1 0 JUN 2005 LI GHT EM TTI NG DEVI CE BACKGROUND OF THE | NVENTI ON 1} DFidéila 2806
the Invention 5 The present invention relates to an OLED panel in which an
organic light emtting device (OLED) forned on a substrate is encl osed

bet ween the substrate and a cover nenber. Al so, the present invention
relates to an OLED nodule in which a controller 1Cor the like is nounted
on the COLED panel. Note thatLLIGHT BMITIENG DEVICEn, the OLED panel and
the OLED nodul e are generically called light to emtting devices. The
present invention further relates to an electronic device using the |ight
emtting device. 2. Description of the Related Art An CLED emts |ight by

itself, and thus, has hi @A S bIUI{IEOiEhFHg{ﬁQ/ §$0nnot need a backl i ght
necessary for a liquid cwmwpfay—vem—ce—%—w X ich is 15 suitable

for a reduyct. f light emtting device in thickness. Al so, the OLED has
no |im tar'%o‘ﬁf)d;ﬂp%\?ialm&téo%ngl e. Therefore, the light enitting device using

the OLED has recently been attracting attention as a display device that
substitites fofhg PEFEENSANVEIHON ketntes e ap @bELhprueles whickyer csganiailighig an
organi ¢ conpound in which 20 |um nescence generated by application of an
el ectric ¢muting devmet(0l LN feswehoe) silstravhtsainebred begaeinctheisghstraaiandi ng
material) (hereinafter, referred to as organic light emtting |ayer), an
anode | aygrowdnambai.hads, ey preser ihivgitioreralsiss anan OUTED wadulg ih evhieh hase
state froma singlet excitation state (fluorescence) and a |light em ssion

in retur@dhieblie? E Rasensiakeist hifinfed fonPtig! XEDt ghhAN N @kethat, in this
(phosphorescence) exist as the 25 | um nescence in the organi c conpound. The

light em %ﬂ%cﬁgca‘ﬂ@‘ﬁi. Gfre %Lﬁbe%@{ﬁ?%%ﬁtthfs ALAD NP3 DURRAY TRKYsghiOne

‘or both o above-describ ight em ssions.

10 emitting devices. The present invention further relates to an electronic device using
the light emitting device.
2. Description of the Related Art
An OLED emits light by itself, and thus, has high visibility. The OLED does
not need a backlight necessary for a liquid crystal display device (LCD), which is
15 suitable for a reduction of a light emitting device in thickness. Also, the OLED has
no limitation on aviewing angle. Therefore, the light emitting device using the OLED
has recently been attracting attention as a display device that substitutes for a CRT or
the LCD.
The OLED includes a layer containing an organic compound in which
20 luminescence generated by application of an electric field (electroluminescence) is
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
25 luminescence in the organic compound. The light emitting device ot the present
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Note that, in this specification, all the |ayers provided bet\/\éénga‘w'kgrgg%
and a cathode of the OLED are defined as the organic light emtting

| ayers. The organic light emtting |layers specifically include a |ight
emtting layer. a hole injecting layer. 5 an electron injecting |ayer, a
hol e transporting |ayer, an electron transporting |layer and the |like. The

OLED basi ipgbhtyol ayausstdrecriticth ioff tNhhisdy cAfeRAOLE/ AT bAINsi@g tting layer/a
cathode are lanminated in order. Besides this structure, the OLED may take a

structure in vbehhap iahed @ci@i‘e'aﬁoﬁ,nil?ﬁ{é l@geﬂsﬁgﬁfﬁglﬂeﬂ%enem éé&%@g#&?ge” a

cathode are lamnated in order or a structure’in ch an ano

injectin i en td ] | ayer/an el ectr transporting | ayer/a
cat hode o 61 aF BLHEDH RGN B Frgfile FeBft mERpe i Ret athe Bl
practical, . use, a.serious problem.at present is. a reduction in the

U nancelig GHERE Ffweewqa@yaeelaﬁﬁaﬁ}géﬂemlitwgdéy%rr ROPH ingartingslay e
organic light emtting material contained in the organic light emtting

| ayer. STHEIQIREiERR BV eGtHielager & hplegranaperting layer, athelesirgairrasnargng laser and ng

| ayer is easily 15 affected by noisture, oxygen, light and heat, and the
det eri or ahedrkeof ThaeObEfnbasicaliyghts aestindtireginmaherhi ah ansdpndigittedninyng hese
subst ances. Specifically. speed of the deterioration of the organic |ight

em tting lagyes chthodabldRneiadcdyinarétd Usdside his Ardavec@ie ODEDmayitae: 4 he
light emtting device, a characteristic of the organic light emiting

mat eri al  GARShetiHtHIgh hhAGn8HSa Mt irfggafnoelm/éryé nght @%Mﬁ@ﬂ%%%%%@éﬁ&% an

el ectrode. 20 conditions in a manufact uri ng process, iving
e, LGRS S8 67 PG Uy SYRAIATY ORI 3881 °, e
gt O S FaERR SHFOn TP Rset N DHACE TG e ‘eLBE i ed. an 25
i mge displayed on the |light emitting device becones unclear. Note that, in
this 2 10 J umlnzaﬁgng@étg}giewttirtﬁﬁevacwm Rragiecad st wrions preblemgaidiresant ght
emtting |layer fromone pair of electrodes is defined as an OLED driving
vol t age (ivelryductionin the luminance of the OLED, which is accompanied with deterioration
of the organic light emitting material contained in the organic light emitting layer.
The organic light emitting material in the organic light emitting layer is easily
15 affected by moisture, oxygen, light and heat, and the deterioration of the organic light
emitting material is promoted by these substances. Specifically. speed of the
deterioration of the organic light emitting layer is influenced by a structure of a device
for driving the light emitting device, a characteristic of the organic light emitting
material constituting the organic light emitting layer, a material for an electrode.
20 conditions in a manufacturing process, a method of driving the light emitting device.
and the like.
Evenwhena constﬁnt voltage 1s applied to the organic light emitting layer from
a pair of electrodes, the luminance of the OLED is lowered due to the deterioration of’
the organic light emitting layer. Then, if the luminance of the OLED is lowered. an

25 1image displayed on the light emitting device becomes unclear. Note that, in this
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Further, in a color display node in which three kinds of oLeDd G JUN 2005
corresponding to R (red), G (green) and B (blue) are used, the organic
light emtting material 5 constituting the organic light emtting |ayer
di ffers depending on the corresponding color of the OLED. Therefore, there
may be the case where the organic light emtting |ayers of the OLEDs

deteriora i ffer i e WL R 0 S i-ng

ol ors. 1 pretpedlr ol RR D e SPERE B B S BB ROEAER ¢e
color with the.l aps f tine. y.an i e i.ng a desired color can not
be 10 di %‘SFQ%%F %f#ﬁ&%%%miﬁﬁﬁm&%@%&@?%@mher nore, the |um nance
of the OLED has | arge tenperature dependin property, and thus, there is a
probl emin t hat'urthes ianeelostisplay mpain whishdhreshan dephOL ERssossspariagwi t h
the tenperature in constant voltage drive. 15 SUVWWARY OF THE | NVENTI ON The
present i bvé&nficdh Gatgrbeonambde (bhueyiacevustdt the atgane; lightl canttoly saterofl t he
present invention is therefore to provide a light emtting device in which
a change obnstituting dncergahialiglfldhitiisg sayeplefasdepandiag destheedreepordidispl ay
can be stably performed even when an organic light emtting |layer is

sonmewhat  @gloebl HeADEBIRIThetOforb aReRMENNE HRNIBE Lillerd @ERREA M T@ht SmUahied.
Bet ween a light em ssion with a constant OLED driving vol'tage and a |ight

em ssion yj u oW :

Tnvent or IR & B PR DR HERRore Dl DRbRNE ek Gy Fdrdbil RrER SR

| um nance of the (OED due tq,.deterjoration is Ln.the latter. Note

Lhat the EORPERBATORIRE ddbisgrstiiee bt pE |- B 4trés Bepdidih g

current (lel) in this specification. 3 1.0 JUN 2005 Fig. 2 shows a change

of the | uitneEervath tisdapscr) Beewekiiicsa 2adgwearEveng paesicedErn\gF icon gt P8l t age

is constant and a case where the OLED driving current is constant. As

shown ilf Bisglayed anhibedighngmiting deviéeini nance due to deterioration is
Furthermore, the luminance of the OLED has large temperature depending

property, and thus, there is a problem in that luminance of a display and a tone vary

in accordance with the temperature in constant voltage drive.

15 SUMMARY OF THE INVENTION

The present invention has been made in view of the above, and an object of the
present invention is therefore to provide a light emitting device in which a change of
luminance of an OLED is suppressed and a desired color display can be stably
performed even when an organic light emitting layer is somewhat deteriorated or

20 when an environmental temperature is varied.

Between a light emission with a constant OLED driving voltage and a light
emission with a constant current flowing through the OLED, the present inventor
directs an attention to the fact that a reduction of the luminance of the OLED due to
deterioration is smaller in the latter. Note that the current flowing through the OLED

25 1s called an OLED driving current (Iel) in this specification.

"
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_ : . 10 JUN 2005
smaller in the OLED with the constant OLED driving current. Thi's i s because
not 5 only an inclination of a straight line L-1 becones small (see Fig.
18B) but also a curve |-V itself noves to the |lower side when the OLED is
deteriorated (see Fig. 18A). Thus, the present inventor devised a |ight
emtting device in which an OLED driving voltage can be corrected such that

an CLED dri vi con nif the riVving
current is Vaﬁﬂ%?’%ﬂow% %C[i‘aerf%rq ﬁﬁ%ﬁﬁlﬁ'ag?e ?Iﬁ%‘ ﬁ@%ei‘be%b%ﬁ?sﬁ"%lfz V1€ t he
light e device of the present jinventi a first rreans for
reasur | ngHhE B To Fhe oMot 190 1 RENOTE oM D EIRIr BN carenh s
second neans for calculating a voltage applied to the OLED based on the
measur ed COR&REE, Aendhavi i Fdg-mbahs chergaef tae lymivencs dbt itngetdiwraon aye

val ue. Note that the second neans nmay be a neans for conparing the current
15 nmeasursethlicainéhatd ED reffle tlencensvaltuel EBndriting durierd. MEans beyubenat neans
for controlling a variable power supply to shorten a difference between

t he measwitdan Uallin@tidandrakeal @ Ghe MCEbN@InKE sand] Ge¢ FRCtBRY bubgls&PakRrel i vi ng
vol tages of an OLED of a display pixel (herei na ter Teferred to as display

QLED or fiLySiseffreffithd IO%PELHQ witdnEHel GLE itheuq sdheidifkihar ence

exists. 20 Note that the variable power supply |n cat es a power supply in

oo o BB mﬁ?m M3 SRR e

OLED of t(g 1leeltl ortion is suretg e far nonitor |s dl?|a yed
on the pi¥BMHIOA ﬁCF”ﬁ 2¢O ﬂta@ i HBaNEicYRENt R ayRikest
(hereinafter referred to as nonitor video signal). However. 4 10 JUN 2005
-the noni t@psiantievensiighalOl ED drevisgrprigst i <Arwdalusi tgrikeieri gratine opdntike hat
the video signals each include gradation information, and only the system
of an iarage tcSpmelmhlsfptkmmghtohmmMssdG\ebméthetﬂnesmtgnastr&lonﬂmeiudmmatmrst| mage
may be either a static inage or a dynamc inage. Further, the sane
gradat i onmemy foe Hesphidgetiel OLED diibighdusednd of the OLED of a pixel portion. a
second means for calculating a voltage applied to the OLED based on the measured
value, and a third means for actually controlling the voltage value.
Note that the second means may be a means for comparing the current

15 measured value and a reference value, and the third means mav be a means for
controlling a variable power supply to shorten a difference between the measured
value and the reference value and correcting the OLED driving voltages of an OLED
of a display pixel (hereinafter referred to as display OLED or tirst OLED) and a
monitor OLED in the case where the difference exists.

20 Note that the variable power supply indicates a power supply in which a
voltage supplied to a circuit or an element is not constant but variable in this
specification.

Then. when the OLED driving current of the OLED of the pixel portion is
measured, an image for monitor is displayed on the pixel portion in accordance with

25 avideo signal for monitor (hereinafter referred to as monitor video signal). However.
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5 Note that the reference value of the current does not need tombg ‘f‘i'{ﬁ(e?gﬁ%t
the sanme value at all times. A plurality of nonitor imges with different
reference current values are prepared, and the nonitor inage may be
sel ected every nmonitor. O course, several kinds of nonitor inmages with
the sane reference Current value may be prepared. 10 Wth the

b d he | igh f
?n%ﬁt.ﬁﬁ‘fﬂ%ﬁ@ @éb’é il B ﬁ%ﬁﬁ'ﬁ%gﬁé\"@%&'? B g ebﬁberes@@&

even with . e.r|P tion of t organ ght emtting_|ayer.

resul t. Saﬂé ‘ﬁtlila‘&@ neigeatien 5&559@@011 lry theyetge eb%rtwgwéfv mode
in which three kinds of OLEDs 15 correspondi ng to R (red), G (green) and B
(bl ue) ar eispbased ditfarshatweexsic spgrals. ohlse meoitoespagrdnagbe oithdre staspevtdeve
colors may be provided. and the OLED driving current nmay be neasured for
every OLEDr efdyaaothc crahge. Forthbetlebyame praiatioh heayChEDisgtdyedng alivbk pagds. Wt h
this structure, the bal ance of | um nance anong the respective colors is

prevent ed fronnhge nigatl B8 trefeddttbedy A6 oF g6k 6@t LA R baRbBLeG &Y aNehen
the organic 20 light emtting layers of the OLEDs deteriorate at different

speeds ingage %Hﬁ:@ﬁ QWL A gﬁlfgmgro%ﬂﬂﬁ g@é x%ﬁ dlil%&rehpﬁ:rtereﬂcé glmgfat ure

of the organic light emttin i's |nIue erature
heat gene a tse | vvhen
GeD (o arRyER aEREPsflse AR &‘i%lggrémagﬁ@we&sl%# e mwa*ﬂb QLFPUSE. 26°
changes in accokldré%cefw th the tenper '1'—@ 3 shows a ch nge of a
vol tage 55TGTIUNTBE08T SPTHEN: IedEsat tBr § i e el B e Ifanay be
‘tenperature of the organic light emtting |layer is changed. Wen the
vol tage i grawied.ant, if the tenperature of the organic light enitting
| ayer becomes higher. the OLED driving current becones |arger. Since the
rel ati opshi p béVithdne aheyei&EDribed virngrueelrin ¢hnd lighicerhiineng dovicandehoprestie OLED
is 5 substantially proportional, the |Ium nance of the OLED becones hi gher
as the OLERention, the reduction of the luminance of the OLED can be suppressed even with
the deterioration of the organic light emitting layer. As a result, a clear image can be
displayed.

Further, in the color display mode in which three kinds of OLEDs

15 corresponding to R (red), G (green) and B (blue) are used. monitor pixel portions
corresponding to the respective colors may be provided, and the OLED driving current
may be measured for every OLED of each color to thereby correct the OLED driving
voltage. With this structure, the balance of luminance among the respective colors is
prevented from being lost, and a desired color can be displaved even when the organic

20 light emitting layers of the OLEDs deteriorate at different speeds in accordance with
the corresponding colors.

Further, a temperature of the organic light emitting laver is influenced by an
outer temperature, heat generated by the OLED panel itself. or the like. Generally.
when the OLED is driven at a constant voltage, the value of the flowing current

25 changes in accordance with the temperature. Fig. 3 shows a change of a voliage-
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driving current becomes larger. In Fig. 2, the constant vol ﬁk&e‘}pﬂn’?qgance
shows a vertical period for about 24 hours. This is because a tenperature
di fference between day and night is reflected. However, in the |ight
emtting device of the present invention, the OLED driving current can

al ways be kept constant by the correction of 10 the COLED driving vol tage

even if the t eratur | i emtting |aye change

Ther ef or &M% f"ﬁ‘ﬁ Isfﬁ ﬂ%ﬂ’:f@%giﬁwﬂ t}}?&?%pﬁéa?uw qtﬁgﬁf’r%@ﬂ%ﬁ?tﬁmlg

by the te1 erat re cha{yg and al sq, the increase in power consurrptl on
acconpani ¥ ijchangade WA greyaliagers sensian. Héhgleansnpaee o Mbeosgae 1§hblegr ee
of the change of the OLED driving current in the 15 tenperature change
gener al | yemgiltifg kayctlbpertenbizbar.tthe OLikid dotvingheuwenfdriconies dirger. efinct ithg
material. Thus, in the color display, the |um nances of the OLEDs of the

respecti erlmimlneh'@ atyvebr the0Hr BDedyy inhangeat ind alee bndaaaee v the ORED is
tenperature. However, in the light emtting device of the present

i nvent ionubbRAHARDBHARrtbHAL ARG AR mh@@mm@cwm%bﬁwhe%g i @PE'DJenced
by the tenperature change. Thus. the 20 bal ance of | um nance am)ng

t b
ooy el IRECAERP PN IR Ol B Sal fon v
f t t tt . f di
oy SR b T R R R Pl BRI e o
anal oguesdga{y daci o driv Further the present 25 invention can be applied

edl}

to a pas teifi et A dgeldopeeves inptheURelrousitire REVIESCRIUXTIPONCOE THE
DRAWNGS |In the acconpanying drawings: Fig. 1 is a block diagram of a

'1i ght eniinvemgoméhe ©&. 1P drivenpewsenican aleais torkept Somitgnt 1 thhowsreatiomafige of
| um nance due to deterioration in constant current drive or in constant
vol t agm dheVH,EDBidrividgstodage avehiitge tahparaaire iogilic brpadbcogiteonsieting tdvea
tenperature of an
ischanged. Therefore, a constant luminance can be obtained without being influenced
by the temperature change, and also, the increase in power consumption accompanied
with the temperature rise can be prevented.
Moreover, a degree of the change of the OLED driving current in the
15 temperature change generally differs depending on the kind of the organic light
emitting material. Thus, in the color display, the luminances of the OLEDs of the
respective colors may be separately changed in accordance with the temperature.
However, in the light emitting device of the present invention. the constant luminance
can be obtained without being influenced by the temperature change. Thus. the
20 balance of luminance among the respective colors is prevented from being lost. and
a desired color can be displayed.
Incidentally, the present invention is particularly effective for an active matrix
light emitting device of digital time gradation drive. and is also effective for an active
matrix light emitting de{fice of analogue gradation drive. Further. the present

25 Invention can be applied to a passive light emitting device.
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organic light emtting layer; Fig. 4 is a pixel circuit di agrar‘ri\ f the
light emtting device of the present 10 invention; Fig. 5 shows a change
of a voltage in accordance with correction; Fig. 6 is a block diagramof a
correction circuit; Fig. 7 shows a relationship between a deviation current
and a correction voltage; is Fig. 8 is a pixel circuit diagramof a |ight
emtting device of the present invention; Fig. 9 is a diagramshowi ng a
met hod of driving the light emtting device of the present invention;

Figs. 10A and 10B are [ el ' [ hts+c20 Figs. 11A to
11C show an appear ance%| B HN% YR P ! pr esent

i nvention; Fig 2 shows an. appear.ance of the light emtting device of the
present i nvenfi é‘r‘?;aoﬁpﬁ’é’.ani@ﬂp‘ﬁ)r

6"™MBE show a met hod of manufacturing the
light emtting _device of 25 the present invention: 7 10 JUN 2005 Figs. 14A
to 14C show t hEigrdtifadlesk seaarrmeatin figlhi erpisting ghvice wif the prpsertingention: t he
present invention; Figs. 15A and 15B show t he nethod of manufacturing the

| i ght efrttingFaevi swwoé chhrgpoEheninanoy dotitoretdridragsn id 6dnsaamet dGBghow a
met hod of manufacturing the light emtting device of the present

i nvent i ondrifé 98 in dandstat VoltdgshRWweel ectroni c equi prent using the |ight
emtting device of the present invention; and

Fig. 3 shows a change of a current in accordance with a temperature of an
organic light emitting laver;
Fig. 4 1s a pixel circuit diagram of the light emitting device of the present
10 invention;
Fig. 5 shows a change of a voltage in accordanéé with correction;
Fig. 6 is a block diagram of a correction circuit;
Fig. 7 shows a relationship between a deviation current and a correction
voltage;
15 Fig. 8 is a pixel circuit diagram of a light emitting device of the present
invention;
Fig. 9 is a diagram showing a method of driving the light emitting device of the
present invention;
I1gs. 10A and 10B are block diagrams of driver circuits:
20 Figs. 11A to 1 1C show an appearance of the light emitting device ofthe present
invention;
Fig. 12 shows an appearance of the light emitting device of the present
invention;
Figs. 13A to 13D show a method of manufacturing the light emitting device of |

25 the present invention:



Fi gs. 18A and 18B show changes of a voltage-current charact erfﬁs‘:ii*}@ﬁaﬁﬁﬁa
10 current-lum nance characteristic of an OLED due to deterioration.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Hereinafter, the
structure of the present invention will be described. Fig. | is a block
di agram of the structure of an OLED panel of the present 15 invention.

Ref erence nu | S i X ortionc N whi lity of

pi xel s 102 apglﬁ orlrlr%%tg?aga% Wath% %&P@ @%ﬁ%@éﬁm g?l&‘elﬁoetl@ me é%‘ﬂ?%e
line driv m Ci rcwt and, ref erence nuneral 104 denotes a gate l|line driver
circuit. & PSRt ISR 8igh the source line driver circuit 103 and the
gate line driver circuit 104 are formed on the substrate on which the

pi xel portion Higs §3Aped keB shaw thenmitlod af memefapisingribe jiphiemitione devinot
limted to this structure. The source line driver circuit 103 and the gate
| i ne dri vefrtheipressnt ir@®ativay be formed on the substrate different fromthe
substrate on which the pixel portion 101 is forned. and nay be connected

to the pixel pPigki PHALAE 6B SughadnERod O¢ hhuFatdirias tanli FRemiktd hevice one
source line driver circuit 103 and one gate |ine driver CTircuit 104 are

provi ded 6ﬂhg&gese%§lﬂven%% the present invention is not limted to this
structure nber of source line 8 10 JUN 2005 drlver circuits 103 and

t he nunber e cui. 04 | set

dosi gner . FurtFap | TH R oF B8 GRF e Bl PE R BhLEnlfe 5 e ts Y 1
to VWx and gate Ilnes Gl to,Gy are provided in the plxel portion 101. Note
that the WEMBEIENLINESEC8eS |ines and the nunber of power supply |ines are
not always the sanme. Further, in addition to these lines, different |lines
"rmy be provi defizsOlBfsand 8B ghqyy shnaees ¢ha riedtagpcaren gharacksissictanseny .
Each of the OLEDs 105 has an anode and a cathode. In this specification.

i n t heltagerastdumindrecarhodectesstiousioth @8 FD dug ¢d deteectraionte (fir st

el ectrode), the cathode is called an opposing electrode to (second

el ectrode) while, in the case where the cathode is used as a pixel

el ectr ode.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, the structure of the present invention will be described.
Fig. 1 is a block diagram of the structure of an OLED panel of the present
15 invention. Reference numeral 101 denotes a pixel portion in which a plurality of
pixels 102 are formed in matrix. Reference numeral 103 denotes a source line driver
circuit and reference numeral 104 denotes a gate line driver circuit.
Note that, although the source line driver circuit 103 and the gate line driver
circuit 104 are formed on the substrate on which the pixel portion 101 is formed in
20 Fig. 1, the present invention is not limited to this structure. The source line driver
circuit 103 and the gate line driver circuit 104 may be formed on the substrate
different from the substrate on which the pixel portion 101 is formed. and may be
connected to the pixel portion 101 through a connector such as an FPC. Further. one
source line driver circuit 103 and one gate line driver circuit 104 are provided in Fig.
25 1, butthe present invention is not limited to this structure. The number of source line
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the anode is called an opposing el ectrode. The pixel el ectrodeﬂo%3 ‘é‘é\‘?éhﬂ'[i%
the OLEDs 105 of the respective pixels 102 is connected to one of the
power supply lines VI to Vx through one TFT or a plurality of TFTs. The
power supply lines V1 to Vx are all connected to a variable power 15 supply
106 through an amreter 107. Further, the opposing el ectrodes of the OLEDs

opposi ng oY Ectranattat i B8 A B RENE A B B o ReR s i

power supply 106 .through one element or a plurality of elenents. Note that
the vari a téy&) Sdpply indicates a power supply in which a 20 voltage
supplied to a circuit or an elenent is variable in this specification. In
Fig. 1. the vhrithen & bigwdr saipplipea Bb to Sxconmiecipnlsiiet Y hae Vdeadgnier
supply line side is kept at a high potential (Vdd) while the opposing

el ect r odelig¢sdelite Ghepe pavvidet amtheppikerporgion(1NVds )N otkiohavee nutiber pf ssent
invention is not limted to this structure, and the variable power supply

106 mays bEneoamd diedusbeh of hrtwdrhmpplr liasd afd avt hlivaBroeghmeherugBeOWFD 105
has a forward bias. 9 10 JUN 2005 Incidentally, all the power supply |ines

VI to VX addtieRneasdsedides, difRraMMBi8maylOd pidvig&ties in Fig. 1. However,

sone of the power supply lines VI to VX nmay be connected to the variable
nes v Tty Vuahl o8 e R b AP ETah  Sashity OB ESROE Y
provi ded 10 ity ohanedediq jahgah: SuRE o BitHe 1 i ot & Thsdre Sy 106
~and the power supply lines. The position may be |ocated between the
“vari abl e P leaﬁsf/%}eqt@@deaﬁw%C%%%)sihﬁ@am%@tlﬁ sdlded arRapreeng BlealiAee al
108 denotes a correction circuit which controls the voltae 10 supplied to
t he oppbsisagord elscirodeswhid, inhbeposewhsuptiieycatiiodesis Wised as Wpikelortedthsle.
the anode 1s called an opposing electrode.
The pixel electrode of each of the OLEDs 105 of the respective pixels 102 is
connected to one of 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 variable power
15 supply 106 through an ammeter 107. Further, the opposing electrodes ofthe OLEDs
105 are all connected to the variable power supply 106. Note that the opposing
electrodes of the OLEDs 105 may be connected to the variable power supply 106
through one element or a plurality of elements.
Note that the variable power supply indicates a power supply in which a
20 voltage supplied to a circuit or an element is variable in this specification. In Fig. I.
the variable power supply 106 is connected such that .the power supply line side is
kept at a high potential (Vdd) while the opposing electrode side is kept at a low
potential (Vss). However, the present invention is not limited to this structure, and the

variable power supply 106 may be connected such that the current flown through the

