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I NVENTION 1. Field of the Invention 5 The present invention®r N 0 an
OLED panel in which an organic light emtting device (OLED) forned on a
substrate is encl osed between the substrate and a cover nmenber. Al so, the
present-lnvention 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 c vi ces. The present
invention 10 further relat esiiéﬁf%@gﬁ%fgbﬁﬁe using the |ight
emtting device. 2. Description of the Related Art An. OLED emits light by
itself, and thus, has high 0 ot need a backli ght
necessary for a I|qU|d cryst v <2 which is suitable for
a reduction, Gﬁelaoh}ghhv@mohtl ng deV| ce in thickness. Also, the OLED has no

15 limtation on Vi ewl ng Therefore, the light emtting device
using tHe OLED h P’@é@ﬁtlf‘i’/e"g@@nreéﬁtﬁsr W an @%@t%‘ﬁ?h B Whichgany osganigy lightvi ce

that subst idmitfy diced GERD Pformbd8n la@bst}_zh@ iQUfeldsbMBLMARS e J;xfl’n)éﬁ"ate and a

contai ning an organi ¢ conpound in which |umnescence generated

appl i cat i orfO¥Fr BAMBPRC P the RIeseNTaTEstiPD FalgirhiosancLED medulop ‘thchlandﬁ
(organic i t d n
light em ttllgrtflﬁo g%(/ie(? nlgan anod l%ag\g)? ¢ g}{ﬁgqg%@gfﬁ&gﬁ&l&lg&e?&Q%\E{?IPSLE gle‘!rﬁ%sm on
i n retur ni rthe OLED medule ase gerericalbyrcallesli light emitting idedtéson Tie gresent invention

(11 vor spcentieagid b bl cRalatan: Lok BLULM BinhPpdzoace state froma

triplet excl Fi6n Sta oresce lum nescence in
t he or gani.@. Oesgriptivo. olelmeRélagkitArem tti ng devi ce of the present

i nvention nmay use t t descr.i.hed. | i Not e
that, in this spdd ?ﬁ@ﬁ F’Bﬁs ﬁﬁﬁ by ﬁ%elﬁa ergl S 31—3 'x?élﬂ%e ﬁﬁgéﬁi;g)oa% Sand a
cat hode of ﬂoheleém_EDbarkagmemaeeﬁr)amt behqwicg&mst‘aﬂdxﬂﬂkiy aevitd i(DGDh awaidh. isThe
organi c ayers. specifically in a light emtting |ayer,

ht |
O BT ei nj bt R isierigh o g Potting Sttt kg, Alftoths OLERIBEOr e
| ayer, 13n @ingiedtioRod & 3RSARE tinpe. | qyaefef&edthten@ghsgrﬂlﬂnhe dem@ u%léqhéaéwgl ly

has a structure in which an_anode/a |ight emtting | aver/ cat hode are
| ami nat ed i3S 85gRHY bpas algrasting piéensiop pstadisplay Hevicg Hpt ﬁh@ﬁﬂtﬂa%efoé asERI@rur e

the LCD.

' 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 to 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

o

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 layeria
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 laver/a cathode are laminated in
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i-n which an anode/a hole injecting layer/a light emtting | ayer/a cathode
are lamnated in -1 order or a structure in which an anode/a hole
injecting layer/a light emtting |laver/an electron transporting |aver/a
cathode are lamnated in order. In putting a light emtting device to
practical use, a serious problemat present is a reduction in the

| um nance of the OLED, which is acconpanied with deterioration 5 -of the

organi ¢ |i ghlerdP 4 Et'nﬁQ%t fBhLarhiah a6 'ﬂB@é’Q%gle' ﬂhetcnﬁ %Q?‘ 'IF ht ke tlmgrﬂl k,[l%dn

| ayer. The organic emtting materia gani< Il
| ayer, is &tesioy trdafnoemgkavma erthcsiearelanoratgbim; orHerght and heat and the

deterioration of LAAR I ) mat er rom) ted

t hese subst ances.IL gﬁm% anrl-ﬁ i g&%edeedlcgftgpndé: lc'gq’tg%r‘l b"f‘&ﬁ BFP (5 t“hB’“é?'Banl c

| ight emittis mgedmwien in ﬁlel llufrilmmne‘,eﬂ tHeyOBEBY hixthuis @ce@fmpaniteivite dé@ribfition
driving.the devi ce char ristic of the organic |ight
emitting %{‘b fﬁ‘l‘“@ﬁ@&?‘%&ﬂ%d“?ﬂd SFBH}?gdn eg‘Hg‘“lé?dQEtEtlel‘Rj“l NG/AYEr g
material for an eihecdrgmkehomcsmdirtgl RA@ridlNnahdBRIMhRAIHE eRGHRE 05RS 39 eRilJEL hod
of driving and the 1ike.” Even wher a const ant

ht tt
voltage is EB]‘HW «l?g "E‘%‘gg‘#e olﬁfg’gﬁhﬁ@i‘ﬁcg%{‘eaénﬂdttihﬁgie!e&\?e‘tﬂonP§ the erganicplight of -
el ect rodes ,emﬁﬂﬂlQF| HEtRRANCE Plontdiad gyEthése é&‘éﬁﬁ@éé dUS-‘peTcchtaﬁ? gfféeﬂr '8? C@E on

of the organic [ight emttlng IaE/ Then, if the | um nance
| oner ed, afeteripgion of i argaric dight praitiing laverisi influengedi by iacerusbco nt s dlqnxchear

Note t hgt, o dtifing the pl‘f‘g}itfén?x?tﬁﬂtgoﬂcw@e vple gaqasﬂagé pf?ﬁ’hé 3 a%lm% ?é@Eg}ngu' ght

emtting layer fromone pair el eétrodes T's I ned Vln
vol t age ( Vv&laferiapcomsfituring ,thé rorganio|light ¢imspingylayerie mutemhll cfor tanr ekf:ckoansds of

OLEDs corrg ﬁ,ﬁﬂﬂ&iﬂsnﬁll a bfin a(:{u?‘i% pr(s:scf:(sgJ & gho% tfév(l éh g It Fﬁ“gl gy ?iﬁvt"fei’ ng

organic light emtting erla onat] |ng
| aver di ffen@thdé;kendl ng on the correspondl ng color of the OLED. If the
organic light engtting |ayers of t ter orate ahghdlf ferent speeds

in accordance wi tHt RE8qt FRSHSH P ﬂ@g o1 2(‘}?’pémgttﬂé F QF$ARiMm Ughtosmithag Jayery D

di f f er $5 defrench pajr oficledteodes)| the lumihdnce b€ tHeAPBEDGE 1dwdi®] dub¥dShe adtedi®@E6n
havi ng a dpﬁlFred col.or can, n t be dk_@pl ed on the light emtting device.

Fur t her nor 8t DEPIEINGighs fautting f‘}‘Fé oL ¢ lypigangecnfibe QL isdepered; ag
property, nighet Bidplayéd @nCihBaASgHICSR 1ol HOREE BebdindshRbciddtM RBRC g i il SPI ay

and a tone vary in accordance wWth gﬁe tenperature in constant VO tage
drive. 30 Speciiication, a voltage applied to the organic llght 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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. SUMVARY OF THE | NVENTI ON The present invention has been made in view of the
above, and an object of the present invention is therefore to provide a
light emtting device in which a change of |um nance of an OLED is
suppressed and a desired color display can be stably perforned even when
an organic light emtting laver is somewhat deteriorated or when an
environmental tenperature is varied. 5 Between a light emssion with a
constant OFFchrg r.wenlﬁenwekﬂ@asrea@dpxav#dbg]hﬁ ht SRR OM VIl B BhLRRSLARbe GHr T ent
fl owi ng through OLED, the present |nv%ntor ditects an attention to the
fact -that llanmexmstcot @n @LEtDnéﬁ Isupiiressad eandf atdrsir@l EDIadudisplgy -can- be stably

deteri orat t

Chr ough ¢ nbABia A Wien 4R oric AR 8y or 18 borh A efelfdrid B
speci fi cat ammvmo@m‘rangﬂ te:tn;salmm iavamahge of the | um nance of the OLED

bet ween_ a case ere drivi vol t age constant. and a wher e
Dhe oL ar tur naBEieeh i gl erstib Sill0a AN AL ER BN E Son Ry {3 of

the | um naemisiduevitipa c@iseint ourddnt dlowiisg th%tlgihltﬁé OILED, kte: i€t wivehtot Hizects

constant OLED dri.vin urrent.. This |s becayse, not - on i nati on of
a strai ght 2F j3ienion t‘getg‘énégt Hrbhiq Tenctigr < cUW@drlce\/O% t‘geerbui%v%‘ée 1% to
the | ower géte€ordhien ist d1@alfek EPtHeSlafi&t eNodd faethe(®@RnFfl&®ingli8AduaRdnd OBED Thus,
the present inventor devised a I|i ght emtting device with a sinple

structure isFalipd emOAEDmying Fuapem §lelldn thig specifiratigncor rect ed such that an
OLED ¢jiVing CUEfehlhdws RLNEES okﬂ@luﬁ%%@ﬂf th%‘@f[ElbfbeME%n%E% GhENIRE
current is varied due to deterioration or the . 20 Specifically, in

t he presenOLER drivingnyoltagpi itetongiant andh af gasenwb@rgrtihngOLE@ AiEDg ehriont Ny
current is.pippi degs sﬁ'ov%“?? 'mghﬁ c%@ éh%h ﬂ%é fifro Egédedcﬂ?e & Blet8braRGHh tid 0”
for displaying an 1 refera e that the nonitor pirxel porti

can di spl agmsllrman thcr@@mnttombecortstanb@lﬁﬂ elcivingetyrrans. e dT s 18. bdczaqsé apt
portion. vever. t.lsS pot e ntial, that th i tor_ pixel .portion can
Per for m anSHragdcingipRol R ibe (a1 bedorts straf o Mse iepBle Ty, BREmARg f oh
bet weers t h thbtoveerdiizarticaatle OMEDJisxieterioedtéd @a«sﬁ*hﬂ;ﬁpamﬁl&&prt |( ?n in whi ?:h
an i mage display s alnmed is called he S i.xel portion irst pixe
port1on) and ¢ WG SBF HERER! GRverfpr.finaied: haeh AORH e eV En b 2t
driving cugthrfireiis whiektn ©LBMRIdiQthgt h@ta@@rﬁafnolﬁe RbXedtedP@nidH @iut (meORED pi xel
portion) through this specification. The displ &1%92' xel portiagn and the

moni t or  pi Y&YINSSHEFHHS REVAYStheRt constent erpndif (R OLEESdigring ﬁéir?“tr‘éé’ﬁ’é‘é‘i Ak

pi xel s, an@ featidefidiSiGhd Bed wWith the same circuit diagrans.

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

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 is
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

'
[¥5)
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Wth 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 nonitor

pi xel portion (hereinafter referred to as nonitor pixel or second pixel),
the OLED driving voltages at the tinme when the |um nance is maxinmum are
controlled by a variable power supply, and both the voltages are
preferably kept to have equivalent values. Note that the variable power
supply ind cate r o] rcuit
or an el erT{g Témﬁoortp”\é\%nosftggﬁqo d%%i(&\)/\;@f:ca(gtf@lénl r}ﬁ%(ﬁglgeigf |c§€| ](i))v(rPllef’il uérther
the |i g eniuntihange demiaxienund atehwnpoisty a ivangrnié powen cmnpblgderfd bothitliestolneey : ; -
for nmeasuri n?) tfhe ED dr.i ving .Cl rrer]d:l[]be%f the OLED of the nonitor pi xel
portion (HEPEIHAPY, ep?%’f%’r‘?é&”‘f’ﬁeﬁ%" itor OLED or second OLED). a second
means for 10 cal Noleathanthed viigdblagewepRupsid ndichiee Opbebassdy dn Whieh d
measured val ue, and a third. neans for actual ly control ? vol ta
val ue. Not ¥liagat SupRled d@ oh FilcHKner #RyelEmeRt iedRt CPBT““E:‘OL}‘;B‘agf’H%’ ¢ H8 H&‘rrent
measur ed Vgleb@gicansh.a reference value, and the third neans may be a neans
for controlling the variable power supply to shorten a difference between
the measured 15 Kuthes thmbighremittingadesive ©f (el preseahimvenioneiaciudes 2 fest O~
driving v t I l.+(;her ed to
as di spl ayf &]?E%é?)l?é%?rst Q@ ?Lgﬁd&?ﬁgk %ﬁéﬁ%’?&@‘%ﬁ)&éﬁ?ﬁrﬁﬁ?ﬁe vvfkrltg(?[{e t he
differ ence(hemlrslflsr gfearedoni a%mq@iitnelmp!abmroﬁeqosd i @bED)wi tdecend, imbens gpynal

Of a dj (futlatm?éts ‘11 %nftag]cqg\?% 169 % t Igﬁ'[E# %g%éls(l)rgg%l mtec?sup edI l/zm?éjta tdo hﬂ?d

di spl a €0 signal s he same in
t he poi nt mhms fbh&t&l@mh&o&m&hhe mitalgdealyeadatl on informati on and only the
system of an | be dis yed dlffer bet ween t he s

Cereinatter t heNgiedlBt Sh ROy Tat A BF &t (Han b Icay PR AG h GHTBh | s

referred t@e@sﬁrédhealuéhasﬂal @YreferéiRe wdlgd)adndatid tHiR WedRP nfdygbéla hkahe fonput
to the nonitor_ pixel portlon is referred to as.the nonitor video si gpal .

25 \When t heondelmegthe \asigble pqvest sugplyt e shastent b Aitearense; Retwests thee@eatieq nage

for mopy t ofalgdBidahd adttRhcd €fige Jirﬁﬂcotrfécﬁ %fﬂér@ltl@lb drivBSoliagesdbfTRE BYED o t he
noni t or pl xel Ol’tl on in accordance w

he nonitor videa signal. The
noni tor i ntﬁgéhwe\gfy pexebi(hereinatter saferred: to gagisRizy QLI first ﬁ?ég“é% e thier
the same Gngfld ODEDH Gl SRERUAMRerdl bxibla® Pixels, Moreover, it is
preferable that the nonitor 1mage In an average 30 value in tine is
substantially t h'EhﬁstBIt@fer’enolﬁlhe iQiEmt gritly e ddeor @gtus} offa difeereftsyyrigm

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 displaved on the monitor pixel
portion in accordance with the monitor video signal. The monitor image may be either
a static image or a dynamic image. Further, the same gradation may be displaved 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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OLED and the nmonitor OLED is displayed such that the degree of
deterioration becones the sane between the display OLED and the nonitor
OLED. -4 Note that the reference value of the current does not need to be
fixed at the same value at all times. A plurality of nonitor inages with
different reference current values are prepared, and the nonitor inage may
be selected every nonitor. O course. several kinds of nonitor imges with

the sanme referen nt value may b repare bove- des r| bed
structure, in thg%f gh‘[ ﬁ@nfeﬁtrewé: g@%‘i 8@“8’1 "{}H:@t P& %‘Ht““pﬁﬁ?g’ﬁtﬁl
reducti on edmé halut umlhamee oA pthlnem@.cﬁ.‘mq@rﬂfbrbnﬂa@dstpm}eaﬁﬁebr@v&&e‘ﬁbé thxtrd?ﬁi

det t f th emtting | ayer As a result. a clear
i (raragrel g;fil | geso?ﬂeé’b%/pé ‘L&‘F g‘?‘tor "ﬁ‘“g‘h@"gBFﬁ legird pYAY RIS rOUERWHE-t hr ee

ki nds of Osdviosal kﬂ;ﬁls@w&&@pm@udawlm the §drfcheterbhdeduB@R) vARIMBy 6O pHShreal €
used, npnitor pi XE@_&BI’U ons corresponding to the respective colors may be

provi ded, and th& aeYargribed pevgiurentiythe dighb amitiag device of dreyprerm@d of
each col or jfvendidie 'il?ebﬂédﬁ&forn%ftthé NEnifhdbd? of'thed ﬁﬂED e Eeaﬂggre PQVE:I;' With the

structure, the balance of |um nance amon e respecti ors is

prevent ed flieteremaemgf |tBEorganin lightdemittieg a}@torAtarremét di slpblaya@geevenbMen

t he organlgséﬁ %ﬁght emtting layers of the OLEDs deteriorate at different

speeds in ac {dance with the correspondi ng colors. Further, a tenperature
of the organic | Fygitherennt thengolay display inmdfdeuémcetlichy ttage kinderoft @rlpEDﬁtur e,

h h t K Ge th
crep | ar PrBPaoe o R Vo areerd ot B phied e ¢ oGty ot PR
changes 20correspomdinigl anhe rw;febmtdﬁaﬂmerm@r B plxro@ldeEJ ghd the EB daivetadgrnof a

| t t har act eri sti t he OL n the tenperature of the
ormre | IR B meatied thasiery GLED T taek ok i RO Y KR e QL ED tarE . i 1

the tenperadltige. owlmhmlmﬁﬁmre tht WatanEdTot tunﬂgandewnghﬁetf»é’%ﬁctwegé&%m i{ he
OLED dri w&g cur({ beconmes larger, Since the relations Iﬁﬂ?set ween t he

OLED dri vi Pgvenied Bam bging lask andi desied coler eaebedisplavedeven winssthgpreanic y
propor {3 ONgght ehﬂ@mkllme'?@é‘ict‘ﬁe @LE]?@dQer’ﬁPaQ%@@ﬁFe?ed?'s %E ifScdofEnQ-Fitn (L1 Vi ng

current becones rger. In Fig. 2, the constant voltage [um nance shows
verti cal p@freéﬂomg@fﬂ@@t 24 hours. This is because a terrperature

di fference bet ga‘yte?@%rﬂhgthéf i dr z{rh@f’lkﬁtd re{%g}éﬁ&' is ﬂﬂh@ﬁce

emtti ng devi ce sent | nvent Iving currenr can
al ways be e tegmqgtt@mt ht;y gemeragasl bethd ORERY panel itself, or the hke Generally,

when the OLED is driven at a constant voltage, the 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 laver is
changed. When the voltage is constant, if the temperature of the organic light emitting
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 laver is
changed. Therefore, a constant luminance can be obtained without being influenced

by the temperature change, and also, the increase in power consumption with the
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30 the OLED driving voltage even if the tenperature of the organic |ight
emtting laver is changed. Therefore, a constant |um nance can be obtai ned
wi t hout being influenced by the tenperature change, and also, the increase
in power consunption with the 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 organic |ight
emtting materi, in the.color display, the |Ium nances of the OLEDs
of the respé%??%%"@“%é?BPgpﬁ%ﬁ"fg separately changed in accordance with the
t enper at ure. Howdigeover,N at Begred iqfhiheedidnie Nef dQVIOIEEIDfdrI\h@ pueReNntin the

invention, the constant |um n be . obtai n out bein influenced
oy e oS HRR e o] A e SepENC e (i Kingt R S 2 ey CTine
respect i venf@dri S Tl%lspﬁ@‘ﬂfénécﬂgr Py, bBE Nemiates FNEle DIYESE bEhL RHEctiGaN be
di spl ayed. 10 Incidentally, the present invention is particularly effective

for an act FAHersyay P&%enarﬁﬂv chepgetljimaccedanee Wih ths §mpsratyre neHgwaven inghe
drive, andjbg ahdtneLhdRed bf/&ef;s}éseﬂf‘uﬁ%ﬁ&? thBdstahe hirSik n&%atntl% sbtqr%\éhce of
anal ogue gradation drive. Further, the présent |Invention can be applied to
a passive Wignaet kel influgnersl/by the temperatirechange, Thes. iiam balancepiixiemipamce i on
can be eff ) rn

ndi cat or Sgﬁbgé/ ?l}u]ev rc#ﬁ{é?w'c o rg fllqls eggrﬁtg&e lﬂlro#? bl:?xgngt fu?cpg dempeg{j&filob ﬁan b

noni tor takeplayés sanme type as the pixel, mhereby the deterioration of the
(F'_:IOi’(I’eleC %EDC ;ﬁnbpnc1cfenpa?n t WCPtI' QSCPIL eaxgtéoql:%&glrt}ctu arly C}?ﬁ; Or}%el %&}VE%’QI rix
DESCRI PTI Clxlglﬁ?ﬂ-'erﬂit—iﬁgi)ﬂWMd\lﬁEdlgitﬂ tirhe geciatopdriyé, ngdds alsb na@&ctan g)r aln dcsiva

bl ock di agra % ht eglttlng dev%Fe of the present _j nvent Fi g
shows a chg’ﬁ&n eht ciifs Ph Walesrs Fatatsn VG onSPYRE: ¢ ?r%rﬁfemdrl ve

or in COﬂSIrﬁrﬂhtlc)fDéaTn&i}th@héd/ﬁ)d%sﬁb%vh&xﬁhﬂw&l&hange of a current ln
accordance with a tenperature of an organic |ight emtting |aver; .4

is a pixel circufprthmgrathomonter pixghporian can hg cHestively efediing ¢ ﬁlé@)é

i nvent ![133”, icohg- loé)ssﬁﬁi’é@nsa ifi@nas R R M haPhid BnadnRhAaReSeM 1 addition,
correcti on;
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;
Fig. 7 shows a relationship between a deviation current and a correction

voltage;
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30 Fig. 6 is a block diagramof a correction circuit; Fig. 7 shows a

rel ati onship between a deviation current and a correction voltage; -6 Fig.
8 is a pixel circuit diagramof a light emtting device of the present
invention; Fig. 9 is a diagramshowi ng a nethod of driving the |ight
emtting device of the present invention; 5 Figs. 10A and | OB are bl ock
diagrans of driver circuits; Figs. 11A to 11C show an appearance of the

light emtting devjceg .of the esenf - nv Oy it g . 0.
appear ance of thgﬁ{#'i ghlt9 ‘le%r‘\%% ic%gl?ie({?/%%r‘éﬂo %Aghf)r%ns“etﬁ{t: d?‘ﬁée%? ?%Fn;piibmﬁ gs.
13A to 13Disvmioa; net hod of manufacturing the light emtting device of the
present invention, Figs. . 14A to 14C show the nmeth {n.nanufact uring the
light emtting dg:\’}ii'fcdeg afflagram sEpRIEH MF gﬁf FB\r’ﬁnciﬁjﬁ:ﬁﬁhst.mil Wcar%lcf[%g[hs ow

t he met hod p}éseﬁﬁilﬁu&ﬁﬁinl;lri ng the light emtting device 15 of the present-
invention; Figs. 16A and 16B show a net ho manuf acturing the |ight

hod o
enmitting device [gs-tfé 39dd08are pipsk fiaesms ﬁrqjé".er §FAo 17H show el ectronic

equi pment usi ng teygs | 119¢0%ko &M thdw adevipesrapde of Be PipBS effittinVe@Videost tand 20
Figs. 18A and 18B Show changes of a voltage-current characteristic and a
current - | urirefigREBVeHEMAct eri stic of an OLED due to deteriofation. DETAILED

DESCRI PTION OF T PREFR D 81 : eff th
% :f? %g@g “‘EMEE?&W& e h%h@@lfntitﬁ defceSbf Whd Pr&sehd e

: . , he
present inventio escri . 25 Fig. is a block diagramof the
structure chvemtlo@LED panel of the present invention. Reference nuneral 101

denot es ,a di spl ay::pi X8l N b | f Al spl: js :
102 ar me or med |%Flgréa;i§fxxt8q§?f g{rz)g}nge nuogrlerbrfgvmfgé&&d%ﬁ%tth 8?"2%%%“?%?&%%)(%
portion in théipekem imtentiah; ty of nonitor pixels 104 are forned in matrix.

