEEI fy ABmcler ShOBRS Mokt 0 Rlipker PR of Feorr b ¢ ne
pr esent relaioastip Betwhas tHehRviibamn sufr@t af@ @fldoridetidnhe 1 taBamdy ded/l&idaﬁtyamtsé he
reference val ye and the neans for perform ng sone cal cul ati on processing

based ofclREtIRALTAEYY b mrepwmh@éém@eé?cwﬁao‘ammcogﬁal%‘wﬁé%%| ng the
OLED dri vi ngnygl til@tgﬁe SEH&UI\éO(!tft tﬁg%orr&?%ioﬂeclﬁtuttsﬂgwﬁ'?ﬁ 'tﬁxQ m‘ﬁ@t‘ilhﬁm % RVWSHe
supply and the voltage value of the display variable power uppl y may not
necessag¥dmplhané thehpressatrinventiancis wotlimited tmghlmnnwlrey Hae elslsalpwssamthaathe

cal L b RRdD RLICESE B TRAAYal Ao 15 dt TRl ORR ri S B O HERR R R
prescri hmﬂthematb&acb odtuepaid the Meags 0 pededingsdisd cﬁ@cﬂldt@nqmdeamtg based eii €rrce

| t d [ Enbodi t 2 20 I
\S/? r 33 3@35%6% ﬂ.%ﬂﬁ&%?ﬂgg%ﬁ&e ammq?%r'rae Emﬁ @‘Lﬁlﬁ dﬁ"@g "@ﬂ%‘? ?Iﬁ’é VOE%&jm
em ttingagdevt #8 m¥nitoh @arde%sﬁdWer'sﬂp‘[ﬁﬂtah@ thel v%ltgges\?dllh@@ldthe BlsGlay S asf¥pot e

structure of the nonitor pixel in‘this enbodinent. In a nonitor piXxel
por t | onswpblst may hpigieeessanily havajthd seme sirigiureh Hisnanboenlyrasressano it ® ealgplatins 300

e o8 SR oY et TR R Bl SR SR s
Swi t chi ﬂgan:Eel'wﬁ fixad dvaluel rsgpﬂiEcﬁbBﬂ)ﬁnst@ad eff peforming-dorB@8oanding theomuirteotr
OLED 307.. A ﬁ@@%"%ﬁgge of the switching TFT 305 is connected to the

first gﬁﬁf%re]F né “MAYsour ce region and a drain region of the
switching TFT 305 is connected to the source |ine 301,

[Embodiment 2]
20 In this embodiment, the structure of a monitor pixel different from that in Fig. 4 in the
light emitting device of the present invention is described.

Fig. 8 shows the structure of the monitor pixel in this embodiment. In a monitor pixel
portion of the light emitting device in this embodiment, monitor pixels 300 are provided in
matrix. The monitor pixel 300 has a source line 301, a first gate line 302, a second gate line 303,

25  a power supply line 304, a switching TFT 305, a driving TFT 306, an erasing TFT 309 and a
monitor OLED 307.

A gate electrode of the switching TFT 305 is connected to the first gate line 302. One of

a source region and a drain region of the switching TFT 305 is connected to the source line 301,

and the other is connected to a gate electrode of the driving TFT 306.
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and the other is connected to a gate electrode of the driving TFT 306. -14
2 6 JUL 2005 A gate electrode of the eraS|ng TFT 309 is connected toJithepgan
second gate line 303. One of a source region and a drain region of the
erasing TFT 309 is connected to the power supply line 304, and the other
is connected to the gate electrode of the driving TFT 306. 5 A source
region of the driving TFT 306 is connected to the power supply line 304,
and a drain region of the driving TFT 306 is connected to a pixel el ectrode
of the nonitor OLED: 30Frode ohprciraong 308 39 Hoonpertdsetonbeseednd gayg dnc

el ectrode 96%th6negf’$&H9 ggﬂ@;gélaﬁgl gmBQ%@ﬂ %HRH$¥Tﬁ*ﬂ@1§gﬁnm§%8é€2mer

supply liné&"30471's cohnec vari abl e power supply

t hr ough an ttfemoetee suFdQ linEG0O# e thoopthesis mgnedcedtto doesitoéletihalendnid dnivi@k EDs
307 are a %nected to the monitor variable power supply 311. Note that,
in Fig. 8, honitor variable power supply 311 is connected such that

the power lSUIOpl ydAl tm%eSte@,ﬁ)rsk(sf thk@ptingt TRl BOG i cmmhlemd &Jdth(e\{f@dbe r amshl¥ hi@e
opposing el ectrode side is kept at.a tentia si de
the pr esentOfARET FGH TSR PF A %@V?ﬁé) & PETEGReE P! Fr@g}tf%go Fehg i y

necessary thaliof e pOMd70r A’%E%a%hbﬁwg)\@@rformpbétw%éﬂ theS ch@IQEToad Fueh t hat
the current flomﬁngothrou e nonitor OLED 307 has a forward bias. The

ammet er  310rigEas HoOhekds aeeysyppbiiitfetPet ween t he nonitor vari abl e
power suppl y 3111%@%%? sepeﬁgmr%um % donR&dP % dmlemyvaagmer@wegaq%mt ween

the nonitor variabl'e upply 311 and the opposing el ectrode
Ref er enée ﬁmhﬂnamﬂsmzmuemmﬂéQOa E@MM@GMEBWHQﬁk@UDdﬂMﬁﬁbhm@ﬁﬁvw@LEDﬁﬁ@7

(P ire maRPULESd g SPROSHDPEIAS! hATe 0811 57 PRISE (U Mg, b1ihe 304

ffom t he -noni ower su on the current-val ue
(nmeasur ed \naim:e) vﬁlTE:ifiﬂtl peder amptphe3 11anmnmercte311<®mh Mot ehet pra«veﬂeheplartnﬁtm‘e 310,
the nonitor vari ower 1 and th 2 ction circuit .312
may be for el B4 1%%P5§%E@H§H@98¥§g§‘%WP“F$8EFF%§ EE%E% °RE & B BT 8%%the
noni tor pi %ple (W& | Gloviesief, AndTBEserd Mgl SEYD Ebencﬁoﬂﬂilwﬁtt@dhko;t;hhtﬁrdmm tray bpi xel
portion through a connector or _the like. If f Ie t he above- d&FCQ{bed
conponéfit s OthagedsEsary Hir Ao mopHer g%wles%%?rrwe Yasll 5eCOmBRGTED FuG thaf the

portion. Flémrl%%rﬂowlﬂ 2 8e0LiPThehSRIADIIFISISH7 Ras DRI Bi&S | abl e power supply,

an ammeter 30 and a correctlon circuit may be provided for each color, and

an OLED driving Met@@geter 310 does not necessarily provided between the monitor variabie’
power supply 311 and the power supply line 304, and may be provided between the
monitor variable power supply 311 and the opposing electrode.

20 Reference numeral 312 denotes a correction circuit which controis the voltage
supplied to the opposing ¢lectrode and the power supply line 304 from the monitor
variable power supply 311 based on the current value (measured value) measured in the
ammeter 310. '

Note that the ammeter 310, the monitor variable power supply 311 and the

25  correction circuit 312 may be formed on the substrate different from the substrate on
which the monitor pixel portion is formed, and may be connected (o the monitor pixel
portion through a connector or the like. If possible, the above-described components
may be formed on the same substrate as the monitor pixel portion.

l Further, in a color display mode, a monitor variable power supply, an ammeter

30  and a correction circuit may be provided for each color, and an OLED driving voltage

may be corrected in the OLED of each color. Note that, at this time, the correction

circuit may be provided for each color, or the common correction circuit may be
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may be corrected in the OLED of each color. Note that, at this ti@ef Jihe 2005
correction circuit may be provided for each color, or the comon
correction circuit my be -15 2 6 JUL 2005 provided for the OLEDs of plural
colors. In the nonitor pixel shown in Fig. 8, the potentials of the first
gate line 302 and the second gate line 303 are controlled by different

gate line driver circuits. The source line 301 is input with a nonitor

vi deo signal by a source line driver circuit. 5 Wen the switching TFT 305
is turned pwyicteldéomniQIdtifdé@ratt@nal input to the sour ce line 301 is

i nput to the gat t%l ?rﬁc;mtg»gfnx% k}%.llgér‘l VI n%eTpFTen"t)’gﬁ otfhig (}t?gne §(\M£ c[“ ng

TFT 301. Then, en t t'urned on i1 n ac‘éo ance w
t he noni t othevsedend ga@nhhe 3OBearéJ_cEEDcrd]ﬂad\/bmghffcﬂentagae| Ieappydredrdogswe€me t he

pi xel el ectrode Si ec rode t he nonit 07 by the
on tor Cvariis £ 0 otad SEhaR0n ST by uf Mt S BB et s

| i ght. dhen, VmeWﬁeiﬁQh@ﬁxﬂﬁctlﬁ@ TEFT 380% tusnddwnne@ redhitok helepaigal indlt to the

di fference betm? t he source reglon and the %ate eleé%ﬁ,gﬁ%of the driving

TFT 306 bedUies 18F ¥l Bolnpet & thes Bfer dlectigde AlnGe Tt ag thiogely the

Thus, the pppidies TEFED 130 THdREShdIOhe @Bl ing THDBY6 islrded dnhi@ REQASRE with
i nvention, while the monitor OLED 307 is emttlng light, a current is

measur ed | Het menHpnwidse STml, e O Wriving, apirgeals amiigd ketween theo Pingk
correcti on glgcH %Pd?‘ﬂx% Uﬁé ﬁJ‘gle&fHdre%?tt eoﬁo%ftérC@LED% ba# e nEB?ﬁi%P Leghoyal ue

of the current an Tturrent va reference v are conpar ed.
Then, i t hewveaspplyhdre f{lhes,ehd mosmcrmaOLED 3@7feﬁeﬁérgbe bet vveen t he neasured

| dth |
value an the reﬁfﬁérg? Vtﬁegll'apgée bl weenmi eonatl?l r%o%nwgll d1§fuﬁecé/§%%eﬁs

controlled to co powe
t he opposi fig wheetrgde.andhusgatt becChddbidhe dringgVol T ag(ebea)nmrdi@xettedenon t he

oot r o0 %) D¥ $T00E. T8 bR S o SR APLOIHGOLBEL Ab Oy e

corrected hynicontrolling the potential at the povver supply line side, or
may be corrected by controlling the potential at the opposing ele rode
side. Aso, the BLHS @reingvegiomagdiltatic yaorigr @EERI3H 1S EBHTRS| 18hkg2 bot h

the potent pgheftis thesPeweh BURRKYetdd 11®. shte Baduiche MRt 8nhi@lis dbnitBhe
opposi ng el ectrode side
correction circuit 312

In the correction circuit 312, the measured value of the current and a fixed
current value (reference value) are compared. Then, in the case where there is some

20  difference between the measured value and the reference value, the monitor variable
power supply 311 is controlled to correct the voltage between the power supply line 304
and the opposing electrode. Thus, the OLED driving voltage is corrected in the
monitor OLED 307 of the monitor pixel 300, and an OLED driving current with a
desired size flows.

25 Note that the OLED driving voltage may be corrected by controlling the
potential at the power supply line side, or may be corrected by controlling the potential
at the opposing electrode side. Also, the OLED driving voltage may be corrected by
controlling both the potential at the power supply line side and the potential at the
opposing electrode side.

30 Further, an image for monitor is preferably an image in which as many monitor
OLEDs of the pixels as possible emit light in the pixel portion. Even if there is an

error in the current value measured with the ammeter, the ratio of the error in the
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30 Further, an image for nonitor is preferably an inmage in whichy ebsr{mnym
noni t or O_EDs of the pixels as possible emt light in the pixel Lon 5
Even if there is an error in the current value nmeasured with the ameter,
the ratio of the error in the -16 26JUL't 766 neasured current value to the
entire measured val ue becones snaller as both the mneasured value and the
reference value becone larger. In the nonitor image, the gradation at the
sanme level as the average of the pixels is nade in order to nmake the
progress ofmepstedi ereant onlugnid drenentge Notasutadaralua lbehongh smhkersay bethuthe of

hoe Thol L ormPlstel {audaRf ihDSeldcl Wit SIBATIRRL: @ LSRRG o0

has the sanme structure the~ dsla
supply i n@ra@ltmotat conpeot &dvet as tHreavamyetadrthe anelsain Inqumosu arder ©l elta ode of

a display OLE nnected to. not the nonitor variable power supply but a
di spl ay varﬁrgl%rlf%'S %fc‘ﬁeé OB Y TS The structure of the pixel shown in this

enboﬂl ment is j ugﬂot@ﬁﬂat@@ﬁﬂﬁph@h tlen gtrudtire cﬁﬁﬁﬁeiﬁbnitt)@\/gﬁ'fel l@ﬂdbﬁ:rmgzﬂ lhlt]!ﬂ%t efl
to this struct t hat .t hi i rent can be ement e reey
bei ng corrblﬁﬁ’é%?%&w‘ﬂ SRIF Yrebeel ?So[gsb i TRt StEctus;: IHOY"HY%I érhﬁ@cd:l(#e

noni tor i meggyis sRERYE pbRert ﬁ@pl’@lnﬁet Brnop'cES@ﬂecf?;@rtB'tﬁ)@aﬂnﬂleté?eﬁrfcpirf%ﬂ%%mo
correction of a current in th ight emtting device of t he pr esent

i nventi on iectiges of piskwplay QLEFPel‘iﬁpé%fé‘fFﬁd P AWE Hici TepR1 AT arialle Pewer BPpbf bithe
current may, E‘:ﬁ@)y% fﬁ%,% or may be conducted at the tine

pr edet er m na@ ava by sg?‘tl ng. Auser may 20 arbitrarily conduct the
correctliton of t heTimMrL@mrc oThe piksipibaynpinxbis cpdodiremtangist hee nmil}tlorcmidi xel
portlon are,se t.e rQVi devi & .of th

pr esent EREI SR ”°r¥1 Lon 55 d[%%ed‘ tplﬁotf”‘gf%strﬁqc‘{te P f PR divve. of
t he currentimgplierhdreed i))ﬂﬁewyérﬂmtghnemm{ﬁdtv@ﬂth Embgéimen: di spl ayed is stored in
the correction circuit. Thus, the correction can be perfornmed 25 w thout
obstruction to and influence on the i mge di splay on a screen. Further,

noni tor i ng@edIdawémg]di fferent reference current values may be used. In

this case, a video signal is also input to correction, CII‘CUIt and the
ref er eride val ve PSPt AMANCHTEH: ?Hlogﬂemr%%ﬂeﬁlspiwé.l?&ﬁ PoBitorR IEEl ROKEEN ¥ ¢ he

case wher e gh@riRiY dopfeclifReea bt%renn(ﬂ{ tHd3RH: erhlitidSadi@de REESRAEN ihRAtoRis
noni tor video signal is used, and of colrse, the inage
described.
In the present invention, the correction of the current may always be conducted,
or may be conducted at the time predetermined in advance by setting. A user may
20 arbitrarily conduct the correction of the current.
The display pixel portion and the monitor pixel portion are separately provided
in the light emitting device of the present invention. Thus, a display is not restricted.
A reference value of the current at the time when the monitor image is
displayed is stored in the correction circuit. Thus, the correction can be performed
25  without obstruction to and influence on the image display on a screen.
Further, monitor images having different reference current values may be used.
In this case, a video signal is also input to the correction circuit, and the reference value
is calculated in a calculation circuit or the like. In the case where the monitor image is
not used, it is not necessary that a monitor video signal is used, and of course, the image
30 to be displayed is not changed against intention of a user.
The monitor image during a current monitor is made to satisfy the following

condition.

-17 -




30 to be displayed is not changed against intention of a user. qgﬁltpy
image during a current nonitor is nade to satisfy the follow ng- c% ki dih
-17 2 f JUL 2005 n k - nk = const. (Formula 1) In Formula 1. synbol n

i ndi cates the total nunber of gradations of a video ‘5 signal. Synbol k

i ndi cates the nunber of gradations. and takes a value of 0 to it Synbol nk
i ndi cates the nunber of pixels with the nunber of gradations of k in the
noni t or pi xel portion. wote that, in case of the light emtting device with

the color display, For 1 is applied to every pixels corresponding to
each col or. This enbodi cH1 be=Kh@VéE§nted(pyn@@hmg freely conbi ned
with 10 Enbodi nent 1 . [EnDodi nent 4] In this enbodi nent, a driving

nmet hod of the |ight em&®4Y ng device of the present inventionin Fig. 1 and

Fig. 4 is descri bgdritdia rlefs%%lcﬁ it cdtt Othe SotaNobi P Ak wrdd]aﬁoh@of:bgndgu a
hori zont al aX|s indicates tine and a vertical axis indicates the position

of a di Spl ay2hi xéV@Wnbdv@adtﬁbﬂaf gamieer| ¢ingradatipnshipd erltsodi wdne of & dr nw ng
met hod  of t%bcﬁ'rﬁ;?llr@fca@é (Prth& %g rp;;&lsdagﬁrth@%qmbtp %?fdan@mdélslpl A¥pOf

t he noni tor Ppi xel portl on can orne usin sanme driving
net hod. Fi rgpnitegheirelapaipe.i nT(:jO'pethritoeh Tasei of t@t:érgtheamlftnhe ctwwerm@mplpd golor

tenti al k th I I
B’ the pot anti gt rornpRa SispBRRe e dTR e e Spotihe e €Bh B 5 167 Then,

t he switchi ng TFTTHi2Oembodaeht afanabt intpdemelitspl my mlln@lfseed:jomwdilmﬁi tvaitlt he
gate lipe G gdls X Fbxels of the first line) is turned on in accordance
wth a Sele ?l%ﬂ GPS 8 output fromthe gate line driver circuit 106. Then,
a video signal of digital (hereinafter referred to as digital video S|gnal)
of 25 the {'rst bi t nput to each of the source lines (SI to Sx) by the
source |inelFdPRofreRi4lcuit 105 is input to the gate el ectrode of the

driving TFT 121 thyr Qﬂgl&rﬁmnﬁmtahﬂgmg lethd2@f theXioh: tdharnl Eshénegr Thd 120
of each display pixel of the first line is turned of T . SlnllarI%Pto t he

di splay pi xBFEIneRECR i Ste- Iliang Fig oSl rg TisterEpes B gagh WPty 30

di s {)I aylsgl Xgl ﬁgoé 4 herisneandid ihBRawhtieR Ake cQnRgekedintiRalherdpd®idd He. G2
is turned on
d1§p[¥y pixel connected to a gate line. In this embodiment. a driving method of the

display pixel portion is described. However, a display of the monitor pixel portion cun
be performed by using the same driving method.
First, when a writing period Ta is started, the power supply potential of the
20  power supply lines V1 to Vx is kept at the same level as the potential of the opposing
electrode of the display OLED 107. Then, the switching TFT 120 of each of all the
display pixels connected to the gate line G1 (display pixels of the first line) is turned on
(. in accordance with a selection signal output from the gate line driver circuit 106.

Then, a video signal of digital (hereinafter referred to as digital video signal) of

~J
L

the first bit input to each of the source lines (S1 to Sx) by the source line driver circuit
105 is input to the gate electrode of the driving TFT 121 through the switching TFT
120.

Next, the switching TFT 120 of each display pixel of the first line is turned off.
Similarly to the display pixels of the first line, the switching TFT 120 of each of the
30 display pixels of the second line which are connected to the gaie line G2 is turned on by
the selection signal. Next, the digital video signal of the first bit from each of the

source lines (S1 to Sx) is input to the gate electrode ot the driving TFT 121 through the -
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the selection signal. Next, the digital video signal of the first_ bit from
each of the source lines (Sl to Sx) is input to the gate el ect rotié gU't@e
driving TFT 121 through the -18 2 6, JUL 2 005 switching TFT 120 of each

di spl ay pixel of the second line. Then, the digital video signals of the
first bit are input to the display pixels of all the lines in order. The
period during which the digital video signals of the first bit are input

to the disp the |ne witing period Tal. Note that,
inthis 5 eéﬁﬁ%gmr%ﬁfl&a eatchdma d&lWﬁ Oxf/ﬁﬁe%c‘g}dglﬁ%?r is input to the pixel
(rjreans that the dl"%mmathe digite o iduogiiglald Sf the Bt Hnoglgﬁhﬁptga@ eheediggby Qg@_Ffo the
riving TFT 1 rou SW t.Cc e perio al is
conpl et ed, tﬁ {igs In gﬁa EW@WCBQQ Eginﬂ' P"fhl‘l"}%t%@tdé\%lfaéaldeoIgfg“flﬁé)fdhes Hrsapit

period Tri ,ar& h@upmemwmxa%@mw 1Rk 1§£‘%rﬁfﬁ\g%ren§&'9@1y NbRehhEeGORRS 10
the potential having a potential difference with opposi ng el ectrode

with andext&odigen. thathe Higitel Ehce migns! S gmet Whéw wel poursr thatugs| digital
potential iggqg éﬁgﬁhltlé)ln?h?tooﬂhéﬁlate &l GohE Bflﬁ'teqnvtirrbe S ] tﬂrgu‘glh IR S\Hﬁéﬂﬂlﬁ”‘?“t

in the case where igltal eo signal has rh ormati o
driving TFTTHR126-s in an of f state. Thus, the power supply potentlal is not

15 h I th
19,9 ven 10 he Phgelyaheptsngn ol SHRdLenlat o IR o0 PSRy 1

havi ng t he Ihrth@dmalaqunod Tm"the plowsr Empplquténtiajl ghthe p@wdr b@pﬂplmne ar;cquesn t he
case re vi deg. si.gn in mation of "1" r|V|ng
TETo 1200 o bR Bafnh B 8 Bl BB R e oo i it et

the pixel euelthizde: OLBemils Sighawheh B ddver sﬁ?pl& p@&itat is gien i sl Iﬁ)(elG-ED
107 of the i%phay B%$ LEbnput with the digital video signal having the

i nformatiorf ¢ of B tight. As described above, the display OLED 107

i's in an em ssi oNnshdleentRNirAentANHhE BhseShiRe Meadi@ithinyildesithaMadYnBshdRA Trl,
and all the di splay pi xel s performthe 25 di splay. The péri od during which

the di spl ayfplxelhg deiteol i tiRk itinsist off sias- cdiiuad & PORFBPInRY PRERtEY ITROL
Part1 culsar | gfvert liendipaih Ak oREA Mh%&s@%f@ﬂﬁbsﬁiy A0, fls il e dYs'Hija"yOOLEPQ“a' s

of the first bit being input to the Ixels is called the'dis
period Tr 1107THebadisplaapixsenpstwith the @gtt@irmdimqeghai handng Henpfoamwipit Dﬁ@f}”

period: Tatci%sﬁ%ﬂﬁﬁﬁﬁ%h The power supply potential of the power supply line
again becones tial of the

On the contrary, in the case where the digital video signal has information of

“17, the driving TFT 121 is in an on state. Thus, the power supply potential is given to

20 the pixel electrode of the display OLED 107. As a result, the dispiay OLED 107 of the

display pixel input with the digital video signal having the information of “1” emits

light.

