2 0 Jul 2006 LIGHT EM TTI NG DEVI CE BACKGROUND OF THE I NVENTION 1. Field of
the Invention 5 The present invention relates to the manufacturing nethod
of sem conductor device, in particular, present invention rel g@Es)jitBiR
light emtting device conprising an organic light emtting device (OLED)
formed over a substrate having an insulating surface. The invention also
relates to an OLED nodule in which ICs including a controller, or the
like, is mounted with an OLERjpgieE ~p this specification, 10
the light emtting device i ngludeshﬁnﬁ%ﬁ%%hgggé Eand for the OLED nodul e.
El ectronic equipnment using the light emtting device is also included in
the present invention. 0t eg at in the present specification, the term
"sem conduct or devi ce" geR&EHPHAUND QK JHEINYENTRONhi ch is capabl e of
functioni ng P dbt thedhiGhiion€M conduct or characteristics, and a |ight
emtting device, an electro-optical device, a 15 sem conductor circuit and
an el egtroni cd ded in the_sem condyctor device. 2. ~

ice are.all..incl g
Descri ption of f%g Pﬁ%ﬁegfgﬁ enfien F?é%gﬁfq (he manufariy methodiof semigpodrater ( Thi n
Film Transy rs rate . has _been greatl|ly.progressed,.and its
appl i cati ?rﬁﬁ{cg’ diﬁ \étg‘{ﬁlgréﬁ}régfﬁrti@&c 19 Blrslﬁgag‘?/?g‘ggﬁ eén%'?‘?gg VNP IERE M bped.
In parti c@rénic BeAFdmH8hPUedicR iThy i paher field effect
mobility (a sno rgf erIFl_ed_ ?oealsf;_ %@%ﬂl?){fﬁﬁf&gk@% E§¥§%?at£hg‘gﬁgéﬁtlirl lﬂ%ﬁmgl'FT
using an safMEPhqUs isidrtoaralid kihtednd bhUBED S08ARAR! wnih Ih‘%_gqélﬁﬁﬁ%da
operations. Therefore, a driving circuits that consist of S usfng a
pol ysi | i cenntrollem orshlike iisletudiedrwithe OB paidD SNHRRat R tﬁiskgl:éificzﬁﬁ)ﬁ the
devel opment for controlling respective pixe?s is perfornmed 2 actively.
 Si nce1ri vhaldeht emditing dedomlinpiuded the ©1ED pme:] subfok (iRt @LBDenédWQrHle¢ained i nt 0
an active nmatrix display device, there are various advantages such as
reduct i on ¢APEISEt usipgihe dighUenitdng detice inatvodnclndahini the pofsetttievatitopl ay _
devi ce, inprovegRst tiad i HedpraBsl spdBEQYBRERM: kdint P UL 2006
In addition, an active mat rei >E<)rl [ gh?ﬁégﬁttli n’gmcfeit/ﬁgrcnte %%%Q?%ﬁacﬁéfi%gggnpl y
referred generally indicates a device which is capable of functioning by utilizing

semiconductor characteristics, and a light emitting device, an electro-optical device, a
15  semiconductor circuit and an electronic device are all included in the semiconductor

device.

2. Description of the Related Art

| Recently, technology for forming TFTs (Thin Film Transistor) over a substrate

has been greaily progressed, and its application to an active matrix display device is

20 actively developed. In particular, a TFT using a polysilicon film have a higher field
effect mobility (also referred to as mobility) than that of a conventional TFT using an
amorphous silicon film, and thus, is capable of high-speed operations. Therefore, a
driving circuits that consist of TFTs using a polysilicon film is provided over the same
substrate as pixels, and the development for controlling respective pixels is performed

25  actively. Since driving circuits and pixels over one substrate are incorporated into an
active matrix display device, there are various advantages such as reduction in the
manufacturing cost, miniaturization of the display device, improvement in yield, and

improvement in throughput.




to as light emtting device), which has as a self-lum nous el enent an OLED
is actively researched. The light emtting device is also referred to as
organi ¢ EL displays (OELDs) or organic light emtting diodes (DOEDp)S An
OLED is self-lumnous to have high visibility, and is optimal for nmaking a
di splay thin since a backlight like used for aliquid crystal display (LCD)
is not required. Further, an angle of view has no limts. Therefore, a

light emtting,deyi-ce _usi an. QL has. .t hus co under the spotlight as a
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emtting device using OLED, since TFT controls current anount flow ng
through OLED, AhtOLBR insdlf-tesinonech hdverhidicvisitifty, a&BR dpoimat U6 @nkingff ect
mobi l'ity anmorphous silicon is adopted. It is preferable that the
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reduced a area (the periphery portion of the pixel portion) is
al so redu@gg?aﬂé&ggg%, even when the TFT is formed by using the

poleid feon. 1A% RLSEAGR) b SEAHT 8 LSRG Thidk R BYELETY

the characteristics of ‘a nsistor
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conventi onal T is equal to or smaller than O I'n conparison w he
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problemthat is 20 JUL 2006 dispersion is caused easily inits

char act er ¢lstricosfod uealizingathd ateed mhai-nedving s@stbgundary of a crystal grain.
In the light emtting device, at least a TFT functioning as a swi tching
el enent and dnpdditiosy faubppyipose afrealiziop thecactisre meuntix ticviag sQEER, & the
general ly arranged in_each )

15 "light emitting device using OLED, since TFT controls current amount flowing through
OLED, it can not realized when TFT that uses low current effect mobility amorphous
silicon is adopted. It is preferable that the semiconductor film having a crystallizing
structure, typically, TFT using polysilicon is adopted to connect to OLED.

The semiconductor film having crystalline structure, typically, a polysilicon

20 filmis used to form TFT, and pixels and driving circuits are formed integrally over the
same substrate, thereby the number of connecting terminals is dramatically reduced
and a frame area (the periphery portion of the pixel portion) is also reduced.

However, even when the TFT is formed by using the polysilicon, its electrical
characteristics are finally not equivalent to the characteristics of a MOS transistor

25  formed in a single crystalline silicon substrate. For example, the electric field effect

mobility of a conventional TFT is equal to or smaller than 1/10 in comparison with the

single crystalline silicon. Further, the TFT using polysilicon has a problem that is




5 pixel. Alowoff-electric current (loff) is required in the TFT
functioning as the switching elenent while high driving ability (an
on-electric current 1..), the prevention of deterioration dueoék? ﬁ\ hot
carrier effect and the inprovenent of reliability are required¥dUk {8 TFT
for supplying the electric current to the OLED. Further, high driving
ability (the on-electric current 1..), the prevention of deterioration due

to the 10 : i f .and .the i nprovenent of relighility are al so
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| um nance JOdry@aPigl. is determined by the ON current (1.") of TFT which is
electrically connected with an OLED and supplies current to the EL el enent
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caused in lumnance if ON current i s not constant case 0
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current to the OLED is dispersed 1.56% (=1/64) from a fiducial point to
shi ft one SYitghingeigracnt xthilgdhigly ddvingwhidity Gokm-¢lsctiiocmednt Ithahgprevehtidi | ayer
pattering ?gﬁéqrunevenness of the thickness of EL |ayer disorder the

substrate® radon, dug it ¢ hot cargier sfipenandtheuminroesment afhiekiabitivientd on

makes it the.subject e made .in view of the above-nentioned problem to
reduce t h& €W ai& t@?it’ﬁ Eorv E‘f‘F%rﬁheoFlf’é‘é{PhC“FFeF,t Qe PSED-edyeher tigh

iati 1: } 2 by b | [ nto th bj ect t
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i ght em Hbiaflﬁledﬁi/\iiﬁgcirmw resolution is tried to be raised, the problem
that the apertyre rate, was stricted by arrangenent of electrode for the

retention capaciTENeE ﬁlWeafh_%)' YRAN2PES; ¢ opixahig detsemigiedibiyghe CBY cwraend fijon
e T (T RS Rt S S Y
rate in aelimeal without depending on the drive method, there is a problem dispersion is

15 caused in luminance if ON current is not constant in case of displaying white on overall
surface. For example, in case of adjusting iuminance by light emitting time and
performing 64 gray scales, the ON current of the TFT which is electrically connected
with the EL element and supplies current to the OLED is dispersed 1.56% (=1/64) from
a fiducial point to shift one gray scale.

20 Moreover, when OLED is formed, the gap of EL layer pattering and
unevenness of the thickness of EL layer disorder the substrate. There is a slightly
variation in luminosity. This invention makes it the subject to be made in view of the
above-mentioned problem, to reduce the characteristic variation of each TET, and to
reduce the variation in luminosity.

25 Moreover, it is also making into the subject to reduce the variation in OLED

which is not related to the characteristic variation of TFT, and to reduce the variation in

luminosity.