Elu; E:Ble{ ' an(rje];e(t:]gtr%gﬁ' Iqhige t(rﬁ)ﬂétv%e §1t905w anrédm%tggd g? %%BSfa@tu?ﬁgrtﬁg ligﬂtne?nﬁ]tﬁligv&rvice
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 emitting device of
the éresent 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, respectively.
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, although the source
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30 circuit, respectively. The display pixel portion 101 and the nonitor

pi xel portion 103 may be forned on the sanme substrate or forned on
different substrates. Note that.. although the source -7 line driver
circuit 105 and the gate line driver circuit 106 are forned on the
substrate on which the display pixel portion 101 and the nonitor pixel
portion 103 are forned in Fig. 1, the present invention is not limted to

this struct u rizver, circuit 05 and the gate |ine

i ver or v alfecr EREABH e BE o8 08 Ok SHb 102 At R ol E g
substrate ovhmﬂnt}mmmdm/ pixeleporpior 10 bandlid mnitoheixsORirtied 103 xelfosdd inde. 103
is forned, e connected.to pi xel LPort on 101 or the nonitor

pi xel porti 0?51 ﬁB@g%/%H%YFd‘HO" a’ BBW'EE‘E‘{)PO Eh‘c?f“%% B EBCSOUERE (AR ANVYHarddur ce

line dri verl()GIJnsthe £0% 1RIRAUrDRE calie 106 hia9 bR foriRéd 6h kIUidbsHHe dff&eRY Q¥hded
in Fig. the present invention is not limted to this structure. The

nunmber of sfg%?‘tbétrﬁeﬁ)@ WRICH dhe Rixslqgrtien YQisorthe masgonpi¥skporgen 463 é formed.i ne

driver cir Gl tisaylcdiR¥ctb® tMhRipi fek bbitionSIBh obyh@méﬁ%rqn%l oftidt ﬂ?j thrdugnFi 9-
1, source lines Sl to Sx, power supply lines VI to VX c? gate lines Gl to

Gy are proVi (EHCSAr such agi agpkBfy. pFlkréher pfmﬁtiot;fcellmﬁ dﬂM@’éﬁerlat s@luan@ oh¢ gate
S(x+1), a RRWREivet Bt ioaﬁ&e&@a«ééad u@%ﬁee Leb N S e &r?lg%q{g? e}gﬁsav' ded

inthe nonitor pixel portio _source i Nes
number of pigsrugBres uﬂﬁteynumbﬂe;of aperce cbme a:lrwayslrttthE Kammnd thamuhder of gate

A D HnklofiREr ciH AR 108 Ll B SRkl 31 BB O] 0 M50 in P TS

an exanple in onl'y pi xe el's 0 the source line S(x+1)
are provided in thehempm Figr lpsouette lpes tS1ao SlcOﬁow& ﬁlprM”lmLs ROM@V¥ex and Bstel | ght

emtting devic rese i.nvent.io is i is structure.
Pi xel s of gnﬁ? A1 F #&sarﬁa%)ﬁ °d "ﬂ)ltﬁ g}sippay SB‘UF’BE neé-gﬁ%ty“ BRUTET JWF ded
in 20 the 18oxi1)pa poweelsupsly tlinerv(a3) afr@mmuurberneet}lpsoxgk Sar® pRiaRMin! fet he .
noni t or pi xel be approprlately sel ected by a designer.

t 103
Di spl ay qgwltfg%rﬂé@%ﬁl%l@gd 1he PHEDEL8h oYy dings 4Bl dhe plurties of gower

Fur t hers W@ﬂ[bﬁl?ﬂmg—ﬁ%oﬂ-ﬁ’l&a% thePiati¢l dedrthét, fnh&idftﬁ)%gg(iﬁé%@m@?rHlff&Entﬂh?&@' S
104. The ay OLED 107 and the npnitor each have an anode and

a cat hode. M3y %Prpﬁi@ds pdtsofindag. pran eixﬁmpl?emd’a@éh mbrmmlﬁ@fan@bee hsvinged as
o1 bt rode (Recondt ol Do) FEPLR by " RBRYE kS GRNAF 105, BEARRTD, o
as a pixel th die, llghh@rmﬁoaedc\sca:@tltbd mcseolppwnhgl ig|ne¢ timitkel to this
structure. Pixels of plural lines having a plurality of source lines 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 1()2..
Further, monitor OLEDs 108 are provided in the respective monitor pixels 104. The
display OLED 107 and the monitor OLED 108 each have an 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 variable power supply 109. The

opposing electrodes of the display OLEDs 107 are all connected to the display varjable
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The pi xel 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 variable
power supply 109. The opposing el ectrodes of the display OLEDs 107 are al
connected to the display variable -8 power supply 109. Note that the
opposi ng el ectrodes of the display OLEDs 107 may be connected to the

di splay variabl e S Ly, . t hr ough .one el eppnt ..o a lurali ty of
el enents. &WF%%U‘)@&Q@Qh;{lﬁ‘g,c)ﬁf‘%gg%?%q& %%‘??06‘8%00 eedéséﬂd}oPL% @07'”@ or
CLEDs 108 bs connemthes ttkel displdyvhearubiie posepRliyplli Y Nraugh) ohd fetengdnt astea TFT

or a pluraljty. of TFTs. The power supply line V(x+1l) is connected to a
moni t or vaPI”é%ltéof)BkRE}E“@uppl y 110 through an ameter 111. The opposi ng

el ectrodes of thennmeidier Heh&Dhe Iitel Ml talt of eRHNECHRnbMdr BLEDYI18is
vari abl e power supply 110. Note that_the opposing _el ectrodes of the
moni t or > OLEpRAeesE tﬁége BPEWED ALY dige t Yxerhb thigpgh afe VAT o elusgitgrof hiolSsuppl y

110 t hr oughrhenewet & 1R A1y 5akbintcRll 8! LARRAIS: vARbLR bban sippiyFily 1.
t he displ ay vgr%i abl gﬁg%v\er z(u%)?]; 109 gnd tt he m)rgi t\ér va?i ablisedﬁo},\/__\er
happas

suppl y 1lothapeshcanamerctd ldlch ing ¢esirades gpgleymonins QLigles 198 kepall at  a
hi gh pot ent.} d i .1 he i I 0 Si | e ow
pot enti al %@?gﬂc&( @o%e#&ltﬁevg%ggiﬁp q’iegvsglﬁﬂyog??'s (rfllg)tté Istlhér;tl p%d%%)go'ﬁ‘ﬁ S

st ruct ur e, ekrotodes of dhes moaiorv@EEBS 168 iayplmerennsctpg oy tht0Bomfvd viatisblepoivieor

vari ab power I 10 be connected.such . that the current flown
throughl(?t hguP&I%]S#tg@r%_géan(%eﬁ‘gofﬁgnlrrrﬁolr%?'f)g?leﬁfgﬁ 108 has a forward bias.
Further, a positNote tHagria Hipelateadigplayl ¥dridbde power siggly $09and nee asmaot | y

| ocat ed between the nonitor wvariable power supply 1.10 and the power supply
| hes  0vaTRLeRaF e DRl e ot SHEh ubiRiteth b ind S8 BOFE® dBver
supply 110a&fpth gdiéntiaD @D wid]eathe 6ppsaitRselediride sRIBGEkEP AR Blw pddnGANYEHS a
correction_circuit which controls the displ aé_ vari abl e power .supply 109
and the moRTEYCTy Hici REBTeRt BoRBYO st Jimited tg ARis grarfuze. ard,Hieetisplgayrédble
(measugj$d }J@Jvé{egup?ﬁﬁﬁw gt Wet Rodife \%ﬁﬁﬁl@%’ow%ﬂaupp?pqu) fh52hd YonnkeB8d Z8ch

correction circuit "112 controls the voltage supplied to the opposing
el ect r odesthgt thejrarreq QW&WIMCMI%@Lg%l o the gpaiter O; 198 hasor Vix
fromthe d'r Lappiyari abl e power supply 109 and the voltage supplied to the
opposing e ectrodeé of the nonitor .

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.

20 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

25  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.

30 Incidentally, the ammeter 111, the display variable power supply 109. the

monitor variable power supply [10 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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OLEDs 108 and the power supply line V(x+1) fromthe nonitor variable power
supply 110. -30 Incidentally, the ammeter 1.11, the display variable power
supply 109. the nonitor variable power supply 110 and the correction
circuit 112 may be formed on the substrate different fromthe substrate on
whi ch the display pixel portion 101 and the -9 nonitor pixel portion 1.03
are formed, and nay be connected to the display pixel portion 101 and the

moni tor pi XRoni (};) J!e‘i)gorjc%ﬁ IQ)H Py%gm? %H&?g&;&r nnLctthtFto tlnb‘élts lé{% é)[l:)‘( ziaon?!ﬁ)g the

above-descri be nents na e Same s

di spl ay pi xién dnpdhft mnltalom\alrm)rﬁdnelﬂ?ﬁ)gulrcb@h cpmoneLctpxom:t uhoMk&OSItt@quret hﬂ;bl Ien
a color dis d y va e itor wvari
power suppl ;@%)géédggprgée%f?%ﬂ()'genfcraﬁ[7 ﬁ%f"%fﬂ t“‘érpgﬁﬁ%}irﬂe Prt ?/fJH’@B“ﬂBN'eaCh
col or, and perticd HD ahdithe ngnitot piagiepoimon bas.corrected hr the OLED of each

col or Not e t hat t t.his the correction circuit nmay be provided for
each coPor, or tlfé’ Eorrdn® Oi%‘na:‘é%lt‘}’ FPde; 7 AliPEaYnRTIaBle PRVERFi HEBLY 8rmemEOrOLEDs

of plural catigsis .podRr Kiysply,4a sbrestioh Rercaietaad |a§dlrr§ﬁété'xcﬁ1‘d(/ %eaﬂfroxtnti?d BT

i xel 104. Note that the display pixel 102 has the sahe device connection
gt ructure &81%nanthami@eEDpiseng y@hage 1% heoperrestedpiigdle QDED; pf 511@ cdlohas

[ime Vo), e Ko SR ybGeciBf ciihic sy psfidely rof BERBIE 887

t he noni t oCOMIED CPORCtiqeirguitaady be pmtd@déoshom]im dipfurakdcalers) ust 15 one
exanpl and the i i

thereo? and the gg%ggﬁqvg{]tdgr%%%gﬁ m% ?ggptﬂ% Bé%r P"‘r% ¢E(g4 '\5]?}8 h‘?t e hown
in Fig. 4. dFpkylpigtl02das themgmeaﬂevmceomfecmdsrestpmasem thie miveariidol pnce]gﬂyzltﬁke anly
structure providegd that the d% volta t he OLED each pixe
can be control |l egﬁ!lﬁ Frier B‘Fi (&}El & %\/&eﬁg tﬂ%ﬁ?‘ﬂfceglleﬁs %‘Jl)ihe%“ﬁ ine (6Tt r ode
of the swi tlctoi yg tH'd:jﬁowaﬂsu@N:dmaal}(txe(ﬂ) taoswitehiGaTET . 20, la 86vitd: - TINQ20f 4 @
source regi in re o]%‘%t Bg Sﬂ%Chl ng TFT 120 is _connect ed to
the source f‘?aﬁgors 22+‘lr) th&rﬁ}o QU‘( 1085 Pisek Bepctuse shoysn én Bige tif gufe of
the dns Vi bge danpleland the fumbéteof MneRarfdOdiEments Gﬂih@'bl\?!z'qC{h@kgl'aEEhé}eé HdQRe Of
the driving TFET. 121 is cqonnected to the power supply line V(x+1 and the

other is cHAMEEHYyAEROL limiteditg Hiose irethe sugiutstshowa inbrg. thor Thefizhy oittimae

capacitor dedcd f !‘l’l@rﬁ?@éénpﬁﬁl@ﬁ?d?) ﬁ']bf takgéngéir@ctﬁxlc 54068 i l{ekghgf)' a/xji\ﬂgo TFT
121 and the power su&zgé i ne V(x+ tor |xe shown T

Fig. 4, t hgol&gp@rﬁtﬂpeﬁ wa@clgmxgl ¢a|nm§ cqltrq)léed by the vanable 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 wwth a nonitor video signal by the source line driver circuit
105. When the switching TFT 120 is turned on, the nonitor video signal
input to the source line S(x+i) 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

el eot r ade. GOHAR: OGPy BL WiRol VRIS ot SOHTIT 00T pli g BRI
supply 110£HIHM§Q$tmeﬂhghntor OLED 108 enits Iight V%lle the moni t or OLED
rlrggsiufegmt/;f iuggalwl% fhel%onééﬁﬁ%bﬁggeggrpu{tggs Ymel?t t‘,lercffﬁ“ 1y ﬂ"’Z‘gu ‘f&é"”hfﬂ;ﬁerl od
for the neasmtersrelifl. ofThe heeasured eatuedisidaer 8 sdep@NdE BErreRiod cﬁ&hftoﬁflancme of

t he ameter t he the |ength e to or |onger

nd erlod eeds to e
t han t hat F“‘B‘Flté‘“ ‘asrﬂi’%’au merhgt %fet'hélt}%é Qtneéfﬂr@grorbarpegf@"ﬁénqwfn%u
Further, Wainfndidrel 1a)arRt @k pedidd neddd@o AxRY tﬁQ%n\&ﬁH dfiaPlo (Srh@négﬁhiﬂv'mhf/@{l l‘H@ of
t he current flow ng in_ the neasurenent Berlo is made to be read. 10 In

the correcPPef dpiiRg which the measuprmEDy; cay by Retiaresd. ¢ Furiber vafh thenemmetsst
current  vaiend 5RESIANRR Hahd BlaxBhfin GNP AE B uI[JaﬁmoM;t ﬁqe%é;sut@?ﬁén‘?

there is sone difference between the neasure erence
val ue, thepPedisdamadsriobereadit 112 controls the nonitor variable power

supply;d10 and t thg'cémza}/onv(ﬁtrc'uﬁqllg tHQ%)%S_H?%‘H)gAA%C %ﬁt%e cAndn. and'a gfc;tfrf;etétge 15

voltage bet ween the power supply e opposing a8c
of the noniwaloe (ref_eE@ct(SVSlua)tdretdompanddt adbelen vbmezasd hher]aokm’re isssopd gifflerenes VI

d L | f. the di EDs 107.. Th e OLED
o' vi ng. voPtaget Bt Reqilu Rl 5B BoseiiS AL R citrar oo ek LA sl

corrected, ttmnﬂoxatorGlaEEble qbbmr sgppty 1 1@ Bid WCtdis;ﬁa\Uﬁ&laibﬁﬁpcﬁi/eresubbﬂV\ﬁw hm e

that the OLED d be corrected by controlling the
- pot’j1 ent i gl ‘é‘tm’tcftsr'!h\éld’n e ﬁ%ﬁ“ HTBW"%QIC?BPRJV(iWﬁyV@é Lxepd %t@@owg@mmé«ﬂ i ng

t he potgnt othe nidnitoh©OLBIP 068 Al Bk SBltaRAR e he Ewémb plytiiRs GhEB Wik hiyd ng
vol t age maél be Cere ted by controlling both t otenfial at the power

supply lin es‘tpﬂgs‘%ﬁ eeRdgs St dht figplay Ol 1%p6§1“ﬁgthél%ﬁlt)(5’d’é“r§ valtagey g, 5
shows a change @fplkP@IRBO (I ind 8 ¥BIGISLED 1018 ofd ERre 00 &Obirslq 25 in
the case where the potential at the power supply line side’is contr ed in
a col or @Mlng current with a desired size flows.
Note that the OLED driving voltage may be corrected by controlling the
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. 3, 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. 5, the potentials of the opposing clectrodes (opposing potentials)

-1 -



emtting 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. Simlarly, Vg indicates the OLED driving
vol tage before correction in a display OLED (G for G and Vg(, indicates
the OLED driving voltage after correction. Vb indicates 30 the OLED driving
vol tage before correction in a display OLED (B) for B. and Vb" i ndicates

the OLED err?'ﬁ?g yto hEa‘gl%U’i‘Ne m qP ok &Ct%%nq%yos rlii‘ffseT%]%tCIS:[él.?D)dlslvuﬁcue{Feén ]as xed

potentials 0O t odes pot e
at the sanemtmued fbne\adr{/ dmfpldyk@LHDsqfl cayh Ghlbbsind The péieriid] difithd pegweduppnt i s

nmeasured fqr eyery disp]a O_E af each cplor, and the potential of the

power suppl '}’ YH"#‘%W%‘B&)@ 1\4‘35?55' ‘f)o‘iogﬁﬂl%qo)byi theg gﬁPlﬁ‘b’lT'EH‘thCy PPWET §HENMay
vari abl e pWreWplQ{_,EDmefng%ltﬁgﬁg%ﬁ&tai| ving voltage is corrected. 5
| nci dental |y, two vari abl e power supplies, that is, the display variable

power supply corlPESERSAY. fyyorGriphle RAVESS|SEPPlisk ghat porthe @hspbﬂid"ctfw@l%‘h‘iv?for

vari abl e paygpiyTeRBipondmeth anAsslh 2 sed
B i e R e R S SR (Y ST o

variabl e pﬁ%ﬁs%ﬁb‘gfoﬁwﬂwélt%wm pastie afegsed e Figdils bvtaﬁ}ﬂemﬁeaﬁ)ﬂneerpmner
suppl v and i{ B FRftbd 85 HEGTRALE. POAEaSHAR Mhwer olfly IS el Bl G bl B
g ove- @ cri be(‘f

devi ce of the present Invention, Wthot structure, there
can be obt alisplay de@bba?mvechmyeamd tHeummwn&erldﬂe ptbmd:r sapplai ned when the

OLED drjjyvi ng curr, Fi cans cor to th r.esent

i nventi I(())n with tlﬁ%e L%’Q/ s m érae%lgaés%ﬁl?u mYCWé] n wﬂh'?% 6'?1°V5f&t§%éb°d

| uni nance afruttoee, GlekDcasie dﬂnalaemnreesamedhmgemflhﬁmtdaﬁcmqgam abtdinghtvherd the

emtting | iS. deteriorated., As result, a clear inmage can be

di spl ayed. %?ﬁé’l’”nacﬂf”@ﬁ%‘@ P§$ %ﬁé“%eﬁﬂfm% tting device with the col or

di spl ay in whi ch Adeerdirdis thd:pferse@tpifhﬂéitﬂﬁl vt @RPESIveMRsEtedr Snrfifte VAR,
respective colors is prevented from

t he bal ance | um_nance anong
bei ng | ost r°‘§+?8°'é ofidls f‘é@l‘“&'@ﬂ%‘?f thg PHED (728 Jreasrorastachevapnid ithe Regadiqhighic
l'ight @Bt tefiinka¥RE $s @dteridigtef) ERS aG6duf b @ledf Rndte cdh be %‘fs‘%‘[ﬂveépeﬁﬁiﬁhérr‘m 20

accordance W th the corresponding colors. Further, the change of

| umi nance GRS 196 e Eliehta AMBENg LdiTices vath dhereolar displavt imperigh ube @LEﬂﬁe
LR ey SEAEMALTG YL SABE TR, B LOaLte bR A el T,
power con%ﬁrﬁp@tw@rﬁomf $ i nrh@m@@@néppmgdmt; asl odasitbé cploevenbedisplEyed ¢éven, i n
case of the,qht 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 tempcrature;
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 by 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 will 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
t enperature chang=e. Thus, the bal ance of the |um nance anpong the
respective colors is prevented frombeing, |ost, and a desired color can
be di splayed. Enbodi nents 30 Hereinafter, enbodi nents of the present
invention will be described. [Embodinment 1] -12 In this enbodinment, the

detailed structung ff an6HikeAL IO d%{iﬁlg&” Eulagrego{)%lgchkruaﬁé;ﬂ Y qlthgﬁ of

the present invention is described lagram o
struct ure chitting degice @f thegressint trucmuorrustdhscsibe@nbodi ment . A corr ectl on

circuit 203 incl S o) v(;arter i rcui

neasured val ue 23%? glcéjIA{’%Cgt(P‘é?{dgl ?cﬁ]e Sgure %n%‘ﬁo(r(ﬁl“‘f:%ﬂ?n rcérf:é‘tI éﬂc‘@"
val ue 207 amtbodimant r &l Icefreélﬂﬂm cﬁcmumoentncmbuan( Aﬁaswrﬁértc)fabi#@)n measur ed
with an_ameter 201 is ingut to Ata{D convert r circuit 204 of the

cor r ect Pon TP 1T speksuiel yalee 0% %Gﬁ\‘f 1gp c(’:‘FP‘é . somemgry Egiarelgense

neasur ed vaflie 209 agala\caﬁtr@lqierlzmgo a digital one. Digital data of 10 the
converted nmeasured value is input to the nenory for nmeasured value 205 to
be held. On the ‘OCHEFtHANE (fEF?a@PrtealvaHJ&ﬂ é\“e@WfF%éVIFf\eWéﬁ@mféﬂv@lu’é ipputdd OLED

driving cuRkEERYDI Sorveher tRcdin@oIRIIOnY a‘o%ct'i&i‘ eir&nceoyal pet J%O,K D '&ﬁb{lﬁsri i

calculation circuit 206, the digital data of the neasure val ue |
the menory Citgyit A¥hgaragalogus measuye value istqpavertegiintol 2 digital ark. t Bigitailetarice

val ue hgld tﬁé’c&nb@rtéﬂaﬁgﬁ%réd)valu@&%{ﬁﬂ CEHEGhHEors ¥r lﬂg‘gﬁtu\rl\c;dgvﬁnllfehaﬂ)ﬁﬂtbeth%lcp

conpared. Then, in accordance Wt he conparison Igital data
of the neasured Qlalh@eotanﬁh@rhb digital tdaka dfatthx: wlferetm vafieof moeOLEDudriviag

are cont 1 o g isRElGh, g WRRdry 30E e BhaPoF B IbE SR TETI BN ng
t hrough t heheadngnaledatzﬁﬁﬂthelmmuted vtahg: hiedd dxr Ehecrﬂerﬁﬂrvvfak wesasuybd grlﬁeeob fangal 1y,
t he nonitor, variab r nd the dis ari a power

suppl y 209 0 ¥ gg@n‘hﬁ%ﬁfﬁ% eaﬂglfcéb‘ﬂf’ E‘ﬁ?}dﬂlfféeg@eﬁ‘@&@%rfe%ﬁ@cﬁa\ﬂEF 2\ Hpl y
lines Y5 teeadouvdngbd tgngdednsi ng el ectrodes of the display OLEDs and the

vol t age bet vveen e power supply line V(x+1), and the opposing el ectrode of
the nonitor §h-eilc 3FGoEdansE Wity the compatison; Rerweer %Irqlgiﬁ%gd“\f'bqu afes in

t he di spl amea@relﬁauamdtth@ dIBI e SARP rBfefer®@VaRR! § tnodRH vahUSte jodkr OLED

driving current with a
supply 202 and a display variable power supply 209 are controlled in order to make the

value of the current actually flowing through the ammeter 201 close to the reference
20 value. More specifically, the monitor variable power supply 202 and the display
variable power supply 209 are controlled, whereby the voltage between the power
supply lines V1 to Vx and the opposing electrodes of the display 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
25 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 with the correction between the power supply lines VI to Vx and the

30  opposing electrodes is a correction voltage, the relationship between the deviation
current and the correction voltage is illustrated in Fig. 7, for example. In Fig. 7, the

correction voltage is changed with a constant size every time when the deviation current
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desired size flows. Wien it is assuned that the current difference between

the nmeasured value and the reference value is a deviation current and that
the voltage of the anmount for change in accordance with the correction

bet ween the power supply lines VI to Vx and the 30 opposing electrodes is a
correction voltage, the relationship between the deviation current and the
correction voltage is illustrated in Fig. 7, for exanple. In Fig. 7. the

correction igg}g%@gﬁg@@ég&gg@ﬁgﬁ&%h a constant size every tinme when the

devi ati on cu with a constant width. Note that the

rel ationship betwess thinethdenétdlohship Getwent tha ndbvidion CairfeBC bh@Nhe CBNt@RH My
not necessarh[g conformto t. e%qgﬂrfalph shown in Fibg. 7. _. s only
Ciad ?

