0O 0 43 -8 JAN LI GHT EM TTI NG DEVI CE BACKGROUND OF THIQI NVENT &3 8 %I d
of the I nvention 5 The present invention relates to an COLED panel ch
&n origanic light emtting device (OLED) formed on .substrate is encl osed
bet ween the substrate and a cover nenber. Al so, t he present invention
relates to an OLED nodul e in or the like is nounted
on the OLED panel. Note that, mﬁl’ﬁ@“@ﬁ@ﬁﬁé’fﬁq t he OLED panel and

t he OLED nodul e are generi cal | y called light 14 emtting devices. The
present :invention further relates to an electronic device using the |ight
emtting device. 2. Description of the Related Art An OLED emts |ight by
itself, and thus, has hi ghBAGKGROUND Ohd HE BRVEMNEOMot need a backl i ght
necessary for a quui d crystal display device (LCD). which is 15 suitable
for a reduct.ikieldosf the [ngtioani tti ng device in thickness. Also. the OLED has
no limtation on a view ng angle. Therefore, the |light emtting device

using thes OLED "Tigspresemnink¥nthae relaks taah iQIUEDL Rl ilvhash an SrealiaYighevi ce
that substitutes for a CRT or the LCD. The OLED includes a |ayer

contai ni Ng &k aékhEe Frhdll YA Sibstrafd ik H%lﬂ%ﬁ%’?&@e@ﬁ@%ﬁ%t@ge B¥a
application of a e ec i el d (el'ectrolum nescence) is obtalned
l(.orga”' ¢l &E e‘? %%9,41?6 Ghi gle%Fx(t'lﬁ{}&itf& b fRfes tﬁ%ﬁ?ﬁrl@ﬁ rﬁ&i 1@(&91%&
i ght emt I'ng ayer an ‘ano ayer an cat ayer.

T} o5t o0, L kR e} e qg&%aisif%*ﬁ%? i ztraaqﬁﬁg%%%g (i %;:'pa{fe Bl
the' or gan, SPEORSBURR. DrrieL FEORET MR (R G g Eetf aidepsgalifcaled ekt ™ '
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 a viewing 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 retumiﬁg 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 of the present
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i nvention may use one or both of the above-described |ight em ssions. Note
that, in this specification. all the |ayers provi ded between an anode and

a cathode of the OLED are defined as the organic light emtting | avers. The
organic light emtting layers specifically include a |ight emtting |ayer.
a hole injecting layer. 5 an electron injecting |layer, a hole transporting
| aver, an el¥eRY{Qhmay 56 poe of heth ofyibe abowe-deshebed kight emhissionED basi cal |y
.has a structure in which an anode/a light emtting |ayer/a cathode are

| ami nat ed i n or ddote tBats indthss speicHicationcallthe. laydre p@bsifiedipyivwkak en anodd skt ur e
in which an anode/a hole injecting layer/a light emtting | ayer/a cathode

are | am nad eathbde of therOF Dairs Hé fsddasehé Brashichetarendni@ahdefolrie bRi@et i ng
| ayer/a light |10 emtting laver/an electron transporting |ayer/a cathode

are | am natigghtietiftindehvers SpdifiddIRAndubié 8 Mohe8hithih & hyde i e trfed¥in@abi&al
use. a serious probl'emat present is a reduction in the Ium nanCe of the

OLED, whi j & ' ' kb Qk-at i f [ &L

o £ ng T IR ThE oyt Rk e o el el ring bl and
organic |i 1t I [ he organi.c |i.ght emn tt]j layer..is
cnarty’ 15 M TAEOTTD St ot BEHURREE i oty Pl
deteriorati,on of the organic light emft] material is t ed t hese
substances.ia%‘ﬁg’c‘fqtﬁ‘&ﬁ ‘F@?@&é@&qwf‘éﬂe ea‘éiggffflﬁﬁté’t“f%‘f‘?' gie CBLEBS‘P@hFﬂ 3 i ght
emtting layer is influenced by a structure ofa device for driving the

li ght eni t t'R§UER{N WBichanangdgiatels wisctingfayer/a lighgamitting layse/a sathode ag
material constituting the organic light emtting layer. a material for an
el ect rode. lgmingsediin podes drra strueianef mcwhichnap pr Soleainpestingdapdr/adtighti ng
the light emtting device. and the |ike. Even when a constant voltage is

appl i ed o entitting lgwer/an tleghin eansgpoiting laggréa cdthode ara lpaimateaf inedrdat r odes. t he
| um nance of the OLED is |owered due to the deterioration of the organic

light emtting llayattingdesht enittinaaidvivEito praticalusehesdloaPprsblb@We pRGen@n 25
i mge displayed on the light emtting device becones unclpear . NoF—e that, in
this is areduction in the luminance of the OLED, which is accompanied with deterioration
of the organic light emitting material contained in the organic light emitting laver.
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 laver. a material for an electrode.
20 conditions in a manufacturing process, a method of driving the light emitting device.
and the like.
Even when a constant voltage is applied to the organic light emitting layer from
a pair of electrodes. the luminance ofthe OLED is lowered due to the deterioration of
the organic light emitting layer. Then. if the luminance of the OLED is Im-\fered. an
25 image displayed on the light emitting device becomes unclear. Note that. in this
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2.specification. a voltage applied to the organic light emtting [ayer from
one pair of electrodes is defined as an OLED driving vol tage (Vel).
Further, in a color display node in which three kinds of OLEDs
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 depspetification. & veltags agsipandi thg oegdni¢ [ight AirinAERyeT henebed pair tilfer e
may be the case where the organic light emtting |ayers of the EDs
det eri or at ecRbtr6idslie defihe S REAISLIED amm&m&@egvm the corresponding
colors. In. this case. the |um nance of the OLED differs depending on the
color wi th the | Apseroh o dordidfihemoRlin WRYR el hQs Br8ETI A fOhGaifEN Not
he gh g Urt ernor e, 3P

be Ih o di splhayed on t ight "emttin OIdeV| ce. J um nance
f CLED, i Ve t. , t i
pr obl em i 1 {hay CPEh B AREaRbnd BTafRRREEEt, BEAREYLY e emilitd: waleT i ¢n

the tenperature. i.n constant v.oltage.drive. SUMVARY OF THE | NVENT).ON The
oresent 1 moesstisihee @R Rugc ikt TG lYE: e SR e M rOBFBUIIGE 1 ho

present invention is therefore to provide light emtting device in which
a change of¢© Pﬁ?r?thﬁzpéeﬁaf %Lﬁe&@h?@ AR @§ §8%¢ Vehrae theeganie Hehbemitigg spl-ay
can be stably perforned even when an organic light emtting layer is
sonewhat delagetsophittbe OLEDB0 detesioraie aindifferemte apeddst mnpeccadance ivdthy ahé ed.
Between a light em ssion with a constant OLED driving voltage and a |ight
em ssi on wi ¢drrespondiag @plors ulirthistcabé. ok hgninbiceughhe OF BD Ebfers Sepapdersen
inventor directs an attention to the fact that a reduction of the

| um nance Oﬁletd@ﬁ)r@ﬁptifﬁlﬁﬁﬁ@of flglee TS24 QRagShsiRg b lesired Ed16r bat hef be Not e
that the current towi ng through the OLEED 25 is called an OLED driving
current {4 ediyplafed bh treSIRAR lefdif Rl RWice.

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 is called an OLED driving current (Iel) in this specification.
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-3 Fig. 2 shows a change of the |um nance of the OLED between a case where
the OLED driving voltage is constant and a case where the OLED driving
current is constant. As shown in Fig. 2. the change of the |um nance due
to deteriorationis smaller in the OLED with the constant OLED dri ving
current. This is because not 5 only an inclination of a straight [ine L-I

becones smal | (sBg. Fsljowd 8Banetof dedoman gt vEthe ODEDbegldenmses wherdhe
| ower side when the OLED is deteriorated (see Fig. 18A). Thus, the present

i nvent or deQLEM deividgDbit8s8 {stddhGtadEUAE @ daBe WHeFRNOOEE IR NG Agrygl it age
can be corrected such that an OLED driving current is always Kept constant

even if thecé?lsﬁﬁtg;' ﬁv%,m“ﬁg{ Fﬁi?tz hige M?Jrﬂg@‘g&fgffeehﬁﬁngxﬁéef %é’%féétgﬂ?%‘iio%%

i ke. 10 Speci t Ight emttirn evi ce invention
includes a f] . f : ring.t driving current of the OLED
of o pt el pRPRITTRIDLIT) SR oA Rah OL Er i e e CTHETS Emist Tt o
the OLED based on the .neasured ,value, and a third nean or actually
control | i hg® P@"\%"?I’c“é‘agn@iﬁé@?‘ghb@@ufﬂgfcqm%s %Hﬁﬁenﬁéaﬁ%éhwaﬂf@aac%‘éns
for conparing t h&gﬁurrent 15 nmeasured val ue _and a reference value, and the
third rreansl‘g‘a‘ eHemgverdgribe faver sdmvhen thefdLBEDVia dpigbicected(fiee FagpliA). t o~
shorten a difference between the neasured value and the reference val ue
and correcting theuscteprdsany invgniasidesitged adighhemtimpdevite in dhigh ayOpiBie|
(hereinafter referred to as display OLED or first OLED) and a nonitor OLED

in the casedmingeolthge darf bercemeaed sudt that 20 OUBP drivirig tdreentds hhtdye epwer
supply indicates a power supply in which a voltage supplied to a circuit

or an el eneginsiant B@dn FINSOVED BHYinsaurBt B vafiell Mus to S8REbRALdrARe LikBEN.
when the OLED driving current of the OLED of the pixel portion is

measur edyg an i MegR fRG1IT0MRE 1Nt bRitHhs BEALEH! B8 rBRnPIkehtiPP ddIRdks a irst

accordance with - -
means for measuring the OLED driving current 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 may 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 first 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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25 a video signal for nonitor (hereinafter referred to as nonitor video
signal). However. 4 the nonitor video signal is the sane as a video signal
in the point that the video signals each include gradation informtion.
and only the systemof an inmage to be displayed differs between the
signals. The nonitor image nmay be either a static image or a dynamc

i mge. Furt ey mohlier Salte G5edas idansdmy aba Witepkianedin headdind et Biexeldee 5
Note that the reference value of the current doés not need to be fixed at

the sane valWgisalachlihciliidBrhdAnl WBkhiYol a H‘ilﬂh{» He STRGED W lifhadh i gLENt
d ana nay be

Lt
1
reference curre;ir values™are prepared, the” nonit or I nage

sel ected ev i ex veral Ki. nitar, images with the
same ref ere§£:S la@%&# Eet(rfl‘{rs\k/)a %%Hﬁrlgeym%rga?s.F}i}%d‘g‘{)ﬁggo%qﬁéﬁ,}]'b{, ﬁgh%{blgv‘ dB¥eY i ped
structure, in the light emtting device of the present invention, the
reduct i on off £ XN HASEe Flb‘irtlhf”lgéhed?éﬁ graflation g@ﬁ%,ﬁé’g%})é & Bﬁ‘h\ﬁﬁ? Rixc{se
deterioration of the organi¢ light emtting laver. As a result, a clear

i mage canbe di Ngfeatpet hepgieraage valve phthegrmsnt dpesprelyngedde benfixgd &rbenr ee
kinds of OLEDs is corresponding to R (red), G (green) and B (blue) are
used. noni t gampyee aplimeRA phisalits op menitatimages wathrdiHprent referenet anrscinay be
provided. and the OL ED driving current may be neasured for every OLED of
each col or valuedwrephgpacat, prd thetnhenir ERagh may bgselecadd agey mdhitbr. tOf ourse.
structure, the balance of |um nance anong the respective colors is

prevent ed fssv@rdiekings lo@Shonidiidinagiesyitedheohe efftehe is@itaygde ayanbyhen
the organic 20 light emtting |layers of the OLEDs deteriorate at different

speeds in aGR sd@ance with the corresponding colors. Further, a tenperature
of the organic light emtting layer is influenced by an outer tenperature.

heat genggated by;fhge Gh&R-BaGhed Eﬁ@étﬁre, Bfthk Ii'i%h{ érﬁﬁtin&["\eirc@u' #re present

invention, the reduction of the luminance of the OLED can be suppressed even with
the deterioration of the organic light emitting laver. As aresult. a clear image can be
displaved.
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 displayved 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 layer 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 voltage-
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when the CLED is driven at a constant voltage, the value of the flow ng
current 25 changes in accordance with the tenperature. Fig. 3 shows a
chan<ge of a voltage- 5 current characteristic of the OLED when the
tenperature of the organic light emtting I|aver is changed. \Wen the
voltage is constant, if the tenperature of the organic light emtting

l'aver beconBgrént@h@actetisfic SEEPOIEY WHen Gh¢ fefiiperORUTRR dr3hfielichSbHREns he
rel ati onshi p between the OLED driving current and the | um nanCe of the OLED

i's 5 substaplbads|ota P AWhi P 'voitﬁ?eeislcUﬁ%tQﬁtpﬁthcf’lfel Fat%%@tlpee&ﬁgﬁi% ifuhgher
g nFig. 2, th

as the OLED “driving current 15e-cones larger. e const ant

| t | umj tical iogd. f. b 24 h . This ]
because a rEApararaeCtH frerBbhu”Be BEER Fuask ofiatlisremrehid SiGah
Ho , he | ght ittt i,ce, of th | t] ot .OLED
ey v cur ot e U BB e A b T R B
OLED driving voltage even. if the tenperature of the organic light emtting

| aver i s5 ciibstpasiallypeanoriaonal. the hupigpaeh ofl tha Ol becameducheasthe@LiD hout
being influenced by the tenperature change, and also, the increase in
power consudiptingreuacobhgromesdarger.t n Fig 2 dnpeonstant ¢roithge weinatee fhvevsent ed.
Moreover. a degree of the change of the OLED driving current in the 15

t enper at ur evartiealgerigd fer aiduy 2d hoerss Thépis bdtage anethperaturadiffdretidecbedwgani c
light emtting material. Thus, in the color display, the |um nances of the

OLEDs of thduy #:ieb RS i1y eelaied. S HRYe e memeriadiel emighienaedck Rrage preRAce
with the tenperature. However, in the light emtting device of the present

i nventi on. ihbéht?&ﬂ%@@lEbﬂﬁﬂﬁQ%%exﬁ%ﬁnQ&g tb%ik@ggcqﬂshhpwuﬁeéomcﬁm hgenced

by the_ tenperature change. Thus. the 20 “ance um nance anong t

espect e FORTED BAALEYOERT L AHORLARALORL or BUroifl BBl &0l flepan be

di spl aye Nncli I'on 1S particufFarly e clive

for an acti.ve nmatri . . . ..
is ghanged. Fherefore, 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 eftective for an active matrix
light emitting device of digital time gradation drive. and is also effective toran active
matrix light emitting device of analogue gradation drive. Further. the present

25 invention can be applied to a passive light emitting device.
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light emtting device of digital tine gradation drive. and is al so
effective for an active matrix-light emtting device of anal ogue gradation
drive. Further. the present 25 invention can be applied to a passive |light
emtting device. 6 BRI EF DESCRI PTION OF THE DRAWNGS |n the accomnpanyi ng
drawings: Fig. | is a block diagramof a Light emtting device of the
present invention: 5 Fig. 2 shows a change of |um nance due to
deterioration in constant current drive or inconstant voltage drive; Fig.
3 shows a change of a CUBRERF DESERIPIICANCEF MHENDRAIWMRESat ure of an
organic light emtting laver: Fig. 4 1s a pixel circuit diagramof the

light emtting dgyiHeece &ng&?\lﬁéﬁﬁﬁﬂh ¢:10 invention; Fig. 5 shows a change
of a voltage in accordanc With corréction: Fig. 6 is a block diagramof a

correction ci SUklg, 17 i deiohalfinfof £k ARRNIPALRLYSER. Byl A Ly fur e

and a correction ‘1/0I apx ram o

emitting device resent ention qram showi n
met hod of >dr i vi nEIgr RefoR Cef@ﬁfé?@??ﬂ%@w%g%?o drigtiopfisBdR onﬁ%mrbw?
Figs. 10A and | are blocﬁ granms of driver circuits: 20 Figs. i IAto
| 1C show a “’é\%%%ﬁ’é@“&f’? BB UG¥E emitting device ofthe présent

invention; Fig. 12 shows an appearance of the |light emtting device of the
present Fig. 3 shows a change of a current in accordance with a temperature of an

organic light emitting laver:
Fig. 4 is a pixel circuit diagram of the light emitting device of the present
10 invention;
Fig. 5 shows a change of a voltage in accordance 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 inethod of driving the light emitting device of the
present invention:
Figs. 10A and 10B are block diagrams of driver circuits:
20 Figs. 11A to 11C show an appearance of the light emitting device of the 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:



invention; Figs. 13A to 13D show a nmethod of manufacturing the |ight
emtting g device of 25 the present invention: 7 Figs. 14A to 14C show t he
nmet hod of manufacturing the light emtting device of the present

i nvention: Figs. 15A and 15B show the net hod of manufacturing the |ight
emtting device of the present invention: 5 Figs. 16A and 16B show a

met hod of manuf aEipsiridrgid NEC bh@theatdthbd BENABMFRBIrirfthe N8LNBRERE device
invention; Figs. 17A to 17H show el ectroni c equi pmént uSing the |1 ght

em t1ing deyime pedsent AGeRfiGEENt invention: and Figs. 18A and 18B show
changes of a voltage-current characteristic and a 10 current-|um nance

characteristic aof. Lo deterioration. DETAlLE SCRI. PTI, ON OF THE
PREFERRED Ewwgﬁé%‘ﬁgr%%@&e&? n eﬂé" sqt‘%&“ﬁ KR =¢ﬁﬁ5=ﬁﬁa§]§w= V&Rt i on
will be desq(;frt' bed. Fi.%. | .is a block diagram of the structure of an OLED
panel of th b?@geéﬁ?“ Y84 %venti on. Reference numeral 101 denotes a pi xel
ortion in which,,a pluraljty of pixels 102 are fornmed in matrix. Reference
ﬁumaral 103 dengﬁg%pléAs@drkéPh%a@?qtb‘é‘*Of@?lﬁ‘é@FW“aﬁdh? Belrespigingdaideal 104
denotes a gate line driver circuit. Note that. although the source |ine
driver circfithePeesentrigveniiongate |ine driver circuit 104 are forned on the
substrate on which the pixel portion 101 is fornmed in 20 Fig. 1, the
present inventi diigs.d7Aab lI7Hhshoedeleardnic squipmentusirex thd highsanities dévies 6if | ver
circuit 103 and the state line driver circuit 104 may be fornmed on the
substrate thé pfesestrihvéntton: khe substrate on which the pixel portion 101 is
formed. and may he

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

10 current-luminance characteristic of an OLED due to deterioration.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter. the structure of the present invention will be described.
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, but the present invention is not limited to this structure. The number of source line
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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 FiLg. 25 1, but the present invention is not
limted to this structure. The nunber of source line 8 driver circuits 103
and the nunber of gate line driver circuits 1 04 may be arbitrarily set by
a desi gner . dfiwet ¢iequitsi 03 Find.thd number cfegdié lins dSveér digufix .1 0P OWRT heSaBREI 1 nes
V1 to Vx and gate lines Gl to Gy are provided in the pixel portion 101.
Not e that t ke byunthesigrek. source 5 lines and the nunber of power supply

| ines are not always the sanme. Further. in addition to these |ines,

different lines padh&einrievi d8drce; E , ' [ he pi.xels
102. respectively. Eaclh olf“ t he %CfElngS1(%‘%8%’323\%%%@8?“%%?ie%g(};a'\t‘ﬁ]oug“é‘mI n

this specifi; i ' 3 : [ uS as ixel

el ectrode (*llﬁ%tsdt}?g ger{’arr%g%\ff %ﬁ*g“@%ﬁg%@(ﬁ?*gﬁggﬁ (lgg)t%ﬁmggﬁ&é’i”ﬂ&? 8?%%%‘?‘0% 10
(second ele ode) mhile, in.the case ere the cathode is used as a.pixel
el ectrode% ﬁ%‘%eg%%g{femi@b%ra?ti %%Iwgns%%y\ggp%ar& vas ﬁ*?h%‘”}ﬁ-x%?”]é?reé@rode
of each of the.O EDg 105 of the respective pixe]s 1021 is connected to one
of the pome‘?‘i]tgﬁ%ﬁlt eF%ggesvflf? e‘}}i"{)‘fﬁﬁ’%ﬂ)’d?? I%H(‘;{‘JFF*T or aPplurality of TFTs.
The power supply lines VI to Vx are all connected to a variable power 15
supply 106 t hr oUghERls Wiarase erovided inthe pixsls, | 02neesppgsveln gEathedtitho @RS t he
OLEDs 105 are all connected to the variabl e power supply 106. Note that

t he opposi n{)S kasan anedesndfa cathwdel EDthid g cifioatibe. indhneastadhdre thehmodaris abl e
power supply 106 through one elenent or a plurality of elenents. Note that

t he vari abl esefasmipisdlpjcyrota (ficatlesradedahe cathogplsiallnd whbgPosing eRcivedd age
supplied to a circuit or an elenment is variable in this specification. In

Fig. 1. 14 hgeotid slbdtRodedwiileS itk addhe tHORABBHEH 158 s hhAtelldi&RRwer
supply line side is
the anode is 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 VI to Vx are all connected to a variable power

t5 supply 106 through an ammeter 107. Further. the opposing electrodes of the OLEDs
105 are all connected to the variable power supply [06. 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 specitication. In Fig. 1.
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 tlown through the

25 QOLED 105 has a forward bias.



kept at a high potential (Vdd) while the opposing el ectrode side is kept at
a low potential (Vss). However, the present inventionis not limted 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. 9
Incidentally. all the power supply lines V Ito Vx are connected to the
ammeter 107 i n beideasalivnalFitg.polver iowsly éines ¥ 0 0@ Vafard feneomdio tHepphiielel nes V
| to W may he connected to the variable power supply 106 through the

amet er 1 OF0Rfdsdriee ifi €8d. 10THoWBRerPeRE oS thHenl d(wér's'&ﬁ?]x\'ﬁrlcst\@l M VREH 2B
connected to the variabl'e power supply 1 06 5 not through the ameter 107.