\ . As described above, the display OLED 107 is in an emission state or a

non-emission state in the display period Trl, and all the display pixels perform the

25 display. The period during which the display pixels perform the dispiay is called a

display period Tr. Particularly, the display period which starts by the digital video
signals of the first bit being input to the display pixels is called the display period Trl.

The display period Trl is completed, and then, a writing period TaZ2 is started.

The power supply potential of the power supply line again becomes the potential of the

30  opposing electrode of the OLED. Similarly to the case of the writing period Tal, all

the gate lines are selected in order, and the digital video signals of the second bit are

input to all the display pixels. The period during which the digital video signals of the
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30 opposing el ectrode of the OLED. Simlarly to the case of the w} J$L
period Tal, all the gate lines are selected in order, and the dlgltal dé’f)b’wl
signals of the second bit are input to all the display pi xel s. The peri od
during which the digital video signals of the -19 2 6 JUL 2005 second bit
are input to the display pixels of all the lines is called the witing
period Tat. The witing period Tat is conpleted, and then, a display

peri od Tr2|s st.arted. p suppl ential he power su l'ine
becones t hée f)‘d‘[delﬂ ?rﬁlmﬂ’r’l W G 4 g‘g%ﬁft ‘iﬂgi 31“15? @rcé‘h‘&‘ieth\ﬁn“frﬁmﬂf?rldggdzl

el ectrode with amiexientg serdi chza{tq &h@léﬂk&%d%&nhtd&p dyghtiowhen id h@rt&pwer
supply potent| al is given to the pixel electrode of the OLED. Then, all

the di spl ay! i BBIL %@Plﬂdw&ﬁnﬁlﬁbofdﬁhémowr SUNTAY 4B6 PecRSCihF t@@amagiefrraamcoﬁhm s
repeat edly Resdhiar mrmymﬁ mﬁe gb%_ clEERR with gfﬁa\l:ﬁerﬂfsu@ﬁ tehatdht GEpT nput

to the display pixels, and the w g period Ta and the display period Tr
al t er naPel ymfspteht whep\erpaatdr supry gpiepliays given ethe (Tl eteotrdc&err)f the OLED.

conpl et ed, BRE, él['ﬁ@?h g?lggg one%fq d1§ this specification, a period for

di spl ayi ng = one |mage | peri od (F). The one franme period
is conpl eted, andtehaoye- dtsrwbnemperhnam m@eétecdiyiwrfstracsct entil thheligitat keleo
writing perlodT ear s in ove: descr.i.bed operation is

r epeat ed. Srgriahe(?%gﬁgr%tlarlcllaﬁ'fat h?t SrPaydE\fl ean(ligln g“BPEfpﬁ]ggI@ THat'®60 or
nore frane digfaypperii@tdr atenpebvipgdedrsf oWleneals éeodighlay hetid® (lurheTrof aenages
di spl ay d for second is ess an 60, a flicker of an i may. becone
o sl 19° conestingE L Ay bErbB A S ISt A eAaD” TRB L o

| engt hs of e limb Beiswaiid Bk fripQE | &d@dﬁ] stRE bR frihaRetidteisfpldt@Mandefehod,
and also that the ratio of the [engths of the dISp|ay periods is Trl : Tr2

Tr3 Tr(n-tay nextrpgmeporiod ispfartedy: Then. the writingzperiod {Tfppogs @sii it ihen of

the above dipsPd-aYscPBLd Qgéamlgl §ratcie display of a desired gradation anmong
2 gradations. The total sumof t'he Iengths of the di spl ay periods during

whi ch the displ ayin @ Epnemsl tighl pghiting dlevige. Bne prefamblepdhal 68 ¢rsmboufdme
wher eby, 5 th%egi adatd %‘gae%g&y&% E’é/c]onahelfdf@plluﬂ?ﬂ?e}? %‘9 mdg’%gtd“&)ﬁ)feg%r R&fl od

concerned i's eterm ne in case 0 assumed
t hat the | watomaine éesk thantd, @Mer/\h‘réaqﬂntalge ndiysmbatyle plqmellly mnqp&ud)mqght in all

Tr2. a 1un hanca P T EAPBE SRBIES WA 115, oy gt Hgng fgtine 7
sel ected. @eliudd aghoger mﬁn GQo0eafarbep&idl, bhd edo that the ratio of the lengths of the
display periods is Trt : Tr2 : Tr3 : = : Tr(n-1): Trn =27 :2' 0 270 2079 207D The
20 combination of the above display periods enables the display of a desired gradation
among 2" gradations.
The total sum of the lengths of the display periods during which the display
OLED emits light in the one frame period is found, whereby the gradation displayed by
the display pixel in the frame period concemed is determined. For example, in case of
25 n =8, it is assumed that the luminance in the case where the display pixel emits light in
all the display periods is 100%. When the display pixel emits light in Trl and Tr2. a
luminance of 1% can be exhibited. When Tr3, T3 and Tr8 are selected. a luminance
of 60% can be exhibited.
Further, the display periods Trl to Trn may be appeared in any order. For
30  example, the display periods may be appeared in the order of Trl, Tr3, Tr3, Tr2, = in
the one frame period.

Note that, although the height of the power supply potential of the power
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Further, the display periods Trl to Trn nmay be appeared in any o$q$2; Fal, .
30 exanple, the display periods nay be appeared in the order of Tr ,l¥r3$d3
Try, Tr2, in the one frame period. Note that, although the height of the
power supply potential of the power -20 2 6 JUL 2005 supply line is changed
between the witing periods and the display periods, the present invention
is not limted to this. Both the power supply potential and the potenti al

of the opposing. el.ectrode may al ways. have .the potential difference with an
extent sucﬁupfel_ﬁg Cnebes PEY L B ¥hiig PFT %aw%ﬁﬁfsu%@ywmﬂ&é%mewt_
potential iigveitivens hét lidRe®iXalis.5 BhBGHE 9Q@ep§upﬁnep@lbﬁnl!1 ahd GheERiehi Wi S
case, the display OLED can be nmade to emt [light also in the witing
periods. THEG OPRdéngelsefatdcomaiabmyayiegcse pPRendrlsPitasEnps xéth amextemesuthane
period conggringddisglad @I 1RABEHeR Mel it ¢ f1id B f the
writing periods agga?he digplay@geri%dgmdﬁ}f%g§@%¥§ﬁ£¥ﬁé1%F§5+g€glq%fﬁenits
light iA teestiode of thendispley i(ddiD.Nolnethisherss, the display @BEP, canhte: madd ® ohitt he

sunms of the. ] f 1 Wt i . an i.spl i.ods
correspond?ﬁ%Fggg?ig%df%?ﬁ%%gv?3éoT§gB%%{%%g%K%ﬁg§%%%FiJ@BB%%?Rﬁrégglpo be
(Tal +Tr1) :thd TraeTrepipd copdaBedlis3etdrFarau- Hased o nhel Jopal sgFactHTie Mdngth2of 21
22 ... 2t"-2) oo 2t"-", t.e that the drivin thod, s inthjs .
erbod; ment T4 Ta 2 ant AorRely Herats AR POAGTHrRAY GLEPHERH By in
Iem‘ tti gg dehéh maedﬁﬁmé tperi@d.eﬁreate tlhd’ﬂ,\/iﬁnhis(lﬁ%d, gleﬁiago oﬂ.t}ﬁl’tdinsbS tHd igngtéls bSthpot
imted to the driving od in this enbodinment. The light emtti evi ce
of the Br eSEHES R Si@ﬁe‘i‘ﬁd&ﬁl?%Pﬁ“ﬁjﬁ OIHARPIERE 1yt aﬁll‘gg"gr‘f’ ?%g]tgﬁ'&gdl spl ay
with anal g Vi sdeglad e (Natgrt)hatrad birs) ephodirpgnt - canyhe)d1mi-eyent ed
by being frealy. contned Wi th B énjﬁgﬁt e oo et TB P s
embodi nent ,(Tenéphr LedZst# ict ufe of a-source line driving circuit, a gate
line driving cirogt, | : 4 Vi 1 : i | i ght
em Tt ng devi ce ot A E SuThE HaRG i Mg SnBoRri Rl iR bR Pl
figure of anHitghdrieng mmcilmgl e bghtemittigsiceieh oflthegmtsensingérdiom indrigilged  10A
and 1085 Pty 1L RUCLNE B RSBy 5, B0 oM a2
device of thé present invention shown’ in Fig. 1 and Fig. 4 can perform the dispiay with

analogue video signals.
Note that this embodiment can be implemented by being freely combined with

Embodiment 1 or 3.

20
[Embodiment 5]

In this embodiment, a detailed structure of a source line driving circuit, a gate
line driving circuit, which are used for driving a pixel portion of a light emitting device
of the present invention are explained.

25 The block figure of a light emitting device of this embodiment is shown in Figs.

10A and 10B. Fig. 10A shows the source signal line driving 601, which has a shift
register 602, a latch (A) 603, and a latch (B) 604.

A clock signal CLK and a start pulse SP are input to the shift register 602 in
the source signal line driving circuit 601. The shift register 602 generates timing
30  signals in order based upon the clock signal CLK and the start pulse SP, and suppties the

timing signals one after another to the subsequent stage circuit through the buffer (not
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A clock signal CLK and a start pulse SP are input to the shift gpgiéggrﬂggz
in the source signal line driving circuit 601. The shift register Ly
generates timng 30 signals in order based upon the clock signal CLK and
the start pulse SP, and supplies the timng signals one after another to

t he subsequent stage circuit through the buffer (not -21 26 JU illustrated)
and the like. Note that, the timng signals output fromthe shift register
circuit 602 nmay be buffer anplified by a buffer and the like. The | oad
capaci t ancédll{{pards atd thedi&paci tance) of a wiring to which the timng
signals are supplied is | arge because many of the circuits 5 or elenents

are connect ed t0Nd‘!@tﬁﬁt,ﬁhé‘ﬁmiﬂ@@igh&lﬁfoﬂfp& FrohPRRMift feg@iictQirchid 60R N e

bl untness in the rjse and fall of the tim ng}ﬁm ghal , generated due to the

| ar ge | oad Pullgpampliietly 2 buftarnd;the hiket hEhg d@apcharrﬁt(p@p%%am%z@@fry i
provi ded. T#e ikl | i i £l Ryt s [ IR & atc
(A) 603. The Ilal?% E&‘(N%&gg%tlﬁg@ %éd&%rg%{?ﬁgl@g? ?fag[eé’%(:ésl{ggg%}sl?g o% 6{1 o‘gittassi ng
di gi t al Svi declghgnalate canmected go |the cﬁl’lrl(ls\% "Bl%ﬁsbuﬂ"firt ig sformecand Orchr ritf aurmgt he
digital vi ' |1 ] t, fir e of. the _sour Si I n i ving
ci fourt oot e R b B ant” BT IHE! BRingdtighdR g RE Rof 8 diediof o
si gnal nay capadtabe. i Apaddition,ahdleuffdrds hdtalywdysmatdskary @iovidealt ch st ages of the
latch (A) 603 in witing in the digital video signal to the latch (A) 603.
However, the preshettirhingeipnabmmplsfigioby & iboffereld itiputiedits tl%t lauﬁt(!étg603._'l'h'€he
plurality qf stages..of the |atch (A 603 y.be divided into a
certain nuﬂﬁté'f{) %‘%f Eagga%gt,p?gﬁlgytqféatca isﬁj’ﬁ?%fog'\ﬁr‘écéés%ga{%tﬁl }?390 B@Dglﬁ-py %0 the
respectiipve 18CRYRY 663 wiiks if ANE mdikfBink PeldbRdlvideo siBRI (ulrBs Aadrhiitdrened
driving. For example, when the |[atches are divided info groups every four
stages, it SPYrcesizapkling driyingscipmit60l | whendthg timing siendltihinguidi vi si ons. The
period during which the di‘gi‘tal .video signal is conpletely witten into all
20 of the latch SYdgdwt i digidal|videorsigns) meRlioshe imput ineudergo dke pluralife of )
period. In ' 663 SRS ESinl [ L; ' s the
addi tion Oéaﬁﬁﬁ%kﬁﬁﬁﬁ?%ﬁﬁ%gﬁﬁﬁﬁ3 perl3%ﬂ%%Qp%gmggggéhgﬁﬁggggﬁg%h?&iggfline
period i s ddmpdvet.gbic ptasent|inveriosiigned limged tptitit eteuchret h€hd plucdlity Bf 1664, At

t he nongnt, .t i,ai f.al video signal .wiitten intp.and stored in the ]atch
(% 6035 s sB® L et VRGER BRI o) biip et it AamBe St orabPy. phg i
stages of tdigitdl aiddo sidHal 6l bel iApiithe thatesPediit Bblipsal ties saadhetn ParaBandi ng
the digital video signal ﬁ,the latch (B) 604, it is perforned to wite
into the dil’g?Ft{O‘é{Pm\giP& Hl%’ieé; Hyingn et hgpithe latches are divided into groups
every four stages, it is referred to as partitioned driving with 4 divisions.
The period during which the digital video signal is completely written into all
20  of the laich stages of the latch (A) 603 is referred to as a line period.  In practice,
there are cases in which the line period includes the addition of a horizontal return

period to the above line period.

One line period is completed, the laich signal is inputted to the latch (B) 604.
At the moment, the digital video signal written into and stored in the laich (A) 603 is
25 send all together to be written into and stored in all stages of the latch (B) 604.

In the latch (A) 603 after completing sending the digital video signal to the
latch (B) 604, it is performed to write into the digital video signal in accordance with

the timing signal from the shift register 602.

In the second ordered one line period, the digital video signal which is written

30  into and stored in the latch (B) 604 is inputted to the source signal line.
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the timng signal fromthe shift register 602. In the second or%gred one
line period, the digital video signal which is witten 30 into %afdJ8topess
inthe latch (B) 604 is inputted to the source signal line. -22 2 6 JUL
2.0(]5 Fig. | OBis a block figure showing the structure of gate |ine
driving circuit. The gate line driving circuit 605 has the shift register
606 and the buffer 607. According to circunstances, the level shift is
provided. In the address gate line driving circuit 605, the tim ng signal

fromthe shift SFipeiBiserblédkigific sligihg @t stctnbeoftald bie dlsg anditt hen to a
corresponding gate line. The gate electrodes of the TFTs for one |line of

pi xel s are ConneC‘I'l&dgdt@ lihddrigiag inchin €95 hag cheadhift rélisté 806 dndshe bufffresgme
line of pi st be placed in an \Cﬁ}\‘l state sinmultaneously. A circuit
which is ca%%’? ng o ﬁ%ﬁt%e%ﬁ'@ leyedwhidiris grqvigede el ectric current is
therefore used for the buffer. 10 Further, the %ource signal driving

circuit can be prigvihaeddesserig ling diving sirgiis 605, thetimisy sighal a]og‘th&yShéﬁﬁd t he
pi xel poyti 1‘%@15{6‘9 rsom?@ irfp‘ﬂfted e bt 8e7, Celn'aGcHéﬁ to%'@%es‘gﬂn&ﬁ%gaﬁmd' TRet is

nere an exanpl e hat it is possible to i di ment In

conbi nat i ongai§ f’]ﬁCtE?fb’é@f thentIslstfor eneqline] of ikt angi qmmct@ tolthe gate bnmwalﬂmnt
an appeara i f t nis
descri bed WI Fl‘grggkﬂggﬂ{e ﬁgotfi)ﬁﬁ%fgﬁ& b%epﬁce&.lggrll gﬁ\?ﬁ% Sllrghlg %Bﬁél}& e‘%v of
the |ight emctuitlwigclmlswapd:;le Bt bandJJhBt]neSﬂa\NC)f adargs eketirioratrentvis mretfafeamal ong
with a line. A A ugtt Fig. I A and Fig. 11Cis a cross sectional view 20
t aken al ongf\]ivlt}feﬂ3 i ne B B of Fig. 11 A A seal nenber 4009 is provided

so as t surroun a d| |er ortlon 4002, i.,tor .pi xel ,portion
70767 Shou U gk e, Sl St Btas et 2o, o BraV e sBbsidlly Sy R Bt
4004, whi chpa@fién fUrQNslp%ﬁbnﬁﬂh 1$(Hlt1ﬁ)trﬁ@i forfd¥ditor, FUrther, a sealing materi al
4008 is provided on the dlspFay pi xel portion 4002, the noni t or pi xel

portion 4070, theTigodtiRg cilii MOWein\EE chibo@ihdnt M&eadﬁ%xmgleg%ae thbi®
driver circuit 4004. Thus, the display pixel portion 4002, the nonitor

pi xel por t | SRV o implemenfFgrbadimantdy incembinaiion withirpbodimenis Ado 4gat e | i ne
driver circuit 4004 are sealed by the substrate 4001, the seal nenber 4009
and the sealing material 4008 together with a filler 4210. Further, the
di spl ay; pi Xglm RRAidhERB4002, the nonitor pixel portion 4070, the

In this embodiment, an appearance of the light emitting device of the present
invention is described with reference to Figs. 11A to 11C.
Fig. 11Ais a top view of the light emitting device, Fig. 11B is a cross sectional
view taken along with a line A-A’ of Fig. 11A, and Fig. 11C is a cross sectional view
20  taken along with a line B-B’ of Fig. 11A.
A seal member 4009 is provided so as to surround a display pixel portion 4002,
a monitor pixel portion 4070, a source line driver circuit 4003 and a gate line driver
circuit 4004, which are provided on a substrate 4001. Further, a sealing material 4008
is provided on the display pixel portion 4002, the monitor pixel portion 4070, the source
25  line driver circuit 4003 and the gate line driver circuit 4004. Thus, the display pixel
portion 4002, the monitor pixel portion 4070, the source line driver circuit 4003 and the
gate line driver circuit 4004 are sealed by the substrate 4001, the seal member 4009 and
the sealing material 4008 together with a filler 4210.
Further, the display pixel portion 4002, the monitor pixel portion 4070, the

30  source line driver circuit 4003 and the gate line driver circuit 4004, which are provided
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30 source line driver circuit 4003 and the gate line driver circyig ﬂ@pﬁmgg
which are provided -23 2 6 JUL 2005 on the substrate 4001, have a plural

of TFTs. In Fig. 11B, a driver circuit TFT (Here, an n-channel TFT and a
p- channel TFT are shown in the figure.) 4201 included in the source |line
driver circuit 4003 and a driving TFT (TFT for controlling the current to
the OLED) 4202 included in the display pixel portion 4002, which are

formed on ayp@s %ubs@raté 40@1492;\%&1 @(ﬁ%h&%@f PRI Y 15 BV B! I'ii(ﬁxmvr\%u@ﬁp ??“]‘r(ﬁ@} the

p-channel TFT or the n-channel nuf act ured °ny t hod used
as the drivarnehinngl {TTRRd4ppthanned TERerp shdvam frethe Tighre. hﬂﬂaﬂf amtugileedntiy: a

known net hag,, h% 1%%91@?8198& %(ﬁBVan!gd Jrll:\;gné iba é;FF rfgpgc{n’tro lhn0 th r@enq){o Xel

portion 4002 Is provi wth a stora “Conhettsd to
10 a gate e@bEDBd@&@mcludttel nhruhmdn«g:iél&FpixéQ@@tioﬂ\m)()nt\ehllcayxeer forpsed| cat 4 Bgsef i | m

(leveli 0 d on the driver circuit TFT 4201 and the
drivi ngrE?'F‘Iﬁlﬂg%w Iﬁacfy%lcﬁ?&é dlect rode (anode) 4203 electrically
connected to a driaithiseintodémetit] Miepgchbimel 420201 e hadhaBekl tTFET @aRufadured by
transparent conducti %g film gaw ng a . large work function is used for the

pi xel el ect} SGEWEEMAPHY is Ause nﬁoﬂ‘ﬁdd’a‘f’erl HERWM 6% #e)la@dt b ghawel JFT

conpound of mhm@hdiMe@xb e Ritfvn ZhdlfoPXd dSed Zd Rk in{rﬁlg TET n42@é' d?uﬁ'lrler' el um
oxi de can be used for the transparent conductive | m The above

t r anspar ent JigRIHEREE] REtien FEY hisdsevided Withalstdrage Cﬁa@filfa)lf St shewsesgnectéely, an
i nsul at johg J%Atgﬂ%gggdé&tpga% <Gt gopi xel el ectrode 4203, and the 20

insulating f 302 is forned™w th an opening portion on the pixel
e ectrode 4203. I/hntlhieslawemmlgn{;@rtﬂmoﬁseveamgoﬁﬂgdn#iﬂll isgfirmedi o iting dtiayrer

4204 is for : he, i X ro 298 Agknown, organi ¢ tting
mat eri al Oréﬁﬂg?ggﬁizgzq? &i the %nr?g%Trrgt SR RN ﬂgé”}%?d%@ng%é gani ¢
light em ttdlcrgricteélwecorﬁ@@t@d ﬂéuatdrelm of hier eriedicSTEFA 420awWisntdreedl ta;EreVS@I ght

t . I 2 th
organt ¢ | i QR BHEL: R R PP SEA (o T ArE e b el Koy PR Becodea

known ensapos288i o t®@EpRngUS iadiuaPpkide ahd @R dxaw) @Id@uﬁaom oPendie@thxd& #hd
met hod of farm npethe org %nlc tight emtting Ia er 4204. Further, the

structure o™ R&MeoZEnPRIdR; Bﬁto"éﬁiﬁ ©f |1ﬁ‘BUP’a9’é‘Fie rF&S}‘ heakeeda FQrabiec nEgTIsBR et

structure Qiondu&ivedile. | ayRravele %hwaeenwoncfdcﬁ% ik QER Y ARk Gayiigct i ng
| ayer, a hale transporting |ayer, light emtting layer, 730 an electron

transporti H{f‘l%@er and an el ectron | njecting | ayer.
Then, an insulating film 4302 is formed on the pixel electrode 4203, and the

20 insulating film 4302 is formed with an opening portion on the pixel electrode 4203. In
this opening portion, an organic light emitting layer 4204 is formed on the pixel
electrode 4203. A known organic light emitting material or inorganic light emitting
material may be used for the organic light emitting layer 4204. Further, there exist a
low molecular weight (monomer) material and a high molecular weight (polymer)

25  material as the organic light emitting materials, and both the materials may be used.