25 OLED 105 has a forward bias.




vari abl e power supply 106 based on a current val ue (neasured vai'lug)‘}”*"i £
nmeasured with the ammeter 107. Incidentally, the ammeter 107, the variable
power supply 106. and the <correction circuit 108 may be forned on the
substrate different fromthe substrate on 15 which the pixel portion 10 1
is formed, and may be connected to the pixel portion 10 1 through a

connector or Uheidchlly, 1 uRIRSLE) SopTnaROY & 96 LBBL ORIt RATY be

formed on the sane subsStra as t ion her, ina col or

di spl ay e. a.variabl wer suppl an_ameter na e ovi ded for
each col g{p@} ”ajﬁgrlgﬁlrtfﬁbeldr' Q?Nr?ﬁ%ﬁgiréqg}ﬁ*ﬁf%”eeréwpéclﬂ%%; YE t?ﬁEeX Y ELED of
each col or. Notg that, at this time, the correction circuit my be provided
for each “@8ngsted & heariableBavenririly ilOR thiquedithe payngier H bondige ®arot he
OLEDs of plural colors. Fig. 4 shows the detailed structure of the pixel.
The pi xelthg powicgsupplydisies iYd tos¥xineay ibd ernngictedi tothd vemaldy powve sgpple 10tne G
( =1toy), the power supply line Vi. a 25 switching TFT 110, a driving
TFT | 31 noatlvapgbithoambi@eah@?.t he OLED 105. The pixel 10 1 0 JUN 2005
structure shown in Fig. 4 is just one exanple, and the nunber of |ines and

el enents of tHhetlRrkxglositidiewkefidht ARV 1Tds bRR/IGQITIA6T hQRs@r By luidd nited
to those in the structure shown in Fig. 4. e light emtting device of

A s e S R g

10 s coRmuited MR Yoretaeetio vty el B S0 ah PR Togrebo il 2 arin |
JERAR T s U TR NI S P
the other is 4 ,
one of a source region and a drain region of the driving TFT 10 111 is
connectledupplighéo Fnepreunp lectiodes wnd thagowke S@}vmyﬂiﬁ%g‘ébm@é«é& fom tha he
P xel variable power supply 106 based on a current value (measured value) measured with
the ammeter 107.
Incidentally, the ammeter 107, the variable power supply 106, and the
correction circuit 108 may be formed on the substrate different from the substrate on
15 which the pixel portion 101 is formed, and may be connected to the pixel portion 101
through a connector or the like. If possible, the above-described components may be
formed on the same substrate as the pixel portion 101.
Further, in a color display mode, a variable power supply and an ammeter may
be provided for each color, and an OLED driving voltage may be corrected in the
20 OLED of each color. Note that, at this time, the correction circuit may be provided
for each color, or the common correction circuit may be provided for the OLEDs of
plural colors.
Fig. 4 shows the detailed structure of the pixel. The pixel in Fig. 4 has the
source line Si (1= 1 to x), the géte line Gj (j = 1 to y). the power supply line Vi. a

25 switching TFT 110, adriving TFT 111, a capacitor 112 and the OLED [03. The pixel

10
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el ectrode of the OLED 105. The capacitor 112 is forned between{‘hge‘jQJfl;ltéGD5
el ectrode of the driving TFT 111 and the power supply line Vi. In the

pi xel shown in Fig. 4, the potential of the gate line G is controlled by
the gate line driver circuit 104, and the source line Si is input with
video signal or a 15 nonitor video signal by the source line driver

1
ﬂ]recgr;o ; . tggu 5&%%02\;}8@ g]t%rﬁh?gﬁt?;gheé(ﬁglgh?Caé'ﬂlrtﬂgqluﬂ%iel o@?m\ég O!ﬁa’ efénggﬂé g[e

electrode fevm}rﬂ*ﬁﬁTllt gouhth switchin g F when
t he dHVl% XJflhi r n} }}fc LI Q%erﬁmt BIGH 80! O§‘rd‘f’16{ or

t he noni tor Vi deg . OEEﬁ drijvi n voI tagf{ae is applied between the
20 pi xel BI¥Hes 8"%& lae oBb% g fgeﬂéllt%g dee st egesnEm vens opynaHake

vari abl e power supply 106. Thus, the OLED 105 emts light. Wile the CLED
105 is enamt stﬂ@tmnegnpvxd@ddbatrténOILEDrcbasn@ edltage of thhélanbetferach pdE! cThe
nmeasured value as data is sent to the correction circuit 108. The period
for the beesutradbehby die viréabdepoert sapplidi0$. dependi ng on a performance of
the ammeter 25 107, and the period needs to have the length equal to or

| onger than thgt ngf 4t hesapetleottolle %chjel%ﬁé}gﬁoqqu" fB%"i@'c(%Hnédi@d (R aRus gaENt

can be perfornmed. Further, with the ammeter average val ue”or the
maxi mum vl ue::of b tLo e to
be read. I'n the cor ﬁjef%?l %ﬁg&tglﬂ;egw t&%élndrtaﬂﬁér%g@ﬁtg 1 %%TiFﬁeﬁégﬁrgem

"hthe caSBRsT BESpEHED ﬂ%ﬁab‘&ép@wﬁ?ﬁ@&%ﬁ#ﬁ ar e SIS e " an
the reference \(l)@lf]i% g_gﬁpcorre tion circuit 108 controls the variable

power supPiiying RGO HROUFET Fogien e GEURA reden ok dguims YT i nes
VI to Wx and the opposing el ectrodes. Thus. the OLED driving voltage in
the OLED bf! sasmngttedtie the pewvsr sopply dingo¥i; end sk odied issepnneQtedBhd pindlng
current with a desired size flows. Note that the OLED driving voltage may
be corr ectledrie cbhthier@L EDNY0F .h€he capacitor 112 is formed between the gate electrode
of the driving TFT 111 and the power supply line Vi.
In the pixel shown in Fig. 4, the potential of the gate line Gj is controlled by the
gate line driver circuit 104, and the source line Si is input with video signal or a
15 monitor video signal by thé source line driver circuit 103. When the switching TFT
110 1s turned on, the video signal or the monitor video signal input to the source line
Si is input to the gate electrode of the driving TFT 111 through the switching TFT
110. Then, when the driving TFT 111 is turned on in accordance with the video
signal or the monitor video signal, the OLED driving voltage is applied between the
20 pixel electrode and the opposing electrode of the OLED 105 by the variable power
supply 106. Thus, the OLED 105 emits light.
While the OLED 105 is emitting light, a current is measured with the ammeter
107. The measured value as data is sent to the correction circuit 108. The period for
the measurement of the current differs depending on a performance of the ammeter

25 107, and the period needs to have the length equal to or longer than that of the period

11



i ine si et 1208
potential at the power supply line side or may be corrected by do#t 15°ng
the potential at the opposing el ectrode side. Further, the OLED driving
vol tage nay be corrected by controlling both the potential at the power
supply line side and the potential at the 15 opposing el ectrode side. Fig.
5 shows a change of the COLED driving voltage of the OLED of each color in

t he case ere th otential at th ower supply, line.side is co ojled in
a col or ‘M}&%& wh?ﬁq} MR AR CP%%E%\?I}%E[PG& EP%BF%&W@S%F ﬁ@“@ﬁf@bﬂgj{ﬂit{}? ng
vol t age before orrection.in an OLED for R and Vr, indicates the OLED

dri vi ng mef%ﬁ’evaj% gF thenagmusryal8a of diegurent flowee indlF swessrcnrat prmEp!
driving voltage before correction in an OLED for G and Vgo indicates the
OLED dr i vis Wgpdediotbgyeeadf t er correction. Vb indicates the OLED driving

vol tage before correction in an OLED for B. and Vbo indicates the OLED

driving voltage #i¢ eoneatiorctirarit 108, ahs emefsured. vdue tdfetipotenthaksdof the
opposi ng el ectrodes (opposing potentials) 25 are fixed at the sane |evel

in all pfplebere@abl cutheit Ghfele (fTkNnbE vaMieh Sfttconspakéd 1 TRerd PNi00R RRASHr ed

for every OLED of each color, and the potéential of the power supply |ine

( pover St'tﬁglley ap%?@%ﬂér)eabé b%ﬁg%eélo{ﬂeeglegyurtepgfél\ﬁ{ %R{? lﬁl’ge Fé)f@ﬁerncg #1% & the

wher eby driving vol I's correc i ght i'ng
device of t present. .-nvent i wi t.h t he above-d ribed 5 structure,
there cancqgge%gg) &GEY OR&0 L’f?@ﬂ!}ﬁé{ﬁﬁgb%ﬂJowméﬁﬁﬁsaq %i“trrfi?fj%%\lieﬁ@ 4Ghen
the OLED driving, current in Fig. % i s made constant. According to the
present i PRWRER SRS PRI SHRBLYAbRFeY ddecY X 586 e pprsing. elesigodese dlipys. ¢he of
“the lum nance of the OLED can be suppressed even if the organic |ight
“enitting Phid driyimprveltage in g ORELaof ssch of the pixedy 19égeowesiedheand an
di spl ayed. Further, in 10 case of the light emtting device with the col or
di spl ay i QLW dhvidyec@ré&lsvitie ardesgpdpiticrfipwo respective colors are used,
the bal ance of |unminance anbng the respective colors is prevented from
being lost, amdog degitheddLeIPUrcat: RBIELSRhAY®E corrected by controlling the

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

15 opposing electrode side,

Fig. 5 shows a change of the OLED driving voltage of the OLED of each color
in the case where the potential at the power supply line side is controlled in a color
light emitting device. In Fig. 5, Vr indicates the OLED driving voltage before
correction in an OLED for R, and Vr, indicates the OLED driving voltage after

20 correction. Similarly, Vg indicates the OLED driving voltage before correction in an
OLED for G, and Vg, indicates the OLED driving voltage after correction. Vb
indicates the OLED driving voltage before correction in an OLED for B. and Vb,
indicates the OLED driving voltage after correction.

Incase of Fig. 5, the potentials of the opposing electrodes (opposing potentials)

25 are fixed at the same level in all of the OLEDs. The OLED driving current is

12




even when the organic light emtting |layers of the OLEDs deteri or"’laltDeJéH\E 28%5
different speeds in accordance with the corresponding colors. 15 Further,
t he change of the |um nance of the OLED can be suppressed even if the
tenperature of the organic light emtting layer is influenced by the outer
tenperature, the heat generated by the OLED panel itself, or the I|ike:

oo the ! : . y . _
SO e@ghﬁﬁé@@é@e& RAVED GORRHTRAO ﬁn&?l?ét’ﬁg@mlgdof"‘ﬂhte!b&\ﬁ@r stu?g}f}?hﬂé ure

ri se can prevented. Further, I n case o t emtting ce with

can be suforSleBiely PR BRI Rl I8 VPR bl Ro e P BR g '

Thus, the ce.of the lum nance anong the respective colors is

prevent ed® Pty Vlbge Sgntrestedesired col or can be di spl ayed.

[ EMBODI MENTS] 25 Hereinafter, enbodinments of the present invention will be
descri bed. 13 hothgdrghpousitmesyietite preseat investienbwidh fenmboventesgabed | ed
structure of a correction circuit of alight emtting device of the

pr esents i stnentiepthdrs calebe pbiatukd fhiegan@ dhange bl bokindhagaathaobbtaiveedstvhenst ur e
of the correction circuit inthis 5 enbodinent. A correction circuit 203

i ncl udes e GLBIxdnvekt@ireit i®Bid 2Q4made compmny for measured val ue 205, a
calculation circuit 2§6, a nenory for reference value 207 and a controller

208. A curr ent Augbidnd RPRNILRAHAIMEhiIRASMEAE Mol e AR ATIES Shudfife Iifie | DL

to the A/ D converter circu 4 of the correction circuit In the A/D

i gi tal ol e br A o PR ARED, CERS AR B ST AT FhpER 1D

menory for neasured.value 205 ,to be held. .  On the other. hand, digital data
o an’i deSmTHRR iR Pt Kb & Tedlt a4 loa TPRECFEHRCTPRIE £ URBE M-t he
menory for reference value 207. In the calculation «circuit 206, the
di gi t a0 deass of thhdighs aniteng wigviee atly the qoler gespdbny 11 orhisBathe 64-EDs
corresponding to respective colors are used, the balance of luminance among the
respective colors is prevented from being lost, and a desired color can be displayed
even when the organic light emitting layers of the OLEDs deteriorate at different
speeds in accordance with the corresponding colors.
15 Further, the change of the luminance of the OLED can be suppressed even it
the temperature of the organic light emitting layer is influenced by the outer
temperature, the heat generated by the OLED panel itself. or the like. Also. the
increase in power consumption accompanied with the temperature rise can be
prevented. Further, in case of the light emitting device with the color display. the
20 change of the lJuminance 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]

25 Hereinafter, embodiments of the present invention will be described.




15 value 205 and the digital data of the reference val ue hel ld prquuiamﬁnDry
for reference value 207 are read out to be conpared. Then, in accordance
with the conparison between the digital data of the neasured value and the
digital data of the reference value, a variable power supply 202 is
controlled in order to make the value of the current actually flow ng
through 20:hbedmmerktigr 201 close to the reference value, whereby the
vol t age between the power supply lines VI to Vx and the opposing

Spectrodes L RRUERHAhdiARAT HEMdiled %&%@D £ dokicRtol Tildcot R g O-EP

of each pixel I's correcte us rivin

desired si Zﬁt quvjys, Vézb}etrpl it tassume t(] current difference between
the measuf@4"08l é”c§ E%’r?s}%‘ Pb‘f%‘P&Hd% S%ﬁr is a deviation current and
that the vol tage of .t he anmpupt for nge 14 10 JUN 2005 in accordance with
the correcti onlg A }flﬁggﬁgé\éfial%ﬁ%ﬁ% sfrugBge \Wf the apgresHanNt HECUILBp&¥F ng

el ectrodes is a correctl on voltage, the relationship between the deviation
cur r ent 5 apabpfenedr r AcePmactil cagoiti 203 inalsdesatred\/Ch cpivgerter, cifant ékdnpl e.

In Fig. 7, the 5 correction voltage is changed by a predeterm ned anount
every ti nmewi‘m‘f,l tohencadencidatdlon 206 4 ealcuilgighargsd2 0y, anpnedetier néfogthce
anount. Note that the relationship between the deviation current and the

correcti oggluyv@lotragRl ABynweteraRessarily conformto the graph shown in Fig.
7. It is only necessary 10 that the deviation current and the correction

vol tage have aﬁé’ﬁL h QAR e Hﬁ%d%ﬂﬂie hits r\éétkaﬂﬁaﬁf a1#191%te%%bﬁ?§fnp%ﬁ ﬂU y

fl owi ng throug e ammet er- ecorres c ose erence va

| e, | at h t t he .d t d th ti
orthge PR f;ef&%e“cqrﬁ%t@mﬁbfmmggorbvﬁwgﬁgm oy
to the se power of the corr?ctlon volépg 15 Notethat t he struture
of the 19;055 &1 FrleguemeasyrwayaisionyciehBHp geheltal SOy sl gat

and the present invention is not limted to this structure. It is onI%/
converted measured value is input to the memory for measured value 203 to be held

On the other hand, digital data of an ideal measured value what is called a
reference value is held in the memory for reference value 207. In the calculation
circuit 206, the digital data of the measured value held in the memory for measured

15 value 205 and the digital data of the reference value held in the memory for reference
value 207 are read out to be compared.

Then, in accordance with the comparison between the digital data of the
measured value and the digital data of the reference value, a variable power supply
202 is controlled in order to make the value of the current actually flowing through

20 the ammeter 201 close to the reference value, whereby the voltage between the power
supply lines V1 to VX and the opposing electrodes is corrected. As aresult, the OLED
driving voltage in the OLED of each pixel is 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

25 thereference value is a deviation current and that the voltage ot the amount for change

14



f YN ans
necessary that the correction circuit used in the present i nvent] gn‘hlllf&sﬁl‘t}i]e
means for conparing the neasured val ue and the reference val ue and the
means for perform ng 20 sone cal cul ati on processing based on the neasured
val ue by neans of the ammeter and correcting the OLED driving voltage. It
may be only necessary that a cal culation processing nethod for the tinme
when the deviation current becones a value equal to or larger than a

cert ai nifi iaxesrdeate vitts thy eseédtpdbémebaate qio“wsh@ggd N8 LT RCVKOM &N |
the current reference value stored in the nenory. [ Enbodi nent 2] In this

enbodi n@ppoesingeclsttradasuisea aforecpbrevoltigef ¢éhentlationship Hadtwieen Fhe.detidtiont he
light emtti na%&gvi ce of .the present invention is described. 30 .15 10 JUN
2005 Fi UgntARGANG Rarreetion voltagcors ivstrpteddn Iig. Thier emmlendnilig) 4, thepi xel
portiQn . | i m {1] vice in, thi.s enbodi nent, pi.xels,300,are

o ovi deqoftectilf difde R Chhodf 960 Brddiedrgiifid MRS Rhery B, Sesapd 7 e
302, a sRORMGnIAtRnt is%aﬁ@édb?agﬁ@&@énﬁﬁﬁﬁ'al’ndﬂn@.e 304, a switching TFT 305,
a driving TFT 306. an erasing TFT 309 5 and an COLED 307. A gate el ectrode
of the switching TFT 305 is connected to the first gate line 302. One of a
source region_and a drain region of the switching TFT 305 is connected to
the source |iVesbat thegelatienghipcbetiveen othgededation carigat end| det eagectivn t he

om0 T iR BL B 0 RS el ) B EPEIESH
0TI e SR ARTBRLNE ol UEE JVER MO e
regi on ohluchef dhe viurgent Fict34ly ifoveiagneebesh tthe themparebe uRRl ¥loséN® the
reference value. For example, the relationship between the deviation current and the
correction voltage may have linearity. Also, the deviation current may be proportional
to the second power of the correction voltage.
15
Note that the structure of the correction circuit shown in this embodiment is just
one example, and the present invention is not limited to this structure. It is only
necessary that the correction circuit used in the present invention has the means for
comparing the measured value and the reference value and the means for performing
20 some calculation processing based on the measured value by means of the ammeter
and correcting the OLED driving voltage. It may be only necessary that a calculation
processing method for the time 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.

25

[Embodiment 2]

In this embodiment, the structure of a pixel different from that in Fig. 4 in the
light emitting device of the present invention is described.

30
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15 304, and a drain region of the driving TFT 306 i s connected to.fa0p#iid 2005
el ectrode of the COLED 307. A capacitor 308 is forned between the gate

el ectrode of the driving TFT 306 and the power supply line 304. The power
supply line 304 is connected to avari able power supply' 11 through an
anmet er 310. Further, opposing el ectrodes of the OLEDs 307 are al

connected 20 F%J;sg%o@ ERIECARRE pRURREY bl MBBRAAE 1n kB Eligoflon L e

vari abl e power 'S cohnec suc e power uppl i ne

side is ke tenti.al , (Vd t he sin electrode side is
cept ot a0k B igtenbiand Sehie (Geah enbodient mheRplCurmbry RS not
limted to this structure. It nay be only necessary that the variable
power supphg paxel 308 kasrnseured l@@cfwit, lqalirst g@tecmer%@i/ F seopna gatchlipaghst he
OLED 307 25 has a forward bias. 16 10 JUN 2005 The ammeter 3 10 does not
necessar i pgwpr ayipdednb étdeeswittleng i B0 E, pdweng WIPPO§. Bldrasind TiHile3 power
supply line 304, and may be provi ded between the variable power supply 3
11 and t hendppo¥iLPY F7ect rode. Reference nuneral 312 denotes a correction
circuit which controls the voltage 5 supplied to the opposing el ectrode

and the power aupply édtmemhé KeMchite YRT Ak B cdm@ﬂéd%mé ﬁrs%lolat@ﬁa@d on

the current value (neasured value) measured with anmet er .
that th I t
cirout 1 sTmaft ga Bt APk AR FaBE: nsoé*‘?%%vﬁ%% “??‘5@%&?@83?@% 2 on’

whi ch the i xel r fo ned, and ybe conn cted to. i.xe
or Fon s 1 BRRES ERE b ofnd o ST e B0, B S b SR E e
conponents na be formed on the same substrate as the pixel portlon.
¢Furt her, T3 ¥l or di spl ay node, a variabl e power supply and an ammet er
may be prOV|ded for each color, and an OLED driving voltage may be
corrected in tRhegatgslcouEdeaff thacmsmg OFT N & ¢dmeiectedttotthe sedoneiegate hiee
correction circuit may be provided
303. One of a source region and a drain region of the erasing TFT 309 is connected
to the power supply line 304, and the other is connected to the gate electrode of the
driving TFT 306.
A source region of the driving TFT 306 is connected to the power supply line
15 304, and a drain region of the driving TFT 306 is connected to a pixel electrode of the
OLED 307. A capacitor 308 is formed between the gate electrode of the driving TFT
306 and the power supply line 304.
The power supply line 304 is connected to a variable power supply 311 through
an ammeter 310. Further, opposing electrodes of the OLEDs 307 are all connected
20 to the variable power supply 311. Note that, in Fig. 8, the variable power supply 311
is connected such that the power supply line side is kept at a high potential (Vdd) and
the opposing electrode side is kept at a low potential side (Vss). However, the present
invention is not limited to this structure. It may be only necessary that the variable

power supply 311 is connected such that the current flowing through the OLED 307 '

25 hasa fo_rward bias.



for each color, or the common correction circuit may be pr ovpdgd'ﬂg%rag{‘%e
OLEDs of plural colors. In the pixel shown in Fig. 8 the potentials of
the first gate line 302 and the second gate |line 303 are controlled by
different gate line driver circuits. The source 20 line 301 is input with
a video signal or a nmonitor video signal by a source line driver <circuit.

Wien the swi t cheGnTiidted 89 0i dods ol 9@ c@BarilyNSrovi @RI &ivaBRlth OUadidifle N -Or
video signal input to the source line 3017is input to the gate el ectrode of

the drivi YR ] : g0 vi ng
TRT 306 1 SO Ao 8 PO S R T b AP B e nf DALY, O
vi deo sig driying 17. 10, JUN 2005 voltage is applied between

t he pi xel B%gg%t?@n&gﬁgﬁc?q ’ 6003’6’8&%61%‘% E4Y ode of the OLED 307 by the

vari abl e power _s |y 311. ,, the OLED 3Q7 emts |ight. Then, when the
erasing TFT 305‘#&?%‘?’ﬁ'é‘BeE?;[Bﬁﬁi@nBt?ﬁér?PﬁéFnaﬁl F‘F%‘#%ﬁ@éﬁqb‘éitl\ﬁééwhet‘ﬁétagéur ce
region and the gate electrode of the driving TFT 306 becones close to zero.
5 and t heSpRliadlg Fppposingseieciredsaanst the privier, suphly BREBOS G des vavablen t
light. In the present invention, while the OLED 307 is emtting light, a
current i poweeasppled ilnbsdeel amitet enrr8dtOvaliib émerased edlnedlmesasedatth the sent
to the correction circuit 312. In the correction circuit 312, the neasured
val ue of whenser3emt and a fixed 1o current value (reference value) are
conpared. Then, in the case where there is sone difference between the

measur ed val U A SHRIRACE1 0 3ht'SaribiiE N BbE L PONCEng HIRRIe AN 1S

controlled to correct the voltage between t ﬁ)e pomebﬁlguppl {1/11(1 ine 3
e oPRoSLAB.EASELAACKe T oI SHSRRAE HERRCYRL) PSR AP RAE R e
L one b ARl ki e, oL EB e Mg ol e, oy, e corrac ot b
correct edmt‘) %lhecl(i)knf.:[. rI?Jpl()issr}gleE ?hee a?b%v%[]éeisglibed components may be formed on the same
substrate as the pixel portion.
Further, in a color display mode, a variable power supply and an ammeter may
be provided for each color, and an OLED driving voltage mayv be corrected in the
15 OLED of each color. Note that, at this time, the correction circuit may be provided
for each color, or the common correction circuit may be provided for the OLEDs of
plural colors.
In the pixel shown in Fig. 8, the potentials of the first gate line 302 and the
second gate line 303 are controlled by different gate line driver circuits. The source
20 line 301 is input with a video signal or a monitor video signal by a source line driver
circuit. |
When the switching TFT 305 is turned on, the video signal or the monitor
video signal input to the source line 301 is input to the gate electrode of the driving
TET 306 through the switching TFT 301. Then, when the driving TFT 306 is turned .
25 onin accordance with the video signal or the monitor video signal. the OLED driving
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at the opposing electrode side. Also, the CLED driving voltage 0mgyy b@m
corrected by controlling both the potential at the power supply lin élde
and the potential at the opposing electrode side. 20 The structure of the
pi xel shown in this enbodinment is just one exanple, and the present
invention is not limted to this structure. Note that this enbodi nent can
be |nplenented by freely being conbined with Epnbodi nent, 1. Enbodlnent 3]
25 1 n t hi%l@gpdsiarehed b&%m ke ¥ gdedragis) %rybaleoﬁpp%ngl&@qtr%r@ 8K i n
18 10 JUN 2005 performng correction of a current in the light emtting
devi ce ofOLEP pvEbethe ivmvaitipowerisspplasklrli. bEs. ke Ohd P3O emits Ingtent i on,
the correction of the current nmay be conducted at the tine predeternlned

in advance by ‘B vign tht s@sing TEEROMeytuatidd ¢, ali¢ pyteddhlediferacebetwert i me
of the correction. In the case where the correction is perfornmed at the

time predgt esurcBachibA an@%@éh‘i@el‘é}étré&é b1 thg drllvﬁnsi ’FFWB@%%%BH%S EIREYd Ngo.
vi ewpoi nt of conveéni ence that the inmage di spl ayed I's prevent ed from

por  ab'e TErASRARAE (Rd 48Tk f%&le?'f@sof??aﬁiﬁéu% eq?%ﬁﬁ*?‘ﬂﬁd%%fe@c b 1
f d I h wh di d A
0 o por sonanaBmateasn: (wegtaen i et ED S O iER: ad Bl &0 on

is perforned only _at the time while a screen-saver for preventing a screen
f r om bur ringRsured whﬁgalgmsﬁrédo Ihe arcapwsd valug edyn 1§ peitdatheRPTEEiqthe
time when each screen is displayed is stored in a correction circuit,

wher eby tdwsudioilecti on can be performed such that the inmage to 15 be

di spl ayed is prevented from bei ng changed agai nst intention of a user.