SUMMARY OF THE INVENTION




portion. As one of typical indicators of TFT characteristics, a V-1
characteristics graph is known. At a position where a build-up in the V-I
characteristics curve is nost precipitous (it is also called as a rising
poi nt), value of electric current changes nost. 10 Accordi nglychHLtzW@ case
that an electric current supplied to an OLED is controlled by a TFT, the
value of electric current of the TFT that supplies the current to the OLED
| 'argely di sper dMereonan in venvémtiongl poiivd ntlitSpayse sighi RehiMRleUgvake, Whdpge at
the risi ng_poi is-called as threshold voltage (Vth) and” is a voltage by
whi ch the er‘%’?“tu‘%“ sufiriedfade wisse> Bis- moblea tfﬁuﬂh%@mwwfe ratt wagengrialed byt i s

15 regar dg h it

regar ded tﬂr é\}i}eér%th)t?ﬁgelc ﬁé f)(}erg%%rle%éqﬂtfo %e?ac ﬂcelﬂérpé’é Boftwna?“&F€1%WH§18/ol tage
and in poder reensempapavitaiey DET, Gﬁzhk&fédwﬂ rhaefiR 100 HeldNeSupfeadi@Rer si ons
in the electric current value of the TFT. pecifically, one I's the sinple

di sper 8i onn@néiogmime L eiiering detpikd stuctuenwhich mizeatint dpeeu0ratt iner pixsl t he
di sper si ogmwlt h respect to a nedium val ue (average value) of the electric
current valUed-in an ensenble of a particul ar nunber of TFTs (in the

present speci fAsatd @ﬂly{)fclal MdftafRE LB TR dPﬁra@é ch&ag l\ﬁficﬁﬁa&eﬂﬁ{cgaﬁlda ged

di spersion). The present inventors have oun at there s a epncy t hat
the | attefis kodpwperAi ampositivenssers ta buitd-yp dn tmmi vidrh@g@stis! dievd ¥hosd N Fi g.
3, relationshi % bet ween Vgs in, p-channel fpe TFTs (channel width W= 8
m of var |P6‘?féPIE‘H’é He 2lsargtisd ay s riping poiw), rﬁal@m rﬁlecmc Ay Ehangea0osn and

400 A is.sho
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experinmental data of the TFTs, the present invention wll now 0 JUL

2006 desclarsda dispesiss avhien thiheising peint lWéspasks.l engt h of the TFT that supplies
t he value of electric

o oL g e R Ted 087w PSS Pt e
are prepaietvindge bydvsieh 1 TFT ¥ SREhYE t@hn sis@re. Yurthermore, in general, it is
15  regarded that the closer to zero the Vy, is, the better it is. It is regarded that when the
Vi, becomes larger, an increase in a driving voltage and in power consumption may be
caused.
There are two kinds of dispersions in the electric current value of the TFT.
Specifically, one is the simple dispersion 3 sigma of the clectric current value and the
20 other is the dispersion with respect to a medium value (average value) of the electric
current values in an ensemble of a particular number of TFTs (in the present
specification, this dispersion is also called as a normalized dispersion).
The present inventors have found that there is a tendency that the latter
dispersion depends strongly on gate voltage value (Vg). In Fig. 3, relationship
25  between Vgs in p-channel type TFTs (channel width W = 8 pm) of various channel
lengths (5 um, 10 pm, 20 wm, 50 um, 100 pum, 200 wm and 400 um) and normalized
dispersions is shown. Furthermore, in Fig. 4, relationship between Vgs in n-channel
type TFTs {channel width W = 8 pm) of various channel lengths and normalized

dispersions is shown.

30 With experimental data of the TFTs, the present invention will now be




5 and with the channel width fixed at 8 m and wth the channel |ength

varying in 50 m 100 m 200 mand 400 m respectively. Wth ea?m‘ﬁ&g@@e
TFTs, the dispersion of on-current and nornalized di spersion are red
These neasurenents are shown in Fig. 11. However, as shown in Fig. 11,
when only the channel length is nmade |onger, the current val ue becones
smal l er, but the dispersion with respect to the nmedi umvalue 10 of the
el ectric cdescohedin detaih ensenbl e of a particul ar nunber of TFTs (nornualized

di sper si on) doe%vﬁot change. In the %resent invention, in order to nmake the
di spersion | onerY "&¢ thﬂhagneldgggtgrfgd ¢ d Hathat supilics aﬂcﬂ%gctnha;nrrent foetigt h as

to be ten I ndreds tines er.than ever
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gat e vol t adsperaiog 3f digrhb eedroiRs.aTHH fre Y gapdBw N #Y skSat LINULdV PLD

outside is set to drive. The TFTs whose Vd is set at -7V, cha neI mndth IS

fixed at sarrﬁ Wéh@@fﬁ@nn@l\vldﬂ@mmtE&mamdamhaﬁe chaanel lamb sagdngfn 3hem,

di sper5| on ?8 (% @Qt s and the. nor.malized di spersi ons t her eof at
Vg = -3V, B%“c %‘1‘% 9% ygnarpegtivaly, Wil gach of thegT i Mes dispersionofs
whose Chan&@buﬂr@tﬂginﬁ dotmhRPedUiBF & i8R géf"fr\/gstﬁ% V?queﬁeaZ& g}ﬁcﬁl{shaeﬂngFTs whose

channel length is 200 mare neasured W#hose

channel | em@g ils mem,aalsehmmﬂur?@dlhtwﬁég ofly the ébanvel Mi‘?&liﬁ ﬁﬁﬂ@lodg%§ul ts
are shown |n Fi shown in Fig. 2, as the channel Tength is made

| onger and hFﬁBFgWaQ‘FFeb“QSF’éS SIBSHVOW‘féB@dJ(SN@}?IOF sVlﬁﬁG@ﬁlchﬁOgbft medtm Mmlluy t he
si npl g é)dl lscﬁie h%'e%btﬁé cﬂf}eﬁﬂé SRl edie Pfél (?Ttg% 8a;£ 0&%% 8? T@Tgr(g(r)m an be

reduce is exa i'n-or 1458vi ng
| onger Chadllﬁlﬁrmbﬁ)’l@(té@d&chl&%d; However, it.is not restricted to the above.
but, in order to make the Vg |arger, wi t hi n perm ssible design limts, for
i nstance, the Bh&rméteswtdmhewqmyntmdmwemkortherdlsparsmuﬂ@eer[ aglBn er a

d of th TET 30 ly resistive, or a contact
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vol t age nuch
9 outside is set to drive.

The TFTs whose Vd is set at —7V, channel width is fixed at 8 pnm, and channel
length is set at 50 um are measured of the dispersions of the on-currents and the
normalized dispersions thereof at Vg = -3V, respectively. Subsequently, in a similar

20 manner, the TFTs whose channel length is 100 um are measured at Vg =-3.75V, the
TFIs whose channel length is 200 pm are measured at Vg = -3.75 V, and the TFTs
whose channel length is 400 um are measured at Vg = -5.75 V. Measurement results
are shown in Fig. 2.

As shown in Fig. 2, as the channel length is made longer and thereby the pate

25 voltage (Vg) is made larger, not only the simple dispersion of on-current but also the
normalized dispersion can be reduced. In this example, in order to make the Vg larger,
the TFT having longer channel length is used. However, it is not restricted to the above
but, in order to make the Vg larger, within permissible design limits, for instance, the
channel width W may be made shorter, a source region or a drain region of the TFT

30 may be made highly resistive, or a contact resistance may be made higher.




hi gher than ever to drive and may have | ow channel conductance gd Fig. 1
shows data 5 corresponding to Fig.2 and is a graph show ng chann

conduct ance gd of individual TFTs under the sane conditions (\2gﬂ JUhéUUﬁ
channel wi dth, and the channel length) as the data of Fig. 2. In the
present invention, when a TFT that supplies a current to an OLED is nade
such that 'in the range that the sum of source-drain voltage Vd and

threshold 10 vBhltthgelow hhé présangimventien pgatidesOITFAGENIE, cHahAdl lefethl e the
range of vd +-Vih channel conductance is fromO to 1 x 10-8 S,
pr ef er abl y‘%BC opger seecHlicallysseveral fang of o gvistabhumirgdoftimes Bgenthah éss so
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certain constant CUI’I’é can be

above, r eshighémbarf ¢v@itd ey Saml they haRIONShaGRISMTRRGE ?
di sper5| on of the OLEDs themselﬂ:s caused by an area %gﬁtrﬁt is%&r}gsl%a%n EL

| ayer dué«'OFWSHOfth &r ﬁign?bamﬁ istregitaph skewimgrthagan coadadtaeergidofciadividual
Fur t her nor. duct ance gd smal |l er, even when the
GLED . b0 TotadP TR Pag E0E e, BS e (e, St i chrmogk gkl the O ED

can be muidtpbned. at a constant value, resulting in maintaining a constant
brightness. In Fig. 12, 1d-Vvd curves and | oad 20 curves of the COLED are
shown. The chankethequestut ireotoydvhadi CFTemansplids andur@ht td Be OXRIYds cur ve,

and as the c cEann | .conductance gd is nmade smaller, the gradient of the
1d-Vvd cur %"U‘E‘E'é‘ars‘r‘f‘aﬁhiee‘ﬁ“ger Ehﬁhrchq ﬁgnm sqursaissaiarioltage W and tmshaddr r ent

val ue.q OLED,.are cur

rel ati onshloll:tlagetv:lt W%’lsni? e tﬂﬁg ren § p’ﬁ‘éfs’ i teange P)EI) re%\(I_i/IE‘D(\J/étll*?e:I t he
. .vd when Vg:hEnne3 G%ﬂ&/u@ﬁlibealsm&ﬁl&ﬁ{&ﬁk Q@oTlnggé}gl%BI §q< t1g9t§1gr QED fefir i ven .
in a saturation region, For instance, when - 17V, since a voltage
on a cat hoveferibiie2ixst0” 15’ oW/lesgmsoyidiat élgperslloatoﬂtlsa amrmnt thao flohve tHEDIFE ca® V.
Accor di nglb\é nput to the OLED becones al so zero.