Further, a ggflebie@Ro W%a%'f@p@\%ﬁéhl% thio q}{é gﬁlﬂw?unl(?ﬁ f'\%‘%% f@s‘i H:%es

| ocated between the variabl e power and t ower

opposi ng. ef StP LTS Epr%e?@%iﬂ’é?ﬁ#@?%f’@%%@% 621%22@ SRR 7,

whi ch confrgo the voltage, | upplied to the opposing el ectrodes and the
power suppl@éﬁlnf?élgh ?aqn%le\&“l?) omthe variable power supply 106 based on a
current val ue ( ured val ue sured with . the amreter 107.

| nci dent al Ty, ﬁ? ROSILIpgHVh %fﬁﬁ*e@m%tﬁqlé) gl pﬁ%ﬁnf%sarélﬁdlo‘f%%d
correction CII’CUIt 108 may be fornmed on the substrate different fromthe

substrate dftween W@l"éﬁa‘?lﬁé’omef( supin # 06 ard the powsr sunphe inesaidherpagitios may

connected to the pixel portion 101 through a connector or the like. If
possi bl e. theeloatied betressnrthbedrigepowensuppiny06end thor opgrdsimny dlarsiene
substrate as the pixel portion 101. Further. in a color display node, a

vari abl e power Ryfpleyicancmer] d03aéneswaorrdediop tviidedidhaion@dfsthe ObRsige and
an OLED driving voltage may he corrected in the 20 OLED of each color.
Not e thafe sapplifd fo tHeBpposing AestFRIes aRa t)d p&WEL suPpty NBePVOUMLARH from the
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 ecach 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 (i = 1 to x). the gate line Gj (j = 1 to v). the power supply line Vi. a
25 switching TFT 110. adriving TFT [11. a capacitor 112 and the OLED 1035, The pixel

10



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 (i =1 to x). the gate line G
(j =1 toy). the power supply line Vi. a 25 switchingTFT 110. a driving
TFT 111. a capacitor 112 and the OLEED 105. The pixel 10 structure shown
in Fig. 4 istryaigte shownendnpl s msdoneexampibenddhe himbsr aihlines| caderi¢rsentof t he
pi xel . the kind thereof and the connection are not |limted to those in the
structure shbwe pixeEithe kind Theebf gid tlentcoineedoderrt ot dimitddetprrsernin the
invention may take any structure provided that the OLED driving vol tage of

the OLED of spagireRh¥®h i &fk. 45 e ligBiéhitihedeRye dNe passt@abh CeRRINGhaSHRP! Y
106. In Fig. 4, a gate electrode of the switching TFT 1 1 0 is connected to

th t | i ' R YOk, -3 i e ..
€ gate tHctyrPpfoRtie MIBPHISLE %Mn@@&tﬁeﬁiﬁ@%{?ﬂ%Bﬁdgﬁ g{l.kﬁ can

switching TFT 110 1s connected to the source er 1s

connect edsf‘ﬁ’e éorﬁgrﬂgedgjvetﬁ"eR/Qﬂgblgipoén%'é?ts@lg\ibgg TFT 111. Then, one of "a

source regi on an rain regro riving TFT 10 111 is connected to

the power supply li.ne, Vi, an he ot.her is,con to the pixel _
el ectrode of thdPalEC 1H8aE ﬂ?ttr(‘?gﬁé?g&feo?wﬁcﬁng 2‘13: fﬁiof'g)e'ﬁ %’Qf’ﬁggﬁ (9 Fis $4¢ e
el ectrode of the driving TFT 111 and, the power supply line Vi, _In the

pi xel shownli§ Gl §Ingof ghroures wgiemandp dra@ saien PF ﬁ@ @’ltﬂgn%&ﬁ? diPay py
the gate line driver circuit 104, and the source line Si is input with

vi deo si gnatonsectgd ta thenimiresoling St and sheyether isyconhected iy @ @atej alectipdewad the
circuit 103. When the switching TFT 110 is turned on. the video signal or
t he noni t ordnvidgd FSi binlal Thempate oha sdvecsmgroneand adrainSiegion dfitpeidriviagtIHE gat e
el ectrode of the driving TFT I | | through the switching TFT i 10. Then,
when theigri M B8gofifdctéd fo theipdwier baysisly difle iV, @RCOE Al s vorireciddao\thelgixel
signal or the nonitor video signal, the OLED driving voltage is applied

bet ween t heglectrode of the OLED 105. The 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 inpuf with video signal or a
15 monitor video signal by the source line driver circuit 103. When the switching TFT
110 is tuméd 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 difters depending on a performance of the ammeter
35 107. and the period needs to have the length equal to or longer than that of the pertod
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20 pi xel electrode and the opposing el ectrode of the OLED 105 by the

vari abl e power supply 106. Thus. the OLED 105 emts light. Wiile the OLED
105 is emtting light, a current is nmeasured with the anmeter 107. The
nmeasured value as data is sent to the correction circuit 108. The period
for the neasurenment of the current differs depending on a performance of
t he ammet er diingd @Richahenehsurpeenodinbegdsfotedav@tidrewite tgtammaeenl 07.ahor

| onger than that ofthe period during which the neasurenment can be
perforned. ferddieraluddrithe AQindiM WBRR LS # CurlehElo@MRNAER N&lsHR RNt b&&od

maxi num val ue of the current flowing in the neasurénment period is made to
be read. Irqsh%ectgrgeq,gga.on circuit 108, the neasured value of the current
and a 5 predeterm ned current value (reference value) are conpared. Then,

he reforonce vaulte erEeitas PHRF dose L e Tt TR, 5 BT RUREE: M€ °

power supply. .105,.and corrects the voltage betwee e power supply lines
O "To Ve et R0 C i s ot YR are REmPEeRD 1HER UM A S0F RAGEE | n
the OLED of each of the pixels 102 is corrected. and an 10 OLED driving
current wi tthers eomecditieroncerhegigen sy measiaed valse apamhe refgrange valueaghe nay
be corrected by controlling the potential at the power supply |ine side or
may be cor reggtestiongirewht §&eantrads thhwapahle povar supply 1Meanpeusictetheveliagode
side. Further, the OLED driving voltage nmay be corrected by controlling
bot h t he pdietmeé¢mtheapow¢resupphehnasu¥plty WV ard didepmusthg tlecppodesnt Tlals. die t he
15 opposing el ectrode side. Fig. 5 shows a change of the OLED driving

vol tage of ObEDQiNAngfvottagh ie HeoOLEDNof bachcaSthe Wikl 100es porreutéd.alndadn t he

power supply line side is controlled in a color [light emtting device. In
Fig. 5. @ng‘q_ﬁgtcbﬁ-elg_ﬂjﬂ]grdeg;r&gsiyé)hbwge before correction in an OLED
for R and Vr,, indicates the OLED driving voltage after

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. Further, the OLED driving voltage may be corrected
by controlling both the potential at the power supply Iiné 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

]'7
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20 correction. Simlarly. Va indicates the OLED driving voltage before
correction in an OLED for G and Vg" indicates the OLED driving vol tage
after correction. Vb indicates the OLED driving voltage before correction
in an OLED for B. and Vb" indicates the OLED driving voltage after
correction. In case of Fig. 5. the potentials of the opposing el ectrodes
(opposi ng poteesiuredfe)eveay OLEX etleath ddber. aadrehd potertial ofahd pofret pDLERs. The
OLED driving current is 12 neasured for every OLED of each color, and the

potential ofpdvie suppBr pStepidly id taerolledoyethesudiibye pokenthly. hekdntihol | ed
by the variable power supply. whereby the OLED driving voltage is

corrected. ©OnAMarivingolgBl id édieectievi ce of the present invention. with the
above-described 5 sfructtre, there can be obtained the sane change of

| umi nance as th :3i : : 1M, 09 G UL E L. . L$ made
constant - accor v EHBR{HEdevil 6t bk PR RIS HIRhe bbbiE desclintd

t] f. .t.h i f the.OLED be. - d
oven i1 the it PR b einFy I RRRRFENE of MR oS b A ERRNGRT
| i i spl d. .Furt .int f the light itti
ge\e/?::el vrrna?ﬁthgﬁg[‘}g@l‘gi"siggg Ierea"V Ip ‘%&e{éﬁn;td%eco&@e gor regpolngi nge[no o

respective colors are used, the bal ance of |um nance anong the respective

colors is preverdeprdingrfoibe peeseakinventien. avid dhe abpveotaseribeh stsectres phery ed
even when the organic light emtting |ayers of the OLEDs deteriorate at
di fferent reguctitn ofthadenimanpeef thetMLERc a0 bersuppsattidaycoot tergarc Hght her ,
the change of the |lum nance of the OLED can be suppressed even if the
t enper at ur eemittinghiayer igaeieeiokdteht Aeaidsuitngcleayiarage san bé Hispraved. Burth&eiout er
tenperature, the heat generated by the COLED panel itself" or the IiKke.
A so. t hﬁob daB€rgfagR lightPem@ting OMSACED Wil tRC s6loP alisah \Wh thhichetheeRER Ur e
ri se can be
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 displaved
even when the organic light emitting lavers 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 if
the temperature of the organic light emitting layer is influenced by the outer
temperature, the heat generated by the OLED panel itself. or the like. Also. the
increase in power consumption 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 luminance of the OLED of each color can be suppressed without being

influenced by the temperature change. Thus. the balance of the luminance among the

respective colors is prevented from being lost, and a desired color can be displayed.

[EMBODIMENTS]

35 Hereinafter. embodiments of the present invention will be described.



prevented. Further. in case of the light emtting device with the col or

di splay. the 20 change of the | um nance of the OLED of each color can be
suppressed w thout being influenced by the tenperature change. Thus. the
bal ance of the | um nance anong the respective colors is prevented from
being lost, and a desired color can he displayed. [EMBODI MENTS] 25

Her ei naf t er [Embpdimenidds of the present invention will be described. 13
[ Enbodinment 1] In this enbodinent. the detailed structure of a correction
circuit of a |ight thigeimboidngerdethiecdetailed steuqureseid comeaiin crclisotiedathibed.
Fig. 6 is a block diagramof the structure of the correction circuit in

this 5 enbegitfaptdevReetnliepicsent ifvditiontis dés3ribsgl udes an A/ D converter
circuit 204. a nenory for neasured value 205, a calculation circuit 206. a

mermory for referppce 1sV@|HI’@ck2917¢lg?d?ﬁio@tH@@Erﬁ@LM@bf?}QeBcor%&Wnr&%ulf’fﬂ Whs
(nmeasured val ue) rmeasured with an ameter 201 is |nput to the

conver’ er s StiBllimeR? RlcdrRen6RIRGN A Gl lan®hi dALERE &t & g%xe&t er

circuit an anal ogue neasure ue'1s converted into a

Formoasur el Oombafse0 TRt 285, FERRHKEp el ohn Miirhart dot Qei{f%‘?’lg?rﬁn
i deal neasurgpsigjﬁue what ?(H ed a reference value is held in the

menory for ¥ égd\?aﬂoﬂgo n the calculation circuit 206, the
digital data of the neasured value held in the nmenory for neasured 15 val ue
205 and the di gi f&Prgatvalet(megsutedvalushimsasisediwithan ammeter? tisimpritoftoe
reference value 207 are read out to be conpared. Then, in accordance wth
t he conpar i 4dn chaventsrwinchis 20% gif thd cateactionfcirtiig 203re Irs theehV Dy edruerian dire bie
digital data of the reference value, a variable power supply
10 204, an analogue measured value is converted into a digital one. Digital data of the
converted measured value is input to the memory for measured value 2035 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 tfor measured
15 value 205 and the digital data of the reference value held in the memory for reterence
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 tlows.
When it is assumed that the current difference between the measured value and

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

i4



202 is controlled in order to nake the value of the current actually

flowi ng through 20 the amreter 201 close to the reference val ue, whereby

t he vol tage between the power supply lines VI to Vx and the opposing

el ectrodes is corrected. As a result. the OLED driving voltage in the OLED
of each pixel is corrected. and thus. the OLED driving current with a
desired si z& fgcowdanopiith the qosregtien hetvechdhe pawerappénlingi Y1 ¢e dcandobeween
t he measured value and 25 the reference value is a deviation current and
that the vobpposngtidegodenisn coroectiohandmge,lthe irelationshil domesenithé detiation
correction between the power supply lines V1 to Vx and the opposing

el ectrodes kcarrentcidrthe coRectitl ¥digee i Mastrekadtn GRS RPrRelMeN hhgedevhat i on
current and the correction voltage is illustrated in Fig. 7. for exanple.

In Fig. 7. t&@ectfod V61€ddeOd ch@hsRORithSa 5&%’9&9@%12@‘ é\%l@tiﬁﬂ“@s%@ﬁ‘tth@ !détﬁﬁﬁxﬁ;%/e

time when the deviation 5 curfent Is changed with a constant w

t hat the 5%@&&&'1?@?1&12@9?»}‘@?9&%&%% ion current and the correction

voltage may not necessarily conformto the graph shown in Fig. 7. It is
only necessary tal deviation current. and.the correction voltage have
a rel ationship sﬁgﬁe Ehﬁgfh & ﬁelét%&’gﬁ 0% ?Ve%lhg“ecﬁﬁwl}%th?n Qe ang ‘?‘Fé\%f‘ﬁﬁg‘t”hr ough ——
t he ammeter cones close to. the. 10 reference val ue.. For exanple, the
rel ati onshi igglm:@'nnqtﬂgcw&qﬂgtcpgfprwp,tléq.gragb}@qwﬂémel:dgfiel&si%v WFeEHGe may
have |i neari tg. Al so, the deviation current may _ be proportional to the
second powetiabthedsxiation carenband B cagectiaoraltagh heve meelaionsbingushshattibe
correction circuit shown in this enbodinent isJust one exanple. and the
present i nvedue @i the auerent aeiuallyl flosvingitbrosighube anemeter bisoroed ylosd o the
necessary that the correction circuit used in the present invention has the
means f oid cefgranéareplusel orexampdsl theateletionsliptbeer e the daciativabueemnddtine
means for performng sone cal cul ation processing based on the neasured
val ue by ne@jifectibnvORa@ITARY Bdve linearity. Also, the deviation current may be proportional
to the second power of the correction voltage.
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
15 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
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

20 orlargerthan acertain fixed value is prescribed instead of performing correction using

the current reference value stored in the memory.

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

15



and correcting the OLED driving voltage. It .may be only necessary that a
cal cul ation processing nethod for the tine when the deviation current
beconmes a value equal to 20 or larger than a certain fixed value is

prescri bed instead of performng correction rising the current reference
value stored in the nenory. [Enbodinent 2] In this enbodinent, the
structure of a pField shiofvsghestrudtnemfithapixehirRhgs embodimehs In2Bpikelpartion
emtting device of the present invention is described. 15 Fig. 8 shows the
structure obftielighteehitiime tévise émntinsembodimdm. gixpls)3el) gpoptaoded of miatrex.| i ght
emtting device in this enbodi ment. pixels 30() are provided in matri x.

The pi xel 39QehagelB0BHHsGEsduree]igd301.2n fitst Shieddee3 (3] N&e38A c@e SREBUI. gat e
line 303. a power supply line 304, a switching TFT 305, a driving TFT 306.

an _erasing @Eweﬁgﬂogé?ﬁa@@%mS%E@ix?@fpwos%@rggggqt&m%.aﬁ elReSET 8hONg

TFT 305 is connect to the first dgate line e of a source region

and a drai nﬁég%%@ﬁﬁﬁ? swtching TFT 305 is connected to the source

line 301.°a €r'is connected to a gate el ectrode of the driving

second gate |1 nef 858 Secliatet iR ChtASindomotel B PGS edf tiRe —
s onnect ed0soOn et garEcereaian Guta Grgon A Stchie B0k 308 sbREeH egi on
of the drivi ngieTFT 306 is connected to the power surt)ple | i nee 15 3;04 oand a
drai n regi otp the sotecedine, 30y anethgother és eomestedda a gntaelsrivede eof tetdrvgag of
the OLED 307. A capacitor 308 is fornmed between the gate el ectrode of the
driving TFTTFI@6énd the power supply |ine 304.
10 A gate electrode 6f ;f;e erasing TFT 309 is connected to the second gate line
303. One of a source region and a drain region of the erasing TFT 309 is connected
to the power supply line 304, and the other is connected to the gate electrode of the
driving TFT 306.
A source region of the driving ’I;FT 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 tlowing through the OLED 307
25 has a forward bias.
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The power supply line 304 is connected to avariable power supply 3 11
through an ammeter 310. Further. opposing el ectrodes of the OLEDs 307 are
all connected 20 to the variable power supply 311. Note that, in Fig. 8,
the variabl e 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 | ow potlhetanainetsir 3d 0(dess not hinsssagily prdvedeorlegenen therweeiablopoiwer not
limted to this structure. It may be only necessary that the variable
power suppl ysupply 319 amdnthepoedr aipply like304. hed may be ptofilebhdtg et tHeougAbIche
OLED 3(17 25 has a forward bias. 16 The ammeter 3 10 does not necessarily

provi ded betpuren shpslyvai Hal e B ing 88BPRh¥e. 311 and the power supply line
304. and may be prg@fded betmegﬁf{le"vari able power supply 31 | and the

opposing el ectrog&fe E@ﬁxﬁﬂ&%l gt’%%ﬁg‘f&ée 206k @%cxﬁt &-gf&i&%tﬁoﬁ dg& gﬁl‘é'r{%ehe

whi ch controls the voltage 0 the opposing electr
power suppl \..Li.ae; 304 fr 1 he, vari.abl ower. supply. 3 ased on .t
current vg’l uSlell) f(]IrPrLedaEs%utr & pgg%lag)e[eﬁgrgggggg ﬂ\’/ﬁo?%w%rhsélpBRa%}%ﬁ$ Prg%t_ el\‘lgflélgfehat
the ammeter 310. the var.iabl ower supply 311 and the correction, circuit
312 may be FOPEGUBRYLTId Bxsd. ol wreRbyhE (Pedtired e uebaensted ovthtioh
the t o pixel portion is forned, and naybe connected to the pixel portion
through a cAREBEO31Gr the like. If possible. the above-descri bed
conponents may be formed on the sane substrate as the pixel portion.
Further, in a colNete thatfheaammotts 3 16. thaviaribble povwe supplppll ¥ aad thacoraentiener
may be provided for each color, and an OLED driving voltage may be
corrected i mirtime 313 ntdyHie fokmedoh thobubstrafsatiffetenafromathe shbsratd o ywHidtethe
correction circuit may be provided for each color, or the conmon correction
circuit nmy pbelpoaiondetbrived, dddema} B¥ondbeted to the pixel portion through a connector
or the like. If possible. the above-described 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 may 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
TFT 306 through the switching TFT 301. Then. when the driving TFT 306 is turned |

25 oninaccordance with the video signal or the monitor video signal. the OLED driving

17



plural colors. In the pixel showm 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 nonitor video signal by a source line driver <circuit. \Wen the
switching TFT 305 is turned on. the video signal or the nonitor video

si gnal i npuvoltagetihexpplind betweaett@Odixelselectpade 4l theeogatstneblectrodd et afic t he
driving TFT 306 through the switching TFT 301. Then, when the driving TFT

306 is turn@UEZS30NbY mtﬁQMMiﬁﬁ@\ﬁeMUﬁaPM e VTIReO R QRED D67 &hRs BRIt or
video signal. the OLED driving 17 voltage is applied between the pixel

el ectrode and t hehQPRSH gk @h8RE TPTS00fis fulded &lﬁQ &thw difRGeN A iARL &G Pover
supply 311. Thus. the OLED 307 emts light. Then. he erasing TFT 309

i's turned %ge&kgg P%E&%ﬂ@ﬂhe%ff;ﬁ%’c gsgpmﬁ% fﬁﬁ@@ﬂéc%ws%&geg I}ght he

gate electro driving ecomes ¢ ose Zero
driving TFT IS tur u s, not emt I n
the pr ese;;taq%gtggr‘il{]ivg}g faﬂﬂ%é i Hgnﬁs_%g‘t ggpi'qtg éﬁ%? 3 qeaﬂpt e’H’tc!{%h?ent -is
nmeasured in the anpeter 310. The rrea ur ed ue as data is sent to the
correction cir clﬂiqgeﬁiefemi WVFWéOIde}'r‘I d?ltlgb §Qﬂat5 emyting ﬁé hir83ureatisval ue
of the current and a fixed to current value (reference value) are
conpar ed. TReAsurgdnintthe aguretenhkl. e Thtmeasyrad yalyg as diaty issentcle thecomestianhe
nmeasured val ue and the reference value. the variable power supply 311 is
control | ed dsugdrlZect the vol tage between the power supply line 304 and
t he opposing el ectrode. Thus, the OLED driving voltage is corrected in the
OLED 307 of t hdnph«ebrr8@ibn eirrd;iaBlIZ]IEchthahmiedg/aﬁw oferhie ouirtent andlesfiveeld si ze
flows. 15 Note that the OLED driving voltage may be corrected by
cont r ol | ion@utredt value (reference value) are compared. Then. in the case where there is some
difference between the measured value and the reference value. the variable power
supply 311 1s 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 displaved on the pixel portion in
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potential at the power supply line side, or may be corrected by controlling
the potential at the opposing el ectrode side. Also, the OLED driving
voltage nay 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 enmbodinent is just one exanple. and
the present PPHOBRIZSATTESOMmP! 3 quiientin the light emiging deviges! tNopresarinty entips
enbodi ment can be inplenented by freely being conbined with Enbodi nent 1.