Furt her, the ilnapge irsjetiayedratt 3 B the neecashsnl thleecdrtheclinent bad eofidett ed

may be used as the nonitor image as it is, and nonitor images having

di ff er gnteurRhek 8RES referic@Mal ke SorPirede Tu@din 1H2 dRE SvIEAS therd ividied
signal is also input to the corfrection
difference between the measured value and the reference value. the 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 OLED
307 of the pixel 300, and an OLED driving current with a desired size flows.

15 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.

20 The structure of the pixel shown in this embodiment is just one example, and

the present invention is not limited to this structure. Note that this embodiment can

be implemented by freely being combined with Embodiment 1.

[Embodiment 3]
25 In this embodiment., a monitor image displayed on the pixel portion in
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circuit, and the reference value is calculated in a cal cul ation C?FCUIt
the like. In the 20 case where the nonitor inage is not used. it is not
necessary that a nonitor video signal is used, and of course. the inage to
be displayed is not changed against intention of a user. This enbodi nent

can be inplenented by being freely conbined with Enbodinent | or 2. 25 19

1 0 JUN 200forftingedimeenon 4] a burréstiis tienibgdieniting devded o thg prekhoidvehitisie
light emtting device of the present inventionin Fig. 1 and Fig. 4 is
descri bediswetdriseaf erence to Fig. 9. Note that, in Fig. 9, a horizontal
axis indicates time and a vertical axis indicates the position of a pi xel

5 connected t Olrﬁthg?frgﬁelni(tjp‘ﬁ@eﬁi:bﬁ%e c%%&l@ﬁn%kﬁei &gr@ef gq)e\);io d?lcﬁtaa{t (gd. the

power supply potenti e ower At the

Then, the s%?ﬂ{é{b‘? R v e iR ST S e €%l LA

gate li &; (ffﬁxels of the first Ilne) is turned on in accordance with 10
a sel ecti'gf® 5 QFOBEERR fromthe gate line driver circuit 104. Then, a

vi deo si gnal of digital (hereinafter referred to as digital video si gnal )

of the first bintthengase wheisabn cotrectien o petformicded thsitimo p&xdetdmpningd isour ce
line driver  circuit 103 is input to the gate electrode of the driving TFT

111 t hr ouaslvanhe by wettinlg itgs piefarabiOfrohShblexdvwpoine o S voiediicige Tt thd @make each

pi xel of the first line is turned off. Simlarly to the pixels of the

first |ine, bd Bpsayeticibiprgvdiftdd Iadn teirgaehaded A@iiRitiatdiBh ot RQ{S&EC‘FBQ l'ine
whi ch are connected to the gate line (& is turned on by the selection

S M shob ot Satal, 0 Lo R S
111 thypug rﬂ)eh%?ln%wiotxﬁh e Hile when a waiting image is displayed. Also, in case of a
personal computer (PC), the setting is made such that the correction is performed only
at the time while a screen-saver for preventing a screen from burning is being started.
A reference value of the current at the time when each screen is displayed is stored in
a correction circuit, whereby the correction can be performed such that the image to
15 be displayed is prevented from being changed against intention of a user.

Further, the image displayed at the time when the correction is conducted may
be used as the monitor image as it is, and 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

20 case where the monitor image is not used, it is not necessary that a monitor video
signal is used, and of course. the image to be displayed is not changed against
intention of a user.

This embodiment can be implemented by being freely combined with
Embodiment 1 or 2.

25
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20 110 of each pixel of the second Iine. Then, the digital vidé@(bﬂ@ﬂaf@ﬁof
the first bit are input to the pixels of all the Ilines in order. The
period during which the digital video signals of the first bit are input
to the pixels of all the lines is a witing period Tal. Note that, in this
enbodi nent, that the digital video signal is input to the pixel neans that

the digit 25,.vi d signal is input to the gate el ectrode of the driving
TFT 111 tﬁ‘%‘&%‘ﬁmﬁﬂigio 10 JUN 205 switching TFT 110. The writing period

Tal is conpleted, and then, a display period Tr | is started. _In the

di spl ay peri odTrfhisembagdimspiedryimpmethost efihe Hehismittine dexies oElBprepent ne
becomes the potential having a potential difference with the opposing

el ect r odanvigntiomain Figxd end Bgshichdessabed hathOefeand tesk iz §hiN ath&mtt ing-igower
supply potential is given to the pixel electrode of the OLED. 1In this
enbodi nmerf,,a horiddneal caseindiens; time afidgi vaticali akeingliginad thbassitivhosfirapixen  of
"0", the driving TFT 111 is in an off state. Thus, the power supply

pot ent i@l cdnheBRY 1o @l g0 1he. t he pixel electrode of the OLED 105. As a result
the OLED 105 of the pixel 10 input wth the digital video signal having the

i nformation ofyp:= =0 e ' e i >
where the di gililé b Q/;Vih g?‘s‘}?gfﬁgl Ig@r%ﬂgosd :I‘ﬁggtrs%aa [ bﬁ{%o?&%}} gﬁ@{%gogﬁd\%ﬁﬁgq T 111
is in an on state, .Thus,.th ower . s I tentigl i iven , to the pixel
el ect r oddb B Sierly basaps10 a3 ey SRR sipB 1l o detiafeThsdroaiingt 15
wth the c]i%it | video sbgnal having the infornmation of "I" emts |i g{ht. As
descri bec wﬁe,o the GLED 105 ildennthesverigtssg di s &Y @t sacly ohgH-tBaipesilon
state in the display period Trl. and all the pixels performthe display.
. The peri ownngoteidrig tivhgatk linees pixakls qfehé Grsnlinieg isdugmdagn irsacscardangeavidh spl ay
period Tr. Particularly. the display period which starts by the digital
vi deo s gnsdlectafn dibealf sutptit fibin thei gage linpdiiver circuit 104.
Then, a video signal of digital (hereinafter referred to as digital video signal)
of the first bit input to each of the source lines (S1 to Sx) by the source line driver
circuit 103 is input to the gate electrode of the driving TFT 111 through the switching
TET 110.
15 Next, the switching TFT 110 of each pixel of the first line is turned off.
Similarly to the pixels of the first line, the switching TFT 110 of each of the pixels of
the second line which are connected to the gate line G2 1is turned on by the selection
signal. Next, the digital video signal of the first bit from each of the source lines (S1
to Sx) 1s input to the gate electrode of the driving TFT 111 through the switching TFT
20 110 of each pixel of the second line.
‘Then, the digital video signals of the first bit are input to the pixels of all the
lines in order. The period during which the digital video signals of the first bit are
input to the pixels of all the lines is a writing period Tal. Note that, in this
embodiment, that the digital video signal is input to the pixel means that the digital

25 video signal is input to the gate electrode of the driving TFT 111 through the

20




20 to the pixels is called the display period Trl. The displ a’yi Beﬂwi&d‘fﬁﬁl
is conpleted, and then, a witing period Ta2 is started. The power supply
potential of the power supply line again becones the potential of the
opposi ng el ectrode of the CLED. Simlarly to the case of the witing period
Tal. all the gate lines are selected in order, and the digital video

signals o egen it 25 are input to all the pixels. The period during
whi ch theg"é%}ﬁ{% Vi gég' signals of the 21 10 JUN 2005 second bit are input

to the pixels all.the lipes is called the witin eri od 2. The
writing peri od%’%ﬁvrftglgc]%%?(gf@hfs %%P'Fﬁgin?n ﬂtﬁ%ﬁﬁéﬁ%’l RSTH i%z‘sisgargetdarted.
The power Slﬂpp[y potentjal of the power supply |line becones the potential
havi ng t hE thgdishay ariad ile fareveustRPiRolgppd of Hg Reres sHpRle [wetiscamesaxt ent
such that the OLED 5 emts |ight when the power supply potential is given
to the pitelpas¢rginl hedimeof poteatialeliHerenthenih dieloppiosing stedtwodser fthrmeiteat

di spl ay. The above-descri bed operation is repeatedly perforned until the

di gi t al 5 viwbdithasihgrial BDodmits libhbiwheatle poypert supplit pretepiixlek gjveaund thheizeli ti ng
period Ta and the display period Tr alternately appears. Wen all the

di spl ay pelet@dge 6FtHe ®DEISN) are 10 conpl eted, one inmage can be displ-ayed.
In this specification, a period for displaying one inage is called one

frame period (fr)thisT&figgﬂﬁq_%r{etgﬂﬁpﬁ%éé)QPé& thQ i%%%ofs@%%@%@%fo%ﬁti@ﬁx

t
frame period is star e witing per rs again, and

dovi e, 1 oF T BhoteyBRrErT uad i BFERSHES: Thfk MEaSRErTGinY aEnRlinia s or
one second. If the ,nu@er of images displayed for one secaond is_|ess than
.60, a fli8Weptethepixe a@rmﬂﬁéwvi@éaﬁ@a%H&pﬁh&%@W ¢1hg pixel

enbodi nent, it is necessary that the sumof |engths of all the witing
peri od$0i mpshoritlerthe Whagitalheidsnesignanieaypag ithe , inknthagiosoot hlt dase mraitgmitof
the lengths of the display periods is Trl : Tr2 : Tr3 : - : Tr(n-1) : Trn
= 20 @ 21Ligh®2 : : 2(n-2) : 2(n-1). 20 The conbination of the above

di spl ay periods enables the display of a desired

On the contrary, in the case where the digital video signal has information of
“17, the driving TFT [11 is in an on state. Thus, the power supply potential is given
to the pixel electrode of the OLED 105. As aresult, the OLED 105 of the pixel input

15 with the digital video signal having the information of 17 emits light.

As described above, the OLED 105 is in an emission state or a non-emission
state in the display period Trl, and all the pixels perform the display. The period
during which the pixels perform the display is called a display period Tr. Particularly.
the display period which starts by the digital video signals ot the first bit being input

20 to the pixels is called the display period Trl.

The display period Trl is completed, and then, a writing period TaZ2 is started.
The power supply potential of the power supply line again becomes the potential of
the opposing electrode of'the OLED. Similarly to the case of the writing pertod Tal.
all the gate lines are selected in order, and the digital video signals ot the second bit

25 are input to all the pixels. The period during which the digital video signals of the

21




gradation anong 2 gradations. The total sum of the |engths ofmt@lem:ﬁ s?ﬁ%ay
periods during which the OLED emts light in the one franme period is
found, whereby the gradation displayed by the pixel in the frane period
concerned is determ ned. For exanple. in case of n =8. it 25 is assuned
that the lum nance in the case where the pixel emts light in all the

di spl ay i ods .i.s A40P% ,Wen t xel .emts .li in Trl
and Tr2. 2‘%0 u%ﬂ#gﬁégﬂ%t'?ﬁ%%g% eisboefaggmeblﬂeéd.sc ee(ﬁﬁh'?r%r,lﬁﬁgegﬂﬁg{hf% are
selected. a |um nance of 60% can be _exhibifed. Further, t gi,spl ay
periods Trl t Fispeheriody ]é&OiT}?l%Fﬁga £, q:gl,sp ay F@J&‘é’ﬁ;‘-r s pigECHi spl ay
periods nmaybe appeared in the order of Trl, Tr3, Tr5. Tr2, in the one
frame perlispowetepphapoteatizindilghpewer Hwpdhtine beecmeestbapptentiphhay ipgthent i al
of the power supply line is changed between the witing periods and the

di spl ay petemdd diffetdnics wignbwdopyesing ¢lhetrpdesatht ari event duxh thst thetOLER t ed
to this. Both the power supply to potential and the potential of the

Opposi Y ehies lighdevhEaythal prays: éij\%y}?ﬁv pbenpal entivah totht figkangecivbddopmext ent
such that the OLED emts |ight en the power supply potential is given to

the pixelogkectTRae Of ehRxGsERH ol thBiufpg@se. the OLED can be made to
emt light also in the Iting periods. 'Ph s, the gradation displayed by

the pixel in-he 1 [ r. [ 1N the . total
sumof the 15 | St T RiRed p ORE BB RGPS BNES B2 dBIGuT ng
whi ch the.CLED em . light in the one frane period. Note that., in this
case, NPT 8T O b AELHEUBFO {HieP XFBngRAN G THHE hET9 16 BeredSrRd t he
di spl ay perjods corresponding to the digital _video sj gnal s of respective
(bits need¥riod d& altgpately pppegya2 When all fheadisplay) permgpIrl)terden) a19)
(Tan+Tm =2 : 2' : 22 2'"2" . 2'-'"" 20 Note that the driving nmethod shown
in thi® evholeivdnone snpgstarnbedspiaypt e In thanspedibedidn apgrivétthodisptaytme
light emtting device of the present invention in Fig. |
one image is called one frame period (F). The one frame period is completed, and
then, the next frame period is started. Then, the writing period Tal appears again, and
the above-described operation is repeated.
In the general light emitting device, it is preferable that 60 or more frame
15 periods are provided for one second. If the number of images displayed for one
second i3 less than 60, a flicker of an image may become visually conspicuous.-
In this embodiment, it is necessary that the sum of lengths of all the writing
- periods is shorter than the one frame period, and also that the ratio of the lengths of
the display periods is Trl : Tr2 : Tr3 : = : Tr(n-1) : T =2": 2" : 22 ;= : 2(md . 20wl
20 The combination of the above display periods enables the display of a desired
gradation among 2" gradations.
The total sum ot the lengths of the display periods during which the OLED
emits light in the one frame period is found, whereby the gradation displayed by the
pixel in the frame period concerned is determined. For example. in case of n = 8. it

25 is assumed that the luminance in the case where the pixel emits light in all the display
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and Fig. 4 is not linmited to the driving method in this enbodi mefd § $hE 2085
light emtting device of the present invention shown in Fig. 1 and Fig. 4
can performthe display wth anal ogue video signals. 25 Note that this
enbodi ment can be inplenented by being freely conbined with 23 1 0 JUN 2005
Enbodi ment 1 or 3. [Enbodi nent 5] This enbodi nent describes a specific

structure : ol i driver. gircuit .5 a rce line dri.ygr circuit
o dri ve PR TapOys Mhsh b BBl oG BeUnees Rup PR B AT
invention. Fig..1Q shows a drjiver circuit of the light emtting device by a
bl ock fi &ﬁ@?gﬁbﬁegﬁ g‘ﬂ@ ?j‘ae Jf?ﬁeaﬁl fjégﬁééeiﬁfﬁ@ﬁé} lgpinapge #F e @nsbgnal
line driver circuit which has the shift register 602, the latch (A 603
and the |&tdhit¢dB) 604. 10 A clock signal (CLK) and a start pulse (SP) are
inputted to the shift register 602 in the source signal line driving

circuit 601. Thertldr the disgiat peri@B2TgeneTan @yt berapgearsd gmahyg drdeor der
based upon the clock signal (CLK) and the start pulse (SP), and the timng

si gnal s5 agemsplppheeldspinepafiddy manoe fagpeé:edd@mrﬂelam THI, QuB L Bra, Myoughn a
buffer (not shown in the figuregﬂ. 15 Note that the timng signals fromthe
shift reghstRk Bide pYoRe buffer-anplified by a circuit such as a buffer.
The | oad capacitance (parasitic capacitance) of a wiring to which the

Li i ng. ST 9nal sateyuPRb S il ALER: BERRM BTN S, BELEAI SH G030

el enents are connected o the W I rder to
se and,fall .of the timn al ener at.ed due

Pothe | aérjtﬁﬁl'f G i gbg‘g‘gif%?‘t“é?ﬁ&}etheW‘%’a%liPFFISFE hefoditer petin iy s
necessary forned. The timng signals which is a buffer-anplified are
-suppl i ed BPPHEIN: HiF presenisoyentipg 1 aX0E Aimingd m)@nh-asB@hg&)larrw»mlysmml}’ at ch
stages for processing a digital video signal. The latch (A) 603 wites in
and maithtpdtagtia afidgihegiotented @fghgwaposinpgahedtsde may always have the potential
difference with an extent such that the OLED emits light when the power supply
potential is given to the pixel electrode of the OLED. In this case, the OLED can be
made to emit light also in the writing periods. Thus. the gradation displayved by the
pixel in the frame period concerned is determined based on the total sum of the
15 lengths of the writing periods and the display periods during which the OLED emits
light in the one frame period. Note that, in this case, the ratio of the sums of the
lengths of the writing periods and the display periods corresponding to the digital
video signals of respective bits needs to be (Tal+Trl) : (Ta2+Tr2) : (Ta3+Tr3):
(Ta(n-+Tr(n-1)) : (Tan+Tm) =2 : 2! : 27 ¢~ ; 2020 2001,
20 Note that the driving method shown in this embodiment is just one example.
and the driving method of the light emitting device of the present invention in Fig. i
and Fig. 4 1s not limited to the driving method in this embodiment. The light emitting
device of the present invention shown in Fig. I and Fig. 4 can perform the display
with analogue video signals.

25 Note that this embodiment can be implemented by being {reely combined with
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suppl i ed by the external of the source signal |ine driver circuit0eddNiag05
order 25 sinultaneously with the input of the above-nentioned timng
signals. 24 1 0 JUN 2005 Note that the digital video signals may be
sequentially inputted to the plurality of |latch stages of the latch (A)
603 when the digital signals are taken in by the latch (A) 603. However,
the presemtbddident i@ 3.s not limted to this structure. A so-called
division drive may be perfornmed, that is, the plurality of |latch stages of
the latch (A) 5 603 is divided into a nunber of groups, and then the
digital video signals are parallel inputted to the respective groups at

t he sane[ﬁnp%dl%gte t hat the nunber of groups at this point is called a
di vi si on #b exanple |f the latch circuits are grouped into 4

st ages each, en |b i.s cal 4- branch divisio dr|veE§&0 The time
necessary to adigpeny C% e $ Pl ?F%PC':Wed gRiGrHIIR RIS t he

| at ch stages of the latch (A) 603 is called a line period. In fact, the
above- deBNAadourerelingarivedcisenied Mivhthepixpoparsiontodla ligditreavidinededee my
also be referred to as the line period. is After the conpletion of one

| i ne periobthe prelsemtcihventgoal is supplied to the latch (B) 604. In this
nmonment, the digital signals witten in and held by the latch (A) 603 are
sent all at omge MosHdWe: 4 akich diRui6OFhE Bigheetih g @Bvice byndhibek dighye alnl t he
latch stages thereof. 20 Sequential witing-in of digifal video signals on

the basig; ugflt()gﬁbt%ﬁé fﬁ{%%ﬁé ?%@%%%13 Oflrlg’HE&ﬂ%e Eignfaf 1ﬁee&'1‘§érecr A3y dk:n%h% e

carried o after conpl ete sen

Tine pert %iﬁrﬁgﬁﬂ%ﬁ‘é? B P@éA?ﬁﬁgﬁ%?)thaﬁ%ﬂf‘ele?ﬁf #%na 25 hel d by the I atch
Wi ch s show pos RSl B £ T giler R P! CuProbll BERIE2 a0
The gat e signal drlver circuit 605 has a shift register 606 and a buffer
607 in the source signal line driving circuit 601. The shift register 602 generates timing
signals in order based upon the clock signal (CLLK) and the start pulse (SP), and the
timing signals are supplied one after another to downstream circuits through a buffer
{not shown in the figure).
15 Note that the timing signals from the shift register 602 may be buffer-amplified
by a circuit such as a buffer. The load capacitance (parasitic capacitance) of a wiring
to which the timing signals are supplied is large because many ot the circuits and
elements are connected to the wiring. The butfer is formed in order to prevent
dullness in the rise and fall of the timing signal, generated due to the large load
20 capacitance. In addition. the buffer is not always necessary formed.
The timing signals which is a buffef-ampliﬁed are supplied to the latch (A)
603. The latch (A) 603 has a plurality of latch stages for processing a digital video
signal. The latch (A) 603 writes in and maintains a digital video signal which is
supplied by the external of the source signal line driver circuit 601 in order
25 simultancously with the input of the above-mentioned timing signals.
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respectively. According to circunstances, the level shifter cant BeJUN 2005
provided. 25 1 0 JUN 2005 In the gate signal line driving circuit 605, the
timng signal is supplied to the buffer 607 fromthe shift register 606,
and this is supplied to a corresponding gate signal line. Gate el ectrodes

of the switching TFTs of .one line portion of pixels are connected to each
of the gate g%%ahatﬂﬁﬁé%glt idgq Siemalssway o wrquemialyprppted 6 &b phgalkty

portion ef_.ni | acedh4 ate. sl ul

Por o0 Rl XFlts BiShe Bl AGeeha 0120 6B SRSV bHEDRR SNy, 88ate
Not e t hap)tahe. dHbWeHEr, Ghd gices_tenﬁﬁ%ﬁﬁb@ i§ RbslisTRAY RN sthictiléSt AQRecAKa! e,
and this enbodi nent can be inplenented by being freely conbined with

Enbodi memtisiontdrive mh§ HebEpdrdolinneh) ttha] is) thet plusaléyiaddatvhndtagesnofaghpdaichn@e of
the light emtti ng_devi ce of the present invention is described with

r ef er né83 119 deyiged intoj ganpmber pEgreuyng, and then theadigypl videw stgnalthare; pagatlel
emtting device.,Fig. 11 Bis a cross _section view t gken -al on ith a
e A SPGedBne rShnetliytgriuy SR8 SaRE g Nuare IianihE up R RSl

al ong Witt; s =B 1§18 nubdifer anﬁiﬁ i i s to
surroun lg %llhﬂeﬁg%ggst&iaoﬁiviéégg,n a sbﬁﬁ%ﬁ I eggrﬁrt\l}gggl%Prcéﬂq%E@?ég%g%%d?l rst
and secomd Osthged daeh, theh\iels ciled wi 4-braRB4kvidivh driQ4b, which are provi ded
on a substrate 4001. Further, a sealing material 4008 is 20 provided on the

pi xel portion 4002, the source line driver circuit 4003 and the first and
3002101 o s OFQBPIKGUR AN, Bt COPP{s PTHOBSORME Tiedal VP SRS SO T Ui o
| i dri ' i 4 4 . d heg,sHRsk th
seal morheh SRS Uh e A ) A0S i ORI 95AbE i bac eHRn i he

4210. 2pehivdtdiRied with thicXedrizatill @irad® Periodh@ag alsc del defarell ke thirind t
4003 an t_hza1 first
period.

15 After the completion of one line period, a latch signal is supplied to the latch
(B) 604. In this moment, the digital signals written in and held by the latch (A) 603
are sent all at once to the latch (B) 604 to be written in and held by all the latch stages
thereof.

20 Sequential writing-in of digital video signals on the basis of the timing signals
from the shift register 602 is again carried out to the latch (A) 603 after it has
cbmpleted sending the digital video signals to the latch (B) 604.

During this second time one line period, the digital video signals written in and

25 held by the latch (B) 604 are inputted to the source signal lines.

Fig. 10B is a block figure which is showing a structure of the gate signal line

driver circuit.

30 The gate signal driver circuit 605 has a shift register 606 and a buffer 607

respectively. According to circumsté.nces, the level shifter can be provided.
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26 1 0 JUN 2005 and second gate line driver circuits 4004a ahd 46848005whi ch
are provided on the substrate 4001, have a plurality of TFTs. In Fig. 11B,
a driver circuit TFT (Here. an n-channel TFT and a p-channel TFT are shown
inthe figure.) 4201 included in the source line driver circuit 4003 and a
driving TFT (TFT for controlling the current to 5 the CLED) 4202 i ncl uded
in the pixel poftieosnidQfihal WAk @Rivid EchrOiiiBOs OReiRRSEiShdIMy sAHHfbd @M fe
typically shown. In"this enbodi ment; the p-channel TFT or the n-channel TFT
manuf act u j -1 he i:Mer. . Cl ' T .4 . and
t he p-cha%ﬁgFP¥%%qhﬁggﬁ€3@?%?%%“E§6§&Eﬁg€%u%£aL@@h¥§ta%€%ﬁgékpﬁgﬁl %%%ng
TFT 4202. .Further. the pixel 10.porti.on.4002.is provided with a storage
capach t or SEHBL MSto G eBhfiaurenr I svifthid® Hainsce Rt oo foikl F
4202. An interlayer insulating film(leveling film 4301 is formed on the
driver ci P@chted\ﬁﬂre%éﬁtgﬁaa e ilehg Akl Uieeyitchiee A Fdisxdithepaelingde
(anode) 4203 electrically connected to a drain of the driving TFT 4202 is
forned §hpesism olpixelansisabenlacts in am G statessimiul tandranslngnd theretprre wdicter
function is used for the pixel electrode 4203. A conpound of indi um oxide
and tin okidajchea koppeludiotuirai cam ficsvdeussnld zi nc  oxide, zinc oxide, tin
oxi de or indiumoxide can be used for the transparent conductive film The

above transpar Ble ﬁﬁﬂgwriwﬁ%arbm getledlinvhiderasd diltem Y s xR/ IS afd
Then, an insulating film4302 is forned on the pixel electrode 4203, and

he 20 i : . 2 i f 0 : . ol
the ! ﬂﬁéll:ﬁaﬁobﬂlﬁnéﬁt'hdgn%’éo%l BRI, ¥iihD f%lf@&ﬂbﬂ?:idgﬁ{tﬁ mc%l{lggeﬁf 1 pI xe

el ectrode 4203. n this opening portion. dan organic yer
4204 is f&{ged on the pixel electrode 4203. A known organic light emtting
imaterial or ‘inorganic light emtting material nay be used for the organic
light emtting |ayer 4204. Further. there exist a | ow nolecul ar wei ght
(nnnoné?) mat eri al and a hi gh nol ecul ar wei ght (polyner) 25 material as the

organi c Iihght emtting materials, and both the materials may be used. 27
[Embodiment 6]

In this embodiment, an appearance of the light emitting device of the present
invention is described with reference to Figs. 1A to 11C.

Fig. 11A is atop view of the light emitting device, Fig. 1 1B is a cross sectional

15 view taken along with a line A-A” of Fig. 11A, and Fig. 11C is a cross sectional view
taken along with a line B-B’ of Fig. 11A.