- , 9. 7 It
necessary P tiE "aEUIAE T O Shto HREFPHSIOYR (R ELE dn P palyecRavE Ya
. rel ati onshitparsté et #a8bn chfentoandath @oftbctidievdltiot @ate aGhlaabhshid s #d: iHar ough
the ammeter becones close to the reference value. For exanple, the

rel at i oAshi3USePhvdlh HEndagHally dleving rtbroushrifie tavemeiebrieeemeoslasel wae may
have |ineartfeYencbhvife. t B6r SEMAAL) e rEldfibRRlp Bét%ﬁ/gf‘nt QR dtiolrrent 1:4;,(1[ hhtgo the

second power of the correction voltage. Note that the structure o

correct i on c@Ireetiin valagomayrhavhiligeasitpo dilsenthe idgviation Pursant omay texanpdrdpnand

t he present, {VERSALSbWe R Bite ddrfleli his structure. It is only
necessary t%at tﬁ(gecg[g)rre(??i oenédé{grcéﬁﬁ&%ggd in the present invention has the
means for neasumlaig thdtghersascinredofvtht werractibnt ¢circuitethommninethisat¢ hisodiment e

means f.Qr f ' S cal cul ation.processi ng based on the asur ed
val ue 69 n@gﬁggégk %ﬁglea%l:e&fheerprgﬁeg?fnvggvﬁ?%gtrforsﬁgmf' 4 ‘&_@5 Sgﬁj’lcmrﬁgn?\?bﬁ palge.
The vol t agmeoesbarg thét thhecomeniidrocirvdt usdd i thevpesehb isieptidy haithd hrayoldrage
val ue of the displ variabl e power supply may. not cessari|ly have the
sane str ucﬂﬁa@‘.’m{)& %eﬁgr%YﬂE%é%‘igﬁa‘%gﬂgmt%é“q é‘é‘{] gl‘?l BEISNop PeEBLRINgg
nmet hod for sbe chiciRtioh prodetiingiBasedbh @t MUisuEIH vaADRCOIRSar®s Mfahd Smattedani0 OF
| arger than a cerhai n fixed val ue isa_glr escri bed instead of performng

correct i on “OEPHEE AR OLED driving vakageenddevaltegs \wusrdidhe mopHer Ysisblopovaw
G 11 or ont e CRay polEE AR the HBley e By e s Al e o Sty o
i nvention havelée sampedstruciuge. 8lt shaydet prly seecassenr ¢hadfa chigulation tpyocgssingl i n
this embodifmidd fol theftime when the deviation current becomes a value equal to or larger than
~ a certain fixed value is prescribed instead of performing correction using the current
reference value stored in the memory.
20
[Embodiment 2]
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
25  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, a power supply line 304, a switching TFT 303, 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
30 302. One of a source region and a drain region of the switching TFT 303 is connected
to the source line 301, and the othér is connected to a gate electrode of the driving TFT
306.
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25 monitor pixel portion of the light emtting device in this enbodi nent,
noni tor pixels 300 are provided in matrix. The nonitor pixel 300 has a
source line 301, a first gate line 302, a second gate line 303, a power
supply line 304, a switching TFT 305, a driving TFT 306, an erasing TFT
309 and a nonitor OLED 307. A gate electrode of the switching TFT 305 is
connected to the first gate line 30 302. One of a source region and a

dr ai i f th h FT 30 ted to th I 301,
Grain o0t on of g SAENO BET. 0%, Koo PR atodog B e g

14 A gate shRctoeser @ﬁodr&eregkﬁh&inﬂgl driih r8@i8n io$ tHeQsieed THTT30YtiheorfRERA gat e
line 303. One of a %0 ljlglon a d.a drain re&%on of the erasing TFT 309

i s connect & POYer SYRP pitke gtherds senpecis do fgat Hlegtrads of dhirditting t o
the gate efrpgtzpgde 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
regi on df the dr AvioHEFeTEFIO30% thediyaaddtledPd s canproed tOethé@pwsa@lnpﬂv tipe

moni tor OL&d 304'a drafndR ﬁ)ht&rthéﬁﬁwh& ﬁqumls%hw nepger ae&}&&tc{mﬁf
the driving TFT 306 and_t he power Supply line 304. The power supply lin

304 is conmectt@thEIh 3ﬁﬁn| Aofcapaamrawf?el%pmdsh;pmep th_tooaquetcmw@h tan
ammet er ?"IV‘F%WOG a%ﬁqgg Sglgrl&g%&lof the nonitor OLEDs 307 are all
P Abl e

connect ed noni't or va wer “supply 311. Note that, in Fig. 8,
the nonitor Val‘Th@bewpnﬂmpljsIllipp|3ﬁ43&tOIIIBECCBdI’me{IH@ﬂltGU&hldﬂl\@.bOWbEﬁWI‘

suppl i ng,sihde is ot enti al d d the o iLn

o Dot ¥ e S ol Rghan 7T BB 51, TitheR BpERhrahicdid of M B IENE NN s ent
i Event Ih on a8 ahlo¢onnkcred g@‘ltl’td)mbhit@r \Sirfalbﬁtp;imr shpplmlbeNgEe mlath ,Mn I‘Eegleﬁﬁﬁé y

t hat the nonitor varjabl e power 11.i s connected suc t at 1nhe

Corr ent f BRI YA Rbls T SOREH AL RS tehenr a8 SetSBRLE Goer SoRBLG ARG P o
amret er 31geQes hiuh dpdi@mmwaa)l a\hdnh@ﬁpﬂﬁﬂ:gbﬁédme stdess nre;stldt@rlowap'dtamde
power supply 311 and the power 6 line 304, and be provi ded between

the nonit¥fe (¥ss) abH@WSWUEFheﬁ?ﬁSP inyqntiogrig n@hlémg%&tmfg%té;%@f oHenaybe

Ref erepce gy eéésséjvzthgﬁmgtrﬁém%r%ﬁél% QR Quaﬁ i1 WOEGtheERA O %}ilJt hfe
vol tage supplied to the opposing e rode d the power supply Tine 304

from t he newfendflowing thzdygh tbﬁowemt@@blil? 3Qiilaba§@dfdcmbmhe current val ue
(measured val ue) Tﬂ@%me?eq 3‘16 &0'3? nom&g{lly argwded between the monitor variable

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 controls the voltage
supplied to the opposing electrode 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 to 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.

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 mav be
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Note that the ammeter 310, the nonitor variable power supply 311 and the

25 correction circuit 312 may be fornmed on the substrate different fromthe
substrate on which the nonitor pixel portion is forned, and may be
connected to the nonitor pixel portion through a connector or the like. If
possi bl e, the above-descri bed conponents nay be fornmed on the sane
substrate as the nonitor pixel portion. Further, in a color display node, a

noni tor vari abl| e poywer_s ly. an ammeter 30 and a correction circuit may
be provi deHrof’HiﬁﬁéSE‘}Q‘e%[g[BPOéﬂﬂmé?P ®$ED driving voltage may be corrected
in the OLED of epfihe &r@or pi¥el éhoWhah :Flg'J‘tS HRI pordotilR o fLEE RPEAE Ghi 81 dﬁd reuit

may be provided for each color, or the compn correction circurt may be
~15 provi dé§ ¥e6pnq gatedimps03rarp | coptplladoby ditferent gafe lirsnfitieorr gircuds. sFbwn in.

Fig. 8, thgwetgsidlig 1rﬂ3(utw11‘131 frh{)r?&org?&e% sk%ﬁ? V)gggmﬁ'@éjlmé Hﬁv#%ﬁ'gﬁ'ﬁj gate line

303 are controlled by different gate r circult source |ine
301 is input w tWhgnimswieching 115'53§5 éprtainedpnaths oupniter idee S(gnahmpumnml t. 5

Wen the S%’Hu}'&hhﬂg 65}?'11 g% Eu uﬁ) Eﬂér gzﬁg e?&{rohg%fgﬁglatn%nov %(ZKIF nal ut to

the source I1ne e electfode of 306
t hr ough t hewitching 'EHTrﬂ@lTFThprﬁ Iwhehhbe dnwing rTHIh@O(drql tuined ohRl a8&ﬁda1t‘cetwltmed on

in accord cevm t.he nonit 0 .Si t he. OLE riving voltage is
applied be ﬂ“’t‘?{e‘“ﬂ Qetend g’ft wfg 9y %6181}550@ PE‘? thst PRk
noni t or aﬁ&tamz anyl th&&pp’mmgtdbécrt]ﬁoaé of He@morditbr [TVED 397 f%lli:)[lgﬁ% g%)ahuoff {m&bl% he
moni t oy, OLED 307 Then e erasing is turned on,
t he po{ entﬁ"ﬁ’i’er&f’?lﬁépgitejrg Y eanonit %gﬁiﬁjégﬂéemé@?’éh‘ and the gate el ectrode
of the driving THen3WheR eOsRBSin C%'T‘FTQSODQS &fthé&l on Qﬁ'éjpétgﬁtlcﬁrdlffér@ﬂcemr{wé%e i's
turned of f. Thus, the noni t or does not emt

present i P& SPHISH regipn prd theegatrorlpgtinde of tis driving IR lPet\?gmleS glese tazerour r ent
I's nmeasur efdi fhe tdf'ﬁ/ll?;‘g?ﬁ‘ef%?’é(hm-m RETEAHUE Ele %rH&)é%ZLgl?tﬁﬂ' Foes Hol Pn?t the

correction circuit I'n the correction circult e ‘measured val ue
of the curli@¥t and a fixed current value (reference value) are conpared.

Then, i1 (e ©5 OSKELLYShl SO 0 pl RIS SyReL SR g o

value and the re ce val ue r varla € po
cont r ol | ecturment &r megturedhin thel Anagetehd1MeeThe heasuoed valae ppldatd IsnenBf theand
t he opposiéggreggignc&;&ciitejlil’hus, the OLED driving voltage is corrected in the
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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nmoni tor OLED 307 of the nonitor pixel 300, and an OLED driving current with
a desired size flows. 25 Note that the OLED driving voltage nay be
corrected by controlling the potential at the power supply line side, or
may be corrected by controlling the potential at the opposing el ectrode
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
opposi ng el ectrode side. 30 Further, an inmage for nonitor is preferably an
i mage in WHPEHUERE RUFR NGRS & theoertiss Brasuprdl pilee| becamep sawilpl as deil thy ght
in the pixehefQfdd Phue BHEhE frefeRBLE Vafue@Becolle” Rfeek.n ﬂ]hﬁlecllljl[)ﬁlg(ﬂ't infie Uhe
measured with the ammeter, the ratio of the error in the - nmeasur eq
current valgadatigntdidhe same deviebas theetvore s the potesissimadd ar omsr lotiake bre:
measured v ; r val ue becone larger. In the nonitor inage.
_the gradaﬁ#g%eggg?ﬁgﬁggﬁéﬁvgggﬁnés the average of the pixels is made in
order t@& nake t heNotpribgl edthough dhet etruaumat ofo theumiohlompixe! Notdesdribad ,inathtshough
t he struct e tor.pixel |s described in thi enbodi nent, a -
di spl ay pi %n&ogFrg%&hgrsﬁ 5‘%‘%‘9%’%&2%% iﬁ%st SAMGoERFEYre | h%??’ﬁ%"e" 3t 2¥5e0f Hiespl ay
pi xel , the dispheyr pixeal) phey pbieresupplynidie isaionesiedtedao tthe ammeedreind #NppRing
opposi ng el egtrod of %dbggbag OLED i,s connected to not the nonitor
variabl e p&t&i méﬁﬁgw“%’ Y |15 SPARFCted tp 40F e dBoRitor Supatls power supply but
structure cfdiglsy paridle MUF@VI hi s enbodi nent is just one exanple. and

[

the present invention is not mted to this structure. Note that this

enbodi tént can bethe FCRERAL B Myelishawnyin khis sebodiminedtliuii ove erdvende-redt 1.
[ Embodi menthedpredént lifvenhibs i< ORHiRND thid sHBRO" N Gt gl'i?&h?ﬁ’ﬂ@ﬂe{ltﬂca}l he
nonitor pixel portion in erformng correction of a current 1n e |'I'ght
emitting dévlipl?@@fedtwf?ﬂl)ég@lﬁg cpmbingd vath Embodiesor [.bed. | n the present

i nvention, the correction of the current may al ways be conducted, or nay
be conducted at the tinme predeterm ned in advance by setting. A user nay
20 ar bi t r alEmpodioresiud] t he correction of the current. The display pixel

e 11119 devi co_ oF inameBt . ARbLRT, BB 3RRRYE e na s pordonin ' O
restri ct edperforming correction of a current in the light emitting device of the present invention is
‘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

nN
(7]

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.
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A reference value of the current at the tinme when the nonitor inmage is

di splayed is stored in the correction circuit. Thus, the correction can be
performed 25 without obstruction to and influence on the inmage display on
a screen. Further, nonitor imges having different reference current val ues
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 ere the nonitor image is not used, it is not

necessary that a nDnit eo S|gnal i s used. and of course, the inmage 30
to be displayed is not ¢ eﬂnﬁgar ONatent i gRoofula iyser. The monitor
i mge during a current itor 1s made to satisfy the following condition.
-17 n k - nk = const. mula 1) In Formula 1. synbol n indicates the
total nunber of Cmalét&tnudms g¥mbolvi Gedicatés ehlegaal nu&b@b@i okdddﬂdhcpaf asviliip

nunmber qf rad ti nd t.akes a value o Synbol i ndi cat es
t he nunBer g x‘(g b%a]f “‘i‘ﬁ‘éehﬁﬁb'é‘fmlbef’ ‘er%rdg‘ttlo(?hs“‘aﬁ [%Li‘ i ’t‘Htét of 0 1o n.
moni t or - pi Mmmrrﬁd mcaumetﬁaatbcr bf poR&ewRh tﬁ@ﬂuinnghbt 8RldhdiddRof k in the

device-v'lith the qﬁlor_ dIS Formula | is ap d fo every pixels
cor r espondi RYHB T PAEEPDY . QENEMeHbSﬁFﬁgﬁPCé§H 5@“Pﬁ%F@H§ﬁtéﬂ’HyfﬁéPhg
freely conhiigesl, Wothula 1Gs ERRIRG 15ROy biRls correks 4 iRAkh #loln this

enbodi nent, a driving method of the'l'ight enmtting device of the present

i nvention in Fi g.This g3/bqdigeny cpg brosimpleresnted thy beingr disely tcompbiingd gvitiNot e

that. 35 ifhbddmed 18 ROri zontal axis.indicates tinme and a vertical axis

i ndicates the position of it display pixel connected to a gate line. In

this enbodlnent a driving nethod of the display pixel portion is

descri bed. (a7display of the nonitor pixel portion can be

perfornmed by u5|ngl} L sanme driving nethod. First, when a witing period Ta

is started, the dovis smppdilynqnnterdrwaig ofetttodeot 2@ peheemupgl@ev[oenes thd to
ectrode of

VS, Kopt ey LS | 350 HIE ARLEREL b RS- RRIRRAS, BlGELS
di spl aytspi xelFg.Chnrtecizedtat axis hmdlgaaéqenme nad Glveftibab pkx&ynqht:d(ed Ehequhhﬁ dtia st
Lnt ) |1 oot i BRel EBORRLOIERe Tt B B ESboAMeRL 4 iRy ethod 60T "
display pixel portion is described. However, a display of the monitor pixel portion can
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

L]
W

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 gate line G2 is turned on by
the selection signal. Next, the digital video signal of the first bit from each ol the

source lines (S1 to Sx) is input to the gate electrode of the driving TFT 121 through the
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Then, a video signal of digital (hereinafter referred to as digital video
signal) of 25 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. Simlarly to
the display pixels of the first line, the swtching TFT 120 of each of the

30 di spl ay @lﬁir%yﬂi'ﬂtlﬂ?o @d%ﬂ%%ﬁ“grbei\x%'f%@%&cﬁﬁenem ed to the agate line

& is turned on ectio digital video signal of
the first bit frchhemadte digital h@deosmngdt‘eoﬂ uhaémt(tﬁu arb@n[Sx)to itige dim;ﬁlutr pixeld he

d TET 121 th 9 i i 20
o cach: ai <51 B Hoes Aok ! IR0 ok SRS, o1l vitel il obe ree il

of the firsie mpmarmeucmm y piRelb bedmitmmy iPh ¥eitimg Perio@Th 1.t NRolel tARSid Mis
order. Theep gital video signals of the first bit

d th
are inpdt t& roqugn‘fﬂt: Haggh%/a%ﬁls "‘6“?0 é}gna)( Ff'emPPtnE’s‘hesl"éelvxﬁ“ie%‘lgn@dbé}el digitalg) .

Not e that, video diksal 3 ﬁ‘xﬁbﬂ@l tH8Bhte cldddtbdd BEtheidgivir deeptﬁbgaﬁ{he'évﬂcﬂmt i
t he pi xel _ that the digital video signal |S|nput to the gate

el ectrode ‘driving TFT 121 through the switching TFT- t20. - . The
writing period Tafhel $rigQTPériithl @Q‘amtsp , afld MedPh & ppcgfﬁe(?ﬂ)d-l:f ik §tdﬁ£:é?r t ed

In the display period Trl, the power y potentl a ower
li ne becomds theidisplay peried At . he hfawrrﬁglpalyw@tmtwl off thdipbfver euppdy Wne be¢dmecs

opposi Ag ehpChhRARadvih Sf&hﬁﬂt dlﬁgﬁgcé Qith thpg)lpgg{%?%ggc%$det Wg[tﬂtd_nvE\'%etnrrtt he

power supply potentia |ven to't pi xel . .
this enbodisndnthat the Oh&lbases Wkt whehthediogier abipply eeensinbisadivérag ihefgixerat i on

of "O0", = 1is in an off state. Thus, the power supply
potenti al I%le@[rbétfél;‘%glo-iéeﬁn to the pixel electrode of the display OLED 107.

As a result, the Iniltlsplempod]nElat 10 Theoéast heheed mB|cﬁgithIvMbb sigal haMnférnididn
does not emt light. On

di gital d nf or, t| on "o"
The tont r aff 0h i BviRRer AT S e G Sheal TOiudtr ReTARPRRPITGH intton of
"1", the dgivwenng tHFPixéRdlettfodervtane eﬁpﬁy&jmnibvs Al tlereﬂﬁwﬁe §f(é_£ﬂa}5>0LED As &

tenti al 20 the pixel electrode of the displa
PoLential e R SEPRYGPh bedgiH Hifeppigar! Ry tainTREAERAGOT 2l

vi deo si gnabeshﬁweﬂgt lighe. i nformation of "1" emts [ight.
On the contrary, in the case where the digital video signal has information of
“1”, 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 display 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 display 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 Ta2 is started.
The power supply potential of the power supply line again becomes the potential of the
30 opposing electrode of the OLED. Si'milarly 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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As descri bed above, the display OLED 107 is in an em ssion state or a
non-em ssion state in the display period Trl, and all the display pixels
performthe 25 display. The period during which the display pixels perform
the display is called a display period Tr. Particularly, the display period
whi ch 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 conp b Tat | tarted The

suppl y potenh qeﬁ ?l%qﬂ%‘}t %\%/eerfgsp\tijwﬁ'p?lxagoﬁé Qﬁgﬂ‘?sﬁe g’“t‘ﬁ@“ﬁo?"éfﬂ%
the 30 opposing "EﬂeewtmodpeMd Tieis@okiplet&d, rinb ahidry atdisgliep&aseTf is khered.
writing per,iéod Ta 1. te lines are selected in order, and the

digital videy %qvbﬁ{aﬁugr?‘équ‘%wkg@sﬁcp%ef SupRLY Ling hscomes e potgnaialihaying ghe

pi xel s. ThepguaitiaD diftdtEndagwith it ofyﬁtﬁ‘s i GIeE@édeVWﬂﬁoarﬁ bﬂ@ﬁ’tl fuchf thh e ?Il.g
second hit are |nput to the dis I xel s of the lines Is cal t he

wri ti ngperSith ettt wherjthe W"YetrﬁHEPIbQP&BHaI‘F&&VCg t‘éﬁwmléﬂtlélﬁwamjoﬁ the @LED.

di splay’ perfiRd, il dheldisphyikas perfbith BRWpIAUPPI Y potential of the power
supply line becones t he otenpl al having the potential difference with the

opposi ng el ectr od@w\mhoweﬁﬁ%ébbs@@perguem ig regeatedly perfepined uatrrrh the digightviddoen
he PONE! SHBRLYoPRLE ! 8t ihBuBoBe didhdy GixBlex Bha HLEHBI%Rkg WL R

Then, all the dlsp@é pi xel s perf orm spla escrl
oper at i on idsplaspperiadiTy aliernatelvnapbeanst | Wltelnealbltlgl dlawmvnpde@ds @lirgnalBnphren-t h

bi t | t T. d the

i spt oyl por ppided. fhediall By BE SEpRyeE"hr i BeincRhul 8 eBe 18 RV 1 (o
Trn) ar S %@mﬁ mg@isevdlled)m firara)pericain(Fpe 'ﬂhcsgieafy‘ﬁd? pedidd tsmbﬁ]pdsd@ﬁglzl;ﬁdi _flifﬁhi on.
a perio i mRge ed. one fr erio e one
fr grre peri o ?%Ie ﬁ%ﬁgj&% ?‘éo r\ﬂpgge en’ttﬁ% vikiee Ffelngﬂeaﬂg PERIS “g‘ i8¢ 2pd .

Then, the \wabovd- d@cﬁbﬂfd @fﬁbrﬂf&mhs@eﬁj@@taﬂs again, and the above- descrl bed
operation is repeat general light emtting device, is

Int
preferabl e that tg‘? byl P Sl?}rr%rm“i% HeYiFod inpectprably dhat ﬁf)d?r @ﬁ@ famend.
| f the jpunbefiody aten'ﬁﬂﬁ'%edl o | Gheesbcbfd. OPehe SREMRE ofl ﬁii@@%l%}%ﬁ%@ C it
fren

flicker of an inmage may become visually conspicuous. |f thi
i s necessaf§condds f’?fh@’dg@ﬂa pflickerpftandmege ajay bpmnWiwdlhgtonp[elpuMs i s shorter

t Ihggl t Sepgpleog [ A RS Chftino, @'Iéﬂe&ftﬁy %}@ AELIR Hjeddhfs Lﬁﬁgﬁﬁ‘esw%‘imég(e
2" 2("1' peripds i3 chertsrtiharathi ome dfantetreriah oarsl aistsmaaghepem ofithederaphsesf thhe
di splay of d%pfg?fsdeﬁggs grﬂqa.‘tfr?p'rrﬁmr.]q}(%-l)g r]ad%ti(pr? 27 2 D 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 displaved by
the display pixel in the frame period concerned is determined. For example, in case of
25 n =8, itis 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, Tr5 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, T3, Tr2. = in

the one frame period.

Note that, although the height of the power supply potential of the power
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The total sumof the lengths of the display periods during which the
display OLED emts light in the one frane period is found, whereby the
gradation displayed by the display pixel in the frame period concerned is
determ ned. For exanple, in case of 25 n =8, it is assuned that the

| um nance in the case where the display pixel emts light in all the

di splay periods is 100% Wen the display pi xel enits Iight in Trl. and
Tr2. a Iunin e ited. Wien T

sel ected. - AUPR s shanged dBowin O ¥ RE Phripbend F Kinblah RABa B gen
periods Trlintentibaris ABY likged pp @ds. e dBdtA tﬁélpoﬁ)éldﬁl’ppl\lzpditcntﬁ@ aﬂ&&h@b@tcntﬁh%l

di spl ay perjods may be appeared in the order of Tr Tr3, Try, Tr2. "' in
the one fra{hfeoag?ﬁl cle PrRRIvaYS RYERE PREENHE @Hﬁreaf»e L ﬂbweremswm y

potential qhattthedpp rOLEI?QnﬁﬂdFP&thhbrﬂ&ne'p%\afelﬂaﬁﬁﬁd pbRhNASH oivRR t(WfHet[JlJ?Q
periods and the disp q){lperl the present inventionis not linmted to

this. Béth eﬂf}?émﬂ%\%ﬁhes SRIRY Cﬁeﬁfént Ingthisageget the displavn®LEP e bet lﬁédfbbb@i@ltng
el ectrode te I

Chat the i 2hl U B TN nd B, PTLS e b e P SR ED IR e
to the pixéhe frame, peﬂOélceccqro@enofetetrm@edl @pethyn @LdEDtdlmnt m @eda@hs ofhtae

di splay OL per 0 .Thus,

t he gradat thtﬁ%“ggﬁggggﬁ tﬁé)fi ﬁgf glp glf)l %ﬁ%@gﬂhlﬂ th??ils II[S F%hd 0
concer ned itke ot Game pedoct)asl‘émte ¢t tihehis ol theumtiobf thleesuine n@tﬂtslength*t bethe
witing,per L Sp erio durin e ED.emts
l'i ght |qrq rﬂﬂﬁ! E&ﬁ*dtg%%ddthgrcil%éﬂp%focgﬁ%ﬁesw "{%1} B]e (Qslé‘ﬂ ‘f‘ﬁ%f) g’ O-IB O(Bf t he
sums of t heedpectgteﬂmsaieeﬁh&) belOI‘a\M—il"tll)nngrQﬂS('IaBdTnbble di SR(RY)HIR(H-0g3'

correspondui\ ;lo g dé,gl ir §hgnal s of respective bits needs to be
(Tal +Trl) (%‘I* ) r3)2 » (Ta(n-1)+Tr(n-1)) (Tan+Trn) = 20 :
21 0 22 0 ' 2("'Note thaz(the ﬂrxwh@tn‘i’etﬁ&%hdvﬂ?uﬂﬂilé/ bxﬂgodmlteﬁpﬂ JﬁEIOdM% éxﬂlrﬁp‘f@ S
enbodi ment is just one ex nd the driving nmethod the lig

emtting déPf e f!ﬁV%@eH\OésOé me’ 1!8#\? éﬁlﬂma& deyicgpiithe proserf mwtlpn @ Fs@ ﬂslnﬁ ot
linitedstopdes 4 hyi nﬂme@ttaqﬂe uﬂvfng' Iﬁa%@gﬂ'tﬂﬁ@mmﬁhﬁeﬂt' gﬁrh? ?fr”gjh ﬁ&agdew ce

of the present invention shown in Fig. 4 can Pspl ay
with anal dgviee of H@@rgﬁeghmvsntanmhemnatFlg hi andekilgod pmremriqranthbehﬂphp'l witent ed

by being fr ggbg{uecﬂgpdgggalg\_nth Enbodi ment 1 or 3.