[ Enbodi ment isdeseBbech t hi s enmbodi ment. a nonitor inmage displayed on the

pi xel portion in 18 performng correction ofa current in the |ight

em tting device bfthelpeespnemeattiomienddrertion ot desaitchea ba chheuPEESant
invention. the correction of the current nay be conducted at the tine

predet er m ndheipredelemiiaed Byadahtd bPsetthSOAlR. HHSEr Iﬁ&y'u%ftpdl fI¥ 8ktebntidqher m ne
the 5 time of the correction. Inthe case where the correction Is

per f or meds atimlelfF thé BErr&ftRet etined in advance by setting, it is preferable
fromthe viewpoi nt of conveni ence that the image to be displayed is

prevented {rom b g GRaRGRC. ARCLARLbREBELORRY oF iR F e SIEITLE, 11

case of a portable phone e settin

lo is perfo d.o t t. waLtin |mae|sd|slaed Al so.
in case of a‘fid(%g(f%E%g?t?e%ﬁgiﬁpé?{r%bgﬁo%eé’é"t“tl?(ﬁ@t (?fs‘% EfCRGCRAL HEtMRER
correction |s ﬁ rr& at th rrewhlleascreen saver for
preventing & 2{) BerYF Eﬁﬁéme grera gn@ hanggdiagginst mipwfsy ehaaiseml Ger of
the current at the time when each screen is displayed is stored in a
correct i on EidmAELN cafeicbportaide tedinhene. tha setting iempde suntrtbat Sachrretian t he

image to 15 be displayed is prevented from being changed agal nst intention
of a usetQ isperformed only at the time 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 displaved is stored in

a correction circuit, whefeb_v 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 difterent 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.

|38
h
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Further, the image displayed at the tinme when the correction is conducted
may be used as the nonitor inmage as it is. and nonitor inages having
different reference current values nay be used. In this case, a video
signal is also input to the correction circuit. and the reference value is
cal cul ated | .al cul ation circuit or the like. In the 20 case where the
noni tor i nma nggﬁﬁﬁp fiked. it is not necessary that a nonitor video signal
is used. and of course, the inmage to be displayed is not changed agai nst
intention of a ukdhisemhodinaeicainneng methodef thedglyemmttiog deyichef thy preseet y
conmbined with Enbodinment | or 2. 2 _5 19 [Enbodinment 41 In this

enbodi ment , inyedtiérviniggnbehdlioft is Hescribglh twithndetdreme tddig.ce Whtettha. jprBigent
invention in Fig. | and Fig. 4 is described with reference to Fig. 9. Note

that, in Fi9.ah&izoatdlakisdndicades titdesanidnvert sxisi inBicars tife PRiddCat a pxed
indicates the position of a pixel 5 connected to a gate line. First, when

a witings p@mneted@o 5%a§et1ﬁ{et_ed, t he power-supply potential of the power
supply lines Vito Vx i's kept at the sane | evel as the potential of the

: | _ i i F . h of
T the pixel s abinahed ASyiie bt TAIE Rarind ol cif i) bucih 8f ﬂie.aﬁe) °
romthe gate

eSSkl ARG i R R B SR B B
Ler e, {2 RS T08, Y03) eSphd FEEN L LR o BE e, S
the gate elc%(r:&lgc(:)tgg tooghetgg’?e l?r{ei éll r(];%x-erllg-g f %hlelfiIFSP lrir?elrj)%? tlltI‘QCed gi’\llmll;[ e(l:créiop anc;r E«Itllllo'

10 a selection signal output from the gate line driver 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
TFT 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 is turned on by the selection
signal. Next. the digital video signal of the first bit from each of the source lines (S
to Sx) is 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
fines 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 digilal

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

20



15 Next, the switching TFT 110 of each pixel of the first line is turned
off. Simlarly to the pixels of the first line. the swtching TFT 110 of
each of the pixels of the second |ine which are connected to the gate |ine
& is turned on by the selection signal. Next, the digital video signal of
the first bit_fr,om_ﬁgrch (gf the source lines (S1 to Sx) is input to the
gate el ect r SHECRINE 489ving TFT I | | through the switching TFT 20 110
of each pixel of the second |ine. Then, the digital video signals of the
first bit are inphe wringmerioidyalds epmaieted ned theppedisplay peted 1T Tisestarid od
during which the digital video signals of the first bit are input to the
pi xel s of alntheldesplayyesiodsra. the powarsupehyi paderifal bf the Notver tupaty: linabechives
enbodi ment. that the digital video signal is input to the pixel means that
t he di gital thpoterdtdhavigpalpotentiahdifferéreetich Babepeding tleondedofvithha edtdnvi ng

TFET 1 1 1 through the 20 switching TFT i 10. The witing period Ta I is
conpl et eds gih thheRe GLEDSRIiAVighe Whed e pdwérsuppBrpotshtial Isbivéietothe play
period Tr |. the power supply potential of the power supply |ine becones

the potenti gl..fa¥d HLiHR pntial difference with the opposing el ectrode
with ai extent gasuc%lt at the OLED enits |ight wihen the power supply

potential is gi Vﬁﬁhisgeg@@fﬂi@l%ﬁgklh@%&?gﬁ’g%% \;Hé o1 FiEPsional les?ﬂo?m tion

enbodi nment, int I 'ded s gnal “Ras I nformati

potent o 6108 T lind 58 Sl s TRt B BRI LR
result. the OLED 105 of the pixel to i t wth t digital vid |
ooy e eea p eraneileseoisois JobBIS, Al L EE R SRR T e
case where the digital video signal has information of "I1", the driving

TFT | 1 110 ipuh veith the digitab viddeusignalhbaviegwshe snfppngtigooénti aloes Nogionelh

of

light.

On the contrary. in the case where the digital video signal has information of
1™, the driving TFT 111 is in an on state. Thus. the power supply potential is given
to the pixel electrode of the OLED 105. Asaresult. the OLED 105 of'the pixel input

15 with the digital video signal having the information of =1 emits light.

As described above, the OLED 103 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 of the first bit being input

20 to the pixels is called the display period Trl.

The display period Trl is completed, and then. awriting period Ta2 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 period Tal.
all the gate lines are selected in order. and the digital video signals of the second bit

25 are input to all the pixels. The period during which the digital video signals of the
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to the pixel electrode of the OLED 105. Asa result. the OLED 105 of the

pi xel input 15 with the digital video signal having the information of
--1" emts light. As described above, the OLED 105 is in an em ssion state
or a non-emssion state in the display period Trl. and all the pixels
performthe display. The period during which the pixels performthe

di spl ay is sabhddbitardirgpit &y thegrikels ofall tl‘PaHmfiSdSIb@Mﬂ(Ethe writergpgpidalaperi od
which starts by the digital video signals of the first bit being input 20
to the pixels isThatvkici@gtpeaodTaplivgomgsleteddanidthededigplapbeyodp@rl pdtarrdd. i s
conpleted, and then. a witing period Tat is started. The power supply

potential ofpd v&%@? [SpRB Al bF @ pRORE Sulife ARRBeddntes PRt gtk halingtthe
opposi ng el ect?@de o] E)t'{kslrew[%C]_ED. Si r%el arly'to the case ofﬁt he wri tli ng period

Ta 1. all t j ; i : . b '
\?\/in gnhal s oi 'Itgﬂgmgagc&;ﬁgk@i@ié Wg{:tu‘etg? gbﬁﬁ%ﬁ eltegtrg{i?%tﬁeﬁgﬁ )Eééﬁgu%rﬁ{éﬁ g{eer (P% during
ich the djgjifal,video sidgnals _of .t 1€ i [ .
pixel s of® oy fgny WAER (B BORer st #Sertht RCEREN 3 ehe Rt Rlb} Brioh
period Ta2 | 0 eted, . and then,. a di spl period Tr2 is started. The
Eome?"suppl?igb'gﬂ“?rhlaﬂc}he?ﬁ@ﬁ tgﬁ;ﬁiiﬁ)%}’;il‘{‘f'n‘c‘a'becom&*s the potenti al
a-t.-ing tile otential difference with the_ o sing el ectrade wi.th an
extent such that h%@%éﬁscrsb@ﬁnegathnglﬁf%%‘mﬁé?%msgruﬂéﬁﬁm@g%k‘éﬂ?q al is
given to the pixel electrode of the --- OLED. Then, all the pixels perform
t he di spl aysignals of hethdtioare-inpedeithepixsise ead temwrising exsaad dt gn£lé\ﬁf(b$n}@d
until the digital video signals of n-th bit are input to the pixels, and
the witingpgrexd Gd altermatelyt iygpediss plWhen pdlr thed displayl penodst €Tyl &pden) swe Wien
all the display periods (Trl to Trn) are 10 conpl eted, one inage can be

di spl ayeth domplbted, speiphddecahibentisplaviedr Iiwchi$ specitichpibayd pgiodooe displgyéng S
call ed one frane period (F). The one frame period is conpleted. and then,

; SS. Eexg nL r HEINPRei 194all&d 8@ HaBR: peHOANF).t Mae Wnktitdhge paidPR chbngle@EPSRAT S
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 displaved for one
second is less than 60. a tlicker 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 fengths of
the display periods is Trl : Tr2 : Tr3 :  : Tr(n-1) : T = 202t el

20 The combination of the above display periods enables the display of a desired
gradation among 2" gradations.

The total sum of the lengths of the display periods during which the 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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t he above-described operation is repeated. In the general light emtting
device, it is preferable that 60 or nore frane 15 periods are provided for
one second. If the nunber of inmages displayed for one second is |ess than
60, a flicker of an inmage may becone visually conspicuous. In this
enbodiment, it is necessary that the sumof |engths of all the witing
periods is Befdedsds 10A%n When dhrepirekemitpbghtda Trhaad dr3e unteandeefrdpican of
the lengths of the display periods is Trl : Tr2 Tr3 : : Tr(n-1) : Trn =
211: 21 : 2be exhibited- 2Wh20 Tide Tedrmbdnktdi an wiectdue aaloavisadiesqt! 6§°%wpami bels
enabl es the display of a desired gradation anong 2" gradations. The total
sum of the bdiibitédh of the display periods during which the OLED enits
light in the one frane period is found, whereby the gradation displayed by

the pixel in theydliMhen@splad peABEETREE T BRYHedgpREredRAan® XGB! € Fof N
case of n = it 25 is assuned that the lum nance in the caSe where the

8.
pi xel em tsSedd ' o | ' i Mhens the pixel
e £ 11 ght o aer e Sl RO B < B ke e Bt 5 ot Tr 5.
Try and Tr8h%r %Fgﬁgﬁ%’%ﬁi?da | um nance of 60%% can be exhibited. Further,

: the o S
t he di spl ay per 60 Tm may be appeared in any order. For 5 exanple,
t he di splay peri,qds a ared in e order of TH Tr3 Tr5. Tr2. in
the one frane pe@?tﬁ&ﬁ%{lﬁg‘?‘@g‘ﬁgﬁ ﬁ%\’ﬁ‘tht PRECHIHRMY PEtentink oh e POYEhpl v
potential of the, power supply line i s changed between the witing periods
and the di sPIPRYY HBs ioehkanggd shseencihs gwiltvegh periedicaryh bischisplpnperiedom 1hds not
limted to this. Both the power supply to potential and the potential of
t he opposi ngnledigrenbdbe ragsearl weiestinave nohEmpsddatthisl  Bdibf thermeer sMipph an
extent such that the OLED emits |ight when the power supply
10 potential and the potential of the opposing electrode 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 displayed 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-1)+Tr(n-1)) : (Tan+Tm) =2Y: 21 : 25 - ;2031 Dl
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. |
and Fig. 4 is not limited to the driving method in this embodiment. The light emitting
device of the present invention shown in Fig. 1 and Fig. 4 can perform the display
with analogue video signals.
25 Note that this embodiment can be implemented by being freely combined with
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potential is given to the pixel electrode of the OLED. In this case. the
OLED can he nade to emt light also in the witing periods. Thus. the
gradation displayed by the pixel in the frame period concerned is

determ ned based on the total sumof the is Iengths of the witing periods
and the dlﬁgnay .periods _during which the OLED emts |light in the one frame
peri od. Not bodiment hofBi s case. the ratio of the sums of the | engt hs of
the witing periods and the display periods corresponding to the digital
video signals of respective bits needs to be (Ta | +Tr |) : (Ta2+Tr2)
(Ta3+Tr3) (Ta(n-1)+Tr(n-1)) : (Tan+Trn) = 2": 2' : 22 : ..: 2<<1-21

2(11-1 20 Netmbodhaentt¥je driving nmethod shown in this enbodi nent is.just one
exanple. and the driving nmethod of the Iight emtting device of the

present inventi ahid eimbbdiment deseeibls @ spetifis sthddtudeigtiat ek lige BAeerditevitng
method in this enbodinment. The light emtting device of the present

i nventio f b nal ogue
i oo si onal e R R L O B e g

_freely compjciye %%?Odl ment 1 or 3. (Enbodinent 51 This enbodi nent
descri besma?t) S ég%é’é%;élﬁ m‘% fucture of a gate l'ine driver circuit 5 and a
source |ine dr|

d |
seur ce |- nETo Dbt et e PP A B 112
t t bl I ! h fe
nlu?reralem 1&3026&&%@% %fiaegwafecrﬁé?é 15%?%9%%%!3% dwwt%%‘rlﬁﬁlaha% £f t

regi ster 602, the latch (A 603 and the latch (é)) 604. 10 A cl ock signal
(CLK) and & @@gﬁt%’lﬁ@eﬂ(@éﬁ)@ha{ﬁéQoﬁr?@fltﬂé‘tllaif‘él Ehed04hi ft register 602 in the

source signal line driving circuit 601. The shift register 602 generates
timng 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. The shift register 602 generates timing
signals in order based upon the clock signal (CLK) 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 of the circuits and
elements are connected to the wiring. The buffer 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 buffer-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

tJ
i

simultaneously with the input of the above-mentioned timing signals.
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signals in order based upon the clock signal (CLK) and the start pul se
(SP). and the timng signals are supplied one after another to downstream
circuits through a buffer (not shown in the figure). 15 Note that the
timng signals fromthe shift register 602 nay be buffer-anplified by a
circuit such as buffer. The | ad capacitance (parasitic capacitance) of a
Wiring to whi cr{‘??fﬁéh%tiﬂﬁﬁﬁifgﬂgh Yreo ensls may hesequentially mpyled e thepduminy of
the circuits_and elenents are connected to the wiring. The buffer is
formed in ortdeichistagss el e latchA) 903 svhen thhdigita siganld afetakenin bpehe Jaming
signal, generated due to the large | oad 20 capacitance. In addition. the
buf fer is na@t) dBwdievaeress proschonmeadionnibaot limitad tsihnahsturehiscto-ts laal
buffer-anplified are supplied to the latch (A) 603. The latch (A) 603 has

a plural it ydiefsidnadrive Bb@bepeffofme, Ge kﬁ%plﬁrﬂitﬂbf Ritchvdi4R8 of ShaR@h (Ahhe
|l atch (A) 603 wites ii1 and maintains a digital video signal which is

suppl i ed pys3he IBRI&T Mad aﬁﬂm%@@oﬁﬁ{dﬁg@dtaﬁ% ?{Etﬁlr‘]cgé g%;ﬁaﬂ\r-ihx@gigﬁhrsgkg HBarQH in

order 25 simultaneously with thein ve- ment rone m ng
signals. 2 I hdeq .S I &l Ly inputted
to the pl o ot 1< i Teép%‘ﬁws‘?tgéé%@és At tgﬁ‘%hﬁ?%}@g@g fityger ofeergiipt 45,
signals are.taken.-Ln the.l.atch A).. 603, wever . the. present invention
ot 1 e BORY it R Fih BomptClr et B G Lt Sl G e e
performed. .thaf is, th luralit f latch stages of the latch (A) 5 603 is
di vi ded i nt“&toaZI ﬂﬁ%e?acgflgﬁ? étdﬁ§?]¥eéﬁ%4thﬁ%‘??ht‘ﬁ?élsg1”g‘iri‘aﬂ- video signals are
parallel inputted to the respective groups at the sane tine. Note that the
nunber of gr oupd NEHIME RECESIIHY For camplets Wiaingoldhe digigh videaistanalsisto alkthepl e,
if the latch circuits are grouped into 4 stages each, then it is called a
4- br anchiodilstck pegesiof the latatheA x 603 nalteskalime perode dnfaics tlee sraviei-dedinef! linke
digital video signals into all the 10 latch stages of the latch (A) 603 is
cal | ed a | ipegogedied witmthedadrizontad rethareepedietlimadalko e referred to as the line
period.
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
15 are sent all at once to the latch (B) 604 to be written in and held by all the latch stages
thereof.
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
completed sending the digital video signals to the latch (B) 604.
20 During this second time one line period, the digital video signals written in and
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.
The gate signal driver circuit 605 has a shift resister 606 and a butfer 607

25 respectively. According to circumstances. the level shifter can be provided.
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period added with the horizontal retrace period may also be referred to as
the line period. After the conpletion of one line period, a latch signal
is supplied to the latch (B) 604. In this nonent, the digital signals
witten in and held by the latch (A) 603 15 are sent all at once to the
latch (B) 604 to _be witten in and held b |1 the . latch stages . thereof.
Sequential witi Hbﬁiergaé‘? signg; ling dr\‘/‘f‘%é“@‘i‘%ﬁ@?éh%ﬁﬁtlﬂ% sigaa} is sEpPkerbta thgi ng
signals fromthe shift register 602 is again carried out to the latch (A)
603 after ibuffas60tdignn dleeguﬁe“ngﬁsm 60hcandi it iglsuppliesbtost gaakspandinghgatkat ch
(B) 604. 20 During this second tinme one line period, the digital video

si gnal s wri sigeal lime. aGdte diedtcbdey of tlee $vaitatting B T6 @4 oae éinke mpuddred! pixetshee
source signal lines. Fig. 10Bis a block figure which is showing a

structure otodretegiabeash gfte dasigndlnineer Al gfaké bwitdhiag JH® &fitHOahe dhéver
circuit 605 has a shift resister 606 and a buffer 607 25 respectively.