A seal member 4009 is provided so as to surround a pixel portion 4002, a
source line driver circuit 4003 and first and second gate line driver circuits 4004a and
4004b, which are provided on a substrate 4001. Further, a sealiﬁg material 4008 1s

20 provided on the pixel portion 4002, the source line driver circuit 4003 and the first and
second gate line driver circuits 4004a and 4004b. Thus. the pixel portion 4002, the
source line driver circuit 4003 and the first and second gate line driver circuits 4004a
and 4604b are sealed by the substrate 4001, the seal member 4009 and the sedling
material 4008 together with a filler 4210.

25 Further, the pixel portion 4002, the source line driver circuit 4003 and the first
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1 0 JUN 2005 A known evaporation technique or application tecHnfodéN 5 be
used as a nethod of formng the organic light emtting |ayer 4204.
Further. the structure of the organic light emtting |layer my take a

| am nation structure or a single |layer structure by freely conbining a
hole injecting layer, a hole transporting laver, a light emtting 5 |ayer,

an el ect rgpi $4cARANDILE 11 AV cifRftsAIDRIC&Id 20048 WhichNe! ¥ Pided if dfhode
4205 made of a conductive filmhaving Iight shielding property (typically,

conduct i Vet L0 LRAL gL A 9 Plﬁlla#hwom'l" g.ogggfg. i pSh ld%[i?frer 81??41%?5 ﬂ?l—flere.t i

constituent of 1 am nation e’'a conducti ve ano

conductive ,fil i.s fornmed on rganic light emtti l.ayer, 4204.

Furt her, e Uy apf 8 Thad e T SR asvuhty @%ﬁ@é@ﬁ?ﬁlé&?@#e A A
interface of the cathode 4205 and the organic light emtting | ayer 4204
are renoveHTEs R ORVERCIFOSSI B band ek enks OF TdIE B seviteling Bernsdessit y
that the organic light emtting |ayer 4204 is formed in a nitrogen or rare
gas at rostbhéMezDaAd02 hecludérdincthe paxkd po20G1 #6802.0vmel and fdroet! cexeplosserfdnt o
oxygen and noisture. In this enbodi nent, the above-described film

deposi ti o401i0s aenpipiediybsholm.usi ng a nmul ti-chanber type (cluster tool type)
filmformng device. In addition. a predetermned voltage is given to the

cat hode 4205. WshAcSdNRELARRYB-chafnIE 4303 reonshk! EednAfuhbard el
el ectrode (anode) 4203, the organic light emtting |ayer 4204 and tHhe

cathotle 4288013 RSREly 1954 1T, oFPE SHEFL o5 P, 4005, Loned oy e
per meat AR HECtEbPy 3R rerEees Tt ar cubote L nlEeE MG RTR S awn
to be connected to the power  supply line, and the wiring 4005a is
el ect r 1 aP9iopgHifecisguovled wishicuorags Gipasiton Het sheyv sgnrected dpa gathe
drawn wiring 4005a passes between the seal nenber 4009 25 and the substrate
4001, ancelegredecet thechivipg ddnné2®2d to an FPC wiring 4301 of an FPC 28 10
JUN 2005 Aninterlayer insulating film (leveling film) 4301 is formed on the driver circuit
TFT 4201 and the driving TFT 4202, and a pixel electrode (anode) 4203 electrically
connected to a drain of the driving TFT 4202 is formed thereon. A transparent
15 conductive film having a large work function is used for the pixel electrode 4203. A
compound of indium oxide and tin oxide, a compound of indium oxide and zinc
oxide, zinc oxide. tin oxide or indium oxide can be used for the transparent conductive
film. The above transparent conductive film added with gallium may also be used.
Then, an insulating film 4302 is formed on the pixel electrode 4203, and the
20 insulating film 4302 is formed with an opening portion on the pixel electrode 4203.
In this opening portion. an organic light emitting layer 4204 is formed on the pixel
electrode 4203. A known organic light emitting material or inorganic light emitting
material may be used for the organic light emitting layer 4204. Further. there exist a
low molecular weight (monomer) material and a high molecular weight (polymer}

25 material as the organic light emitting materials, and both the materials may be used.
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4006 t hrough an ani sotropic conductive film4300. A glass materid}, il megal
material (typically, stainless material) a ceramics material or a plastic
material (including a plastic filn) can be used for the scaling material
4008. As the plastic nmaterial, an FRP (fiberglass-reinforced plastics)
plate. 5 a PVF (poI yvi nyl fl uoride) film a Wlar film a polyester filmor
an acrylic res il m d.. Further,. a.sheet with a structure in
Whi oh an-al um AAGER e RBra SRS LA o PR BUE T o ey R RFCH #1 1 m
can al so be used, However. in the case where the light fromthe OLED is

emitted t GWHIM efermana e argmtielichi emittinadayesdap4 nERpEer. Hesdmateresd the
transparent. In this case. a 10 transparent substance such as a gl ass
plate, a pizastdlighflcariginglapot yey take f alnmatorasiratunel dra sifgledajes susedire
Further. in addition to an inert gas such as nitrogen or argon- an

ul travi ol ey freelyr @vheiniigs h hoty injedtier laP&e kthohgtraegiontin@ya e kel asitting
filler 4 10 1. so that PVC (polyvinyl chloride). acrylic. polyinide, epoxy

resin, siladveong eflé‘cfitdh trEM.%omQ& Ya4ieP¥hd 3R dPatidhdhlecBhg YR (et hyl ene vi nyl
acetate) can be used. In this @nmbodinent. nitrogen is used for the filler.

Moreover. a CORC@a‘tfﬁoé?é’ﬁgb? n?ggég(%lc Sldg\}éh{? &%”hzhnr?o Oft':rh“a fiR18he tsg{}g sgall ng

mat eri al 4008 on e su scopic sub ce or

s oy OB (PR Ao D et

(preferably, bar| um oxi de) or_the substance that can absorb oxygen. Then,
the hygr oS¥bierd opdummeaiosy ik ot Simabaforondustive dm zaﬁism’l%wg@#cnz@? is
held in the concave portion 4007 by a concave portion cover nenber 4208
'such t hat fitthpisHipgnod ophe csgirst dighe comittingdagarsBilen ittt itcadeatie that
oxygen 4207 is not scattered. Note that the concave portion cover nenber
4208 has 2bisufe arl oegdenf hanexiandn hAasnrBice wetthe eathodwlROR aadrthandeamtst ur e

are penetrated while 29 10 JUN 2005 t he hygroscopi ¢ substance or the
subst ancejifiadmEdne BRSPUDODRYORM K2 s MudPhs possible. Therefore, such a device
is necessary that the organic light emitting layer 4204 is formed in a nitrogen or rare
gas atmosphere, and then. the cathode 4205 1s formed without exposure to oxygen and
moisture. In this embodiment, the above-described film deposition is enabled by
15 using a multi-chamber tvpe (cluster tool type) film forming device. In addition. a
predetermined voltage is given to the éathode 4205.

As described above, an OLED 4303 constituted of the pixel electrode (anode)
4203, the organic light emitting layer 4204 and the cathode 4205 is formed. Further.
a protective film 4209 is formed on the insulating film 4302 so as to cover the OLED

20 4303. The protective tilm 4209 is effective in preventing oxygen. moisture and the
like from permeating the OLED 4303.

Reference numeral 4005a denotes a wiring drawn to be connected to the power
supply line, and the wiring 40035a is electrically connected to a source region of the
driving TFT 4202. The drawn wiring 4005a passes between the seal member 4009 |

25 and the substrate 4001, and is electrically connected to an FPC wiring 4301 ot an FPC
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penetrated. The deterioration of the OLED 4303 can be suppres&g% gﬂN
provi ding the hygroscopic substance or the substance that can absorb
oxygen 4207. As shown in Fig. 11C, the pixel electrode 4203 is fornmed. and
at the same time. 5 a conductive film4203a is formed so as to contact the
drawn wiring 4005a. Further, the anisotropic conductive film 4300 has
conducti v iller .4300a. The. conduct.i ve. fi 4203a on the substrate 4001
and t he ﬁEEku#FWﬁﬂlﬁ§6EBBHOPHE: CEX g%ﬁﬁ¢gkélectrically connected to each
ot her by the conductive filler 4300a by heat- pressing the substrate 4001
and t he FPC 400a2lassompirgiadnae@al makeia) {ivmieally. stupiess apperyalant cetqanics
correction circuit of the light emtting device of the present invention
are for ngdaghiahos glidasias eatersal (Srdwhing alplastie dim)faaorhe heeds (foshe atel 01,
and are electrically connected to the power supply |line and the cathode
4205, whimhteainb4008.mad the pldsecsudistinhte FRID{fibdrhlaoskpdintdrecdBlastid@0datel 5
Note that this enbodi nent can be inplenented by being freely conbined with
Enbodi nerd BVE (pelyiindIEnRaeddyenin, M ar ‘ﬁ'l‘l'n%a PahRdicr BN oraf a%aga{mleginl $lm

e

described in ich the anmeter, the vari abl 20 power supply and the

correcti qRaeigeLidy, of Fﬁﬂﬁerja:dgglﬂee?r@vh i Q%tr?lﬁﬂrng)lotwhti&e aHrﬁ\?\tﬁP%lﬁmi Eeél?g% i on

are fornmed on a substrate erent from e substrate on xel

for med-on S | sul c
bt et ne AT R R PIRREAREY ol Bl bR HE e, S bonar ng net hod

2005

or a COG (chip-on glass) nmethod, 25 Fig. 12 is a diagram of an appeayance
of a Iight emEPPRGCHdDitRE cate piese theolighy oM t@@d&@%ﬂ&d@ﬁﬁ@.t%}‘%’géf‘e
menber 5009 is provided so as to surround a display pixel ortion 5002, a

. source | igedrngabet sidsuithe 3008r amember geedsntd bedsarspgeene. | iméhigrdagera
circuits 5004a and 5004b which are provided on a substrate 500 1. Further.
a seal ilngransparent substance such as a glass plate, a plastic plate, a polyester film or an acrylic

film is used.

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 4103. so that PVC
(polyvinyl chloride). acrylic, polyimide, epoxy resin, silicone resin. PVB (polyvinyl

15 butyral) or EVA (ethylene vinyl acetate) can be used. In this embodiment. nitrogen
is used for the filler.

Moreover. a concave portion 4007 is provided on the surface of the sealing
material 4008 on the substrate 4001 side, and a hj/groscopic substance or a substance
that can absorb oxygen 4207 is arranged therein in order that the filler 4103 is made

20 tobe exposedto the hygroscopic substance (preferably, barium oxide) or the substance
that can absorb oxygen. Then, the hygroscopic substance or the substance that can
absorb oxygen 4207 is held in the concave portion 4007 by a concave portion cover
member 4208 such that the hygroscopic substance or the substance that can absorb
oxygen 4207 is not scattered. Note that the concave portion cover member 4208 has

25 a fine mesh form. and has a structure in which air and moisture are penetrated while
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material 5008 is provided on the pixel portion 5002, the sourcé‘ﬂraghd2$wer
circuit 5003) 5 and the first and second gate line driver circuits 5004a
and 5004b. Thus, the pixel portion 5002, the source line driver circuit
5003 and the first and second gate line driver circuits 5004a and 5004b
are sealed by the substrate 5001. the seal nenber 5009 and the sealing

menber 5QGRS Hy%ﬁ%cb@fc Whbdtareel b LIRS sﬁlﬁk@énc%hﬂiﬁ@)can'“aﬂ%%%%‘@099@?'0@”1359&7 I's
provi ded on the surface of the sealing material 5008 10°6n the substrate

ooveen | Donehed, IHIARGARGARIPRICOPRIOUaMs BUPSL AR LAALAR. AAROIR

oxygen | arrange

substrate 5001 pass &S bet ween e .sea rrenb r 5009 and substrate 5001,
and is Cgmgé%stcgﬁlct%l H‘“&%P&?%Fukb&t%rtba SeheitY B ‘%}H@er ight emitting
devi ce t hrough C 5 06 5 The te the variabl e power supply and
the correcti onA%? é tPFQFﬁe?nEE{rPQPﬁé%IWPE‘@e fandie thersegsffme.

i nvention are forned on a substrate (hereinafter referred to as chip) 5020
di f f er énta ganslective fdmbki(3atis fowoad sThetacedpagohe drisvantisiohed0dat o t he
substrate 5001 by the means such as the COG (chip-on-glass) nethod. and is
el ectrical | y dontiecithd ahsotrbeiquonducsupfily 4800 aasnchducaat fidide4§dot. Biewown)
which are 20 formed on the substrate 500 1. In.this enbodinent, the chip

5020 on wdhabchiReiaiMElsh. o R NdkiraR! F0MoNR theSIWP@'xylrﬁﬁdélf;d‘leoﬁ%é gpid on
circuit are formed is attached onto the substrate 5001 by the wre bonding

met hod. ?@ggggg@rﬁ@ﬂ}\p&ngﬁ@teld'tg%acﬂ-gHﬁlj‘ b&rfﬁolcbrggﬂﬂ T f atfan be

structure on oné substrate evice itself 1s made

25 conpact _and t ani his |rrproved. 10 JUN 2005 Note

that a kr%v\ﬁuh% bégﬂteﬁr%fd; Cﬁi’& %éﬁa%gard to a nethod of connecting

the chip onto the substr&}@ Further, cir ur%c? and el ements ot her Lhan t he
V& ;

ammet e, the YBIMELHo 1 BO RIS UPR heqqreslen <At afde Baht

attached onto the substrate 5001. )
emitting device of the present invention are formed on a substrate (not shown)

different from the substrate 4001, and are electrically connected to the power supply
line and the cathode 4205, which are formed on the substrate 4001. through the FPC
4006.

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

Embodiments 1 to 5.

[Embodiment 7]
In this embodiment, an example is described in which the ammeter. the variable
20 power supply and the correction circuit of the light emitting device of the present
invention are formed on a substrate different from the substrate on which the pixel
portion is formed, and are connected to the wirings on the substrate on which the pixel
portion is formed by a means such as a wire bonding method or a COG (chip-on-
glass) method.
25 Fig. 12 is a diagram of an appearance of a light emitting device of this
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H
5 This enbodi nent can be inplenented by being freely conbi ned \RA@ JUN 2005
Enbodinents 1 to 6. [Enbodinent 8] In this enbodi nent, an external |ight
emtting quantum efficiency can be to remarkably irrproved by using an EL
mat eri al by which phosphorescence froma triplet exciton can be enpl oyed
for emtting a light. As a result, the power consunption of the EL el enent

can be redmeedimédte hi §et im@Embér 5069 B ﬁﬁ\ﬁﬂ@dﬂtso%ntobﬁlrr&'lrﬁﬁg%ﬂﬂaﬁfﬂﬁxéihe
wei ght of the EL el enment can be Ilghtened The following is a report where

the oxt er nahidi Sz, eidu-LO8NGURRERTIEL A isgUREN 11kF ol SLORPYRE DY fi5i0 L he

triplet exciton (T. Tsutsui. dach em cal Processes
1993) pr ﬁ@%ﬂ #‘ﬁf T e M T e SRS
S PR R SRS TSR
M E. Thorrpson S R 32 10 JUN 2005 Forrest, Nat ure 395 (1998{_l p. 151) The
mol ecul ar 2k fiEst gndaecend gateckinafrivet cisaits 2304 a apbp0@th. by husnethalpove
article is represented as follows. (Chemcal fornula 2) 5 Et Et 10 (MA.
Bal do, S. pbamenSkyZ, tRe Eouer limndrived Ercilih6093 and the RrstFard estondAgpt linkhys.
Lett., 75 (1999) p.4.)
driver circuits 5004a and 5004b are sealed by the substrate 5001. the seal member
5009 and the sealing member 5008 together with a filler (not shown).
A concave portion 5007 is provided on the surface of the sealing material 5008
10 onthe substrate 5001 side, and a hygroscopic substance or a substance that can absorb
oxygen is arranged therein.

A wiring {drawn wiring) drawn onto the substrate 5001 passes between the seal
member 5009 and the substrate 5001, and is connected to an external circuit or
element of the light emitting device through an FPC 5006.

15 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
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

20 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 3001 by the
wire bonding method. the COG method or the like. Thus. the light emitting device
can be structured based on one substrate, and therefore. the device itself is made '

25 compact and also the mechanical strength is improved.

-~
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(T. Tsutsui, M-J.Yang, M Yahiro, K Nakanura, T.Watanabe. T. Fs@ijJlUN Ygans
Fukuda. 15 T. Wakinoto, S. Mayaguchi, Jpn, Appl. Phys., 38 (12B) (1999)
L1502) The nol ecul ar fornmula of an EL material (Jr conplex) reported by the
above article is represented as follows. (Chemcal fornmula 3) 20 25 As
descri bed above. if phosphorescence froma triplet exciton can be put to
practical use, it can realize th?1 xternal |ight emtting quantum -

ef ficiency thridgte ghatogknozgl mey QEJI\F%@S "W &%tthe&ﬁ‘r‘gsmt"I‘\e{PeﬁhﬁdtﬂE case
of using fluorescence froma singlet exciton in_ principle. The structure
accor di ngeangeeting thetjogionén thearbsbete: riaether eptwmsemdedemantsadheri thaniteh of
any structures of the Enbodinent 1 to 11. 5 [Enbodi nent 9] This enbodi nent
descri besamameexathe eartdblé pevwee ttygplyehhdhagbeaettion ogewat hiaytite atewhtd iong
device of the present invention in Figs. 13 to 15. The nethod of

manuf act wheRgh&rgWstoohi ng TFT of a pixel portion, a driver TFT and TFT of
driver 10 portion fornmed on the periphery of the pixel portion at the sane

time i ?ﬁogescr e Eﬂlbotd%ﬁme@Bdi)cgg@{p%@eﬁgegoggi POnkOttOR Fﬁﬁﬁ%ef :v(f@l‘i’

this e di mrent uses a substrate e riuntborosilicate gl ass.

typically. ‘gﬁg ng #7059 gl ass and # 1737 gl ass (products of Corning

I ncorpora]t:“ .qu%?tsglﬁﬁ)r#no borosilicate glass. No limtation is put to the
material of the substrate 900 15 as long as it is light-transm ssive, and a
gquartz substrate may be used. A plastic substrate may al so be used if it

can withstand heat at the process tenperature of this enbodi ment.
[Embodiment 8]

In this embodiment, an external light emitting quantum efficiency can be
10 remarkably improved by using an EL material by which phosphorescence from a
triplet exciton can be employed for emitting a light. As a result. the power
consumption of the EL element can be reduced, the lifetime of the EL element can be
elongated and the weight of the EL element can be lightened.
The following is a report where the external light emitting quantum efficiency
5 is improved by using the triplet exciton (T. Tsutsui. C. Adachi, S. Saito.
Photochemical Processes in Organized Molecular Systems, ed. K. Honda, (Elsevier
Sci. Pub., Tokyo, 1991) p. 437).
The molecular formula of an EL material (coumarin pigment) reported by the
above article is represented as follows.

20 (Chemical formula 1)

O
I
o~ "0 070

25 (M. A.Baldo, D.F.Q Brien. Y. You, A. Shoustikov, S. Sibley. M.E. Thompson. S.R.
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Next, as shown in Fig. 13A, a base film901 is forned on thek"s@béwéag%'-?goo
froman insulating filmsuch as a silicon oxide film a silicon nitride
film and a silicon 20 oxynitride film In this enbodinment. the base film
901 has a two-layer structure but it may be a single laver or a | am nate of
t he above insulating filns. The first layer of the base film901l is a
silicon gxynitride f%i 901a forped by plasnma CVD using as reaction gas

Si H4. NHEOTIgRH Natee %ﬁggéptlrﬁlgﬁness of 10 to 200 nm (preferably 50 to
100 nm. In this enbodinent. the silicon oxynitride film90la gcorrposi tion
ratio: 25 Si Theamplegular Smgnulniof ap4de miterial 7By camplsp) raportgd thitbkabeee The
second | ayer of 34 10 JUN 2005 the base film901 is a silicon oxynitride
fil m 901brtice ietpbsseptealsasatoQ¥dsusi ng as  reaction gas SiH4A and NO to have a
t hi ckness of 50 to 200 nm (preferably 100 to 150 nm. In this enbodi nent,
the sili ¢ORe@xaniférmm@la )i | m 901b (conposition ratio: Si = 32% 0 = 59% N
= 7% H=2% is 100 nmin thickness. 5 On the base film901, sem conduct or
| ayerss902 to 905 are forned. _-The sem conductor |ayers 902 to 905 are
formed by patterning into a d&s'l red shape a crystalline sem conductor film
that is obtained by formng a mw th an anorphous -
structure through a kn ne LPGEVD. or plasma CVD) and
then by subjecting the anorp a known crystallization treatnent
10 (laser crystallization, t }_ crystalNE=ation, or thernal
crystallization using nickel t). The sem conductor |ayers
902 to 905 are each 25 to 80 \qm in-thiteknesg (preferably 30 to 60 nm.

Al t hough the material of the gryqtalline“sefi conductor filmis not
:limted, silicon, silicon geymani i X [Ge 1yx (X, =0.0001 to 0.02)) alloy
or the like is preferréd! Tn i eh an anor phous silicon film15
w th aothickness of 55 nmis f CVvD and then a sol ution
containing nickel is held to éhe top facebf the anorphous silicon film
The anor phous silicon filmis aehydr ated (at 500C for an hour), then
subjected to thermal crystallization (at 550C for four hours), and then

subj ectedhi & RaRfS, sanaRAhLIAT P £ SBLABRS, ot THRAAES.R. Forrest, Appl. Phys.

Lett., 75 (1999) p.4.)

(T.Tsutsui, M.-J.Yang, M. Yahiro, K. Nakamura, T.Watanabe, T. Tsuji. Y. Fukuda.
15 T. Wakimoto, S. Mayaguchi, Jpn, Appl. Phys., 38 (12B) (1999) L1502)
The molecular formula of an EL material (Ir complex) reported by the above
article is represented as follows.

(Chemical formula 3)

20

As described above, if phosphorescence from a triplet exciton can be put to
25 practical use, it can realize the external light emitting quantum efficiency three to four
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crystallinity, thereby obtaining the crystalline silicon film THel JUN 2605
crystalline silicon film20 receives patterning treatnent by
photolithography to formthe sem conductor layers 902 to 905. After the
sem conductor |ayers 902 to 905 are fornmed. the sem conductor |ayers 902
to 905 may be doped with a mnute amount of inpurity elenment (boron or
phosphor i r e control the threshold of the TETs. 25 |f.|aser
Cryotart Hiee: B el e a8 b Riaot RE LMETIR @ ARed Ratioe? <t ief 38 5 10
JUN 2005 PUISE oscillation type or continuous wave type excinmer |aver. YAG
| aser, oP™ * laser may be used. Wien using these lasers, it is
appropriate to _use an optical system to collect laser light emtted from
the | aser oscillas6rciusg gcerringety theambnstiment can badicesly Agplenaented in

sem conductor film Although conditions of crystallization can be 5 chosen
sui t abl ychpbaatioperfangrstrushete of gt comdidimenis] ar &l.as fol | ows. Wien an
excinmer laser is used, the pulse oscillation frequency is set to 300 Hz
and the | aser energy density is set to 100 to 400 mJ/cnR2 (typically, 200
to 300 m})/cn2). When a YAG |l aser is enployed, the second harnonic thereof
is used, [tRABoRIh&R Mscil lation frequency is set to 30 to 300 Hz, and the

| aser energy density is set to 300 to 600 mJ/cn2 (typically. 10 350 to 500
ml/ cnR). The i i i i pin
" wi dt, 400 5P ABient Spesiet o RAReR o BE sy ARy OLuh ] P
irradiated.wth , the beam The overl appin tio of the linear |aser |ight
during iF?%%&ﬁtﬁ%ﬁwFsogz?eﬂﬁe%ﬁn FB®§§5@ ﬁbiﬁg&aLbéPe ?nsJﬁ@tFﬁ@“? 1%h 906
is formed to _cover the sem conductor layers 15 902 to 905. The gate

Ci nsul at | AgEfacong & sviscghingddibet Agixslinaraent adrvag Tl ansbRFArf diveirmed by
pl asma CVD or sputtering to have a thickness of 40 to 150 nm In this

- enbodilfreporticn ®irmedom beyperiphedeof themikelgmptisn tat dre yamtd bmeSE des@itdd @ =
50% N = 7% H=2% wth a thickness of 110 nmis formed by plasma CVD
The gat ethis esiblodirhet ihidctviding®d tHd sreped to the silicon oxynitride film of
course. and may be a

First, this embodiment uses a substrate 900 made of barium borosilicate glass.

typically Corning #7059 glass and #1737 glass {products of Corning Incorporated).

or alumino borosilicate glass. No limitation is put to the material of the substrate 900

15 as long as it is light-transmissive, and a quartz substrate may be used. A plastic

substrate may also be used if it can withstand heat at the process temperature of this
embodiment.

Next, as shown in Fig. 13A, a base film 901 is formed on the substrate 900

from an insulating film such as a silicon oxide film, a silicon nitride film. and a silicon

20 oxynitride film. In this embodiment. the base film 901 has a two-layer structure but

it may be a single layer or a laminate of the above insulating tilms. The first laver of

the base film 901 is a silicon oxynitride film 901a formed by plasma CVD using as

reaction gas SiH,. NH;, and N-O to have a thickness of 10 to 200 nm (preterably 30

to 100 nm). In this embodiment. the silicon oxynitride film 901a (composition ratio:

25 S1=32%, 0 =27%, N=24%. H = 17%) i1s 50 nm int thickness. The second laver of
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. . . . . . N ooz
20 single layer or a lamnate of other insulating filns contai n? ,?gvé.f‘w i¢on.