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 supplies the

timing signals one after another to the subsequent stage circuit through the buffer (not
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20 [Enmbodi ment 5] In this enbodinent, a detailed structure of a source line
driving circuit, a gate line driving circuit, which are used for driving a
pi xel portion of a light emtting device of the present invention are
expl ai ned. 25 The block figure of a light emtting device of this

enbodi nent 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

| atch (B) I Sipgnal CLK and a start pulse SP are input to the
shift regi Si?g?tr‘@%(ﬁ d%ifhbtlh% source signal line drivi ng circuit 601. The

shift register r e on the

cl ock signal CLKqﬁ%tgqﬁt‘ﬁeﬂltsestgpﬁl %Lﬁn}gg , rg(%ﬁstﬁ%f) I|“er§ t écir‘r"'f{'ijﬁgfgl"én%l s
one after andfenemptified by dé:uibbeqmréﬂte lﬂteagé"hellmmmpdmfmouth&hk daphéiemcé)not
-21 illustrgate Note that, the ti mn also ut from
the shift rcgglvg%m C|th(1:wih gﬁﬂ“%ﬁnﬂédreb%‘f’?léﬁrd '31#151‘3‘? CéH ‘Bftﬁ" EFCYKd t he
like. The |watenenpsaid anm&c(qdatroaﬁllctwmntgapg\he thaffee is fd?rfnefa Mﬁhdrti&gtd gre%lmg h
the timng nal s. are sup € ecauerran of t eCII‘CUItS or
el enent s arbz @B‘Fﬁﬁel& @8 1 ‘L%HJe??% P? ﬁgﬁ B2 Signe rgeinér"{eér et Hheolaes laag
prevent  bldipidiesée.i MntbgitibhSe Boged @bt Q@va&bﬁe&ksﬁ}moﬁdgﬁlal generated due
to the large |l oad capacitance. In addition, the buff is not always

necessary provi deghe thhi tshgﬂanﬂm lifledby %rﬂﬂﬂfﬂef isel‘ilpﬁ’tYedatOttHé ia@éh {4) 6apputiRd to
603 has a plural |t%g l | atch stages for
Bl wi

the |l atch Th | at ch
pr gcegsfng(lé‘zcﬁ?gilm@lhg%é PZW;H%YI latph stagep) f‘WaW@ﬁF*@A; idepesigniafs. aridhe
mai nt aijps tiaeh Q’A}JBﬁﬁkvrl‘(és‘*ﬁ%ng'rﬁm&ﬂalds'mé‘ﬁlégitﬁ%@d(@xgﬁﬂ% ﬂffr&rpgxte(t%%"kgfﬁe t hat

signal line driving circuit , |mng§|gn is 1npu

the di gi t alSoyica&ignal lificadriving cis¢ii0lowhem phattiming siggel is tnput.he pI urality of

| atch stages of the l|atch éA) 603 in witing in the digital video signal to
the latch (A) 6@%te igitalddesr sigral tmdynalembeé input in erder 1oi the phdality dthi s

structure. Jhg sﬁgb'sr &t lhteyla% e(%é Oéf()gtlﬁ hvﬁtﬁd%gﬁs Qfdlé]&? a/l nggn(aw o geslgrgr{ét}ermy

divided into a cértain nu
be i nput t@OBheHDwsp@cthevme‘@mDuwsntaQn ishmt hamedtto ioheis stmuctmar alrhelplura)lawfcmr m ng

artiti,gne r n, t.he, l,at ches i nto _groups
gver y gur qatgﬁ ISt\ég&qC)f Ellg'slat??e%?x? 68% ey % diyided; 1pio ah‘é?f i“%"ﬁ | $1RUBS: and
di vi si ons. tﬂ'dqdlgmar ivaltodsigial gnushibe hinpilitetod thgi :teed;ecuvd&@o‘msgmathe isameotifak ghel y

witten | nt 9 a?lef performing partitioned driving. For example, when the 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 latch 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 latch signal is inputted to the latch (B) 604.
At the moment, the digital video signal written into and stored in the latch (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 resister 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 inpljtted to the source signal line.
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20 of the latch 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 Iine period. One line
period is conpleted, the, latch signal is inputted to the latch (B) 604.

At the nonment, the digital video signal witten into and stored in the

| atch (A) 603 is 25 send all together to be witten into and stored in al

stages of the |aggh;§B)s SOBck FiBuleRBolfleGhe (AcuROBr 84t Bhe AAVRLESHG. sendi ng
8 latch”(B) 604, it"is performed to wite

_the digita! yideo slgnal_toth_ erl (
into the digital Tyl dge lﬁﬂe%ﬁz‘ing Sr@ECAARRGRe W ?thresiﬂ-t_@?ﬁ(fm Hﬁc[‘%e%ﬂﬁ@'(y()f?f om

Sl
the shift resister 602. In the second ordered one |ine period, the digital
vi deo si gnAFcaringhio cgcumstanash thaBvelshit rriogdet-ed in the latch (B) 604 is
inputted to the source signal line. -12 Fig. 10B is a block figure show ng
the structure ofIngdieeaddrase gatei inngriving cuicuit 6ffe thgatiming signad rfrem rihe shifcui t
605 has the shifd<resi Toorr [ .
ci T cunst ancae o (B T e kPN lter o, B S} o ARRARE R Ly, T
driving cigaekckceddes of hize TFH fog 08¢ Gnabf pixelmatcheonahétéd to the igeki lgtesy arglogl | s

Tinputted t h ffer 607, and. n a_corr.es in ate line. The
gate el ect&o%‘%?l:g? Oifﬁ%e OIII—E'I]%neng(rjp ”t(()eg‘gmlu%tg%e %lg &Si lﬁéﬁs ar {elgec‘(%ﬁ]r!feé?eé)aglﬁ’ 0 ?he
gat e | i nescirauftdwhilch is edpableef herddingftht Alewwfa latgeelairipeutans isntistefdie upddaced

in an ON sitate BSi | taneously. A circuit which is capable of handling the
flow of a IOhM§ePWictric current is therefore used for the buffer. 10

Further, the soupce signal dri.vi circuit.can be provided cially by the
i xel Whort i on f Birr<BF SoAehEnd|ryinecsirayiean 8R praicsdsineriahy Biee Bikeli ng
circuit sheyioh Forldidplayeirdodt pael pdrfiolesrenéiitoexanpl e. Note that it is

possi ble to inplenment Enbodiment 5 in conbination with Enbodi nents 1 to 4.

15 [ Enbodi ment 6Thd dritihg Sirenibskbwiii thistinidRaet anaRreddn éaenplé. Qidte et tit i ng

device of the present iInventjon is described with reference to Figs. |.I1A
to | 1C PPgossthlate inplemgpt Bippogigent hin qomynpationith Rgbaditneals L oikr” 1B is
a cross sectional view taken along with a line A-A" of Fig. 11A, and Fig.
11 Cis a cross sectional view 20 taken along with a line B-B' of Fig.

11A Aisseailgznmggnﬁﬁw is provided so as to surround a display pixel

portion 40 _ . . - . X
In this embodiment, an appearance of the light emitting device of the present

invention is described with reference to Figs. 11A to 11C.
Fig. 11A is 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 displav 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 407(). the

30  source line driver circuit 4003 and the gate line driver circuit 4004, which are provided
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a nonitor 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
noni tor pixel portion 4070, the source 25 line driver circuit 4003 and the
gate line driver circuit 4004. Thus, the display pixel portion 4002, the
noni tor pixel portion 4070, the source line dLiver CirCUIt4ggg3 and theI
ate line I Ui tn14004. . S y te ea
merber 4000 s PHERL I RAE EREEPLERERY, sEIR AP it i aF1auiE’
Further, than mcbzpirayTﬁkal @pmhinuml ZF(H(FZare tqhmvmmmmduom xeP0 parcluded i40r0.

the 30 so e, dr.iver ui e drlver circuit
4004, whi cﬁ‘r(’g?cé" H@Od\;w € ““"z’lfa‘ g “ ré"d%z?ht@ﬁ%ﬁ'l‘"“ﬁr g thp cHirgt e (hep
TFTs. In FiQLED) 4502 andudedein e r(ﬁqulctv pikdl fdi€i6€ 400ANwRicE R Pstnedoh @Bdsc

p- channel gﬁT shown, ? the figure.) 4201 included in the source line
driver Cir ﬂ%ﬁbgre&ﬁﬂ'c%\l Y% ™hg TFT (TFT for controlling the current to

the OLED) 4202 llﬂqhisttﬂd;ounnéﬂiethélpS@iaaﬂelmm%r tﬂ%tdhaﬁ'néiqfifn mA a8 Ay
forned on a base 5 film 4010, are typically shown. hi s enbodi ment’, the

p- channel TFFN@Wn{Methad df A4ae| aSTHT dayast eircuilr BHT b§/201a dlafioﬁm prebdnoel TETused
as the dri Wﬁin&édt@r%ﬂtva%]ingowf%{Qhoda usteiae%@ﬂﬁhaﬂﬂﬁg 'frIF'g_ 42@””% ﬁe"llr g by a
known nmethod is used as the ivin 4202. Furt ay plxe
portion 4009splay pixehpagéen 49Q2nis @rWIéJﬁCb\gréh 8 atosagetoapaditoofnag hhwin)) c:o;nncteaxt te:]gl It 0
10 a e f rihy 4202; An interlayer insulating film
(I evelglairr(%g ﬁ@%élﬁ&@oo% Qf%‘fo&n&ﬁﬁ%ﬁé driver circuit TFT 4201 and the
driving TFT 4202 Arannteaawrmeisulmhr@tﬁﬂmd(ée\(eangtfdm)mril isefoefied i araltley driver

connected t f the drivin 2,i ,for. d thereon. A
transpar entc(?rgglrtlgﬁ |v2?ehf‘|l de“ﬁa\‘}f?ﬁ g :IE %9 H@'%‘?F“iogeté@%deﬁo“”zot’he
pi xel el ectetexdicall étﬁﬁBcted\ tcom@amobfofhel amluglmr deoand forMe®%hé@on.2 A
conmpound of indi um oxi de. a nc oxide, zinc oxide, tin oxide or indium

oxi de can 6‘@“?,%3&}“1‘%?‘]‘{“1‘1‘86 ES‘&H?BHM arge werk fupsHRD isjused forike mixslelectrode

t r anspasen4208ndacddmuhi lomiad8acodd Sndah bikide) RYmBbSRY obﬁndﬂﬁﬁ@mdléhﬁﬂ a”
insulating film4 302 is formed on the pixel el ectrode 4203, and the

i nsul at i ng 19 AXE802INF OXids. iy OKidenon dsFR Mxige ser teowrednfor Hhe rﬂdxlén’drem

el ectrode 43Rictive filhhi %@I%méﬂgarﬁaﬁﬂehpébnda&n&%ft%{'a&de'd'\Qhﬁ oﬁ'i‘f'uInt g dlgﬁyer
4204 is formed on the pixel electrode 4 known or ganFc rght-emtt

material obeiuskst ganic light emtting
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 laver 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 may be used as a
method of forming the organic light emitting layer 4204. Further. the structure of the
organic light emitting laver may take a lamination structure or a single laver structure by
freely combining a hole injecting layer, a hole transporting layer. a light emitting layer,

30 an electron transporting laver 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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material may be used for the organic light emtting | ayer 4204. Further,
there exist a |ow nolecular weight (nononer) material and a high nol ecul ar
wei ght (polymer) 25 material as the organic light emtting materials, and
both the materials may be used. A known evaporation techni que or
application technique may be used as a nethod of formng the organic |ight
emtting |ayer 4204. Further. the structure of the organic light emtting
| aver may take.a la nat n.structure.or

froel y comdi AHGUETBRED] R aBbIEGrLGuY rith B e SUELcYE MipboRed
emtting | axy&he or@@lcahoml eaittion liyead2par tFu‘rgwkaNIex clamdlbdamtfalt exdisiore and

injecting | A .cat hode 4205 conduct i efllm avi ng. |.i ght
shi el di ng B’fbﬁ@r%t A IGEIRRY d@og@ﬂ“& %f" 'ﬁ“rr!}'f c‘mt M Pa]i‘h i 1rlrlimizgopper
or silver R§ed 4304 BieNreffdNEd iab WRNLh as-;?cﬂ;smre I amemnepﬁudml Etbvaée isheecehrave
conductive fil m and _anot her conductlyf glg%% js forned on the or gnlc

li ght ehi t Hiahthe|oagamic higly emittinglpysr 4204 is; tormpeesin i rae3rOf raffs3as AlRe _
oxygen t hapnPmks!the Batﬁﬂdé PR 6 areheiwitdBt &§Jobee @0 6XfF2naRd nidiQueRl JaNites
light. emttin | ayer 4204 are renoved as nuch aScPOSSIb|e Ther ef or e,

soch a devewbodimensdhe sbovg-deserihed filmedenogiiancs tnaphd Rybsing agnylsivdirmbons | s
fornmed in I P =Y r t t fdee 4205 i's
Formed wi ¢ HBa e b e o e M MR ™ e
above- descgwbedaﬂwknﬂuépé%&1|on fs ,nabled by using a nulti-chanber type
(cl ust tool type).f n Vi, G it Ly r.im

ol tagl i s gi veressertid ol of o Bk SR AR bl bhE BELF g
OLED 4303 (Camodé) 42(3edheobrgahie lpngbt&lmi&ingdavardﬂb’l()4(‘mdotdie)camzﬂe 420has dorgrdi c

light emitting |ayer 4204.and the_cathode, 4205 '
O e L e BBt B B e BB PR 200 30 B 4 over
the di spl aiplek EOLEBOZ303TheTHer piotetivy eilin hm%zoeffeus/eefnf pcetvemmg bxygen,

preventing oxygen, ating the display OLED

nmoi.sture and the |i
4303. 15 REVHURAERd Meaﬁro‘ﬂ@é%ea&'@ﬁ&%‘gs%{a 34 awn to be connected to

the poyer suppl ReferéifRe ndhérdl AO0IY ddndtes 40PidPiag idsavel RCHd donabdtyd eOmBgohed to a
source region of the driving TET 4202. The drawn w ring 4005a passes

bet ween t hauppd linpresfse iesuumeaAiPSain &lestiially goanestrgrto & aaunce regier of ey | v
connected viag TG | Fme%ﬁ wﬂingadbogﬂ}a&@@@etww{ LG5, e itk 3009 QrRl c

conductlve ' 4300, 20 ‘A glass material. a metal material (typicall g
stai nl ess tfm?@bﬂsﬂtf) 4001, @ad mle@rlcéﬂrhftwnmtecb‘io o Gatitieg ##lleofi 4l FRG ACPQdi ng

a plastic Hr!n@h ﬁlaz{}néz)?ro'ﬂﬁegnﬁ&guvrer}ﬁmséﬁ’@b.' ng

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 polyésler film or an acrylic resin film
may be used. Further, a sheet with a structure in which an aluminum foil is

sandwiched with the PVF film or the Mylar film can also be used.

[
W

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

(polyvinvl chloride). acrvlic, polyimide, epoxy resin. silicone resin. PVB (polyvinyl
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material 4008. As the plastic material, an FRP (fi bergl ass-reinforced

pl astics) plate, a PVF (polyvinyl fluoride) film a Mylar film a

pol yester filmor an acrylic resin film my be used. Further, a sheet with
a structure in which an alumnumfoil is 25 sandwi ched with the PVF film
or the Mylar filmcan also be used. However, in the case where the |ight
fromthe display OLED is emtted toward the cover nenber side, the cover

b to b hi t subst h
e o gl nae Ml PV TRBRLE my el N8 e iSRS FRORT Fr 1 <

used. 30 Fusisktdedr.thd All@ddition to an inert gas such as nitrogen or argon, an
ultraviolet <curable resin or a thernosetting resin nmay be used as the

filler 4210. so tMateopsica QOFst¥FvPiPT AP 63 BE‘)‘”d%}c‘PWFWC ‘Urfj’bF\ﬂtrﬂ‘%lé“lé’;Soxy

resin. siligaBgallrf&B8bn MYBubRLdy YOO kide: ARl UL abicsubhdAcd 6¥ tmlus»ﬂ@neél nyl
acetate) can be used. In this enbodi nent . nltrogen is wused for the filler.

Nbr eoved, dhdisaeabeorhoxyesntAV0F arengadghegeningiderbatsthe fillep4dH0 istadsetsl i ng
mat eri al 4%@8\3,@&4&1?0 BB h & &%Q@lgséh&e(préf&qb%aBXxgﬁrﬁs(ﬁ((?cﬂJg(brStﬂp§B SceOr

subst ance at can absor en 4207°1s arranged theréin I n order that
"The filler thgti@ni @sq@d@xxg@nbeTéwpdbednvg@S@m h@@mg@@putbe subistangadhat can

f bl t. hgi hen,
the hygr osebsd SEbe 8207k Ry e R OE B r Rl 6 EBRELR SHOE R T
hel d i n t hengobaadi28parchi that ﬂﬁomgnqscapicmmbstamcepm theoyubsauer thaneat ebseB08

oxygen BooP e TSPl SrBiRinoleh ey bF R bB0ER sV wi B BT Y dider
4208 has a fideiheshnfiesh, &t has aseldngs 1m“ﬂﬁ%mm uﬁ@moﬁ“&;tmfﬁlae&pmeltraéﬁﬂwvm? geur e
are penetrated whi.le the 0SCO stance or the stance that  can
Sbsor b oxy duEosgpic ubsitee Qe SRBaCe b tie GRErT AR OR THdear Sty
OLED 4303 cak 8@esstaie® D efle NisiliP \OIED 94303 canh B s0pFiRfNcd W?ﬁ@\ﬂaﬁl g e the
substance that can absorb OXél gen 4207. 15 As shown I n Fi t he pi xel

el ect rode AUeroscapie sybstgce anthe substanse shatean ahserd oxygentdditt i ve film 4203a is
formed ;g0 as to cQNHAGk ih P, qﬁ@"‘ﬂ)e‘fﬁ{e‘l @QC&MO)E%W&B@E ’dnhré?t}ﬁemaﬁf}ttmp' c

conductive film4 300 has conductive filler 4300a. The conductive fil
4203a on t Recosdstvedilm 42002 isioamedtzo FRC cantertihe dRom wiingHOOFRC 4006 are

R s s e
The conductive film 4203a on the substrate 4001 and the FPC wiring 4301 on the FPC
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) ditferent
from the éubstrate 4001, and are electrically connected to the power supply line and the
cathode 4205, which are formed on the substrate 4001, through the FPC 4006.

Note that this embodiment can be implemented by being treely combined with

30 Embodiments I to 3.

[Embodiment 7]
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Incidentally, the light emtted fromthe nonitor pixel portion may
penetrate the substrate 4001 or the cover nenber 4208 or not. In the case
-where the light penetrates the substrate 4001 or the cover nenber 4208,
the image displayed in the nonitor pixel portion can be effectively
utilized for displaying something. 25 The ammeter, the variabl e power
supply and the correction circuit of the light emtting device of the
present invention are fog&gd on a substrate_ (not shown) different fromthe

substrate 4001, dhdhisr emReEEERE Gl PARRIANG cdeseried thevhignahe sappster. |thae and

the cat hodgifbi0powehisehpiarmdf @k BeeQibnt BecutUBS theatighiAAitvind PEQU?MHH@ FPC
4006. Note that this enbodinent can be inpl emented by being freely conbi ned
with 30 ERfséeRinBYRHion arg fgrmadmma hbfsiate Gifferemp fom thsi sibsimigedinnwhich tha
exanpl e i sgdgacrdikad,d €, t ! I opl y_and
the correcti gn§cp%1rg: |dtrﬂ(c)g tﬁ)gr_nlkf&gﬂ?%ctg %Illerlcgéagtgvt:ﬁge\}”glg ‘g?ﬁg%%rs %@Sg%% dn

i nvent i on whichftbe displayrpizel pabimria fermgidbfyer mepansfsucimus hevisuivstiingt methad whi ch

the displ Qtd&ﬁ&kp'&ﬁ{%%gfwigﬁﬁaormd’ and are connected to the wirings on

the substrate o I'splay pixel portion is forned by a neans
such as a wire bbigliIiYgisret diegraor of an CPpefrahiepodra- ghias stitting hieticeFofgthid2 i s

a di agram of appeafance of .a light. em t.ti devi ce of this. enmbodirent.
A seal mn%%?gqgwggi sApSFSK/F’&gﬁ’eESbQQ '} cPr%‘U&?‘CBg?ld‘Satodflgﬁiué‘? ‘f)i%‘éﬂ?“y Bb“tﬁmE on
5002, a noportion 5002.ed mpaitdr kel difon SOEQUIsGErct liRe deikéNVEFcudi I0DBIdnd 2083 and a

gate 10 line dr.iver. ci.rcuit 5004 which are provided gn a substrate 5001.
Fur t hePO, angeegf‘?’?fgcu &é&?‘;r”% o‘geinOYjFU{/PaéﬂdS%trt“ﬁ@‘lﬁhlsp|Fa§ﬁh$ﬁ Retealing t i on

5002. the ARitkP5OCE ¥SproPided bANhe aagtay pixe® pdRIFNCIH0R! AR AbhNG pikdlr fidn 5003

and the gate line driver circuit 5004, Thus. the display pixel portion

5002, the Poifh s sqiirseling, griveraHray 2903 1ape the gate dinej diveg cirgwit 50Q4.r cThus. 5003
and the gaiyg dit ey " bt ; ; , the
15 seal ner[betl lj_g%’og aengf){tt%g ?ggﬂ ftﬁggﬁnm%§}1§§?8%%g(é¥(ﬂgPé\gmgL?hé Zi'h? fﬁ&gg (not
shown) . A @snal¥3pmnd: thegaBolie drivepciyouitl 6804 aret sealed inf the subdtratch80Gleahd ng
mat er i 5 . i VT i ¢ substance or a
subst agjlce %%ggtneg%ﬁlt gg)sgcs)}r@%%%lggg%ggn bgt ?@r?gtggg{]%e‘p%l?ﬁmipéof i%od)v rEQ)dr awn

Wi ring) drawn onfconbayegobman HNY i5pMVidedsmabe betave of thcheakeaate?d] At er