Furt hef nor g, reg‘fcﬁ‘ér%ﬁﬁ & al@ﬁﬁl’ll?éa“étmgﬁ“ﬁ %P@Fg@c‘f{fiddﬁ tROPREDS the |d-Vd cur ve
and the | oad cunVRid@for Rethe GbER, Cr@é’lﬁglggo%ﬂlsthk%n{mr Qﬁérglrtl.k Eﬁcﬁictan%? vo 7

when the gd is smaller, there 13 an I ntersection poin

V. At 16hatthe disporsionefdhe OERDswhémeelt dsadausal lb)ﬂﬂuhreh(@chﬂﬂﬁctﬁmaﬁ 2AUt1 BRRp OLED
is 1lx 10.6 E@L and. | um nescence of the brightness corresponding to this
current GHF {2 PAtEBRESSIARHERIMEp AN bR alsgdequeed mintthermare, ihinekiegehe si de

of a rigNthdfle caffhcRince gd smaller, even when the OLED may be deteriorated for some
reason, the current flowing to the OLED can be maintained at a constant value,
resulting in maintaining a constant brightness. In Fig. 12, Id-Vd curves and load

20 curves of the OLED are shown.  The channel conductance gd indicates a gradient of
the Id-Vd curve, and as the channel conductance gd is made smaller, the gradient of the
Id-Vd curve becomes smaller, resulting in a substantially constant current value. In

Fig. 12, the load curves of the OLED are curves showing relationship between the
current value that is input to the OLED and the Vd when Vg =-3.3 Vand a p-channel

25 TFT connected to the OLED is driven in a saturation region. For instance, when -Vd is
—17'V, since a voltage on a cathode side is —17 V, a voltage that is input to the OLED is

0'V. Accordingly, a current that is input to the OLED becomes also zero. Furthermore,

the current value at an intersection point of the Id-Vd curve and the load curve of the
OLED corresponds to the brightness. In Fig. 12, when the gd is smaller, there is an

30 intersection point where —Vd is—7 V. At that time, the current value that is input to the




| eft side the |oad curve of the OLED may be noved, the current value hardly
change, resulting in a uniform brightness. Furthernore, when an individual
OLED itself 5 disperses, the |oad curve thereof noves to either the right
side or the left side. Furthernore, when the OLED deteri orat es) Jth&0§ oad
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Most n-channel TFTs of, pixels for use in liquid crystal panels are of size

channel | &HGISRCHOBP LRIt fhofped enrve of the GRED Amien destltingdrdiff@em ourGnt | n
gener g, i | fbraove .an .open area ratio, it is regarded that the
Sl 16 ot sRE B6fort Shd PG UE 42BaBRR RS i bk pna.indoe LS G the gt i on

area, is, stABeb@VELWhES heStoad AARRY §F ﬂﬁG'dLEi{gldH%Sto%? g isifdgb

t hi nk of
maki ng the channel |ength such |long as 25 m or nore. u%?%%‘rar{r)grﬂtéff it is

found t hatigteaigratiooywheicnriehgvalds hamdly tiengess thhathe diwersihaongk brightlels i S 5 m
or 10 m the Vg | eas .di,spersgs in.the range of 8 Vto 10 V and there is
an i ncr ead] gUEEh SRS IR 2 HUloamsighinesh when the Vg is 10 V or nore.

Accordingly, it u f in.the case .that, the, channel
length i S mhde H%gh %r&&?&%ﬁggt? %‘gﬁm@é’gw@%ﬂc\?&di gl 1 hangel pmeth is

di spetsi omadet@mges andehorebyt the MMPATE turiBetd dnltf-GRBanLL ok Rk et BB dRanl 00 M
or nore, various shapes 7 2 D JUL 2006 can be thought of as a Sem conductor

| ayer. Typt hgirelatedmist osbe drivgny ddoweehapeoihar means, the channel conductance gd

may be further lowered. For instance, the channel conductance gd may be in lowered
by forming the TFT in a LDD structure, or by dividing a channel forming region into a
plurality of sub-regions.

20 Most n-channel TFTs of, pixels for use in liquid crystal panels are of size
channel length L x channel width W = 12 um x 4 ym and L x W = 12 pm x 6 pm. In
general, in order to improve an open area ratio, it is regarded that the smaller an area
that the TFT occupies in a pixel, that is, an occupation area, is, the better it is.
Accordingly, it has been difficult to think of making the channel length such long as

25 100 pm or more. Furthermore, it is found that, as shown in Fig. 4, in the case that the
channel length is 5 pm or 10 um, the Vg least disperses in the range of 8 V to 10 V and
there is an increasing tendency in the dispersion when the .Vg is 10 V or more.
Accordingly, it could not be thought of that, in the case that the channel length is made
100 pm or more, the larger the Vg is, the less the dispersion becomes.

30 Furthermore, when the channel length is made 100 pum or more, various shapes




whi ch a sem conductor |ayer 102 snakes in an X direction as shown in Fig, 6
(it is referred to as Atype in the present specification), a shape in

whi ch a sem conductor |ayer 1102 snakes in a Y direction as sho g 9-
13A (it is-referred to as Btype in 5 the present specification), and a
rectangul ar shape (a sem conductor |ayer 1202) as shown in Fig. 13B. Still
furthernore, when the channel length is nmade |longer, in the case that a

| aser beamanah tiought of ¢ eSBmicondnPlor ¢5hcaS RRPExshFRS hofual A J.09 ;L he
TFT, the djspersion of the |aser beaméjycanlg%3 aal s)({) r@du’cleg].UdE' t@aggéﬁ of
conbi nat i oHBICBR Jepucansiurtor layerckZasmakehim sed dinewdivetarshbayiein Ei?aeq& iof L x
W= 87 [tr C ectangul ar shape), L x W= 165 [tmx 7 [tm

(rect angullgg&?éat%éa??( Ey B Wﬂc §§Sf?trﬁf’5‘('8§i)°?‘tlﬂ‘i)v ¢ sByedRgulish agsapeondugtox W =
165 RM X 4afdr100 864IRRGH 1Y dFBARR) as dh Ti i thas G Lype) ., and
Lx W=500Itmx 4 jim(B type), E}Jtsnd0 3%ﬁég'on%£tlv[a%ﬁé§re@égr? in pXé’beed of
the | ader thearsset specificatimhy @ad ar re@tdngonit SBape (2h@miEdhiduc: Qaprep@npds Wth
15 these T Tsh.eﬁperi Eents are conducted to study the relationship” between
the TFT si®28YBAR§1& HdBshape of the seniconductor |ayer, and the di spersion

3 si f thg; T. . He th b ' di at ed
Lo i morove t he oy STARHRRY En hEEHITle 1Bl 1s o IWREE mERTEpebiar

resul ts i aschdeemsmdifiionhgrogedseisvaplia@ s Veheof Stels &N for¥ilng thd 1\15"[6‘&{?@: shown,
and in Fig. 19, experinmental results in the case of the ga"fre 20 voltage Vg

= -10 V afifPgEsien obthyg lases beRmwan henalkd geluce® #With dh ofecbmbinatidnges thg A)  of
t he onRacur .S_ar | so_ shown. Furthernore, relationship between the TFT
si.ze g?ld 1{15@2&%%%@ tﬁ? SW@E@‘?W%‘&W Pey fyler Wamf/ Whex gi@@éqegﬁa@guiee
..sigma) of shi)t orespol val.u _ T kS0 in and shown in
Fig. 20. Igréc}?ﬁ) Fi gs. 18qa6r51d&llf9? —)l(}{hggrr?g agé‘!rﬁgégﬁ% erbnft Lt)ﬁé)rae‘ %g A én%étﬁby t hat

t he | ongelrectipguldbsicipaniek W enghuh xi Sspmt(Retmigalar ehapeha. diveReyoRi aR xof the
on-currents I@% The djspersion of the |laser beamis smaller in the |aser
scanni ng $FbEY P gk s &cWihalo i x 4indBdypainend fusdctomgerith hecaotinmel

i 11 er ot *Panar e e OO s ot ullec E R Soc, W rF ESREReREGAr 60 ¢ ha
the | emgethest TFTEhapofinech®ngé BodducfedBdtidytiierdMlRshib el Shehs ¥t §f. t he
| aser |ight can be reduced. 30 Furthernoré&, it can be read that one whose
di sper si oAt ¢hensdiape ed uibe dsemiconduciyr=1a56Q Md2the disherRIA6(3 sigma) of the
on-current of the TFT. Here, the laser beam is radiated to improve the crystallinity of
polysilicon. In Fig. 18, experimental results in the case of the gate voltage Vg=-5V
and Vd = -6 V are shown, and in Fig. 19, experimental results in the case of the gate
20  voltage Vg =-10 V and Vd = -6 V are shown. In Figs. 18 and 19, medium values (nA)
of the on-currents are also shown. Furthermore, relationship between the TFT size and
the shape of the semiconductor layer, and the dispersion (3 sigma) of the threshold
value (Vth) of the TFT is obtained and shown in Fig. 20.
From Figs. 18 and 19, it can be read that there is a tendency that the longer the
25 channel length L is, the smaller the dispersion of the on-currents is. The dispersion of
the laser beam is smaller in the laser scanning speed 0.5 mmy/sec than in 1 mm/sec, and
the longer the channel length L is made, the smaller the difference of the dispersions of
the different laser scanning speeds becomes. That is, it can be regarded that the longer

the channel length L is made, the more the dispersion of the laser light can be reduced.

30 Furthermore, it can be read that one whose dispersion is most reduced is L x W = 500




mx 4 p.m and the dispersion of the on-current is smaller in the A type
than in the B type. In view of the above, fromFigs. 18 and 19, it can be
seen that the dispersion of the brightness of a Iight em ttingzdeujcpg n
which the TFT that supplies a current to the 5 CLED is operatedin a

vol tage range until a saturation region is attained can be reduced.