Accor di ngst Go@ion@fFrtdFRS: b dlgcddgY 8h ONthleRimERAB8sIP! M tHEL foré 3 Hyfirel €

gate signal line driving circuit 605 the timng signal I's supplied to the

buf fer 607 f{fQRdhNEasd élgftﬁﬁgi‘l%ﬂéﬁggﬁ’é’}'g&%ﬁhhi s is supplied to a

correspondi ng gate signa i ne. odes of the sw tching TFTs of

one line portio J .are .conpected 10 e .of the gate signal lines.
AT of the swt ¢ DAt S cibORARRITR &8 RPN e
laced in an.ON state sinujtaneously. .and.therefore a buffer. in.which a
Far ge el ect'ihil%ergﬁ?‘ig}ﬁm E%.ememeg%ﬂwg?el% rgeelé/ femb ‘&Fﬁﬁlﬁ#&d&“{iehrt
shown in this enbodinent is,just one exanple. and this enbodi nent can b

i npl enent edt%%f being freely conbined with Enbodinent | to 4. '

10
[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. [ 1A is atop view of the light emitting device. Fi g. 1 1B isacross sectional

15 view taken along with a line A-A" of Fig. 11 A, and Fig. 1 I C 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 sealing material 4008 is

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 4004b are sealed by the substrate 4001, the seal member 4009 and the sealing
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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10 [Enbodi ment 6] In this enbodi nent, an appearance of the light emtting
device of the present invention is described with reference to Figs. |I 1A
tol IC Fig. 11Ais atop viewof the light emtting device. Fig. 11 B
is a cross sectional 1 5 view taken along with a line A-A" of Fig. 1 1 A

and Fig. | | is cross sectional, vi ta long. with a line B-B' of
Fig. | IA ﬂngéﬁ?ong]egﬂﬁr m&dg'qurscuﬁpgwlg&%a %é( 2@0&) %&Fpﬂd’tﬁﬁ@“&‘”ﬁ?@(ép tB8rtion
4002. a source line driver circuit_4003 and, first and second gate |ine
driver circ8ibssraot- save a abwalpy ohifiFdls- 4r E1gldBi add v enciecudtudsT (Hews. 4001.
Further. a sealing material 4008 is 20 provided on the pixel portion 4002.
t he source hiohendeli VT avd pquihanagDBF Rrace stoavif i the fronde.) 426 bnd:hgdetdeinl thae
driver circuits 4004a and 4004b. Thus. the pixel portion 4002. the source
line driver sairceline dd0OScismmit 4008 dnidrasdriving TFI@FT Bacentroliiag did Ma¥ertitg Cui t's
4004a and 4004b are seal ed by the substrate 4001, the seal nenber 4009 and

the seal i Bgthe®LED)a0% MBudeURHRESix¥l fdition 80O 8FhidRAR forBed o h Bate ﬁffn*ﬂe%

pi xel portion 4002. the source line driver circuit 4003 and the first
and second g@{e® ard RPiHly\sBbwhl r cuits 4004a and 4004b, which are provided on
the substrate 400I. have a plurality of TFTs. In Fig. |I | B. a driver

fiaure ) 4201 | rginpemiARs e bR rer BB 17 "G dR8 A0 '
ARTECA R G R S B el T
Y Channe!  TRHMAIFSERLR KBOW) Mol Ree o e e 000 262, (e thepiel r cui
TFT 4201. and the p-channel TFT
10 portion 4002 is provided with a storage capacitor (not shown) connected to a gate
electrode of the driving TFT 4202.
An interlayer 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 férmed with an opening portion on the pixel electrode 4203.
In this opening portion. an organic light emitting laver 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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manuf actured by a known nethod is used as the driving TFT 4202. Furt her,
the pixel 10 portion 4002 is provided with a storage capacitor (not shown)
connected to a gate electrode of the driving TFT 4202. An interl ayer
insulating film(leveling film 4301 is fornmed on the driver circuit TFT
4201 and the driving TFT 4202, and a pi xel electrode (anode) 4203

el ectrically coAnaivadetaporatibratachaiquet lve applivativp (€8Hni420 Zhaysbd asaresk a
thereon. A transparent 15 conductive filmhaving a |arge work function is

used for thgefiogelf fehRitBESreddRIighhemG@inp oaye 4004 | MdtHem X behgctantbiithd
oxi de, a conpound of i ndi um oxi de ‘and zin¢ “oxide, zinc oxide. tin oxide or

I ndi um oxi dsréaﬁ&}ghl V@%ﬁng%\ &gﬁattél?&ﬁﬁ forCRREHEE | fn\’?s: bld 1H¥ thecabove

transparent c¢on I Fm-ad | um nmay a used Then an

insul'ating g k&@%ggqiglng 8 M ol k05 4203 o  ffin”

i nsul ating open ng po i Of "On

el ectrode_4203 hi s openi.n ort| nor ht emttlng | aver
4204 is f%rﬁ@ﬁr Sﬂe OB;l5aapp Oré‘flgé%)reﬁa’é b g'setran WP&)ﬂrag?fm c light emtting
mat erial or inor anlc | i ht emtting materi may. be. used, for the organic
light emitting |&vathodeoi2lSrrpdsef a QOHQH%H‘&FBB h&"lﬂ@d@@hﬁﬂi?&@iﬂarprﬁa@@ht

(nononer) material and a h| gh nol ecul ar wei ght (polyiner) 25 material as

t he organi c(typighily, esainduictive ridmecoalaging reduthotumn.t peppeat @ sidver anyisbmaised.
27 A known evaporation technique or application technique my be used as a
net hod of faommstitgnt telaarigatnére film giitheabaveicogduairerfila?d atatheremdutiree
structure of the organic light emtting |aver nay take a | am nation

structure ofilng) isifohe] bradtRrorghmid Gight emittidg ldyee 4 Y04 ot iQdéudaBld thpect i ng
| ayer, a hole transporting laver. a light enmtting 5 layer, an electron

transpor §4 NgolsauelandRdkyaéh Bla€ekisPhn hAlimeHh&dof M¥Rathofle G2DHAHE tHLBRyani@de of
a conductive filmhavinhg Iight shielding property (typically, conductive

film contai 1@]{&@&1&&@ [P 4282 RPEFenved'ak Hitlch @S pbistb@®TRerefore. 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 is formed without exposure to oxygen and
moisture. In this embodiment. the above-described film deposition is enabled by

15 using a multi-chamber tyvpe (cluster tool type) film forming device. In addition. a
predetermined voltage is given to the cathode 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 film 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 4003a is electrically connected to a source region of the
driving TFT 4202. The drawn wiring 40052 passes between the seal member 4009

25 and the substrate 400 1. and is electrically connected to an FPC wiring 4301 ofan FPC

28



constituent or lamnation filmof the above conductive filmand anot her
conductive film is fornmed on the organic light emtting |ayer 4204.
Further. it is desirable that to noisture and oxygen that exist on an
interface of the cathode 4205 and the organic Ilight emtting [ayer 4204
are renoved as nuch as possible. Therefore. such a device is necessary
that the ordf¥)ithraughtan amsattapigedralpetivel B4 4380f ormed in a nitrogen or rare
gas at nosphere, and then. the cathode 4205 is forned w thout exposure to
oxygen and noi KA glas rhatetibli 2 medbareil (tyblvallabayiedade seateiaiyl 4 béramics
deposition is enabled by 15 using a nulti-chanber type (cluster tool type)
filmform ngadeidl 6€a plRiddR4tblifNinAudiRE UShEITiReAcanobd agR! fot t8é eNirko the
cat hode 4205. As descri bed above, an OLED 4303 constituted of the piXel

el ectrode (anafg)a0042 @sthre:]ﬁ% rcgﬁéileﬁai' hIPRP]BLEL g-rk%gfceélagéu%ggq&t@e

cat hode 4205 is fornmed. Fu a protective fi on the

'4 gg;' at ' g fa‘e pmg&%népﬁe&l xe! fﬁ&vwgg&eﬁﬂr B st Gt of *21% RS wmf Him

reventi'ng ox

Ry R R T g B

el ectrically connecte regi on of the dr|V|ng TFT 4202. The
drawn wiri ﬁ@n‘i‘(ﬁﬁ’g &15 Pb‘éﬁ\%é’@t‘?rltll*l-’eg@ filretApatisuboyserd>s and t he

substrate 4001. and is eI ectrically connected to an FPC wiring 4301 of an
FPC 28 4006 t hibuwgveanindhr sase whrts thedight frowe thei ORERBGo:miNed Itawserdhicer i al .
a netal material (typically. stainless material), a ceramics nmaterial or a
pl asti ¢ matceveminefibrec Isidh, rthe aopbastentbef iderils wrhebteanspextnt.orlnt thés sasal iang
material 4008. As the plastic material, an FRP (fi bergl ass-reinforced

pl asticsio prantgaredt sabstiicedsach sy ks Ijlhﬂéod pldstic platena pélyddidratind drlafacilic
pol yester filmor an acrylic resin film nmay be used. Furth r, a sheet with

a structur gjimis\weéeh an alumnumfoil is

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
(polyviny! chloride). acrvlic. polyimide. epoxy resin. silicone resin. PVB (polyviny]

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 hygroscopic substance or a substance
that can absorb oxygen 4207 is arranged therein in order that the filler 4103 is made

20 tobeexposed to the hygroscopic substance (preferably. barium oxide)or the substance
that can absorb oxygen. Then, the hyg;oscopic substance or the substance that can
absorb oxvgen 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
oxvgen 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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sandwi ched wwth the PVF filmor the Mylar filmcan al so be used. However.
in the case where the light fromthe OLED is emtted toward the cover
menber side, the cover nenber needs to be transparent. In this case. a 10
transparent substance such as a glass plate, a plastic plate, a pol yester
filmor an acrylic filmis used. Further. in addition to an inert gas such
as ni t r ogenthehygrasoopicasubstancawr she substancabihet casiabsab axigeor4dibeist inig
resin may be used as the filler 4103. so that PVC (polyvinyl chloride).
acrylic. pQleyewrhde. Tapadsierioesion ofshd OL®DR433s¢an beRuBplepsddyini pryhidibe thet yr al )
or EVA (ethylene vinyl acetate) can be used. In this enbodi nent. nitrogen
i's used fomybb&ichpicls@bstaled §O%8subRark@NEAUAN RBEIHYXyEE0 1205 provi ded on the
surface of the sealing material 4008 on the substrafe 4001 side, and a
hygr oscopi ¢ sub 0 OXVEH s thiSe.
arranged therei %gﬁ%gﬁngéf?‘%ﬁggs %@@%ﬁlf%&?&%ﬁ%ﬁg?ﬁaﬁgg g%cg?gq eg%ggtxtggged to
t he hygrascopi n ar i | ge). ar. fhe stance that
can abs O%E aoc%x} g&%ﬁ%rﬁgﬂ%? éu% {%g@g&s)g%%? {:2) ésol?tlga{sqt EaBrslgc&el?Rarn C{% ﬁ@g‘sﬁ@g? ance t hat

can absorb oxygen,4207 is held inthe conc ortion 40 b concave
portion cover %@ﬁ%‘g? s RPIC ?WC?Y]%R%@(&%G6988‘%B§Silﬁﬁé3@Qa't &

subst ance that can absorb oxygen 4207 js not r{gcattered. Noéle t hat grée
concave porconductegyiaim dztdren Ixpmbsate 04 andfhe fEChwitg et 3 Ghean s F
structure in which air and noisture are penetrated while 29 the

hygr oscopi d086lase elacteically comnestasiogace othisnby dercaasenite bisidOatoheaas not
penetrated. The deterioration of the OLED 4303 can be suppressed by

provi di ng tphessirgybe eabszite 480batdithedRE 400 subst ance that can absorb
oxygen 4207. As shown in Fig. 11 C. the pixel electrode 4203 is forned. and

at the sgnme ti mThe alretenmifkiiedridbte Howen shppBanidshé oomedionai@sitiod tisoliglact t he
drawn wiring 4005a.
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 freely combined with

Embodiments 1 to 3.

[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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Further. the anisotropic conductive film 4300 has conductive filler 4300a.
The conductive film4203a on the substrate 4001 and the FPC wiring 4301 on
the FPC 4006 are electrically connected to each other by the conductive
filler 4300a by heat- pressing the substrate 4001 and the FPC 4006. 10 The
ammeter. the variable power supply and the correction circuit of the |ight
em tting deembediofent.heh peasaambem¥@ift isoproaidedf sor aeth surraurslibskispdae p{vedt
shown) different fromthe substrate 4001, and are electrically connected
to the poweporsiop@Od2. h sowercanide tdhiwet airb At 80X AR fivdriagll satend @rretide @ivihe
substrate 4001. through the FPC 4006. 15 Note that this enbodi ment can be

i mpl ement edcibdbiREi008a br@SOY4 1S RARIMNRE pMivided SENDagdistRRON | tmm% Lﬁl&t?m@lt ment
7] I'n this enbodi nent, an exanple is described in which the anmeter. the

variabl e %{éﬂwoweemlmmggs&! p&itioh 3008 théutreOlind difvarb@hit SO L NG

device of the pr esent "invention on a substrate erent Trom

t he subst ar ecte to
the wiri n%géngdn he“su rBi %&lgpg %% l\/ﬂ‘leo&wé[r%r}c%%(éﬁé por%?@%‘ ﬁ? a
means such as .a ondi ng met hod or_a, ass) thod 25
Fig 1219 %Orapagpgm g SQH“%p‘H&a@%YF&é“&P“%PﬁQ B i i rebndgais g s
30 enbodi nent. A_ se 09 is provided so as to surround a display
pi xel  por t‘ilrb‘f?rmélts 50@%?%59@%3@5169@?1 by the grbstge 30@hdhe iseali mambes econd
gate line driver circuits 5004a and 5004b which are provided on a

subst rat e SUPP andithe keglingamewber H08nogetherwithla HEpgnotsshorani ded on t he

pi xel portion 5002. the source line driver circuit 5003 5 and the first and
second gat e | i neA donoase porticariQls iS4 aledon thdOdTace Bhithe selives ppateeial S008

10 on the substrate S001 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 3001.

In this embodiment. the chip 5020 on which the ammeter. the variable power
supply and the correction circuit are formed is attached onto the substrate 5001 by the
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 itsel( is made

25 compact and also the mechanical strength is improved.

-
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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 nmenber 5009 and the seating nmenber 5008 together with a
filler (not shown) _ A concave portion 5007 is provided on the surface of
the sealing material 5008 10 on the substrate 5001 side, and a hygroscopic
substance or a SNdtstthate khewn caethadswnbbe applieth wish atcgzadgt@datmemgnof A
wiring (drawn wiring) drawn onto the substrate 5001 passes between the seal
menber 500%cnndctinethswhi o@bahsd Obktraten durther, aimeaits add tlenmntseotherthah thed r cui t
or element of the light emtting device through an FPC 5006. 15 The

amet er, t hgnyiedel 2Bk &aBa¥RpowHR RLYpIRRHd e csdctiva tcire it GhayCh Att:Rhed batd 1 ght
emtting device of the present invention are formed on a substrate

(hereinaft gh . keE&kkEG00t 0 as chip) 5020 different fromthe substrate 5001.
The chip 50!218 (Fl;s attac%ed onto the substrate 5001 by the neans such as the

COG (chi p- on-gl ﬂ-(e i ﬁ j.cal N . r
suppl y Iisne and@%a‘?ﬁ%ﬁg Hg[bqrslh%\:/\ﬁ pﬁ%ﬁgﬁrﬂgbggq gr(ré%r@gc%ﬁbgl gi gﬁﬁgtrate
5001. Int 'sbernt_)_gdi rTIent t he chip 5020 on which the ameter, the variable
pover  suppiPediEifel i9Prection circuit are formed is attached onto the
substrate 5001 by the wre bonding nethod. the COG nethod or the |ike.
Thus. the light emitting device can be structured based on one substrate.
and therefore. the device itself is made 25 conpact and al so the
mechani cal [Embodymani &) i nproved. 31 Note that a known nmethod can be applied
with regard to a nethod of connecting the chip onto the substrate.
Furt her, circuitls thisderabedrens at heterrtahdight lemittmgnguastumtéfbicieacy abh depower
supply and the correction circuit nay be attached onto
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
15 is improved by using the triplet exciton (T. Tsutsui. C. Adachi. S. Saito.
Photochemical Processes in Organized Molecular Systems. ed. K. Honda. (Elsevier
Sci. Pub.. Tokvo. 1991) p. 437).
The molecular formula of an EL material (coumarin pigment) reported by the

above article is represented as follows.

20 (Chemical formula 1)}
T T
O o~ 0 070

25 (M. A. Baldo. D.F.O Brien. Y. You, A. Shoustikov. S. Siblev. M.E. Thompson. S.R.
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t he substrate 5001. 5 This enbodi nent can be inplenented by being freely.
conbined with Enbodinifents | to 6. [Enbodinent 8] In this enbodi nent, an
external light emtting quantumefficiency can be 1o renarkably inproved
by using an EL material by which phosphorescence froma triplet exciton
can be enployed for emtting a light. As a result. the power consunption
of the EL gbewenNaoama3be (1emygersiythe lifetime of the EL el enent can be

el ongated and t he wei ght of the EL el ement can be |ightened. The follow ng

is areport whefge K’dtﬂe@ﬂérﬁmﬂﬁﬁlawfgh‘EL%&hhf‘@t‘&Hﬂl@ld;kmrﬁﬂdeﬁlb@rtﬁé’abé«EL s
i nproved by using the triplet exciton (T. Tsutsui. dachi. S. Saito.

Phot ochem ¢ @ldﬂsgg@% ({LQS %%S,[zed Mol ecul ar Systens. ed. K. Honda.

(El sevi er 1) p. 437). The nol ecular fornmula of an EL
mat eri al ri reported by the above article is represented
as foll omsgég%gl(cdlfé’r?nh%a for mula 1) xooic. 25 (M A Baldo. D.F.O Brien.

Y. You, A Shoustikov. S. Sible M E. Thonpson. S. R 32 Forrest. Nature
395 (1998) p. 151) The nol ecul a formul'a of HA EL materi al (Pt conpl ex)
reported by the above article s repgesentgd as follows. (Chem cal formula
2) 5 Bt Et N Et

10

(MLA. Baldo, S. Lamansky, P.E. B.urrows, M.E. Thompson, S.R. Forrest. Appl. Phys.
Lett., 75 (1999) p.4.)
(T.Tsutsui, M.-J.Yang, M. Yahiro, K. Nakamura, T.Watanabe. T. Tsuji. Y. Fukudﬁ.
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
T article is represented as follows.

(Chemical formula 3)

As described above. if phosphorescence from a triplet exciton can be put (o
25 practical use. it can realize the external light emitting quantum efticiency three to four

“n
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Et Et NN Pt'"~ N N%Et ~ / Et 10 Et Et (M A Baldo, S. Lamansky,

P.E. Burrows, ME. Thonpson, S.R Forrest. Appl. Phys. Lett., 75 (1999)
p.4.) (T.Tsutsui, M-J.Yang, M Yahiro, K Nakanura, T.Wtanabe. T. Tsuji.
Y. Fukuda. is T. Wakinoto. S. Mayaguchi, Jpn, Appl. Phys., 38 (12B) (1999)
L 1502) The nol ecul ar forrmula of an EL material (Ir_conplex) reported by
the above Uaesias| kighsasrtBpy b5t easeof ysing Serescaireniren 2 Sovgiilexcdpn ipo | r
3 As described above. if phosphorescence froma triplet exciton can he put
to 25 praptinciple.use. it can realize the external light emitting quantum
efficiency three to tour JJ times as high as that in the case of using

fl uorescence fr drheastsuaigdeaiccoxding om thin enfrodimenl ean Hhéeshriugiiementaddor di ng
to this enbodi ment can be freely inplenmented in conbination of any

struct ur es combinatioEdiady setétudesto? tHe Embolifmdiadi oant 9]
5
-[Embodiment 9]

This embodiment describes an example of the method ofmanufhcturing alight
emitting device of the present invention in Figs. 13 to 15. The method of
manufacturing a switching TFT of a pixel portion. a driver TFT and TFT of driver

10 portion formed on the periphery of the pixel portion at the same time is described in
this embodiment in according to the steps.