A known evaporation technique or application technique mav be used as a
method of forming the organic light emitting layer 4204. Further, the structure of the
organic light emitting layer may take a lamination structure or a single layer structure by
freely combining a hole injecting layer, a hole transporting layer, a light emitting layer,

30 an electron transporting layer and an electron injecting layer.

A cathode 4205 made of a conductive film having light shielding property

(typically, conductive film containing aluminum, copper or silver as its main constituent
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A cat hode 4205 made of a conductive filmhaving |ight shielding pt6pdity?005
(typically, conductive filmcontaining alum num copper or silver as its

mai n constituent -24 2 6 JUL 2005 or lamnation filmof the above
conductive filmand anot her conductive film is formed on the organic
light emtting | ayer 4204. Further, it is desirable that noisture and
oxygen that exist on an interface of the cathode 4205 and the organic |ight
emtting . . d ch..as ssibl e. Theref.or such, a
devi ce s REMEndEy R fr fe TR R P RETRIR Rop 0L bE50% PUS R e

i n a nitrogenhooprgaaicelig@scaittims pher @204.anturtheenis i¢ kesiedtdhade rd2Qbrel snd or ned
W t hout exposure to oxygen and noisture. In this odi nent,. the . .
above- des cgﬂ%a PRy eI pben tl?tSﬁa‘?esoéﬁ]ﬁbqaélH’%By%éiﬂ?gntge RIS BB HREING ype
(cluster tpebr 43pehrefl ichiovE@RRInMEhdRVhReibld N Tadeifdre Ofuchdn PEREELICHITQRE,
voltage is iven to the cathode 4205, 10 As descri bed above, a display

OLED 4303 tghdeirepeelioh HEINg IRaT 4ePbisiPaae! InEHBAEN UZoTT 235 HENQPHERI C

l'i ght em t fddGeh anE tarfte@44 B35 tdimca AliNRdeeda0Re S ok WelBld mdidihiheln 1
protective film4209 is formed on the insulating fi1Tm 4302 so as to cover

the di spl apbeiiEpny 33 abomsedeserdted dilmydeposition 42 0mbiles] lef figing iaveuliirchpméeent i ng
oxygen, ISty t | d: eatl i 03, 15
Ref er encerr%) ma(r gﬁ%%%%e%%@nﬂgﬁg&gﬁ\% ?%g@drlgv%% d{t%’%bg ngdﬁﬁ%rgﬂéeg %Ogéf’%éq power
suppl y |i ngivemtmthe lwvathnile #PQ5.4005a is electrically connected to a source

region,of the drnivjng.TET 4202. . Th I-LiI ng_4005a passes, het n the
segl rr%dr)mer 4009A3nd§8&f%g dsbﬁ)ﬁ%’tdr gltsgﬁﬁmﬂaﬁ}#gginggﬁg%grqtgg? |p§}<e&8ﬁaﬁ}§§$eed to
an FPC w r (angd&3@1030fthaanrdalic 4D Gmitthpougdt 4004adndsit raapiode G@0siue thredf i [ m
4300. 20 | ass material, a tal material .(typically,, stainless

raterial) FRE ArRE Ry B S o catr el T 10 RO st ¢
film can bi@pla‘i[ie(dLEDl’ 480 SERl prgectivatigh ato%@@%ffemetnﬁp%@@td%co degrial,
an FRP (fi ber,%; ass-reinforced plastics) plate, a PVF (polyvinyl fluoride)
film a MyMRIstEERd the e Yersmpermeating sy displan Oyl ©Pesin film my be used.

Furtheis a sheet RWkdhcd npkdcHE UBHS: Jié?lo\’ggiaqpiriﬂg dd MR Fnpkdied & thé Power
sandwi ched with the PVF filmor the MI;: ar fi'mcan al so be used. However,
el

in the cas&pphetiaet il theghiriner HiA5e He cdictjslaly conEDtddstoenisptied regwarod the he
Cover erbe Dby e, CUeT TETRG S 0RAR D ARG ) e
pol yest er fhelsubgrataAlRlc apdl iiceledtiitatlyi @nosaet to an FPC wiring 4301 of an FPC 4006
through an anisotropic conductive film 4300.
20 A glass material, a metal material (typically, stainless material), a ceramics
material or a plastic material (including a plastic film) can be used for the sealing
material 4008. As the plastic material, an FRP (fiberglass-reinforced plastics) plate, a
PVF (polyvinyl fluoride) film, a Mylar film, a polyester film or an acrylic resin film
may be used. Further, a sheet with a structure in which an aluminum foil is
25  sandwiched with the PVF film or the Mylar film can also be used.
However, in the case where the light from the display OLED is emitted toward
the cover member side, the cover member needs to be transparent. In this case, a
transparent substance such as a glass plate, a plastic plate, a polyester film or an acrylic
film is used.
30 Further, in addition to an inert gas such as nitrogen or argon, an ultravioiet

curable resin or a thermosetting resin may be used as the filler 4210, so that PVC

(polyvinyl chloride), acrylic, polyimide, epoxy resin, silicone resin, PVB (polyvinyl
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30 Further, in addition to an inert gas such as nitrogen or argon E? Gl onns
ultraviolet <curable resin or a thernosetting resin nmay be used a% bl 2005
filler 4210, so that PVC (polyvinyl chloride), acrylic, polyimde, epoxy
resin, silicone resin, PVB (polyvinyl -25 2 6 JUL 2005 butyral) or EVA
(ethyl ene vinyl acetate) can be used. In this enbodinent, nitrogen is used
for the filler. Myreover, a concave portion 4007 is provided on the surface
of the sealln n the substrate 4001 Sld and a .h roscoplc
subst ance of. %L%ﬁ;%@ehﬁ%nethﬁf’ ‘i:cﬁhlte;t?% 6 U5 geh s 6% OQ %Waﬂﬁéec“t‘her ein
in order thatd fdrend dilldrer 4210 is nmade to be exposed to the hygroscopic

subst ance (preferably, barium oxide) or the substance that can absorb
oxygen. Then, théwﬂVﬁY%S86?P€“§dﬁ§ﬂ%%@@066§Pﬁ@“@ﬁd§{Qﬁceugﬁﬁpfdéhgméﬁéorb

oxygen 420%ét§r1$'l@i(ﬁj)8'(ﬂ1 &@%6@%@\4@010%5' 2 49070 ph %&ﬁ(\!@opgrshb‘gﬁh&over
menber 4208 such that th 6(‘b%/z%goscopl c substance or the substance that can

absorb 20 dh3igan 2bswl oxge cianrengd. thN@tIelntQ’iéQl‘ thilethe dilendel (hisrmidsiocover

menber 420§, &d Id E@EMub d

noi st ure arghggﬁetratgﬁ %E&@w @h ﬁ gro 6%%??523 s@gﬁﬁéﬁbr t quh ??gnce
that can abb@ﬂmndﬁyg@hOmﬁﬁﬁ |Ehmoﬂh@ememﬁene@smﬁmmeed@ﬂbﬂsub%mxnnhnﬁmnhe

di splay OL suppLes rovidin e hygroscopj.c_substance
or the sub%t@gl(%geo?ﬁtyﬁgp 4?:@?1 a sor S[g‘?(fgéécﬁgﬁf@?mnl (&shbs océlg'::llc‘lwh3 hOn E" the
pi xel el ectmodecr4208 swhftbatmed, hyanokcapict dubstaareoit theesubsane@ndmmhnweqcﬁrbl m

4203 f d t t 4005 F t.h
ani sot rpi O BHHIAT] 089 MR H300 A HEGRAEHVE PRTIRaP FapbRoc g e

conduct i ve fidel mesh2d3a, onl hdrea swhsieah evd@Dir and nidiguieRee werdoag4elile o t he
FPC 4006 % el ectrical l y conngﬁ)aed t%éeach ot her by thg ¢onductive filler
4300a by ZWEHESPRIGAERNINGE Of e Sisenratiet 480aPsaropigsn FPE7 Aok, penetrated.

I nci dent al Iphe tdteriblafbh RMhkt @epIhY @LEB%@%&@% muggﬁesseer b{ QoP@hg the
penetrate the substrate 4001 or the cover 8 or not. In the case

wher e t he |HYgHISCRRASYstNgs or thqéuéwyeﬁw@am@@pﬂb@xme4&6?/er nmenber 4208,
the .imgge di splayedsjg 19%1&“126 Bfe %&%L@ctrg&r ARNs ﬁﬁﬁleﬁead%f Jt“r‘t?é 4a\%?é tYmc

utilized for displayling sonet ammet er vari abl e
supply and atfhmdu@rvmédm BH)3ei |1<r ’Emnmt%d of ag teeconfaghthe desmvint virngg di¥Nvace of t he

t t b trat th
present inven IOFF her tﬁe anie o?r al ?é’ln StEa @gr‘%d%()() F%S cgncglc Ve f?ﬂalry 3|Obom €

substrate 4001, and sk e e | B power  supp I'he and
t he cat hodghed2@Buctivaifiin faI(ESdf(mrtll’[EduMatM(ﬂlﬁﬁﬁtthcﬁFEC%@ﬁno 430t oaghe TAE FPC
4006. 4006 are electrically connected to each other by the conductive filler 4300a by
20  heat-pressing the substrate 4001 and the FPC 4006.
Incidentally, the light emitted from the monitor pixel portion may penetrate the
substrate 4001 or the cover member 4208 or not. In the case where the light penetrates
. the substrate 4001 or the cover member 4208, the image displaved in the monitor pixel
portion can be effectively utilized for displaying something.
25 The ammeter, the variable power supply and the correction circuit of the light
emitting device of the present invention are formed on a substrate (not shown) different
from the substrate 4001, and are electrically connected to the power supply line and the
cathode 42035, which are formed on the substrate 4001, through the FPC 4006.
Note that this embodiment can be implemented by being freely combined with

30 Embodiments 1 to 3.

[(Embodiment 7]
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Note that this enbodi ment can be inplenented by being freely conb} mediu t?hi;
30 Enbodinents 1 to 5. [Enbodinent 7] -26 2 6 JUL 21005 In this enbodi nent,
an exanple is described in which the anmeter, the variable power supply
and the correction circuit of the light emtting device of the present
invention are formed on a substrate different fromthe substrate on which
the display pixel portion is fornmed, and are connected to the mﬁrings on

t he substrate on ich the displa i xel ortlon is formed by a nmeans
such as a wire bghdpggmﬂ%9£5ﬁn%ﬁ£1 X@i&?(@h&ﬁc%mfgﬂh ic n? SaImgeTg e o j g
a di agram ohridile pppeRkaRse Ol @eldoalti@nmtitiiner deviige ahirdifd %ew@@%@dh@ﬁnt
A seal nenber 5009 is rOV|ded so as to surround a display plxel ortion

5002, a moRFEHH IBY%’IOHﬁ’d?t?I@?’PdSQWB substigén, didkerqny rﬁfé’lwfievwb%eﬂtﬁm ¥h5poke and a
gate 10 |i agpd 'Mﬁél Sarfiehid fRR04, Whi B RLRRIPW ﬁil@dwﬁf?lgé oﬁ%ﬁg‘sﬁ@& 1e2QP1-

Further, a sea % materi al 5008 I's provided on the display piXxel portio
5002. the W&t teﬁ gﬁpi@enpqﬁ@morw isgoreEd tyhemsensrsueh b aevidy bandingonetbod or 5003
and the gatehdng, hwﬁﬁ Leliyt 5004. Thus, the display pixel portion
5002, the nné?tgrl i ‘Egb$?%ﬁ 5070, the source line driver circuit 5003
and t he gate I|néﬁﬁrﬂhe*acdmgmnt050®4mamemseabédtbghmhmugugskwameoﬁﬂﬁi t he

15 I I 08 h h fill
Se;i- m%%gdlﬁ%%? an erape S '%%9 Q{g\gd é)%{)hctgzo 3%\#%%%1 0%[1 CPS?P d"g@ﬁﬁ%ﬁ ( not

shown A concave porti s prOV|

mat eri al 5©Gﬂloncﬁﬁ)02henmnhst paEbpcﬁ‘QGdSST(da soarnd 1a1emyge081¢@m m(BLdmtcame or a
subst a ce Eican absora en is aryr ed t herein ggrln (dr
mﬁring? BW?TC¥ﬂ8t§ %%t d@d@Tvﬁﬁ § B@TW@@n“NHe @gwerzbq ﬁ%er

5009 and thﬁte&iﬁbSD@&ﬁsﬁpf@QQ{bd oANGle idsspEANALAL REHSO5@I, @Xd BloRabr SikEICHrtio®r
el enent qg?e | i nlttlng deV|ce t hrough an FPC 5006. The ammeter, the
poie e siye &

variable p By p AE e’ eisiie Q03 ndche @ater linst d¥re Qlicgie00@ni { #¥Sng
devi ce of Eﬂedlﬁﬁlﬁﬁ%'ﬂ%el 'EE@Y@(H{[ 5@, WML mbAltbE ixENp SiskBaYH athe HhekaiRal el

referred to as ¢ différent fro the substrate 5001. The chip 5
i s attache8ir@Ht 60(@3(1@(323165&%@5tlneﬂeV@G@mumﬁOOﬁerm&@l Budh abstrdie SO0G the

[ ne’agt 5 carcane: oas «Apaea pErrhsa0s LaLaRrERb G AL PQ‘?@EEOS‘ippl %
t hi s enbodi ment, A dmcetd por§02 60@hiswndatied drethammeher of thheemkmgnmbd:rml PO r
on the substrate 5001 side, and a hygroscopic substance or a substance that can absorb
oxygen is arranged therein.

A wiring (drawn wiring) drawn onto the substrate 5001 passes between the seal

20 member 5009 and the substrate 5001, and is connected to an external circuit or element
of the light emitting device through an FPC 5006.

The ammeter, the variable power supply and the correction circuit of the light
emitting device of the present invention are formed on a substrate (hereinafter referred
to as chip) 5020 different from the substrate 5001. The chip 5020 is attached onto the

25  substrate 5001 by the means such as the COG (chip-on-glass) method, and is
electrically connected to the power supply line and a cathode (not shown) which are
formed on the substrate 5001.

In this embodiment, the chip 5020 on which the ammeter, the variable power

supply and the correction circuit are formed is attached onto the substrate 5001 by the
30 wire bonding method, the COG method or the like. Thus, the light emitting device can
be structured based on one substrate, and therefore, the device itself is made compact

and also the mechanical strength is improved.
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supply and the correction circuit are formed is attached onto the?s@:bﬁjra}.ﬂ%
5001 by the 30 wire bonding nethod, the COG nethod or the like. Thus, the
light emtting device can be structured based on one substrate, and
therefore, the device itself is nade conpact and al so the nechani cal
strength is inproved. -27 Note that a known nmet hod can be applied with
regard to a nethod of connecting the chip onto the substrate. Further,
circuits and ele S her n e var e r PR}t Y
and the correcti giﬁ&tgl F@Bl‘tﬁkﬁg%ﬁ Igtem%d E gg Jrﬁ‘pllg{jlﬁ%%ﬁsﬂﬁ%%lfjr?{)gm@SH’%ﬂ E?‘L
enmbodi ment ancyEg tplcdirentiodthbyubwiaty fugbky cooni aedl clittehts Ehdrodihmeint s 1
to 6. [ Enbo e \ an.extern i ng
quant um of f%’éﬁg%{é tﬁg Vilp%blpsiwgér &%Bbka{% tggu)rrec‘tlon 1r<.u1tumsci\ﬁoge dat_lﬁlggr arTPéﬁe

mat eri al by%ubhur:ahaﬁﬂﬁlbsphor escence from a tr| pI et exciton can be enpl oyed
for emtting a light. result,.the power onsunption of t ED ca
be reduced, the |fT&t Fr@é ‘gf”ef]hec‘l&_%'fi) CThentgg otﬁ‘ if“g% FEgrd 1908 tigh“i”}bf

t he OLED calﬁmbedilrﬂegh;tiemerd. The following is a report where the external
light emtting quantumefficiency 15 is inproved by using the triplet
exciton (T. Tsutsui, C Adachi. S. Saito, Photochem cal- processes in
Organi zed MEnesddimentPstens, ed. K Honda, (Elsevier Sci. Pub., Tokyo.
1991) p. 437). The nolecular formula of an organic Iight emtti ng materi al
(comarin pi gnment?) e Seenedveyiahan skl dighi enstng aepresshiciepcagn be

fol I owsyy 20rebdaterm € ahplobdharsine .Lr?orolamg n]rath;Ql by~ w@idh_lﬁll\o% c(rMceﬁt'e Bahdo,
D.F.O Brien, Y. You, A Shoustikov, S. son, S

Forrest, Nalriphed Q%toplgz%)bepem_hgyecrh@rn@némgax ligbk-mua of reamitoutigarwpeel i ght

o808, oA L SO BN, IR SRR iz
and the weight of the OLED can be lightened.
The following is a report where the external light emitting quantum efficiency
13 is improved by using the triplet exciton (T. Tsutsui, C. Adachi, S. Saito, Photochemical
processes in Organized Molecular Systems, ed. K. Honda, (Elsevier Sci. Pub., Tokvo.
1991) p. 437).
The molecular formula of an organic light emitting material (coumarin
pigment) reported by the above article is represented as follows.

20 (Chemical formula 1)

[S]
h

(M. A. Baldo, D.F.O" Brien, Y. You, A. Shoustikov, S. Sibiey, M.E. Thompson, S.R.
Forrest, Nature 395 (1998) p.151)
The molecular formula of an organic light emitting material (Pt complex)
reported by the above article is represented as follows.
30 (Chemical formula 2)
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Et Et Et Et 10 (M A Baldo, S. Lamansky, P.E. Burrows, ME. Thogﬁ OH &E
Forrest, Appl. Phys. Lett., 75 (1999) p.4.) (T. TsutSU| g N& d
Yahi ro, K. Nakarmura. T.Watanabe. T. Tsuji. Y. Fukuda. T. waklnoto S.
Mayaguchi, Jpn, Appl. Phys., 38 (12B) (1999) L1502) The nol ecul ar formul a
of an organic light emtting material (Ir conplex) 15 reported by the
above article is representedas foll owsg; (Chemcal fornmula 3) 20 Ir 3 As
descri bed above, if phosphorlescence froma triplet exciton can be put to
25 practical use, it can reakize tNe external light emitting quantum
efficiency three to fp g£: i n the case of using
fluorescence froma singlety exciton i i nci ple. The structure according
to this enbodi nent can be Y i npl.&mem™ ed in conbi nation of any
structures of the Enbodingnts 1'tg 7. 30 [¥nbodiment 9] -29 2 6 JUL 2005
Next, degscribed with refengnce teo krgs to 16 is a method of form ng the
light emtting device of t NESent‘N ntion. Here, the nethod of
simultaneously formng, o sanme pubstyrate, the switching TFT and the
driving TFT of the piX% ¥5 of a driving portion

provi ded surroundi ng the pi pori’ on 5 described in detail according
to steps. This enbodi nent uses a substrdte 900 of a glass such as barium
borosilicate glass or alum Boborosilic&te glass as represented by the

gl ass #7059 or the glass #1737 of Corning Co. There is no limtation on

t he subsit r aiv. AQ(hiqy, Brildedchnkky, TEES. Bupswpeavitly, TiaimisoanSk. tformg, ApghtPhvand
there may bﬁugfﬁﬂj39&ﬁ§552 substrate. There may be further

3 (T.Tsutsui, M.-J.Yang, M. Yahiro, K. Nakamura, T.Watanabe. T. Tsuji. Y. Fukuda, T.
Wakimoto, S. Mayaguchi. Ipn, Appl. Phys., 38 (12B) (1999) L.1502)
The molecular formula of an organic light emitting material (Ir complex)
15 reported by the above article is represented as follows.