Furt hernore, when conpared with the current value flowng to the TFT fi xed
at a constiamx 4pinuend theeligfasior bf wiecdirhciitdrs idaudlRE il heh® tFi@hh@in thEif. 21
shows a gra h show ng the dispersions when the current values are fixed at
a const antYRfal ue (ld = 0.5 10 A). FromFig. 21, it can be seen that the

di spersion of tie;k;Lg | i 1 Ling dewi in whi.ch the TFT
that supplies thelculror g{r?[b%t%ge’?ﬁ%rhg%hggﬁ%%%’maéaen&c%ﬁen ﬁﬁgﬁbea(ﬁfﬂeﬁlf”_bﬂ regi on
can be reduckdghthesstoffi@light emitShgibect b which GRTPE @ d¢bpiRath dhent Wiggper si on
is nost reduced in L x W= 500 mx 4 m and the on-current of the Atype

di sper 3es Y3 16 ppsrated 1B 2 yoltage1mnge junkil fausatireriom regiofiig.at@hed| @a bel | s
t hat ther edu%efi‘ tendency that the longer the channel length L is, the |ess
the dispersion of the threshold voltage (Vth) is. Furthernore, since as

the channel | ergirhetmé, WREE cHRPIRM witl e LuSRET $4108 fler.fi%%R% t?le%’[ﬁﬂ‘ E}E‘%ﬂe shol d

val ues and on-currents, that is, electric characteristi are
reduced, ita camsting valigathd edanded widibt Wasbsttdrhe belsmplersiFog Xifshblhe algggt beam
is reduced, 20 hut also the dispersion resulting fromother processes is

reduced. Sr9Yingths dipsisinns whepde suirent valyps arérﬁ&e@iahgcmaré@aﬁlsﬁdqg O#n OLED,

it thhe: I (i f the TET that is
br ovt A2 PA0E ol By, D0 IR Bepleh 1aiE IResE BF BR e & fus [t rrr
size is smmlittingtdeeicdiis paici B8 TRT ﬂ;hgesdpPﬂhgltjh@léahef{ﬁE th€ birmtsgsﬂe&t{b&ﬁa '22

| arge and is a main reason of the display irregularity in a display
devi ce. | He fiduigtar region fan baredueedf [Fowhognare, sitelaOyED doribegeadritat oiid ed

with the TET, .| argel i vi ded, ere are two nethods. Specifically, one is
a net hod Eﬁg?“%ﬂ‘? ?‘bﬂsﬁfegﬁ‘ée‘fi 18?& ¥ &QF DR M3, 7R L Bl CEE MG thad tipe
saturati 06isb@ﬁh@&s§ﬂﬁn&ﬁ'@3Q?ﬁ@r one is a nethod that controls the current
in the voltage range until e saturation region is attained. Wen, 30 as

shownlin Fig. SfilMiurthemnares Figl A0 atmosithnthagdiese isal tcadencanpht d lGipdrid h a
sour ce-dr 81i1ar}1n%1 length L is, the less the dispersion of the threshold voltage (Vth) is.

Furthermore, since as the channel length L is made longer, the dispersions of
both the threshold values and on-currents, that is, electric characteristics of the TFT,
are reduced, it can be regarded that not only the diépersion of the laser beam is reduced
20 but also the dispersion reéulting from other processes is reduced.

Still furthermore, also in a light emitting device having an QLED, it is regarded
that the smaller the occupation area of the TFT that is provided to the pixel is, the better
the TFT is. Since the existing TFT size is small, the dispersion in the individual TFT
characteristics is large and is a main reason of the display irregularity in a display

25  device.

In the case of the current flowing to the OLED being controlled with the TFT,
largely divided, there are two methods. Specifically, one is a method that controls the
current in a voltage range called the saturation region and the other one is a method that

conirols the current in the voltage range until the saturation region is attained. When,

30 asshown in Fig. 9, with a certain constant gate voltage applied and with a source-drain




2 0 JUL 2006 voltage Vd gradually raising, current values flow ng between
the source and the drain are neasured, and thereby a Vd-Id curve of a TFT
is obtained, a graph in which the current value becones a subst art iidll 20§6
constant above a certain value of Vd is obtained. 1In the present
specification, in the Vd-1d curve, a range where the current value 5
becones substantially constant is called a saturation region. The present

i nvent i on Valtage Yl ghdeally misiey enrmatierelidlchihg bbBtees WRPIGRS: AliBthe QWHEN tO
the CLED is_o eratgd i th% voltal%e range unti| the saturation region is
at t ai ned. FHWSASNE i?‘Pd;ﬁ‘te it -1 gyeve ohe TFETS obtaineslppgrapts it whichuheent t o

1 owi ng t 6 TToa & B oty ReRah M ERaRE Uil b pLER ol R sl t ne

flowing to the OLED IS mal n cons

di sper si orini the rrommk apbeifictiv, HE RO ed-1d teubwe, B Bf8E AlBe e l(':§ﬁelt1thﬁaluc
p-channel type TFT whose dispersion is nore reduced than the n-channel
type TPT, beeompsiybstantipllysonganirisicallediosaturhom fFegigmat  suppl i es the current
to the CLED. ver . in the. present invention, the TET that supplies the
current to the ﬁ%ﬁcﬁ%ﬁ} IB‘éergid?‘hléra%?n Giveyen - eiearhe TRYy gt smpliesdhe he 15
p- channel duyRgt IFthe ODETNE sRsRefinthe | £8,lARoSYLLENL tO the
CLED being, for instance, f‘ﬂ"z S- élﬁannglgﬁ%-%/etpgﬂ#%%,&mg%eo%ﬁ%rg IPgr{eﬁS}édS only
be per f or @tidingd. Stovaver,in p&itigulat,OherFe (AT ther Sippliss the@ueBseoQfe DIGITFT
that supplies the current to the OLED being, for instance, the n-channel
type TFT, “2CRUAKED 18R sHuEgiegianeand ihceaby the gurent Rowimg torth&iQLERGS. | n
each qf) Fi@snt 0 only the TET that supplies 20 the
current to tﬂgi%_ﬁégﬁgg&téﬁg&m&l?éﬁq%g@%%n %teﬁgfﬁersé%’rsﬁﬁmﬁﬁ‘égﬂaafter the gate

electrode of tMethEForeyris pm;sermbi@wmesms?%aﬁﬁelaypm PERWRbYe Gikpdiibh if®Y be
di sposed. That is, the circuit configuration is not restrict ot to
parti cul am¥aEcducad thaprihe gpharnad typsf Tk Rasishwenid Bigsthatd 4, Sodileciosed: i n t he

ol emont . PRt Bt Pl & R tlowbr iR Gaimgentinat ot Ehe SR g 0
Che. or gant & eopouna Tayer s ey ey B e E saf O B P YT Wl et ea
t o théS|i ghehaandltypaGFEl lartbetaseof tIROTEDhansupiplis®ihe cuabst tief OLED Beitgs from
100 mto ?c?ersTance, the p-channel type TFT, a connection need only be performed as shown in
Fig. 10A. Furthermore, in the case of the TFT that supplics the current to the OLED
being, for instance, the n-channel type TFT, a connection need only be implemented as
shown in Fig. 10B. In each of Figs. 10A and 10B, although only the TFT that supplies
20 the current to the OLED is shown, it goes without saying that after the gate electrode of
the TFT, various circuits made of a plurality of TFTs may be disposed. That is, the
circuit configuration is not restricted to particular one.
One configuration of the invention that is disclosed in the present specification
is a light emitting device having a light emitting element, the light emitting element
25  including:
a cathode;
an organic compound layer in contact with the cathode; and
an anode in contact with the organic compound layer;

wherein a channel length L of a TFT connected to the light emitting element is

30 100 pm or more, and preferably is from 100 wm to 500 Lm.

10




10 2 0 JUL 2006 In the configuration, a ratio of a channel width Wof the
TFT to the channel length L thereof is fromO0.1 to 0.01. Another
configuration of the invention that is disclosed in the present 2.0 JUL 2006
specification is a light emtting device having a light emtting el enent,
the light 5 emtting elenment, including: a cathode; an organic conpound
| ayer in contact wwth the cathode; and an anode in contact with the

or gani ¢ conpoung tha)(:@ﬁflgmﬁﬁbﬁldlra@iorﬁtd Bh:lfne PwidIR W QIE (Mi Gl t\é\/tﬁé &&1@ e FT
connected to the light emtting 10 elenent to the channel |engt hereof

is from Olqngfblahﬁmoflsnfr@mé)1&3@;@&:1| ve configurations, the TFT connected to

the Iight emtt‘%ﬂ& eIe in the range that the sum of source drain
vol tage Vd and Egﬁn&f’ %'Hla’i‘%eo Aoy IpEenfigp gibat tlﬁefhs‘-'é‘aﬁteé olthayguesggt has a

chanel, SR apseLon, 148y, il (LA e

S, nore preferably of con |gurat|

t he i n¥entenatiidghdémest, thichaligged in the present specification is a |light
emtting device haV|ngaI|ght emtting elenent, the light emtting

el enent, incl udicAtrodg cat hode; an or ganl c corrpound I ayer in contact with

the cat hode a or Qlica?eﬂgp‘{“fﬁlﬁef%ﬁgh a%[rﬁ”tﬂi‘ t}}?t arHc conpound | ayer;

wherein the TF nec in the range that

the sum of souﬁﬁﬁodyﬁld&ntﬂét m%é/erg%ﬂ@éomﬁhehﬂevol tage Vth is larger
t han gate voltﬁgm Vg, has a channel” conductance gd fromO0 to 2 x 10-9 S.

In the respect reg Afratipuela ¢hansgl widéh WAIT the MFdadoadedted tohthe lighhdmietiag t i ng
an n-channel type TFT. A region that

Izg g!’;ﬁ{iﬁeam Iniﬂ'gﬁ‘ﬁm% Cﬁ‘ggg‘%ﬁe‘{ R grﬁgrgésefﬁ?mé)p]e@ #PLation denotes a region
e i Lo e 8
di r ect i onelementy inhtht rengeathi thicssufrl OWSOUISC aalit editazectianne|thlesigli hohnge a
wi dt h thereof a channel w dth.