First, this embodiment uses a substrate 900 made of barium borosilicate glass.
typically Corning #7059 gléss and #1737 glass (products of Corning Incorporated).
or alumino borosilicate glass. No limitation is put to the material of the substréte 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 tilm 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 films. The first layer 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 (preferably 50
to 100 nm). In this embodiment. the silicon oxynitride film 901a (composition ratio:

25 S1=32%.0 =27%. N =24%. H = 17%) is 50 nm in thickness. The second laver of
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Thi s enbodi nent describes an exanple of the nethod of manufacturing a Iight
emtting device of the present invention in Figs. 13 to 15. The nethod of
manuf acturing a switching TFT of a pixel portion, a driver TFT and TFT of
driver to portion formed on the periphery of the pixel portion at the sane
time is described in thls enbodi ment, in according to the ste First,

S.
this enbodi HerRaseddm W lsigestliconeovngriga démdi0 lbdermed by pdasima Gg&lbug‘naszs-

typically Corning #7059 gl ass and #1737 gl ass (products of Corning

| ncor por at etiactiongas¥ilihiand NaOrtodiai¢ ¢ ttiekngisae§50 W20 {Ereteapably d Opud 150 t he
material of the substrate 90() 15 as long as it is light-transm ssive, and
a quartz subsir & ehisapnbodimardtheAildoasdxynitridefigiratie (gdyipasisionhetigssio=if it
can withstand heat at the process tenperature of this enbodinment. Next, as

shown in Fi 82%] 87 58%hase 7f“/B|H1=9@%)|isS1(f(}3ﬁrﬁfiﬂﬂﬂ8kﬁé%§ substrate 90() from an
i nsul ating filmsuch as a silicon oxide film a silicon nitride film and a

silicon 20 OXynOhrthg%agé I ot Qhﬁccﬁf@ﬁ l’l%{;yés 9%)'9%%%931% {o%%ﬁl WS

two-| aver structure It may ea5|ng a T-am nate of" the above
i nsul ating efno 01 |s
oxvnitride { “{"%%‘Bia fo&ééc? dl:)Za% ?OD fare %egiﬁn%é{den%ge% Slﬁ%i %?HEIB‘NHB
and NO to have t hi ckness of ref erabl o1l ).
thi s erbodi AT fine rgmisandpgior éﬁyﬁh‘%tﬂ A B Soring dotpaondh T Aol 25 'S
= 32% gft“ﬁo N = 24% = 17%_ is 50 nmin thickness. The second
| aver of EPhoss sturiuRe gmug& aakrgmn pthadkarEsing LR¢ Woorplasraed by
pl asma CVD using as reaction gas SiH4 and N.O to have a thickness of 50 to
200 non ( preVéhapdshendyy subjergog thergmorphousiilm teraﬂmmmstalﬂumtm treggment
oxynitride film901lb (conposition ratio: Si = 32% 0 =59% N =7% H =
29 is 10D (haser erystallzaties.shermabarystadlization. drithermn@0drystaiviationdsiat micledyer s
902 to 905 are forned. The
other catalyst). The semiconductor layers 902 to 905 are each 25 to 80 nm in
thickness (preferably 30 to 60 nm). Although the material of the crystalline
semiconductor film is not limited. silicon, silicon germanium (Si, Ge, ., (X =0.0001
to 0.02)) alloy or the like is preferred. In this embodiment. an amorphous silicon tilm
15 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 recelves patterning treatment by photolithography to form the semiconductor lavers
902 to 905.
After the semiconductor lavers 902 to 905 are formed. the semiconductor layvers
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 [f laser crystallization is used to form the crystalline semiconductor film. a
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sem conductor |ayers 902 to 905 are fornmed by patterning into a desired
shape a crystalline sem conductor filmthat is obtained by formng a

sem conductor filmw th an anorphous structure through a known net hod
(sputtering. LPCVD. or plasnma CVD) and then by subjecting the anorphous
filmto a known crystallization treatnent 10 (laser crystallization.

t her mal cryspuidel gszalation tyme ot drantimabus wyst gipei exaimeriavsi WohGilaserloroY Vgt her
catal yst). The sem conductor |ayers 902 to 905 are each 25 to 80 nmin

thi ckness (pisef @aaBeYisédd WhehQsimthesdl1adaed)itts bfygropHbRtb @be M opthed! svstem
crystalline semconductor filmis not Iimted, silicon, silicon gernmanium

(S, Gel., (X cﬁﬂe&of%%er Hthofﬁ?t)e)d ﬁ-ibin‘r)nﬁllegfas\ﬁ‘ cglilz{tfﬁr, bto PRI ﬁfx@zgrr E&hm R4l s

enbodi ment, an anor phous~silicon i ckness of 55 nmis

formed by pl . ] ti t al.ni | bl .0 the
top face of Itt?‘%e é&r%/ﬁbaﬁ%ggltcg?@f@%ﬁﬂw'l néﬂ ﬂﬁﬁi‘gﬂa‘ﬁ?f’%‘?!ﬁ@g‘ﬁs"f&‘ﬁ@gﬁhﬁ?‘?ﬁw ibé
dehydr at ed t 500C for an hour), then subjected to thermal, ,crystal.lization
(ot 5B0G3t SROsBRTHRI by AR oRF e i LBt ipns o 4RSS emEn HE «R5iaef ren
for inmproving crystallinity, thereby obtaining t crystal]ine silicon
film The crasst il dsedeths pulsdpsqiilatign e‘i‘%?@éY\?%?%ﬁﬁ%erﬂg ﬁgdttL%é%Sﬁ%ﬁlﬂersy
photol it hography to Formthe sem conductor |layers 902 to 905. After the
seni conduct densignieses @O0 tortM0BI/ama (typicalix 200 e 3e@micomyubthen alaierlaser 902
to 905 may be doped with a minute amount of inpurity el enment (boron or
phosphor us) is emplogled. the secontirhakrmbhie théneefisalsdd.ahe phise DEdidlatia fefjutraseas
crystallization is used to formthe crystalline sem conductor film a 35

pul se osci | k&ttd 80 td JPEHE! arritht (3uOdtter sity peer@otas sDayeemYApitaber, or
YVO4 |aser nmay be used. Wen using these lasers, it is appropriate to use

an opticah 35@%@5@0 hO/GRY)] atle 1hses Hihi édIlREte@Thiol £lindar @RS 110826811008 GiIr | at or
into a |inear beam before irradiating the sem conductor film Although
condi tions of il SF0d |h 48t L8NS nB%he entire surface of the substrate is irradiated with
the beam. The overlapping ratio of the linear laser light during irradiation is set to 50
to 90%.
Next. a gate insulating film 906 is formed to cover the senﬁiconductor layers
15 902 to905. 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 emploved in which electric
discharge is made using a mixture of TEOS (tetraethyl 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 0.5 to 0.8 Wiem®. The thus formed

a2
LA

silicon oxide film can provide excellent characteristics as a gate insulating film il it
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5 chosen suitably by an operator, preferred conditions are as follows. Wen
an excirner laser is used, the pulse oscillation frequency is set to 300
Hz and the | aser energy density is set to 100 to 400 mJ/cnR (typically,
200 to 300 mi/cnR). When a YAG |l aser is enployed. the second harnonic
thereof is used, the pulse oscillation frequency is set to 30 to 300 Hz.
and the Iagepm§n9ﬁ§¥eQEﬂEnhqnu¢ammmhngaB@@OﬂnS@EG rnJ/cn2 (typically. 10
350 to 500 mJ/cnR). The laser light collected into a linear shape is 100 to
1000 pm in wi dtOn tHO@at idkolatiax NPl 806 anteathesiadnt r@nducthackyvef VO for
substrate is irradiated wth the beam The overlapping ratio of the |inear

llaser | i ghtfogiiddgaie re'ié%:‘%'ﬂo@[eé S%ntohﬁeé% hie z?@uclérf&s?@f’/"()(ﬁ\'ﬁ%l()() AmIt&er abl\
insulating filmw906 is fornmed to cover the sem conductor |avers 15 90

905. The 922%, gﬁsSWrﬁ'B g@'g}kéra %@#t%o%%tfe}%hﬂlﬁ)@dﬂn% Bg‘agﬂ@ U%Qlﬁk\' ' con

and forne 150_
' 0 L fﬂfn%sﬁwc&rsw@ﬁ?aw (e ABSSETREA Y, © -

_plasma CVD. i nsul fil not llmtedtott]e SI|IC

oxyni tride &% ?ﬁ Fr %,IB&‘II%TS ‘ana Way- @e}eaggpsgﬁtq@cgnqi%gp gyer éofl&"ﬂﬁsrf’ﬁk e of
ot her insulating f| | ms containing silicon. Wen a silicon oxide filmis
used, pl asrRleraem selectadsirenpdhe grouprangisting of iae L. gnd Wapigan pldovbaidng dicg a
m xture of TECS (tetraethyl orthosilicate) and 0 and setting the reaction
pressure t@abogeRIgmente asubs ingaediente opematline filro 130Mng thesobn e, elamentst ive hi gh
frequency (13.56 MHZ) power density to 0.5 to 0.8 W/cm=. The thus forned
25 si | i con coxttdeation. fizcdreapresisiaie cendietilve tyecisdoaotdy ghuttesngsr @ VJat i
insulating filmi I1'it 36 receives subsequent thernmal annealing at 400 to

S0C. On tohergatte lowstihatresigafidd, encemraipatofimpusitiontortainedift thedaleaiser 907
for formng gate electrodes is forned to have a thickness of 200 to 400 nm

(pref erabl yreferably reduced. The oxygen concentration in particular. is preferably 30 ppm or

less. In this embodiment. a W film with a thickness of 300 nm is formed. The W film

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 iﬁ resistance to use it as

15 gate electrodes. and the resistivity of the W film is preferably set to 20 uQcm 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. crvstallization

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

internal stress of the film to be formed is eased and thus the film is prevented from

1o
n

37



250 to 350 nm. The heat resistant conductive film 907 may be a single

| aver or may 5 take a lam nate structure having a plurality of |ayers. such
as a two-layer structure or a three-layer structure. if necessary. The
heat resistant conductive |aver contains an elenent selected fromthe
group consisting of Ta, Ti. and W or an alloy having the above elenents

as its ingredelgt offoThaFesahivry of b T fliaVinROpHRE isABOVE(BL QERNNS it Bsable for
conbi nati on. The heat resistant conductive |layer is forned by sputtering or

CVD. In 10 grodefelé@rdde Ve th@@threﬁﬁhr% MCRsistitiey SPJ‘T’EHEﬁ%BBPaSQfls ABRKTRG1 es
contained inthe layer is preferably reduced. The oxygen concentration in

particular. g pLe ?sr l%ltﬁ@l@ﬁ?%qﬁ{f él%ﬁ%({ﬁl/ PAt'IQl' fiinf ﬂ;o(b%'hfqe N édndrest\évl}f \x

with a thi ckness o

et o ?dﬁkfaw@ﬁbvsfermwgaaﬁéﬂﬂmﬁéa%qq i pog e by KBS S ental ¢ o

use it as _15 gate el ectrodes. and tEe resistivi ty of the Wfilmis
preferabl ¥ SEHCHIEF aRProxigmie e that oidhe aﬂ*}?éer@s iR yilihpugh nopshewpiipdhean be
reduced by increasing the crystal grain size but. if there are too many
impurity el EFSYnES-dUGIeTRstiv jaytarm &silisen Wi daped ayigisphasphonti(Bh to have a
inhibited to raise the resistivity. Accordingly. when the Wfilmis forned
by sputt er thigkneas Wf abowel ton2@ mmmupderithy heat ©Sis890000dustive dayea?d7a Trisat
care is taken not 20 to allow inpurities in the air to mx in the Wfilm
during for natprawes ddhesionasuhé coriduetivi\fiflinl formedthesscs mdrprsi it wkidition of to
0 .tQxm The heat resistant conductive [aver 907 nay instead he a Ta film

which  si m fRrdondeaiveT8nd eﬁfd@ﬂhb%a:ﬁ@tiﬁke{)ie%ﬂtsélkahﬁe HRed cReRUdrRdihag Loas
when formng a Ta film |If an appropriate amunt of Xe or Kr is added to

the sputtgr ifgnGdse fam%n_?ﬁl hB e Ralst da%;t c‘Sﬁ&uc‘?\etlQ\‘fe bbb@{;?d iRk TR th

eased and thus the I'mis prevente rom pee ing-o e TeS|st|V|ty

o o 1o 1 el 18, AR OB e
about 180 conductive 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 is
15 employed. CF, 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 10 912 having a first

taper shape are formed. The angle ofthe tapered portions of the conductive layers 909

t0 912 is 15 to 30°. In order to etch the conductive films without leaving any residuc.

25 over-etching is emploved in which the etching time is prolonged by about 10 to 20%.
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ji cmand is not suitable for a gate electrode. A Ta filmin a phase can
readily be obtained by forming a TaN filmas a base of a Ta fil m because a
TaN fil mhas a crustal 5 structure approximate to that of the a phase Ta
film Al though not shown in the drawings, it is effective to forma
silicon filmdoped wth phosphorus (P) to have a thickness of about 2 to

20 nm under THgeRetle FdicTHRW GRNMURE 5iYiBoh 83T film (MeSoard MBEBURS film
adhesion to the conductive filmformed thereon and prevents oxi datTon of

t he conduct igy i ; . i A kal ) \ ment s
Lhe, conduot oo 52 . hicat, $160 HR- N EreaRIEYEBE Ty o] A6 TR ] 8T
fromdiffusi film 906 t her

jNt: Ak st ate i nsul atin 1 .. I n.ei
case. the reeSP% elﬁ\/llg)te{?ﬂg‘?1 b{\'ﬁggwe%@ﬁf@%%&bé’n eO(\f%rﬁ‘cfﬁfg‘gg\}a‘"}‘gffgr“%gJgé'
preferably set t@.10.to 50 I.ilZcm xt, resist masks 908 are forned using
t he photolithogr gBﬁ&d%Pé%%ﬁFf&H?Pf *?I‘i@’f‘l‘li\llleclt‘?drréet"t @C@m&ﬁ@e Eruseristorilayesowdlict ed.
In this enbodi nent, n |CP etching device is 15 enployed. CF4 and O, are
m xed as et ARIMPUGEelemprt ofiprricopductiyaly e, AvbWepurgly elEmenpebving the mivpen at
a pressure of | Pa to generate plasma. The substrate side (sanple stage)
al so recei vé@ﬁ@?tlﬂﬁyQ&%@GnMﬂ%pmememasWiSﬁhatdmvt lbatn ased to form
substantially negative self bias voltage is applied. Under these
, condi t i onsthetfirst shaphicogduatedayss sredeftdd theyates ambtigtse DAL W Mayefdnrk he
basis of this etching rate- the tinme 20 necessary to etch the Wfilmis

estimated. dbgedewith aniragutitvaterhent@iding drth Me 2hductitiny By ldndogifd ;1 d it he
etching time for the first etching treatnent. Through the first™ etching

treatment, gRAAHS trh¥ther AVIRIS uﬁgg th® ﬁ%ﬂ%ﬁ@@@ﬂ‘fleﬂ)@ Snlibédie lzﬁ@r@egwsﬂ)"“@??gg(ée ‘o

formed. The anglé of the tapered portiohs of 'the conductive 1ayers

012 is 1501 fha3h 18 f %f)i&g?élﬁép ggsyefe A%sef AFUE 1T 3 TR0 ot U} gﬁ%pggna“y

resi due. 25 over-etchingi . n which the etcilng P ged
8 iyﬁib ?;’f déo?%ﬁ%%ﬁ%%z%ne‘?%gat-&e%? ?é&h& §P :t% 364) ?%: S (O);detr Hat ef illrllpr{?rft_{? efe%leen% Ig%v!igé) n
the n type conductivity reaches the semiconductor lavers below the tapered portions
at the edges of the gate electrodes and below the gate insulating tilm 906 through the
tapered portions and the gate insulating film. Used as the impurity element that gives
15 thentype conductivity is an element belonging to Group 1 3. typically. 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 tvpe
conductivity in a concentration of I x 10™ to 1 x 10" atoms/em’ (Fig. 13C).
In this step. depending on the doping condition. the impurity may 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 layers 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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906) is 2 to 4 (typically 3). and therefore a region where the silicon
oxynitride filmis exposed is etched by about 20 to 50 nm by the
over-etching treatnment (Fig. 13B). First doping treatnment is conducted next
to dope the sem conductor layers with 5 an inpurity element of one
conductivity type. An inpurity elenment giving the n type conductivity is

used in thi éox‘?dl@kf%.l&&e? 91818 dﬁgﬁl%ienf%% asé&ﬁ]deigﬁég PER a’ré?iedTllié’c&?cM&'\%he

first shape conductive Tayers “ar e, and the sem conduct or

| ayers are ,dg it n.Lopuri | e kVin hen.type copductivity by
| on doping 14tea-Tig i hvh IRREd doef Hithe ek Mg E BichE: GIBERS kS
conductive layers 909 to,912 as to masks. In the ping, the dose is set to
o Ton 't ozeialymessashd i %ﬁégﬁ@wa&é&f@l@?ﬁﬁ gﬁeiz&%tpag\@rﬁep%{t%tbeso to
160 keV in order that the inpurity elenment giving the n type _conductivity
reaches t heSuhstiatopidacinothe] weend cdingyticanengerleyepdian bhiie Hstidiehisgges
of the gate electrodes and below the gate insulating film906 through the

t apered pbr treamensand tMea@@oéisbwepﬁlcatq%&@ fsiihereasied dlnt amuchhtherahywsetting the enent
that gives 15 the n type conductivity is an el enment belonging to G oup 15.
t ypi cal | y: —piigis pfithreuspdr&y poionats&hioct(CAThe mdske30phiaspthed us IdsPhd elges ed.
Through this ion doping. first inpurity regions 914 to 917 are fornmed to

contai n t headdBstonte/maskement I ﬂh%tsre%i Of €32 113D, theliPRice 6PME Batel iMdllatingdiBn
concentration of I x 1020 to 1 x |I02atones/cm (Fig. 13C). In this step.

dependi ng 0§gé NetSR1 a5 dbtden, the inpurity may reach under 20 the
first shape conductive ?aver's 909 to 912 so that the first inpurity regions

918 Lo SLT OVernl: ISl SNPRR ROGUEHLY S th AHSE D PDelkfhelihar BRXL

second etching tr nent 1S conduc as sho second

etching treatnent als ses the | CP etching .device tp etc t a ower
of 3. 2° W ol Dpedsninei8y i dostominfie g Rats i Bris gl sl £ S
B D eSSUr & o s raiena disaey Frerumigofe T35S e 850 © 126°

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 lavers

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 torm 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 lavers 918 and 921 to form the impurity regions in a sell-aligning manner.

25 During this doping. the semiconductor fayers 903 and 904 that are to form n-channel
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conductive layers 918 to 921 having a second shape are forned. The
conductive layers 918 to 921 have tapered portions at the edges and the

t hi ckness of the layers is gradually increased fromthe edges toward the

i nside. The bias power applied to the substrate side in the second etching
treatnment is lower than in the first etching 5 treatnent and the ratio of

I sotropic erpirs g & 3%1@@1@@%%%& 3th B3S nadki®BePYT Gk A-Ju'i‘ig\ Fd¥ons 98 gnPf the

tapered portions to The masks 908 ar. etche ) | 6se t he edges

and become @F@eg%%mrmdtbhq;,ggg@ skl AgpdARe (BNE \SURLAGEAlraiE 31

i nsul ating et che abo sem conduct or

| ayers are do ur| | ement b qi

conduct rvi oAty St Dy B het m Eatu P %rwwa“ SR a2
hi gh accel e éat] on voIt For xanpl e, the acceleration voltage is set to
70 to 120 R¥ASERHIOGHE go§91§1§ @19/4my 10" atoms/cm to form first
inpurity regions 924 to 927 with increased inmpurity concentration and
second i npurity Wagnimnkedapmpore dgsely, g ingusity F%l@lﬁ%@@md\ﬂﬁﬂﬁalﬂ hedivides
inmpurity regions 924 to 927. In this step. depending on the 15 doping
condi t ifon, nhetworpegionsycordginiraparhinypuidy eldmeers deasoh sshthpa typndomndtictisitiaver s
918 to 921 so that the second inpurity regions 928 to 93 1 overlap the
second shapEhird onpiudtyiregiona 983 afd 834:0c@itdin theémpunitsraléiernahategit-ésaghe@n i n
the second inpurity regions is set toi x 10°6 to 1 x 10i4 atons/cnB (Fig.

14A) . Then e shRiRtil ity il HeontéBratidHBfIiN Y0P RUI NG Fdths(IS3FcanH i@3ahn and
934 20 (934a and 934b) having the conductivity type reverse to the one

conduct i Vi {e{ofR9386 fnd 03 &ﬁhéxi{%{é’mf REPelchitnl et 6 ROR MR Rhabérsrs 902

and 905 that~are to annel IS tase-a

sem condyet, .v.‘?f%%&ﬁaﬁ%mﬁ’p“e%““” G E o

type con € u3|ng as masksS t he second conduct avers
918 and 921 to formthe | ions i manner
pur i ng. t hi BB AV oReroBTE BhHHer P Mg e eints MRS ERPE TP br m
n-channel channel TFTs if the concentration of the impurity element giving the p tvpe
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 film. a silicon oxynitride
20 film. a silicon nitride film. or a laminate having these films in combination. In either
case. the first interlayver 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 interlaver insulating film 937. plasma
CVD is employed in which electric discharge is made using a mixture of TEOS and
25 0. and setting the reaction pressure to 40 Pa, the substrate temperature to 300 to
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40 TFTs are conpletely covered with resist masks 932. The inpurity regions
933 and 934 here are forned by ion doping using diborane (B,H . The
concentration of' tile inpurity elenent that gives the p type conductivity
in the inpurity regions 933 and 934 is set to 2 x 1020 to 2 x 102
atons/cm . 5 When | ooked at nore closely, the inpurity regions 933 and 934

can be divideggo~-~- ;into. . [edi o tai-ni ng an, i mpuri ty. el ..t hat
T Pes e B Gpand B Briger i sE VR ey A Bhes 95,8 B ehna
contain the jppurity el ement. that.gives the n .type candyctivj Lo a
concentrati OW‘P afl%ofﬁémg’dd‘i P‘E“ 1%%3‘3%3%%/f8§ﬁIP%%C}}J‘?&IHSLHW l%% J2‘¢=,‘§1“ons
933b and 934b contain the inpurity elenment that gives the n type L
conduct i vi t yforgeqd H)"@IWEM?W% ifhe NeOg and’NK g Of oge i@?@dak?}bﬂgﬁ‘@ﬁ”l@\’D
However, the third inpurity regions have no problemin functioning as

sour ce regi diemand, an&NaOrigghenes. Filnmpformiatiomepndifass infthisivescisnbeiasedineon of
the inpurity elenment giving the p type conductivity in the inpurity

regi ons 933kthanthct8d préssurgad 20do200P4.0he salvstrasy ©mpeaturelb 3061 480%.idhdt he
third inmpurity regions 933a and 934a contain the inpurity el enent 15 giving

the—p type chobighiftequecy (BOMEIDN)@EWEF s toll:5 id 0.03VIdnFe R dlliehesxdm@iet he
concentration of the inpurity elenent that gives the n type conductivity.