{Chemical formula 3)

3

As described above, if phosphorescence from a triplet exciton can be put to
25  practical use, it can realize the external light emitting quantum efficiency three to tour
times as high as that in the case of using fluorescence from a singlet exciton in
principle.
The structure according to this embodiment can be freely implemented in
combination of any structures of thé Embodiments I to 7.
30
[Embodiment 9]
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10 used a plastic substrate having heat resistance capable of w thstandi n(%
the treatment tenperature of this enbodinent. Referring next tolf giil 20
13(A), an underlying film901 conprising an insulating filmsuch as
silicon oxide film silicon nitride filmor silicon oxynitride filmis
formed on the substrate 900. In this enbodinent, the underlying film 901
has a two-layer 15 structure. There, however, may be errpl oyed a structure

in which a singl evd@y@kc@ed Wan rOfrdfRE & lFa%en ?zér% a ' gdof%nﬁ#}%‘é the
insulating film The first |ayer of the underlying is a Silicon

oxyni tride lEhl pngtng devicenad theaprsserit inyagtiant hH@ltcnefsism@thﬂrafmqilﬁulttmeomm nm

f bl VD e
e, N 2o RBC R ke PR B APRRP e T BT RETRIpE it "0

oxyni tri de pbitiom 20d 984 & F(Thaw\flan@nangqmmm piocoidetd auioundinGithe p32Ppodior iR7% N

= 24% |n| ng a thickness of 50 nm The second
| ayer tﬁgsclﬁ/%’ rfyﬁaﬁl aﬁor%ﬁg PSR- a silicon oxynitride film901b forned

ma.l nt al ni ng a thiftknesasodifeht o3 20subetr2O GO0 M a(era&f Qj’cﬁtﬂc;}’odrﬁlfrpm%QQcﬁt@ 150
rel y|n CVD met hod by usjn and NO as reaction

th
gases %rlﬂu 82%8?3?‘%@% 1¢3ip ey ?gc‘iﬁﬂreé‘ﬂ?ﬁ PY ﬁ?f 1fi‘i‘gl 099 o tEsElesihi’Ag a

conposi t | ORf KRk hiAg To. S'T]Tcre?’ﬁ%o OnatR%n NeTubdardlod gr@wde%l if o ertv
mai ntai ning a thickness of 100 nm Then, sem conductor |ayers 90 lp

are for med %bHenRtBitinEEehty ird terq magbe usedrhquesnidsidgct dbelcayasr Be 902116(1 o 905
f d
are fonfyed by E?lé‘%‘tﬁ%u@st?ﬁ@‘h%@ﬁlg OB,PFEEB% ﬁgﬁoé;gggmggmpﬂu%g é%birn?e% ure

by a known neans (sputtering ne asnma net hod)
f ol | oned byerapkavyinoiohpsdiodimetti on processi ng (laser crystallization

net hod, heat cry i.0n or. heat cyta i zation method using a
catal yst such as%r?@écrhhé Atk toalg% WQP n%nnlbmtaﬁl (H FHEP LUy %Hﬁﬂ%‘FBF film
t hus - 30 2fimXukh ﬁQ@ﬂi&ombkaierfdd] |sﬂnic0nautfiesfmrad)r$haq@e.ox1jh'ﬁriﬁceﬂ1r@@ﬁﬂiﬂ@r&@r

| ayers 902 oh0 905 i ckness of from25 to 80 am

(preferabl y* Ff (S;H%J%ﬁ&[ %@?ﬁ’n{h“ YR8 ﬁleflhé %”PgerLVd““ If]i%?ﬁ SE% E%*na OROTRHET

mat eri ab oktrudigrecr ks hb\nev@erﬂhy:@élémpméd hislrRtutcharenitisa pinefegh pdloy ris ed
S|I|conoraS|I|con%erman|um (S, Get X-OOOOltoOOZ%aIIo I n

this 5 enb8HHERLEY ThEEdABIBHIRD tshiellil%%zﬁmgl film-i seofire b yRaphthgiwoagyiae

thi ckness @fim3®1a8m sfiflo)idign@fdd fien Db?@f&n@lgaﬁmﬁﬂﬂﬁgf c@'ﬂl%kﬂ%&e(ﬁ frén 901yt i on
containing nickel is held on _the anorphous silicon | m_The anor phous

silicon fi 1PRPing gueipabdydrea 64 t¢ 300 em)gplgingnenan)a Plﬁé@ﬁ LYy snehad bedsies50C,
4 hours) argky] SNH{ Md REH as %%18&%@5@53[ O i érﬁ‘iﬁm@ﬂ?%l i oxynitride film

20 901a (having a composition ratio of Si = 32%, O = 27%, N = 24%, H = 17%) is formed
maintaining a thickness of 50 nm. The second layer of the underlying film 901 is a
silicon oxynitride film 901b formed maintaining a thickness of from 30 to 200 nm
(preferably, from 100 to 150 nm) relying upon the plasma CVD method by using SiH,
and N;O as reaction gases. In this embodiment, the silicon oxynitride film 901b

25  (having a composition ratio of Si = 32%, O = 59%. N = 7%, H = 2%) is formed
maintaining a thickness of 100 nm.

Then, semiconductor layers 902 to 905 are formed on the underlying film 901.
The semiconductor layers 902 to 905 are formed by forming a semiconductor film
having an amorphous structure by a known means (sputtering method, LPCVD method

30 or plasma CVD method) followed by a known crystallization processing (laser
crystallization method, heat crystallization method or heat crystallization method using

a catalyst such as nickel), and patterning the crystalline semiconductor film thus
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to inprove the crystallization, thereby to forma crystalline sili£dnJtil a5
The 10 crystalline silicon filmis patterned by the photolithographic

met hod to form sem conductor |ayers 902 to 905. The sem conductor |ayers
902 to 905 that have been forned may further be doped with trace anmounts
of an inmpurity elenment (boron or phosphorus) to control the threshold
value of the TFT. 15 In formng the crystalline sem conductor filmby the

| aser cr ySto%lt41hgdaﬁ1't(9Q deE‘f‘?&f‘% ef uf“ltxéﬂ'géfmlc&?ﬁf ﬁ)rquerpg()f@bﬁfygﬁ. RPmEX Gl Jer

| aser of th ul'se oscillatioh type or cont i nuous |g -emtting
type, a YA(‘;hlIC mEsp obriran YWoe $hger (prafhenly Hese 301tagér smar eTltooﬂbehmsedpm t is
desired t h%ﬁmﬁatioﬁso%rt{]p?r?al@@rﬁﬂ OE {h%%ri/srtﬁﬂh? nfq%ﬁrlldu%?ocrltl l a h%ge fss r%(fera%FsL?}%l : nmto

a line throu m SO as *Sen condacror
20 The cond;nltqoonsrfa)rsﬂwopsgeaﬂnhnmat|(SnCar gXsH tatiol $@|@302ﬁdalh‘w a pertﬁﬁn who

carries_out the. process. en the e ner. |l aser .is.used

osci | | afi oﬁ“%?pgaﬂ*g‘}{c@ i ENYBEOY, “E‘éon g%@ 1350THE T‘I’f@ta {HER A taﬁg?ﬁg Oée’ﬁsﬁlrf’y to
be from 10QeltyinA@0hepleia (VRRhaBRd ¥nd, Hiean 28Qtiot €onddRingthi kel helh@nitkhe
YAG | aser is used, the pul se oscillation fre guency is set to be from30 to

300 kHz by aﬁ%quli‘%Snggh‘iqli‘eﬁ@?sc ohttf HaPBATT & liger FiRgs (dgludrogsratedySaRisiang t o
25 be fromp3Qap, houlPRMs&NB o1y P }ﬁﬁllr‘!)yandfli thl%osu%%cé:gcfo MY G anndfiggWhol e

surface of the substrate is irradiated | aser beam focused i nto a
line of a WPdtpreye 1100 ¢rgstalliggnm thﬁ@bYewarfwné, &@X)‘at&ﬁm%ﬁdwhefleer T&spi ng

ratio qgf the,dimgar t-hi Yy IiBe S ; t a
gate insul ray?Y rﬁg ?‘9 819%6 f:msn flgrérégf??égec%vvetget gt@g%pﬁﬁgucﬁgﬁgf{ayerg%
902 to 905 seMiengdatter lapeml9aLitme0F.i | m 906 is formed of an insulating film

containing sili ré i 1c0n%luCt ??%yers d)fkcfrﬁ@?t a{t ga@%@gépﬁ%%&gimzﬁf%rpﬁeétb&at e

pl asma CVD net ho
i nsul ating dfOIpbdiTWlﬂl timarmd:-tmfs & B im;ﬁmmy eBinedt Grodoot pRddphorax)yiei dontrdethki | m

(conposi ti 3& ri@%a?%%f&?%q‘?g%f% 59% N = 7% H=2% naintaining a

t hi ckness asma CVD met hod. The gate insulating filmis

not limpited to tihefosiniiC @it @xhillidd demicbhdidast fiYbnane |@es torUedinFfioan
which is |am pated a S|n | e |'ayer or plural layers of an insulating film

cont ai ni ng BFHP% JRrthas, W@rﬁn%ée §IPPJi0é’6‘|‘11 apg¥gEer 19eh9dhe Brlireoscyien tYPFEDS
(tetraethylorart f&aﬁﬂlﬁdo%ltyeﬁghtasﬁqn@% @b@ myeedl 1ieet heyvioy, hie phasaan&YD

met hod, and are reacted togeth under a reaction pressure of 40 Pa, at a
substrat e tlewpergtiare wieds ytdﬁndgs@@dt Hayupdser heary emitted from a laser oscillator is

focused into a line through an optical system so as to fall on the semiconductor tilm.

20  The conditions for crystallization are suitably selected by a person who carries out the

process. When the excimer laser is used, the puise oscillation frequency is set to be

300 Hz and the laser energy density to be from 100 to 400 mlJ/cm” (typically, from 200

to 300 mJ/em®). When the YAG laser is used, the pulse oscillation frequency is set to

be from 30 to 300 kHz by utilizing the second harmonics and the laser energy density to

25 be from 300 to 600 mJ/cm” (typically, from 350 to 500 mJ/em®). The whole surface of

the substrate is irradiated with the laser beam focused into a line of a width of 100 to

1000 um, for example, 400 um, and the overlapping ratio of the linear beam at this
moment is set to be 50 to 90%.

Then, a gate insulating film 906 is formed to cover the semiconductor layers

30 902 to 905. The gate insulating film 906 is formed of an insulating film containing

silicon maintaining a thickness of from 40 to 150 nm by the plasma CVD method or the

sputtering method. In this embodiment, the gate insulating film is formed of a silicon
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frequency of 13.56 MHz and a discharge electric power density of 2f§ofii0. A5
to 0.8 WcnR. The thus fornmed silicon oxide filmis, then, heat anneal ed
at 400 to 500C 10 thereby to obtain the gate insulating film having good
properties. Then, a heat resistant conductive layer 907 is forned on the
gate insulating film 906 maintaining a thickness of from200 to 400 nm
(preferably, from250 to 350 nm to formthe gate el ectrode. The

heat - r esi St@!}ﬁntﬁ@@ﬁ!&ﬁf(&d{-@pdqﬁ%rra@@& SRy 3D, OfDB@%dNaS’/% ﬁ' ﬂgd/czﬂdﬂmﬁm%r
may, as required, be formed in a structure of Tam nated [ayers 15 of plural

layers sucht SYClkisss phy &) amoby (b plasnayeyY B mathed heBle gelsiiztdatingcidindirc ool e
llayer cont@hnsd %th@lsﬁ%ﬂtoﬁﬁa (%et ﬁgn fthH?a ayd b sﬂﬂgul\élorphrh&ﬂ% ?’Jn[?l%rlt%g al 1oy

of the above el enent ination of 't bove ‘el enent s
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sputtering r?%(ftf%ld §fguu%| silg? B© twp%tyr%emfmréage ‘%ﬂn h‘bt‘l CVD
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necessary tYQ,t/C ecregge the resi stance so that it can be used as the gate

el ect r ode. s fansdeilicnasp¥iey flmae. thee et prrsafrssatat0ets UG ty

of not joar g@krebhanoRARinUkE te]—rﬁﬁlatl'hgﬂh%tlﬁﬂ &Bd@vhﬁ)eyt\{ef;' I’ mcan be decreased
by coarsening the crystal ine partrcles. contai ns much |rrpur|ty

el ements such as bigpgereat Fsisginy spadudtizataxsn 909 isifapadd e Usgate Hasulating
resi stance ﬂllﬁ?@@@%ﬁl@ntalm H‘H@kn%gsu% Bh%dﬁtﬂ%ﬁg{?%ﬁﬁ@%lﬁyeﬁi@m ipeneipre, a

Wtarget having a purity “of 99.9999% s U iTmis formed 30
whi | e gi vi ngnh & Upfm chergatedelpcredonf Hiet bertiremistan tm’altucm\rteldyﬁplﬁ?l()'?tmes tw |l

not be infi h ase S urin t

film to reéé) Il{lgaegf%mhél%a St Sr a?} ofreqlﬁegm&ép r%‘?%g’ P%Eur?\mre aﬁmgatﬁiﬁl{f‘}ﬁﬁ% On
t he ot hier hefrpdurat h?@efﬁaut}n thdnBatyeNSDruEIeel lagrd helheerht reeisiast estiducowndiugdd ve

| ayer 907 ga siml be forned e spyttering. nethod. The Ta filmis
formed by u$ Eadn gén%‘t sSBIﬁfttegE?%b%atsﬁ] alﬂarWhé’F COP'h‘B“a‘HHF&‘i%H £ 8he apfp¥eanl e
armount s of exﬁnam;i oKranl At®y bher cgasirdtibn NG tﬁnbeab%laélteﬂ@ﬁéﬂw nﬂl&e%eéttreﬂ(ﬁﬁﬂ bl e
to relax the inter stress of the filmthat is 5 forned and to prevent

the film froRBeivg afﬁfée‘ﬁ dOIeRds DY 5eSPrEcHRg megiodauphiadeV Ragetiod. r9é1§1| bopld ty
of about 20:oRfEMiAPEriGaNkbedisede @S0t RGr M LU&SL L0 Rulsihhe @ shbim of

20 particularly, contain oxygen at a concentration of not higher than 30 ppm. In this
embodiment, the W film is formed maintaining a thickness of 300 nm. The W film
may be formed by the sputtering method by using W as a target, or may be formed by
the hot CVD method by using tungsten hexafluoride (WFg). In either case. it is
necessary to decrease the resistance so that it can be used as the gate electrode. It is,

25  therefore, desired that the W film has a resistivity of not larger than 20 uQcm. The
resistance of the W film can be decrcased by coarsening the crystalline particles.
When W contains much impurity elements such as oxveen, the crystallization is
impaired and the resistance increases. When the sputtering method is employed,
therefore, a W target having a purity of 99.9999% is used, and the W film is formed

30 while giving a sufficient degree of attention so that the impurities will not be infiltrated
from the gaseous phase during the formation of the film, to realize the resistivity of

from 9 to 20 uQcm.
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(3-phase has a resistivity of about 180 uS2cmand is not suited flof dde 28b
the gate electrode. The TaN filmhas a crystalline structure close to the
a- phase. Therefore, if the TaNfilmis forned under the Ta film there is
easily forned the Ta fil mof a-phase. 10 Further, though not diagraned,
formation of the silicon filmdoped with phosphorus (P) maintaining a
t hi ckness of about 2 to about 20 nm under the heat resistant conductive

| ayer 907 is effeghieothr f8T iheahing tEQEiS Q%\ﬂ'a%%e ﬂ-él't sesielReoddIRIIOY ByEne
intimte adhesion of the conductive filmfornmed thereon, prevent the
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t he photoI| ograp t nology
enbodi nent wusesvianof GRnet2Ohign 4d cdﬁ\ljeC{Eﬁd us s 2 e&ldoﬁ:léutaﬁe ahdilingr

gases, and forns plasma.with 56 M—Iz Iectric r of 3,2 Wcn?
under a pre OPE &?S r?"ﬁn?h% ‘i?gj L&é&%”@ﬁﬁ’) Ec e %””ego%\?g SBS 259 SR cp2
i s suppli edelt@rddae Shéle"aﬂ"ffllhﬂ&%&@ﬁtﬂﬁh@stﬁﬁﬁ[f@|cqu§tcﬁlﬁ@h ph:@6, TMhelehYr a
subst anti al I%igg@ﬁéve self bias valtage is applied. Under this condition,

the Wfiln i TRrmed puges tr T bt tharads msliitprmerHae fip fdi reRhag:
treatnent ipuddatbeth @ dar@std, TBichMBntdI8hd 4B PMIVRb S A8 p¥Hhb R | (515) j ust

etched relying upon this etching rate, and is conducted for a perio
time which PSITMOOHE SiGedknet5a0] abRBt 240 bl @nmmgthethemere%wét evHdaetd ve

| ayers 909 fa?cr%@? hawdeg:id fif rfﬁl%néaﬁﬂg 6 t%gggt O%’éﬁ EQ pé(/e gv'éemfnh{d%

etching treatnent. The conductive | ayers 12 a pere at an angl e
of 30 from ddiesion3d. thﬂf(ﬁoewle@u'tBeﬁhrhéomadhihnqow bregeit ﬂheammlvgmnesncdj@eqvem

- et chi d b h
Sbot Tho"s afladam@SROHELERE, W ASLEARL BhdiE S BIAS, [ TEnD Yo @RHE el o

20% The selecti on i O of X
filmoos teoz fnemWeirlg diffusedZntoothd G(in‘ey}mu(i:ainlg)ﬁlnﬂ)()(a of3Bc Brsbskbge. 200mDuey.t o

t he over etchln erefore, the surf ere e silicaon oxynitride film
is exposed isd fsﬁgbﬂ 61§F %%u‘f“sé@ttc{%“%t?&u? %éﬁbk’ﬁ QreSHEY Il ver AdRge E
first dopi noinr@abmentQdés. effected to add an inpurity elenment of a first
type of electric conduction to the sem conductor |ayer. Here, a step.is

conducted to 5 abitFlat PABUPPE ys épratrgnky ﬁorreSIFtnﬁ-’éYlt’E rgpop Hee mhpg%réhoq&%k
908 for m ngicbire)6ANAutkh Ve first etching is executed. This embodiment uses an ICP etching

20 device, uses Clz and CF; as etching gases, and forms a plasma with RF (13.56 MHz)
clectric power of 3.2 W/cm® under a pressure of 1 Pa. The RF (13.56 MHz) electric
power of 224 mW/cm® is supplied to the side of the substrate (sample stage), too,
whereby a substantially negative self bias voltage is applied. Under this condition, the
W film is etched at a rate of about 100 nm/min. The first etching treatment is effected

25 by estimating the time by which the W film is just etched relying upon this etching rate,
and is conducted for a period of time which is 20% longer than the estimated etching
time.

The conductive layers 909 to 912 having a first tapered shape are formed by
the first etching treatment.  The conductive layers 909 to 912 are tapered at an angle of

30 from 15 to 30°. To execute the etching without leaving residue, over-etching is
conducted by increasing the etching time by about 10 to 20%. The éelection ratio of

the silicon oxynitride film (gate insulating film 906) to the W film is 2 to 4 (typically, 3). '
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| ayer of a first shape is left, and an inpurity elenent is added ﬁyﬁtﬁﬁt 2005
i on-doping nethod to inpart the n-type in a self-aligned nmanner with the
conductive layers 909 to 912 having a first tapered shape as nmasks. The
dosage is set to be from1l x 101 to 5 x 10" atons/cm so that the inpurity
el ement for inparting the n-type reaches the underlying 10 sem conduct or

| ayer penetrating through the tapered portion and the gate insulating film

906 at thergmads @f dile egs?qﬁr?gi%&@fd\r/@dt%e pdcd ReACcaR! é{hé’ér! QE'\r}{Rlcfean% li$
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typically, phospharus R) ﬂ%na%ﬁmeﬁt (P¥ecicdRDOTRN r;f‘fl%hl_é!:)eléxﬁ ##S%d iflere:

Due to the ion-doping an rnmpurity el enent
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concent at| f.fro 21 at (
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| avers 9091yt:0019€ﬂ.ﬂrmf§hetplaes feift; atd sinappurile pemckinn ¢ Adiﬂ@dnby e idepbptheandbd i ons,
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Next, the sedegd fﬁit&ﬁpdﬂ@i {HapabeBiatksl S TheAsEkadsas, 6HWR 1 R 161°de 513(P). The
et chi ng treat ntq, i s conducted by usi ng the I CP etching device, using

a mxed ga&l® éﬁb‘ hefimP Uty FHeBE T HPHigNRPAENE theinniyPa fFaRiE e e apHF e BB wer
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pressure of 1.0 Pa. Under th 25 condi ti on, ere are formed

conduct i vePayethg egdgok e @2&3 @(bﬁfCtr@d&e@@dﬁb@ Smbéﬂtldﬂh@ltdgmﬁ ‘%pk@r?teﬂdﬁémtfmrn eof
are t apere t t I f rd
t he insi de%'ltﬁg%roa@ OP!LI sot c et%c IF\gfé{rl 1n egggml e ro or?qg%%fCF e

decr ease i plemehe bbioagmgoﬂot éageGaplpl @dntl,otylplmlls,l ;ilmqphomhe{P$ lﬁ)b&t‘r!;fam(e(AS)

por 1 ons besbiileadPt 60 Te HRERICRE ru b Rt et PrefEagt®S & oni ng
to formsa I[I’ﬁpdﬁiﬁQZthelnil—t)tphF,‘lfStaé@ed)fto Fihg. flﬁlsB(la)punt)heeo;sM f()a.@ewOfQW hevegat e

insulating film906 is et b ,nm Then, the doping is effected
with an |%ﬁ?ﬁqel]§at@“erﬁﬁ¢ﬁ°ffc% 1rﬁv)]a(?t f‘hgxtlﬁe Fopy/pE (Ha By UL 2 oLir

under the condi tnpﬂu@efm@rshe NEFeARS tAGRYabakd Ry QlddgendWbrdeetRasihg t he
dosage to be smaller than that of the first doping treatnent. For exarrpl e,

the accel ePa? foAQI thafest shrpeglependingendny Berlorng sondinoesnd & RECHB3RRGES | 5
set to be fhaxhtGrsl ﬁ;r%ntt DRIEHY 19 1§ 91 Mhfel Jeha éma)'ﬁrthé Yo REHi 9NBiy 2 40b 9o 927

havi ng an increased npurlty concentration, second
20 912 of the first shape.