Vth is larger than gate voltage Vg, has a channel conductance gd from 0 to 1 x 10% S,
preferably of 0 to 5 x 10° S, more preferably of 0to 2 x 107 S.

15 Still another configuration of the invention that is disclosed in the present
specification is a light emitting device having a light emitting element, the light
emitting element, including:

a cathode;
an organic compound layer in contact with the cathode; and
20 an anode in contact with the organic compound layer;
wherein the TFT connected to the light emitting element, in the range that the
sum of source-drain voltage Vd and threshold voltage Vth is larger than gate voltage
Vg, has a channel conductance gd from 0 to 2 x 107 S.
In the respective configurations, the TFT connected to the light emitting

25  element is a p-channel type TFT or an n-channel type TFT.

A region that is called a channel region in the present specification denotes a
region that contains a portion (it is called also a channel) where carriers (electrons and
holes) flow, and a length of the channel region in a direction in which the carriers flow

is called a channel length and a width thereof a channel width,

30 Furthermore, in the specification, the channel conductance gd denotes a

11




30 Furthernore, in the specification, the channel conductance gd denotes a
11 2 0 JUL 2006 conductivity of a channel and can be expressed V\,z h thze
foll owi ng equation. [Equation 1] gd=WVg Vth) A Cox/L 5 In the étﬂé‘i B 1,
L denotes a channel length, Wa channel width, Vg a gate voltage, Vth a
threshold voltage, n nobility, and Cox an oxide filmcapacitance. In the
TFT, when the Vg is equal to or nore than the Vth, the channel conductance

starts to cogdnetivityeof dléhanneleahdidai ® exBrkdtidSwith fhettbﬂoﬁﬁ%eeégfati&he channel

| ength L being made-longer, the oxide film capacitance Cox becomes | arger.
Accordi ngly, the capacitance can be partially nmade use of as a retention
capaci tangﬁqﬁ&i&rp OLED. So far, in order to form a retention capacitance,
a space for ormﬁg the retention capacitance is necessary for each of

pi xel s, and a gapsgiv.ange:|cngrand a capacitance el ectrode are disposed. 15
However, when a pixel  configuration of the present invention is adopted,
the cdapacitance |ine and the capacitance el ectrode can be onmtted.

Furt her nore, case e retention capacitance bei n(gbformad W th

i f th
the oxide film ; g&ﬂt‘%ﬁﬂf’e?&zé?ﬂ?tﬁ%a@é@f&%ﬂq%ﬁl’c‘é{paa%h@aﬁlc‘@i nVBa gabe med,
ith i i i di.el egtr f el ect.
wth a gatw}?)lt'a,@%u}tﬁta't sidili ¥bi 8% kgtn?o%tdq[brcﬁid(? a{i‘ﬁ%t%hgﬂmectagg%{agg%r@ggc gO

sem conduct or “(channel region overlaps W ga

with the gatR winsuhaMgng chiidlmoionhasrpdamctht Nek.ahethasR] cdieiaid oy t&ven in
the case of the channel length of the TFT being nade | onger, as shown in

Fig. 5 WEHRCRA seniconductor |ayer 102 of the TFT is di sposed bel ow a
power ;gupply lijne i.sposed at an.upper |ayer of the gate el ectyode and
a.spur1 (aze Wi ri ngI,g aéigj%?())?e'g t@%hmo ec&_@%?%ﬁlgﬁiﬁqeﬁ%%tkﬂgaﬁé[%g‘ﬁge {‘W@ebﬁé‘h area
- ratio. Thakides filh@patitich' €S BHcofe¥ Shredd %@Bk%@ﬁ} tRNcdpB iR eRnh ed.
even when the space for the capacitance |ine and e capacitance electrode

is omtte@artialfyimadecyre af @s enticotior cagmcitismn of tleaOLED. Bofar,de drdend form
furthernore th(ﬁﬂopen area ratio can be inproved. In the conbinations of the

TFT si zes “dAt AR LA EBTaacPYe foajImiss disastenypp frpaciamicgs neagsandon, t he
oxide Til @haRRRGHKARCERs ¥afRbRancRifd Bhd TOlagackante e Bdirode are disposed.

15 However, when a pixel configuration of the present invention is adopted, the
capacitance line and the capacitance electrode can be omitted. Furthermore, in the
- case of the retention capacitance being formed with the oxide film capacitance Cyy, the
retention capacitance can be formed, with a gate insulating film as dielectrics, of a gate
electrode and a semiconductor (channel region) that overlaps with the gate electrode
20 with the gate insulating film interposed therebetween. Accordingly, even in the case of
the channel length of the TFT being made longer, as shown in Fig. 5, when a
semiconductor layer 102 of the TFT is disposed below a power supply line 106
disposed at an upper layer of the gate electrode and a source wiring, a pixel can be
designed without decreasing the open area ratio. That is, when the present pixel
25  configuration is implemented, even when the space for the capacitance line and the
capacitance electrode is omitted, sufficient retention capacitance can be provided, and
furthermore the open area ratio can be improved.

In the combinations of the TFT sizes and the semiconductor layer shapes
shown in Figs. 18 and 19, the oxide film capacitances Coy are 192 (fF) for L x W = 87

30 um x 7 um (rectangular shape) case, 364.5 (fF) for L x W = 165 um x 7 pm

12




30 mx 7 m(rectangul ar shape) case, 364.5 (fF) for L x W= 165 mx 7 m 12
20 JUL 2006 (rectangul ar shape) case, 111.1(fF) for L x W= 88 mx 4 m
(rectangul ar shape) case, 208.3 (fF) for L x W= 165 mx 4 m (§@cfargsl ar
shape) case, 631.3 (fF) for L x W =500 mx 4 m(A type) case, and 631.3
(fF) for L x W=500 mx 4 m(B type) case, respectively. Furthernore,

ot her val ues when the oxide filmcapacitance Cox is 5 obtained are set as

fol | ows. Trmtarigslar shdpe) tasthi AKNEBFRIL  he= g@%@n ko abéafpdlh) éﬂaééwag@,
film Tox js 115 nm_F. is 8.8542 x 10-12 (F/nR), and eox is 4.1.
Fur t her nor®8-3 G} fs L e dpecktowan ecchfingliecianguie shaped cessp 81 8AAE0Chx B t he

TFT Aght \emitti ' 0JF , Dbei

or ef er abil 100 ¢ i (Ao By mp9aBpdBiler kox W =sbuieriibre (F foehe

respect i veagQnédpgutiadly. ORarthdrhraitRer) ek s @k okhe fﬂil}!:gacg,%eﬂeﬁf‘c%t@od o the
rma

light emtting elenment and a wiring di sposed thereabove réefention
capaci £an®®dlaigybare spiosl fbljowasThatawn film fHigkneSs ofwht lgatrinduditirg flye(oxide

i nsul ating., film. organj ¢ jnsul ati,ng f4lmor inorganic insulating film
di sposed 3H“‘§ Hljgxdéﬁ;s gy M%ﬁ@m azs(%(ﬂ‘iél #d $oxés* 1t he gate el ectrode 100
and a power su i ] t i . e~el r 100

form a capaci tgﬁjé?ah.&ﬂflﬂ[%#rg&leg%gﬁ&g? g%ﬁ%u?ﬁ&%eq %:hlg Ctap cé{%g}é g""e?etfatcf: (r:icoiﬁe 100

and the pewencctasiplthe ligiteniiGhgevandaps (I2FBrdR bomgpRRANbly id BR4aL) 1S
| arge, though dependigﬁg on the filmthickness and di%ﬁ)ectri c constant of
t he interPQ?@QfFﬁém‘h ng film a retention capacitance is forned. Al of

t he capaci t ancey,; etween the gate electrode 100 and the power supply
li,ne 106 is al ﬁé{kﬂéﬁﬁﬂ%ﬁ?gre\, ahctd BRPEENS ?Oé‘tf'@Hfa\“(S’ﬂs’cé‘Ba%?it‘i gﬁegoq,ﬁfoﬁﬁhaa

el ement. AFQUEHnBELY to i light PR@tRE 3RInferk Gnd 2RAKAR WRbElVinIRIbIN: fomihat the
sum of the capacitance Co>§$lof the_é-TFT tha{1 I's clo nes?t eéy ?‘% !t)% ?’?rélh?{]

em tting &ttenEn capaditaite. Cppeaificalines shhenh in Fif.of, neith be invedaydrhissgain

el ectrode he TFT and.the power supply |line 106 _may be several hundreds

Oof i
IF. In thE‘?‘Br U HEAR dBTHA L HHR Ordppreapiseinsulnipgddm) skisposerd an thaaste and a
cat hode 2R ' bc light emtti | ayers.
The or ganc € R ght T 1 o1 Sy e caudl PIGRRY 8 ol bk (g P
em ttiifg beyaps veitthilegatenjlettode 10D &YEA a capucethBEL NAIFig )il Fda0Rith GH&dh A
hole transporting |ayer, and an electron transporting layer. Basically,
the OLED Hisde @?@%ﬁ“«}'ﬂ@ ang thgrparersnpplydise, 106 oveddnt (18 &i13g Urayaboand a

cat hode al 8§24 pm?) is large, though depending on the film thickness and dielectric constant of

the interlayer insulating film, a retention capacitance is formed. All of the capacitance

formed between the gate clectrode 100 and the power supply line 106 is allowed to

20 function as a retention capacitance of an EL element. Accordingly, it is preferable to

appropriately design so that the sum of the capacitance C,, of the TET that is connected

to the light emitting element and the capacitance that is formed between the gate
clectrode of the TFT and the power supply line 106 may be several hundreds fF.