2I0gr9reﬁ{1d tgneth%usgggtga% g()é PQ]%]E ae}lgda fxfgrgs%ggl%cs%ggargc% oi%rz]x seu)l()t[%t?lgcneatlhatc Icarnca ISJE)rbOr
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 cmitting 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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of the light emtting device through an FPC 5006. The anmmeter, the variable
power supply and the correction circuit of the light emtting device of
the present invention are formed on a substrate (hereinafter referred to
as chip) 5020 different fromthe substrate 5001. The chip 5020 is attached
onto the 25 substrate 5001 by the neans such as the COG (chi p-on-gl ass)
nmethod, and is electrically connected to t he power supply line and a

cat hode (not sho he subst

crbodi ment the e 8858 BiSum: BHIBAE b repie M, 2Rt e pomelodselpl y
and the cordbasddiag the ichipl dntartke fsmfstfecé I Fuathéraehedsoitdoeit ents Wikdr @he 1001
by the 30 wire bondlng [retho q nmet hod or_ the like. Thus. the |ight
emtting dVHBECEAN HE™DIS RRYUUEP!E 488 ANGFPIETHOR GIISH At Peatigehided e bice,

t he devi ce syb@eilté 50(51. made conpact and al so the nechanical strength is

i nproved. -27 Note that a _known nethaod can be applied with regard to a

met hod 6f connectithgERPRIIBARYD Comt s timplemaniad dtve bemyr f1saly, combéngdt avidnd
el enent s otgigpodi@misting 6. anmet er, the variabl e power supply and the
correction circuit may be attached onto the substrate 5001. This

enbodi ment can be inplenented by being freely conbined with Enbodinents 1
to 6. [Enbogi{lRaimdh 8Ln the.present invention, an external light emtting
quantum ef fi ci ency ca 10 remarkably inproved by using an organic

mat eri al by whi canhmrmmte'swmi@e fr oxtemal tiglintpﬂreittir@(@tunmn céiicigreveqpl ey ed

for empti I i D can
be redugedr}glpﬁﬂéat) {é?qrré;gedo?\ tuﬁéyéé?ﬁ%%g% eal1 gg;{gﬁlgg%%oﬁg’ ?{?Cé&%t F

the OLED cariplee dxcon esaedbe Térepibedd doi _nagn;tmgaar Bplart Aber eeﬁh\le et fmmai
exai ton (7. orRPRE SRR ke et RIS ebif L PR e Res R
Organi zed MnlielcaJWaxrghGy&helm,EEdan e hgmm’a (El' sevier Sci. Pub. Tokyo

1991) p. 437). T ecul ar formul or ht emttin mat eri al
(coutarin- pi grerie PUSGIESS aU§hehe taBve cxeris ek unfites Shainetadons
foll owss 2Qs (depeved Bl ubidEMe Bipldt exciton (T. Tsutsui, C. Adachi, S. Saito, Photochemical’

processes in Qrganized Molecular Systems, ed. K. Honda, (Elsevier Sci. Pub.. Tokyo.
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)

(M. A. Baldo, D.F.O" Brien. Y. You, A. Shoustikov, S. Sibley, M.E. Thompson. $.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)



Ol OO0 25 (M A Baldo. DDF.O Brien. Y. You, A Shoustikov, S
Sibley. ME Thonpson. S.R Forrest, Nature 395 (1998) p.151) The

nol ecul ar fornmula of an organic light emtting material (Pt conpl ex)
reported by the above article is represented as follows. 30 (Chem cal
formula 2) -28 Et Et NEt Et NNS5\ Pt \ / N~ NE E N E E 10
(M A Baldo, S. Lamansky, P.g&g. Burrows, gM E. Thonpson. S.R Forrest, Appl.
Phys. Lett., 75 (1999) p.4.) (T.Tsutsuj, M-J.Yang, M Yahiro, K
Nakanmura. T.Watanabe, T. Tsufi. Yn_Fukyda. T. Wakinoto, S. Myaguchi. Jpn,
Appl . Phys., 38 (1ZB)Ef | ar fornmula of an organic
light emtting nateria eported by the above article is
represented as follows. ( idal for, 3) 20 Ir QN 3 As described
above, if phosphorescence fron1é~L{FpIet citon can be put to 25
practical use, it can reaNze the extern light emtting quantum
efficiency three to four i as hirg

fluorescence froma singlef exgiton i
Et

Et Et

10 (M.A. Baldo, S. Lamansky, P.E. Burrows, M.E. Thompson. S.R. Forrest, Appl. Phys.
Lett., 75 (1999) p.4.)
(T.Tsutsui, M.-J.Yang, M. Yahiro, K. Nakamura, T.Watanabe, T. Tsuji. Y. Fukuda. T.
Wakimoto, S. Mayaguchi. Jpn, Appl. Phys., 38 (12B) (1999) L1502)
The molecular formula of an organic light emitting material (Ir complex)
15 reported by the above article is represented as follows.

(Chemical formula 3)

L 13

As described above, if phosphorescence from a triplet exciton can be put to

practical use, it can realize the external light emitting quantum efficiency three to tour

[39]
W

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 the Embodiments 1 to 7.

[Embodiment 9]
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principle. The structure according to this enbodi nent can be freely
inplenented in conbination of any structures of the Embodinents 1 to 7. 30
[ Enbodi nent 9] -29 Next. described with reference to Figs. 13 to 16 is a.
met hod of formng the light emtting device of the present invention.

Here, the method of sinultaneously formng, on the same substrate, the
switching TFT and the driving TFT of the pixel portion, and the TFTs of a

driving portion &yl &@gi%rmméﬁa L he FRd<X gk (ROt fsoﬁlﬂc&()dSLgd%ﬁﬁwgbt%g I n
detail according to steps. This e oél ment~ uses a substrate 900 of “a gl ass
such as bardighhebdtagidevicatoé thgprwsentanvealtiond nHowr diwi Mictwtl: of g#inashara:sasl_v
represente -1 h Aass #7059 ar the alass 737 . of . Cor ni There is
nopl imtat ?%ﬁéﬁg% (?rhglcs'?ﬁg glgﬁgméo ep%)l\%h%'eﬁﬁ% sty dblrvtl)lbétr? 3 Ocr‘gq’e pixel
transmtti pgrtidnglatd teendFilhefe drwing@otttmdpmvifisdrdurroandiag tied pixelBernnmy be
further _10 use bstrate having heat resistance capabl e of

% g.lf)l astic s _ _ _

wi t hst andi N5 & {F SIEHACOTIRGINERS yre of this enbodi nent. Referring next
to Fig. 13(A), aThimnelabbdinegt fidek m B30 ID0IcFianGadsuchSH! atuROborbiiliparsuch
as silicon oxide film silicon nitride filmor silicon oxvnitride filmis
formed on&aYR Ok aERChooHiRRte Biass: 35 BPEABGEH R, Slasta’ 7O 6F Ihei glapsil7aY 901

has a two- ba\CRknid® Gol I Uhet B -no iRt Rion B QUbstRY 9ORE pRRIANE Fusta ?ﬁfgeﬁ? ure
in which a single |aver or two or nore |avers are | anm nated on

i nsul at i ng©f fRAYMIRE ghtsand tgee may be wsed,m@urita/suhgtratei | Fhee masbafigther con
oxvni tnhde, fid m : Latalnj I j ..200 nm
(pr of el y-0% TIPS LBSHRE nIRNR pleiafct dhitial ool Hie Wyl ng
Si H4, NH3 temepenptu® ofshisembodmrengases. In this enbodi ment, the silicon

oxvnitride film i3 itlhon ratig.of Si.= 32% 0 = g7% N
= 24% H = 17% %gfe?‘gﬁgr%%nq}r‘mﬁ 'tlg%i(ﬁf’%q%ld%ﬂﬁgﬁr@}sns%c}f CompristRe 4 psulating g
| aver of tFitmisndess yilingn bkidnfBM] silisomnitsdd fibmor adieon tokivaieridel filra BO0bbmEer med

o ol yi ng® dib AR Pk B bty e B ol s et on
gases. 13 n sthicurenb@téERdweehansi bd @aploged/nbtridigte ih WhhIDdiRe@Iayehayivg a

conposition ratip of Si = 32% 0 = 59% N=7% H=2% is forned

mai nt ai ni nar EO{%Faé/Rﬁégg lappingtsd og the insulating film. The first fayer of the underlying

film 901 is a silicon oxynitride film 901a formed maintaining a thickness of from 10 to

200 nm (preferably, from 50 to 100 nm) relying upon a plasma CVD method by using

SiHa, NHz and N2O as reaction gases. In this embodiment, the silicon 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 tfrom 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 = 39%. 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 lavers 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 crvstalline semiconductor film thus
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Then, sem conductor |ayers 902 to 905 are forned on the underlying film
901. The sem conductor lavers 902 to 905 are forned by formng a

sem conductor film having an anorphous structure by a known neans
(sputtering nmethod, LPCVD nmethod 30 or plasma CVD nethod) foll owed by a
known crystallization processing (laser crystallization nethod. heat
crystallization nethod or heat crystallization method using a catalyst

such as ni geelided ﬁWa%Eﬁ&f ‘£Hd 'bﬁer%rﬁﬁ%r?duclor? a\%.?m)((fo neyGs 9&0%' {nmj té"gésar o

-30 obtained into a desired he sem con uct or Tavers
formed in dhickpgsg lofdexn @b tméifhms(mfeeblvnrﬁno(rpa@ftemamny) fPlooeBhdre i6Gonr n) .

ThOUQh t herlﬁm'tdf?xoﬁ%n tt'\%] H]d‘ié'% a'l 8pth%r&r\t4~' 11@56%188nduc{0rilgﬁ gllc}/e:‘lls%lretera%ly used

sem conduct or prefera use

silicon- geﬁdemnum (szl;c@erg_elrrmﬁnsmO (SQG&:, X 6 @A)N1akd ay02)h naltdi s b this
enbodi nent bﬁ hous S con f|%| s.forned .maj ntaining a thickness of
55 nm Fel yi 8gﬂel}’h R OUé\ﬁH’Cr?Et Is; fRgmed pintaipingp (hickpess 954 Hing

ni ckel is helihgan thbplas@EWVID eatshc dridg Bienf4 dolition CORRIBAB RO Keid dic@p film
i s dehydrogenat ed %{EiOOC .one __hour heat -crystallized TSSOC, 4 hours) and
i's, furthePMOWRNQUSSHEGn ik hel f!eafg'%‘?‘rpﬁ?fﬁesd]ll?%’gﬁh? & HeRyidergsnatrg (500°C, one

crystalli Ziﬁbhxf),nhea't Bgfsﬁllﬂi&eﬂ%imm%oﬁfsy %ﬁ@ts' fd?&e?'shbﬁ@t@d kd H@las-gp?m&l%h g
crystalline silicon filmis patterned Flepot0|thograp|cne 45t

form seni &rigRERr theyvaystaligmiong theysby 'Fﬁefoselmdcéﬁj’aﬁgﬂtr@r siliggrer §ln902 The 905
that haye bagtiffr MRttoNBYiIhUS st%'item?:d HoPeaf }gﬁ'h% ﬁk{o%?a?)h hgﬁl of 3B

inpurity el énent (boron or phosphorus) to co tro d-val'ue of
the TFT. 18cmisopduaterayerhB0ZioXbal I i ne sem conductor fi I m by the | aser

crystallization qt?? an, exci ser of
the pul se oscill g‘g{?tggrﬂ?conﬁwtépﬁ ?rst é comtr?ggld‘é%%ﬁ% Foedimay ﬁ‘ethﬂ/ﬁ
YAG | aser deped Wmﬂrabaampunt\d\hérannmpsnty ¢lementybaroa drq)hbq)mslmj to icbntk6l HeSi r_ed

that a | as ma |l aser oscillator is focused into a |line
t hr ough anﬂ{)p @d?@yéétg?n@:goas to fall on the sem conductor film 20 The

condi t ions for ciryfbaﬂuhgztaél@nstalme sa&nﬁaiﬂdyctsﬂfﬂﬁi ed B¥ RsdeESSMAIIMARon
carries out # g H&ﬁoceg e{g trqpi cinmer laser is used, the pulse

osci | | at i ofSHIO8y ey, there may Be¢ G SEsime Jasenef the pulse opalaond@re Pty t o
be from 106f tie &Qﬁnﬂﬂd@ﬁﬂlgﬁi—é’rﬁitﬁﬁd kype, M PAG2QAGr dr0y 388D s Jwndhaitsd he
YAG | aser s used pul se oscillati on frequency is set to be from30 to

300 kHz by dﬁ?fﬂaﬁz ¢ t“ﬁ?é‘ deBotrdireth hab i laser beam; sreitted Sm erlaseg\oseidlalorty t o
25 be fronfofedt it QinBhh@ikh ahoptied! dy¥ent PR PRI Q% Mlédiuétor HIG. Whol e

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

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

300 Hz and the laser energy density to be from 100 to 400 mJ/cm” (tvpically, from 200()

to 300 mJ/cm®). 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/cm?). The whole surface of

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

1000 pm, 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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the substrate is irradiated with the [ aser beamfocused into a line of a
wi dth of 100 to 1000 m for exanple, 400 um and the overlapping ratio of
the linear beamat this nonment is set to be 50 to 90% Then, a gate
insulating film906 is formed to cover the sem conductor lavers 30 902 to
905. The gate insulating film906 is fornmed of an insulating film
containing silicon maintaining a thickness of from40 to 150 nm by the

pl asma CVD ¢winheide 8lm (&RnposRivntiBiid BOSIEEIRAO 4 Hud his Wbﬂdl ﬂ@m’ndlﬁtaﬁnﬁat €
i nsul ati ng f| Imis fornedpo fa silicon -31 oxvnitride fil m(corrp03|t|

ratio of Si# thigowss of LiEgm, bythe plismp QiR omethed-nt Biaislg mwl«xtimecﬂdmwsn@f
1.10 nm by ﬂrﬁﬁerp @&%11%@0‘%@&1@& flﬂ;}ﬂgulg tgha%sﬁjkl%ét{?l% JH JAm(.'h%ﬁ rllﬁxtnnatlgldm ted

to the silicon oxynitride film but may e a structure on whi
| ani nat ed inglf HyFeon Ryt layersisif an al%llldaygtflérn@bnammmsuc@‘u ng filmcontaining

silicons 5 Wen t I t et hyl
ort hosi I i cate) a‘ﬁﬁ %kﬂéa?lggonrf é’é gtt(y&e httka)rsoe {%r@ﬁ égggaendégsl’réltﬁ 4Hd are
react ed t ogedHraremired tagethesnyt the plgsmasBVD maetbcbd 416d Bee, reEic’ttedlito@slhrﬁt;i BAdeE o

t enper at ur T 400C. at a enc 3.5 ngd.a

di gghar ge 2 & or “a’p%vmaQIE &Qng F13f %f‘“*f*r‘%‘ﬁﬁ % %rW‘b?fﬁN%hgmt fugt for med
silicon oxﬁc&;u&ndym)f 33 .56 bz zh&iaﬁ mnagb&ﬂ%oaﬁc é@@ei @e&@@%f ﬂr@mtbﬁrt%bbl gto
obtain the te i avin od properties en, a _
Posistant Ut 198 P, Bt 51con rasidhe G i Rh istlemicalf 499 toratoRCo0s
mai Nt ailoi nghaeb)hloCdtmﬁﬁ%dJéaté Rl BROfiI h4ARg BEd W?Eﬁ'&@b' y, from 250 to 350
nm to formthe te el ectrode The heat-resi stant conductive |ayer 907 may

be formed as a Bt & healyrepisigpt regductive fayer,PP2ds fosmed g game asytatingt ur e

of | ami nat gfim %@ﬁﬁmla‘inm& aPhibkabss! FYRIS 280G 486 e Y $ Hgﬁ‘? 3J5gyers.
The heat resistant conductive |layer contains an ement <e ect rom Ta,

Ti and W &m)cBnirimhdhegatg| elegir tﬂ"éeah?@tree‘ilsémémfnductryp lamera?ﬂ)byn‘uf ba
nbi nati o nduct i
Fombl nat) ofhed 15 SRAY BBl GTRAY 3 HIERSR 3 W SRR AG LR
i mpuri tlifes Oélpltaaldema@@dasctmdeyﬂrs at thoee kagaerdecrbaha;ttré\?stm&:oammme l@nﬂer
houl d, 20 [ conc rati o
tshgﬁ 30 ppr%gﬁt%n t#‘l Qleh%%gegl fren rorn[ he @%/f‘?q mi ¢ ‘F‘HE‘HEW lr‘?@’a‘i’tnf?‘ g‘H’Q%

t hi ckness efen8@@ orman HieyVef il combimtioacof merresb@yenbhﬁnﬁputmermgrémkmd by
net hod by usin

;J 3Inggt \é\:]aﬁeg 4l1°doeﬁ‘8'8 \/\%a%'fg%lyrfg‘élg?‘ﬁ?rr%g ‘518} the BH&%WW"E‘?)SB%&? ease
t he resi st aomeinSnpufigies iat d%&eb@dbﬁbﬂderﬁﬁltlbﬁ'% @etRu! BE trEQdsnce! dndl should,
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 (WF,). 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 decreased by coarsening the crvstalline barticlcs.
When W contains much impurity elements such as oxvgen, 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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25 therefore, desired that the Wfilmhas a resistivity of not |larger than
20 u@@m The resistance of the Wfilmcan be decreased by coarsening the
crystalline particles. Wen Wcontains nmuch inpurity el enents such as
oxygen, the crystallization is inpaired and the resistance increases. \Wen
the sputtering nethod is enployed. therefore, a Wtarget having a purity
of 99.9999% is used, and the Wfilmis formed 30 while giving a sufficient

degree of attentiog t@otﬁ&q{anﬂ hl‘?le gt tE!ltel§ qul ds tﬂoﬁupﬁ,sﬁ@jrit cgﬁ(ﬁ;cﬁge 1 tem
t he gaseous E?ase durin ormation of the I'm to realize ’

resistivity?®f canfsimiusy g?@fﬁ@ﬂw th%wl@ff“ﬂ&@ledldﬁler Thadd,filmhie fd'ra‘tefdl bwesidgat i s
used as the L < 5,88 t | e.forned by
AP&al 5 Lﬁ%‘éﬁgﬁe _Ig.\”}ﬁtéf the/ §d 1&&?51” <L§91El(, ﬁﬂ)u% snh )@ 1¥d gﬁlﬂtf’ 4he |

the sputtering ne mis ng
gas. Furt hegas duniagdbielsputiering inakes tt@bh‘eblan@mas tlmfmt)ém‘mnnle«i(rot |thn=t filnt fteat igas

during the sp n L t.. PO, eto t ress of the

filmthat is @E# &h &JPPE% Etttgeglrhg'v% q%eh%; ?76117# ‘?ﬁfon?%e 1".3? ‘grl(éd?hﬁcfef hasthe Ta

filmof a- pdwalsewn;aef aboum 26i 18Renriahyl cah bahsed athet grencRBodButBe T8 GTlmAst t he
a resistivity of about 180

gate el ectrgde but the il f (3.phase h
tQcm and i sg-ﬁgfqes%‘i’t‘é&ecflsg’r“ﬁs %%‘)uf t}éog!ég‘ém %r}ad(ibst pRtiteqdfar Han 3 i thenals a
crystal | i neelsdtrodet UTke trhmsemttmsmevseamﬂfmmctuweroeé @' t8e ol phasé.neTHaddofd, im i s

f ormed unde Ta:fllm here is_easi formed the Ta filmof a-phase. 10
Furt her, @Eéhﬁrfblf“ 'd‘ufaﬁ? cr f‘@sﬁa@%ﬁgﬁfﬂ i5 ¢p8ily formed ihe T filrm S €aplisen

phOSphorouS KdRiher, rrmlrghmdmngr@nédﬂf&hm@ﬁ 0P theadidtn fAnt GoRBAMHEN @fbn H&ME\@W the

heat resistant conductive |aver 907 is effective in fabrica
devi ce. ThiBAREAHEE 2 Bckyess oh abpyitd impkout 20 mam uaderghe hiw re‘@ﬁéurcmncdecti\fd m

formed therigas, o@r W%ﬁkctﬁﬁelrpﬂtﬁﬁ:ﬁﬁ@1thea'agv195 evem £ C;%sa%ﬁp %’%ﬂ& Sigﬁ%ﬁ%' kal i -

netal elenents contained in the heat  resistant con Ive laver from
bei ng di f f Laskbesipmod thteonductive ddml forinad thereon,9@6vat thhexidatien, aﬂ‘dapg:.verhln any

way, it i S t - I uetive .l ayer S a
Yol st vi 1y ar B Ol e Blerde, BB R R S ap Mo e
by a reéesi st907dkom bgmgphﬁﬁusteuéntp hint geté insolgtiag kil 906 ¢ thedirvgghapd heln, ang iy St

etching is. eg Thi nt uses an | etchin 20 devi ce, uses

G < and crdE e map s eBORASAT RaciE e BPerc b Erterpivii s kg of

electric pcfw&n 106fio 30 2Q8K 2 under a pressure of 1 Pa. The RF (13.56 Miz)
lied to the side of the substrate

el ectric power 224 sup
(sanpl e stage), t_ed‘, mx( % @HB%‘E;S’Ht‘? &9 g peen g physphidogrgphisge i s
appl i ed. Unethnologys TReH]ialfir9ietcifg is executed. This embodiment uses an ICP etching

20  device, uses Cl> and CF, as etching gases, and forms a plasma with RF (13.56 MHz)
electric 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 etfected
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 .éeleclion ratio of

the silicon oxynitride film (gate insulating film 906) to the W film is 2 to 4 (tvpically, 3).
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Wfilmis etched at a rate of about 100 nmimn. The first etching treatnent
is effected 25 by estimating the tinme by which the Wfilmis just etched
rel ying upon this etching rate, and is conducted for a period of tine
which is 20% 1| onger than the estimted etching tine. The conductive |ayers
909 to 912 having a first tapered shape are forned by the first etching
treatnent. The conductive |layers 909 to 912 are tapered at an angle of 30

from 15 top3e.toTihe VNRE lék%u{d"',Qh&{tfa?é nﬁeV\éuHZ{QéJRchRﬁYlk“Qh (ﬁ]s 'oqgr?wo%vﬁ[m _':]‘1]% chi ng

i s conducted by |ncrea5|2‘g he etching tine y about
sel ecti on F¥RASed isretched dy ebpiicihtoaeowti Y nra éFigi 3B yat e i nsul ating film 906)

to the Wfilmi STgerT- Q ¢ "ilrv\ﬁ]ﬁéfﬁh@%lltyne Bls effectid 48t g #nlﬂﬁntqyc n[:mgl:[:tcogsegfsx

therefore, the surface ere tThe si |con oxynitri exp
et ched by &wewl 2¢rtte corygtion o ity Qdﬁnlgondlls(oB)layerThHare a stdpr Stccﬁld@cttél@ to

treat t r|t el e irst

el ect:nl%(;l coc'rﬁddﬁ:{lonﬁ?e eggg)ém r”ﬁé el)(quaeye g 9(% lﬁ?"&fr@pth?g rbdd'ﬁﬂh%t ed
to 5 add kpyei ofrufiist Wa@bamkeﬁt afidban impaity englehhe Mdéq/@etherﬁmaism&Qﬁetﬁ@d m ng
t he conduc |ve I,a ?}’ a flr%% fha eis left, and an inpurity elenent is
added by t fe TEH: %'Sprf PeniB h el -aligngd panner wyitth the conductive” lagers U9 in i
manner Wit havityea €iest dupetddvshap@yeiask809The dSskde m@wcme Rorhi I 810 Fapsned)shape
as masks. The Fosa e, is set to be froml x 10" to 5 x 10'" atonms/cnR so
that the i #BESY SBithardhe imppyrity %t%lmwrtwgt%é -ty Ratselestthe undrrbing i ng

10 Semmon%ﬁb@i’dub@y(&i’yepﬁ&ﬁftr’éﬁﬁ ﬂﬁo&éhrtﬁé'%eﬁéaepotr@&%mhé)gﬁlre'19ﬂ.|lﬁﬂ\dv gipe oate
i nsul ating ;{llm 906 at the ends of the gate el ectrode

accel er at | 9P Ydhe epfls afdhe gate glestode apd tffﬁr@‘ﬁ?le@@oﬂ yoltaw ik stlected ta be fiompur i ty
el enent f ogg kdMas eV W@eth@ 12?Qﬁtv f]l@ﬁ’lreﬁt E nthqu @?Esghereb&jﬁ){égl Jig to

the Group 15 and, typical hosphor us r sen osphor us
(P) is usetlempeerbelomgieg tt©t $ rIODn Homd?qymalhocphoaphqrmm(m by assemive(Xs)f or 15

i mparting p I £sSt ur i regions.914 to 917 over
a concent_rﬂa%)ls i(i)bnrhé'/ l's %s?ndﬁx r om ueh@dgfb ) dqp %d %’?Bﬁ%‘irlf?nele(‘ﬁ“é%
13(C))15 1 rumphirt’mgsttlmo n-tyhe is mpddedt ioe shet lffrst tiopuritl oreletoms | Y10 SYOR L the
conductlve r 909 t 912, of. bdhe f| shape -depen upon the doping
. condi tions. n@é/ng EP“(SﬂgS STAREbE AL ¢ ﬂ:}tx d‘Pf“FZfP g%url?{(g?r egions 914 to
9ﬁ7 are overl| apriadm@mebh&ledﬁipdtlﬁéd tdén H@y@tcsthetv&wgmd@%r tﬂé%oﬁ{uchbélngfét
shape. ching treatnment i s conducted as shown in"Fig.
13(D). ?wéf’g’ﬁ? chhte Ha‘tﬁt]?éi’ﬁ denegding ugor L fopingrongitigss. gd itrritandmpeenshi ng
devi ce. UShﬂgh@ﬁﬂSt XBPu@3Segions 914 to 917 are overlapped on the conductive layers 909 to
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, usinlg an RF electric power of 3.2 W/em® (13.36 MHz).