Next, the second etching treatment is conducted as shown in Fig. 13(D). The
etching treatment, too, is conducted by using the ICP etching device, using a mixed gas
of CF4 and Cl, as an etching gas, using an RF electric power of 3.2 W/em™ (13.56 MHz),
a bias power of 45 mW/cm™ (13.56 MHz) under a pressure of 1.0 Pa. Under this

25  condition, there are formed the conductive layers 918 to 921 of a second shape. The
end portions thereof are tapered, and the thicknesses gradually increase from the ends
toward the inside. The rate of isotropic etching increases in proportion to a decrease in
the bias voltage applied to the side of the substrate as compared to the first etching
treatment, and the angle of the tapered portions becomes 30 to 60°. The mask 908 is

30  ground at the edge by etching to form a mask 922, In the step of Fig. 13(D). the

surface of the gate insulating film 906 is etched by about 40 nm.

Then, the doping is effected with an impurity element for imparting the n-type
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S inpurity regions 928 to 931 that are in contact with the first |npur|t
regions 924 to 927. In this step, the inpurity may turn down t o2t helll
side of the conductive layers 918 to 921 of the second shape, and the
second inpurity regions 928 to 931 may be overl apped on the conductive

| ayers 918 to 921 of the second shape. The inpurity concentration in the

second inpurity regions is from1l x 10"" to 1 x 101s atoms/cm "' (Fig 10
14(A)). Ref 4( 934
( 9% 4;? € ngiér tELg C%edlg J())r?]af %r{ n?}neatqé(f@c%gfe}ﬂlo{lQ/%lt?%:sttv Qgé%:réd%%%gﬂﬁ% gg?ﬁt& t@pgpe

are fornedsnmﬂmhbmnﬁmnbtmﬂdmakmpngayﬁnﬁmﬁﬂ2Fm&ﬁ5m$haﬂwﬂmcﬁtmhenpobnanme

TFTs. In this ase t.00, iLhpurity el enent, for .impard the .p-ty i's
added usi ng° &Wg]CSHHJ@ﬁPJgﬂﬁﬁbgB§(gTév §21 Pt fX]He“ﬁgcﬁﬁ%béﬁﬁﬁgﬂhﬁg sks
to form i nmmpidity fg@inoNe4in @7selvinghh gneehss@mpiisityAloncthiasionDamNkscohtie

senlconductor l.ayers 903 and 904 form ng the n-chanpel TFTs are entirely
cover ed” f o MPRENITEGIGRT AebQ HY YA HECR %%%§Wh§@?ﬁﬁfH%@F5§F§§Onﬁ¥%4 0 %he

impurity r Qﬁalqul%tegﬁeaﬁguﬁ%@y eurﬁ %%cto t?]Ye foher kpodeoRi élﬂ]dﬂ@t‘imq\ré}y 9ysi ng
di borane (B, H6). i mpurity el ement inmparting the p-ty ge is added to

the inpuriti§ 9r?égﬁ>foﬁ"§ S@encgs?@a@momsﬂlea&ecan%@ﬁ@@ﬁﬂrr@@i@@ﬁ Q?fS for 84 23y £820 to
2 x 1021 ato%ﬁéep%gh anl f Céoﬁaﬁét%ecﬁiﬂék%é%g 02 OWENKE Tse cIrdCsHafRUT HY ich GG NS

933, 934 can I VI de into two regions contalnln an | urity el ement

t hat i npar tcenteheration ynpibe Sél'dmnridmpumpmsglpys isdyinohs U83w and093demeont &ig. t he
|npur|H¥ eH gggt that inparts the n-type at a concentration of from1l x
1020 to 1 X 1l atons/cnB and fourth inpurity regions 933b 25 and 934b
contain the |npun%fqnegendhg L@, impaity sregibes 933 YPeSatd3abrandt &t r(@bdégn of
from 1 x urit i ons .933 934bh.
hovever, t Fa40) %flhﬁ %%P%B?té%mpef%ﬂm%a fﬁencaiet Bt %a%wr%é s a
concent r at iseficdhdi@ér &elsl @12, d0Bafhad fofml bt 9p-aheinel THITs.and dhi t:zhe tdal, rd
inmpurity regions 933a and 934a, the i npurity element for inparting the

p-type is dBRPAVFlement far wenredng et fé’ﬁe\l/ﬁﬂdélﬁd Pgng e qogductiverpersBled2hi gh

as the goncentd @édoﬁ&‘ sRpel mmaﬁm%lfbﬁn%%nﬁ@t rebRhs masretftﬂgnwwanwp%
Therefore, the third inpurity regi ons work "as source regions and drain

regi ons oftBMénmpﬂ@hﬁﬁh%mﬂmﬁﬁ@Cmﬁﬂhﬁh%9@3@0@@9@fhﬁymﬁﬂbﬁmeﬁﬁnﬂ§5P§RGM3 UL
s Tormed oAl RthEOkasd et o’ hiflees 5B 2 FEVEYRE QOackAknanet o
the gate i nsphaty rgiohs 93 9@6 934‘Ehfefcfrmeétbyi the ém-dgpang mesheldaty wgng diber@87 may
be formed (i{% Ialﬁ S| ITlhg (i)Tle(l)l’ ?ement Ry 1mpart1ngC[Qe p-type is added to the impurity regions
20 933 and 934 at a concentration of from 2 x 10%" to 2 x 10°" atoms/cm”.
If closely considered, however, the impurity regions 933, 934 can be divided
into two regions containing an impurity element that imparts the n-type. Third
‘impurity regions 933a and 934a contain the impurity element that imparts the n-type at
a concentration of from 1 x 10°" to 1 x 10*! atoms/cm™ and fourth impurity regions 933b
25 and 934b contain the impurity element that imparts the n-type at a concentration of from
1x 10" to 1 x 10% atoms/em®.  In the impurity regions 933b and 934b, however, the
impurity element for imparting the p-type is contained at a concentration of not smalier
than 1 x 10*° atoms/cm” and in the third impurity regions 933a and 934a, the impurity
element for imparting the p-type is contained at a concentration which is 1.5 to 3 times
30 as high as the concentration of the impurity element for imparting the n-type.
Therefore, the third impurity regions work as source regions and drain regions of the

p-channel TFTs without arousing any problem.

-35-



“Ane
oxynitride film a silicon nitride film or a |am nated | aver filanﬁofjug b
conbi nation thereof. 5 In any case, the first interlayer insulating film
937 is formed of an inorganic insulating nmaterial. The first interlayer
insulating film937 has a thickness of 100 to 200 nm \When the silicon
oxide filmis used as the first interlayer insulating film 937, TEGCS and
2 are m xed together by the plasma CVD nethod, and are reacted together

under a pressur eddfridd nBa @trig fyb 14 BLLiEIREr Alulen ﬁlg%ggv ?‘99&8}9/'1”6

di scharging the 10 el e€tric power at a hi equency (1 at a
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used as thepfig st f I h Llicon oxynitride
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pl asma CVD mphitrodt. fiffhe sdmmhruumingllmf orr oOhkmatdtedhlayer filli of zcecseblaait&maherr:efactl on
pressure of from 20.to.200 P e r at of. from 300 to 400C
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net hod (gsi [ Pf}@zg ser
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t her mal an &l “ng Wikenhibd silisog empluiet dedfilimisausad @ d@@r%ammkzghlemeulaom Himi ng
oxygen C ntd; not _ higher n f bl y,. not
hi gher tha 9%6 @gcﬁé nféégﬂ%-i?%rfﬁ %J}t% 56%%&5]2‘88“ ‘ngl}@% Fd W}F 5t fom %5]6‘8
600C. In thnd l‘é@blmyjtheepiasma A8/ I esdthod r aik menditioss obﬁduﬂtlelduatmﬁw@ aron 4

hours. Wen_ a..plastic s ow, heat resistance tenperature
is used as r?zﬁg Bests?rﬁt % tf)kbr%g) %é’l St”h?fratt% teé]?ﬁﬁr‘ﬁﬁ}ret‘?flefa ?‘5?&?’ to "@Heél i ng
met hod.15 Folahfb\ellmgl—'fﬂa@u@fcemﬁ@fl\dﬁﬁ)t povedridensityl drefr@h MOS RNEDIW/@&S IAS BhaRged,
and the heat .30 treatnent_ is conduct ed in an atnosphere contai ni ng 3to

100% of hy dHEGRHT 0S¢ pRg 488 %96 AsBens dercr mew e t“ée‘i? hytiogerasechyticsgenat e

the sem cor@@;ﬂﬁ;&@de fiBY €srmel S usih dgslms N,DOarfdepin ﬂﬁieesltlé& gdangl g honds of
1016 to 1018 in the sem'conductor layer wth -36 6 JUL 2005 hydrogen

that is theHMgROEEEGEY upag Sids trst NHe YlgledﬂdWHQelﬁa@pén the plasma
hydrogenation mayrnbg £XRFYE eGndidtiang: IHLAAE MR RE e Wt PthaS Far 8 any

vay. | tZO n-type and the p-type added at their respective concentrations. This step is conducted

by thermal annealing method using an annealing furnace. There can be further

employed a laser annealing method or a rapid thermal annealing method (RTA method).

The thermal annealing method is conducted in a nitrogen atmosphere containing oxygen

at a concentration of not higher than 1 ppm and, preferably, not higher than 0.1 ppm at

25  from 400 to 700°C and, typically, at from 500 to 600°C. In this embodiment, the heat

treatment is conducted at 550°C for 4 hours. When a plastic substrate having a low

heat résistance temperature 1S used as the substrate 501, it is desired to employ the iaser
annealing method.

Following the step of activation, the atmospheric gas is changed. and the heat

30 treatment is conducted in an atmosphere containing 3 to 100% of hvdrogen at from 300

to 450°C for from 1 to 12 hours to hydrogenate the semiconductor layer. This step is

to terminate the dangling bonds of 10'" to 10'%/cm” in the semiconductor layer with
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is desired that the defect density in the sem conductor |ayers 902 g Q{03005
is suppressed to be not larger than 10'6/cnB. For this purpose, hydrogen
may be added in an anount of 5 from0.01 to 0.1 atomc % Then, a second
interlayer insulating film939 of an organic insulating material is forned
mai nt ai ni ng an average thickness of from1.0 to 2.0 um As the organic
resin material, there can be used polyimde, acrylic resin, polyam de,

pol yi m deafﬂfydﬁ)genm i bﬁ&ﬁf&@%%x@@éﬂ.en@ anofRemEDRT® H\RirdR8Sior, e ﬁl)gl le, a
pol yi mi de of the type 10 thaf is heat polymerized after being applied onto

t he subst r &yerogepiicgamante entwiddaysing hydmgraekeipdiwithnpiasmior fednpeiaygitf i r ed
in a clean;oyan.at : - ' ACT VG RS t is
used t he orlle 0 Bt hhea%t?l%ﬁe(‘:iéwn%g 9%@%?&%@?%#@%&%%&%?i9§$ 15';%1&[3%3&21&% ng
agent are rhexetlargygebdret() /appl | Bo thistpardse, wldodgen sunf celded it heamuobstafat e

by using I pr.e- heated by using a hot plate at 80C for 60 seconds,
and aregfi ﬁ‘g}%{?Q{@ﬁ%O%ﬁ%n};cO% 60 mnutes in a clean oven to formthe second

interlayer insul &thienga fédoml indHasgr inshéatiag gdmAIondfem @yeric imsttiagintgeddl m
939 is fornmed by using.an organic insulating material featuring good and
flattened éﬁ?‘?r_ﬁ%’g. m?’tﬁ‘?@ﬁé‘g,a“t %Vé“?ﬁﬁg%%ﬁieeﬁse%fi %OT _Sé?izaq 10 e hEr 38iNiRas a
smal | di el egdifi inatGQNShaRt canrst hQWeosyit®, RaVASrtdig &ﬁ)ﬁﬂﬁﬁﬁ&aﬂh‘l"ﬁmidéﬁﬁﬁde,
organic resin nmaterial, however, is hygroscopic and i's not suited as a

prot ect i on B5B f{bemrpcyqlobugency hePdiealicre dedsqdedon hamplhe agionide ohtls hayer

i nsul athng hdc iMHest YSGHetiPed GRBPBARE LB Lo tRE sFbdikOMO¥ DG fihde My
sili cor% oxf/nittlr'i get_ ???meolre Si I.%é}n%lia?%égﬂe%]ﬁtﬁgq %r“r?%dq%ésjﬁcﬁgdflﬂeg%}er
interlayer ipsydaiingttilayistiormedading Tinal isaf clemn ovduent 36816t Wisk thofre & used an

pr e.det erm @@13/119@&5%1?,&9 reds B:?erdqﬁg Rn@‘gldthg ?\Qé—%ﬁﬁ t QOl ?Jsdm%'[f .tgeorglz%dmelﬂ:nriﬁlqu
sem conductor |ayer’s ¥'5 't each e rnpurity reyd}i ons serving as ES6lr ce
regi ons or adnaing agegi ersmixEddogoiragpliedleso dreewhale medadyotithy wbethitagy | n

this case, a mxed gas of ( O.and He.is u s t.he et.chi s to,
rst. ot ehtPRe TR Shetled paghir Bty abRP B ot SRR esi n
mat eri ab. THOTE@& Y minGied iandidah oateto vsadhascoheinedrehtngs@asnd Glngt ch t he
first interlayer ,11 nsul at i n(g_l film937. In, or furt h%r enhance the

r

er ,
selection ratio S5t 1§ &g dtl_ﬂis@lr B SH"HH’_(& ltmlgg?c/)éfr forgegt, Yi'SMgsHEEM80 t he
et chi ng gasndutatRicChiatchig]l Gali@iddstbRbhddlabichdd 0o FhendhidedoShAR esin
thereby to form the contact holes. Here, the conductive netal filmis

formed by SHETRrPrEgFnaRY hpaddowl-delegrip constan ous layepn e afassis aRacifagee.
patterned ByeUsbifc RedRSKared, héwedeR e hyetBEHc LAd iOHM SAICR a protection
20 film. Tt is, therefore, desired that the second interlayer insulating film is used in
combination with the silicon oxide film, silicon oxynitride film or silicon nitride film

formed as the first interlayer insulating film 937.
Thereafter, the resist mask of a predetermined pattern is formed, and contact
holes are formed in the semiconductor layers to reach the impurity regions serving as
25 source regions or drain regions. The contact holes are formed by dry etching. In this
case, a mixed gas of CF4, O; and He is used as the etching gas to. first, etch the second
interlayer insulating film 939 of the organic resin material. Thereafter, CFy and Os are
used as the etching gas to etch the first interlayer insulating film 937. In order to
further enhance the selection ratio relative to the semiconductor layer, CHFx is used as
30  the etching gas to etch the gate insulating film 570 of the third shape, thereby to form

the contact holes.

Here, the conductive metal film is formed by sputtering and vacuum
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wirings 940 to 943, drain wirings 944 to 946. Further, though not7gl r pHesl
inthis enbodinent, the wiring is fornmed by a Iamnate of a 50 nmthick Ti
filmand a 500 nm thick alloy film(alloy filmof A and Ti). 5 Then, a
transparent conductive filmis formed thereon maintaining a thickness of
80 to 120 nm and is patterned to forma pixel electrode 947 (Fig. 15(A)).
Therefore, the pixel electrode 947 is fornmed by using an indium oxide-tin

(1TO fil masor2atiéd apgpa Zp@n&m@ﬁ et 19A€ 0madk LAANS PAEEN RN Edriny ofrkd M
obtained by mxing 2 to 20% of a zinc oxide ( ZnO) into indium oxide. 10

Further, tR&IRgSH0 © ¥tk o voanes 844 4 el bRITAST ithowebmoa ciagiped imHs

over | apped.@Boditiigy, c!ﬁ@wmw fq'fBHne%T%eﬁ Mmat\% o%la%@tr{nh @tﬂlﬂl ¥i GOR r;lﬁ@t e@ten t he
drai n region of the drivih hird interlayer insulating film

949 havi ngthagk %ibéfrﬁﬂﬁg(aélp\ftflh@ qhddiand di)- that coi ncides with the pixel

el ectrode 947 is d. .15 i nterl ayer

i nsul at?ng film 3&85’@%3%% Fp gh@u Ps%ﬁ}ned t}@%ﬁ) Lgtﬁ“sl&lgﬁhgﬁlglgjlﬁﬁyt o]
separat e opg&@ltocu(] ght anglnvs pautenged @yfers a@ﬁxeﬂid]eamexm%ﬁ‘ ()F@ 45€40m dhechmat her .

In this od| S dtoformtethlrdln
i nsul at | ng ngfgdarf)%e | s' e!riﬂ%l&la SR t“f‘l g PRE&H T bgﬁ) ﬁ@hldétl ng
film949 i &aﬁs@ﬁtﬁm detidhde drim trirlspmienﬁﬁﬁldaﬂdzetfhm apahtdbe nisingtapexdss of have a

so-cal l ed revers apered.s e in which 20 the width is increased toward
t he pi xel ]In&?ﬂ ciz éi’f“oﬂdq‘é’g °§1‘Jc}bt ained by covering the resist filmwith

a maskigxcept theupedit iga wRer %le&:h@dcawt W GofnSed GehR@ IO dRehct BXPRSAG the
filmthrough irradiation of UV Ii and then renoving the exposed portion

using a develapes onTihe drHD r"Yj”F&f)g‘? |ﬂaﬁ§/é%elp%mlawq¢@e¢t? i Gagirtiavesisery

t aper ed astﬂerﬁr}‘hﬁ§1-pﬁbodl ment 25 separates organic light emtting layers
of adjacent pixel's fromeach other when the organic light enitting |ayers
are formed in a MNexera burdpnicTigsrenereling Goki9fY hevingee drvgingodt thh@oskgani c

light em ting mkﬁﬁé@{ Rith Ik {?&elpé 184EAL 8d %Vt%ﬂyéé ad gﬁg‘%ﬁg@ﬂgég *I??ht TR Thid | N9

| ayers and th rd interfayer |nsula erent thernal
expansildn imersker ahemdting30lml 9490wghapabkeeei $rtsufa|t1hg1 pusd tﬂsle:dlonm dsha $>cmk ta

enbodi nent _f or thoe third Lnt etr ayer r%SLCé t ff' ltﬂ) pol ti){am de,
acrylic, efg)d(%gng%%%ﬂigg teg’r\él)”U BT i 46 en leaé T erUSed 'R sone
cases. Theembbdighenntaeesisyieusddedbat tHRghird ﬁn’ﬁ:r%@r meylabieg £i38 996J UL2005

In this embodiment, the third interlayer insulating film 949 is about 1 um in
thickness and the aperture is shaped to have a so-called reverse tapered shape in which
20  the width is increased toward the pixel electrode 947. This is obtained by covering the
resist film with a mask except the portion where the aperture is to be formed, exposing
the film through irradiation of UV light, and then removing the exposed portion using a
developer.
The third interlayer insulating film 949 reversely tapered as in this embodiment
25  separates organic light emitting layers of adjacent pixels from each other when the
organic light emitting layers are formed in a later step. Therefore cracking or peeling
of the organic light emitting layers can be prevented even if the organic light emitting
lavers and the third interlayer insulating film 949 have different thermal expansion
coefficient.
30 Although a resist film is used in this embodiment for the third interlayer
insulating film, polyimide, polyamide, acrylic, BCB (benzocycrobutene), or silicon

oxide film may be used in some cases. The third interfayer insulating film 949 may be
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organic or inorganic as long as the material is capable of insul ajigngii{AfS
organic light enmtting layer 950 is fornmed by evaporation. A cathode (MAg
el ectrode) 951 and a protective el ectrode 952 are al so forned by
evaporation. Desirably, heat treatnent is perforned on the pixel electrode
947 to renove noisture 5 conpletely fromthe el ectrode before formng the
organic light emtting |ayer 950 and the cathode 951. Though the cat hode

of OLED i s - : i i j t . r _known materials may
be used ing Sggég¥ﬁ%§%$%%ﬁ$8épfg fﬁ%ﬁﬁﬁggﬁg 1§§£P%59§5%an be formed froma
known material . Ahrorghis leghb ediitvimgt layerh@Sbigénined| hyghtapenttoni ng. kayiede has a

- §.St i 0 _.of hol ' I d a ligh
em 11 mg 1 QYERE SHeofPRTI] P gl draiof e RS Shlires Sl PRiade o

hol e i nj ecDegmblyayest, reutmehtestgediormed 66 ttho pixeRYIRELode 9EMtcete@tIvE QRoisture
transportin Vari ous cgnﬁi ations of these Laéers_have been reported
{ode qe tiR

Ia%fr ¢

and any’ of SOPHERNC HRMe Gles Fi TR HeRignic B HBIMEnE s it #ithg
layer is poleyphesyd e5e. ViThsughnenhe 1&tetRROsE t@OEDYisewapad ic@irodhan! imght
emtting |ayer .is obtained by evaporation of polyvinyl carbazole with

mol ecul ar  BPEPEFEPLAST kBOVR BaissoRappisedestiad- a 1, 3, 4 - oxadi azol e
der vative and by,dopiag kDR daild AQL: B0 ML RoARA 1% ghosRURRESQE © as

green color | um nescent center. The protective el ectrode 952 al one can
protect thB Gisgarhadinpyfhtheeiriani¢ Hghtl eayigiing 127er d89 atworaveissreine ansisixg/ gen

but adgj ng ' i I £ i rabde, The. Jye film
053 1 n k% bRS APR g ey B AR i ARG s vl RS AR Bibiog
nm The pruoggetiviendlebiveodgol@58jeatnch talyer, pn eleewon wgedtidnnapey oban tlocted in
succession W t hout, exposing the substrate tq the air. The protective

ol ectrode BEPhTGE BV Nt aedmRRABh el B pRisdis s rMed 38w P e 1y,
a nmetal fiithemcantt@ivdedg al um numas its main ingredient is used for the

protective electyode. O her materials may of course be used. The organic
light enitting fﬂagu% G fe Bl HBHSPOERE AAUCT, by polyehanyiegs; vaylene

noi sture. dpkRéDDHY ddapbfatiodeSTh@NI Bt teahifiREMaldierd andidehenPeoiRpitioneof
el ectrode 952 in succession wthout eprS|ng the substrate to the air to
protect t hRRWYghtarhwokupithgaolgeylar disperrian oF g8rip ¢OV4 ghPBEnhet isrgli hyler 950
is 10 to 4Q>9adﬁﬁbirhetr%ﬁ@§x?dsb SRhE el YsiQnt £gn 339 BB 901 1S
80 to 200 nmin fhickness tj%?égPTyefb% tgt150 nnleaHﬁﬁggggﬁ% et ed ?s a
| i ght eni t gicpy celevivgringicenictenieed as shown in Fig. 15B. A -39

The protective electrode 952 alone can protect the organic light emitting layer
20 950 from moisture and oxygen but adding a protective film 933 is more desirable. The
protective film 953 in this embodiment is a silicon nitride film with a thickness of 300
nm. The protéctive electrode 952 and the protective film may be formed in succession
without exposing the substrate to the air.
The protective electrode 952 also prevents degradation of the cathode 951.
25  Typically, a metal film containing aluminum as its main ingredient is used for the
protective electrode. Other materials may of course be used. The organic light
emitting tayer 930 and the cathode 951 are very weak against moisture. Therefore it is
desirable to form them and the protective electrode 952 in succession without exposing
 the substrate to the air to protect them from the outside air.
30 The organic light emitting layer 950 is 10 to 400 nm in thickness (typically 60
to 150 nm). The cathode 951 is 80 to 200 nm in thickness (tvpically 100 to 150 nm).