In the present specification, all layers formed between an anode and a cathode

25  ofthe OLED are defined as an organic light emitting layers. The organic light emitting

layers, specifically, comprises a light emitting layer, a hole injection layer, an electron

injection layer, a hole transporting layer, and an electron transporting layer. Basically,

the OLED has a structure in which an anode, a light emitting layer and a cathode are

sequentially stacked. In addition to this structure, there are other structures in which

30  an anode, a hole injection layer, a light emitting layer, and a cathode are sequentially
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sequentially stacked. In addition to this structure, there are other
structures in which 30 an anode, a hole injection |layer, a |ight em'tiﬂiggg
| ayer, and a cathode are sequentially 13 20 JUL 2006 stacked, orl hallafie,
a hole injection layer, a light emtting |layer, an electron transporting
| ayer, and a cathode are sequentially stacked. An OLED includes a |ayer
that contains an organic conpound (organic light emtting material) from

whi ch | unistaskednoe dpEhpede, 0r hold RGSQRAC Ryefan 1pdt GMiRidpethyed é(ﬂ”':%[bc?r[}n

electric field is applied (hereinafter, referred to as organic |ight
em tting |'EAEPyrunglaygiosnd apyhedeare seeentinty stackdduni nescence in the organic

conpound, there,ar um.nescence erated when an excited singlet state
rel axes to a gréﬁn(gl‘lgpal gﬁ%ﬁ?&ﬂeégﬁagﬁc%lgm%ﬂl PWW@W@géﬁ?@P’&t@tV\hen

an exci t ecbrhittint Slatcdfad)l RomOkBXE Juhhcdsbice QE%EGQJ%QE@CJD@%%@%@&S%@Se)' In
0 anong t

the light emtting device of the present invention, 1 e above

| umi negceritkan anedledize fighkis epplitie(hateinedtch, rofoned cencaganteighee mistes layey), bot h
of the lum nescence maémge g[se . Furthernore, in the above, as an

i I'1ustrati®h?® ‘f’t%’pﬁ‘s y&ptodey Jdnripg lnmingseenceadhe ongands epmpowed, ghersene

i nventi on jG@nd36eRRP5L i t t resteieting, t rricylar TET
structure. The p? ese%t&?ﬁé%n‘??%hnaéa%tcﬁ)t%&gﬁﬁ?tegtaﬁo?a?%crs |0n§1t%rﬁgg(,i $Bot t om

gat e type (flibregeence) sl Bindiggeendey@@bralédwiatafet QcdafiflcpsaRABTxby RN F T-
Still furthernore, in the light emtti ng device of the present invention, a
{

driving rEEPHEtStRiSPHYSPBPEsrengeh kcthe dight emitbng dedte otthe gpresontinpentidngul ar
nmet ho F i nge. .dot sequential drivin thod, a |ine sequenti al
ari ving el 8 2651 B TER: Fitir Sae P iirgtiet hogitesesnoe meeds vsed
Typi cal |'y.or Wotthof € 14 iR s&BRUERkY Bk wdEd Vi ng nmethod, a 20 tine-sharing
gradation driving method or an area gradation driving nethod may be
appropri at el y dppthicemiorerin thvarbowe,as am illustenion| goagl gdth alpei BF T BRkkbldieda
source |i of thﬁ | i ght. em {ting device ms;é@be an_anal og signal or a
digital sirgiaFVehdnePISFPRIgNEeRIQR faldie anpbied Wikwupesshiptiagpe dmartiaudanTiiBsi gned
in accordapgsu t i oy Qﬁnﬂl = CRI PTI ON THE W NGS
Fig. 1is a diugﬁgrg%@g%s\%ﬁﬁlg@?ela F%I?ngﬁ:g@%edt @gg%r ORaHR 1 YRR ﬁ%ﬁyg& TFT
and dabaniiaivesondiggtarype) THT abil @.foRvArd stapdbAGHpaMEgNowi ng three sigma

showi ng di spersion of current and three
Still furthermore, in the light emitting device of the present invention, a driving
method for displaying a screen is not restricted to a particular method. For instance, a
dot sequential driving method, a line sequential driving method or a plane sequential
driving method can be used. Typically, with the line sequential driving method, a
20 time-sharing gradation driving method or an area gradation driving method may be
appropriately applied. Furthermore, a video signal that is input to a source line of the

light emitting device may be an analog signal or a digital signal, a driving circuit or the

like being appropriately designed in accordance with a video signal.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing relationship between channel length of a TFT and

channel conductance gd.

Fig. 2 is a diagram showing three sigma showing dispersion of current and three

sigma showing normalized dispersion of current.

30 Fig. 3 is a diagram showing relationship between dispersion of current of
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si gma showi ng normal i zed di spersion of current. 30 Fig. 3 is a diagram
showi ng rel ationshi p between di spersion of current of 14 20 JUL éﬁgﬁ 0

p- channel type TFT and Vg at certain channel lengths. Fig. 4 is a- |5$ggn1
showi ng rel ati onship between di spersion of current of n-channel type TFT
and Vg at certain channel lengths. Fig. 5 is a diagramshow ng a top view
of a pixel. 5 Fig. 6 is a diagramshowing a top viewof a pixel. Fig. 7 is
a di agr am phiwineltype ST i a8 bertdh Whanmef leapthact i ve matrix type |ight
emtting display device. Fig. 8 is a diagram show ng an equivalent circuit
of an active ndti&i % ¥ ypdiagranishowig r¢lagonshipp betyvede digersidd ofi aurredt iof a

di agr am show r showi ng an.l d- Vd rve. Figs. 10A and 10B are

di agr ams gﬁ%&?ﬁﬁﬁggﬁﬁgﬂ%?5n g@?%‘#ﬁﬂ§hﬁg?ﬁg@ﬁﬁ§n OLED and a TFT connect ed

to t he OLED. Firgg, slik aicgagragﬂ @g,r,@gg_gtgﬂy\wgg, (gf_hﬂrnﬁgelsi gna shoyvi ng t_he _
di spersion of current and three Sigma showi ng the nornmalized dispersion of

currenf. 15 Fi §ig Kisiadliagrdimaghosiing hovy vigweoflagggelcur ve and an 1d-Vvd curve of
the OLED. Fi 9% IJE‘?A acll"ld 13B are di agrans showi ng top views of pixels
(Enbodi ment  2) F&F §& V4EATLSRPWING 2 SF el ofah s esere ST GMas vea i bwe light
( Embodi mentniins dikflay bevics, @ di agram showi ng a nodul e (Enbodi ment 3). Figs.
16A t hr ough 16I‘—g are di agrans show ng el ectronics (Enbodi nent 4). 20 Figs.

17A through 17G@igreisdi diggranbshohang Y cghiogleronices draRbRAleRMtrifype 1fEhg. 18
is a diagram show ng rel ati onship between TFT size of the present invention

and the di®SpEing &rplay deviceurrent (at Vg = -5 V). Fig. 19 is a diagram
G Sperdi on of  SEAUP ARG 0y S EeshoneBng U cuSa di agr am Show ng
relationship bgigeadAThld 3082 dikBRRY &RRAhe oRYERbh UM HRAVALSRET ST on
of threshold voltage. Fig. 21 is a diagram Show ng relationship between TFT
size of t k&L BPasdatTFT connected to the OLED.
Fig. 11 is a diagram showing three sigma showing the dispersion of current and
three sigma showing the normalized dispersion of current.
15 Fig. 12 is a diagram showing a load curve and an Id-Vd curve of the OLED.
Figs. 13A and 13B are diagrams showing top views of pixels (Embodiment 2).
Figs. 14A and 14B are diagrams showing a module (Embodiment 3).
Fig. 15 is a diagram showing a module (Embodiment 3).
Figs. 16A through 16F are diagrams showing electronics (Embodiment 4).
20 Figs. 17A through 17C are diagrams showing electronics (Embodiment 4).
Fig. 18 is a diagram showing relationship between TFT size of the present
invention and the dispersion of on-current (at Vg = -5 V).
Fig. 19 is a diagram showing relationship between TFT size of the present
invention and the dispersion of on-current (at Vg = -10 V).
25 Fig. 20 is a diagram showing relationship between TFT size of the present
invention and the dispersion of threshold voltage.
Fig. 21 is a diagram showing relationship between TET size of the present

invention and the dispersion of on-current at a constant current value (Id = 0.5 pA).

30 DESCRIPTION OF THE PREFERRED EMBODIMENTS
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invention and the dispersion of on-current at a constant current value (Id
= 0.5 A). 30 DESCRI PTION OF THE PREFERRED EMBCDI MENTS 15 20 JUL 2ggﬁ%hﬁ@the
followi ng, nodes for inplementing the present invention will be & imed.
Fig. 5is a partially enlarged top view of a pixel portion of a Iight
emtting device having an OLED. In Fig. 5 for the sake of sinplicity, an
EL layer is not shown, 5 and only one el ectrode (pixel electrode 107) of
the OLED i s sholinthd Molfbwging5, madeseforconsluatfing e brebldt i cRibRNEl bhat
works as an active tayer of a switching TFT, a region that overlaps wit
gate wiri rffP¥8d-s a channel fornming region, a region that connects wit

source wiring 1 I<S; ource regio or. a ain regjon and a region
that connects ngé'h Salsgioﬁanrglgﬁ gﬁﬁl&f’é&o&’o‘ﬂswl P pEel poition f'rféb‘g]éher_(lﬁ?mﬁo a
sour ce T egledie-haVhey SVOLEDL MOFRES, fot R SRUBE GrAcRy SHTHCYL S ARV WO
channel formn rg%i ons. Furthclagr:rmr e, a sem cg%gluc¥or E?iétygr ig s Al ayer
t hat wdr k angdndn opg elevtzodeafpérel elpictradd 07 dfahe OIERD issho®ncurrent to the