a bias power of 45 mW/cm™ (13.56 MHz) under a pressure of 1.0 Pa. Under this

[
(¥

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 10 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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of CF4 and O -, as an etching gas, using an RF electric power of 3.2 Wcm
(13.56 WHz), a bias power of 45 mWcm (13.56 MHz) under a pressure of 1.0
Pa. Under this 25 condition, there are forned the conductive |ayers 918. to
921 of a second shape. The end portions thereof are tapered, and the

t hi cknesses gradually increase fromthe ends toward the inside. The rate
of isotropic etching increases in proportion to a decrease in the bias

vol t age ap i of t he subtrat ared.to the first

et chi ng t?‘ég mfslél? O']-knﬁ(c)zlr§ &n Inergesed TICCF SEog v@ﬁéﬁc gony?‘lrbﬁy%@ﬁéiﬁé"#éﬁ%to 60.
The mask 9Bfhallsr th6n gmouﬁdleeﬁrsttd’o@n%dmtrbghtet Ebm d@niple, tigy docelcrmdlk vVdRdse kn t he
step of Fi t S, the. gate jinsulating.film906 is etched
by about 4get tﬂ\?bgi})ftu%rﬁ tiRel- g 8‘ ioqé?:f'é 'e'(‘j’ R L1 n §Ppiieredy teifesmefirstt or

i nparting tmpudt- teyioas 9234toUJEi’ehavﬁrh'§a§Qlﬁtﬁiéalsh@“mﬁﬁn@”cdn@@ﬁt%%ﬁdaﬁ’&Q@do‘ﬁHat' on
vol t age_by .decr easi. ng Eé&g dos a e to be smaller than that of the first

dopi ng ? r e PR regighs Fdiontd, i pEe Hoeowtast with dhe G5t imppsity segiens 9240019875 r om
70 to 120 kehis §t€g M@Sﬁﬁ@rlﬂvsln§)ehrﬁ AoRAB th the llo(av)sil-mde Sfthe QELEAYe Qyd QioFkf i T St
i mpurity regl ons 924 to havi ng an increased inpurity concentratl on, and
second 5 i fpieil t8f Fhég’f'f‘é‘ﬁ%d 92@% @ng 3the t S¢genda frepurity ciegioas t928i toh93 hemdyi bet

i mpurity rggérp t ri Fprn downt
the | ower side ?8%éethgocﬁﬁﬂ%%tﬁvégd*%ﬁlgrl gt[(g?gl er{h%gp &mfl Qiﬁf}lgéasecondn%lﬁhf)e

and the se@@mnirmmnttye sesgnd irsp @RS regioRsis fromy 1 il 0 ‘owoelr + apPacbrvicih¢Eig.
conductgvey ?rs 918 to 921 of the second shape. The |npur|ty

concentratlo n the second inpurity regions is from1 x 101°' to | x 101
atons/cm (Fig. Ri:&rﬂxﬂgk))ﬂg RBf(BDrlmr;glrirp régions 938 B)33al npw)l &r)ﬂ 08Yi(9RFm,9 3 3
(933a, 933 a 934h conducti on type S|te to the
one conduc?%%bﬁ q 8‘8 %] 4&5’?’&&8‘3 'Oﬁz’?sﬁtg 10 B85 FAPN tgg“e medgpghe hat
formthe pseﬂm&ﬂﬂi‘rﬁicto-l:lrﬂﬁers 19021 BOS tﬁa’istermttﬁ@ ,p-EAnnd] PRI, t Yn Qbi@ neee, tt)gr an
imparting the B&e added usi ng the conductive |lavers 918, 921 15 of

t he second' R4 émtpdrtl‘nﬁrth"r PriyRsris pgdsdaiingbe canducsiue favars Yided2 1
manner i5 At of imlﬁcm e abBaske M ‘P&Hﬁjﬁﬁﬁxﬁftﬁeé’%ﬁﬂémg@%elf"ggg %mgf?ﬁép ng,the

n-channel TETs are entirely covered for t surfaces rmng a nmask
932 of a rddy Gomens the semiconppgion laygrsr WG anes OB Boranink QMn-ahmrfebrTiFﬁ"ddbgf t he

i on- dopi ngeﬁfﬁElE}OQO\QYedJ%rngl 9' Qﬂfd% y(f%?"hiﬁl)g a MK IPAY lf%re%ésgf %’eggh at a

inparting the p-type is ad npur ity regions
concent r at FRRIIEY r¢giong %&am@ %rs ermedlmﬂlleaquprmmmethcbd by esimlgydiborane

consi der ed(Bgmwevﬂ{e’m{'p}ﬂﬁt}l HRHEL ¢ flﬁ;girt%]g thg%?’typeg 24d58M PG xmpur(iItyC}eglons
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

N
W

and 934b contain the impurity element that imparts the n-tvpe at a concentration of from
1 x 10" to 1 x 10 atoms/cm’. In the impurity regions 933b and 934b, however, the
impurity element for imparting the p-type is contained at a concentration of not smaller
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-tvpe.
Therefore, the third impurity regions work as source regions and drain regions of the

p-channel TFTs without arousing any problem.
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into two regions containing an inpurity elenment that inparts the n-type.
Third inpurity regions 933a and 934a contain the inpurity elenent that
inparts the n-type at a concentration of from1l x 1020 to 1 x 1021
atons/cm "and fourth inmpurity regions 933b 25 and 934b contain the inmpurity
el ement that inparts the n-type at a concentration of from 1 x 1017 to | x
1020 atoms/cm . In the inpurity regi ons 933b and 934b, however, the

mpurity el ement geflrihRell e ! PECR ! HReniGANh ARG ffm Y57 SORGARE HAL T on

of not smaller cni and In the tHi impurity regions
933a and 9:ﬂikaqonnhetiwiertpynrs PY8 tehUnefithe sagond sipge vt gn theegte ingplating fiboYai ned
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of thelnpurltyeenen ererore
i npurity regyeinsdenink aa.shcﬁmuﬂmde fidg] mlammhtdﬂawsr frlagmtonmndimmhm thmohannel .

TFTs wi t hoyt arousi ny. pr blem -35 ng n t to.Fi
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a silicon ~oa§Pnibe siligan pxidgtily ig wﬁqdcfﬁﬁh?\ﬁw inderlayet ppulgting fifma 3P haleeS ader

filmof a ennge %&h@@ogeh?err%f the§>14sﬂudaevu:§r%ﬁmdt Bed bifer 1%Ectk@tt@éeltl?e¥5ifnder 2
|nsulat|ngfllm937|s forméd of an inorganic insulating meterial. The

first intepravue afrfliPatat rﬂgwhstrﬁ&pgsmpwa@r@of 308 Iéﬁég)é)°6fw111®®dt%éh<2@m°rmﬁ

i imodd, HRERR B LR eI mREMRE) Sl ol ol e B L
react ed tog’étctnér Widarthe silisor oz ymigideffil4Dis Paedias dlesfubtsmtealtdgett sapeting file of

399 L0 400G | AR B TR Pk R HRELL HEpRINET S o R Bof FEAUSRCY

(13.56 MHzy- and at a power e silicon
oxyni tri deahd IN3OI lsy tlreqﬂasmsa CVD fdettsld. | Mhercbadigons ofsSfor@atioryin thintas®arg at hi s

silicon oxvnitride fi far from Si N2O an H3,ﬁ r. fr Si
S oon OXyolhbh e L Menei R 00, Lom St NE0 and BB~ g S
fr §masé%e?§h%@8‘&g“i§”“:{§‘e;@““ B B s Hr 0.1
to 1.0 W cHBerIgNer (ipgy ?tmgstfﬂm Iﬁ%‘L fug%ﬁ’ %ﬁéuwaw% u?«?q fh BYTOZensad, sHICOR ey o
nmay be usegxpnithtdr ee iahrd by dsitOSiHOKYOiahdie frihk Riifcen MB@ideYils kdtd cdh H4,
N20O and H2. The silicon nitride film too. can similarly be formed by

usi ng Si HaSilarivie feymediay B $las§ﬁ{4@a9h%%@e prsery, C¥Ddrehod-s conduct ed for

activating the i mpufif ¥ef I@E@r{ahéteﬁ W8t adiRES 1%thﬂehf—h pufif Seh¥Rg tﬁ:ﬂqnﬁnﬁ Retype
added at their respective concentrations. I's step’is conducted

20 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 resistance temperature is used as the substrate 501. it is desired to employ the laser
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 1009 of hvdrogen at from 300
to 450°C for from | to 12 hours to hydrogenate the semiconductor laver. This step is

to terminate the dangling bonds of 10" to 10'%cm” in the semiconductor laver with
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by thermal annealing nethod using an annealing furnace. There can be
further enployed a | aser annealing nethod or a rapid thermal annealing
nmet hod (RTA nmethod). The thermal annealing nethod is conducted in a
nitrogen atnosphere containing oxygen at a concentration of not higher
than I ppm and, preferably, not higher than 0.1 ppmat 25 from 400 to 700C
and, typically, at from500 to 600C. In this enbodi nent, the heat
treat ment 4600t /duRimaRP iR, 4ARObRe: Wiah: 8¢ mk&%trb&dmbawa&snhav' ng
a'low heat”reSistance tenperature is use as the substiate 501. it
desi red t ohydrpganptivhendydwesxeceind ¢eningnlyydregdnokeited Mibvilmgn:he Irs trpwof. n
activation, eohe 1reat
conduct ed }qn&egﬁeﬁhgpﬁeﬁggeégg%%ﬁ al éth%qgg%%gdli%gﬁ‘ Mf}l ﬁndf%%ean]qafl PITFY rJngbo
450C for fbonmt]latgar ﬂtﬂnhdtfv:snto Hoy@ogmpmwhyMQaenmcdmddd&cbm dnaan@sunt dhi s
step is_ he. dandling bonds of 10" to 10'8/cmin the
cFrop L B0 el %8 i -

sem comuc 6 hydrogen that is thermally excited. As

anot her neans of Thatagesat inwm,ayéx’rn@slnhtafsgrmlm byglbogﬁ:l@agmwﬁmﬂaymkgemmut ed
(using hydr x0|ted W th Ias %@T){ is desired that the
def ect deni &%ym TRHALEAR 8B AIERED! 1F‘S{V§Sr ot & @o%f i 4ms uASrBE QEENG  be
not | ar ger resfieMabBabidrt carFQé ubdd 1§ol?h‘rﬂ1§95&rylm/1@§1ﬂ9E&\'%Ydeb?ol@ﬁﬁﬁl@amwean
anount of 5 from0.01 to 0.1 atom Cc %. Then, a second inteflayer
i nsul at i ngBﬂH fhegwyélpbawn@% gMhen theesuis aredgforsrampls) 2 nob'lwen@%tha type

Bl Nt Akl bRl RUEEOHd e "a@é%%gﬁ’% {8 dnfd R GGl nahe%%céﬁqeu@érg Bic
resin materia re can be use y|m e, acrylic resin yim

pol yi m deamsdlgtmg BUB i§ frmed dgirigdivad éme cleagaen ahelBC s Vﬁb@dthelfeaﬁ ue%h«npl e, a
pol yi m de : i | | zedyafter onto
t he subst rg r\‘éﬁpﬁ%ﬁyagé%%d}g?ﬁhgr 33’2?153 Lp‘%s%algg[w%igq?"lﬁ?%?’l tg‘pfrlodr %P'%éill %gd fired
i n a cl eana cueng age® MBCmiXrbtogtther, eppliedjerad then whater surface rof she sulishrereebyi s

used the one of the two-ca t i terial _and a curing
noent - ore Winga shibfet B ARk P Gind AR dints ) B0 TSR o e sk LI
by using 25650 fon6d mipites meatledh dyenus ot mebénonﬁlnatﬂax&tr iBQEtihgfilmd seconds,
and are fired at., 15 250C f m nut es |E%‘% Iea over\?to formthe.second

interlayer insul P¥ng% ?elcﬁ?‘?*l’ﬁff yer fpsulgiipg ’t9e‘F hEUPaeP P& m 939

i s forned ﬁyuluﬁhgl%aa&mr@anhﬁg doBé Wnat flaenBReFfh@. fF%?thé'r“tﬁ'é] oda@k arth
flattened surface. Further, the or%anlc resin material, in_general, has a
smal | di el Baterirk it generalnhassnamalbdie §tr1°rf@ni§a‘i“a"é‘ﬂt1?‘(‘feféé‘b‘h&*ﬂt‘ﬁﬂ%édechﬁt-Se
organi ¢ 1 ephd ofRhRY fedin: mHRWEY fowels, WYBFRS&BPIcCarAN do® sDRdd 84kt RohcdorR

protection
20 film. It is, therefore, desired that the second interlayer insulating film is used in

to

combination with the silicon oxide film, silicon oxynitride film or silicon nitride film
formed as the first interlayver 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 CF,, O2 and He is used as the etching gas to. first. etch the second
interlayer insulating film 939 of the organic resin material. Thereafter, CF; and O: 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 laver. CHF; 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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20 film It is, therefore, desired that the second interlayer insulating
filmis used in conbination with the silicon oxide film silicon
oxynitride filmor silicon nitride film formed as the first interlayer
insulating film937. Thereafter, the resist nmask of a predeterm ned pattern
is formed. and contact holes are formed in the sem conductor layers to
reach the inpurity regions serving as 25 source regions or drain regions.
The cont actagelz@forRhfd i paREbY bQ/r ¥sifd GhinBgk axllcp i{ thén. @}@lﬁ*d ﬁ) r?%e(sjo%@s of
CF4, O, and He is used as the etéhing gas to. first, e se

i nt er | ayer WitHes| %0 tag43: dmin3drings ?%f%?ﬂamfﬁlrfrhesnlﬂpurmremcmomﬁitmneam er,
CF4 and G, erﬁﬁ&llm'éﬁte@]@@n} s%r?ltydrfg/ ‘9%%1 ih&le %ESQ()tnm? itk ﬂ il LSS lda’ f’l ng
insulating film937 er to urther ance t e selection i

rel ative t@K$h@0§é&mdbﬂdnﬁhnpfPayedIDCHF is used as 30 the etchlng gas to

etch t ate i hape, thereb form the
contac?ﬁhgles EE&% tﬁgs‘gﬁ]uc gwgwﬁét ?? ‘f@e¥8?ﬁﬁﬁmﬁvlébﬁﬁigﬂFﬁg and
vacuum 3<7f81hqodr2()zm iand ispaiteisedna forer ﬂ@ﬁ(eb%'le(ttﬁdd&g)dra (H@Skag(zﬁggi |'Eher§t|@ﬂ{1
etched to form ce Wi I, S. 940, to 943 rain wWrings

Furt her, %Su%fﬁe nSCCtﬂ?%f’gpﬁj(relg ﬁoﬁn?‘htb Y USiRg G RS ‘P’H%eW‘rQIFB) fsl“T df’ rfed by
a | am nat erarfsparebiCelestiddBios s tiinspdrédncanductive @ifch obMinddbyElniahg %o bhvia(.pal | oy
filmof Al _.and Then, .a transparent conductive filmis formed thereon
mai nt ai ni MgRQOF EF g‘?@s@to W“%‘bo’f‘ge 120 nm and is patterned to forma pixel
el ectrode 947 ( RRgthed St pixel NAE&FSIE 947 tREfRINEE! b&hEChr Q54 ilis fy med
by using an i ndi um oxi de-tin (ITO filmas a transparent el ectrode or a

t r anspar erRVEEEPREGQN: Ve drajmvigad atiy efickically ZormscrR@%e dhe drairg fagiorondi de
(ZnQ i nt qhé el ingmaxt de. 10 Further, the pixel electrode 947 is forned
being in contact with, and overlapped on, the drain wiring 946 that is

el ectrically corlhesdt 2 dhirdintertayer msnlatleglfdm WO havire el i lopcmgg afFthe peitian a

third int enln at 1 pasi t.i.on
t hat coi nglﬁé1 es wl(%eﬁwhmtthkl xe E (fé AQGMS(Q’%CQQQQ F' L‘?@&m ?ﬁ c @i
15( B) .15Théntehyat ing@aiimg efrlma9é9 is rcapdbdﬁ IOIﬂgnfuldltm09419dlﬁﬁlnﬁti&ﬁﬁbé‘%edcﬁdtng\ to

| at as.a separat e anic i em tting
: gigrg IOP q"a gtgeénugar& xé%mi FHE RS ﬁgerg ﬁ‘ﬁf‘cenf H"i Omeﬁﬁ%d‘g?féé'ﬁ Ig thissj st
is used t@mmﬁmemed tesist [ used 8y foayiehe ihrduhetlhyg idsul 8 49m 949. this

rd interla i hsul ati ng f|Im949|sabout1um|n
enbodi ment, the Irtx rt]fus %mbod?me Sxe thgg mterlayer 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
layers 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 interlaver
insulating tilm, polyimide, polvamide, acrylic, BCB (benzocycrobutene). or silicon

oxide film may be used in some cases. The third interlayer insulating film 949 may be
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t hi ckness 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 filmwth a nask except the portion
where the aperture is to be fornmed, exposing the filmthrough irradiation
of W light, and then renoving the exposed portion using a developer. The
third interlayer insulating filn1949 reversely tapered as in this

enbodi nent__ 25 se arates anl ht enlttun s, of adjacent pixels
from each BEHBY CWHERF e 8 %?f?? “PéCQPs are formed in a

| at er step. Ther&gh @rgaric a@ht B@tlﬂhzﬂ@ﬁdrlm 1';OforinB& tar gambmtilohghtt\ edthddd ng

| ayers can _be preveq%fd even if the org@nl | ayers and the

third int dM&erlecnedDaAilnrdi? PrRIeAye 5 gogq Pp r“@n‘t “‘i’ ‘érﬂﬂ:glb‘e%‘b‘zﬁﬂé“i“éiﬁ

coef fi ci enbesidBly Ah&th&ﬂn@ntrt@?kﬁbrrﬁéd o kife pisedelbdtrddri Bt 7ebeBiovE Moif@fe t he
third interlaver insulatin il i mde, polvamde, acrylic, BCB

(benzodycreBnleay) fromthe releicaetiﬁ b sered@rmmgrﬁhmgcwéz lighs ermiktingolierc R eand The
third intqhl ayeodenss].at impgudt |12 WUfhodBYoNOLESSis0f 9RidAG QleciB@ GRNIE as
long as the material is capable of insulating. An organic light enmitting
Tayer 950 qﬂgqumlmtdowyr bﬂmﬁbmaten@h may beatshdnstead\gAg el ectrode) 951 and a
protective el ect Efpig i heat
treatnent is per or §l% l?%tﬁ eﬂh 192 ectOP%'()a 92@“&% i{rP(gelmm)dvWela‘?%'l/t)ﬁ5 grPJtﬂynedIB
conpl et el yinfthis rcmblmdimetrécltha @@nt@igtﬁenﬁ@ngtlmr himea ovgréayecstiuagre censistinigng

el bt rbae 95 1o o b Bia e bl R et o T el ol o K0

The or ganimay additiosdtivt idveg haly éije Qb 1awei, dnEetbaramducfdtlomlalekrmvum ¢gredteoni al .
In this enbodi nent, the ani c ti 0 has a t

St uct ur o \EORRITERE el (VRS IOUR PP b TG DAy E DSRnEFPRIPS B SRR ¢ ng
layer. Thehe&h@anbeusddght emtting |ayer may addl tionally have a hole
injection layer, an electron i n{hectl on | ayer, an el ectron transportl ng
| ayer. Various d8niisngmbesisnest, ﬁe%fée|talyéw<§t%\}@vebéérpqlﬁwswléee YHWlensy of

them can Re yged- by tvhibratiSATOOH BB edlt@nd QhRr Uik ARAREd 'ngeJaﬁﬁFzﬁtohsot
pot yphenyl ene vi nyl ene 15 deposited by evaporation. The light emtting

| ayer is awiwinddatiazeleapivh malemlasfdispseign, pngl tac 40 Boidt I%sD\letths ol Sedl -ar
di sper si Orbx%lag‘%etd‘én%tr@ nd%@[q #ﬂﬂ’tthh‘?es Itdnt fﬁg} d%@qlﬁ&f)&%nﬁl‘?ﬁe‘fa&' ve
ta out o) as

and by doping the resu nt t counmari-ne
green color luminescent center.