When a silicon oxide filmis used, plasma CVD is enployed in which electric
di scharge is made using a m xture of TECS (tetraethyl orthosilicate) and O
and setting the reaction pressure to 40 Pa, the substrate tenperature to
300 to 400C. and the high frequency (13.56 MHZ) power density to 0.5 to

0. 8 W cnrthe Base titms(floisregliddn skihietde Gkhd® b fotneabynsiayhd € eragih £as
characteristics as a gate insulating filmif it 36 10 JUN 2005 receives

subsequentea et B sm%@'&@t@ﬁa\?e%hﬁ&réggbféo Qbéd‘ﬁnqglﬂ&‘eia%w:l 6 {osd il m
I 9 or T g

906, a heat resistant conductive | aver ormn ate el ectrodes is

formed t v -1 i 0..n referapl 250 to 35Q0..nm .
The heat 01}1@ i g‘%gjnl% Ql&%ﬁ@ﬁ@? ?gféh%%ﬁ%g)g(?%?ﬁg?g‘%gﬁgl é(?hbg&gq%%?éttmrbfdth% 5"t ake
a | am nat t FUCt U avipg.a plurality of | ayers. such as a two-|ayer
structure é’ba 5%@ -I_ajfl(g’r @T%ﬁrlgqum lﬂé@@gg%ﬁsy. The heat resistant
conductive laver contains an elenent selected fromthe group consisting of
Ta, Ti,5 and WOBrthgrbase gy HAVi agmtdeadugissayes SHEntos 988 are Sormgdedibat , or
an alloy filmhaving the above elenents in conbination. The heat resistant

conduct i vsniiggrdudter fayeref0byo K05t trer fommedrbyCyBiternim gl thtoraddesitanl blower at he
resi stance, the concentration of inpurities contained in the laver is

pr ef er abl grystatlieedmidhah@iyoRih 6oneestthiled®y foAnpaY 4 iGhicahdudtsr Brafeiiabl y
30 ppmor less. In this enbodinment, a Wfilmw th a thickness of 300 nmis

formed. TheaMobpidis FRM:RR §es 2 i eﬁr%e{?\l‘i’:%%"gsﬂ’ﬁfﬁte W ‘E@é\h@-%{ﬁﬁlraor by

thermal CVD using tungsten  hexafl uor Ei ther way. the m has

Tasistivicy U BbER S B G B4 BE R SRR A i Fearmeny
i 7o bl 035 omnaRitias. (Reg ety PR oy SUPEREMD LHTRAUST BV A0t he W
film crystallization_is inhibited to raise the resistivity. Accordingly,
when t he SRR CARDSE oIR8 dsemyicoBENGPR 1TYRgS 9R2Vior AP gare iach 20 par§G piofin
99.9999% is used and a great care is taken not 20 to allow inpurities in
the air tthigkiness fpraferallyf i30mial (i mgn) ordvithowgh tids raatesslldf. thehervstalline
semiconductor film is not limited. silicon, silicon germanium (Si, Ge, . (X =0.0001
to0 0.02)) alloy or the like is preferred. In this embodiment. an amorphous silicon fiim
t5 with a thickness of 55 nm is formed by plasma CVD and then a solution containing
nickel is held to the top face of the amorphous silicon film. The amorphous silicon
film is dehydrated (at 500°C for an hour), then subjected to thermal crystallization (at
550°C for four hours), and then subjected to laser annealing treatment for improving
crystallinity, thereby obtaining the crystalline silicon film. The crystalline silicon film
20 receives patterning treatment by photolithography to form the semiconductor lavers
902 to 905.
After the semiconductor layers 902 to 9035 are formed. the semiconductor layers
902 to 905 may be doped with a minute amount of impurity element (boron or
- phosphorus) in order to control the threshold of the TFTs.

25 If laser crystallization is used to form the crystalline semiconductor tilm. a
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Wfilmcan have a resistivity of 9 to 20 ~tQcm The heat resisthdt JUN 2075
conductive |layer 907 may instead be a Ta film which simlarly can be
formed by sputtering. Ar is used as sputtering gas when formng a Ta film
| f an appropriate anount of Xe or Kr is added to the sputtering gas. the 25
internal stress of the filmto be forned is eased and thus the filmis

pr event edpfitseros3iflatidndipe 20@bnpigebisgant typeldiRirhesiasti. WAY Re@ of &y ¥, min
a phase is about 20 @mand is usable for a gate electrode. On the of her

e out 2( oS usan te .
and, t elafs@ﬁﬂn%&'b‘é'dsw.oﬁ?\/l'l’f’en &ih g_ﬁes%mas(eﬁs,?cpgnaﬁ%fo;r% k8%, or;fefﬁf%?ﬁﬂ I's

not suitable for a gate electro Ta f ase can

obt ai ned 1 - i se of a. fi.lm because a TaN.film
has a crygilgpﬁééps[}igﬁlgtl%?lg egljﬁgrg%%?(ﬁ%t {e%l%t lgas?rhg Clg‘%of AP H}f@é%ﬁuq ?’FFR“’-‘

Al t hough ngt ,.sho inthe drawngs, it is effective to forma.silicon film
doped Wi tﬁr%%%%%%§e?'5)0”1d8°%\/@%é Alhughecndgionsalienstalbzaiip ey fer
the heat resistant conductive layer 907. This inproves adhesion to the
conduct ¢ vehesensurtablydyy amenesator divafosres\condiiansiagags Hhlosts. When e axeiotdarve

filmand, at the sane tinme, prevents alkaline nmetal elenments contained 10
in a m nutasenmsoused, ithe phisehatillaiohsfranicnce rislvet iovi00 apeand e fasemeddrbf usi ng
into the first shape gate insulating film906. In either case, the

resi stivi tyngfy it bet tbaan t6 460 s FRH (tﬁ}@i@dnﬁ,tj()ﬂ% Bayen]/887). iwherh efesahhyerset
to 10 to 50 ItQm Next, resist masks 908 are fornmed using the

hotolith ' - fi t chisng, ot O
phot ol i t hparAPRY b SERNEEIMEd hIBE icithésbf & &é%g?glﬁpqtg% g@%&aﬁgag@@ge n

this enbodinent,; an I CP etching device 1Is

@ pressur ot T P RdRAR: il odhi R MR e
I RF.,(13. 224 cn
e A5 00T P Rl PO MRS SSRH0 oedooo
condi tions, tgﬂg etchin rate of the Wfilmis about 100 nmimn. On the
1

basi s of hV¥taed g g%&@éiﬁlﬂﬁk% apd fee orgirg spdaeseithe sulesigke whEaheted withs

estimated. The estimated tine is extended by 20% and this is the etching
tinme for thedeant.stheoetilanping estimefihe linear laser light during irradiation is set to 50

to 90%.
Next, a gate insulating film 906 is formed to cover the semiconductor layers
15 902 to 905. The gate insulating film 906 is an insulating film containing silicon and
formed by plasma CVD or sputtering to have a thickness of 40 to 150 nm. In this
embodiment, a silicon oxynitride film (composition ratio: Si = 32%, O = 59%, N =
7%, H = 2%) with a thickness of 110 nm is formed by plasma CVD. The gate
insulating film is not limited to the silicon oxynitride film. of course. and may be a
20 single layer or a laminate of other insulating films containing silicon.

When a silicon oxide film is used, plasma CVD is employed in which electric
discharge is made using a mixture of TEOS (tetracthyl orthosilicate) and O, and
setting the reaction pressure to 40 Pa, the substrate temperature to 300 to 400°C. and
the high frequency (13.56 MHZ) power density to 0.5t00.8 Wiem®. The thus formed

25 silicon oxide film can provide excellent characteristics as a gate insulating film if it
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Through the first etching treatment, conductive Iayers 909 to 910 niii 265%
first taper shape are forned. The angle of the tapered portions of the
conductive layers 909 to 912 is 15 to 30. In order to etch the conductive
films without |eaving any residue. 25 over-etching is enployed in which the
etching tine is prolonged by about 10 to 201"'0. 38 1 0 JUN 2005 The

sel ective_ratio to t silkgon itride film(the gate

i nsul ati n&c?ﬁvfe?rrs%g}lew\s/ﬁjfnp@ UB&@LM)@?%)S%ﬁd therefore a region where
the silicon ox rldefllmls exposedls et ched out 20 to 50 M by
the over- et chi 5 Feslpransulping filmBYo. #; tr%ﬁﬁﬂbC@Ir@attﬂ@nl@vrrs‘?%rrau(:t ed
next to dope the sem conductor layers with 5 an inpurity elenent of one
conduct i viorsping gete Aactragasr is tiprie¢d rehavega tiingnessert 20ppe 4omauptélerayy i s
used in this doping step. The nmasks 908 that have been used to form the

first shahe) wod®luet)v&@hediear st lcohtiuab o filgy 967 enayaingh tiaglslaptcanduet or
layers are doped with an inpurity elenment giving then type conductivity by

ion dopj n@kk A lamsedté stra&ﬂugeh@ﬁnafagﬂefamjﬂbrﬁayeg BGcH Aea Méirmte@@%cﬁheee
conductlve | ayers 909 to 912 as 10 nasks. In the doping, the dose is set to

1 x 10° toimed rsﬁheg’ﬁé %@“ne@&@#e{hé‘ﬁg 'r@§1§€ah9@o1¥cﬁJctt1%9€fave§ c%ﬁ‘éaéﬁ%\ﬁo to

160 keV in order that uri enen con ivity
reaches the se avers bel ow th red rtions t.he dges
of "t he: gatiemBnbeFOGE S EhanE bl s Niimeat FEO RSP T S bt g T he
taperedprtlonls andthe gate i.nsulating film ed as the inmpurity el ement
that gi veRPOMS SIRBIFNEY B leomeilr:m t % aHﬁYéF‘é‘hﬁﬁ mge sn g e rkrlmmpn 15.
typically, phosphor or arsenic (As). Here. phosphorus (P) is used.

' Thr ough tWIgbimhoaoiﬁhﬁéneatﬁesg;tantﬁpunquty/e lajeagns)hmgzﬂdm&pugtrmnaméq\élanéd to
contain the inpurity elenent that gives the n type conductivity in a

concentt atidentmfowlerxhd 6&@sthncel the dRenarhioom b€ hpiftiies cadfned imtlenbgersik ep.
dependi ng on the doping condition, the inpurity may reach under 20 the

first shapefeapguetived. |"ﬁM@b§y%19cdiﬁzeﬁﬂrat1§@1ﬁ padiicube, fsipréferabTp B0 fpmoegi ons
914 to 917 overlap the first shape conductive layers 909 to 912. "Next,

second etghl NG th{&3hHENMn?, LRNEHS W8 23R Bodh&ris Fnd. Tk Waﬁﬁﬂd

may be formed by sputtering with W as the target, or by thermal CVD using tungsten
hexafluoride (WF,). Either way. the W film has to be low in resistance to use it as
15 gate electrodes, and the resistivity of the W film is preferably set to 20 uCem or lower.
The resistivity of the W film can be reduced by increasing the crystal grain size but.
if there are too many impurity elements such as oxygen in the W film. erystallization
is inhibited to raise the resistivity. Accordingly, when the W film is formed by
sputtering, a W target with a purity of 99.9999% is used and a great care is taken not
20 to allow impurities in the air to mix in the W film during formation. As a result. the
W film can have a resistivity of 9 to 20 uQcm.
The heat resistant conductive layer 907 may instead be a Ta film, which
similarly can be formed by sputtering. Ar is used as sputtering gas when forming a
Ta film. If an appropriate amount of Xe or Kr is added to the sputtering gas. the '
25 internal stress of the film to be formed is eased and thus the film is prevented from
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etching treatnent al so uses the ICP etching device to etch atl annﬂkiwﬁﬁer
of 3.2 Wcm (13.56 MHZ), a bias power of 45 MWcn2 (13.56 MHZ). and a
pressure of 1.0 25 Pa, while using a mxture gas of CF, and C, as etching
gas. Under these conditions. 39 1 0 JUN 2005 conductive |layers 918 to 921
havi ng a second shape are fornmed. The conductive layers 918 to 921 have
tapered portions_at the edges and the thickness of the |ayers. is ?radually
i ncr easedPEElyE oHfe T@&g'%%stf‘awﬁl 1 a&lndgjogehastpeabigus 40 pédwh aag i vlis e he
substrate side in the second etchin%ltreapnpnt~is | ower than in the first
et chi ng 5agetsledmdeardan theeothat handofthd reststivpy of etleHilnynifsphase isatwed 18Rat
much. thereby setting the angle of the tapered portions to 30 to 60. The
masks 908 8o ahdhiedot suitaide féthe gedgdsctradul AeTafidmnask ph&22anl reatitie bt ep
of Fig. 13D, the surface of the gate insulating film 906 is etched by

about 40 BBtaiddiEwy fdthiseATIGONEIE hOs bARYET ST 2 8n Bepftde WTAN AlnhaARHEYal
el enent that gives to the n type conductivity in a dose snmaller than in

the first RALRDALESALAERL AN BF Re oMhBRe2PE BhE! ALANYE!RAROWE (he

exanpl e, e acceleration v age I1s s to 1 e dose is
set to 1 1013 atonmsfcn® to formfirst 4 ity reqions, 924 7. with
o eased rhEs Y FEHERRS G 1o B AR R Rl R ROEn RS @34%Rdved
that are .i.n contgct with the first inpyrity regions 924 to 927 In _this
step. depHHEKRHGS At izstOdl%%pﬁbue%%ﬁhﬁ ,tr%%amrﬁmﬁufwﬁi@’qre%h Hhder
t he second shape conductive layers 918 to 921 so that the second jnpurity
regi ons 98prayvesdhesientaphe ¢endstivadilghipmeddbagootanderbagus 9xggiong 921
The inmpurity concentration in the second inpurity regions is set to |l X

{10' 6 to lthe ddiBicat o, 4fhg sarhd Ame, Pherenasalkhionemiern] Elegnentd Bontiamedr i ty
regions 933 (933a and 933b) and 934 20 (934a and 934b) having the

conductibhViid ¥ inRe: SQ¥EHAER the Hab fesignCormduetily 1d)r DYPErah liffusisReaatd MRl ¥
formed in the sem conductor |ayers 902 and 905 that are to formp- channel

TFTs. In ’ﬁ*ﬂ%rtssh% tg? 'iﬁ&laﬁﬁ&ﬁ%ﬁ?(%‘?rlﬂ%@f c%gjs%y HeSelisly -F}gﬁle"ﬂéa*ﬂr@é?stam

impurity elene at gives t type conductivity i usi ng as masks

the secon%ogélﬁicqleve layer 907 is preferably set to 10 to 50 pQcm.

Next, resist masks 908 are formed using the photolithography technique. Then
first etching treatment is conducted. In this embodiment, an ICP etching device 1s
15 employed, CT, and Cl, are mixed as etching gas, and an RF (13.56 MHZ) power of
3.2 W/em? is given at a pressure of 1 Pa to generate plasma. The substrate side
(sample stage) also receives an RF (13.56 MHZ) power of 224 mW/cm® so that a
substantially negative self-bias voltage is applied. Under these conditions, the etching
rate of the W film is about 100 nm/min. On the basis of this etching rate. the time
20 necessary to etch the W film is estimated. The estimated time is extended by 20% and
this is the etching time for the first etching treatment.
Through the first etching treatment, conductive layers 909 to 912 having a first
taper shape are formed. The angle ofthe tapered portions ot the conductive lavers 909
t0 912 is 15 to 30°. In order to etch the conductive films without leaving any residue. |
25 over-etching is emploved in which the etching time is prolonged by about 10 to 20%.
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conductive layers 918 and 921 to formthe inpurity regions in a1l Jun 2005
self-aligning manner. 25 During this doping, the sem conductor |ayers 903
and 904 that are to formn-channel 40 1 0 JUN 2005 TFTs are conpletely
covered with resist masks 932. The inpurity regions 933 and 934 here are
formed by ion doping using diborane (B2H6). The concentration of the

i npurity ghegeRbtOakicMeS i d¥ded ind Ank B ARHEGEY 1,801 ons
035 and 0300 o et s T B R G ekl i M O AR
nore cl os b i q ] i and. 934, can, be.,di vi ded. _intg two

[I' ﬁ_gi gn_s cgp\?g%tﬁsr%}%g% gpnblllcirféﬁg :)te%1 d&gé@%& at?%Ong?ggge@lﬁél[Etopﬁb‘?n t&ﬁ?ﬁ?ﬁ] ’fi ty.

ird inmpuri r.e ng.933a a a contain the inpurity elenent tha

gi ves theeﬁpo%gﬁﬁgtcglﬁa&ét%ﬂ‘%ggitﬁ 3§) @B%é’éﬁ?toé{ﬁ'"@?‘flh ¢ et b igo 138 1021
atons/cnB. Fourth irrpuritty regions 933b and 934b contain the inpurity )
f:l erlrent 18 ggt ?F%t/qur?Eg :E?ﬁ%elﬂdfn?ﬂ&ic?d%ﬁ?ﬁim qi@p?h@@ﬂnmﬂaﬁﬁmﬂm@fs with é?

o1l X ~atons/cmi . wever, e third inpurity regions have no problem
in functi emimpudty gemeotof eyt cnslwiditgtgie) ArgnpnstoflemenchainethekFfpei f

the concentration of the inpurity element giving the p type conductivity

in the i npomdicyivigds assd B3Ghs aasin@ 3. I PhéRhaskod8 thal Adde BEQMBLITL BFm
hi gher, and if the third inmpurity regions 933a and 934a contain the

mpurity gleam@nihabe OhhiGyd RS R dri R GORYCHL Yhint eelﬁ-{c@&%gﬁg@g;]@}eksg%el- >

to 3 tinmes higher than the concentration he i mpuri
gi ves the Vi her. ter. as shown.in Fig. 14C .a first
i nterl ayeg%%]%/ﬁﬁla]t%g Eg@;‘ 1%%%}&173@%%{@?%&1 Y8RP ng(\ggég% ‘?ﬂép@l%Wﬁve
-l ayers 9181.t0 921 and t_hg[ giate insul ati ng I]i | m 9%53. . The first interlayer
Ji risul at i n§ TR §3NTRYHIe NN {tho HshlapgE shinsFordugtivecigies:3if 9 Pdé 20
film a silicon nitride film or a |amnate haltyi ng thesie filnme in
combi naf i BY¥sks.n Igjtheetopingsthe dore i geditoiinkell ayer kil atdmgefy lamdod® | s
formed froman inorganic insulating material. The thickness of the first
i nt er | ayefcdeteratian vobage smed 8780 o 160 ke¥ ir@@damthat ieempairsy klenomtexvide fil m
is used for the first interlayer insulating film937. plasma CVDis
enpl oyed the mhipeteoaldectivite relicheh dicg@misonde@otBivag el thxhe tfHepéd pEdBnd
at the edges of the gate electrodes and below the gate insulating film 906 through the
tapered portions and the gate insulating film. Used as the impurity element that gives
15 then type conductivity is an element belonging to Group 15, tvpically, phosphorus (P)
or arsenic (As). Here. phosphorus (P) is used. Through this ion doping, first impurity
regions 914 to 917 are formed to contain the impurity element that gives the n type
conductivity in a concentration of 1 x 10%° to 1 x 10" atoms/cm’® (Fig. 13C).
In this step. depending on the doping condition, the impurity mav reach under
20 the first shape conductive layers 909 to 912 so that the first impurity regions 914 to
917 overlap the first shape conductive lavers 909 to 912.
Next, second etching treatment is conducted as shown in Fig. 13D. The second
etching treatment also uses the ICP etching device to etch at an RF power of 3.2
W/em® (13.56 MHZ). a bias power of 45 mW/cm? (13.56 MHZ). and a pressure of 1.0 |

25 Pa, while using a mixture gas of CF, and Cl, as etching gas. Under these conditions.
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25 O, and setting the reaction pressure to 40 Pa, the substra ﬁmﬁgwg@@ture
to 300 to 41 1 0 JUN 2005 400C, and the high frequency (13.56

density to 0.5 to 0.8 Wcn2. Wien a silicon oxynitride filmis used for
the first interlayer insulating film937. one forned by plasma CVD from

Si H4, N20, and NH3, or one formed by plasma CVD from SiH4 and N, Ois
chosen. Fil formatlon conditions in this case include setting 5 the

reacti on fRUERKHVE lavers @ I8olopBdPaavingea segad shapetBRperaedr hleocoz@wlzae 400C.
and the high frequency (60 MHZ) power density to 0.1 to 1.0 Wcni. A
silicon olaygist3lidde 9ylhrvattepsret poftornseat the ogcSiand, thdyickmes ldf thﬁal)ayalrsse be
used as the first interlayer insulating film937. Simlarly, a silicon
nitride fgtadualnibeciedresnhic ptigstawauDihd ineieSiTHéd tEndpNHdr &splidieofthe st
interlayer insulating film 10 Then the inpurity elements used in doping to

give the giisyRe ar M th%pgeccﬁﬁﬂ%ﬁiﬂg“tﬂehﬁﬁeﬂtnxst Togy errefﬁﬁﬁqwt‘ﬁ@ GRNGedHiRat i ons
are activated. The activation step is carried out by thernmal anneali ng

using ag {tﬁ?én't Qﬂgftl’l{-;rﬁﬁg%f 1%@10 Bchi ¥ eﬁ% IR&F&%@Q&%U@HQE%&E&%@&&Q g€

| aser ann ing and rapid ther anne anneal i ng
is conduc a at np r n,o en_conc rat 5 of 1
o o é%gqes?g}e PR B RIS G g A Y B 2 SRACE I B ekt
600C. thi s enbodi re "he substrate is subjected. to heat reat nt at
550C for % GC%W@.SMAE% tﬁe ﬁﬁepé?fﬁﬁu%tslt% the Hutaced theakic 4o} ﬁ@ is
used for the substrate 900. Iaser annealing is preferred. Follomnng the

act i vat i of0&isepchechby abnvsphere gas is changed to one containing 20 3 to
100% hydr ogen and heat treatnment is conducted at 300 to 450C for one to
ctwel ve hours Then her styyichydoage s drhelopediveidnau ahporitvaslemsant fHaegives
hydrogenation step is to term nate dangling bonds contained in the

seni conglugieof t)}IﬁV&frﬁidcﬂvﬂt? in taOdds@ smalRk OiEd &lhe GBSt QBpiner-omhlent exgiat ad
hydrogen. Al ter natl vely, pl asrra hydrogenation (using hydrogen that is

excited by Aokl TBY QSIt PXF%@%@SG{H%?J on 8 6%618%%550220 denspty in

the sem co uct or ayers esl ra “y to at ons/ cnB
keV and the dose is set to 1 x 10" atoms/cm? to form first impurity regions 924 to 927

with increased impurity concentration and second impurity regions 928 to 931 that are

In contact with the first impurity regions 924 to 927. In this step. depending on the

15 doping condition, the impurity may reach under the second shape conductive fayers

918 to 921 so that the second impurity regions 928 to 931 overlap the second shape

conductive layers 918 to 921. The impurity concentration in the second impurity
regions is set to 1 x 10'° to 1 x 10" atoms/cm’® (Fig. 14A).

Then as shown in Fig. 14B, impurity regions 933 (933a and 933b) and 934

20 (934aand 934b) having the conductivity type reverse to the one conductivity type are

respectively formed in the semiconductor layers 902 and 905 that are to form p-

channel TFTs. In this case also, the semiconductor layers are doped with an impurity

element that gives the p type conductivity while using as masks the second shape

conductive layers 918 and 921 to form the impurity regions in a self-aligning manner.