Thereafter, 13ar80GA foinéd Foml$H,, R,O! 4d H, MSTQVES udedSKIRd KRG iddeHR 37 i's
formed on the second shape conductive |avers”™918 to 921 and the gate

formed _on t! conduttfve [ avérs 91¢ fo 921 and
i1 con owi e R ilm 837, ShRbl M YRACHIN B4 B8 orridB SOF R VDT,

or a | am natge_ _havi,n e fil L onbi nati.on...I.n either case. the first
interl aver ifﬁ%sgfli %b({&ﬁ’r?\sé%ﬂ%é lr}q%ﬁ%& 13 ng‘rﬁllnr‘nor gani c insul ating
material. The thickness.of the first interlaver insulating film937 is 100
(o 200 ni10.  Viher BN I IRBHFIElEeRts Hiedon ONg &F Hyithe HA¥PS ARG GPEr

insulating film937. plasma CVD is enployed in which electric discharge is
made usi ng &CRHYAtivikeson UrEEESpagiive 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 is conducted in anitrogen atmosphere with an oxy'gen 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 3to 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 is to
terminate dangling bonds contained in the semiconductor layers in 10" to 10"
atoms/cm’. using thermally excited hydrogen. Alternatively. plasma hydrogenation
(using hvdrogen that is excited by plasma) may be employed. [n either case. the defect
25 density in the semiconductor layers 902 to 905 is reduced desirably to 10! atoms/cm*
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25 O, and setting the reaction pressure to 40 Pa, the substrate tenperature
to 300 to 41 400C. and the high frequency (13.56 MHZ) power density to 0.5
to 0.8 Wcin Wen a silicon oxvnitride filmis used for the first
interlayer insulating film937. one formed by plasma CVD from Si H4. N. O
and NH,, or one forned by plasma CV/D from SiH4 and N,Ois chosen. Film

formation condivel 97 tb e&d}ieﬁh&&e?f%itg@&ih‘i@l%véﬁk%@%.@l @%&5&%@%’}%&%@&?”9

to 20 to 200Pa. the substrate tenperature to to : t"he Hi gh
frequency (;@ i ) power density to 0:11- to 1.0 W'cln=. A silicon
oxynitride fate filmformed fromSiH4. N, O and H nmay also be used as

the first interl ayer nsulating fjil.m937. Simlarly. a silicon nitride
filmcan be for rfgcﬁewma)l‘%@ﬁlﬁy@v SH‘QF‘ Sném-lrgénla tQFCd NeXh TG A8 OFHEY | ayer
insulating film 10 Then the inpurity el ements used in doping to give the n
type and p fypating sadereali toj havean sverdge thecksess ot &-0ciondBritnatPrgasicaresin
activated. The activation step is carried out by thermal annealing using
an anneal§ ngateriglsagech Gsheolamidesagdrphc. pelyaodde. agolyirmtdeemidec| ante B@8er
annealing and rapid thermal annealing (RTA). The thermal annealing is

—conduct ed i(berzatiytiobgenentoansbharsedw 1h palyimidegeli thengeat that iionthéfmaf | ppm
or less. preferably 0.1 ppmor less. at 400 to 700'C. typically 500 to

600" C. | n gdlyBegrdilier®eing doptied hsdubatrgtelisusedbior ekftpleOthRgamn it F@AtedENt at
550C for four hours. However, if a plastic substrate weak against heat is

used for tf@tﬁﬂﬁﬁl{@.&ﬁé 8uBA8Q1e inla@¥&i ARAGEL00°G. TEarPARYIR i 8ed. FRbL g\ek Abel hteo

activation step. the atnosphere gas is changed to onhe containi

100% hydr ogey, 304 hgak: tHLALTEMmbGhen? NHG & wRh RO Qubifo 438nCilCfesBN O
o f Her eby hy binenP i d s TS

twel ve hours her eby rogen sem conductor Ftayer
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hydrogen. Apflré—%ggt% iO\I(l%ll Hot p?elltg 3{@0"@/1%? 88 %Qg&lid(s) rtlo be burnt 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 is theretore
preferable to combine the organic resin film with the silicon oxide film. 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 lavers. The contact holes are formed by drv etching. In this
case. a mixture gas of CF,. O.. and He is u;ed 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 interlaver insulating film 937.
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(using hydrogen that is excited by plasma) maybe enpl oyed. In either case.
the delect 25 density in the sem conductor |ayers 902 to 905 is reduced
desirably to 10+" atons/cmi 42 or lower and. to reduce the density to this
| evel, about 0.01 to 0.1 atom c% hydrogen is given. A second interlayer
insulating film939 is fornmed next froman organic insulating material to
have an aver Higectelinglgas ssfugthen switehedzo CHIFy in@rdento caise Hierselestimatratio afith such
as polyimde. acrylic. polyam de. polyimdeam de. and BCB -

(benzocycl obespeceto thaserhieondwedor lhferpayidnhagatoinsteing Yihe 37044 etched foetoral | y
pol ynmeri zed after being applied to a substrate is used, for exanple, the
filmis fornkedcom¥ctdnyl®y. ng the substrate in a clean oven at 300C. |If an
acrylic is used, two-pack type is chosen. After the main conponent is

m xed with the cW tHiRE¢8 metdiNGInd %ngﬁtnh& b&%ﬁétp&lrfbge& \;q[%uﬁﬁgevgg{ﬂéiﬁgaﬁégace

of the substrate using a spinner. an en’t substrate | on
a hot pl ate t i ean. Qv t 4220 ' C
For 60" m RuFanctitf ystle Pthas Rl e A SRk ol FiRTnRY R0 R g5 gne
interlayer ipnsulating.fil 39,48 thus forned from an orgapic insulating
mat eri al tﬁ@ﬁﬁlggﬁ*%&ﬁwﬁgﬁé‘%rg Oré'ﬁtq?sfg%‘f%} ?‘i’tys?omns‘ ,tH? ﬁ@‘}ﬁ‘é‘ﬁ&s' fic
15 capacitance can be reduced. since organic resin materials has | ow
dielectric é’%}ﬁggiiﬁﬁs inn'fL@ me%%émm%tﬁgamlﬂmgé@ﬁaﬁf ifevithp shigkeess
hygroscopic and it is therefore preferable to conbine the organic resin
filmw th t=eé58inm aehanrileetm(aloyolilm aEAS pnd donvithryhickrésdof DOPmm.or t he
silicon nitride film formed as the first interlaver insulating film 937
as in this enbodNeshiatrapsparbmtroeafuaive fdnrweih 8 thickrsks bH80 togl 28 ron iscforpad t er n

is formed and contact holes are forned to reach inpurity regions that
serve as isothereon &gl parermyd wWrfain apigil efestrode DU (FieesHER tinvRiseeiBodanenct or

| avers. The contact holes are forned by dry etching. In this
an indium tin oxide (ITO) film or a transparent conductive film obtained by mixing
2 to 20% of zinc oxide (Zn0O) 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 corrésponding 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
interiayer insulating film 949.
The third interlaver insulating film 949 is formed with a thickness of
approximately | um. The nearer pixel electrode 947 become. the more the opening
25 portion broadens. Of course. the third interlayer insulation [ilm 949 is formed as a
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case. a mxture gas of CF3. O and He is used as etching gas to etch the
second interlayer insulating film939 fornmed of an organic resin materi al
first. Then the 25 etching gas is changed to CF.4 and O to etch the first
interlaver insulating film937. 43 The etching gas is further switched to
CHF3 in order to raise the selective ratio with respect to the )

seni conduct agevérag eapst shane. t Hee andanienlay¢rainpylgting film 9749 is sormashiadceeringr m
the contact holes. A conductive netal filmis formed by spattering or
vacuum evapowil iaonasknethefs queerirer pedionss ngt formedkireadahtingen ubtachiethte doyf @r m
source wiring lines 940 to 943 and drain wiring lines 944 to 946 are

fornmed. Thoughoswindihenmerhdvinge ckipavedgssitiéhBy davelopigg kbieisni n this
embodi nent are a lam nate consisting of a Ti filmwith a thickness of 50

nm and an all oy fEdchudeaht @agahicld&rﬁiouﬁh lah%@@isﬁis)idwtn% BarkdthchB Bb&] 8djoRRA NM

Next, a transparent conductive filmw th a thickness of 80 to 120 'nrn is
f d 1Qt . P . . ' 5A) .
I thi's orbdrany el tRAEEN AR Itk i BEHROFing el Tihp o)
ducti fil bt aj by m xi -1 0, 20% of 7i ' i.th
i um oxi dcePEeaRdaRafe e e Ea e o5 R S BeFrRAS AN s b Pae

947 overl| d.is i t ith a drain wiring |i 6. 15 Th
For mad i 5 BRXBREIEN PeetEERALE GABE Pa R tHeolgRR BicosInsupf date aad 1 g

drain region of a driving TFT. As shown in Fig. 15B. the third interlayer
i nsul ati ng fiRteHpyrdnsuidinghiilim84Phe opening portion at the position
corresponding to pixel electrode 947, is forned. The third interlayer
i nsul ating fil m Mthobgh afilmomednofmesistis upechasthe dinicd interdavas insulsging filaon
Theref ore organi c conpound | ayer of adjoining pixels is separated by the
third i nferhigeatbodiraeh@taifiig 6f amofdfic desint duch asrpobdydimidntpolyansidss adrsliused
to formthe third

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 {1lm949.

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

15 (MgAg electrode) 951 and a protective electrode 952 are also forined by evdporation.
Desirably. heat treatment is performed on the pixel electrode 947 to remove moisture
completely from the electrode before forming the organic compound fayer 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-laver structure consisting ot a
hole transporting laver and a light emitting layer. 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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interlayer insulating film949. The third interlayer insulating film949 is
formed wth a thickness of approximately | |Itm The nearer pixel electrode
947 becone. the nore the opening 25 portion broadens. O course. the third
interlayer insulation film949 is formed as a 44 reverse taper shape. The
third interlaver insulating film949 is forned by covering wth a mask

where openi ng pot thf emboldRherdt OthEERble itFandgbréink Naver 9! go@hhenoleat a-ihaAynd o
expose and then renoving a exposed position by devel oping sol ution. Because

the organicyg e4ng é\%psfatiioﬁ. dfnfé;jﬁggyéé?&?g@?dgireﬁ i@Mb&lhﬁdp&\X@ﬁqﬁﬁ&tﬁhﬂﬁﬂ 5

nmut ual Iy when the of ganf c conpoun med 1 n the fol I'owm ng step-

it can be syponepssd.dfalyiifoRLaaniSl b allorSls Ubs ! AYBILSragks; apd

peel s of f eve expansion coefficrient iI's different between

t he organi c_compound Laver and the.thjrd interlayer, insul.gfi film 949.
A though o PR ero e ARty dnie e RRe Rt I Z) BF e s ng
filmin 10 this eandi ment. a filmof an organic resin such as polyi m de.
pol yani de® @& grees colagdpmingsesnsswenbut ene) or silicon oxide film may be
used in some cases. If it is a mterial which has nonconductivity. both

t he or gani sm andlhemrotestrgelericomArdadonscanpapetidheereanigsompeundjavar 950
interlayer insulating filnB49. Next. the organic conpound | aver 950 is
formed by eframpanaistura and oxsig¢robet adding Aprgeativectilnod?) iOBoreadesimbp oflext i ve
el ectrode 952 are also fornmed by evaporation. Desirably. heat treatnent is

performed ogrotdReveiikalosliedis atbodiheént 8 arstlitovnaitidlesiimneith & dighrekseby3 (i om
the el ectrode before formng the organi c conpound | ayer 950 and the

cat hode 951y TheiqlrotdfivE 3ldaE8e @hd teprokdtifitve Flint thhP e ThARRNN §iRccasshEhAd

electrode 1n this enbodi nent. other khown materials may be used i nstead.

tzgi ;’he OT@avUitﬁo&%‘EBSHHQ_ hUBsraRGo tR pe forned froma known material. In

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 verv weak against moisture. Therefore. it is

15 desirable to form them and the protective electrode 952 in succession without
exposing the substrate to the air to protect them from the outside air.

The organic compound layer 950 is 10 to 400 nm in thickness (typically 6{ to
150 nm). The cathode 951 is 80 to 200 nm in thickness (tyvpically 100 to 150 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 layer 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 TFTs 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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enbodi ment. the organi c conpound | ayer has a two-|laver structure consisting
ot'a hole transporting laver and a light emtting |aver. The organic
conpound | ayer may additionally have a hole injection |laver. an el ectron
injection layer. or an electron transporting |aver. Various conbinations
of these | ayers have been reported and any 25 of them can be used. 45 In

t hi s enbodi ment . [ He dast of & lighsaoitting deviaw esing an poganih Balyd ennieting elyinene
deposited by evaporation. The light emtting | ayer is obtained by

evapor at i on igfdrividgd yiyéulydanaRs dyzake bvatgowmkespll Abvidk aRNBEOBf %o 9. 10
10" 3%8%6 of PI3D that is a 1.3@4 - oi\‘géji@azolgp%leri vative and by doping the

resul tant iy mwhbdt, abRdtbrordo @é(%r&ﬂl‘t'i%ﬂr UMeETY dfle 85 HOE %ﬁ%tnﬁg'igrx ok Yidgscence

1
center. The protective electrode 952 al one can protect rgani ¢ conpound

| ayer 950 f i r o . i rotesttve film 9953 is
nore desir a@?@hﬁ)\e& Itsg’rsgrtlée}% F\%@‘%ﬁﬁ?ﬁ%g??& e?%lregl @ﬁ@%dftrt%%nlc%lhae cgi"llpfon
nitride filmwith a.thickness, of 300 .n Th otectjve el ectrode and the
protectiveé ?‘I}rf:‘f]r#ﬁﬁf/dso ?%qﬂg&t%}gg%eggsgwrﬁggfyﬁq ﬁ(fftlj‘t“%g(%%‘f‘ha ?Hbq-?"
substrate to the ajr, The protectivg el ectrode 952 al so, prevents

degr adat i on eB’Ftt‘t“ﬁéJeé’ KeHHHE &5 ?%‘ganw’gg@aqm%ngaelﬁmear ag iny Yuscnpbegifient the
alumnumas its main ingredient is used for the protective electrode.

Ot her mat er segoadampurty regiond29mad thedeurtrimpurigaegion 033b ofithe semipadug®o and
t he cathode 951 are very weak against noisture. Therefore. it is 15

desi rabl e t éayeoy of theehiF andrefhmbiyr do et ioverlap dot gatdel@EDde 9 |Suncketwi gme

W t hout exposing the substrate to the air to protect them fromthe outside

air. The or gkoirodedpatspdctioaigr 950 is 10 to 400 nmin thickness (typically
60 to 150 nm). The cathode 951 is 80 to 200 nmin thickness (typically 100

to 150 rip). Thihe metAVdRIrathnuPacRuridgthe ISR dotittiG QWG tHRarbRat fkention
structure shown in Fig.
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 of 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
interlayver 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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20 158. A portion 954 where the pixel electrode 947. the organic conpound
| ayer 950. and the cathode 951 overlap corresponds to the organic |ight
emtting elenent. A p-channel TFT 960 and an n-channel TFT 961 are TFTs of
the driving circuit, and constitute a CMOS. A switching TFT 962 and a
current controlling, "I'"FT 963 are TFTs of the pixel portion. The TFTs of
t he dri vi nginsiutatinigtfilonrtB % Hes al BFganéetesin itetiblsipiooeariordsimmanaialdunt:an med
on the same substrate. 46 In the case of a light emtting device using an
organi c |i ghtlotegfirhdisfige.el ement. its driving circuit can be operated by a
power supply having a voltage of 5 to 6V. 10 V. at nost. Therefore,

degradation of THIgidugbsantaat. aeslll?&tn Jﬂ?bdreshlﬂrpk Red 8E 1R 33‘1551951‘?(2{ il ‘Allso

smal |l er gate capacitance is preferre TFTs S|n e the dri Vi ng

o et e cTRBgARL e, ALishd RARRS, eARARMAN tormel afid gé't,%éétqlg, ?C«Jdgg“:;

of a li ght emt I'ng device using an organi

this enbo the .secon e n 929 and the fourth inpu

regi on 93 b efiﬁg r%@]}llgl&;{aluc{egﬁ)onsltgé gv%cﬁs SPH’é:ef?gi*QnT)P’eﬁd’@f%fﬂ&O‘de“ﬁg

overl ap the ate. el ectrode 918 and | ect rode 919, respectl veI y. 10
The net hod P?Féwlﬁfssreﬁﬂngng% f?é(ewsr J SBneriholes He freeddy d drnetchings dmthis
invention is not |limted to the one described in this enbodi nent. The TFTs
of the Iightasent mixhge 286wl G o0t Bad feiscmediasaiching gasmiy etnb thernstond ur ed
by a known nethod. This enbodi nrent may be conbined freely with Enbodi nents
| through 8interlayef Bspladingefiim 289 fotmed ofrbodirgamic raes owitdred famt. eThapltee of

the nmethod of manufacturing a light emtting device different from
enbodi ment &chiSteas isichdriged g TR, hed O.ap eah the firstigtetlagerdaadaghd fitigr3ayer

insulating film939 are the sane as in Enbodinent 5. After the second
interlayes Theetchinenshié RiriR89withed to CHF; in order to raise the selective ratio with
respect to the semiconductor layers, and the third 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 forming the pixel electrode such that it contacts and overlaps the drain wiring
25 line 946.
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20 formed, a passivation film981 is fornmed such that it is in contact with
the second interlayer insulating film939 as shown in Fig. 16A The
passivation film981 is effective in preventing noisture contained in the
second interlaver insulating film939 from seeping into the organic
conpound | ayer 950 through the pixel electrode 947 and a third interlaver
i nsul ating film 9%t ths thirdinteilaver insalgsmesfia?$dhaving an agertirs aspfpesitione
especially when the second interlayer 47 insulating film 939 has an

or gani ¢ r esithaneaiacided withrthe pixejatsotrode 4 isdomnedbsshooom ai Aig.d 6t This

moi sture. In this enbodinent. a silicon nitride filmis used as the

passi vati on dmiodi@8ntluses Tnegtelaiht e fortnin g HeSperratek (Heastiagingiivigto R@tdarn is
formed and contact holes are 5 forned to reach inpurity regions that serve

as source regdORaINIUARRE thelcast Motvrl i BiBodifRAES dr¥snhis @OMmBeRLW EheFs thaer s.
The contact holes are fornmed by dry etching. In thi's case, a mxture gas

Pnsul ati ng (0] 58 U B nETIaCo AR B2 Al 98 bl hd p R ERa Hom LMELEYC'
et ching gas Tl]%rrn&gg#gﬁtgg%?lﬁ gl:ﬁ e%ﬁgrt&'e htage E),tsbcep%éatﬁlﬁ% éér{tﬁé dtﬁérgvri%eg eggﬁg?tiloﬂ

insul ating fi e e I'ng gas | SW tché

order to raige the selective.ratio w th respect ..t he sem conduct or

| avers, and ¥ h&&HC 80@33"&‘{9 A (CALIFdabY ﬁge ﬁFY% é@{;rggce &’ﬂéﬁt&d% FHYm the

contact holes. Further, a conductive netal filmis formed by sputtering or

vacuum evapd’F%!?lF’éln and is patterned using a mask. The filmis then etched
to formsource wiring lines 940 15 to 943 and drain wiring lines 944 to

946. Though not #Htwngha silicenexidei flgsis us¢dinihisiemporimens as thetthird ingetiadirment

are a lamnate of a Ti filmwth a thickness of 50 nm and an alloy film

(al l oy filominsulaingafinien 98). aviiilirhofart tigakicassin ofictb&paiyimide.tpodyspide ety lic.

conductive filmis forned thereon to have a thickness of 80 to
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 surtace

15 ofthe third 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 laver 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. In this

25 embodiment. the organic compound layer has a two-layer structure consisting of a
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120 nmand is patterned to formthe pixel electrode 947 (Fig. 16A). This
enbodi nent 20 uses as the transparent electrode an indiumtin oxide (ITO
filmor a transparent conductive filmobtained by mxing 2 to 20% of zinc
oxide (ZnO wth indium oxide. The pixel electrode 947 is electrically
connected to a drain region ofa driving TFT by form ng the pixel electrode

such that iholearingsssinansledund haipht bhatiflg dyer WIhé Bezan?bcdrhpdund@verdBaext ,
the third interlayer insulating film982 having an aperture at a position

that coi nci geftivhdlly h8e PhIR! inflcBGh NBRS, A dlebhoh HhEBSLRRVEA MM defitéh 16B.

This enbodi nent uses dry etching informng the aperturé. thereby shaping

it into tagtgfér;ﬁgortgi%gy%‘?l\}’eﬁioug'yoi%?rhatéi%ﬁ%?f@%sé Q¥ Halle EE@PI%}DHHQ& zu?c} afdf gani c

I
conpound | t formed ont interl ailler rhsutfating t1l-m 982
are not sepfglfr %ﬁdc %rome ch other. Therefore, side 3vlills of the aperture
have to be a%’ e gbgn‘{sle ~ Otherw se degradation of organic conpound
| ayers caused by t I difference will he ser.iou robl em, Al t hough
L i ¥ (e el HaB e it ROVERHeTS 1 ’

evel,.
a silicor oxi de A F@g%‘é{&?rﬁtfn ¢ SIBSRATHBAL YT 1t e pyepsvarieRter i o
insulating film982. a filmof an organic,resin such as polvim de, X
pol vani de, Poyited by-yapweBonycriolghirapitiing ey obfaingd &y ¢vrpomiioncelses.
Preferably. plasma treatnment using argon is perfornmed on the surface of the
t hi rd i nt erpadyenyi ¢easbazalé withmielacdadibpersion of 30 o 4G ofPBID gaatiica ¢ohpound
| aver 950 on the third interlayer insulating film 982, thereby increasing
t he densi t yoallidzbie dariviative atd befdophe thbirestiltant £int aydr abous dbabf caudfidrima 982.
Wth the above structure. noisture fromthe third interlayer insulating
film982 i s gy géentceldr lirfMes@eRE BENtkNt O the organic conpound |ayer 950.
10 The protective electrode 952 alone can protect the organic compound laver 930
from moisture and oxygen but adding a protective film 953 is more desirable. The
protective film 953 in this embodiment is a silicon nitride film with a thickness of 300
nm. The protective electrode 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. 1t 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 (typically 60 to
150 nm). The cathode 951 is 80 to 200 nm in thickness (tvpically 100 to 150 nm).
Thus completed is a light emitting device structured as shown in Fig. 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.