The protective electrode 952 alone can protect the organic light emitting layer
.20 950 from moisture and oxygen but adding a protective film 953 is more desirable. The
protective film 953 in this embodiment is a silicon nitride film with a thickness of 300
nm. The protective electrode 952 and the protective film mayv 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 contain'ing aluminutn as its main ingredient is used for the
protective electrode. Other materials may of course be used. The organic light
emitting layer 950 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 6()

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. 13B. A
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green color lum nescent center. The protective el ectrode 952 al one can
protect the organic light emtting layer 20 950 from noi sture and oxygen
but adding a protective film953 is nore desirable. The protective film
953 in this enbodinent is a silicon nitride filmwth a thickness of 300
nm The protective el ectrode 952 and the protective filmmay be fornmed in
succession wthout exposing the substrate to the air. The protective

el ectrode 952 al sq prevents degradati f the. cathode 95 5. Typi aIIy,
o et ol 11 PRoB i BRSO it edraee RS (e prevnicgrbtrsing i Q00 o B

prot ecti ve ghsdd 930S el I&g,rre L&y toahsOMEY. of course be used. The or ganl c
light emtting |layer 9 t he cathode 951 are verl\!,{weak agaj nst

noi sture. Theref &@‘CN“WCETFH@W pRtbrenchagnst H{ R8MmaEnHE The! the S‘flé'@t:lﬁvel“‘
el ectrode gﬁ?érﬁt]ﬁﬂgﬁ%ﬁb@n W {rRin fgi(pps%ﬁ‘gnd Braﬁvﬁ%bplt"f 858 ufOTERGERE T O

protect themfromthe outside air. he organic |ight emtting |ayer 950
is 10 td 4pxehpertignt hiTbk AESS of thy @riyiigl gjreg and ghel BoTspHthe Pixel pertinngen b1 i s

80 to 200 RRdeR ol yRically 100 to 150 nnm). Thus conpleted is a
light emtti n& é)tgvhgg&g?ﬁ?g%utred as shown in Fig. 1513. A -39 portion 954

where the pixel & doteasdof Mﬁghttehettmgghtmcc Usingh© LER. titsi drgnmgyecmesam band
the ~cathogs. 2ah e poiR: SOLTT SRARES dfhabl Be SRDeyAPVERANREL Hilkecdfe and.
Y61 PP hé {t'e

an n- chann&Pc* I'ng “ci I‘CUI and "Const |
CMOS. A smﬁégrbdaag)nT(ffTrEl’dewenm leot dteicttbmg;s dtTa %B)ualpeobTE'ﬁs Aﬂsot Remallér gme(el

portion, The TM of. t cuit gnd,the TFTs of |er arti

o bolt ¢ o nadithnein prermtel Kyl TERE s Aot St Bedh iR oBeife o1t

devi ce usi e ERccordfngly, iy iandtiveng Eivduit 6o 1ip8: el &dcdysidg IOIVED a§ urppl y
having a vaoltage of 5 to 6V, 10 V., at nost. Ther efore, degradation of TFFs

due to hot this eabediment thistecandsignusitysregianti2dmand A fpurth imppdty rgaioa 9¢gb of

capaci tancﬁle' s%nﬁ&ﬁi‘dﬁ&ﬂ’o?‘li & oft e Tﬁ]%re%ﬁﬁg &d“ﬁotdd\}e\/lbﬁghé?bite ‘é!éctrﬂ@@d% to
operate at speed. Accordingly, 'in a driving circuit of a |ight

enitting démglégdéﬂﬂ@Ct@Eﬁl%sf%mCtl‘{qh}’s enmbodi ment, the second inpurity
region,929 and thg bﬁﬁ{o&%ﬁrﬁl}%‘féc‘il}ﬁx{ggtﬂé ﬁghtge:ﬁﬁﬁlrﬂrfdevwéeo E%H%QMWCQLOIJI ayers

of the :TFTS prefera 0 not over ate eﬂectro and t gate
el ect rode BI®t hmat;pec thc\mieﬁescrﬁ’efr hethﬁmmmmmfsntnambf: dighuermitigng devide qftthe

errittingdwc .of sen n 0 mted to the one
descri bed ?reg? |u§veél rrent ‘}nl"ﬁm/ﬁeéhf (la“r}%)‘tﬁ Blr?téhg évice of the
This cmbod1ment may be combmed 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 interlaver
25 insulating film 939 is formed, a passivation film 981 is formed so as to contact the
second interlayer insulating film 939.
The passivation film 981 is effective in preventing moisture contained in the
second interlayer 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 particularlv effective to provide the passivation film 981 since the organic resin

material contains a large amount of moisture.
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present invention may be manufactured by a known nethod. This enbodi nent
may be conbined freely with Enbodi nents 1. through 8. 20 [ Enbodi nent 10]
In this enbodi ment, a nethod of manufacturing a |light emtting device
different fromthat in Enbodinment 9 is described. The process through the
formati on of the second interlayer insulating film939 is the sane as in
Enbodi nent 5. As shown in Fig. 16A after the second interlaver 25

insul ating film 939,48 1&9 igEs: d%lﬁéﬁﬁté{é‘é h?{? fdsggl 9§EF d§%1€f‘9{()mefﬂ S¢kjas to
contact the second’in er ayefr |nsula I'ng g e paSS|va on “film
981 is effectiveThmepﬁevenﬁumgumbhsmuzepuahummnﬁm;memhenns&domdlunﬂﬁnlayer
insulating, fi 939 fron1§erneat ng. Bhe qaganlc & t.i ng r51950
through th8%i %"é’lc VeV B R oF E" RT PR TN ér‘“‘fﬂét#‘a?ﬁ H& 'hY 982.
In the 30 gage r%}ﬁf:@vet‘fﬁhl&ﬁﬁmadr lye8l | ayelcohtasiiords dig fbdmad B3O diynethides an

organi c_resin nat it is particularly effective: i de the
passi vat i oﬁ‘eFI?qd S@Sl‘ﬁkﬁ e f*ﬁe“i?P@‘ilHP'@r lpys Wsmﬁ‘é‘ﬂt‘éﬂlﬁ'l bgbrﬂompﬁ‘éeda of dhge

anount of BRiafifcWeSin m4CrialNisteitsiSeteREA08l GEAL a g’hssrhix'ttﬁ@'@)fr@FJ odenbifidnd gn used
as the passivation film98 1. Thereafter, a resist mask havi n

pr edet er i REHINgEBer ﬁu‘iﬂf}%‘?ﬂﬂdeﬁle GRS ey aic inswighes film 28| 'ﬁgt“rhﬁgm’lﬂt ¢Fa
regions, whighpane a%o'éfcﬁﬁllgr 84K, ONSyr@kr, InAbilef &8! Hﬁ‘s‘% ane?ecflgﬁ r’@g% \!vﬂhttn@

respectl ve sem conduct or ayers. The contact holes are forned
etching 5sameichudictarraydyi thectighing gheissewoget! InCEHH: dg etchi ths thind ﬁhgoef gcltcm 939

compr | 369 HpliRg BAF EINIRGRLL Aol bk bpiChed by using a gas

m xturée o ubsequently the first

interlayer insul Zhema ¢andortd@/metal Bim heﬂarmeﬂkby@l:sﬂutteamg nigthadbs oaa vetwm: ng

gas. Further o raise a selectipn.ratio em canduct or

Paver . 't heCtportticd §Ebohooifiifeds BBl PaEt afhlneny MiFer BRaHERERYE 10

i nsul at i ngpéﬂfdarmea%Thweheht)urédweumsgqtmttoMBexsldctm\dﬁea fvor D44 Tlo €926 e
ilmis fo vacuu

282‘33?21 ngq%?hofé'}tka%&h aah ﬂ\ij‘H @X aaw%? ™ géﬁlﬁ%w@t lﬁﬁ’é‘k‘“"&%&“‘t Her faffi%r
et chi ngs i swither thRkABE of 50 W arddiih mgrfgﬁl With b Gisk 40 of SOPAR (AINsk tilke oAl N
wirings 944 to 946 are formed. Although not shown, the wirings are forned

of a Iam natd &) in thinembodimept.fi | m 15 with a thi ckness of 50 nmand an al| oy
]:aln‘i)z)nd:Mrr:agt a thi ckpeagudy>PRaiiphuledt bshubiiddHRE isYorm@theldoh With b MhiSkness
of 80 to 120 nm, and the pixel electrode 947 is formed by patterning (Fig. 16A). Note
that an indium-tin oxide (ITQ) film or a transparent conductive tilm in which indium
20 oxide is mixed with 2 to 20% of zinc oxide (ZnO) 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.

Next, as shown in Fig. 16B, the third interlayer insulating film 982 having an

N
W

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 trom 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 laver
which derives from a step becomes a conspicuous problem if the side walls of the

opening portion are not sufficientlv gentle. which requires attention.
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Subsequently, a transparent conductive filmis fornmed thereon with a
thickness of 80 to 120 nm and the pixel electrode 947 is forned by
patterning (Fig. 16A). Note that an indiumtin oxide (ITO filmor a
transparent conductive filmin which indium 20 oxide is mxed with 2 to 20%
of zinc oxide (ZnO) is used for a transparent electrode in this-

enbodi nent. Further, the pixel eI ectrode 947 is formed so as to contact and

oo e o S U AR T g SRR G BRI E. e
Next, as shewhting fing.982613, tmherrtbhtirmbmnmerdrw xunsuﬁlai isagh hnlpnl@ﬂﬂd&aw ng

an opening portion at.the ition corresponding to i.xel electrode
947 is forgﬁg'.amll‘#‘ qpylLc é%&bgﬁ%né‘?ﬁ“@@icg@%@re? @ﬁ‘gv’hﬁ‘l’g% ’t‘%ﬂe RFNAREp8Y ar e

formed by ditifstandeet etching nethod in form ng the opening port| on
Differently fromthe case shown in Enbodinent 5, the org{anlc li.g
emitting layer fdbedtBprefRebimthaly beiorethe gyganis h%*ﬂle&t‘ttﬁ‘@ Wffgpi)r‘ﬁ @8‘2%‘3 not

separ at ed. ofhys thlxtdhi%té'l%gré‘rr 1h%l§t§dg)ﬂln?f98i "tﬂaé?ﬁcgai%'c&qlda%ﬁnoeé&éﬁ 'ns‘"'&bn'dﬁé’t@(l
whi ch derives froma stéep becones a conspicuous pr obl emT f “the side walls

of the opénihegupface efghe dhied intarlayert inpwpiang fin §8ALe mukewbloshthesyifheeess the
attention. thlfhlmFé?fa ef fﬁ?ﬁlaﬁr}xé 'flﬂh'@@gl | mlwgﬁg&%tnﬁcﬂ n%cl?fk nlg s AR doSorkisid. as

the third inte I nsu I ng inthis e an ‘organi c
resin fi | I nmmhreafsorpcpleﬂneratlaig.the pgyieighe emitting layer 850 BCB (Ibehlzd)wcrllqbut ene)

may aI u ing on circunstances. 5 Then, it is preferable
t hat, efo ufﬁgg%ﬁrﬁ?ﬁ?c light emtting |aver-950 is fornmed on the third

interlayer insul dektghd odgani®8ight @hﬂﬁm@lap&nﬂﬁ@sis ifoxgnadsh vih @vagoratios neoinduct ed
to the surfa f the ird er i.nsyl at | film982 to e.cl ose
t he surfac@" Eu‘?}f?é r?’Fh‘f"lﬁﬁ’df’r#t[vzg ?ﬂt F’?‘F!;)q%l P esEBe e\'ﬁqrﬂga ¥ Had5bve
structure, fdrined&ayp&&%vb;&ﬁaﬂi& ﬁﬂéﬂkﬁant At rms S, 6t FsrdRBirddR¢ RAheaigrdabRearigani ¢

light emttin egyer 950 fromthe third interlaver 10 insul ati ng film 982.
Next, the s9rg§1ﬁ¥ Pt relscHgde A#dr ogsempletely) TRBAVEH Y ARUES BFBY 49 i 8%

met hod 15 aRsndatibh '&?Vthe 6:'3%1%3:@&9@@11411\@4’@&b@@taﬁ@@ﬁ-) cﬁ@deam t Bt .a6¢ | NY

el ectrode 952 are formed by the evaporation nethod his tine, it is
desi rabl e Mgg slestrode sauseams the caghoda pfttbel QlER He twa@nb@@e@ts Suk oy t o

conpl et el Y1 A SHRUEtdIRi: B1sPbL Qlegt © the 15 formation of the organic |ight
emtting layer 950 anﬁh%&nescat hode 951. Note that, the

Note that a known material can be used for the orvamc light emitting layer 95().
In this embodiment, the organic light emitting laver 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 laver. 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 laver. 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 layver 950 from
moisture and oxvgen 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
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MyAg el ectrode is used as the cathode of the OLED in_this enbodi ment, but
other known materials may al so be used. Note that a known material can be
used for the organic light emtting |laver 950. |In this enbodi nent, the
organic light emtting | ayer takes a two-laver structure 20 constituted of
a hole transporting |layer and a light emtting |aver. However, there may be
a case where any one of a hole injecting |layer, an electron injecting |ayer

and an el B3Ok ANSIRIdel N h@vsfotéc%ve N8, "?Rfshﬁro&w@@'fﬁd InGRL pe
emtting laver. Various exanples of conbinations have been reported as

descri bed &oBvEoudnforned stithout GXROSUERTEM gD ta@eEPhery abier thsetbrmagon wltthe s
enbodi ment @tmgtgfég%g@%yl nyl ene is fornmed by the evaporatien nethod for
form ng thg hol e“transporting |aver. Further, polyvinylcarbazole dispersed
with PBD of 1, 3Matemocadh@pm)lt@tldgﬁlwaodwéﬂmtmoxﬂ@ed tmr@@é%;emh@duhﬁsmt@n

formed by rad, for for emtting. |aver. and
about 1% og)pgjguﬁ%%%% %5{]1 %nd 4d é@ﬁd 9y ét%etgrspﬁﬂ OBWIHEE $ GHnUBITEES BF MpiRen
col or. 30 Ewmstihent. iQf éarfeootiehhatéralpmay atso Hehesear ggﬁﬂﬂl:ldi %ma&;theeﬁg;m% ng

| ayer 950 f.rom .noi stur nd .0 n1he protectlng el ectrode 95 ut

t he prot ec[lg]i‘}eeqlftf% lé%%')egﬂﬁwdﬁgggdtﬁﬁ‘a Y UE EXUBTSY by pldeded by maistyre,
embodi ment it i@desitableQRatihé Fdrihatibh iseomtihiowlyt purffmes $hr0u§2th@ffo§1q‘gldhmﬂ the

provi ded as the E gtectlve film953. This protective film may

cont i nuousPYPIECHPEEIEHodn e WIEOUSXPOBYeA &t RUBRBE iof E@febbhémﬁzﬁ g i on

of theip prefgericiipdt &hRGAS RYE Fahst M&ﬁ-@/ﬁﬁ]oséﬂgﬁ: protecting el ectrode 952 is
provi ded for preventing deferioration he cathode 951 and is typified

by a netal fil m tettthatrihethickngs ofuhe exganicdighg¢mittinpliyei W30enay b@()m)th(r)(ése
ot her mat efhalidmy, & l%okﬁ%ng)tsﬁgi dtgg gﬁ&ﬂ%’éq oist'hQ%EthE{]c?()?f B0 e 80 tb %h ) am,

emtting |aver 950 and the ¢ are extre yealiya
moi st ure, (typically, §@&io E¥¥lmm)hat the formation is continuously perforrred

through the forngfio 1 el.ectrode 952 w thout..ex ure to

an atnosphere to 41 thgilgwg letgflgtdﬁswéq’gmbrtﬁea%ﬁr%cq e gt SHosm 11 E&IQ@%

agai nsts ancampletedat anephetrtdae pblaion Q%Whehethe Ipmekalessodkwmmeoas it ¢Cight ght
4! g

hi cknogs G EuHG Rek e os? IR esar brSBBbG o npphesaariFspais 1 dorso”
nm . Thus,OLED.light enmitting device with the structure as shown in Fig.
1.613 1s 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 | to 9.

[Embodiment 11]
The light emitting device is of the self-emission tvpe, and thus exhibits more
30 excellent recognizability of the displayed image in a light piuce as compared to the

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



15 conpleted. Note that the portion 954, where the pixel electrode 947, the
organic light enitting |layer 950 and the cathode 951 are overl apped one
anot her, corresponds to the OLED. The p-channel TFT 960 and the n-channel
TFT 961 are the TFTs of the driver circuit, and forma CMOS. The sw tching
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 ) portihon can be forned
on the sa Lhake. h - iiae t A RINEe 1L SR

devi ce of ntelﬁglﬁgfélégﬁt f\%\g}gﬁt@%nqg? 21 Hggnwlﬂgt&e%kthoc Tt.nhgb rrlgﬁl ; ? dl‘l n‘n Tret hod
descri bed Pertiohiis veanimsdiestranic dehiges.i ght  enitting devi ce of the pr esent

i nvention can be manufactured by using a known nethod. 25 Note that this
enmbodi nent canStxh Phpﬂr@rnerﬂee@e‘bwrﬁlgeelllghlbemngne(nhrblcne:d t\}wtmuLEnhodnrmmt s 1

to 9. [Enb t | of . th sion

t?pe Eamd %dgigngﬁ&%) %aéne?r%r dlg% Cg@(%}efféﬁ?gqg Vgﬁrﬁlfq?&ﬁ' (Pf‘fccm?)‘f‘m ‘H shl ayed

i mage in anamg’utonpiyatcm aisswnd’pwmdudtmnt(ﬂﬁlcel (aCpar dudioysfudimicht spbay £ed ce.

Furth tt device has it w

Ag(r:or Slr Tg){“'eet)’ t“ﬁﬁ” ?lfegﬁ?mgrﬁl €PIIRYCG A, BB Taghing: %QBF!‘@G ”E‘%”E‘“&ﬁ”sﬁﬁﬂﬁif“?ﬁfbrtl on

in vari OUSmebfb@tasmpmtEr dqmnams telEpihe £d portdbliamel @1ackias, 4hSd1E@rodid batkt or
i.ncl ude a video canera, a digital

emtting devi of the esent i.nvention

caner a, ga ‘S‘ EE"E}S -0y, BBagsi §?Hr%‘§)" CHRB 2PPABH Dfluding, s recordige nmodiyat i(Bire
system a q;auméamy:prnowww“ﬂw & r(eﬁro@aée AUt RIRGULAITBRAL sRRdsaN aaudl O
set), note- S|%§%Ber sonal caonputer, gane machi ne, “a portabl e i nformation

term nl (&S Isg (@Ulpdlfﬂlér“’ taf%odrnfidmlédﬁtgeﬁ displanor displayingBieeregeoduced
machi ne,  aiaRkR ek tRlike. bq%drt%lar inend béﬁ%)qf tgeppbmeeuﬁsmc%y%h@ﬁl al? AT atus

including a recording nedium (nore specif an apparatu

repr oduce @ thelighdemigtiradevien i 1§ @Cﬁe@bleaﬂdf:gtheaiortliblevlefosmm:dneteuimml (H})VB) and
so forth, gng, i I f oduced i.ma

the like. lI n pé@?kcﬁﬁe@f@??ﬁg%gadg{eecgéé@%18%!: ?({aubl cei t|8 oF r‘r’a‘fvfdgnv?eﬁ}ﬁ naI ,
use of tengla. ghlfigenil7Ai g 1@dviespedtiselyr slicavsalyhriouss spepifi¢ heampreté adéﬂ €uch
informatio lthat is likely to be viewed froma tilte irection
is of F%n régqéltfl%lrhemd&t%(l)ce%ave a wide viewing angle. Figs. 17A to 17H

Eig\sllpggtsl vely sﬂ-ﬁlg\/\’?ﬁ(al lhayzﬁessgne Colrézfn?c ﬁ)g(ﬁ‘tnpmﬁtsmg fdxsspvd(ilhdev]fge %rlh?%t 1rn% udes a

casing 2001, a support table 2002, a display portion 2003, a speaker portion 2004, a
video input terminal 2005 or the like. The present invention is applicable to the
display-portion 2003. The light emitting device is of the self-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 displaving 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 light emitting device in
accordance with the present invention can be used as the displav 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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Fig, 17A illustrates an organic light emtting display device which

i ncludes a casing 2001, a support table 2002, a display portion 2003, a
speaker portion 2()()4, a video input termnal 2005 or the |ike. The
present invention is applicable to the display portion 2003. The Iight
emtting device is of the self-em ssion type and 20 therefore requires no
back light. Thus, the display portion t hereof can have a thickness t hi nner

than that of the, ||fyi] ySEARE 2 bR B RY| A THALRL ARMG, oADL1 1 11 N0

di spl ay device i% incl'ud Ing a l'ay - deVi ce fof

i nf or mat i ondispsaycportien 230per switetl ’b@ﬂmutmerdtlanrke&e]‘%ﬂé;rdrofnlr‘ﬁ}.(cbpmadeaﬁtdxng
and an advegt n i spl.a 17B.il | rated a ital .sti

whi ch i ncl Sl'; eislﬁéa gfal?enﬁght cmeé <gdev1ce Q'Bd(éfioé: né%/ nglr lthig eseqip 2‘“ eaHo? I’Tﬁng’

recei vi ng meed asahe dkpRy p@mcnpmmn on key 2104. an external connection port
2105, a shutter 2106, or the like. The light emtting device in accordance
with the preseifig.i h%ruﬂhxstmtmranbﬂna@edepasddchen dappataays pElddieg 2 keedrdinkg.

17C illustrates ut e |ch ncl udes a body 2201, a casing
2202, a di spﬁdé%}“g( g“ééﬁ?gpy {23@3 ”fEBH aPBﬁrdB%?n?e‘?"i‘fah 1AM %fufﬁﬁ“port
2205. a 3Goppla0i, ﬁtg:aﬁi'mgSEOZZQﬁlspMy ;ida@od A@OST%tﬁerimplﬁ“ﬁdrhbr'ﬂ@ slpyi ge in T
accordance w t(;'n t he ‘P ﬁ% mvemsl on can be _used as the displ ay_ portion
2203. - 44 E§QringmediyrgdDVED o the fike) 1eading modicn 2405 an qPREtoRdksy 24081 body
2301. a disgqkay ppeiohi 2107230 2he ﬁk§VV'T1€é”'d% 03 pRFoPRENALE 90 KEY 23 fodD
infrared port 2305, or the like. The light emtting device In accordance

with t A& pAsekying rmaest indermasianpwhilaghe displavnportios i @#0hds tuseh nRE02. (05 Fi g.
17E i1l ust BRpRGIRNCHIRIE fn?&{rpa‘fliﬁﬁt I 9Re gi%ﬂ@%ﬁ’ﬁtﬂﬁ '(ﬁWcE'qh nﬁc&dﬁ&%%vﬁh N4

medi um (nore specCifically, a D repro tion apparatus), whic ncl udes
mai n  bodyPEsent inyewtign egn 21216021%@ adi thesadigpbayt ponioAs 240&d dhot Mke idiagpl ay

B operatt S Aoy SRR BT, U TG MR ey g lRdod RS e e,

portion A Qﬂthl@hke used mainly for 10 displaying inmage information, while
the display portion B 2404 is used mainly for displaying character
i nfornméii on. TR LVkktusemics higogg ldeypecdasplmy fhead nobanted chilJlf)t\xhﬁch peRgeNd

i nvention as t hese dIS portions A a

reproduct i %%ﬂ]agg%\?gsus’ ¥ L g"é’ RYH] §§8r ar r‘i‘é""n‘éﬁf’?ﬁngf’wt h.gﬁ‘L ‘ﬁgﬂg‘(ﬂé‘é”% gane
machi ne  odeviteinlack@rdadce vtigthe péfsehi invsdtioatcas ba uguslike d¥pay %ﬁ@n@soéhead
nmount ed di spl ay) which includes a

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

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

20 receiving portion 2605, 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 portable 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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mai n body 2501, a display portion 2502, an arm portion 2503. The |ight
emtting device in accordance with the present invention can be used as
the display portion 2502. Fig. 17Gillustrates a video canera which

i ncludes a main body 2601, a display portion 2602, a casing 2603, an
external connecting port 2604, a renote control 20 receiving portion 2605,
an i mage receiving portion 2606, a battery 2607, a sound input portion
2608, an opgiiéidl Becdihys ARATblelh thd'ButhieK Bhe I, %ﬁ elnh cﬁ:”}] nﬁc GRUh&E \\%tp
accordance with the present invention can use as |sp ay por

2602. Fi g. therprepent irstentioesvill beuipplieabihtme fuoni-tipeionatardepe arcmanmr tuodmtmm

a casing 2ifAincRd g%%l iR&d 8t Ztgg’ts &gt g\ln pl!i{‘t nordLan, 2 ) sound
gt T3 Pkl

out put portion 270 an opera an- ext ernal § port
2707, an aptaegied. 2708, or the I|ke The Ilght emtting device.in accordance
with the present invention can be used as the display portion 2703. Note

that the& displ dpe ptﬁ@ttemntIQrM3elcetmmeduvzleeqoamemora:hh@untpt h)tDmfﬁI fdrhd?tsplm tabl e

t el ephone ky, a lored characters bl ack- col or

backgr ound. glgh@\%e é{llsﬁguga tthﬁ(tuég GAT R RGO ‘b‘ﬁ S&?H f’? 3ﬁtefqﬁbn‘tt

organi c |i (tablecteieyisiangsystest), amitterpaﬂlcutzectma@Soalmldvabd)\anir pictdre 1rf1ﬂd1'rrH£tﬁ)n e
light emttin Vi ¢ accordan it the present.  invention wll be
appl i cabl etr%%qgﬂf Hfm% @B‘élcﬁr“ F‘éffg’?et %ér 1Sl R MOV 2 PIGRTSShSINGS HItOTB#HF udi ng
out put i magight entieigRhateiali an@Rhiditech RypdRagseeaf | enses or the like to be

projected. 5 The aforenenti oned el ectronic devices are nore likely to be

used foo di spl Ayporiiod of ﬂ‘ﬁtlldhlﬂ eﬁ‘lhtﬁh!ildbﬂtzeﬂmt by émnligihligie e pQmadioeat ] @ pat h
such as Internet a CATV ft%UFe t el evi sion systerﬁ, and in particular
likely to i ?ﬂ"é(}lentﬁvﬁhﬁ@abllﬁ 2HOM frp sl F‘dﬂan“e’ﬂﬁl@tIti“@ﬂtfhemltttnﬁg’%evﬂ ice is

sui tabl e f gierdih SBécvdsG SHMI A0pdAsbidl ¢ s bt tiing
mat eri al car?rexhl bi t gh| gh resp%nse speed C%hﬂ? pgern?{hgﬁwg$en1}1&lg de@ﬁL it

em tting derBlicd te plisplay rasiien whish mejnly dismaysraberassninforngasiont e.gj,s: (depiu‘r abl e
to displ h t t
0 di splayp 6&595@&)2% {: FhiSHERIAR. t%t?rﬂﬂﬁr aﬁcﬂﬂé rfﬂft éu'lﬂ | %(?rqubtl eﬂ%ﬁ? O;?rl: %) tnl ng

t herei n becones as as possi Accor
devi celd s squpgdirepr@duaiion dtivigsl iyis pg‘ntablmtwﬂmmtthcrmﬂht ymdtm@ldewyxee shali:acher

informatio ortable information term
and nore pg}}dtr %é%llgfrO?mgﬁagirS? érbrﬁ]e%ocw 4 e'%ntonelfatllcgl PQIH! WI&'L%‘H“?'EB?“J)S&{?&HO&HO“
devi ce, |thrsﬁsuesi%naﬁicdaatbzxdnndte the light emtting device so that the

character information is formed by a light emtting portion while a
non- emi ssi on pés sétdnrth above, the present invention can be applied 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.

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.