25 During this doping, the semiconductor layers 903 and 904 that are to form n-channel
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42 1 0 JUN 2005 or lower and, to reduce the density to this Ie\lIeU,J!aNo;ggT%
0.01 to 0.1 atom c% hydrogen is given. A second interlayer insulating film
939 is formed next froman organic insulating nmaterial to have an average
thickness of 1.0 to 2.0 am Oganic resin 5 materials such as polyi m de,
acrylic, polyam de. polyimdeam de. and BCB (benzocycl obutene) can be used.

| f polyin of the type that is.thernall | yperized . after being applied
to h subetli G 819 Ry ebr Sedanish S ades it LTRG et Dy St he
substrate in a clean oven at 300C. If an acrylic is used. two-pack type is
chosen. AXehcremse frmmedcanisundening ysmigdibordned BuHe). clird erpcsgation phéhe esi n
is 10 applied to the entire surface of the substrate using a spinner, and

t hen t he isyhsity alenérd thar @vhe dteed type eorftaictipltatie that IBOCItKoegBOsBSomds t o
be burnt in a clean oven at 250C for 60 mnutes, thereby formng the

i nsul at i g4 islser toen 2hey 3ecaildaiopigshayer insulating film939 is thus
formed froman organic insulating nmaterial, the surface can be |evel ed

sat i sfact of i | ywith S0l dd 1R rAGINIE thd B GARIGLEBACES § 2R D84 LEANC A ilaICe

organic resin materia as |l ow l'ectr onstant 1n gener

organi c r.esj rial re hydgroscopic.and it is.therefore referable to
conpi ne (ND BrETAEES ErRURnEXA AERORE S et Srkuli i s Feon
oxynitri film ar the siljcon nitride fil formed as the first

P or | ayorirh abuttireromy s Sam i e Comein B BoREne CaoH A einF e n o
resi st mask having a given pattern is forﬂged andjlcont act holes are forned
to reach WppeRrdyclivelyilpasonerntrasiongd lasi Qotr L& 10egitoms/cat - dearth imggrigns i n
the respective sem conductor |ayers. The contact holes are fornmed by dry
et chi ng. repionki®S3bead&34h consaintle iggsirsy clehknt Gat gnats dee i §ypeseddastietchi ng
gas to etch the second interlayer insulating film 939 forned of an organic
resin patiard abndent@tion dtenxt HE’ 25 16t ¢bi’ngog@in’s Kbarged the tickd iaparidy to

etch the first interlayer insulating film937. 43

regions have no problem in functioning as source regions and drain regions of p-
channel TFTs if the concentration of the impurity el.ement giving the p type
conductivity in the impurity regions 933b and 934b is.set to 1 x 10" atoms/cm’ or
higher, and if the third impurity regions 933a and 934a contain the impurity element
15 giving the p type conductivity in a concentration 1.5 to 3 times higher than the

concentration of the impurity element that gives the n type conductivity.
Thereafter, as shown in Fig. 14C, a first interlayer insulating film 937 is formed
on the second shape conductive layers 918 to 921 and the gate insulating film 906.
The first interlayer insulating film 937 may be a silicon oxide filin, a silicon oxynitride
20 film, a silicon nitride film, or a laminate having these films in combination. In either
case. the first interlayer insulating film 937 is formed from an inorganic insulating
material. The thickness of the first interlayer insulating film 937 is 100 to 200 nm.
When a silicon oxide film is used for the first interlayer insulating film 937. plasma
CVD is employed in which electric discharge is made using a mixture of TEOS and
25 O, and setting the reaction pressure to 40 Pa, the substrate temperature to 300 to
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1 0 JUN 2005 The etching gas is further switched to CHF3 in qrilel/N @parai se
the selective ratio with respect to the sem conductor |ayers, and the gate
insulating film570 is etched to form the contact holes. A conductive

nmetal filmis formed by spattering or vacuum evaporation and 5 patterned
using a nmask and then etched to formsource wiring lines 940 to 943 and
drain wri n%ol ines 944 to 946 are forned. Though not shown in the draw ngs.
the wirifyUGnasdithe thgl feagpsarméhi. SardH) poweratdenssontsi €65 g0 & WHem™ fi | m
with a thickness of 50 nmand an alloy film((alloy filmof A and Ti) wth
a t hi cknes&hofi as0ldcamexyxeicide falm rsamsspdoetite fosndeotayee ifsulanng filn 837 hirekness
of 80 to 120 nmis fornmed 10 thereon and patterned to form a pi xel

el ect r ode fBdied BygpladbA)CVDNTbiv SO, MRAINH, a5t driediodmeti by shsbsie (VIO
filmor a transparent conductive filmobtained by mxing 2 to 20% of zinc

oxi de (Zn@oMgify, hAdiNIm %’?ﬂﬁ)@eﬁ.SFHﬁPﬁ)rfrﬁ’ﬁoﬁQ%n@lftﬁ‘)’ﬁﬁ RREIE St aseEneRideQdinThe

pi xel el ectrode 947 overlaps and is in contact wth a drain wring |Ine

019 and 3 U RedeAbM3edrdlh 26 56 ObEa RANAELIAD BEAAGRR 1L SRS SboRE °fid Od°

947 and "a drain riv sho t he’ ‘Phl rd

interlayer,ipsulating fi whi ch has 't pening.pqrtjon at the

bos: 11 on_ bt PR B (BT ME iR sEdsosas o7 o 28 M RRERA gt Prymifiue
interlayer insulating film949 has a nonconductivity and functions as a
bank. 20 hysdrde éﬁ@l Birged fEomoribbu dOr agé Hagnanaiseibsiusgd s tlae Sirstdnisslayent ed
by the third interlayer insulating film949. In this enbodinment, resist is
used to faonsoletieg fikinreB7.i Hinerdrdy er siliosuh#tide gl ¢am lgAthrnEdebyt plastha CVD
interlayer insulating film949 is formed with a thickness of approximtely
1 m The reanditiiaxdINH|, asthoflst ddéribagdnsulatihe filr e t he opening 25

portion broadens. O course, the third interlayer insulation film949 is
formed gs a 44 TEnIWN #RF®ity clements used in doping to give the n type and p type
conductivities in the respective concentrations are activated. The activation step is
carried out by thermal annealing using an annealing furnace. Other activation
methods adoptable include laser annealing and rapid thermal annealing (RTA). The
thermal annealing 1s conducted in anitrogen atmosphere with an oxyvgen concentration
15 of 1 ppm or less, preferably 0.1 ppm or less, at 400 to 700°C., typically 500 to 600°C.
In this embodiment. the substrate is subjected to heat treatment at 350°C for four
hours. However, if a plastic substrate weak against heat is used for the substrate 900.
laser annealing is preferred.
Following the activation step, the atmosphere gas is changed to one containing
20 3 to 100% hydrogen and heat treatment is conducted at 300 to 430°C for one to twelve
hours to thereby hydrogenate the semiconductor layers. The hvdrogenation step 1s to
terminate dangling bonds contained in the semiconductor lavers in 10'° to 10"
atoms/cm’, using thermally excited hydrogen. Alternatively. plasma hydrogenation
(using hydrogen that is excited by plasma) may be employed. In either case, the defect
25 density in the semiconductor layers 902 to 905 is reduced desirably to 10'® atoms/cm’
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reverse taper shape. The third interlayer insulating film 949%i(s JUdr ped by
covering wth a nask where opening portion is not forned, irradiating a
ultra violate lay to expose and then renoving a exposed position by

devel opi ng sol ution. Because the organic conpound |layer is divided into
parts by the pixel adjoined 5 nutually when the organic conpound | ayer is

formed in the follow ng step.,it. can be suyppres that the organic |ight
e 11 ng 8T papaedntr Tacnsis? B wele i} BBRETERL kT aiopafuGogen

coefficient .is different between the organic conpound | ayer and the third
interlaye® &¥MEul ating film949. Although a filmmade of resist is used as
the third interlayer insulating flipin to this enbodinent, a filmof an
organi ¢ resin Ausdvoad miéryayer desulpohygafinge?3%acy yoinged nBOBfrom an organic

(benzocycl obutene) or silicon oxide filmmy be used in sone cases. If it

is a nmat@snlatinwhheteriahso Mane anduciagd thickdss fthe torganiiem @ndnideesin
i norgani ¢ substance can be used as the third interlayer insulating filnb49

Next , s trﬂﬁteﬁ%%a@uﬁhcggpﬁéﬂl@%lcﬁ%’ eherghe, isvliahimed R)yRNRRAAAd. 0Bnd ABeat hode
15 (MyAg el ectrode) 951 and a protetCtive el ectrode 952 are al so forned by

evapor at | @Dnzo AR cheabe tL{S?g_t P?g?ﬁ%liigﬂgﬁgg{ r{ﬁge{}ggt 6 H%Xﬁﬂenﬁéﬁﬂ];Ode

947 to renove isture” conplete ctrod fore formng
organi ¢ conpound l ayer. 950 an e at hode 951.. Though, t he cat hade of the
T ot < SOPRER A AR be1B2 DR o o BRHREER Rl Eou I R R3PRfd e
materials may be used_ instead. 20 The or aga%c conpound. | ayer 950 can be
formed fronEKMbIE SHREERicAn a clopn gied at dRB Sai Hawmacrylpels ssg@ive- BRd
| ayer has a two-layer structure consisting of a hole transporting |ayer
cand a | i gitchesén.t iAdgen hygemainToempeneniiis nnisrpouribl thaysringeggenadde treonabl y
have a hole injection |ayer, an electron injection layer. or an electron
t ranspor tappdickay ehe eMarel somface efthaatbisons wing bepenkayerkdshbave hatrateepor t ed
and any 25 of themcan be used. 45 1 0 JUN 2005 In this enbodi nent, the
hol e transMHdatdiloh 8%k pldte ROBYRN ESHERRL oMENMY BNBurnt in a clean oven at 250°C

for 60 minutes, thereby forming the insulating film.

When the second interlayer insulating film 939 is thus formed from an organic

insulating material, the surface can be leveled satisfactorily. Also, the parasitic

15 capacitance can be reduced since organic resin materials has low dielectric constant
in general. However, organic resin materials are hygroscopic and it 1s therefore
preferable to combine the organic resin film with the silicon oxide tilm. or the silicon
oxynitride film, or the silicon nitride film, formed as the first interlayer insulating film
937 as in this embodiment.

20 Thereafter. aresist mask having a given pattern is formed and contact holes are
formed to reach impurity regions that serve as source regions or drain regions in the
respective semiconductor layers. The contact holes are formed by dry etching. In this
case, a mixture gas of CF,, O,, and He is used as etching gas to etch the second

" interlayer insulating film 939 formed of an organic resin material first. Then the |

25 etching gas is changed to CF, and O, to etch the first interlayer insulating film 937.
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‘deposited by evaporation. The light emtting |ayer is obtained ‘bﬁ JUN 2005
evaporation of polyvinyl carbazole with nol ecul ar dispersion of 30 to 40%
of PBD that is a 1. 14 - oxadi azol e derivative and by doping the resultant
filmw th about 1% of coumarine 5 6 as green color |um nescence center.
The protective el ectrode 952 al one can protect the organic conpound | ayer

950 fro i st.ure and oxygen bu ddi a prqtective film953 is. nor

desi r abl %ﬁi‘ihlﬁg&‘é& }Q‘V iSWr‘ﬁCb% 19 Hh 18 UAROG: fﬁb%ﬁttL? §é?5°%Yq Taé@nwﬂﬁt ri de
filmwth a thickpess of 300 nm The protective electrode and the _

pr ot ect i vE&eRFHoHaS spaIcoadHsler [ayesuaed sha e insylatinenslm 5 & seseheg! torferm
substrate to the air. The protective el ectrode 952 al so prevents

degr adat i ¢ire ofntadtchadat.hode 95 1. Typically, a netal film containing
alumnumas its nmain ingredient is used for the protective electrode.

Q her nateri al s\ gaydwdtivequese (e WIBened Be sPadaih € of 9PN AVap@ENEbNARA and
the cathode 951 are very weak agai nst noiSture. Therefore. it is 15

desi r ablse phefr@uMsiNe NG 4RLHR U Ve otheHuk QIR 1972 Il]lhE's MG E5935 QR ¢

wi t hout exposing the substrate to the air to protect themiromthe outside

air. The [G: I 0 in_thi . (typically
50 to 150 AmWECTRAAELIFHEE o2 Rted ThBudimoh i e RS R e 108
to 150 nm... Thus conppleted,is light emtting .devi.ce.having the structure
Shown i 1 Biigntdns SRMREEER gt one® naPlle dnRriRg 0 AT Mbotieh s A5 Rbrs
organi ¢ conpound | ayer 950, and the cathode 951 overlap corresponds to the
or gani ¢ | o§RP epiapdianglsyepentalloy e Rhddand i vgdoa driekngss ot ShAnwel TFT
961 are TFTs of the driving circuit, and constitute a CMOS. A switching
{TFT 962 and a &NextentramgpatendlcbhdgetiMETilnd83thar thickEess aff 8 toel 20 nelis fronteidon.
The TFTs of the driving circuit and the TFTs of 25 the pixel portion can
be formed tirebhand paresigdst fatre a poel kléetddy ROOFiEnl AR @aks «@hbedihicaint

enitting device using an organic |ight enmtting elenent. its driving

circuit caf iREiuAPENA)EEe PP RBNBE aSHRpNreAAVO MW hREBRfedy MilMe 10
2 to 20% of zinc oxide (ZnO) with indium oxide is used for the transparent
electrode.

The pixel electrode 947 overlaps and is in contact with a drain wiring line 946.

15 Thus formed is an electric connection between the pixel electrode 947 and a drain
region of a driving TFT.

As shown in Fig. 15B, the third interlayer insulating film 949, which has the
opening portion at the position corresponding to pixel electrode 947, is formed. The
third interlayer insulating film 949 has a nonconductivity and functions as a bank.

20 Therefore organic compound layer of adjoining pixels is separated by the third
.interlayer insulating film 949. In this embodiment, resist is used to form the third
interlayer insulating film 949.

The third interlayer insulating film 949 is formed with a thickness of

approximately 1 um. The nearer pixel electrode 947 become, the more the opening |
25 portion broadens. Of course, the third interlayer insulation film 949 is formed as a
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L -
V, at nost. Therefore, degradation of TFTs due to hot el ectronk‘lig ‘H‘cl;f 240
serious problem Also, snaller gate capacitance is preferred for the TFTs
since the driving 5 circuit needs to operate at high speed. Accordingly, in
adriving circuit of alight emtting device using an organic |ight
emtting elenent as in this enbodinent. the second inpurity region 929 and

the fourtkevieRuabbysh8@l orhO33R1 Rited R r $L41 A6h @49 kayehsd e doberidETs
preferably do not overlap the gate el'ectrode 918 and the gate ~el ectrode

919, respgefi yalatk @Her@%éﬁ%@g?ﬁﬁn fi%?l'h‘éﬁ,ie Redidigd Lol rr% gﬂ‘%lh&i EHQ (gevice

of the present I1nvention 1s ™ mted to t one descri in this

enbodi nmen T Els of the light emttin devi ce .of the. present invention
may be ma(tr:lX 0asc‘t'!:t(:aa lr,ul-rgetgé%flelgo}éwgvﬂﬁ P (?.Osﬂﬂ%sbyeﬁ%v %%ﬁéoﬂﬁvﬁ%e conbi ned
freely with Empodi nents | through 8. 15 [Enbadi pent 10] This .enbodi nent
describes an ex5rISE Uit OrgBIGRArARRL! [aatis dagded g parts bytite pigehadipingd
device different from enbodi nent 9. Steps u thrpu?lh the step of formng

t he sechnauiyalbrwhyethg erganm ¢amgpdundiageois farmaed inethsfrowing stepnbodil irent 5.
After the second interlayer insulating film939 is 20 forned, a

passi vat i suppirédsed 881 thsofeaniddta etittingdbyérterack siand poals a¢f e winti fithichikersedond
interlayer insulating film939 as shown in Fig. 16A. The passivation film

981 i s ef ¢gainsith dderHCRYE N difGreRibetween R$BhAREINH UM lasecanthienhigll ayer
insulating film939 from seeping into the organi c conpound | ayer 950

t hr ough tﬂ@er}%}é?'ins‘%ﬂ%v%ﬂﬁﬁﬁ / and a third interlayer insulating film 982.

25 Providing t'he passivation ilmo981 i s effective especially when the
econd Lnter! axghoukaly 6, el AN AR LR BUHRE B E DR RUR A
this enbodi.ment, a silicon niitride filmjis used as the passivation film
gg1 10 this embodiment. a film of an organic resin such as polyimide. polyamide. acrylic,

BCB (benzocyclobutene) or silicon oxide film may be used in some cases. Ifitis a

material which has nonconductivity, both the organism and the inorganic substance

can be used as the third interlayer insulating film949,

Next, the organic compound layer 950 is formed by evaporation. A cathode

15 (MgAgelectrode) 951 and a protective electrode 952 are also formed by evaporation.
Desirably, heat treatment is performed on the pixel electrode 947 to remove moisture
completely from the electrode before forming the organic compound layver 950 and the
cathode 951. Though the cathode of the light emitting element is a MgAg electrode
in this embodiment, other known materials may be used instead.

20 The organic compound layer 950 can be formed from a known material. In this
embodiment. the organic compound layer has a two-layer structure consisting of a
hole transporting layer and a light emitting layver. The organic compound layer may
additionally have a hole injection layer, an electron injection layer. or an electron
transporting layer. Various combinations of these layers have been reported and any

25 of them can be used.
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Thereafter, a resist mask having a given pattern is forned anﬁgcgbﬂaﬂmﬁ
holes are 5 fornmed to reach inpurity regions that serve as source regions
or drain regions in the respective sem conductor |ayers. The contact hol es
are formed by dry etching. In this case, a mxture gas of CF4, O3 and He
is used as etching gas to etch the second interlayer insulating film 939
formed of an aorganic resin material first. Then the etching gas.is changed
to CF4 and 0, Toohét emboriments dhe il MRRSRATINE Ay ¢t Sy Pherndere vinylange
etching gas is further switched to CHF3 in order to raise the selective
rati o wi tdepopéepeitevapotdions edhe drghicmoittingyaes is ahthinék by Hivagostimpecgat e
insulating film570 is etched to formthe contact holes. Further, a
conduct i yelyengl cdrbhrole sviflormbet ubyr Eppertieniof@Oan 4086 vlitBaY dpoisiiloh 4 and is
patterned using a nmask. The filmis then etched to formsource wiring lines

940 15 tsxa9fFodnderdvaive Md bRdobidtete it 46 withaueht Nt o S&AWAaif: t he
drawings. the wiring lines in this enbodinent are a lamnate of a Ti film -

with a.t 25;§§%%§§6%i0nrﬁngnﬁﬁésc%ﬁge ghelloy film(alloy filmof Al and Ti) with

a thickn transparent conductive filmis fornmed thereon to
have a thicknegss of 80.to, 12 and is patterned to.formthe,pixel:
chectrode oa7 TG orBr et T aing Gt Pol  BESiic RumbbUFe pFEn0

el ectrode.an indiumtin oxid ITQ filmor a transparent conductive film
obt ai ned fB‘}mr\‘PSZISH&ezﬁWdoOWg?ugzﬁid % p&ée%tﬂﬁoglﬁw@pﬁ OGS GRP e e

pi xel electrode 947 is electrically connected to a drain region of a
driving pPreEchyefidmAginthis oonbaslimeneistarsoldeorsiigide film with zdmelaess obae)
overlaps the drain wiring 25 line 946. 48 1 0 JUN 2005 Next, the third
Jinterl ayermi rshd ptotediviel ¢lovtBSde had thegpaneaper filus enat baf@osid inosucckdsadn
coincides with the pixel electrode 947 is forned as shown in Fig. 16B. This
enbodi enkithe@sSe-Poxinkt GlRist8strftelt0kke Aig. t he aperture, thereby shaping it

into tapered side walls. Unlike the case shown in Enbodi ment 5. organic
cormpound | ayerphd grdi€ctive electrode 952 also prevents degradation of the cathode 951.
Typically, a metal film containing aluminum as its main ingredient is used for the
protective electrode. Other materials may of course be used. The organic compound
layer 950 and the cathode 951 are very weak against moisture. Therefore. it is
15 desirable to form them and the protective electrode 952 in succession without
expoéing the substrate to the air to protect them from the outside air.
The organic compound layer 950 is 10 to 400 nm in thickness (typically 60 to
150 nm). The cathode 951 1s 80 to 200 nm in fhickness (tvpically 100 to 130 nm).
| Thus completed is a light emitting device having the structure shown in Fig.
20 15B. A portion 954 where the pixel electrode 947. the organic compound {ayer 930.
and the cathode 951 overlap corresponds to the organic light emitting element.
A p-channel TFT 960 and an n-channel TFT 961 are TFFTs of the driving
circuit, and constitute a CMOS. A switching TFT 962 and a current controlling TFT
963 are TFTs of the pixel portion. The TFTs of the driving circuit and the TFTs of |
25 the pixel portion can be formed on the same substrate.
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5 formed on the third interlayer insulating film982 are not $&pdbt 8% r om
each other. Therefore, side walls of the aperture have to be tapered
gently. Otherw se degradation of organic conmpound | ayers caused by the

| evel difference will be a serious problem Although a silicon oxide film
is used in this enbodinent as the third interlayer 10 insulating film 982,

a filmof an organic resin.such as pol yam de. pol yan de, acrylic. or BCB
(benzocycr obut &e 14 Ogéqlé?égﬁ}lﬂlf&j?ﬁéx%g%lgg aprcgg@?lag@,t CPIAREL EPERY mrent
using argon is_performed on the surface of the third interlayer insulating
film 982 Hetsiveng eirenihepn beopergtad by @ onpeuadpplsyerirgsovolage ¢fed tthh¥d10
interlayer insulating film982, thereby increasing the density ofthe
surface 1¥,afi hbd. t Thefonet depmyletion ndul BT $ rigeftol mot9d2ctroil thnbhe sebiowe
structure. noisture fromthe third interlayer insulating film982 is

prevent edpfdbl@i‘n.s eRRONENAIMIO AtBRaPAGRNLE is FRINPMN bl tBY ETF 1250 ccTthe Ridapi C
conpound [ayer 950 is fornmed by evaporation. A cathode (MyAg el ectrode)

951 andf A REGE SELAY & ﬁéﬁrt%%é Qtdﬁigr%?%e@&e &é&?ﬂ@%@ﬁﬂ epall-iempaggﬁiggga Al

Desirably, heat treat Isp rmed on t I'xel electro to renove
noi sture i etely fromthe el ectkqgde before.form ng the organic coppound
"ayer 080 B B ed Bk e Ga R o RhRE Sl B i PRgRIhERETRDG ™
element is a MgAg el ectrode  in this ephodi nent, other known materials may
be used i ﬁ%ﬁ%&wgm%\ﬂﬁléy 6‘%%@%5%9 %%&fsﬁaﬂﬂgwpr%@gé%% P OPREEMISFAI R nown
material. In this 25 enbodinent, the orglani c conmpound | ayer has a

t wo- | ayer layeruet the T&dsspretenablyodo aion@verlep Jlun g2008lchispde Ol §ransotitei agtel ayer
and a light emtting |ayer. The organic conpound | ayer may additionally

‘have a hokkcimfe®t Pprespagtercly.an el ectron injection layer. or an electron
transporting layer. Various conbinations of these |ayers have been reported

and anygo of thameedihbeopsadufnlihd te$ighrdadiiiedtyick beHeqresdnt aR&RObhi Ng
| ayer i s pol yphenyl ene vinyl ene
is not limited to the one described in this embodiment. The TFTs of the light emitting
device of the present invention may be manufactured by a known method.

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

15 [Embodiment 10]

This embodiment describes an example of the method ot manufacturing a light
emitting device different from embodiment 9.

Steps up through the step of forming the second interlayer insulating film 939
are the same as in Embodiment 5. After the second interlaver insulating film 939 is

20 formed, a passivation film 981 is formed such that it is in contact with the second
interlayer insulating film 939 as shown in Fig. 16A.

The passivation film 981 is effective in preventing moisture contained in the
second interlayer insulating film 939 from seeping into the organic compound layer
950 through the pixel electrode 947 and a third interlaver insulating film 982, |

25 Providing the passivation film 981 is effective especially when the second interlayer
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deposited by evaporation. The light enitting | ayer is obtainetOoyUN 2005
evaporation of polyvinyl carbazole with nol ecul ar dispersion of 30 to 40%
of PBD that is a 1, 3. 4 - oxadi azole derivative and by doping the
resultant filmw th about 1% of coumarine 6 as green color |um nescence
center. 10 The protective el ectrode 952 al one can protect the organic

d | . 9 i St d .but addi . tective.fil
553 i ol SRR o T Gt Eofr 0ot IR w8 v BabiiR o Py

silicon nitride filmwth a thickness of 300 nm The protective el ectrode
and the p? SHEEYEMNFI m may he forned in succession w thout exposing the
substrate to the air. 15 The protective el ectrode 952 al so prevents

degr adat i on of It thes embhdueerg54 silitppirotideyfilna ismetes| asfthe passovataimiig 98llumi num
as its main ingredient is used for the protective el ectrode. O her

nmaterial s may Gheeafiesa rogsuaadk haMigg o gdan pateanigavittded hayent@&hoderdirt he
cat hode 951 are very weak against noisture. Therefore. it is desirable to

formthe ”fcﬁﬁﬁdttb%mpﬁﬁﬁﬁﬂit;ﬁ%gﬂo% R aderRos sidﬂlr@é'f“é‘g?&ﬁ Qi Fé%%ns i#Ghe
exposing the substrate to the air to protect themfromthe outside air. The

: I : . : . :

150 nm . RECAR cemiElndlntar By 15 0B IhRs hUREER By Sy BLERI Yp8%s 0”150
: Th leted | ' i, tting deyi t t d h i

B 168, CRepart o Cons 0P GR e SR H ToreE b fetine B HE YsREuR B Beipound

| ayer 950, and the 25 cathode 951 overlap corresponds to the |ight

em tting BVQRSSE Ingyatipg %ﬁm %%éomecboéﬁarﬁréﬁnrppﬁ%@%ﬁwlthrSh-J%&ﬁntbp TFT

961 are TFTs of the driving circuit and constitute a CMOS. A swi tching TFT
962 and actghing gag iFEhaggad &y €F, TRTO .00 atdle thsi ek iporleyannsutheng Eim 37.t he
driving circuit and the TFTs of the pixel portion can be fornmed on the
sanme supsThatwhitg gheisnfdtthedswitchahuf @EIHrin pgdéme rhisghlie ssibttivangtdevitbe of
the present invention is not linmted to the one described in this
enbodi mentespddiao thd Se@fcdtRictdrdByer@Midd tOthird shape gate insulating film 570 is
etched to form the contact holes.
Further, a conductive metal film is formed by sputtering or vacuum evaporation
and is patterned using a mask. The film is then etched to form source wiring lines 940
15 to 943 and drain wiring lines 944 to 946. Though not shown in the drawings. the
wiring lines in this embodiment are a laminate of a Ti film with a thickness of 50 nm
and an alloy film (alloy film of Al and Ti) with a thickness of 300 nm.
A transparent conductive film is formed thereon to have a thickness of 80 to
120 nm and is patterned to form the pixel electrode 947 (Fig. 16A). This embodiment
20 uses as the transparent electrode an indium tin oxide (ITO) film or a transparent
conductive film obtained by mixing 2 to 20% of zinc oxide (ZnO) with indium
oxide.
The pixel electrode 947 is electrically connected to a drain region of a driving
TFT by torming the pixel electrode such that it contacts and overlaps the drain wiring '

25 line 946.
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device of the present invention may be manufactured by a known{ngtHad.2qfhi s
enbodi nent may be conbined freely with Enbodi nents 1 through 9. 10

[ Enbodi nent 11] The light-emitting device is of the self-em ssion type, and
thus exhibits nore excellent recognizability of the displayed imge in a

| ight place as conpared to the liquid crystal display device. Furthernore,
the sel f-em ssj hceqk i . @MW . Accar.di ngl t.he

[ ght e &1 gt dayi i UGE MAS Ryl HEayifb T PRy aMEBRIHTA Ao B

el ectroni evi ces. Such, el ectrqgnic deyices .include a videq.capgera,. .a

i o tar oo eaincaTes B o yHet i Eofel TRS doriest i sEirdpragye SeRavi Bt i on
system a sound reproduction device (a car audio equi pnent and an audi o
set and sempedipgnt uset dossigbinganderaing bempertere, t@f&@f@a@a&ﬂt ARLO tapgredt abl e
information termnal (a nobile conmputer. a 20 portable tel ephone, a

port abl e sjdeevalksc Aimigke the ebeshowniic Hoowddiment § heghnkepmmmund legges to be
reproducti on apparatus including a recording nedium (nore specifically. an
appar at sisfoMigdhorc e thédariaduke efidsatamg filgn Pediatnhsiuehatse frdigédchl othedeo
disc (DvD) and so forth. and includes a display for displaying the

repr oduceqthERg) sidlgﬁvalFslﬁﬁtl%é aﬁ%rtullr;é‘hﬁ)@é folfehred bhd .@ﬁ%ﬁ?is@fdeh%aﬂglﬁt abl e

=

information termnal. use of the light 25 enitting device is préferable,

since the e.l ti t ' t.hat;.| b 0,J 05 be
i oved 11 OmeEREr ceyP Ao R g, CAHCky H8 1ol Hthehed S eRoa Ry
angl e. Fias. 17A to 17H respectively show various specific exanples of
such el ec V%H?P‘ devices. Fig, 17A illustrates an el ectro-lum nescence
di spl ay device which in¢ludes a 5 franme 2001, a support table 2002, a
“di spl ay porti oftPopgh agiligurpee hbmiis ypedbwoils epbadiaest anipathirdrHenayer2005
or the like. The present invention is applicable to the display portion
2003. T%enmugﬁnﬁmghmﬂﬁﬁgaﬂbnkﬁ@nkggammnhsngetma@pbbghah-pyb@nadd,mrhhmefore
requires no back light. Thus, the display portion thereof can have a

or BCB (benzocycrobutene) may be used in some cases.