50



The organi ¢ conpound | ayer 950 is formed by evaporation. A cathode (MAg

el ectrode) 951 and a protective electrode 952 are also fornmed by
evaporation. 20 Desirably. heat treatnent is perforned on the pixel

el ectrode 947 to renove noisture conpletely fromthe el ectrode before

form ng the organi c conpound | ayer 950 and the cathode 951. Though the

cat hode of the |ifyht-channet TFg 26@ aedtanirscharvighg Fal @61 aad@F Tk pftthé griving
enbodi ment. other known materials nay be used instead. The organi c conpound

| ayer 950 carcitneiff ardweshstitnenasaC MO Anaweciag THM9$ hisd a2Ei@ARqEMegs ard he
organi ¢ conpound | aver has a two-layer structure consisting of a 49 hole

transpor ti ngTFBy6f thapiked pbitafit. BfE TETNGF tha¥ekind (R uBr SRNKE T‘F‘T%‘P'ﬁﬂf’pik?ﬁ’ er

may additionally have a hole injection layer, Jan el ectron injection [aver.

or an el ect @ikiod LANBERidatd MYRhme YAEIAHS cONDI nations of these | ayers

have been reported and any of themcan be used. 5 In this enbodi nent, the
hol e transportin i 81]?) nyl ene. vi.nyl ene . deposited by .-aporation.
The 11 nt o tt1 nerteied PC e B il By R gV R o BB PP Bzl o
wi t h nol ecul.ar nﬂi spersipon of .30 t0,40% of PBD that is a 1.3. 4 - oxadiazole
derivative dng° 'ﬁ%‘ﬁoﬁ ¢ PRgdescahed ‘é‘rﬂ"/lsfthﬂd\%‘f:‘i‘?- Q‘@@f}‘tﬂ]s%t&e ighiearitiig 6
aop :

as green color.lu escence center. 10 The protective el ectrode 952 al one

g q% .
can prot ect qCKEe PRESEH RYRINON ragiebe orpulachused hviadmama methodxygen but
adding a protective film953 is nore desirable. The protective film953 in
this enbodi ment i&isembodigwnt may bedonbined fieeh véth Binbkdiessitof t1800gh8m The
protective electrode and the protective filmmay he forned in succession
Wi t hout exposing the substrate to the air. 15 The protective el ectrode 952
al so prevents degradation of the cathode 951. Typically, a netal film
contai ni ng §Embodimemd lijts main ingredient is used for the

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

I5 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 (a mobile computer. a

20 portable telephone. a portable game machine. an electronic book. or the like). an
image reproduction apparatus including a recor'ding medium (more specitically. 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 ofthe light-

25 emitting device is preferable. since the portable information terminal that is likely to
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protective electrode. Oher materials may of course be used. The organic
conpound |aver 950 and the cathode 951 are very weak agai nst noisture.
Therefore. it is desirable to formthem and the protective el ectrode 952
in succession Wthout 20 exposing the substrate to the air to protect them
fromthe outside air. The organic conpound |ayer 950 is 10 to 400 nmin

thickness ( tb)éQ/'l&ﬁéd HoBQ tiRd dlfé@txﬁﬁ)s 0%@6&@%@6%&\9@5&“5& GIANS Fan A% LN

t hi ckness (typically 100 to . Thus conpleted is a light enmitting
d t F 1
el ect rode 9477 the! B gRab e tf‘ S '38% P BESIAC LRRIR GE Sk Bt

overl ap corresfgonds to the Ilght emtting elenment. 50 A p-channel TFT 960
and an n- chélﬁ?‘l FS-TFT 961 are TFTs of the driving circuit and constitute a

CMOS. A switching. TET 9 and a drivi TFT 963 F'I_'s 0 the i

portion. The TFT l%fnﬁﬂgﬁ’él@rﬁﬂ?ﬁﬁﬁ C&CF!‘@DP{HIWGCQ%E Slﬂ?‘qk ofict Ha! EF ‘fé}%é}rtl on
can be fornmed on the sane substrate. 5 The net hod of manuf acturl ng the |ight
enm tting dediage K0 psuppes sable RoNBradisplay pertiont 2008 nh spepkepperipnoid4. a
described in this enbodi ment. The TFTs of the light emtting device of the
present i nveiddgovinpuateriménal @006 aet the dikebyTle mresewt ingettozh isTdppdicebleddi trent
may be conbined freely with Enbodi nents | through 9. 10 [ Enbodi nent 11]

The |i ght - edispldyngortieni 20831 sSThé ligheesittihg efevicei 9rofttiipaecitamissibnsypxahbi t s
nmore excellent recognizability of the displayed image in a |light place as

conpar ed t otHid€fore iréillifksCrhiy Bhalt 1@he P! Biisded dRpldyUpsitidhMMiefooftdd@ have a
sel f-eni ssi on device has a wi der ~ viewi ng angl e Accordingly, the

L 0o Y G AT G0 g BEAELOTAS g

digital 8 MiRineScence display device is including all of the display device for displaying
information, such as a personal computer, a receiver of TV broadcasting and an
advertising display.

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

15 external connection port 2103, a shutter 2106, or the like. The light-emitting device
in accordance with the present invention can be used as the display portion 2102.

Fig. 17C illustrates a laptop (note-size) computer which includes a main body
2201, acasing 2202. a displav 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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goggl es-type display (head nount display). a navigation system a sound
reproduction device (a car audio equi pnent and an audio set and so forth).
not e-si ze personal conputer, a game nmachine. a portable information
termnal (a nobile conputer. a 20 portable tel ephone, a portable gane

machi ne, an el ectronic book, or the like). an inmage reproduction apparatus

i ncl udi ng anredoum dinoge sm&nhmll@m&!@pq&bﬁu@ﬁinl appafitus)aRhdhtiadedi gthigan
reproduce a recordi ng nedium such as a digital video disc (DVD) and so

forth. and bbéy R4EEa dasthSPLEY. of REpISH gmlawmm@jﬁ%nbﬁm QHHE Cobddmg%)wﬂr the
like. In parti‘cular. in the case of the portable |nfor n termnal. use

ofthe lig | hrrec%rr’dxﬁmﬁcdhﬁﬂ WP Bﬁtqeﬁlk{%&%ag Stiog h16€ atnrlﬁ%epﬂfo tueun(a

infornmati on term nal ewewed'fro

d Figs.. 17A t

1714 espect § SEri el RBGRILARY, AR, f!s%vﬁm B8 @Fi%%a&g&%&gwrev form h
d Aill t t n ispla evi ce iC
el udes 53@%%@%%% qﬁéaﬁﬁoﬁbﬁ%g{ﬂ"@s gt BorioTP A A 50 oAz Gon.
speaker porti 2005 or the | i ke. The present

on 2004. (t;jeo i.nput_term nal
i nvention |3~’B‘§ﬁ F%ct?‘d“ (H‘gla“&ﬂs phgJighbemiting seume lfrlﬂécqlﬂgme-‘éﬁh the ng
device is of the self-em ssion type and therefore requires no back |ight.
Thus, the dPEprraynYsaiionsan bhusasis thesn displey portions Aknd 85 2403 amd24Q4athe hat
of the liquid crystal display device. The electro io | um nescencé display
devi ce is ilmAgadeprgdattiorndppaheusinshiding adecorkng mediins filreei igludasfaqtamas i on,
such as a personal conputer, a receiver of TV broadcasting and an
adverti si ngndétiipt aytheRilg. 17B illustrated a digital still camera which
i ncludes a main body 2101. a display portion 2102. an inage receiving

R T e
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 body2601.a éiispla_v

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. asound 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. acasing 2702. a display portion 2703. a sound input portion 2704. a sound

output portion 2703. 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 displaving white-colored

25 characters on a black-colored background.
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in accordance with the present invention can be used as the display portion
2102. Fig. 17Cillustrates a laptop (note-size) conmputer which includes a
mai n body 2201, a casing 2202. a display portion 2203, a keyboard 2204. an
external connection port 2205, a pointing nouse 2206. or the |ike. The
light-emtting device in 20 accordance with the present invention can be

used as the di sphgenthe biigitePR@3narfde®fligHfnitted fonathe dranifiniuadiput er
whi ch includes a main body 2301. a display portion 2302. a switch 2303. an

oper ation keyc#dldayARbld i #eefhinRel theZ38R-enfitind B6vike KE acdfBance with the
ligeht-emtting device in accordance with the present invention can be

used as the pésérw Y e RS \\(ﬁ]n bg?‘éxﬁghczf’”o?e Fd 9 ro]rlz %}%QZSPIS%F ﬂﬁg%splg[} orrng"\i ich

repr oduct i of apparatus 1 nc eC| I caI ly,

2402, o i gy PRER R e “@‘ﬂﬁ?ﬁ%}”ﬂ‘%i’ﬁ%ﬁ%@ oty "c@(’k‘ﬁbﬂ’ S

recordi ng rrgdl um D or the |like) reading portion 2405. an operatl on key
2406. sp ﬁl?é(ﬂeéfs tion 2407 or the like. The display portion A 2403 is
used rralnlyfor di spl aying i mage information, while the display portlonB
2404 is”used mai ?Ehs;a#qsﬁmenwe&ﬁlmrmraﬁi%@@rarﬁ QS kel R bem@c? for display
light-emtting device in accordance with the present invention can be used
as these di sfbuyatimr diswibuted threligh.a 2hosmanticEa patthgichiasdylermaepr 6AUNM i on
apparatus including a recording nediumfurther includes a gane machine or
the |ike. 1Qableg.teléVision susémat esd angpadicelar yipkeeldi ®pldasplh ead ing uritmoe

di splay) which includes a mai n body 2501. a display portion 2502, an arm

portion 250kforhidn. ditelighfrbinitingdélad is 911tdbl@ﬁ)@dfsgm€r& Mb\hhgbh:@ut’@ﬁ sisent
i nvention can be used as the di splay portion 250 Fig. 17Gillustrates a

video cangr teVrbaic cBRIpEHRS nitdFBll Ra eHibA GRdh rpShseRhayd.

A portion of the light-emitting device that is emitting light consumes power.
so it is 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 informa-tion. 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 light-emitting 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 in the present
embodiment can be obtained by utilizing a light-emitting device having the
configuration in which the structures in Embodiments 1 through 10 are freely

combined.

25 According to the present invention, the reduction of the luminance ol the
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15 portion 2602. a casing 2603. an external connecting port 2604. a renote
control receiving portion 2605, an inmage receiving portion 2606. a battery
2607. a sound input portion 2608. an operation key 2609, or the like. The
light-emtting device in accordance with the present invention can be used
as the display portion 2602. Fig. 17H illustrates a nobile phone (cellular
phone) whi crpihgl $dupprgssedi m'enigtfﬂscntgarﬁﬁ’ light emitted age2iE R termrate s pHidythe
portion 2703. a sound input portion 2704. a sound output portion 2705. an
operati on keyrugos easify esddeimptacticaineet an@ mouk oZA0Nichancleanimagacay®8. or
the like. The light-enitting device in accordance with the present

i nvention cafisfigyeds Farisr. Erh@ls@b$@ﬂe@MhP@h¥tilﬁﬁd&7&3vx11%'%&:)11(*;[4& é{l}{'«e ndl ﬁlQLay
portion 2703 'can reduce power consunption of the portabl one

di spl ayi ng whé 02718 Qred m?cﬁn&ﬂﬂre ﬁ'&é c&@rsﬁax?h?&f%!ﬁ%a@{n@g ()Pﬁ,%lﬁg{h%"{ﬁq

When the brighter [um nance of 1 emtte rom-t ni c conp

ctor dance w NG ABrELl ﬁ‘ﬁ&%ﬁ%@."éﬁ%&ﬁ% ARG i e oh%fr M 26y pe
s ont ar goa 5y R USh Rusiaifpe tBiq i etitng ierst gy dE s dpeglorae "

af orenent i oned. Iectron c devices arg nore likely to be used for display

i nf or mat i on 2HFSISPHSPE Stlﬂraﬁﬁ@'ﬁaléFet‘ﬁlt]é@lﬁﬁﬁﬂﬁsE‘é}% 6&091%11 such as Internet,

a CATV (cable tel evision systen), and i nfpartl cular likely to display

movi ng pi cture Fpithes thetchange afitbe lumjhencerfths QG Edennde siippresiedaybr ifitbe

di spl ayi ng noving pictures since 10 the organic conpound material can

exhi bi t hi gtempsrponsef thpeeghnidNigiiretiitingdfyer feinflughted dwithd dugr @ampeeutchat i s
emtting light consunmes power. so it is desirable to display information
in such aomdnriesat phadratel &y lthgOUEDhirel itgel D@ theolke. LARD QhB iRIELEERS pBR-ep MBI |

as possible. Accordingly. when the self-em ssion device is
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.
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applied to a display pormhﬂ-y—eﬁ spl ays character information.
e.g.. a 15 display porti oi"Mgmm bnformation termnal. and nore
particular. a portable téWs Iamnd reproduction device, it is
desirable to drive the light-&nitti®'ngs device so that the character
information is forned by a light-emtting portion while a non-em ssion
portion corrWshondS Al MEDb&ckground. As set forth above, the present
invention can be applied variously to a wide 'o range of electronic
devices in all fii @l Gsht efhiir REAdeQUHSpriteyd:Ce in the present enbodi ment can
be obtained by utilizing a I'ight-emtting device having the configuration
in which the structyyseg gm. Enbodi ments 1 through 10 are freely conbined.
25 According to the present invention, the reduction of the | um nance of

the 54 OLED is suppyr Jf the organic light emtti | aver s
deteriorated wth tﬁlggﬁsg?%u %%s;ﬁgnga%lcf@erﬁ R bﬁ%ﬁﬁeﬂ ﬁaWStu‘gg?tr PG Bsul t
of which clear, i e C b i{splayed. Further. in case of the |ight
emtting geéf%oé]dvﬁl%ﬁ&dﬁé)ﬂmép:‘g?:spl ay in which the OLEDs corresponding to
respective colors are used. the bal ance ot'the |um nance 5 anong the
respective col ors i SeHepssoaparing thoeeagyredeurrenyvalug andsi reétenes onrapan be
kept being displayed even if the organic light emtting |avers of the OLEDs
det eri or at e Valie; @d f erent speeds in accordance with the corresponding
colors. Further. the change of the |um nance of the OLED can beé suppressed

even if the tenpermaeansdoototrémingragesitage lbepidenah? tikdt Rictiddeand thd REbs@nced
by the outer tenperature. 10 the heat generated by the OLED panel itself,

or the |ikeeleérsde of the OIEDEBE fakhelRR¥REIE QF SHEGREFAN VLAY bi& L IRERAL Ur e
rise can be prevented. Further. in case of the light emtting device with

the col ongdeRrpirade aﬂd‘@ne%@@&ﬂfel@étr&d%eoflth@bg, @loﬁé td A€ rgel‘:éacgfcurrgﬁtcﬂll&@ or
can be suppressed w thout being 1 nfluence y the tenperature change.
based on a difference between the measured current value and the reference current

value,

2. A device according to claim 1. wherein the measuring means. the comparing

{5 means. and the correcting means are provided for each of corresponding colors of the

OLED:s.

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

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

20
4. A device according to claim [. wherein the comparing means comprises a
calculation circuit.
5. A light emitting device comprising:
23 a plurality of pixels each having an OLED:

L
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Thus. the bal ance of the | um nance anong the respecti VGuae _i s prevent ed
from r~ 15 being lost. and a desired col or can be di s@,@?ﬁﬂﬂi’ ﬂ'{””"[
"1"L'lituh'il'i WHAT IS CLAIMED IS 1. Alight emtting f i ng:
_an OLED: nmeans for measuring a current flow ng between a first ‘el &ctrode
and a 5 second el ectrode of the OLED: neans for conparing the neasured
current value and anreahefogneaswing wototalvdhdire@ThWIRABSHF R aGREB&hiodg 2
vol tage between the first el ectrode and the second electrode of the OLED
for making tihe & 9dcfd Hediidle GITthE WLEDOWrRAAIREINBER NG of bf B plufuIfl &Gt r ode
and the second el ectrode of the OLED cl 0se to the reference cu}rrent‘ val ue
based on a dyfdigrence between the neasured current value and the reference
current value. 2. A device according to claim1l. wherein the measuring

cach of correspandi et EeMBprfR¢ REaiRld Rt RalRAB Llobi e fF ) o m
1. wherein a Perio during which the OLED emts light is controlled with a

di gi tal viDdé’Busefﬁlﬁ | to display gradations. 20 4. A device according to

claim1l1, wherein the conparing means conprises a calculation circuit.
means for corrécting a voltage between the first electrode and the second

electrode of the OLEDs 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 the OLEDs provided in theat least two of the plurality of pixels
10 close to the reference current value based on a difference between the measured

current value and the reference current value.

6. A device according to claim 5, wherein the measuring means. the comparing
means, and the correcting means are provided for each of corresponding colors of the

15 OLED:s.

7. A device according to claim 5. wherein a period during which the OLED

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

20 8. A device according to claim 5. wherein the comparing means comprises a

calculation circuit.

9. A light emitting device comprising:
a plurality of pixels each having an OLED:
25 means for measuring the total of a current flowing between a first electrode
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~. A light vice corrprl SI ng 25 a plurality of pixels each having
an OLED: SGHm ﬁ
for nmeasurings

mﬂ “'IM" L1 11 i1 171 C~MS*~l neans

urrent rovvl ng between a first electrode and
a second el ectrode of the OLEDs provided in at least two of the plurality
of pixels: neans for conparing the neasured current value and a reference

current 5 \ealduesecand eiearnglefofrthe QILEDS iphgvided B brlgasthatonseihet pl8rdlitd: St
el ectrode and the second electrode of the OLEDs provided in the at” | east

two of the plixeial ity of pixels for making the value of the total of the
current flow ng between the first eI ectrode and the second el ectrode of

the OLEDs provided H&aﬁ@ﬁﬁtcolrg)%@ m%fzs&r%?? 8 f¥a @y 195‘3@111& &1%8521{;?:3

to the reference current valu on a erence between t
current valqgténgn he reference current val ue. 6. A device accordlng to
claimb5, mhereln the neasuring neans the conparing neans, and the

correcting nmeans are 8 %’ded for 90#1 of correﬁg ndi ﬁ]g coI ors of the_ 1is
OLEDs. 7. °A devi ce FCEHTEF GGTEIING By prfage brpEses; the dry elacsadaand ts seeped t he
OLED emts %ﬁ? % controlled with a digital video signal to display

gr adat i ons. &6 eg &%@@@%‘W&‘ﬂ%mt@e@%é@%ﬁ svo whéhe phiralis ofopiselsitay - -

means conprises calculation circuit. 9. Alight emtting device
conpri si ng: nsakmgmhawaw of thegpteb pEthe gutremtflawige hetv@eEDe first electrode and the

second electrode of the QLEDs provided in the at least two of the plurality of pixels
close to the reference current value based on a difference between the measured

10 current value and the reference current value,
wherein the voltage to be corrected is changed with a constant size every
time when the difference between the measured current value and the reference

current value is changed with a constant width.

15 10. A device according to claim 9, wherein the measuring means. the comparing
means. and the correcting means are provided for each of corresponding colors of the

OLED:s.

11. A device according to claim 9. wherein a period during which the OLED

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

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

calculation circuit.

25 13. A light emitting device comprising:
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25 means for nmeasuring t rent flow ng between a first

el ectrode 57 f hifl hIfIEmmnmm ﬂ w a second el ectrode of the COLEDs
provided in at least two d&f £het pluralisy o pi xel s: means for conparing
t he measured current value and a reference current val ue: and 5 neans for
correcting a voltage between the first electrode and the second electrode
of the OLEDs provi deglirnlityref prikels eadithavivg @f OUBD pl aipidel bortioh: pi xel s for
maki ng the value of the total of the current flow ng between the first

el ectrode and the seaedraleadirdmdfe Rtalldfe cGhERTIRFAY be®Eeh irhiQ ro'd@aSt
two of the plurality of pixels close to the reference current va based

on a differgpge :Q%M\@%'Ikdmem%él (ﬁ_dED%ng\H&gcf £k 1%&6%%&!‘%{;“ uffﬁfr@ro nee
current value, wherein the voltage t corrected I's ch

constant sizgguery tine when the difference between the nmeasured current
value and the reference current value is changed with a constant width. is

10. AdeV|ce accordj claim.9, .whe e rreas rin t he
conparing” means, h‘%%%@”%ﬁ’@ﬁ%H&%%ngiﬁ%re&té@ 8faJF? Sfi45 Qprent
correspondin coI ors of the OLEDs. 11. A device accordl ng to claim9,
wherein a p g ring which the OLED 20 enits light is controlled with a
digital video si gnal to display, gradations. 12. A device according to claim
9. wherein the conﬂﬁ??ﬂ?gfoﬁﬁ‘afﬁ%ctt!@rﬁ)wl?é§ bstweea| the Fisstielastrode end the 26018, A

light emtting device conpri sing:
electrode of the OLEDs 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

10 second electrode of the OLEDs 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,

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 the OLEDs

15 provided in the at least two of the plurality of pixels is measured.

14. A device according to claim 13, wherein the measuring means. the

comparing means. and the correcting means are provided for each of corresponding

colors of the OLED:s.