Thus completed is a light emitting device structured as shown in Fig. 15B. A
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2 6 J UL 2005 portion 954 where the pixel electrode 947, the orga@i ﬁlgtl'%ﬁj
emtting |layer 950, and the cathode 951 overl ap corresponds to the

p- channel TFT 960 and an n-channel TFT 961 are TFTs of the driving circuit
and constitute a CMOS. A switching TFT 962 and a driving TFT 963 are TFTs
of the 5 pixel portion. The TFTs of the driving circuit and the TFTs of
the pixel portion can be forned on the sane substrate. In the case of a
light emtting devjce usjng. D, its driving circuit can be operated by a
power suppﬁ?fﬁ%‘?%‘g‘”g%‘“% aafécrgﬁctsodﬁo""éwhemww ashtr%%lft!ngﬁﬁéerre%ﬁr gd the
degradat i ortaglfoda'sigod@}@apt&rﬁ%ongg ecthe @ B[S, not a serious problem Al so,

smal l er gate 10 capacitance is preferred for the TFTs since the driving

circuit needs to ‘pshapee! JFTHYHndspacthanagd dridtHgiry Ttk ohthd diyinggritshitc ui t
of a light gfichhiiNGedCTMEEs USA RGOHRDTES I andl i RDGRITTRAL, nd
impurity regi on 9296and the fourt h impurity Ejlrnerg\a: on %gg‘rg}]‘% dir%terp?s OFRS
sem conductpkelipajitans  dfhet HES TE T prneheciabiliyangiohe 3T To o hicgpxdl pertgpataan be

el ectrode 918 . h;irlﬁmg%]%tﬁleectrode 919, respectively. 15 The met hod of
manuf acturing the ‘iug t emtting device of the present invention is not
limted to the ore theses: dfed light trhitsngedbodi neng OITHIR, itd ghtingniitchit rgn devi ce
of the present Jjnvention may, be manufagtured_b met hod... Thi s
erbod ment e EbOL A TR PRy Th 1 HORHo Tohes DL GRS, Thyelore.

[ Embodi mentdegfidation bhiTFTedbod fenélcctibnmetiaod sefionpmdbret. UrAleg wndlicgliite
emtti n% device di fferﬁg{efif romthat in Epbodi pent 9 is described. The

pr ocesst hr8BH AP fe!STIFS dAr BF IR Sélé?@dhfd di"lﬁt“ércl”é?%r“efiﬁlr%i?l QRETHE 2F NIt 939
is the samgpagd. i MEFRAALINEML 4 Arivife SRR laNidnk 3midiBd dedfct ekinshe1 BBCAN
interlayer 25 insulating film939 is formed, a pasSivation film981 is
fornmed so dBiseabegines the hecond dmpwétyirpgien PaYy and thSonra imppriy realoBY33bTHe
passivatio i i i i i .St t aj iq1 <t he
econd 1 nt epl Sy Beorcuc e of T LR R, ol S B T IR IER D

enm tting | apdrithe 980 clehirodighl & hesppitively. el ectrode 947 or a third interlayer

Insulating 1! m 982 . Lnot he, 30, casg whieriet hessecand. | ot erlaver, Losylating
i1m939 includes a@an organic resin naterial.” it-is particularty effective
to provi de it het |pagsd watht one HederibQBih this rabotimgenor géaid Kehitesiiningriat et bathe
contains a | arge. ampunt of , noi sttur e. -40

presenit invention may be manufactured by a known method.

This embodiment may be combined freely with Embodiments 1 through 8.

20  [Embodiment 10]
In this embodiment, a method of manufacturing a light emitting device
different from that in Embodiment 9 is described.
The process through the formation of the second interlayer insulating film 939
is the same as in Embodiment 5. As shown in Fig. 16A, after the second interfaver
25  insulating film 939 is formed, a passivation film 981 is formed so as to contact the
second interiayer irnsulating film 939.
The passivation film 981 is effective in preventing moisture contained in the
second intertayer insulating film 939 from permeating the organic light emitting laver
950 through the pixel electrode 947 or a third interlaver insulating film 982. In the
30  case where the second interlayer insulating film 939 includes an organic resin material,
it is particularly effective to provide the passivation film 981 since the organic resin

material contains a large amount of moisture.
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2 6 J UL 2005 In this enbodinent, a silicon nitride filmis use@ gsj{ihexqh
passivation film981. Thereafter, a resist mask having a predeternlned
pattern is forned, and contact holes reaching inpurity regions, which are
source regions or drain regions, are formed in the respective

sem conductor | ayers. The contact holes are fornmed by a dry etching 5
nmethod. In this case, the second interl ayer insulating film939 conprised

Ga, 0, and Ho adndits TBERIRg gRu iR R R e Rl ot 6,

insulating film gﬂﬂereaﬁteetaqhast rmlcildha(ii-?@ a giadet@miasd pnreet BhoRgeddasd chuthiéther,
in order tgh rai se a selection  rati g‘ﬂwth the sem con(gructor | ayer, the

et chi ng gas’d'® RGN HTPHIEHEEO Y YEHThAE BAVECAI T YOS hAp d@’arteéloni()“‘? f¥medt i ng

film906, wherehypddige conicagdudis lﬁﬁs&anﬂtheccfn@icﬂﬁgleq TheBméd Epatéwéﬂcmgﬁet al
filmis forrred by a sputtering net or a vacuum evaporation nethod

pat t er ni'ng PEhPer f B Hed b Hhe srernd, insertpyehdrwdrtingr (il (Sohi erynpresed pdr fh@r rred
Thus, the sQpGe rdid h&ge%a%@ﬁ}q@ eR43d %p%str{ge gasatnnxtmerw@ﬁ,% arrdOH%g

forrred Al t hough not shown, the wrings or ned amnation
aTi film 1@5Chmg Ban thibetaveady, dhe Sest nmedmxtranSUéatmyfﬂm PAT Wi ethheal whh c%;ess

of 500 nm (alyl gy {J L e?%hlﬁén oa@”dFIh?lea' O LS ?d“??gé Ee”%]ec@“b&‘?%”%ﬂ% fre, &

transparent conduct| ve ereon w
120 nm andettheondigte! lakeeche otbin@dgasiis chargrddo lyHPatd echitingthifdi gapd @Ak,

Note that .an,i.ndi [ | TO fil ransparent conductive film
in which i na?%ﬁq%tulgkﬁdgg “fq? e(rjlﬁ)’)fé %ft?%lh?p? Sarég‘aﬂ/}oélfw | nc oxide (ZnO is used
for a transparentTigheetcoagietive mdidli Blne BOREhERBY o Jpulidier metHda ddiaxelcuum

el ectrode 947 is fornmed so as to contact and overl p the drain wring 946.
Thus, el ecter"’aﬁ%ﬂm%ﬁ?meé]&?qs &?ﬁﬁfé}f%%%@ﬂﬁﬁ%&t & @é% cfalé "§arratitig efqli‘é’cd}*gal n

regi on of therodhbyl MopukFhel q%ufc@rw{l@ﬁﬂ s B30 Newi3 4@8 QR JRinkt 944 16846 Lhe
third interlayer insulating film 98% havi ng_an opening portl on at the

posi tion cdPrBepondithyshaof F’J@Vﬁl Xt wHIngs taFothemod pf pdamigetien film gf atlfitdm
embodi ngnt ’W§lll g%l&@eg@opﬁy hlﬂgma ah%ﬂgg?iﬂn%hﬁpz?tﬂk%l %qo(ftr%@ y(.{fl?)grfﬂmaotv)ﬁt

etching nethod in formng the opening portion. ferent m t he case
shown in Emddd) methis ebadimedr ganic |ight emitting |layer formed on the

t hi v d I nt e.r ! ayer %Lﬂ)%éjil%hgngd t Eioanazlﬁerqg C%%??Ct%er}q}ﬂ 1%%81%1; %_tt% reae\ryﬁi {hfl&neqﬁ

deterioration of ic fay8r rirves
step becones & todﬁ@pmu:,umdsheppuxbﬂ @eatrdde 4@ 1$fodmedvabzlpsttahm;gr(§1g. dpani nijote

portion ar ehglt an mLéElInll fne(g]);[lllé/ (ﬁ%ﬂttlllm OIWQ tl%gs;{a?&'flcggﬁuc%tv% %ﬂrtnl 2"Which indium

20 oxide is mixed with 2 to 20% of zinc oxide (ZnQ) is used for a transparent electrode in
this embodiment.

Further, the pixel electrode 947 is formed so as to contact and overlap the drain
wiring 946. Thus, electrical connection between the pixel electrode 947 and the drain
region of the driving TFT is formed.

25 Next, as shown in Fig. 16B, the third interlayer insulating film 982 having an
opening portion at the position corresponding to the pixel electrode 947 is formed. In
this embodiment, side walls having a tapered shape are formed by using a wet etching
method in forming the opening portion. Differently from the case shown in
Embodiment 3, the organic light emitting layer formed on the third interlayer insulating

30  film 982 is not separated. Thus, the deterioration of the organic light emitting layer
which derives from a step becomes a conspicuous problem if the side walls of the

opening portion are not sufficiently gentle, which requires attention.
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-41 2 6 JUL 2Q05 Note that although a film made of silicon oxide 4$ wéd &S
the third interlayer insulating film982 in this enbodi nent, an organic
resin filmsuch as polyimde, polyamde, acrylic or BCB (benzocycl obut ene)
may al so be used depending on circunstances. 5 Then, it is preferable
that, before the organic light emtting layer 950 is formed on the third
interlayer insulating film 982, plasma processing using argon is conducted
to the surface of,.the third int rIa er sulating film982 tq. make cl ose
the surface o ¢ mOEaRHEDHRER Tapahse SR HEh o 1S Thy R HE dbove

structure, inbulaSnd@8si bY® ih GhRr @¥BSHimeADI St Wig@nicl RRANPEIIRALH NG pAidigani c
| i ght em'ttlcgg%ﬂ@yer 950 framthe third interlayer 10 insulating film 982.

Next, the of ¢y jaghticeri tBG R g(beasasy clobeens) frbt;ynéléo bie anckispeding om

met hod, angd dmisthhets. the cathode (MyAg el ectrode) 951 and the prot ectl ng
el ectrode 952 are formed by the evaporation nethod. At this tinme, it is
desi rabl% that heblken; itdaprabirable shatcpfetedhedrernictligdt pinkhe blyecdbddoded t o

S The | SEMRYGETIEHIE B Rha el 09 DAL TR, Alink e B3R ddO

emtting |ayer 9 e ca el 6CtTOde i s
used as t hetodht hodecaf thﬁé}ll@lﬁ@‘iayﬁrhﬂlﬁuﬂ;&tmgﬁdm PN, mddutclokehbe %urﬁmewﬂthe

terials mat eri al .can be .used for the
organi o &1 gt ant BT d MR ine Bt Wik dhuBarfemE. {haodiRs £ Pl
.emtting | ayeistirakesn perhmtlhgmrorgimu@gmﬁemtta% eoasdiN whadnhothial erByer

transporting |layer light emtting | ayer. However, there may be a case
where alfy ’g‘é ulg ngaflﬁ%géfi njecting layer, an electron injecting | ayer and an

el ectron trans pormeagtﬂewgin1¢ ﬁgntwluﬂ@dayd@ okhes RIrBRAILSG ahicGMlor@Md hiMgd,
| ayer. Various exanples of nmbi nati ons’ have been reported as described

above, and ¥y §tiend ﬁﬁéthoﬁﬁﬁl’@f"{%@@@trm Be asletpe FZSteFtrhU& hicsireden@ ment
pol yphenyl epemyi wlt%@vap%ritfe;nr@gh@a UREGY ARQY ALk g&mﬁfet ﬂﬂgtdhga?'fregtﬂ{em ag the

hol e transporting layer. Further, polyvinylcarbazole dispersed wth PBD of
1, 3, 4-oxadindueiEd teethevpictl elepicede 867 tio mo/xalnrnlvecm@@ meifioe nprdbrbip thve

evapor at4 O”fo%ﬁﬂg-ge e Jrgﬁr[ﬂé) righlt {l’ﬁlt nﬁ]ﬁger%%d S She c%ﬁﬁrde 93nd R ut%atlgbcc’f

coumarin 6 is sion center green co
Further, i tMgs\gpcisstrctﬂeelstlcse@reettbe:tcanhhée of glaniOLAD ghtthie mntttoidingedtayer ot@&0
from noisture and o%%gn i.n % gr otecting el ectrode 952, but the

also ¢ use

protective P9 ga%™

Note that a known material can be used for the organic light emitting layer 950.
In this embodiment, the organic light emitting layer takes a two-layer structure

20  constituted of a hole transporting layer and a light emitting layer. However, there may
be a case where any one of a hole injecting layer, an electron injecting layer and an
electron transporting laver is included in the organic light emitting layer. Various
examples of combinations have been reported as described above, and any structure
among those may be used.

25 In this embodiment, polyphenylene vinylene is formed by the evaporation
method for forming the hole transporting layer. Further, polyvinylcarbazole dispersed
with PBD of 1, 3, 4-oxadiazole derivative with 30 to 40% molecules is formed by the
evaporation method for forming the light emitting layer. and about 1% of coumarin 6 is
added thereto as the emission center of green color.

30 Further, it is possible to protect the organic light emitting layer 950 from
moisture and oxygen in the protecting electrode 952, but the protective film 953 may be,

more preferably, provided. In this embodiment, a silicon nitride film with a thickness

-42 -



nore preferably, provided. In this enbodinent, a silicon nitride fzign} ;tr)gnﬁg
a thickness -42 2 6 JUL 205 of 300 nmis provided as the protective film™
953. This protective filmmay be continuously formed w thout exposure to
an atnosphere after the fornmation of the protecting electrode 952.

Mor eover, the protecting electrode 952 is provided for preventing
deterioration 5 of the cathode 951 and is typified by a netal film

cont ai ni ng_.alun as_it in_consti.tuent. course her.materials may
20 be uogh 0 Mokl Bach e R by R anbr Pyt G iBBE LY ne
cat hode 95tomimoexty rfermetd/ vaawil yxpdsiactedn ymompstaunRer thet formardes iof abd e
that the formation is o%é nuously perforned through the formation of the
prot ect i ngpg}t‘nec@flg(%\a@“@g? ‘t hout exposure to an atnosphere to thereby

protect the 10 MA@adrics, thé phfectifh teldchBdd ayRls REAHAS for dhevRHTI RS dALNBERBET €.
Note that the thickness of the organic light emtting | ayer 950 may be 10

to 400 > nnP{ theprbedey?Sleand & sty an@ehalmrfoakiiniag abfminpe atthsten 951
may be 80 ton&dRnhM Of E(Mﬁ‘;’;ﬁ@%ltﬂey matSaid %a%%@sor l!)éleedTh‘f@PthérhﬁmI:é ghtorehit ting
device with the structure as shown in Fig. 16B is 15 conpleted. Note that
t he porti ohighGunitipgelagen B pidxibe cetheds Poleredxmemehecasiyafitded bymoistersi t ti ng

| ayer 950 . I 0 to
the- LED. Thg L RANICHE tinhyBh S ORIk AR B R AT DG b SR SRR O

t he dri ver praeatingi ¢lectemld 950 miho@VESosTieetcs an tatinbsyge®Fo 862ctandratdre the i vi ng
TFT 96?0 are the I%TF'JE? 9% t he Zi )tqal ffortti on., The TFTs of the driver

circuit® and'&He EMYHNE Ry eLsaist 3 aUET AMOSBACTHe £ ormed on the same
substrate. The nbloroghaothe nEbkifeacblihi bgzanhelidht ghtittiepildyet N§) shavibedOad 4ohe
present inventian.  is not_limted to the manufacturi met hod, descri bed in
Db enboa asK e 0 R0 PENFES PiegP DL e B Y p oo e teri B ean be
manuf acturgc} RY1IH00% askpgywn net hod. 25 Note that this enbodi nent can be

i mpl enent e By freely bei nt{:; conbined with Enbodinents 1 to 9. [Enmbodi nment
11] The tight em!t§:nge deit carftggotevigre W] he SHUSROaS tHP¥n 1B fdet Kol s

exhi bi 45 mMapRHIRR. exXahl Lebthd REQGNDZARIAdrE YhedfixdiNEebaPbay afe LFRGR fighia

i ght place as conpared to the liquid crystal display device. Furthernore,
the |ight emittingdgyed 890 @ad wasscahadeddyl are overlapped one another, corresponds to the

OLED.

The p-channel TFT 960 and the n-channel TFT 961 are the TFTs of the driver

circuit, and form a CMOS. The switching TFT 962 and the driving TFT 963 are the
20  TFTs of the pixel portion. The TFTs of the driver circuit and the TFTs of the pixel
portion can be formed on the same substrate.

The method of manufacturing the light emitting device of the present invention
is not limited to the manufacturing method described in this embodiment. The light
emitting device of the present invention can be manufactured by using a known method.

25 Note that this embodiment can be implemented by freely being combined with

Embodiments 1 to 9.