CLED, a region t overlaps with a gate. electrode 100 being a channel
forming r egi on. f"?‘ﬁg ngtsgmﬁ%’é]flf“%@yfgé(s%’fs alqeer that warks asian agtiyp laves oba

current tawhiRe; i i -he i O lectrode 103. Still
further nor%gflilgnfs%ﬁrpg’f rr g%gggﬁ%syegaggﬁl {rql ?ggt:égﬁl?}ng‘f ﬂ]tsﬁles arﬁflarinﬁlagorgﬂ%! ies a
current tocgioe, a Gdifh trd canppowewrith upplice witge 108 i8hR06RBIELHE or Aadifi N
region (or a source region) of the TFT that supplies a current to the OLED
and a confE8PRbANdREEIPHHE! ¢omepsivith 2 eamseitercdectends 1831 xdtaimtegivr(ode 107

above Phe TgRrs FERTo At e TREUE R elifiref riieohdpto chwel
Wi';l‘! ng -of fafmiadjragions. pi xel are di sposed so as to partially overlap. O t Ee -
sem conductor |ayer 102, above a channel formng region that ov_erl aps wt
the gate el ectfwthermog, Wscmllqohélrfgat Iairglgm 1g1a|lzqgrthalt mwm@ramo&]?dg }]aygg [ acent
t her ebet ween, e.power . supp i ne and a source wiring o

pi xel are® i%aﬁe@ggﬁuf%m{s& Sﬁf‘ﬂte{f’ltye VeiPap regign Ahat eferiaps “_(:léfpacﬁagance ]
formed betywaddt 8 : ] r |mle%1 can be
used as a retent ?gﬂgg’{é‘gﬁght gltr’%gg@?&g%égﬂﬂ ng &g}t&wﬁ?gg?%ﬁahﬁ ' the

capacilf ansepplossrechrieit we gz ©hEDJa consdcest wiH encl@hinadihi slectRsiserossuppl y i ne
106,

h a
h a

furthermore, a source region {or a drain region) of the TFT that supplies a current to the

OLED and a power supply line 106 are connected, a drain region (or a source region)

of the TFT that supplies a current to the OLED and a connection electrode 108 being

connected, and a pixel electrode 107 being formed in contact with the connection

20  electrode 108. Furthermore, above the gate clectrode 100, the power supply line 106

and a source wiring of an adjacent pixel are disposed so as to partially overlap. Of the

semiconductor layer 102, above a channel forming region that overlaps with the gate

electrode 100 with the gate insulating film interposed therebetween, the power supply

line 106 and a source wiring of an adjacent pixel are disposed so as to partially overlap.

25  All of the capacitance formed between the gate electrode 100 and the power supply

line 106 can be used as a retention capacitance of the EL element. Accordingly, with

the capacitance formed between the gate electrode 100 and the power supply line 106,
necessary retention capacitance can be secured to a certain degree.

Furthermore, Fig. 6 is a top view corresponding to Fig. 5 and is a diagram at a

30 stage where the semiconductor layers 101 and 102, the gate wiring 105 and the gate

16




necessary retention capacitance can be secured to a certain degree.
Furthernore, Fig. 6 is a top view corresponding to Fig. 5 and i32 J Eﬁ@gam
at a 30 stage where the sem conductor |layers 101 and 102, the gate Wring
105 and the gate 16 20 JUL 2006 el ectrode 100 are forned. A region where

t he sem conductor |ayer 102 overlaps with the gate electrode 100 with a
gate insulating film(not shown) interposed therebetween, that is, a

channel f oelectngler €1 :08 forsneaihn Q\WRe bk Wharedgt Eﬁﬂicbﬁ&l%teraﬁrQOZvaeEH& \Eft%fe nt

invention intends te provide a TFT that supplies a current to a ED,
and in t hethfgste cdeqtiodg il A0 itha gatmimselating Gl fndt shawmshterposgt thekdbersedmade

articular o) = 100 to 500, m in. this case 500 pmis adopted), and
'Ito her eby t hﬂg}{t if‘F‘r’llgﬁe{snn%* SRR T8I R ghewn &ch&‘-j@fegﬁ@ed’? Fig-$ate vol tage
particularly hi WH@PrésB@ﬂ"in@é’ﬁ'io@ﬂl@endg Itdy g;'r(gﬂ%e g lgﬁg?:g?gﬁ@g%ﬁéu?%ﬁg t(gglbr

t her eof bei n% smal [er (gd = 0to 1 x 1
| ess, a@nd PhEDhiagdciasdc 2TKT, 101égh of d elsshel dQidy (dhaknddehfid BPRYRade

configuratio a hown in Fig. 2, in a pixel portion where a plurality of
TFTs are aﬁarrﬁﬂﬂ@a},' ﬁinﬁq fe= %&]‘&J %qufmslﬁﬁbllsfasélﬁpBé‘m§aﬂ@Pﬂeﬁb ami #Prebydhe only
t he sinpl i j : - r I t he no | i.zed di spersion

t her eof cglr?dr Esgﬁrrozdgggg%?n%sa&ﬁrﬁ Sﬁgggeiag %?it?tv |8f§%ﬁeé’ra ft§/cui%§'u%‘gﬁ8 tgﬂbgvcﬁr &Persion

of bri ght nirbéngf a ahdiusqd| @mductendec gd avieBo bie GhdRr (2@ Fur tdqr QofFs gwhen as
a driving nethod of the OLED a nethod in which a current flowing to’the

OLED i s cottesttled ¥ HaSwellessgandriarbyie cosd 2 ed 03 Sartlassdt i on region s

adopt ed, the pr . i pvention hibits an extr l.y.conspi cuous effect.
When f.i%e confi%g‘r?"ﬂa{nl1 neiagoﬁ%lto‘?ﬂefx&ﬂl,ratﬁ?’ Q%&quﬁ%ﬁn‘ggﬁ{ 1 3 pix§{ RAHIOPEISIE he
reduct i on DplutNRy G IO ArraREIINGE hd FETd Al W } S81 »
di spersi on l!(():ause).crl at therpr rer|gar afion ofpﬁw Z%AP%T}EEUI %Fgﬁoe?ﬂsei @%’E@? nf)he OLED
i tsel f causdythsyimplealispgrsomof eetament bt ilbethelnotayetedalispetdién PRtdoBEs Ng and
heat treat manéL)] gian be. reduced. Furthernore, by adopting the )

confi gur atiedfiduced. wsplineiin partigularly redy¢iag therflispersien pbrightness offa dispday

di sper si oebebMEER s thE®1iTsli vi dual TFTs, even when the OLED is deteriorated
for sone reason, tite current flowing to the OLED can be mai ntai ned

constast, resul Firtt@rinbroyaiitnaisth @bvenCRREANE the DD ANfRERR! insévhicga |
furthernore, in the present invention, as a nethod of driving the ED,
current flowing to the OLED is controlled in a voltage range called a saturation region
is adopted, the present invention exhibits an extremely conspicuous effect. When the
configuration is adopted, as shown in Fig. 12, other than the reduction of the dispersion
between the individual TFTs, also the dispersion caused at the preparation of the
20 OLED (dispersion of the OLED itseif caused by an area contraction of the EL layer at
the patterning and heat treatment) can be reduced. Furthenhore, by adopting the
configuration, as shown in Fig. 12, other than the reduction of the dispersion between
the individual TFTs, even when the OLED is deteriorated for some reason, the current
flowing to the OLED can be maintained constant, resulting in maintaining a constant
25.  brightness.
Still furthermore, in the present invention, as a method of driving the OLED, a
method that controls the current flowing to the OLED in a voltage region until the
saturation region is attained is also useful.

It goes without saying that the present invention is not restricted to the top

30 views shown in Figs. 5 and 6. In Figs. 5 and 6, a light emitting device that allows
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met hod that controls the current flowwng to the OLED in a voltage region
until the saturation region is attained is also useful. It goes_wth
saying that the present invention is not restricted to the top 30 il
shown in Figs. 5 and 6. In Figs. 5 and 6, a light emtting device that
allows 17 2 0 JUL 2006 emtting light through a substrate over which the
TFT is formed (the light emtting device shown in Fig. 14 is typical one)

i's illusteatieihg 1A¢eahupl laysub@dratt R ePwhedh thel1eet fsoﬁ?mégzthealqgtﬁ%?rggt%a and

portion is a region where the connection electrode 108 i's not

in order devisaKBowReinoBiEn 14r isatypinal icon) imilystrated. TATconimgty, aifatheepixBl | engt h
L is long_j IS ed bel ow t he power supply lipe 106 and the source

i ring. AFuBYE BERIE okt BBR e e BRcemoctet rsdodobhR « he
TFT whosenehesifel, adPititiel td HakO GRE +OSRUELarstPRIBET LGec ABnfigh De

used as the retention capacitance of the urthernore, 1n the
case of aldngghl iedong isntjsphevd belowhtit: ponder supplghine 106 aaddhé eGlrcoORviERROSI t e

to Figs. %&ﬁG&g‘ali%ht emtting device shown in Fig. 15 is 10 typi cal
one), the E CapagiianGs tormil Rriwseb they gike elgpEodecll0n the Tiffewppseethashelct r ode.
Accordin . L.en L is long.may, be di sposed bel o
e i xor gL bG8 HARRDEUBIARY LS el t s A TR BioR KBRS b L of

500 m or obtie Elaslentrarf Birikdmole)ih BRS GBS 6f 2 WERN iRt ieiede b HALiEHSHOWN
in Figs. 5 and 6 is adopted, 15 without form ng a capacitance portion for

t he formailt aliEliomeppesiterioifigs. Saputb (ahight emitting dxvide showmin dgcis mnce Co,
can b? paEtiigalll gi’ﬁd as the ret.enti on capacitance. Hot\%\ever in one pixel,
the r&f entyPs (%115 ¥ SREL 25 PALRR BB SRANPIHRARIOD 35 tthe PIYel lectinge: be

. formed. . Shickdrdh j ' : ‘ hi ¥ .or, Nore
TFTs) and \(/:arli oltgy’giﬁé ?B:rt%"shd(s gﬁfr?dr}@ﬁ?leﬁ no[f géﬁ%ﬁ/ b%glsp {%Séa-&::b;gﬁ‘)e‘%ttﬂﬁ%g%e

i ncor por atledtro@q akdntTHT hovieg 2 dbdwugizer ohirfhel RhgME., of S5OP ugAsEmbP&NTFT 1S
illustrat Edf irrespective of the TFT structures, the present invention can
be appl i ed® GFHE:dpr esent invention can be applied to, for instance, a

botom gate { YRk QUGE G 0T is O I o R Sy hErHF el e
to thes 2withold fownify £68RditRR!fortion for the formation of the retention capacitance,
the oxide film capacitance Cox can be partially used as the retention capacitance.
However, in one pixel, the retention capacitance and a memory (SRAM, DRAM or the
like) may be formed. Still furthermore, in one pixel, a plurality of TFTs (two or more
TFTs) and various circuits (current mirror circuit or the like) may be incorporated.