15. A device according to claim 13, wherein a period during which the OLED

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

16. A device according to claim 13. wherein the comparing means comprises a

25 calculation circuit.
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S5S ii"ffrili | lurality of pixels each having an OLED in a pi xel
portion: rrejl CH _ g " !the total ofa current flow ng between a first
el ectrode "o trode of the OLEDs provided in at |east two of

the plurality of pixels: 5 nmeans for conparing the neasured current val ue
and a reference current value, and neans for correcting a voltage between
the first el ectrlddd laght enhiingedrying copiesingode of the OLEDs provided in the
at least two of the plurality of pixels for naking the value of the total
of the current fl owampdurabtyweteyixelbeadh hisinghe OUED ¢ @pikel portiby: second

el ectrode of the OLEDs provided in the at |east two of the plurality of
pixel s close to theeasd Riranasurinl heitaMAaearreastshiab banh Lerensg Rt ween
the nmeasured current value and the reference current val ue, erein a
specific i i i i i - dhe Fatal, of.th
current flg\%’gggd %eé:? \}}\ggrl\@tﬁﬁ)ge]gji:f rtrslg%)e[f%%tg Bﬁga%dngp?ﬂ%age@g’na} g]ee%ltuF%H%O f the
OLEDs 15 proydided in the at least two of the plurality of pixels is

measur ed. 13 A"devi ce according to claim 13, wherein the neasuring neans.
t he_. conparing neans. an{d t he cgrr?ﬁ:ti ng nmeans are_,Provi ded for each of
correspondi ng  col oP$3%t 1A FEMERERE S BCIRIrC GO valus g ragictRyeRes @UrEanh 13,
wherein a perf’od during which the OLED emts light is controlled with a
digital vid&8'Y%ignal to display gradations. 16. A device according to claim

13. wherein the conparing nmeans_conprises a 25 calculation circuit.
means for correcting a voltage between the first electrode and the second

electrode of the OLEDs provided in the at least two of the plurality of pixels for

10 making the value of the total of the current flowing between the first electrode and the

second electrode of the OLEDs 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,

wherein the reference current value differs depen&ing on an image

15 displayed on the pixel portion when the total of the current flowing between the first

electrode and the second electrode of the OLEDs provided in the at least two of the

plurality of pixels is measured.

18. A device according to claim 17, wherein the measuring means. the
20 comparing means. and the correcting means are provided for each of corresponding

colors of the OLED:s.

19. A device according to claim [7. wherein a period during which the OLED

emits light is controlled with a digital video signal to displav gradations.
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SO LIt Jirriri Tel 7. Alight emtting device conprising:
a plurality of pixel m OLED in a pixel portion: neans for
measuring the total r”"l ing between a first electrode and a
second el ectrode of the OLEDs" provirde d in at least two of the plurality of
5 pixels: neans for conparing the neasured current value and a reference
current val ue:2h#adsvitoacwodingdt chagnd Tyohtagetheeowpanng heeahs estpakect r ode
and the second electrode of the OLEDs provided in the at |east tvvo of the
plurality ofalpulsgbscikarit. 10 maki ng the value of the total of the current
flowi ng between the first electrode and the second el ectrode of the OLEDs
provided in the at |east two of the plurality of pixels close to the
reference current val ue based on a difference between the neasured current

val ue and the rgf gﬁg&eelﬁmrlrgoe@év s\g@%&ﬁ%ng}ﬂgr ein the reference current value

di ffers dependi'ng on® I"ayed on the pixel portion when the
total of the current w n be ween r l.ectrode and the second
el ectrode’ of the G_aéﬂgrag %ﬁacthh]eavé?g IaEZéIrEﬁv!B BpiNgheortigny the pirgl of
pixels is rreasur . Vlﬁ cordln?to (i%éll’ﬂl? wherein the
measuri ng nRYHEN ng%lq/eg’ﬁﬁ& |aﬁze%§ﬁ%° Shraplusality Hrrisels sgchrbaviagame
provi ded for each of corresponding colors of the OLEDs. 19. A device

accor di ng t@LEDh#n atdeasinee difd - and e Bl gontrolfingtighhemissiogictthe OWRR: | i ght

is controlled with a di gital video signal to display gradations. 25
means for measuring the total of a current flowing between a first electrode

and a second electrode of the OLEDs;
10 means for comparing the measured current value and a reference current
value: and
means for correcting a voltage between the first electrode and the second
electrode of the OLEDs for making the value of the total of the current flowing
between the first electrode and the second electrode of the OLEDs close to the
15 reference current value based on a difference between the measured current vatue and

the reference current value.

22. A device according to claim 21, wherein the measuring means. the
comparing means. and the correcting means are provided for each of corresponding

20 colors of the OLED:s.

23. A device according to claim 21, wherein a period during which the QOLED

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

25 24, A device according to claim 21. wherein the comparing means comprises a
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(G102 I Y O O I O IO CLMIIIITIT 20. A device

according to claim 17, wherein ummmmm “ﬂ' ins conprises a calcul ation
circuit. 21. Alight emtting d 5 a plurality of pixels
each having an OLED in a pixel pdrtfont the *pi el portion being provided
with at least two of the pltwality of pi er s each having an OLED and at

| east one TERlCWBIORtHEUIFT control | i ng |ight emssion of the OLED: neans
for neasuring the total ofa current flowi ng between a first electrode and
a second el ectrode of the OLEDs: 10 neans for conparing the neasured
current value and a reference current value: and neans for correcting a

vol t age between2thg Itgm&tmgirgqler\,mé&o@fphsﬁr{be second electrode of the OLEDs
for making the value of the total of the current flowing between the first

el ectrode and the sggond@l ectrode of the OLEDs close to the 15 reference
current val ue based on a difference between the neasured current val ue and

the reference curre evi ce according to claim2l, wherein
t he measu(rasl ng neansgklg'ﬁ%lggo“%?su@l means. and the correcti ng nmeans are

provi ded for each of corr nd n 20 col or of t E A devi ce
according to clai m'?l gt?rgfo)ﬁmga%gmggdcw gV E‘H“teﬁ%a rﬁD‘“‘éﬁﬁdF@f‘l ght

is controlled wt Vi signal to display gradations. 25 24. A
devi ce acco@cﬁeﬂ%}“{]g F f%hl‘ Qﬁﬁiﬁe’i‘?ﬁigt he conmparing neans conprises a 61
a correction circuit for comparing the measured current value and a
reference current value and correcting a voltage between the first electrode and the
10 second electrode of the OLED for making the value of the current flowing between
the first electrode and the second electrode of the OLED close to the reference current

value by controlling the variable power supply.

26. A device according to claim 25, wherein the variable power supply. the
15 ammeter and the correction circuit are provided for each of corresponding colors of

the OLED.

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

20 the OLED is formed.

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

the OLED is formed by a COG method.



11111 111111111111 wiij 1i n circuit. 25. Alight
emtting device conprising: Rj“ |IB | abl e power supply; -an
anmeter for neasuring a curr en a first c,ectrode and a
second el ectrode of the OLED, and a correctlon circuit for conparing the

nmeasured current.v e.and a .reference _current value and correcting a
vol t age bet vveeng? Hg #Vf?tacépﬁﬂ‘,‘?g &elaaﬂ§5 hdereip asaeiusubrsaie radehish thae

OLED for nmking the value of the current flow ng between the first

el ectrode aR@TEHONEHHPraheammsts ioformpd ixateched ye atfustsubstrast enaviveh
current value by controlling the variable power supply. 26. A device
accordi ng tdlecq)b%iﬁ B3ormtdbernvithieonding stetledpower supply. thé 15 ammeter
and the correction circuit are provided for each of correspondi ng col ors of
the OLED. 27. A device according to claim?25, wherein a second substrate on
which the correction circuit or the ammeter is forned is attached onto a

first substrate3@m Wavieh ac@ftdindaoQdifd 255 V»fHéE'éIH@ pe?x%d dir H@‘({/lﬁ@h HLOL %'15'9 to

claim25, wherein a second substrate on whic correction circuit or

< tormea by e CETRE G Re QARG %1 t?“ﬁﬁ"’%@%ﬂﬁ?‘ o the &8

31. A light emitting device comprising:
a plurality of pixels each having an OLED:

10 an ammeter for measuring the total of a current tlowing between a first
electrode and a second electrode of the OLEDs provided in at least two of the plurality
of pixels; and

a correction circuit for comparing the measured current value and a
reference current value and correcting a voltage between the first electrode and the

15 second electrode of the OLEDs 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 the OLEDs provided in the at least two of the plurality of

pixels close to the reference current value by controlling a variable power supply.

20 32. A device according to claim 31. wherein the variable power suppliy. the
g P pi}
ammeter and the correction circuit are provided for each of corresponding colors of

the OLED.

33. A device according to claim 31. wherein a second substrate on which the
25 correction circuit or the ammeter is formed is attached onto a first substrate on which
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' rired is attached onto a first
substrate on which the OLED , r' ﬂﬂ %’gire bondi ng nethod. 5 30. A
devi ce according to claim25, wheren [ during which the CLED emts

light is.cnntrolled with a digital video signal to display gradations. 31.
A l'ight emni tthe RY-Efovs emednprising: a plurality of pixels each having an
OLED; 10 an ammeter for measuring the total of a current flow ng between a
first electrode and a second el ectrode of the OLEDs provided in at |east
two of the plurality of pixels; and a correction circuit for conparing the

measured currentqyval a@ne@ﬂcc@rdlhgftercm&e” CUTKR8h /Rlcdfd 3shuaes &%th'; flguﬁ
vol t age between the first electrode and the 15 second el ectrode o(f e

OLEDs provi degrecfioh Eﬁc@ﬂ orl @2Snrhe: 190 195&&@1%85)&0@ %uﬁi .%ifﬂls?rzsl{e JRELNY

the value of the total of the current f bet ween t el ecttode

and the Se%ﬂ@@)L%Iﬁ%f?&%d%t. t{jﬁg"qrne pI’OVI ded in the at l'east two of the

plurality “of I'Xe erence current value by controlling a
vari abl e power supply. 20 32. A device according to claim31l. wherein the
vari abl e power supply. the ammeter and the correction circuit are provided

for each of corr spondi,ng col grs of _the ED.. 33. A device according to
claim31. wherei g&é’ %F@Ffﬁggrt%f’@“ﬁglw%’@ﬁl@ Rsccont wibstrate growhighr ®gi ¢ or
the ammeter is fornmed i s attached onto a first substrate on which 63 Il ii
bill 1111111 IPFectionsiguit orehepmmatey is &rﬁ@d is attached onto a first substrate on which

the OLED is formed by a wire bonding method.

36. A device according to claim 31, wherein a period during which the OLED

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

37. A light emitting device comprising:
15 a plurality of pixels each having an OLED:
an ammeter for measuring the total of a current flowing between a first
electrode and a second electrode of the OLEDs provided in at least two of the plurality
of pixels; and
a correction circuit for comparing the measured current value and a
20 reference current value and correcting a voltage between the first electrode and th.e
second electrode of the OLEDs provided in the at least two of the plurality of pixels
for making the value of the total of the current flowing between the tirst electrode and
the second electrode of the OLEDs provided in the at least two of the plurality of
pixels close to the reference current value by controlling a variable power supply.
25 wherein the voltage to be corrected is changed with a constant size every
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34. A device according to claim3 1. wherein a second substrate on which
the correction circuit or the ammeter is formecgm,mmnmllrmmmo a first
substrate on which 5 the CLED is fornmed by a . devi ce
according to claim31, wherein a second substraté& oh wvhi ®h fhe* correction
circuit or the anmeter i.s.fornmed is attached onto a first substrate on
which the E‘i N “f@?rfhg‘ewcng\?%e“bﬂﬁdﬁ“ﬁ@uﬁ%f Regent iag and theyelegence
according to claim31, wherein a period during which the OLED emts |ight
i s control | E4TGRY YRIUE 15 diepged vitherasigabwidih. di spl ay gradations. 37. A
light emtting device conprising: 15 a plurality of pixels each having an
OLED: an ammeter for neasuring the total of a current flow ng between a
first electrode and a second el ectrode of the OLEDs provided in at | east

two of the pluraBiAydewée péccediag tardaim 8arwhetimtheciarablet phwer a@ppparteg the
nmeasured current value and a 20 reference current value and correcting a

vol tage bet wammeteihand thesbrretesi sivclat a8¢réviged &ﬁ‘f‘eﬁﬂlﬂoﬁb&‘ﬁés?@ﬂ@ingfqo’i% ofLEDs
provided in the at least two of the plurality of pixels or maki ng the

val ue of thendotap of the current flow ng between the first electrode and
the second el ectrode of the OLEDs provided in the at |least two of the
plurality of pixels close to the reference current value by controlling a
vari abl e power supply. 25 wherein the voltage to be corrected is changed

i th i 11124f 1 11. 111111111111 M S t]
the ditfor ence. SeARsREPRECHEId Lot s PoRbesin 4 6 RhA SRS £ £ hER tBorr ent

val ue i s chanced. wi t.h const ant w

i a . dt h. ) -
correction circuif or the ammeter is %ormed is attached onto a first substrate on which

10 the OLED is formed.

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
the OLED is formed by a COG method.

15

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

the OLED is formed by a wire bonding method.

20 42. A device according to claim 37, wherein a period during which the OLED

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

43. A light emitting device comprising:
a plurality ot pixels each having an OLED in a pixel portion:
25 an ammeter for measuring the total of a current flowing between a first
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38. A device according to claim 37, wherein the var t he
5 ammeter and the correction circuit are provi ded lﬂig W ?ﬂgspondl ng
colors of the OLED. 39. A device according to cl second
substrate on which the correction circuit or the ammeter is forrred IS
attached onto a first substrate on which 10 the OLED is forned. 40. A

devi ce accorlgctrgde anded sscomdalecwinerafithe QL EBs praliderhintat Eetit ton ofttieqiiutaie
correction circuit or the ammeter is fornmed is attached onto a first
substrate oofpixelhand he OLED is formed by a COG nethod. i5 41. A device
according to claim 37, wherein a second substrate on which the correcti on

circuit or the ammf ebrrbaidiEieg: ifsr abinpenies t@@tn‘i?e(&ufe'ciréh]e?l‘t't\sﬂﬂi b&d oD
which the OLED is fornmed by a wire bondi ng” met hod 0 42. A devi ce

according tq. eﬁbﬂbﬂ?tgl t aeérﬂi %Jrfé@%ﬁh&q \Q)%h@glet‘é\(%:eﬁ rfhé h ég[elégodggh@:?h d i ght

is controlle si gnal i ons

light emtt i I er ea avi.n n OLED
in’a pixer FOPRS EleciBe BRE OLPRs olubL Rl b Beschlvdity s“?fr B8 PRshy
fl owi ng bet peen a f.rst 1111 11111 11111111 L
trodb and o e HeSalrd Popt AETECEBE b rabatT e TaRe [iselEtose 81 he
plurality i xels; a_cor on cjrcuit for conpar t he nmeasured
current val a’ésgﬁ?fl el'e,:@@ ghte éb}%bérﬁrovléile énéli*ﬁjatclﬁﬁiééﬁﬁgtgé Plyrtgel
between the first electrode and the ) )

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
10 of the current flowing between the first electrode and the second electrode of the

OLED:s provided in the at least two of the plurality of pixels is measured.

44. A device according to claim 43. wherein the variable power supply. the
ammeter and the correction circuit are provided for each of corresponding colors ot

15 the OLED.

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 tirst substrate on which

the OLED is formed.

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 tirst substrate on which

the OLED is formed by a COG method.

25 47. A device according to claim +43. wherein a second substrate on which the
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5 second el ectrode of the OLEDs provided in the a WO of the
plurality of pixels for making the val ue of thet ‘ﬂmﬂg nt flow

- kg between the first electrode and the second el't

provided in the at least two of the plurality of pixels c ose to the
reference current value by controlling a variable power sup . Wherein a
speci fic i mEQEeraonsEITLEhe ammeier ipforaledippiachpd apem ft"ﬁbsqt@tf&ﬂe orjwhigh t he
current flow ng between the first electrode and the second el ectrode of the
OLEDs provi db@l%h’ﬁ@ irefosmeti by st wirobonding meethddir al i ty of pixels is neasured.
44. A device according to claim43. wherein the variable power supply. the
ammeter and the correction circuit are provided for each of correspondi ng
colors of 15 the OLED. 45. A device according to claim43. wherein a

second substrat ¢80A dvicelactbRling @y ¢clgiet 4DNvldrel perfid dlrthgawhRhehe CLEDT Med
is attached onto a first substrate on which the OLED is formed. 20 46. A

devi ce acgoremlf&q;%m Isc&;}hfsu%a wf(l'h@ﬁ@n'ﬁl ald%s@,fgﬂql @tmgla@%ﬁadaaom ch the

correction circult or the ameter I's forned s attached onto a first
substrate on which the OLED is formed by a COG nethod. 25 47. A device
according to claim43. wherein a second substrate on which the 66 Il1l1lh

VLTIV T Mt et SEpSRbED chr v, 00 egimeter s
W12 Dond! ng Mol Rod, e oL LR, SRR B a1 P
signal to display ggnagr%EAe?Qrsfor measuring the total of a current flowing between a tirst
10 electrode and a second efectrode of the OLEDs provided in at least two of the plurality
of pixels; and
a correction circuit for comparing the measured current value and a
reference current value and correcting a voltage between the first electrode and the
second electrode of the OLEDs provided in the at feast two of the plurality of pixels
15 for making the value of'the total of the current flowing between the first electrode and
the second electrode of the OLEDs 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

20 electrode and the second electrode of the OLEDs provided in the at least two of the

plurality of pixels is measured.

50. A device according to claim 49, wherein the variable power supply. the
ammeter and the correction circuit are provided for each of corresponding colors ot
25 the OLED.
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49. A light emtting device conprising: a plura itii of ii xel s each having

I S
an CLED in a pixel portion: an ammeter for measj | I ﬁl]”“ﬂl{q a current
flowi ng between a first 10 el ectrode and a secOr¥ig s Offthe OLEDs

provided in at least two of the plurality of pixels; and a correction
circuit for conparing the neasured current value and a reference current

val ue and correfliAgleaicealccagiinged van 40hehkidish setel fuddeaansh &hrh wecond
el ectrode of the OLEDs provided in the at |east two of the plurality of

pi xel s 15 f @brrB@idn@rduiterr\iad sfirRier i ®rinell & arRbhddénts WriTr@ubhd- AWy gg’ﬂ!@fﬁv\ee“
the first electrode and the second el ectrode of the OLEDs provided in the

at | east twyOhH EReisRbHral ity of pixels close to the reference current
val ue by controlling a vari abl e power supply. wherein the reference current

val ue differs depending on an image displayed on the pixel portion when
the total of the current flowi ng between the first 20 electrode and the

second el ectrodg, 0 he OLEDs. provi.ded in fhe, at |east two of the
plurality’of pi |éq%¥‘cﬁ@§§?%8& w05l 439‘6#@8“%&%90&5&&%%%&%|Oai‘ﬁh1&b,the
wherein the variabl e power supply. the ammeter and the correction circuit
are provi de@?@?l%&wugpré@%%ﬁéﬁéﬁ fegmed [stiachsd ompg aifis sobgtmite g which | Qg
wrrra1r iy I 1111 LY K51, A d evice according to claim49, wherein a
second substhedPbEbhisipinadd bha CQGmesked.on circuit or the ammeter is forned
is attached onto a first substrate on which the OLED is forned. 5 52. A
device according to claim49, wherein a second substrate on which the

53. A device according to claim 49, wherein a second substrate on which the
10 correction circuit or the ammeter is formed is attached onto a first substrate on which

the OLED is formed by a wire bonding method.

54. A device according to claim 49. wherein a period during which the OLED

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

55. A method for operating a light emitting device a plurality of pixels each
having an OLED. comprising steps of:
measuring the total of a current flowing between a first electrode and a
second electrode of the OLEDs provided in at least two of'the plurality of pixels:
20 comparing the measured current value and a reference current value:
and
correcting a voltage between the first electrode and the second electrode of
the OLEDs 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
25 of the OLEDs provided in theat least two of the plurality of pixels close to the
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correction circuit or the ameter is fornmed is attached onto alrst
substrate on -which the OLED is fornmed by a COG nethod. 53. A device
according to claima49, wherein a second substrate on which the to
correction circuit.or the amreter is fornmed is attached onto a first
substrate on which the CLED is fornmed by a wire bonding nethod. 54. A
devi ce accoreferagce ourtutivaluthaseden adiffacmperticodeahthe mgasured butrdre vluERndeni t s
light is controlled with a digital video signal to display gradations. 15
55. A net hothd @fereper @irteng valdel ght emitting device a plurality of pixels
each having an OLED. conprising steps of: neasuring the total of a current
flowi ng between a first electrode and a second el ectrode of the OLEDs
provided in at least two of the plurality of pixels: 20 conparing the
measured current value and a reference current value: and cor i

vol tage between the first el ectrode and the second el eimmm R EDs
provided in the at |east two of the plurality of pixel 1641 118 Iﬂm
value of the total of the current flowi ng between the fir&t 'l ectrsode and
the second el ectrode 25 of the OLEDs provided in theat |east two of the
plurality of pixels close to the 68 reference current value based on a

di fference between the neasured current valise and the reference current
value. * "11' 111 Itiilii 69
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