[Embodiment 11]

The light emitting device is of the self-emission type, and thus exhibits more
30  excellent recognizability of the displayed image in a light place as compared to the

liquid crystal display device. Furthermore, the light emitting device has a wider



43 2 6 JU viewi ng angle. Accordingly, the light emtting device cagngbgji #0i5
applied to a display portion in various electronic devices. Such

el ectronic devices using a light emtting device of the present invention
include a video canera, a digital canera, a goggles-type display (head
mount di splay), a 5 navigation system a sound reproduction device (a car
audi o equi pnent and an audio set), note-size personal conputer, a gane
machi ne, in [ er. Ll &,C r, |l e

t el ephone, Vﬁgﬂ%ﬁ @F Bﬁ&ﬂﬁ%.gﬂtﬂelﬂgﬁgétl fgg?c %ﬁ?@h% e aQQﬁﬁ?P

i mage reprpduohumMMappakﬁhusmKM¢kaﬂlng a recording nedlun1(nDre
specifically, an apparatus which can reproduce a recordi ng nedi um such as a
digital 10 verSath Eecaodc debiE) uajmg :5dightoemhtingiMdvﬁcacifudeaara;edﬁ Bpkatyorf or

di spl ayi ng. t he, repr,.oduced rticul ar e case
of "he por ISHItE 5 HFGr bt DETHeRmEr™ tegeslsT PRENPTa b EH e A e <

pref er apl epasbaifed dyRRnhor {bt e potio it deicet @rdr Ratiot dlﬁlﬁpméht ahtl k@l Mdtm be
viewed froma tilted direction is often reqU|red to have a wi de vleg
angl e. Fi & PPE-$13¢ PyRrRad SOBYUISet $Aun Sachifgy # GQERp RO PRl Srpiie (‘bf

such 15 elﬂ%%hé@amguféﬁwﬁ%meﬁagph&n% bbitabit EAhEaRRine! SANk&rdni@bdokert tti ng
di spl ay device which includes a " casing 2001, a support table 2002, a

di spl ay pothei bhe)zomlmag% pERIREECODr F?WtQ@OﬂClU@ﬂg v deepriigumeteihi(ere 2005
or the i k ec%ll tt : iﬁaré&ﬂ%’%ﬂﬁého@dd ?ep?tﬁ%lcé Gabl& i Hb&urdbRal %ya QQﬁttal on

2003. The | evice 1s o sel f-em $si on type and

t heref ob e lvequtnlr: eigcr{@\ﬁé)c:mdl jogletth, IRuiscludbrea disghlydyr poplayiog ihmeetpmﬂc@fhn
have a thi ckness hi,.nner tha t hat S ce.
The organlgn?$%ﬁpwén$?%ln pﬁlmn?rln gé%gﬁoﬁ%gﬁnc ¥§%ﬁgﬂﬂ5 @hﬁﬁﬁpg¥%play
devi ce foroﬂﬂ&nk@ybmgungtbvmqu@ﬁﬁw&ﬂ@hu&ﬁtmagmemﬁnm&mnmmnpm@ennaahﬁese|ver

of TV broa st and adver ing dis, 17B il | ust.rated

digital ?E?Viﬁ 5@%% anﬁb Eﬁigﬂgi gc%%afe@%ﬁf toghavsga H”g%ngnﬁbrtlon
2102, an | BREe. I FeRl VITRY tPOITH QBspeddaty amwpe\r@ioluom pké&¥ic 2d:0dnplan of extier nal
connection ort 2105, a shutter 2106, or the like. The light emtting

devi celin eg&%@ﬁﬁ&ﬁ@é“ﬁﬁth the present invention can be used as the display

portion 2102. Fig. 17Cillustrates a | aptop congyter whj ch j nclug § a mai n
body 2201, a c&ShnigA shsiraicy & Qieraly EY tSIEHINEBRPIaY %vﬁo\ﬁ igh JBgUdesy

external cemgebdon PLafpodddBle 0302 Q@dp‘%ﬂ E&nﬂ@%)@g 22QBeakerF Féﬁ@n'ﬂd@&. 1The :

light emtting device i n accordance wt present 1nvention can be used
as the di spidgyp port emmpd05 or the like. The present invention is applicable to the

display portion 2003. The light emitting device is of the seif-emission type and
20 therefore requires no back light.  Thus, the display portion thereof can have a thickness
thinner than that of the liquid crystal display device. The organic light emitting
display device is including all of the display device for displaying information, such as a

personal computer, a receiver of TV broadcasting and an advertising display.

Fig. 17B illustrated a digital still camera which includes a main body 2101, a
25  display portion 2102, an image receiving portion 2103, an operation key 2104, an
external connection port 2103, a shutter 2106, or the like. The {ight emitting device in

accordance with the present invention can be used as the display portion 2102.

Fig. 17C illustrates a laptop computer which includes a main body 2201, a casing
2202, a display portion 2203, a keyboard 2204, an external connection port 2205. a
30 pointing mouse 2206, or the like. The light emitting device in accordance with the

present invention can be used as the display portion 2203.
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-44 2 6 JU 2005 Fig. 17D illustrated a nobile conmputer which includes a
mai n body 2301, a display portion 2302, a switch 2303, an operat} gn jkey 700
2304, an infrared port 2305, or the like. The light emitting device in
accordance with the present invention can be used as the display portion
2302. 5 Fig. 17E illustrates an inmage reproduction apparatus including a
recording mnedium (nore specifically, a DVD reproduction apparatus), which

‘includes a main. b 2401, casji.ng 2402, a displ ortion A 2 '

anot her di spl a&l%o%dﬁu%“ﬁﬁﬂ,m bi & 8‘&‘8?‘6‘%@”%?@% VDTG PREY Iigﬁb) 4

readi ng pordidp®dy Fetlba 2302,0pekAEH 0R0K Y opdRBion key SBORAKEY inp@fdd gk 24K pr the
i ke. The df’lsmﬁay f)ort,i on A 2403 is used mainly for 10 displaying i mge

i nf or mat i oil® WAF1 el Bha2ki YpItage poYies shagrosdange ety de TR hiny cpigen can be

di spl ayi ng \chpsiaat QlspladfRri@i 2. The light emtting device in accordance
with the present invention can be used as these display portions A and B.

The inage reprggdugliomudRRed %ugnﬁgéclrél{ﬁbmg;ﬁ@nr;s;%@fa@usn%dmﬂﬁglm kgL
includes a gane nmachine or the [ike. 15 Fig. 1 illustrates a goggle type
di spl ay (heeafivumesy sapspraly) anRivéh remedusdies arpasrish Wwoigh ipgodes a ragispl ay

portion 25 r i The:l i i 11 ng Vi i or dance
W th the prosbare el o Bty g R A R s p o B SRAEE
17G i | | ust regceding medden (EaviBran thhilish) feadingdestien A#0n apowper260 keya2ddiospl ay
portion 26 i ng n.external..connect.i ng 2604, a.renpte
control Zoggeeaé%lr @??\Ibonp%%??gﬁ @666'%,6' a{r;g? rcrillas ey %rEelPI\]/iphgg' Q%rl’? iugﬁd i%‘ﬁ%l,yng)r
bat t er 026QTsplayigpimaed futmatjpar twhile R60Bsplan pop@nal | B4 kie yus26@8sinler farhe
i ke. The gji.%ht .em Eﬁi ng device.in ggcgorhdance. with.the present in erkl}ti on
can be used P He BTGP BEPA8n 266 218hECGIIE VIR 1EPEENSE KB 1hE
phone whi chyrésagl tg@atian NinNbDOoEKd 2250 thes@ Eig8hNGortdfE2A andiBp! a¥e Pidkdekon
2703, a sound input portion 2704, a sound output_ portion 2705, 25 an,
oper at i on HEBFO9YGion appaigiusdpeiifing gniseddinggnedipm farther ingiydegm epfa pebge or
the like. e fhicght emtting device in accordance with the present
invention can be used as the display portion 2703. Note that the display

por £ 10152703 caits gy, PRSI so ANSHIRIHAY (PladliSu O 4ighhe) L RLERRANRS Y

di spl ayi ng white-col ored characters on a ~bl ack-col ored background. 30 Wen
t he bri ght épaip hediadidd. ef displghporran 22, fanorrm pertengle Thghishesmitingg - 45

device in accordance with the present invention can be used as the display portion 2502.

Fig. 17G illustrates a video camera which includes a main body 2601, a display

portion 2602, a casing 2603, an external conmecting port 2604, a remote control

20 receiving portion 2603, an image receiving portion 2606, a battery 2607, a sound input
- portion 2608, an operation key 2609, or the like. The light emitting device in

{ = accordance with the present invention can be used as the display portion 2602.

Fig. 17H illustrates a mobile phone which includes a main body 2701, a casing

2702, a display portion 2703, a sound input portion 2704, a sound output portion 2703,

25  an operation key 2706, an external connecting port 2707, an antenna 2708, or the like.
The light emitting device in accordance with the present invention can be used as the
display portion 2703. Note that the display portion 2703 can reduce power
consumption of the poftable telephone by displaying white-colored characters on a

black-colored background.

30 When the brighter luminance of light emitted from the organic light emitting
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2 6 JI1L 2005 naterial becones available in the future, the light E @Iiﬁ@g
device in accordance with the present invention wll be appli cat’fl tj “a“
front-type or rear-type projector in which 1light including output inmge
information is enlarged by neans of |lenses or the like to be projected. 5
The aforenentioned el ectronic devices are nore likely to be used for
display information distributed through a tel econmunication path such as

| nternet, a,GALY be%&tﬁ«?sl gvaglgtl%vkn%hé)@utﬁéﬁhttheln?l IH d1tt{ 1l e%{cteldgudlcgordlallaciéexlw?{? abl e

di splay noving picture 1nforma - em evice 1ssu

for displ ayhlmgremmllm@npnmwuﬂéﬁ applicabl¢ hea drog&mpa orlreghﬁrpemdlédtmginrmh;erl| al
can exhi bi response . spee 10..A portion ht e evi ce
Chat 1o eniel] g ERERRIAE R OrosblnuPn Pfheede Py msath stafives £ e e

i nf or mat i oprajactsdich a manner that the light emtting portion therein
beconmes as small as possible. Accordingly, when the light emtting device
is appbied toThedifsphaytipesd tloarotit clevived aley ntdirs pikalystochansat esr display

information,_ e.d., 3,d|s|a (ﬁrtl n of aportable|nformat|ontermnal
and nore pé?fPfrE%FOJ‘r ”Hlbb‘gﬁdt é‘B‘P‘& t%ltgﬁm‘@u%‘thé)nlB‘“Eoﬁﬁla 45 dpiesRftct iComl vV
device, it (kdidesivisd @sie%)déﬂd/ﬁ ;idhecdmrgikta}etmdﬁ;ﬂmngewwﬁt@@ ﬁﬂa%d&aﬁ

character information is forned ht "'emi tting porfion whil
non- eni ssi die gt |66théd4€m§p@ﬁa%ahl%f@ SARG MRl eE Pl&§lf§°e’ém%ﬂteh0f&%9e

the pres_enthéhﬂééﬁi?&ﬁ@ﬁa&%@l be &B@lt’lﬁf_ﬁh AhbAPShkd 0 @ wi de range of
electronic devices in all fields e ectr nic device in this enmbodi nent

can be ;g0 obt alpnﬁgmlax otetuaé fi 2t ehifink 'c&mce%ﬁ@tt”%b@%g@m&eco%m g%(;vb'& so it

configuration in structidres in I men t hrou 10 are
freely comni ﬁéﬁrabkctibﬂwphlg inforrhsopriesent a masmeri thar, thehlésht eduigingoportibnt he

| um nance %er&ﬂ%ec&ﬂ%@a% §IH§1H‘BQ Sésqug exgcordm E g/h ghgfnflcr tlcln%ntnvecﬁnxgctel 9

| ayer is deteriora ructure ea prac IFcal Use, as
a result ofappitddcio a’;\dls;bleﬁpommaqﬂndamahﬂy djqppbrayladactaﬁnﬁmmhhm e.d.na dasiavof

the tight emttl vice th.the color dis whi ch the

cor r espond PR Pt RebEkE ol gt ErgRel sadi Rt Al bdehAes b THE T BroRance
among tike sb@ﬁp&@mdﬂeu@l@ﬂ@ﬂf@e lﬁl%ﬂk@ﬂﬂﬂb@@df"iﬁ/@lﬁﬂebleilﬂ@nhﬂ ,det@d & wWesiheed
col or can bﬁ kept ven if the aorganic Ilght emtting

| ayers of CHEEE 18F|“o ‘Eﬂéggf aj}igﬁﬁ PREHRE PYHRR gl f NRBHR SN BOWPRh t he
orrespondlcageﬁ;@h@{@thggddﬁ@fgd}h@r t he change of the | um nance of the OLED
can be suppressed even if “the tenperature of the organic light enitting

llayer is influepcedidith iHee OUE Qrest@NRNRAOH 8 be 4Bplied variously to a wide range
of electronic devices in all fields. The electronic device in this embodiment can be
20  obtained by utilizing a light emitting device having the configuration in which the

structures in Embodiments 1 through 10 are freely combined.

L According to the present invention, the reduction of the luminance of the
OLED is suppressed even if the organic light emitting layer is deteriorated with the
structure easily used in practical use, as a result of which a clear image can be displayed.

25  Further, in case of the light emitting device with the color display in which the OLEDs
corresponding to respective colors are used, the balance of the luminance among the
respective colors is prevented from being lost, and a desired color can be kept being
displayed even if the organic light emitting layers of the OLEDs deteriorate at ditferent
speeds in accordance with the corresponding colors.

30 Further, the change of the luminance of the OLED can be suppressed even if

the temperature of the organic light emitting layer is influenced by the outer temperature,
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2 6 JUL 2005 the heat generated by the COLED panel itself, or the Like. .
Al so, the increase in power consunption with the tenperature ri sé galllpels
prevented. Further, in case of the light emtting device with the col or

di spl ay, the change of the |um nance of the OLED of each color can be
suppressed w thout being influenced by the tenperature change. 5 Thus, the
bal ance of the | um nance anong the respective colors is prevented from

being | ost i,red, c can he di splayed. 6 ], UL 2005 WHAT | S
o Ve 15 RS RpaBRat A E R GaR dRe SPRENRG: B bitofieReh shisron
havi ng a ficostun@itiel; wah slecenpepitucelrisp@ih iberpréiavicdg Auskesondesek BPthef li st
means for neasuring.a cuyrent flow i.n the second OLED; second neans for
conmparing t a%a(geg’fcgdwﬁfﬁ rt}il%ﬁ?lo(/élllﬁl?ga?’amf chapgs Qfébr?c]émﬁﬁ?“rcérﬂf [g%IQ}eF:DaPﬁd
third nmeansaélpkoleerdagCid BghpReded tagRuPRInbeR ek f iHeStenPRehtseCAAH OLEDs
to reduce a,_ difference between the nmeasured current value and the

ref erence CUMPERE PAANEROT Wi 8HRIANGFENgTE LB TesPscaive SploFs S prevsniedfiam REinE a

di spl ay Vid@gﬁﬁhgﬂﬁgﬁe@@ﬁbp&ﬂ”&hﬁﬂﬁgﬁgnd pi xel portion is input with a
moni tor video signal which is distinct fromthe display video signal, and
wherein a voltage applied to the first OLED is kept at the sane |evel as
the voltage applied to the second OLED. 2. Alight emtting device
conprising: a first pixel portion provided with a plurality of first pixels
each having a first OLED; a second pixel portion provided with a plurality
of second pi xels each having a second OLED; first nmeans for neasuring the
total of a current flowng in all the second OLEDs; second neans for
conparing the measured current value and a reference current value; and
third means for correcting a voltage applied to all the first and second
OLEDs to reduce a difference between the neasured current value and the
reference current value, wherein the first pixel portionis input with a
di splay video signal, wherein the second pixel portion is input with a
moni tor video signal which is distinct fromthe display video signal, and
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wherein a voltage applied to the first OLED is kept at the sarre‘agvélfia&‘}gg
the voltage applied to the second OLED. 3. Alight emtting device
conprising: a first pixel portion provided with a plurality of first pixels
each having a first -48 1 6 JUL 2QU5 OLED;, a second pi xel portion provided
with a plurality of second pixels each having a second OLED;, first neans
for measuring the total of a current flowng in all the second OLEDs;
second nwalrsT FOCLAUMEBEriSng t he nmeasured current value and a reference
current value; and third nmeans for correcting a voltage applied to all the
first and second OLEDs to reduce a difference between the measured current
val ue and tAlight eméltingdevicueomaprisingal ue, wherein the first pixel portion is

i nput Wit hygdi 1 Mrt’\b %91 ia918d oLfeher ei n the second pixel portion is
i nput W|thaaIr h B |agna V\%ﬁch is distinct fromthe display video

r Vi
si gnal , whérgion &1%99131@@11&1515&&@90@& QEDs i rst OLED i s kept at the sane

| evel as tﬁ@st%ahﬁﬂﬂme&ﬁﬂlﬂg@od@nﬁﬂ@wﬁ@qﬁﬂ%s@e&BOEED wherein the voltage
edeter ever t.i me when

to b t is cC first pr
e di £ 1 er SHOBT BBIS AR DRl S BERE SN, Wi ook N HG PP B g et 1 et
val ue isandhanged by a second predeterm ned armunt 4. Alight emtting

devi 0 COMDER MtkinsJof o bify KSR A0 B S IR UotiLiled RUSAILuetly 117!

pi xel s each ving a fi ond pi xé £7on provi de WTH a
pl ural i tqjffe eﬁen%%waelpﬁhﬁme@sm@ puTrRR) valge anéé@cmf@ren@twenﬁ walg@, nmeans for

measuring t Glelent @b 28t picet PoiRAGs 1nb9ﬁ"4vﬂ19a'dfklpﬁllylv1déaesl gfagond OLEDs; second
means for co arl}rﬂ]g thé crig}?eiured current

ué and reference current
val ue; and SReond grixel Pepton s ippus Wi |ft@aélt%fp\5$¢0eﬁag% “qu‘i is st st
and secofbom Ghddisplhpvideedigasl, andli f f erence between the rreasur ed current val ue

and the ref ur.r ent e he fir |xe | nput
wth a di spﬁ’%i%re\%‘} %gl I ?‘Pﬁ\ﬁed&?}@e\,\f éSCB b ﬂg%'%p Svoﬁ?ﬁﬁ wth
a noni to&pp‘lﬁﬁfélwhssgmaﬂ QMﬂIéh is disti nct from the di spl ay VI deo si gnal ,

2. Alight emitting device comprising:

a first pixel portion provided with a plurality of first pixels each having a first OLED;

a second pixel portion provided with a plurality of second pixels each having a second
OLED; |

first means for measuring the total of a current flowing in all the second OLEDs;
second means for comparing the measured current value and a reference current value; and

third means for correcting a voltage applied to all the first and second OLEDs to
reduce a difference between the measured current value and the reference current value,

wherein the first pixel portion is input with a display video signal,

wherein the second pixel portion is input with a monitor video signal which is distinct
from the display video signal, and

wherein a voltage applied to the first OLED is kept at the same level as the voltage
applied to the second OLED.

3. A light emitting device comprising:
a first pixel portion provided with a plurality of first pixels each having a first

-48-




wherein a voltage applied to the first OLED is kept at the sane |level as
the voltage applied to the second OLED, and -49 2 6 JUL 2005 IﬁeUULag 05
specific image is displayed on the second pixel portion when the total oq v
the current flowng in all the second OLEDs is neasured. 5. A light
emtting device conprising: a first pixel portion provided with a plurality
of first pixels each having a first OLED, a second pixel portion provided
with a pDLEBLity of second pixels each having a second OLED;, first neans

for measuring 4§ i gl)rtﬁ))fnpq‘ G &tk a‘é}éﬁgiﬁ%ficho"i’lldlp&JT?eag;ﬁ%%{?ﬂ QElBid
second means Tor domparing K he neastred current valuie and a rererence
current Q&EBe; and third neans for correcting a voltage applied to all the

first and sgp@Rttabd-fotndaSurid @8y fRaldFdichi8hteNAAnS § NEGR sthdd gy, ed current
value and th refefrence current val ge, wherein the first pix portjon is

el
i nput  wi 1950 BEYS fay camppsme dhgymgpsur hvalpreangdadsfraense carrep gptucond s
i nput I Wi t h ghirdoniehny fori m:a:cﬁhiglaagolwgé Glgpﬁiiﬂ (1) Sltlitl’il@tﬁrstfz{rfn%eb&&l dl'[ﬁ@mo vi deo
si gnal , ej Vv e a ied to the first ED is kept at the sane
Teonr nottP DBrofl bARELRBR SRS ol \hhuB ppa el R E B B vhlE, SFTE .
current val sderit therfgstdipd pditieg ipmpahwithagéspliyspdeysghabn the second pi xel
portion whegk Hﬁts%orfaf i&élgao?t‘i’cfr{ ﬁ@ﬁplﬁl‘)@m a{'ﬂlohﬂoraxli?e& é]gnaﬁ%{? is Qidhet | S
measured, 6. A light em I%I ng device conprising: a first pixel portion
pr ovi dediriithe displeyvidepsignak first pixel s each having a first OLED and at

| east one fiwhsteinl & Molthieapplicatto Hicl fie@ WK li§ Rept! dt JhS sHmé &9k GF Volkged i 1 St

OLED; a se .ong @ngel ag_@;ﬁ)@r ovided with a plurality of second pixels

each haviRRyed L WE Shgpn at | east one second TFT, the second TFT

control | i ngwhegin ttemdmagomn bé coreetsles ehashge@biDy fifst peideterminsd hmounessty | Ng

t he total,_qf CHILT 1 i EDs; .1..S for

conpari ﬁglmtg h“él?errrle%g ucﬁg%re%e?p%t%e{l/ glil eﬁtlall e%%“ggda%@g?ﬁ?vg %e%%&ez%%q%ﬁ?%gbG
value is changed by a second predetermined amount.