&

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 different
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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corresponds to the background. As set forth above, the present invention
can be applied variously to a wde range of electronic devices in all
fields. The electronic device in this enbodi nrent can he 20 obtained by
utilizing a light emtting device' having the configuration in which the
structures in Enbodinments | through 10 are freely conbined. According to
the present invention, the reduction of the |umnance of the OLED is
suppressed i i € ver teriorated wt

Th StrUCttﬁ?’g&letag;alnu)}?egg%\gﬁ{anﬁLtb%el J]@cftb{'&gslﬁ(a ré\slg( q{i:'\ e fcadse i power ear
i mage can sengimpiicaywith tlZQSteﬁmewene risercao &s eprofentede IFughér antdstiotghdavhice
with the c i y i eq_ corr odln to respective

col ors ar e@gggg@ é%e&bgftgr{}é\g Lg Q U% “na hﬁlf:l%e gﬁi}ﬁ n ‘TLe%tp Et&%o i ors
i s prevent edcl color annige lsqair¢ssenth1&1odE$JbrngChnﬁQérﬁ:léd aan tmetdmht@@l Mhinge.

di spl ayed eyen thf %he Or gani ¢ | i ht emt%l g:% | ayers of the OLEDs

deteri ofate at’ RN g?)‘é%‘&é e PES BYEINE CALOTHIS PEBenisdfermibaipe

col ors. 30 lésyy dnder desirbe colbacgebedisgliygedl umi nance of the OLED can be
suppressed even if the tenperature of the organic light emtting layer is
i nfluenced by the outer tenperature. -46 the heat generated by the T©LED
panel itself, or the like. Also, the increase in power consunption wth
the tenperature rise can be prevented. Further, in case of the |ight
emtting device with the color display, the change of the | um nance of the
OLED of each color can be suppressed without being influenced by the
tenperature change. 5 Thus, the bal ance of the | um nance anong the
respective colors is prevented frombeing lost, and a desired col or can be
di splayed. -47 WHAT IS CLAIMED IS: CL Ms 1. Alight emtting device
conprising: a first pixel portion having a first OLED, a second pi xel
portion having a second OLED, 5 first neans for nmeasuring a current flow ng
in the second OLED; second neans for conparing the neasured current val ue
and a reference .current value; and third nmeans for correcting a voltage
applied to the second OLED for meking the value of the current flow ng

~ between iii the second OLED close to the reference
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10 current val ue based on a difference between the nmeasured current val ue
and the reference current value, wherein a voltage applied to the first
OLED is kept at the sane |level as the voltage applied to the second OLED.

15 2. Alight emtting device conprising: a first pixel—portion provided
with a plurality of first pixels each having a first MM‘ a second pi xel

portion provided with a plurality of second pixels ea lm’ Umﬁﬁmd

OLED; 20 fW@Egéﬂﬁll{/@ p f@asuring the total of a curr

t he second second neans for conparing the rreasured current *val ue
and a reference lathIarEtmlumouéwcamdrrmhﬁmg means for correcting a voltage

applied to all thfar §eﬁ8 d m E avmvaﬁrs%a@' ng the value of the total of
the current flow ng? a1 Phe e dnd close to the reference current

val ue based on aachcﬁﬁépﬁllqmrbm hedng & beron@ @B current value and the
reference current value, wherein a voltage .agpl ied todtéﬁ bi rst OLED is
kept at’ the sa IEpEFNSHer F‘ﬁégunxl?gl“tcélﬂgmgfgwlf‘ & the seeRdREERy OLED. 30 1. A
light enitting de¥bme mRAPtHSicbAipadnd iths mddbxel @ofehi Aluer o deebidvehde a
plurality of first pixels each having a first -48 * GL OLED, a second

pi xel por tSU5IPHYBYE: 3B with a plurality of second pixels each havi ng a

second OLED; fi rgld HRams ff)xoéorf@%ﬁﬁ&'%'\f&aé@ﬁpﬁl&ﬁ% té sé’coﬁHr(BEE‘Ib bt %kﬂ& in
all the second 5 OLEDs; second neans npar i ni@e nmeasur ed current

val ue and the vefusrafntbe cugant @@wm\gabqg\@eeramthﬁﬁe?@%@ flose totheeteferapcea
vol t agg apd?xlnleﬁfj Riebdsed N %eﬁ‘i’fﬁ?en‘é’e%é%_gggmeﬁ%réé‘%um{;]#%ﬁ@ dde ot al

of the current ow ng I n al e second ose
reference current value,

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

voltage applied to the second OLED.

15 2. 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;
20 first means for measuring the total of a current flowing in all the second
OLED:s;
second means for comparing the measured current value and a reference
current value; and
third means for correcting a voltage applied to all the second OLEDs tor
25  making the value of the total of the current flowing to all the second OLEDs close to the
reference current value based on a difference between the measured current value and
the reference current value,
wherein a voltage applied to the first OLED is kept at the same level as the
voltage applied to the second OLED.
30
3. A light emitting device comprising:

a first pixel portion provided with a plurality of [irst pixels cach having a first
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10 reference current val ue based on a difference between the neasured
‘current value and the reference current val ue, wherei-n—a—vottage applied

to the first OLED is kept at the sanme |evel as RVZeY “iedtothe
second CLED, and wherein the voltage to be cor rémms‘mﬁwﬁﬁ \vvith a
constant size every tine 15 when the differenck; en nt he measured
current value and the reference current value 1is changed with a constant
width. 4. Aghkght emtting device conprising: a first pixel portion
provided with a’plurality of first pixels each having a first 20 OLED, a
second pi xel por ta sswopd pixeti partinh thovddeal witlkipiyralof acand ikelebschdaemehavi ng
a second %@é)ﬁd i . means for neasuring the total of a current flowng in
all the secon ; 25 second neans for conparing the nmeasured current

val ue and a ref erfscencaasrfoe Meaviringetheamthltdti & tufRAN Sohvdig GPRIICGE RBor
vol t age .appé' gf;_to all the second OLEDs for nmeking the value of the total
of the curr 'Frﬁ fowing in all the second OLEDs close to the reference

current val ue basgdom nieadls ffoe@RPEriREIHE SReadsiRd "BARME QAIRULKE R réfdleH& and
30 the reference current value, wherein a voltage applied to the first OLED

is kept -at fHEnE¥RES|280el as the vol tage applied to the second OLED, and
-49 1T C-11111%B4rh 1hdank folrléolnlecémge'ée& tag %?Eﬁé(j & HTBICseSnd IR BY §6F ON
e ? e f? oW

t he second pixel portion when th ot a _the current ng 1nall the
second OLEDSakigg theasiresef. the totd of ithghqureen flewing ioelliteeseconbOILEDs@losS tatie r st

pi xel pgyt ir@f&ra{ce\@u%gt Wlﬁé‘b?seglolﬁ.r?hgfe}‘engﬁ bfe{d;ﬁ%k tR‘i[- la?ure@(é@rraﬁ\éjéﬂ% ziahdFi rst
| portion provided wth a y of pI

OLED; a second pi xe plurali secon .Cels
each havi ngherefergpemer@nEralug,i r st means for measuring the total of a

current flow ng 'vohe%xln Jbglt%%ca%gﬂed to the first OLED is kept at the same level as the
voltage applied to the second OLED, and

wherein the voltage to be corrected is changed with a constant size every time

15  when the difference between the measured current value and the reference current value

is changed with a constant width.

4. A light emitting device comprising:
a first pixel portion provided with a plurality of first pixels each having a first
20 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
OLED:s;
25 second means for comparing the measured current value and a reference
current value; and '
third rnleans for correcting a voltage applied to all the second OLEDs for
making the value of the total of the current flowing in all the second OLED:s close 10 the
reference current value based on a difference between the measured current value and
30  the reference current value,
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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10 OLEDs; second nmeans for conparing the neasured—eurrent—value—and a

reference current value: and . third neans for i age
applied to all the second OLEDs for rmaking theﬁ "EMLIWHE@@‘&I of the
current flowng in all the second OLEDs cl ose to the ke e current
val ue based on a difference between the neasured current value and the

reference current value, wherein a voltage applied to the first OLED is
kept at the same A vl t. ied tao.the second .OLED and
wherein the ref er“l ehg}éeglll cdu%)retg{rﬁ% \/aﬂﬁéggﬁpﬁ‘fégé Oce{‘fetgénsa%anél %'f\lbgﬁori"r‘?ﬁg“[éhd’i lel ayed
20 on t he sw@sloofdhpewednt flomtingin alhihe s¢doad tQILEDs wfmdak@edurrent.. flowing in
all the second OLEDs is neasured. 6. Alight emtting device conprising: a
first pixel portion provided with a plurality of first pixels each having a

first 25 OLED aBsdAdight emsitingdevite éshprididg: the first TFT controlling Iight
em ssion of the fifrst . ED;, a second pixel portion provided with a _
plurality of secdrftSiRixe] Rorian Rrovided wyitha pluraliy @f Brepixgis cagh having a fine
second TFTouem® second TFT controlling Iight emi ssion of the second OLED,
30 first neans for neasuring the total of a current flowing in all the
second OLEDs: s@&&8tidmRisg]Portinn premidad vid a plaraibngisesand pixeissacty bavieg and a
reference gecefdidygd i I111ILE 1131 1111111 1 11 current value; and third
means for correcting a voltage applied to all the second OLEDs for making
t he val ue of t hefirsbtmeansf for yaeasuringrthe fotelvioh@ ¢urrealt [flavieg SecadhtheOkdebad cl ose
to thegrepgigiice current value based on a difference between the neasured
current value and 5 the reference current value, wherein a voltage applied
to the first OLESdosd kmpansafort ¢rengaimg {hevmleasased kherrentovdliagandpplrefeeenice t he
second OLE jgltat emtting device according to any one of clains | to

. I
6, wherein rﬁeéltvglue’
. third means for correcting a voltage applied to all the second OLEDs for

making the value of the total of the current flowing in all the second OLEDs close to the
15  reference current value based on a difference between the measured current value and
the reference current value, .
wherein a voltage applied to the first OLED is kept at the same level as. the
voltage applied to the second OLED, and
wherein the reference current value differs depending on an image displaved
20 on the second pixel portion when the total of the current flowing in all the second
OLED:s is measured.

6. A light emitting device comprising:
a first pixel portion provided with a plurality of first pixels each having a first
25 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;

30 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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10 first, second or third neans are provided for each of correspondi ng
colors of the first and second OLEDs. 8. A light emtting device
conprising: a first OLED, 15 a second OLED;, a vé?'lmsuppl y; an

ammeter for neasuring a current flowng in thﬂ"
correction circuit for conmparing the neasured ,"w[l ImmnﬂE a ref erence
current value and correcting a voltage applied*ofthe second

maki ng the val u 20 of the current flowng in the second OLED close to the
reference cUff® gﬁY“l%ﬁI"ﬁ‘ control ling the variabl e power supply, wherein

a vol tage appli echirg ﬂhbzﬁhsf tdrSé()n@cm IaSvd‘lQ@t: a@bhé(h@o s@Mel @¢6hd TLEDE tor
vol tage applied to the second OLE ght emtti ng devi ce
conpri si ng: Making ihg valyg of 1he tqt?lr‘gﬁhﬁ‘E@‘ ﬂ%‘”tﬂcdf’al“ thg/scepnd DA ERY R than

amet er f orrefRaferduf@nt PAuL Bhald R a alfféﬂér{c@%t\;éeﬁ%@%e‘d%r@& bulrB® AW Ald tY
of second OLEDs; and 30 a correction circuit for conparing the neasured

current Sval e IHRENEE P ¥ee current val ue and correcti ng a vol tage
applied to all th@hé}kfﬁr@bbft%ge@ﬁ;pﬁ@?%‘%eqtﬁ% TE25 s REHIAGnd Bftnd HWPaPlnd e

total of the current tlown urality secon

11V 1iiii 11veitage appiied o thelseeand @LEDose to the reference current val ue by
controlling a vari abl e power supple. wherein a voltage applied to the
plurality of first OLEDs is kept at the sane |evel as the voltage applied
to the plurali ty bfA stighoﬂditngﬂsvicéadcﬁrdiﬁg ko g;rlmt oraTof tliah@s dewi(ucwhaﬂs(immﬂ ng
to cl a| nthe v

the corl ectforgth gE‘fOPEﬁr thV\IHénﬁ{nB\?‘fedBH’Vf fi fafiﬁ‘ﬁ: O(EE?FP%&?[HG ot StrfgrE o
the first aimdsses@dOLEDEDs. 11. A light emtting device conprising: 10 a
first CLED: a second CLED:
8. A light emitting device comprising:
a first OLED;
15 a second OLED;
a 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 for making the -value
20  of the current flowing in the second OLED close to the reference current value by
controlling the variable power supply,
wherein a voltage applied to the first OLED is kept at the same level as the
voltage applied to the second OLED.

25 9. A light emitting device comprising;:
a plurality of first OLEDs;
a plurality of second OLED:s:
an ammeter for measuring the total of a current tlowing in all the plurality of
second OLEDs; and
30 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 tor

making the value of the lotal of the current flowing in all the plurality of second OLEDs

-51 -



a first variable power supply; a second variable power supply,-an anmeter

for measuring a current flowing in the second X rrection
circuit for conparing the nmeasured current vaII :Huﬂ ﬂﬂﬂ& current
val ue and correcting a voltage applied to the _ L « maki ng the

value of the current flowing in the second OLED close to the reference
current value by controlling the second vari abl e power supply, wherein a
vol tage applied to the first OLED is kept. at the sa as the 20
vol tage appi9%deths ¢ éerécééBHtig_di’gﬁ %ycotnﬁrgl?ni‘*lrds‘tdn\‘/‘ggﬁ)?l\o\{cgwc?\}\;e‘r supply. 12.
A light emtting wigttiae asiceedippled @ aeyplondnodl titsalQTERDs isSkepndt Lk, sawdver ei n
a second substrate on whi CIQ"‘t he correction ci rceghr[: or the ameter is forned
i s att ached®v@t fiea R g tpRgHLP g RlUEHYHISEFPHRLEPY st and second OLEDs are
formed. 25 : 13. Alight emtting device according to any one of clains 8,
9 and 11, wherein a second substrate on which the c,orreglti on circuit or
the amméter is folhed light pmigingedevigh perogdipg et claith & PaE “Bn)’w_WihE‘F?”tHE .
first and sgeQpd JdPSupfl§, theafREkiYar @ eorrBRIda8rcul Qird providdd @hladdft ti Ng
devi ce accordi ng to any ohe of claims 8. 9 and 11, wherein a second
substrat e owrwhpadingwlers of thetfirsrandiseenidtObEDShe afmeter is formed is
attached -52 ------------ 111121121 222222 ¢beer e 12t €L MS x
onto a first substrate on which the first and second OLEDs are fornmed by a
wire bondi ng netHod light emitting ghvicendropiisigg:devi ce conprising: 5 a
plurality of first .O_EE;;D_a plurality of second OLEDs; an anmmeter for
measurin the tot ﬁ"Sb current flowwng in all the plurality of second
OLEDs: and a cor regcbehOCEDsUi t for conparing the neasured current val ue
and a reference . ]
a first variable power supply:
a second variable power supply;
an ammeter for measuring a current flowing in the second OLED: and
15 a correction circuit for comparing the measured current value and a reference
current value and correcting a voltage applied to the second OLED for making the value
of the current flowing in the second OLED close to the reference current value by
controlling the second variable power supply,
wherein a voltage applied to the first OLED is kept at the same level as the

20 .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 or the ammeter is formed is attached

onto a first substrate on which the first and second OLEDs are formed.

25 ¢
13. A light emitting device according to any one of claims 8, 9 and 11, wherein
a second substrate on which the correction circuit or the ammeter is formed is attached
onto a first substrate on which the first and second OLEDs are formed by a COG
method.
30

14. A light emitting device according to any onc of claims 8, 9 and 11, wherein

a second substrate on which the correction circuit or the ammeter is formed is attached
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10 current value and correcting a voltage_applied to all the plurality of
second OLEDs for nmaking the value of the total of the current flowing in
all the plurality of second OLEDs cl ose t rnum 1{] ﬂﬂm rrent val ue by
controlling a variable power supply, wherei ed to the
plurality of first OLEDs is kept at the sanme Ievel as fhe vol tage applied
to the plurality of second OLEDs, and 15 wherein the voltage to be

corrected i s changed w constant si very .tj t he |fference
bet ween them?’r%éfbfr}l?%oigugI ‘ft‘érﬂ" VRiche s q([Zﬂ% ref eﬁgg cut't eﬂfm%\l%ﬁe“ e
changed wi t#ondipomisthaat W dth. 16. A light emtting device conprising: 20 a
first pixel portion having a plurality of first OLEDs: a second pi xel
portion having a plurality of second OLEDs: an ammeter for mneasuring the
total of a currenisfA QUktGnittthedlelickB8mptising! ity of second OLEDs: and a
correction circuit for_ conparing the neasured current value and a reference
25 curreént val ue an’@r%ypggﬁ% syol tage applied to all the plurality of
second OLEDs for gﬁﬁlﬂQoF%oH@blL‘E&f the total of the current flowing in
all the plurality of setond OLEDs cfose to the reference current val ue by
control ling a varim@gthmepsier meaguping thevnsaleifrp eurtedt tlayengaippdl] the pleratipeof
plurality o Fs;is kept at the same I|evel as the voltage applied
to the pl urJ:eId;lltl({érL gée%?)dnd OLEDs. and 30 wherein a specific imge is

di spl ayed on the :semmctdloplonehu;forrctornparmigethe nieasurtd tadrerofvatueeandur rederence

rovmng n h urality. of second d.. -53 | ot 17
A 11 gttt Grven el 2B Sntetinge) TRER pre Db eF PREMT ol sreergLEDs for
plurality ohaking$iie ¥dl=st tha tc&@mnﬁh Sirreal ﬂbmrtg mrauhmv pmgalav Bt sycahd OLEDs
second OLEDs: an anm;t er for ?UI‘I n t ot al current flowng in

al | the pl UfigistpyhefefergnceupRpt Yﬁ_‘EII%V Oélﬁ‘é??h“gc‘bY‘Fb‘E H?hveéﬁ?fﬁﬁYt for

conmparing the neaghéeih £YblifRtappibd® ﬁ{&dplara'h@sf ef ﬂf‘@@LE&Dﬂ t Ve tHeSsand
correctlngavoltageaplle to-all the uraltt:)'2 second EDs for
nmeki ng t he k¥l @étbﬁvqlwée@mlwd t@FthM\éraBH’r‘?féﬁGOWdl% Ry 4od all the plurality
of secopd OLEDs \%é'-}ér% the vbﬂﬁvertﬁfb%rc%%@teﬁlﬂ Et?a'ﬁhed’@vlld’l% hsGRNEOLdr P Ginfe

vari abl e power supply.
when the difference between the measured current value and the reference current value

is changed with a constant width.

16. A light emitting device comprising:
20 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
25  current value and correcting a voltage applied to all the plurality of second OLEDs for
making the value of the total of the current flowing in all the plurality of second OLEDs
close to the reference current value by controlling a variable power 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
30 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 mcasured.



10 wherein a voltage applied to the plurality of first OLEDs is kept at the
sane |level as the voltage to the Iural ity of second OLEDs, and
wherein the reference currm i,Fﬂ ,ﬂ dependi ng on an i mage di spl ayed
on the second pixel portiohy of the current flowing in all

the plurality of second OLEDs is rreasured 15 18. A light emtting device
according to any one of clains 15 to 17, wherein the variable power

supply, the ammeter, 4 C iircuit are provided for each of
correspondi ng co??r’% hﬁppcfrh%\n ((]JJrVa %Oln%rplfqﬁlﬂ rst OLEDs and the plurality of

second OLEDs. 20 fit9.pixklpogion hamngtalpigmﬂemfcfﬁrqta@bﬁbstl ng to any one of
clains 8 9, 11 and 1 elna n_g‘s trate on which the
correction ci rcu?PeC(S’Pét[’P'f?I Bﬂ‘}’r’é’f@‘?v’im "1‘[’(5‘?r ssuoé‘%i?g'c%@%t onto a first
substrate on whi thah'llﬁﬂaté?ﬂ ﬂéraiddwmgfthéltmltonl,EDserﬁnmh@lrphlmrttad pluyalioé of
second OLEDs are %rred 25 20. Alight emtting device according to any
one of %I afingOLEDsigndng 15 to 18. wherein a second substrate on which

the correction ChlcgHedtidd citdu@ @m@ﬁ@&nﬂgsmé%éﬁe&euiurraﬂttm&aemp@wfeaanurst
substrate on which the plurality of first OLEDs and the plurali t%@\,fp
Ee

second OLEEATER gafisrand Foppcinecnmpligseripalicdtyalh the plympt oleierend B
accordin g
accordi N9 hikARhO0RNObE HedbiPofihe Burrdnt fﬁ%é—tﬁhllpth%%eumlm%%%&nﬂ oeesnd

the correction circuit or or ne
1111111111¢lose to|the tefdrtncd current valjie by genteadlingia variablapdwersupglybst rat e on

whi ch E(ge plural i %greﬁ'I fx)ohil&%g?gﬁ?ééé"!ﬁ f)f&‘?%{?lf ld'?%lr tdLE’Qs i RER g Bl are

formed by a wire eV|c conprising: 5
a first pilestl gsahe voimgaapph@ﬂmthct plsntal@&t);ecenck@d:ﬁ@d mdxel portl on having a

creor CLED, 1 BhelI5FIR e R Rl SHEE DY OB b BRERE, e
: on the second pixel portion when the total of the current flowing in all the plurality of
second OLEDs is measured.
15 |
18. A light emitting device according to any one of claims 15 to 17, wherein
the variable power supply, the ammeter, and the correction circuit are provided for each
of corresponding colors of the plurality of first OLEDs and the plurality of second
OLED:s.
20 _
19. A light emitting device according to any one of claims 8, 9, 11 and 15 to 18,
wherein a second substrate on which the correction circuit or the ammeter is formed is
attached onto a first substrate on which the plurality of first OLEDs and the plurality of

second QLEDs are formed.

Q]
n

20. A light emitting device according to any one of claims 8. 9. 11 and 15 1o 18.
wherein a second substrate on which the correction circuit or the ammeter is 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.

30
21. A light emitting device according to any one of claims 8. 9. 11 and 15 to 8.

wherein a second substrate on which the correction circuit or the ammeter is formed is
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current value; and 10 third nmeans for correcting a voltage applied to the
first and second OLEDs based on a difference between the nmeasured current
val ue and the referencﬁlmgmrulluuﬂmm 23. Alight enitting device
conprising: 15 a firs OLED; a vari abl e power supply; an

ameter for neasuring a” cutreént "f1 dwi hg in the second OLED: and a

correction circuit for conparing the neasured current value and a reference

20 current yvalue apd correcti a voltage applied t e first and_ second
GEDs, 2. KPR Y S B OB BT RABRY o i, BB PRt £ 6.
8, 9, 11, idwohd OUEDs &2 fametd3vheirebondin@afetidd. during which the first OLED
and the second OLED emt light is controlled with a digital video signal
to display gradations. 25 25. A light emtting device according to any one
of clainms 1 to 62284 1i3ht dnbittiddddvice cbhpridthgdnd 23 wherein the light emtting
device is incorporated into an electronic device selected fromthe group
consi sting of a ¥f@ddiEApertion havimegifirsi ObBRer a, a goggl es-type display, a
navi gati on syst egge&mg?m bERhAdViaE QR HRVDLER: Not e- si ze personal _
conputer. 30 a gane nachi ng, a portdble mfprrra’uon termnal, and an i nmage
repr oduct i on apprsamesns forcieastinmg acureeobflGwing imgit eqond 6EED;

second means for comparing the measured current value and a reference

current value; and
10 third means for correcting a voltage applied to the first and second OLEDs
based on a difference between the measured current value and the reference current

value.

23. A light emitting device comprising:
15 a first OLED;
a second OLED;
a variable power supply;
an ammeter for méasuring a current flowing in the second OLED: and
a correction circuit for comparing the measured current value and a reference

20  current value and correcting a voltage applied to the first and second OLED:s.

24. A light emitting device according to any one of claims 1t06,8,9, 11, 150
18, 22 and 23wherein a period during which the first OLED and the second OLED emit

light is controlled with a digital video signal to display gradations.

25. A light emitting device according to any one of claims 1 t0 6, 8, 9, 11, [3 (0

18, 22 and 23 wherein the light emitting device is incorporated into an electronic device
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.

30  a game machine, a portable information terminal, and an image reproduction ubpurulus

including a recording medium.