Preferably, plasma treatment using argon is performed on the surface of the

third interlayer insulating film 982 before forming the organic compound layer 950

on the third interlayer insulating film 982, thereby increasing the density of the surface

15 ofthethird interlayer insulating film 982. With the above structure, moisture from the
third interlayer insulating film 982 is prevented from seeping into the organic
compound layer 950,

The organic compound layer 950 is formed by evaporation. A cathode (MgAg
electrode) 951 and a protective electrode 952 are also formed by evaporation.

20 Desirably, heat treatment is performed on the pixel electrode 947 to remove moisture
completely from the electrode before forming the organic compound layer 950 and the
cathode 951. Though the cathode of the light emitting element is a MgAg electrode
in this embodiment, other known materials may be used instead.

The organic compound layer 950 can be formed from a known material. Inthis

25 embodiment, the organic compound layer has a two-laver structure consisting ol a
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t hi ckness thinner than that of the liquid crystal display devif@. JUNe2(l5
electro tO | um nescence display device is including all of the display
device for displaying information, such as a personal conputer, a receiver
of TV broadcasting and an advertising display. Fig. 17B illustrated a
digital still camera which includes a main body 2101. a display portion
2102, an¥y Wi tq 2934 e i ,

et o nal e Rl i Ty RE TR OB o g B er b

|'i ght - emi Vi ' c ith resent. invention can be used
as the diatsCl:ti)jlkttgtl%/h ap rltlzfc"‘genél 21 fg‘%ﬁﬁ&%?d} Faf% i %lg“gjirggt@ ecgopgﬂf%pot ﬁ%tezgcéfozne)
conmput er whi ch includes.,a.main body . 2201, a casi 2202, a displa ortion
2205, o KEAPSEORITEISNE. it GrRaIEoRs Sbiedn o g s Fosh et Brouse
2206, or the like. The light-emtting device in 20 accordance with the
present iHVBHIGA keasele used as the display portion 2203. Fig. 17D
illustrated a nobile conputer which includes a main body 2301. a display
porti o 2302, Ia i cotbodB08nt, dhe by atansporkieg 12804is polyphémdems vpoden@305,
or the like. The light-emtting device in accordance with the present

i nvent i ondepasiték by usagoagidne Tk dpitaenpigtidd Give2 30 dbtadbedrby. evhpbrdddnust r at es
an i mage reproduction apparatus including a recording 52 10 JUN 2005 nedi um

(more spagiiiviad darbaol VR SR QA di 95t SPRFAUS)4099Ri OB [ ek #ies & 4mi n
body 2401, a casi ng 2402, a display portion A 2403, another display portion

B 2404. ' JRA r ' 1j 4,000 -
operation aggd% Elég%&gva spea é'\rpgg el t%ﬁ?%%{?ﬁ%ﬂiﬁﬁgﬁﬂgﬁgﬁ{ il'ﬁoe&d(izo;tgﬁdaly?@ ,
portion 2403 is used mainly for 5 displaying inmage information, while the
-di spl ay Oﬁgfgﬁﬂg@@{g&m@eqﬁé&e Hll'Hi-y for displaying character

information. The light-emtting device in accordance with the resent

i nventifon can b RISEFNS elardosle §b S plange ssppresRdthacszanigcompogndligendgy. The
i mge reproduction apparatus including a recording nedium further includes
a gane ndedmneoisture mad dxygen but adding a protective film 953 is more desirable. The

protective film 953 in this embodiment is a silicon nitride film with a thickness ot 300
nm. The protective electrode and the protective film may be formed in succession
without exposing the substrate to the air.

15 The protective electrode 952 also prevents degradation of the cathode 951.
Typically, a metal film containing aluminum as its main ingredient is used for the
protective electrode. Other materials may of course be used. The organic compound
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

20 exposing the substrate to the air to protect them from the outside air.

The organic compound layer 950 is 10 to 400 nm in thickness (tvpically 60 to
150 nm)}. The cathode 931 is 80 to 200 nm in thickness (typically 100 to 150 nin).

Thus completed is a light emitting device structured as shown in Fig. 16B. A
portion 954 where the pixel electrode 947, the organic compound layer 950. and the |

25 cathode 951 overlap corresponds to the light emitting element.
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10 Fig. 17F illustrates a goggle type display (head nounted d%‘lthéHA)' 885 ch
i ncludes a mai n body 2501, a display portion 2502, an arm portion 2503. The
light- 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 15 portion 2602, a casing 2603, an
ext ernal conned ipaghguel TFE0960 aarideam nectemmict AIFT PEC iy T POF tHeoAri2/R5. an
i mage receiving portion 2606, a battery 2607, a sound input portion 2608.

an oper at icpRuken P& inee 4 be1bikkes sﬁh&:}ﬂiﬁ%h’@*ﬁ%ﬁa&lﬁ% dBVIRETFT 963 are

accordance with the present invention can be used as the di$play portion

2602. Fig. ' [ 1.ar. [ incl

min 20 nady 3o PR ihEiaf THET T RINEE LRl e RSB TRl R
ti 2704.. t ti 2705. ti k 2706,

ot or nal _ COR Rt ot Buin St AR 270 or the 1 ke, The

light-emtting _device in _accordance with the present invention can be used
as the di spl ay ‘pErieiBrdefosnufgnteringthe 1t8i‘éem1§§1%iﬂ|!ﬁr€tfit@1p@$@3m%@“ﬁlqﬂeduce
power consunption of the portable tel ephone by displaying white-colored 25
char act er 3s B¢t lamied tktheonsdescifzaskigrtbisredib&BmEn0 TNTRTO6 Wediphtkenitiigght er
| um nance of light emtted fromthe organic conpound | ayer becones

avai | abl e demideh#f thepuesent ientibgmayebt Manodhddenedds 4 Rneeaonethpge W th the
present invention will be applicable to a front-type or rear-type projector

in which 1ightTHigehBddRgcdUhRi be BRI HRERBVIREMSo GRALIE thiBYfRANS Of
| enses or the like to 5 be projected. The aforenentioned el ectronic

devices are nore likely to be used for display information distributed
‘through a tel ecommuni cation path such as Internet, a CATV (cable

ot or maft SRS onf' ng devi ce i s sui tabl e for di spl ayi hg movi ng
pictures since_ 10.the organic conpound material can exhibit high response
speed. The light-emitfing device 15 of the selt-emission type, and thus exhibits more
excellent recognizability of the displayed image in a light place as c.ompzired to the
liquid crystal display device. Furthermore, the self-emission device has a wider
viewing angle. Accordingly, the light-emitting device can be applied to a display
15 portion in various electronic devices.

Such electronic devices include a video camera, a digital camera. a
goggles-type display (head mount display), a navigation system, a sound reproduction
device (a car audio equipment and an audio set and so forth), note-size personal
computer, a game machine, a portable information terminal (a2 mobile computer. a

20 portable telephone, a portable game machine, an electronic book. or the like). an
image reproduction apparatus including a recording mediwm (more specifically. an
apparatus which can reproduce a recording medium such as a digital video disc
(DVD) and so forth. and includes a display for displaying the reproduced image). or
the like. In particular. in the case of'the portable information terminal. use ot the light-

25 emitting device is preferable. since the portable information terminal that is likely to
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A portion of the light-emtting device that is emtting |ight &)&d”ﬁ‘sm%
power. so it is desirable to display information in such a manner that the
light-emtting portion therein beconmes as snall as possible. Accordingly,
when the self-em ssion device is applied to a display portion which mainly
di spl ays character information. e.g._ a 15 display portion of a portable

i nformati pavieevdd M a @R ABERioRas bieNk@uired (BALL @RI de { RWERPANE 0K & sound
reproduction device, it is desirable to drive the light-emtting device so
that the ract i J IS, f i -em tid ntion.while
. non- em 201 S ot ToREARIE SRy SRR, BesTis AR A’ SRR MBove.
t he preseat dnvention can be applied variously to a wde 20 range of

el ectroni ¢°d6¥ices in all fields. The electronic device in the pr esent
enbodi nent can_pe qQbtained by utilizing ,a light-emtting device having the
confi guration F%ﬁ=vh%k%ﬂltt8ﬁf@tes9t%%lﬁﬁﬁ'@§uhnmeﬁﬁﬁm Heplex deviogrviugh ingugdesa
freely conbined. 25 According to the present invention, the reduction of

t he | und n&aoe P01t heuppon0ableR 09805 didiy pertsupHi(ss segpeakampdrfion REOEr gani c
light emtting layer is deteriorated with the structure easily used in
practi cal videe, inpat termgsall 200 onthclika Clleaprdsemgveationds opbiphslyad. the
Further, in case of the light emtting device with the color display in

which t hais%%o@i@wmncﬁmugﬁ-&lﬁﬁﬂﬁgtdeﬁéﬁ! or ﬁl@ﬁ&f‘-‘éﬁﬁ%ioﬁ Ef%@ahance

of the lum hance 5 anbng the respective colors is prevented frombeing

lost, andth%r%ﬁi[ g§ i?é%l ?5 tlﬁ%ﬂ&%&kﬁhsb%éqg%%ﬁ%gkﬁgtﬁﬁ %N@I@-f)%fca}lh@a\%r gani ¢

light emtting rs o erior erent speeds 1n
~accordancg..wi th the correspondi colors, Further, the change_.of the

| uni nance&d&qeﬁé t&%ﬁrc@ﬁnb@ag dﬁgﬂ& Jgg raystal %fsﬁ’éa}‘ CeNtser ate{hee eiﬂcmcoﬁe
organic ljght emttipng |layer_ is. influenced b%( the outer tenmperature. to
the hed? sGc8ge BYSRIRR dovis isamefuding @k of ghe diselay devicaisp digmaying
increase in power consunption with the tenperature rise can be prevented.
Further, imogagiéonfsudhead agrersonsricommyerd eviaseivisi o T Hebroatioastiigspidayn t he
change of the | um nance of the OLED of

' advertising display.

Fig. 17B illustrated a digital still camera which includes a main body 2101, a
display portion 2102, an image receiving portion 2103, an operation key 2104, an

15 external connection port 2105, a shutter 2106, or the like. The light-emitting device
in accordance with the present invention can be used as the display portion 2102.

Fig. 17C illustrates a laptop (note-size) computer which includes a main body
2201, acasing 2202, adisplay portion 2203, a keyboard 2204. an external connection
port 2205, a pointing mouse 2206, or the like. The light-emitting device in

20 accordance with the present invention can be used as the display portion 2203.

Fig. 17D illustrated a mobile computer which includes a main body 2301. a
display portion 2302, a switch 2303, an operation key 2304. an infrared port 2303, or
the like. The light-emitting device in accordance with the present invention can be
used as the display portion 2302.

25 Fig. 17E illustrates an image reproduction apparatus including a recording
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each col or can be suppressed without being influenced by the |§dhpéitagi%
change. Thus, the bal ance of the | um nance anong the respective colors is
prevented from 15 being |lost, and a desired color can be displayed. 55 10
JUN 2005 WHAT IS CLAIMED IS | Alight emtting device conprising: a |light
emtting device conprising organic material; 5 neans for neasuring a

current fiewung (Metoesstificdlly, stDVIIREprodectRMhbasAaONd hish arli@de, ghid he

light emtting device; nmeans for conparing the neasured current value and a

el or enoenGl 3&a Kalitie 2480Ch TBANS (iR ol 5861 LG OLHATB REIR O e

first electrode and t secon ectrode of 't evi ce

for making_ the,val ue,.of cur.ren | owi ng bet the first el ectrode and
t he secon(‘greeC Hipg rdign DI(?rgth? I%ﬁj Eqaﬁdﬁg%ﬁo\é@%@%g% Oppratipy @?"2)149 ence

current val ue based. on ; ﬂi ffergnce etween the neasured current value and
the ref ereM@KELPPEIN ¢4 (o hihbKei A herisriay Pagéon & BA0Z by resk mainl fehanged

by a first, predeterm ned 15 amobunt every tine when the difference between
t he neasudisplaping enge tifoenatien. twkile thef displagaction gh2404livesikmehdnded by a
second predeterm ned anobunt, wherein a specific inmage is displayed when the
current fdisplapmgbetaneetar infermaiiost Takdht-eddttanddéhes fesanddaleovithdee of

the light emtting device is neasured, and wherein the neans for conparing

the nmeasusresert wiveitionvainue: wRd 28 iR ipNSepZBiod s W A1t BV MLakPPP04. STRY 2
thin filmtransistor. 2. A device according to claim1, wherein the

o PR SRR S AN GNP O T

25 machine or the like.

10 Fig. 17F illustrates a goggle type display (head mounted display) which
includes a main body 2501. a display portion 2502, an arm portion 2503. The light-
emitting device in accordance with the present invention can be used as the display
portion 2502.

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

15 portion 2602. a casing 2603, an external connecting port 2604, a remote control
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 (cellular phone) which includes a main

20 body 2701, a casing 2702, adisplay portion 2703, a sound input portion 2704, asound’
output portion 2705, 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

25 characters on a black-colored background.
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3. A device according to claim1, wherein a period during whi &Hg tjﬁ"é\ I‘fp’%Snt
emtting device emts light is controlled wwth a digital video signal to

di splay gradations. 4. A device according to claim1l, wherein the conparing
means conprises a 30 calculation circuit. 5. Alight emtting device
conprising: a plurality of pixels each having a light emtting device

conpri si ng or gated (REbAEhRY lumidan O8NSt RiniffBASWN] M8 othifhit bRboefd ﬁwew rent
flowi ng between a first “el ectrode and a second el ectrode of each i ght

em tting gewice AroMbied, b ﬂ}tu{ eagl | {g Nt-ery tEI{EdGQICngH z{ctCXraolﬁ c@'v@ﬁ# $he 26 1

0 JUN 2005 neans for corrparl n curren vaI erence
current val ue \{}(,JI taltg tvveen the

et i 2Ot AAN te iR %@Ctta}'fan@&@h b A0 ealTiRS REDIEGT Eb S ded

in the at,.least two of the plurality. of pi xel s for mpking the val ue of
e t ot al I IbeudE PRI PG HEPTBYRBdA HEZTd Pemean el Kot dibe Lk [aecond
el ectrode of each light emtting device provided in the at |east two of the
pl ural i % yooprop¢steds cl ose to the reference current val ue based on a

di fference between the neasured current value and the reference current
val ue, wher ei nlke sfigeimehtonahglecirsnidti dplicasede wivan ikedy toobaliseaf for kiespduy r ent
flowwng 10 between the first electrode and the second el ectrode of each

l'i ght  eniinformeatievdicgibure@virdggh hrﬂelteb&nﬁ{urh@cﬁﬁin Bt s@(f:h Ehp @t al CAYvof
pi xel s i s neasured, wherein the reference current value differs depending

19|nr 2’? ;rg@?r%hiakéﬁmhe segghzﬁdlt ect orgfsu o?llg‘gg @tdlﬁélgyémm&?’tvl @V\ﬁgﬂ\%%ge
Bro e B, R AL B o B
reference .

10" the organic compound material can exhibit high response speed.

A portion of the light-emitting device that is emitting light consumes power.
so it 1s desirable to display information in such a manner that the light-emitting portion
therein becomes as small as possible. Accordingly. when the self-emission device is
applied to a display portion which mainly displays character information. e.g.. a

15 display portion of a portable information terminal. and more particular. a portable
telephone or a sound reproduction device, it is desirable to drive the light-emitting
device so that the character information is formed by a 1ight—emitﬁng portion while a
non-emission portion corresponds to the background.

As set forth above, the present invention can be applied variously to a wide

20 range of electronic devices in all fields. The electronic device i the present
embodiment can be obtained by utilizing a light-emitting device having the

configuration in which the structures in Embodiments | through 10 are freely

combined.

25 According to the present invention, the reduction of the luminance of the
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. o _ oA
current value conprising a thin filmtransistor. 6. A device aCEOQ’dI r‘f’g‘f’g[}5

claim5, wherein the neasuring neans, the conparing 20 neans, and the
correcting nmeans are provided for each light emtting device corresponding
to a different color. 7. A device according to claimb5, wherein a period
during which each light emtting device emts light is controlled with a
di gi tal VOHED & gradredsed diveplitshegrradiaici 1008 endifti lafcdR\Hetai@acaAr@ithghd o
claimb5, wherein the conparing nmeans conprises a calculation circuit. 9. A
light em dihichgred@isilguse@Rr hiictigal 38k, aasPh wealll by Whichi xelcar ¢8G08: havi B a
light emitting device conprising organic material; means for freasuring the
total of | - [ . L& .SEC e

ol cot r ode ST a1 st B A et R A Py AT BRI e
plurality,of . pixels: 35 npans for conparing the neasured current val ue and
a refer entggoclglll:béﬁfme%qrﬁ?g gﬂﬁ?sg%ctiv 1 S%é‘f)%sq‘rgﬁ}?:b‘ﬁ‘i‘ﬂceccgrl@ee&‘?%“%e

vol tage between the first electrode and the second e|ectrode of each |ight
em tting FRVREEHGEENTURE GR0EHe PEY enisgkiromnpreing [egheansl afatiradedder cg Rel s
for making the value of the total of the current flow ng between the first
el ect r odekeph heingibspdayeshey caliEtherogeniofigbaenitting ey cemfithe 0. [ddviaeripravwi ded
in the at least two of the 5 plurality of pixels close to the reference
current valdiffelvas speals ia adididanes odttbgieweeresphedingeatised current val ue and
the reference current value, wherein the voltage to be corrected is changed

by a first prragdei&! HeR@dne@iPmRluYeinte bt Onem therdi fipeLpgevhetgen the
measured current value and the reference current value i's changed by a

~second prgdelehid\Gane WP ic 1i8Afemitting layer is influenced by the outer temperature.
10 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
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

15 being lost, and a desired color can be displayed.

Lh
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10 wherein the means for conparing the measured current val uejfac/@N 2005
reference current value conprising a thin filmtransistor. 10. A device
according to claim9, wherein the neasuring neans, the conparing neans,
and the correcting neans are provided for each light emtting device 15
corresponding to a different color. 11. A device according to claim9,
wherein a period during which each light emtting device emts light is
controlled with a digital video signal to display gradations. 20 12. A

devi ce ?ﬁf } LM 9, wherein the conparing neans conprises a

cal cul a iéﬁfg$?%ﬁ$@4ﬁ%g$ A light emtting device conprising: a plurality of
pi xel s each having a light emtting device conprising organic 25 materi al
in a pixel portisohghtregingnd ocvio®asmpiipagt he total of a current flow ng
between a first econ | ectrode .of each light emtting
devi ce provideda?kﬁg%ﬁﬁgﬁgfﬁﬁggqﬁim¥w% g%ﬁﬁ?hlﬁ??ng; pi xel s; nmeans for
conparing the nEX30F & Bersuene acurirnt £laviag beteesane re elecdrnde 30d\aagagend and
means feecteate efahe ighacmokinggevieet ween the first el ectrode and the second
el ectrode of ea ' N eyi ovided in the.,at |least twy of the
ol ural 1ty of  poieals 99, Slpahh SN ERB SHERE el PR oriERIe et
romﬁnQ“ﬁ@%W@én the first electrode and the second el ectrode of each Iight
em tting devi cenphoyifdedoimctifie aatolkf@sbetingen ahe Eimf@? 3fecpbuE anidt 151'1eO§ethc21eI S
cloge t r =8 .CULF . sed .on | r e e e
reatir cqeghi BF eGSR ELLE RRARD A LULELABE BRGURCHCHB
wher ei Vs fipst iehesgode andithp sasrad dacirede of thel lighsremidingwerice plose ¢e al

of the theurfeatcef bnentgvdiet waesrl bhea Miffatned betwardethandeddnecdesaast value
eleCtrQQﬁ1@$r9@?§mkkg nt9ﬁhé}i”9 device provided in the at |east two of

the plurality o i xe I's nmeasured, and . i ]
P y wh%rem the voltage to be corrected is changed by a first predetermined

15 amount every time when the difference between the measured current value and the
reference current value is changed by a second predetermined amount,
wherein a specific image is displayed when the current flowing between the
first electrode and the second electrode of the light emiiting device is measured, and
wherein the means for comparing the measured current value and a reference
20  current value comprising a thin film transistor.

2. A device according to claim 1, wherein the measuring means, the comparing
means, and the correcting means are provided for the light emitting device corresponding
to a different color.

25

3. A device according to claim 1, wherein a period during which the light

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

4. A device according to claim 1, wherein the comparing means comprises a
30 calculation circuit.

5. A light emitting device comprising:
a plurality of pixels each having a light emitting device comprising organic
material; '
35 means for measuring the total of a current flowing between a first electrode
and a second electrode of each light emitting device provided in at least two of the
plurality of pixels;
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t 2085
wherein the means for conparing the nmeasured current val ue and 'a reference

5 current value conprising a thin filmtransistor. 14. A device according
to claim 13, wherein the measuring neans, the conparing neans, and the
correcting neans are provided for each light emtting device corresponding
to a different color. 10 15. A device according to claim 13, wherein a
period during which each light emtting device emts light is controlled
with a digital video signal to display gradations 16. A device accordi ng

to claim13, wher he conpari neans ation
cirout 17 A TR hcebPRERacBEHRtReT RORRC SR e el PEeet each
havi ng ﬁ?F%gﬁ@ enlttlng deV|ce conpri si ng organlc material in a pixe
portion; 20 neargah®foneaguEting at isltde@t Bdtwetn ah@tffréteerecirb@waﬂe thet%ee;ma

first e d d e trode.of, ea h I

provi deéclg %\Jda%t gﬁ 9{1} hghtsgglﬁ?gﬁ 1 Pa“‘? Regst i tﬁ%lp an ng
t he @md@ﬁ?léof%makem thgaialiee elhtdrego aéfOértbmerremt @Mtng\mtween thzsﬁlﬁéemtrf)@fr
cor r ectdmigthe secdbddglecthiedseeeadhhigptti drﬁﬂttn@é @6\'&1&@§ﬁ)\ﬂﬂ|éii imesaeqea&d 1Rb Ftthode

of eac [ i.ded eas ality

o LAy of Bl BRRRY P LA NLE Ryl YtSe PSR ke e BisBR BEE weern
the f|ﬁ§?m@W§hﬂﬂﬁﬁéva Hée§@@5ﬁﬁeépe@ﬂWbﬁéQof each |ight enitting device
provi ded in thewardieastpdeiic dhagdes di@bwyaa ivihenOfhe bl oF thk Q:Slerehﬂﬂbkiﬁn

ref I eNedwE rtﬁgdfn\é?‘l é’fgctf&ﬁiegn(?qh@ geco%lgr&ﬁ Ct?o&mﬁerea.cht F%e ; e trtrl%asgevwe

current val refce curren el N nce
curr entpr%ﬂd@é igithg at lsastdperniithe PBalily ofrnigelsds Bhsred  on t he p| xel portion
when the total efhetdie thtireferinct lcomengvitat weerstdipchding tonedre thigdéispnged t he

sec eCO”d ﬁhﬁ%ﬂe%?al U tﬁ@Sﬁ&r{:ﬂt@ﬁ%wﬁlg'ﬁe%Q% e iGE oRE XhIgS b D6 RbicLRE]L tWwo

cach l1ght emlttmg device provided in the at least two of the plurality of pixels is
15  measured, and
wherein the means for comparing the measured current value and a reference
current value comprising a thin film transistor.

6. A device according to claim 5, wherein the measuring means, the comparing
20 means, and the correcting means are provided for each light emitting device
corresponding to a different color.

7. A device according to claim 5, wherein a period during which each light
emitting device emits light is controlled with a digital video signal to display gradations.
25

8. A device according to claim 5, wherein the comparing means comprises a
calculation circuit.

9. A light emitting device comprising:

30 a plurality of pixels each having a light emitting device comprising organic

material;
means-for measuring the total of a current flowing between a first electrode

and a second clectrode of each light emitting device provided in at least two of the
plurality of pixels;

35 means for comparing the measured current value and a reference current
value; and :
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35 wherein the neans for conparing the neasured current val ue and
reference current value conprising a thin filmtransistor. 59 1 0 JUN 2005
.18. A device according to claim17, wherein the nmeasuring neans, the
conparing neans, and the correcting neans are provided for each |ight
emtting device corresponding to a different color. 5 19. A device
according to claim 17, wherein a period during which each light emtting
device emts light is controlled with a digital video signal to display

gradations. 20. A_device accordin 0 claiml7 erejn the c arin ans
conprises a _cafcdl %E{T%ﬁorcrf?f&ﬁ F.‘?Oﬂﬁfgfl?&ﬂef"? dht Vygﬁti Ff[efﬁﬁd‘?jé‘{}ggge Sf_’cgn‘re
conpr i stlagrode off aadll jight enithngedeyiceaptovided ingthe 46 past era of ithg pbeeliteof
conpr idSl:iiﬂ@l_sCIbgﬁﬁikﬁlg ﬂmt@mead)}; iht@ htataﬂ)io:f@he l@@r{r&ﬁtngwi_tn@%e@w&‘ﬁi tﬁ]@ﬁﬁﬁst el@ct?@ﬁalﬂg ot
provi de, . Uk al | e I.Xel s acC ayl n n 1 g
Dr vt | rorcetntteBind SR8 Foqd B Blop iy i oo brdlidhid i R 4TRY 9 o i

eni $si dRupHite &€ wixglyplose e the refegace eurrenteeaise bavedmuns differgnechbetpsenlthof a
cur r entmédsavdd@urbeilt WaRR sudfthe séfefdneetcnndst vangd a second el ectrode ?)f eacg
light emtting L.Ge;..means. for caonparing, the nmeasured rrent,val ue and a
reference curr eg"t%\é%/eg g \éoggagﬁp{oné ggor{%:}gdcé? rcgg’t’%eﬁl;%é ?/g?rﬁgé’éedc?g?%égﬁft he
first meRUNoRMeraritme ehagieiondiffarpaea peecesf theamiagureghtcuaent vehg ard/itee f or
neki ng rehgenal digredt vhhe it oh@lgeafbythecotd pesteteriio Ngohat ¥een the first

elegtrode and t I rode of. h light .emttin devi ce .close to
The P o ence ¢ NReRE A0 Bk ARl GARR dAea bl Wi € FerbiBRe
cur r entCWEING ¥alys gompaising & Hepddmclganséfier-val ue, 25 wherein a specific i mage

is displayed on the pixel portion when the total of the current flow ng
between the ffy r 4t d@\ligg E&Ec%qgmﬁqg ctlgf?n §,e gf?l@fjeu? ltl?ec}nreggu?’inogf m%%%b tﬂé ggﬁlparing
means, and the correcting means are provided for each light emitting device
15 corresponding to a different color. |

11. A device according to claim 9, wherein a period during which each light
emitting device emits light is controlled with a digital video signal to display gradations.