4, A light emitting device comprising:

a first pixel portion provided with a plurality of first pixels each having a first OLED;

a second pixel portion provided with a plurality of second pixels each having a second
OLED;

first means for measuring the total of a current flowing in all the second OLEDs;

second means for comparing the measured current value and a reference current value;
and

third means for correcting a voltage applied to all the first and second OLEDs to
reduce a difference between the measured current value and the reference current value,

wherein the first pixel portion is input with a display video signal,
wherein the second pixel portion is input with a monitor video signal which is distinct from
the display video signal,

wherein a voltage applied to the first OLED is kept at the same level as the voltage
applied to the second OLED, and
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current value; and third neans for correcting a voltage applied t% al | the
first and second OLEDs to reduce a difference between the neasur (@ééfﬁ-ré@ﬁﬁ
value and the reference current value, wherein the first pixel portionis
input with a display video signal, wherein the second pixel portion is
input with a nonitor video signal which is distinct fromthe display video
signal, and wherein a voltage applied to the first OLED i s kept at the sane
| evel as thevhendin aggecifapiphdgeds displahal aethesecdnd kel portidnlwightthetatdltof mige
devi ce agcordikng. t on ' 1 , Wherein the first, second

and thir r%lgﬂg&g gn%p)cf)l\lﬁsgﬁigribgggimg%ﬁtugerd@of the first and second OLEDs.
8. Alight emtting device conprising: a display pixel portion having a
first OLEDA & Hpé}hittt‘ﬁfgdﬁvl%lcoﬂﬁﬁiﬁngp having a second OLED; a display

vari abl e povveg suppl y;. a nonitor_ variable paower_ supply; an anmeter_ for
measur i ng aaé’wtrlwff PPYtiORIMARVifeH With 2 pludify oOfEbpixslieagh byrnge firHPLERcui t

for conpari ageddnd pieapufiRm ovideDivithal pleraBtyth et @idesigas achital Bidta sevaidie and
correctlag @_vol tage applied to the second OLED to reduce a difference

bet ween F measured current value and the reference current val ue by

cont r ol | i ng firdtenqans far ancaswarg thb kdalpd aeurrsntfplwing irdalhthe bdomg €©OTafIM;i ed to t he
first OLED QucoGpldal b dBimoRfing it fth Aurc Ak 8R!\ RURR oeorfEE Elubrd D] SPI ay
pi xel portion is input w a display video signal, wherern t he roni tor

pi xel po#d on is input with a nonitor video signal which is distinct from

the displ ay pvidlafRasd ﬁﬂa&orre@fiﬁi% \é/ﬂ@ﬂﬁ%é‘ BpN& 1P4R BORhethdt Rcbh® IR 1fLED
vel a he volta he second OLED. 9. A

is kept at, the sane | tage appli to.t

i ght enieflll%agd%%mne%g%fﬁﬁw imggsurgd gt ?)‘Fé’?ﬁlﬁia%gﬂ"edﬁe{‘?rﬁﬁ CHERAL YIS,
plurality ofwheiedisthe@rERixel pottivhiis drpupwitkla dipildyi Gdeddyiang a pl urfll ity of
second OLEDs; an er, f.or asuri.ng.the total of..a current .flow.ng in
ST the i urerdh BETVELGla R0 RERE iy Wit & Bioe Vi, bl et s SRy g
t he neastreedhedispleyividealsigmalind a reference current value and correcting a

vol tage apphiiebid @ Withgd BFpRUUbFh EYst LB GO Rept Qe H sdifle 1RAVEEHR voltage
applied to the second OLED, and
wherein the reference current value differs depending on an image displayed on the
second pixel portion when the total of the current flowing in all the second OLEDs is
measured.

6. Alight emitting device comprising:

a first pixel portion provided with a plurality of first pixels each having a first OLED
and at least one first TFT, the first TFT controlling light emission of the first OLED;

a second pixel portion provided with a plurality of second pixels each having a second
OLED and at least one second TFT, the second TFT controlling light emission of the second
OLED;

first means for measuring the total of a current flowing in all the second OLEDs;

second means for comparing the measured current value and a reference
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difference between the neasured current value and -51 2 6 JUL 2003 EheU SROR
reference current value by controlling a nonitor variable power spply %m‘o{’
a voltage applied to all the plurality of first OLEDs by controlling a

di spl ay variabl e supply, wherein the display pixel portionis input with a
di splay video signal, wherein the nonitor pixel portion is input with a

noni tor video signal which is distinct fromthe display video signal, and
wher ei n curseot vadge angppl i ed to the plurality of first OLEDs is kept at the

same |evel ggy Q&hsvﬂ)lrtc%gl%c%%g Lliﬁﬁita%? afjé}fegpéouélﬁlﬂjlet ﬁrsgfanaes%e(ﬂﬂl ghﬁﬁ'tolo' A
light emtting _device according to cla or claim9, wherein the display
vari abl eedysiediffeigpen Betweencthawivaswed qurenasalue padide refarsprs curranb valleret er and

the correct ivBBrefi the firdt pafc® poibAYS HBe With a 8RpRYG/-eDIsigHhl,t he first and second
OLEDs. 11. Al hthﬁemttlcRr.}%ldeVI ce corTPrl,%lcﬁzlg: .a f rst%gkgg; a second
OLED, a fir $hergh} thaspeond ! POTHS®: 15 bt SR sjoRitr vigoes! iy BPnctan
amret er fran thedisplay ngeasigualient flow ng in the second OLED;, and a
correction gj it f C i t ke ent_va erence
curront vai bl b voRAeccATRAN' Ot Ry TRITEL RS BT €1eta 478 s
reduce canglitd trtbpsecopdOlddh the neasured current value and the reference

current value by controlling the second variable power supply and a
voltage applied to the first OLED by contrqglling the first _variable
supply, (héy &Rt emifigng deyiceaspprding tpgny wae of plaimol kb whereiprthe firstrrgcanghe

| evel asaddiBird @lchfd@e paiddder EdehtcBRr SetRTst@nBBedindtdIeEDd.r st vari abl e
power supply. 12. A light emtting device according to any one of clains 8,

9 and 11, wherein a second substrate on which the correction circuit and
t he ammel.eA dight dnoittmeddeivecabmacbiad: onto a first substrate on which the

first and s ' : f .light emtting device according to
£PP SRR et

any one of ! ] ] ] erein_a’ second substrate on which the
correction @maaipt pixalpartien baeg epeccapdOlded is attached onto a first
substrat e op dwpiasRatible bbivet suppH; second OLEDs are forned by a COG net hod.

. 'Aligh ) rdin n n f clai , nd 11,
\}m4erei nlg tsgemt%}lea%?evﬁo(@eer%ﬁgpcb;d' g _to any one of clainms 8, 9 and

an ammeter for measuring a current flowing in the second OLED; and

a correction circuit for comparing the measured current value and a reference current
value and correcting a voltage applied to the second OLED to reduce a difference between
the measured current value and the reference current value by controlling the monitor
variable power supply and a voltage applied to the first OLED by controlling the display
variable supply,

wherein the display pixel portion is input with a display video signal,

wherein the monitor pixel portion is input with a monitor video signal which is distinct
from the display video signal, and

wherein a voltage applied to the first OLED is kept at the same level as the voltage
applied to the second OLED.

9. Alight emitting device comprising:

a display pixel portion having a plurality of first OLEDs;

a monitor pixel portion having a plurality of second OLEDs;

an ammeter for measuring the total of a current flowing in all the plurality of second
OLEDs; and

a correction circuit for comparing the measured current value and a reference current
value and correcting a voltage applied to all the plurality of second OLEDs to reduce a
difference between the measured current value and |
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substrate on which the correction circuit and the ammeter are f?r j}{;isggg
attached -52 2 6 JUL 2005 onto a first substrate on which the first alha2 :
second OLEDs are formed by a wire bonding nethod. 15. A light emtting
device conprising: a plurality of first OLEDs; a plurality of second

OLEDs; an ammeter for neasuring the total of a current flowng in all the
plurality of second OLEDs; and a correction circuit for conparing the
measur edthc ucfeamte vatrerd ahet by refterlinr e ntanitoe whriablapueeangppboatds tvohagea

it 1 or erind Sl eSOV Lo EARES AT RIS e
val ue by cathercdl the dipplayavel particaris puewibaelispiayppdsp dgrbla vol t age appl i ed

to all the Rhefedl iteYndfitof bhet For@eﬁ%nﬁm witDh bInltbNGidéo fibha twie jsaiet
ed to the plurality of first OLEDs Is kept

suppl y, erein a voltage app
at the sﬁhﬂ‘@t "é@“éﬁaﬁ?def’%’é’l@ Pthge applied to the plurality of second OLEDs,
and wher ei nwhbeivabbhge implioe 16 tid slatatiey bBABHANGITE iBYkept 4ti ths barié Reel & mi ned

anount et\ﬁgrvgit%teicag)%lig@%q%%gﬁ]\r/agi’t{lfg%e?gﬁ(ﬁgﬁgpmen t he nmeasured current val ue

and the réfer curre d by a second predeterm ned
amount. 16. A light emtting device conprising: a first pixel portion

havi ng a;@pl 1 j : i xel rti i .
pl urali ti/mo% g gﬁﬁﬁﬁﬁéﬁﬁéea%gl%mﬁ @ragg{r)gl%%g%gﬁigﬁgﬁ}e{%&?l Srgflﬂlé}?vﬁfa&lﬁ rent
f1 owi ng PeedIsPPRikehy menipy vaiable postes sepploitrammsies agd decouestionrisnitetd t f or

conpar i ngrotided Measth esloCoithe ftst ¥ad siRoANDLEDsef erence current value and
correcting a voltage applied to all the plurality of second OLEDs to reduce

a difference between the neasured current value and the reference current
val ue byll.cohligitldmitimgalesiee ootiprising:abl e power supply and a vol tage applied
to all the plyraligy. of first OLEDs by controlling a first variable
supply, wheréin a voltage applied to the plurality of first OLEDs is kept
at the sanmeaisespa QIFEDy he vol tage applied to the plurality of second OLEDs,

and wher ei na&rgRAALEIE GolvBREplys di spl ayed on the second pixel portion when
the total of the .
a second variable power supply;
an ammeter for measuring a current flowing in the second OLED; and
a correction circuit for comparing the measured current value and a reference current
value and correcting a voltage applied to the second OLED to reduce a difference between
the measured current value and the reference current value by controlling the second
variable power supply and a voltage. applied to the first OLED by controlling the first
variable supply,
wherein a voltage applied to the first OLED is kept at the same level as the voltage
applied to the second OLED by the first variable power supply. '

12. A light emitting device according to any one of claims 8, 9 and 11, wherein a second
substrate on which the correction circuit and the ammeter are formed is attached onto a first
substrate on which the first and second OLEDs are formed.

13. A light emitting device according to any one of claims 8, 9 and 11, wherein a second
substrate on which the correction circuit and the ammeter are formed is attached onto a first

substrate on which the first and second OLEDs are formed by a COG method.

14. A light emitting device according to any one of claims 8, 9 and 11, wherein a second
substrate on which the correction circuit and the ammeter are formed is attached
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current flowng in all the plurality of second OLEDs is neasured 53.2 6
Jlu+ 2095 17. A light emtting device conprising: a first pixel 8dﬁt 2005
having a plurality of first OLEDs; a second pixel portion having a
plurality of second OLEDs; an ammeter for neasuring the total of a current
flowwng in all the plurality of second OLEDs; and a correction circuit for
conparing the neasured current value and a reference current value and
correct idigo a firstl subgeatapplvtdch the fakd arid@cphd OABEDsyare forgeddyda QifeDontimgr educe
a diff%£8§§§ bet ween the measured current value and the reference current
val ue by ritrolling a second vari abl e power supply and a vol tage applied
to all the plurality of first OLEDs by controlling a first variable

supply, Whepejihidmifink 3g6icaPthbBgns-0 the plurality of first OLEDs is kept
at the s%ﬂeﬁ1é@E!n§s tgthecvoﬁlggen%pplied to the plurality of second OLEDs,
and wher ei na PhEAltE pEABHOLEDS r ent val ue differs depending on an i mage

di spl ayed oaphidity 5£6R0Ad DLESs; porti on when the total of the current
flowng in aFI

th ural it o] OLEDs is nea ed. 18, | i ght
b 1t ng dedt e P e dhs RS cuteRr R g e Hyrah & A i ¢
vari abl eOpBlasranduppl y and the second vari abl e power supply, the ameter,
and the corr i oy y etVy | f I ity of
first oLEDo® SOt Sichf fht odthfhrle b ARG L oFR6] 46U S B ol cliBhe Y, O
accor di ngplycoanthgorgstingfa voltigapppliedlo all tanplurgity of EVC,OHﬂ/réLEDﬁ tey redyise énd
subst r at & ffefn¥iehvdeRe tHeO MRSk @ Neifttehf WaluedBRd LE RMRBARN c@iét f @aﬂﬁ@ecbgss
attached onto a first substrate on which the pIu_alltg f first and
the pl ur®nfipijingra seeenshyariabjepnqwes supply a.vogeg.e WPFIF@FH %ﬁaetnivfﬁBtngJiEféfe
accor di NQLEDs dpyomsling a GiraivaiatBe sipplyl 1 and 15 to 17, wherein a second
substrate op,which the correctign Gireuit. an ameter .are fo IS
attac hedTa o] }t;a%regl ?gig?geﬁ%fj‘éz g}%ﬁ“‘ﬂﬁﬁgﬁiﬁ%&ﬁ)ﬁ aln?(? ¢ %}ftﬁ? P8t Eeglgﬁs and
t he pl urtht ivolyagefappleebiodhe gy af gech COG nethod. 21. A light
emtting deyce: i t I -
wherein a g@%%Hgﬁgaﬁg% a?g&%%ﬂ%ﬁ?@ﬁs?ﬁg@%gPSEE@?%ﬁmg%rCU|giéﬁﬁagﬁézghneter
are for nigge jvéhensgthe difference between the measured current value and the reference current

value is changed by a second predetermined amount.

16. A light emitting device comprising:

a first pixel portion having a plurality of first OLEDs;

a second pixel portion having a plurality of second OLEDs;

an ammeter for measuring the total of a current flowing in all the plurality of second
OLEDs; and

a correction circuit for comparing the measured current value and a reference current
value and correcting a voltage applied to all the plurality of second OLEDs to reduce a
difference between the measured current value and the reference current value by
controlling a second variable power supply and a voltage applied to all the plurality of first
OLEDs by controlling a first variable supply,

wherein a voltage applied to the plurality of first OLEDs is kept at the same level as
the voltage applied to the plurality of second OLEDs, and

wherein a specific image is displayed on the second pixel portion when the total of the
current flowing in all the plurality of second OLEDs is measured.
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2 6 JUL 2005 attached onto a first substrate on which the pl ura\%$

first OLEDs and the plurality of second OLEDs are fornmed by a ef‘-Hon’ﬁﬁﬁlg
nmet hod. 22. A light emtting device conprising: a first pixel portion
having a first OLED; a second pixel portion having a second OLED;, first
means for nmeasuring a current flowng in the second OLED, second neans for
conparing the neasured current value and a reference current val ue; and
third nmeans 1f70rAqighfaﬁiu1ﬁgd@1w)dohqgfg1 plied to the first and second OLEDs

t d ffe t I dth

Fof erence. AP EPIGN AHEEGREHE TAFOPEIE porti on is i nput with a

di spl ay vi desesingpate] partdnbaengiarplitbtysdcermid @EDs;por tion i s input wit h a
t d '

Alight e oy Pupia o it de Bhn6La et AT IR B MLARR R 0B 25

var i abl eOp&Wsr anuppl y: a second variabl e power supply; an ameter for

nmeasuring aa@éﬁe@cmn Eitcd 108 cbﬂﬁpﬁﬁﬁg $8 GRdiduieh Ere@NALR HRINd RELRR Gt t
for corrparl n he neasured current . val e anﬂﬂa]é%e erence rent _value and

correct i K" a0 CORERINGfh v Pikage: apPhifd tq alldp B rgeie S PadicE &
differ endléferdneé vietwedohehoraasisued cutfdn® nwtzalwealaua thedrdftrendee fcairentc ealaeir e nt

B o 1 ConOug o5 ikt BEVGEERRSERY S Bhat Gl RE B BT 01 95 oo
and the @é@@s@ywmléngﬁﬂrs@mlabls suprBnt roI I ed with a digital video signal
to display qiRARt LR 62§p lf%ﬂ t@ltl?fjlﬁ%foﬁﬁi’s’t Qﬁd}fﬁéjisrﬂg{ Qﬁhle s%& 1&R/] 541 ng

devi ce according tgQ an to 17, 22 and
23 wher et VPH%gee"’rP@EWE%ﬁh‘éph’é%litbfé‘fﬁ%cog‘épé&%aﬂ@ om t he group consi sting of

a VI deo Camehdrein tieh ﬂdféraﬂlcecﬁﬂ‘ﬂ:lhﬁvalﬁe GRUet Qispdndne; 6 %ﬁ'xﬁlﬁge ﬁlsﬂﬁyug@h'tﬁhn

d d d t
/=t oSS, ACVRLL I, B i A S ™™
appar at u@LEmslwmemyrtai recording nmedium -55 2 6 JUL 2005

18. A light emitting device according to any one of claims 15 to 17, wherein the first
variable power supply and the second variable power supply, the ammeter, and the
correction circuit are provided for each color of the plurality of first OLEDs and the
plurality of second OLEDs.

19. A light emitting device according to any one of claims 8, 9, 11 and 15 to 17, wherein a
second substrate on which the correction circuit and the ammeter are formed is attached
onto a first substrate on which the plurality of first OLEDs and the plurality of second
OLEDs are formed.

20. Alight emitting device according to any one of claims 8, 9, 11 and 15 to 17, wherein a
second substrate on which the correction circuit and the ammeter are formed is attached
onto a first substrate on which the plurality of first OLEDs and the plurality of second
OLEDs are formed by a COG method.

21. A light emitting device according to any one of claims 8, 9, 11 and 15 to 17, wherein a

second substrate on which the correction circuit and the ammeter are formed is
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26. A light emtting device according to claim1, wherein the Iigh% -
emtting device further conprises a display variable power supply a%dﬁg-zmm
noni tor vari abl e power supply, wherein the display variable power supply

and the nonitor variable power supply are controlled by the third neans,
respectively. 27. Alight emtting device according to claim2, wherein the
light emtting device further conprises a display variable power supply

and a nostdchéd wbi Al spBMRle &4 MHich thehBumiify shersdiCIHBY apitieaiih@ligoyver
supply and t{u@ E&nlto%gl%a(i\lbabl eeﬂgq\i\h%r su B{% are controlled by the third
means, rSSPREPLEES e ogmedby A yyit F]tgilﬂ‘gf vice according to claim 3,
wherein the light emtting device further conprises a display variable
power suppl : i i . power supply, wherein the display

vari abl e%o%e?ggu%%ﬁ@ya%g{cfﬁgﬁhg%gbr vari abl e power supply are controlled
by the thir@fisgaie] ppiopdevingalfirst QBEDA | i ght emitting device according to
cl ai mb|4, Whalsgddhd (el bb@igbhhﬁ%gtais@&)ﬂ@il@]%i further corr}:)ri SS\; a di splhay
vari abl e power su and a nonitor variabl e powe ply, erein the

di spl ay varﬁ%waﬁgt%fm@aﬁm%ﬂ%ﬂfﬂ%%ﬁpﬁleﬁfee%ﬂ qbrR: power supply are
control | ed kscohtiendahs fod compasng thesnesided @listent3QlucAnliagbferaitt tidréig veleej ce
accor di ngﬂ({/o claimb5, wherein the light emtting device further conprises

a display variable power supply and a nonitor variable power supply,
wher ei n t he thlidpkans fonciradstieg powbagsanpiicy tathd firstendeeiandrOVERS tdoledugsoner

supply ag; er&@@Bét@elzﬁg}eEXea{sﬁﬁ%d }cﬂhérﬁ vgﬁl\?m%ﬁd tﬁeel%féﬁéeﬁcie ?égllﬁé/nt vafwe, A 11 ght

emtting device according to claim®6, wherein th t emtting device
further corperethedig riggl Rprtieas puewibackisplaypyifise sierel.anfoni tor vari abl e
power suppl Ywhewe tiRl secddeepidélSidh@on ianhalith PRIRTSHEE) Yigad dviifieisraRdincor

vari abl e ROVE! dgﬁggglv}/degrs?gnafont rolled by the third nmeans, respectively. -56

23. A light emitting device comprising:

a first OLED;

a second OLED;

a first variable power supply;

a second variable power supply;

an ammeter for measuring a current flowing in the second OLED; and

a correction circuit for comparing the measured current value and a reference current
value and correcting a voltage applied to the first and second OLEDs to reduce a difference
between the measured current value and the reference current value.

24, Alight emitting device according to any one of claims 1 t0 6, 8,9, 11, 15to 17, 22 and
23 wherein a period during which the first OLED and the second OLED emit light is
controlled with a digital video signal to display gradations.

25. An electronic device having the light emitting device according to any one of claims 1
t0 6, 8,9, 11, 15 to 17, 22 and 23 wherein the electronic device is selected from the group
consisting of a video camera, a digital camera, a goggles-type display, a navigation system,
a sound reproduction device, note-size personal computer, a game machine, a portable

information terminal, and an image reproduction apparatus including a recording medium.

.55..




26 JuL 2005

26. A light emitting device according to claim 1, wherein the light emitting device further

comprises a display variable power supply and a monitor variable power supply,
wherein the display variable power supply and the monitor variable power supply are
controlled by the third means, respectively.

27. A light emitting device according to claim 2, wherein the light emitting device further

comprises a display variable power supply and a monitor variable power supply,
wherein the display variable power supply and the monitor variable power supply are
“controlled by the third means, respectively.

28. A light emitting device according to claim 3, wherein the light emitting device further

comprises a display variable power supply and a monitor variable power supply,
wherein the display variable power supply and the monitor variable power supply are
controlled by the third means, respectively. '

29. Alight emitting device according to claim 4, wherein the light emitting device further

comprises a display variable power supply and a monitor variable power supply,
wherein the display variable power supply and the monitor variable power supply are
controlled by the third means, respectively.

30. Alight emitting device according to claim 5, wherein the light emitting device further

comprises a display variable power supply and a monitor variable power supply,
wherein the display variable power supply and the monitor variable power supply are
controlled by the third means, respectively.

31. Alight emitting device according to claim 6, wherein the light emitting device further

comprises a display variable power supply and a monitor variable power supply,
wherein the display variable power supply and the monitor variable power supply are
controlled by the third means, respectively.
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