20 12. A device according to claim 9, wherein the comparing means comprises a
calculation circuit.

13. A light emitting device comprising:
a plurality of pixels each having a light emitting device comprising organic
25 material in a pixel portion:
means for measuring the total of a current flowing between a first electrode
and a second electrode of each light emitting device provided in at least two of the
plurality of pixels;
means for comparing the measured current value and a reference current
30 value; and
means for correcting a voltage between the first electrode and the second
electrode of each light emitting device provided in the at least two of the plurality of
pixels for making the value of the total of the current flowing between the first electrode
and the second electrode of each light emitting device provided in the at least two of the
35  plurality of pixels close to the reference current value based on a difference between the
measured current value and the reference current value. .
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emitting device is neasured, wherein the reference current vaifu8 dilff2is
dependi ng on an i nmage di splayed on the pixel portion when the total of the
current flow ng between the first electrode and 30 the second el ectrode of
each light emtting device is neasured, and wherein the means for conparing
t he measured current value and a reference current value conprising a thin
filmtransistor. 22. A device according to claim2l, wherein the neasuring
nmeans, the 35 conparing nmeans, and the correcting neans are provided for
each Ilght em t i to.a differ

2005 23 A deyi CUURESGER 0 TRNEE EPARIAOR bEl G BUFPR o BTt Ul aRe Sach
|i ght %anlﬂgwmlbétéw@m |frr§tmelqc§roé@n4ndortlneec;ewrtdh etectogs e e@qluéxght

si gnal ¢mithgpbaye gradatd Dntie a2 daswlevt 6 }ﬂaﬁ@ﬁﬁbﬂg;ﬁeos ﬁ'xﬁéd%h?eﬂ aMdper ei n

the conparing MeARreift cffl@fﬂf:%ﬁ? f(?"} C(ﬁ?lga@ ngtut[h% ga&uged c l%}etn’t vaﬁle and a ge%rence

emtting device conpri evice conprising organi ¢
nat er i aﬁu”enévﬁlé‘rel%’ﬂﬂﬁlsﬂéﬂmihlglfﬁm tyansigfonn amreter for measuring a current
flowm ng between a first electrode and a second el ectrode of the |ight
emtting devjce; on ¢ f n mea red
current val ufefar[?da([abq’r(gef er eé@gﬁé C{l}l‘ élglﬁy bf %hae% gggir% elgF gsunnﬁ n%éfl age the

bet weerF WMRATHE VLAY, S0l (the CORSeting rceas orv prcérlé%t r‘qrdfeacbfhgmeﬁmttgm deviceti ng
devi ce doarespakding té heliffedevecdbr.t he current flowi ng 15 between the first

el egfrode and the second el ectrode of the light emtting device close to
the reference current value by controlling the variabl e power supply

wher ei n t he Vol %ag8vice 3e0dig & ckdm §3.cWARtay apperipd dpgng prlyaléte@rswwéla
anount ewitiyg tlieviee wiets lighe idtddiarndoeitbatdigied ke sigasiubelisplby pendbtivad. ue
and the reference current value is changed by a second predeterm ned
amount, 16. A device according to claim 13, wherein the comparing means comprises a

15  calculation circuit.

17. A light emitting device comprising:
a plurality of pixels each having a light emitting device comprising organic
material in a pixel portion;

20 means for measuring the total of a current flowing between a first electrode
and a second electrode of each light emitting device provided in at least two of the
plurality of pixels;

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

25 means for correcting a voltage between the first electrode and the second

electrode of each light emitting device provided in the at least two of the plurality of
pixels for making the value of the total of the current flowing between the first electrode
and the second electrode of each light emitting device provided in the at least two of the
plurality of pixels close to the reference current value based on a difference between the
30 measured current value and the reference current value,
wherein the reference current value differs depending on an image displayed
on the pixel portion when the total of the current flowing between the first electrode and
the second electrode of each light emitting device provided in the at least two of the
plurality of pixels is measured, and
35 wherein the means for comparing the measured current value and a reference
current value comprising a thin film transistor.
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20 wherein a specific inmage is displayed when the total of thefdurii@nggis
flowing between the first electrode and the second el ectrode of the |ight
emtting device is nmneasured, and wherein the correction circuit conprising
athinfilmtransistor. 25 26. A device according to claim 25, wherein the
vari abl e power supply, the ammeter and the correction circuit are provided
for the light emtting device corresponding to a different color. 27. A
devi ce according to claim25, wherein a second substrate on which the 30

correction cjJcuit,or the a ter is formed is attached onto a first
substrate oni_g’\r/VniL’E}:hdffvr’i(é6 ?‘icﬁﬁﬁg%nh t‘?slﬁﬁn oL CHIGrEny gﬁﬁe’iﬂ‘?ésé'él.ngﬁf PP dhe
accor di $Rnpaing aiea sndyihe reoriecting eewmd aselpsevided foneadhi Bghtt dnsittinpdedicti on
Ci rcui tcarreshbrdiapnpheliffefent @sled is attached onto a first substrate on

which the 35 light emtting device is formed by a COG nethod. 61 10 JUN

2005 29. A device according to claim25, wherein a second substrate on
whi ¢h the cbtrdetleviveciceening de cldio dimstherein o perioddulisg avhighragh dight a
first sehstingtievien ewhisaiptthecodtr@dd ®ithtaldipaldayes §i§h§1 foQdismdy Byadativhs, e
bondi ng method. 5 30. A device according to claim25, wherein a period
during which the light emtting device emts light is controlled with a
digital vided- sigdaricegcgpisinayo graaaal T.omberes theAcohpiring rieans nompeisece
conpri s¢N@ulagoPkitewti ty of pixels each having a |ight emtting device
congyising organic 10 material; an ammeter for neasuring the total -of a
current flow ng between a first electrode and a second el ectrode of each
light enmittifly delipklecrpitong device fomprisegst two of the plurality of pixels;
and a correction gluratity tofffikele aPRMaRthet Heighe/EURRYE EViLBEmPALME APshid
[ ef e enpeiorh i bR B, A9pSRT ORI Befhe PIVART RELMRTLalRrd 'drSthe
plurality of pixels each having an light emitting device and at least one TFT, and the

15 TFT controlling light emission of each light emitting device;

means for measuring the total of a current flowing between a first electrode
and a second electrode of each light emitting device;

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

20 means for correcting a voltage between the first electrode and the second
electrode of each light emitting device for making the value of the total of the current
flowing between the first electrode and the second electrode of each light emitting
device close to the reference current value based on a difference between the measured
current value and the reference current value,

25 wherein a specific image is displayed on the pixel portion when the total of
the current flowing between the first e¢lectrode and the second electrode of each light
emitting device is measured, '

wherein the reference current value differs depending on an image displayed
on the pixel portion when the total of the current flowing between the first electrode and

30 the second electrode of each light emitting device is measured, and

wherein the means for comparing the measured current value and a reference

current value comprising a thin film transistor.
22. A device according to claim 21, wherein the measuring means, the

35 comparing means, and the correcting means are provided for each light emitting device
corresponding to a different color.
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el ectrode of each light emtting device provided in the at | eadtl e 3PU% he
plurality of pixels for nmaking the value of the total of the current
flow ng between the first electrode and the second el ectrode of each |ight
emtting device provided in the at least two of the plurality of pixels
close to the reference current value by controlling a variable power 20
supply, and wherein the correction circuit conprising a thin film

transi stor. 32. A device according to claim 31, wherein the variable power

supply, the e corr ctl C|rcuit are pr.ovi f | i ght
N e
accordlﬁﬁﬂﬂégépﬁﬁﬁﬁguwlmﬁéﬁ%F%ﬂ kdowill aghipdalnddeo signalochisnlmegradetirest i on

circuit or the ammeter is forned is attached onto a flrst substrate on

whi ch each ght t evie r vice accor
e m 3t ik o Sk s B bl A TR Piec o PR beEn T E PN s
t he %nﬂﬁt@ﬂaF%ﬂF6WHéd is attached onto a First substrate on which each

light emtting device is formed by a COG nmethod. 35 35. A device according

to claim 31, §W|rﬁ%@dgnﬁgggpgvEgg&khﬁgﬁgon which the correction circuit or

the ameter 1s first substrate on which each
light enitting @&diahtemikinpglcyicg ynpIising erdssirdnatsriebt hod. 62 1 0 JUN 2005
36. A devi ce acaonéiably gowalsapply3l, wherein a period during which each

i gm em tti ng ag%YﬂrlggtgtF%lf’lﬁleLl%gg{ﬁ 5} fr%ﬂ%p%lwln%% th\f\K;GC aEl ﬂr&' lgCtI' eda6n0d a

signhal to dis devi'ce conpr|5|ng a
pl ur al i t&5oBd © ?@ﬂ%oéﬁwlﬁ‘é\ﬁnﬁgl% dgvders a@ﬂn tting deV| ce conprising organic
materi al; an amaeiberecfion cireas ot ogmpieng tHeahesurad Curéntalifd oW Hgefbinoeen a

first g &Jr%ttr\%iﬁ azﬂﬂl %o&%&?&d LLERLEOURtALLARL filsBMiebide! bHE HEVI&Snd
provi eeclectroge of e’t%e hght emitting device for making the value of the current flowing
15 between the first electrode and the second electrode of the light emitting device close to
the reference current value by controlling the variable power supply,
wherein the voltage to be corrected is changed by a first predetermined
amount every time when the difference between the measured current value and the
reference current value is changed by a second predetermined amount,
20 wherein a specific image is displayed when the total of the current flowing
between the first electrode and the second electrode of the light emitting device is
measured, and

wherein the correction circuit comprising a thin film transistor.

25 26. A device according to claim 25, wherein the variable power supply, the
ammeter and the correction circuit are provided for the light ecmitting device
corresponding to a different color.

27. A device according to claim 25, wherein a second substrate on which the
30  correction circuit or the ammeter is formed is attached onto a first substrate on which the
light emitting device is formed.

28. A device according to claim 25, wherein a second substrate on which the
correction circult or the ammeter is formed is attached onto a first substrate on which the
35 light emitting device is formed by a COG method.
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10 the plurality of pixels; and a correction circuit for conparhﬁdlbﬂkﬂ 2005
nmeasured current value and a reference current value and correcting a

vol tage between the first el ectrode and the second electrode of each |ight
emtting device provided in the at |least two of the plurality of pixels
for making the value of the total of the current flow ng between the first
el ectrode 15 and the second el ectrode of each |ight emtting device
provided in the at least two of the plurality of pixels close to the

reference ¢ ent .val ue by controlling.a vari.able power . supply. erein
t he voItage%#% %édE%VFé%?éﬁﬁ?%t%ﬁ%ﬂﬂbgéby’ r??r%ﬁe%#éﬁﬁﬁﬁFﬁgn%%‘”m?%dﬁ?
every t¢afecclife siche ofithe emenrdier isdoweed it ditaced outed ficsfryubsirate ainushizhdhe¢ he

20 ref efgnasniaiid @licy Al fenbd by RaMIEHoRYing ns@EGMd predet ermi ned amount, and
wherein the correction circuit conprising a thin filmtransistor. 38. A

devi ce accordin%bto claim37, wherein the variable power supply, the
ammet er and Ythe Acdevisetdcenrding daiglaim @ Sprvdwirdieda fpsriodadiring giiticle e tlighy

devi ce erdftif®UeEsPemElisNibht & eorflidlfe@r@ith aCRbitdl-vid&d sibnAla¥i EHIAF SRSk, t O
claim 37, wherein a second substrate on which the correction Circuit or
the ammeter is formed is attached onto a first substrate on which each
light emttidly delighfemistifipdemiec c@opadingA devi ce according to clai m 37,
wherein a second [Huhsity 3 §iodls WatlchathHe a Gehl esldian d‘elvli@euwm]]%sih dredmet er
is fprng e%iﬁl_attached onto a first substrate on which each Tight emtting

device 1's Tormed by a COG nmethod. 35 41. A device according to claim 37,
wher ei n a second@?sUB@etest or opearien thisetotelopf acewaentcflowing betwaenea afirsbt er

i s for nadetradeadricag bebndrdl ectvdiel dfSdach Hpht eali@in@ievidChrovRRANN lak Whst 8% bFI Ng
deVicet%%p%ﬂ%ﬂ%ﬁnﬂ&x@mTkﬁf bondi ng nethod. 63 10 JUN 2005
a correction circuit for comparing the me;asured current value and a reference
15 current value and correcting a voltage between the first electrode and the second
electrode of each light emitting device provided in the at least two of the plurality of
pixels for making the value of the total of the current flowing between the first electrode
and the second electrode of each light emitting device provided in the at least two of the
plurality of pixels close to the reference current value by controlling a variable power
20  supply, and

wherein the correction circuit comprising a thin film transistor.

32. A device according to claim 31, wherein the variable power supply, the
ammeter and the correction circuit are provided for each light emitting device
25 corresponding to a different color.

33. A device according to claim 31, wherein a seccond substrate on which the
correction circuit or the ammeter is formed is attached onto a first substrate on which
each light emitting device is formed.

30
34. A device according to claim 31, wherein a second substrate on which the
correction circuit or the ammeter is formed is attached onto a First substrate on which
each light emitting device is formed by a COG method.
35 35. A device according to claim 31, wherein a second substrate on which the

correction circuit or the ammeter is formed is attached onto a first substrate on which
cach light emitting device is formed by a wire bonding method.
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42. A device according to claim37, wherein a period during which lkaddh 2005
light emtting device emts light is controlled with a digital video
signal to display gradations. 5 43. Alight emtting device conprising: a
plurality of pixels each having a light emtting device conprising organic
material in a pixel portion; an ameter for neasuring the total of a
current flowing between a first electrode and a second el ectrode of each
light emtting device provided in at least two of 10 the plurality of

pi xels; and a correction circuit for conparing the neasured current val ue
and a reference current value and correcting a voltage between the first
el ectrode arif. thaleyasoncordingclior ddian of1, emledrein glhteriodi durimgy whesh ceclplight ded
in the @hitli@agbvitWempk 11Ae PRIl a dRENENEddPsighmkb @%gﬁzi}ﬁgﬁé@&t‘i@ns@f the
total - of the current flow ng between the first el ec%rode 15 and the second
el ectrode of each light emtting device provided in the at |east two of the
pl urbal i ty of37pixbglt anigdes devicheompfisingnce current val ue by controlling a
variabl e pover asiieRliYy ofhefat Ragh SREGLI] GchiBEftihg v awestans bhepd xel
portion V\{nelnl_t he total of the current flow ng between the first electrode
and the"86E81d el ectrode of each light 20 emtting device provided in the
at |east two of apranipeigr or tipeastripe xdkstotd pbasowment Hodingvheiveden @ harst

cor r ectdledtrddel £idi 4 s€ANBIdl&tRGcD LR Ifght Bl #RABSIeS1 R proflied An A YdaGEtwo of

accgrdi 0 aim.43,  wherein the variable power supply, the ammeter and
theﬂ)cort?lg {llf%ﬁ{yc(i)f;nlﬁglts’ %ﬁ’cg provi ded for each light emtting device 25

correspondi ng t 8 cArgFRsREEAtl ol ermpbig Reduedssesdaeomdivalpctandcd eifprenge
wher ei noudrea@caide Sdtds toat&@im abRRed MRtw R TREIRN CddifMdet afd thbescapn®t er

dovi ce Tet b BIpHaRr b Ridhoe d o BNARt & R IR oFE e shi BllnafL6F 7
subst r atigelgrionmaking the vabusy plditotl oif teairerront Aomingrhrtveen the fixst plsgirpde
at t e heshdoe Geadordd Elstirsdddst eatheli gt aMiitiehly device provided in the at least two of the
plurality of pixels close to the reference current value by controlling a variable power
supply.
wherein the voliage to be corrected is changed by a first predetermined
amount every time when the difference between the measured current value and the
20  reference current value is changed by a second predetermined amount, and

wherein the correction circuit comprising a thin film transistor.

38. A device according to claim 37, wherein the variable power supply, the
ammeter and the correction circuit are provided for each light emitting device
25  corresponding to a different color.

39. A device according to claim 37, wherein a second substrate on which the
correction circuit or the ammeter is formed is attached onto a first substrate on which
cach light emitting device is formed.

30
40. A device according to claim 37, wherein a second substrate on which the
correction circuit or the ammeter is formed is attached onto a first substrate on which
each light emitting device is formed by a COG method.
35 41. A device according to claim 37, wherein a second substrate on which the

correction circuit or the ammeter is formed is attached onto a first substrate on which
each light emitting device is formed by a wire bonding method.
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each light emtting device is formed by a COG nethod. 35 47. 1A)dawi

according to claim43, wherein a second substrate on which the correction

circuit or the ameter is forned is attached onto a first substrate on

which each light emtting device is forned by a wire bonding nethod. 64 1

0 JUN 2005 48. A device according to claim43, wherein a period during

which each light emtting device emts light is controlled with a digital

video signal to display gradations. 5 49. A light emtting device

conprising: a plurality of pixels each having a light emtting device

conprising organic material in a pixel portion; an ammeter for measuring

the total of4Za &utavesst addopdinggiobelaveet?, avhencit a reirimdt dedes avidcta esdde dipdit

el ect r oggit@hg @aibe bingRtigdmid EdMeI R EE aRTiSivildesed Sieall theRSHlad WadRfionslO the

plurality of pixels; and a correction circuit for conparing the neasured

current value and a reference current value and correcting a voltage

bet vieen t he 43. ¥slighl| aeittingidednd comprisisgond el ectrode of each |ight

em tting devi ceapflomiigedripixdlbeact hlaei%%ta 1ie8t elfnitftilﬁg RIvidecaldiprifhe Rgagt S

for mak Q@itplengal% oltt.(}he total of the current flow ng between the first

el ectrodé 18 andPtivePSEE8Md el ectrode of each light emtting device

provi ded in theahtameagr fojomedsuring thel tatall pf 2 ofrrpitx Bpwing %@@vqe@ & higrst

{ ﬁf ere ][Elect%ﬂ’erz&fdt a ¥&oud e{l’é/ctf‘dgl!&;cgf(ﬂakh ggh@ eié@trtin%txie@i&ogmideagﬁm lYeas’e'\’éWdS i nt ]
e.fefer current. val ue differs depending on an inmage displayed on the

pi x1e ptglre?)lrﬂgrﬁh\gﬁﬂ%ﬂ&tx%le_s’ ?%‘?al_ of the current flow ng between the first

el ectrode and 28 cONEcHeR sHEvS|feceomBpEing theaspasureggheuresrit tvialusgardles reference

%Ovi deghrignt t Wu@tardde asirettiny of vbliege Metkadd tiie Qﬁl%sP:@I&Jtﬁ)deS alﬁ@&ﬁwﬁéon%nd
erein 0 LI Cu ri.sSin -thin m t.ransi.star. .

dovi ce SEARodPbL R RInP Lkt GITR LR Mol 18] LIS TR 1B Plocelly of

amet erPIERE fohEakers deryadve ef thedotal of dhp conrericdowing ketwren thehiitse slactiodg

devizxe and the second electrode of each light emitting device provided in the at least two of the
plurality of pixels close to the reference current value by controlling a variable power
supply,
wherein a specific image is displayed on the pixel portion when the total of
the current flowing between the first electrode and the second electrode of each light
20  emitting device provided in the at least two of the plurality of pixels is measured, and
wherein the correction circuit comprising a thin film transistor.

44, A device according to claim 43, wherein the variable power supply, the
ammeter and the correction circuit are provided for each light emitting device
25 corresponding to a different color.

45. A device according to claim 43, wherein a second substrate on which the
correction circuit or the ammeter is formed is attached onto a first substrate on which
each light emitting device is formed.

30
46. A device according to claim 43, wherein a second substrate on which the
correction circuit or the ammeter is formed is attached onto a first substrate on which
each light emitting device is formed by a COG method.
35 47. A device according to claim 43, wherein a second substrate on which the

correction circuit or the ammeter is formed is attached onto a first substrate on which
each light emitting device is formed by a wire bonding method.
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corresponding to a different color. 51. A device according t‘b{}cJaﬂnggﬁg
wherei n a second substrate on which the correction circuit or the ammeter
is formed is attached onto a first substrate on which 30 each |ight
emtting device is formed. 52. A device according to claim49, wherein a
second substrate on which the correction circuit or the ammeter is forned
is attached onto a first substrate on which each light emtting device is
formed by a COG nethod. 35 65 10 JUN 2005 53. A device according to claim
49, wherein a second substrate on which the correction circuit or the
ameter is formed is attached onto a first substrate on which each |ight
emtting devidelidevimr amordipg aontlnen bSndiingeimet hediod5dibdng Avhdaviees light

accor di digitfife abAteAds li@ﬁ@ﬁ@édhtﬁ‘)lﬁﬁrwﬂqa%‘ﬁﬂtﬂ@u\mj §Bn 36 faiémg%rad@t%ﬁst i ng
device emts light is controlled with a digital video signal to display

gradations. 55. A nethod for operating a light enmtting device having a
pl urtal i ty of4%iAxBplt ensigicig Hemicegomaptisiglgt emi tting devi ce conprising organic

material, Corrpr b IR %P%m@éls egt@h 'Eﬁﬁl%grd Nght BRittidkalevRle QnfptidifDbrédne Ng
bet ween f?’[& [jst el ectr de and second el ectrode of each light em1iting

device B aad® PReaPey @&t two of the plurality of pixels; conparing the
measur ed currentanv?anmetearf@ran'p@hemen@e oialr ehta vadrerd; flawdhg (bommthrfgrsa

vol t age:1batdRe hd ) SedontisetRIetdramden At Eﬁ@m gq?%l: egﬂr%tcidreee dg a?gfia%ftvﬁggh
plurality

Ilgtetgl tlurﬁg devi.ce proyided in the at |eas

pi X€ BPIUAHIY PP ERS 95 ue of the total of the current flowi ng between
the first elect M@ereamn tireuit decormparinrtheodeasofedeahent ivghte and a réfexgndevi ce
provi dﬁﬂlrfdﬁttMH@tadde@ﬁre@t‘i@ of vbhsge F!Jebk{fé’éﬂ e ArsPicl@tfode! AsE th@ delibnd

Val e aereds FERfENER: BTPRRR bt B ORE I KBRS of ORE AlyanRC8F T o
di spl ayiedehifen making deaialet of He tetal roé e ﬁu@mtr@owmg between the flrst electrode
15 and the second electrode of each light emitting device provided in the at least two of the
plurality of pixels close to the reference current value by controlling a variable power
supply,
wherein the reference current value differs depending on an image displayed
on the pixel portion when the total of the current flowing between the first electrode and
20 the second electrode of each light emitting device provided in the at least two of the
plurality of pixels is measured, and
wherein the correction circuit comprising a thin film transistor.

50. A device according to claim 49, wherein the variable power supply, the
25 ammeter and the correction circuit are provided for each light emitting device
corresponding to a different color.

51. A device according to claim 49, wherein a second substrate on which the
correction circuit or the ammeter is formed is attached onto a first substrate on which
30 each light emitting device is formed.

52. A device according to claim 49, wherein a second substrate on which the
.correction circuit or the ammeter is formed is attached onto a first substrate on which
each light emitting device is formed by a COG method.
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between the first electrode and the second el ectrode of each Iigﬁiﬁe&UﬁtEm%
device provided in the at least two of the plurality of pixels is
nmeasured, wherein the reference current value differs depending on an inmage
di spl ayed when the total of the current flow ng between the first

el ectrode and the second el ectrode 25 of each light emtting device
provided in the at |east two of the plurality of pixels is neasured, and
wherein the correction circuit conprising a thin filmtransistor. 66 LIGHT

EM TTI NG l,CE ,ABSTRACT OF.THE DI SCLOSURE A.light emqitting device with a
sinpl e anﬁ%y% FUSE dF Wit ?J_tCth% Wgere& dorireid Sutifiect aHihie of
| um narf@srestionrrIQUEDY thesappretessisdoamed as déte¢hreddontood Girstd§ubstrate eanvhieh

stably @enfightegiemenicyiccan fomaanhLa WighboRiihd hieibd ayer is somewhat
deteriorated or an environnmental tenperature 1s varied. A driving current

of the OLED of a pixel portion is neasured, and a value of the voltage
suppl i ed to % h dsiviasl agserdingriof ¢loim £ X avherbinea powed duppg ywhich ceeh dighed

such t hahitfifie d6EHaS efmed 1i§lt ivEdHGroTeareith o asita Vigdesigna o \idpiey oidligiodde
driving current of the ED is neasured, a nonitor video signal of a

different systemfromthat of a video signal for displaying an image is
used to di spliay® anetbad tier oppegiagon light epiiitilg poried baving/ 2 pluhlity of pixels
above- desBhiabeg Slightciniteng dcviedbehpAtingfordife hisfdriANESmPFGEATRERL E W t h
t hewdet erioratl %aggriﬁ h?hé) rtgt%glo(f é'c%hltenF gic;[v&ilnngbe!t\%%gﬁ ac?i?stbe celthRL %%ﬁe:? - As
aresult, a clear |n&§e can be dlspfaye : &
second ¢lectrode of each light emitting device provided in at least two of the plurality of
pixels;
comparing the measured current value and a reference current value; and
correcting a voltage between the first electrode and the second electrode of

15 each light emitting device provided in the at least two of the plurality of pixels for
making the value of the total of the current flowing between the first electrode and the
second electrode of each light emitting device provided in the at least two of the
plurality of pixels close to the reference current value based on a difference between the
measured current value and the reference current value,

20 wherein a specific image is displayed when the total of the current flowing
between the first electrode and the second electrode of each light emitting device
provided in the at least two of the plurality of pixels is measured,

wherein the reference current value differs depending on an image displayed
when the total of the current flowing between the first electrode and the second electrode

25  of each light emitting device provided in the at least two of the plurality of pixels is
measured, and

wherein the correction circuit comprising a thin film transistor.
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