20 Furthermore, although in the above a top gate type TFT is illustrated,
irrespective of the TFT structures, the present invention can be applied. The present
invention can be applied to, for instance, a bottom gate type (inverse stagger type) TFT
and a forward stagger type TFT.

The present invention thus configured will be detailed with reference to the

25  following embodiments.

Preferred Embodiments

[Embodiment 1]
Here, a method of simultaneously manufacturing a pixel portion and TFTs

30 (n-channel TFTs and a p-channel TFT) of a driving circuit provided in the periphery of
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Preferred Enbodi nents [ Enbodi nent 1] Here, a nethod of sinultaneously

manuf acturing a pi xel portion and TFTs 30 (n-channel TFTs and aa.p:- I
TFT) of a driving circuit provided in the periphery of 18 the piggﬁﬁgg@ﬂfon
over the sane substrate to manufacture the light emtting device having
OLED is described in detail. For a |lower |ayer of the base insulating film
301, a silicon oxynitride film fornmed from SiH4, NH3, and N20 as materi al

gases ( corthesitdl Qortied over Hie=3a04 Slﬁ)seayt%mbiﬁﬁé&ﬁlmfﬁyf{%htiénifn%glﬁgvi%‘ the
heat resistance gl ass substrate (the first substrate 300) havihg a
t hi ckness tving QLER) idescribed i ditadss of 50 nm (preferably 10 to 200 nm

and at a filmdgposition, tenmperature of 4Q0 by usi ng plasma CVD. Then,
after the surfagiériasloéﬁeééwga O&/itﬁfh BFosu RS lm30To 2 Qlicay pryfidenBlim ur f ace
i s removedordiyd MRANSIE], NHLULEd DLE of lRL; ' hhdkd e 14100)
Next, for arn upper Iélgjer of 10 a base n?égésﬂﬁ%agalglr:\é;(éﬁégég%(g{]rééﬂos’ﬁlréo ’

hydri dé o+ 1% Ne24%|, M=f1Gfyed fomond Gi Hik el réd?dthno@ Sl ARt RibkRdie JARCSTst

(conposition ratig: Si=32% 0=59% N=7% H=2% is fornmed thereon with a
{hi ckness SBPStiRt 0N R3S & HiGmGSSef 0.8 mooviHing thasteneat 0650 Rvtpeprdlt 1Gn

t t US| CVD 1o ereby form a | aminatjon.

Farher, 620 atdadatit i RioR et 8 AR vt Meton NP ThR g an

anor phous afier tersuefatd B dlédneti With SARE wASDEPBLWS il d:L@R sfiithod isir\%mBQ%dnlad to
Irm

have a thickness of 54 nm (preferably 25 to 80 nm with SiH4 as a

deposi t i olfPYgaeansed ddetedyfrafinodieposi (dilotion wéthpé Q) u Next ffoB0upcb Yayes b g

~ plas CVvD.. lLn. this egbodi.nent.. the se insulating film2104_is shown in a
for mng9 ag bta\%%l“ﬁ‘g"'i@?g g’?‘? ﬁb?fﬁ Séﬁlc%ﬂ%ydgﬁ& iOHHIéFIC}%@é} fg%*fﬂefl hrom A adiNeg £ i | m

S or a StrughUhfteM WNeSTcdMBosi iJTOE;E Ssdohefesl, AT 4,91l gl g my be

adopted. Furt hgrl, heer gci ﬂgﬁ%scl)gﬁ %t%gﬁlo%b%q%ﬁsewﬂa{f??éﬁqo?y?h%e%}rggd

sem conduchaeorf witina thizkesssrof 100 ens@iveie iSO ay 200 hin) ARY aldefilrp Hepsviadd ¥

formed of silicon or silicon germanium (Sil_xGex [gx:o. 0001 to 0.02)) alloy
by using LRGN READ (Shytusarg plgsme o Pheaghyafooun: laprinatien. | Fimther,

ype one. aesfPot? GRATRAMUENERY A HrllePhiR Tt Sacifedhol o
filmaRy brucontimtgsedsy, i06mB6ud A1itOEHISPARBofmhdd o haveR kRN &h3FheH t hout
exposure to an at nosphere.
(preferably 25 to 80 nm) with SiH, as a film deposition gas and at a film deposition
temperature of 300 °C by using plasma CVD.
In this embodiment, the base insulating film 104 is shown in a form of a
two-layer structure, but a single layer of the insulating film or a structure in which two
20  ormore layers thereof are laminated may be adopted. Further, there is no limitation on
the material of the semiconductor film. However, the semiconductor film may be
preferably formed of silicon or silicon germanium (Si;.xGex (X=0.0001 to 0.02)) alloy
by using a known means (sputtering, LPCVD, plasma CVD, or the like). Further, a
plasma CVD apparatus may be a single wafer type one or a batch type one. In addition,
25  the base insulating film and the semiconductor film may be continuously formed in the
same film formation chamber without exposure to an atmosphere.
Subsequently, after the surface of the semiconductor film having an amorphous
structure is cleaned, an extremely thin oxide film with a thickness of about 2 nm is

formed from ozone water on the surface. Then, in order to control a threshold value of

30 a TFT, doping of a minute amount of impurity element (boron or phosphorous) is
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Subsequently, after the surface of the sem conductor film having an

anor phous structure is cleaned, an extrenely thin oxide filmw '22203 6

t hi ckness of about 2 nmis forned fromozone water on the surface’ LH’lZ:qq
in order to control a threshold value of 30 a TFT, doping of a mnute
anount of inpurity el enment (boron or phosphorous) is 19 2 0 JUL 2006
performed. Here, an ion doping nethod is used in which diborane (1321-16)
S Pl asnaeteginted Hebdom iomshpaapdiahiots RAF IR dibBAAETH o1 f e
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annealing apparatus. Also note that, although a crystallization technique using nickel

as a metal element that promotes crystallization of silicon is used here, other known

crystallization techniques, for example, a solid-phase growth method and a laser
20 crystallization method, may be used.

Next, after the oxide film on the surface of the silicon film having a crystalline
structure is removed by dilute hydrofluoric acid or the like, irradiation of first laser
light (XeCl: wavelength of 308 nm) for raising a crystallization rate and repairing
defects remaining in crystal grains is performed in an atmosphere or in an oxygen

25  atmosphere. Excimer laser light with a wavelength of 400 nm or less, or second
harmonic wave or third harmonic wave of a YAG laser is used for the laser light, In
any case, pulse laser light with a repetition frequency of approximately 10 to 1000 Hz
is used, the pulse laser light is condensed to 100 to 500 mJ/cm® by an optical system,
and irradiation is performed with an overlap ratio of 90 to 95%, whereby the silicon

30  film surface may be scanned. Here, the irradiation of the first laser light is performed
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semiconductor film is moved at approximately 10 to 2000 cm/s rate relatively
corresponding to the laser beams so as to irradiate the semiconductor film.

20 Though the technique of irradiating laser light is conducted after heat treatment
using nickel as a metal element for promoting the crystallization is performed here,
crystallization of an amorphous silicon film may be performed by using continuous
oscillation layer (the second harmonics of YVOy, laser) without doping nickel.

The oxide film formed by this laser light irradiation and an oxide film formed

25 by treating the surface with ozone water for 120 seconds together make a barrier layer
that has a thickness of 1 to 5 nm in total. Though the barricr layer is formed by using
ozone water here, another method such as ultraviolet light irradiation performing in an
oxygen atmosphere or oxide plasma treatment to oxidize the surface of the
semiconductor film having the crystalline structure may be used. In addition, as

30 another method for forming the barrier layer, an oxide film having a thickness of about

21




25 by treating the surface with ozone water for 120 seconds together nmake a
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Subsequently, the amorphous silicon film containing the argon element,
which is the gettering site, is selectively removed with the barrier layer as an etching
stoppet, and then, the barrier layer is selectively removed by dilute hydrofluoric acid.

20 Note that there is a tendency that nickel is likely to move to a region with a high
oxygen concentration in gettering, and thus, it is desirable that the barrier layer
comprised of the oxide film is removed after gettering.

Then, after a thin oxide film is formed from ozone water on the surface of the
obtained silicon film having a crystalline structure (also referred to as polysilicon film),

25  amask made of resist is formed, and an etching process is conducted thereto to obtain
a desired shape, thereby forming the island-like semiconductor layers separated from
one another. After the formation of the semiconductor layers, the mask made of resist
is removed.

Then, the oxide film is removed with the etchant containing hydrofluoric a'cid,

30 and at the same time, the surface of the silicon film is cleaned. Thereafter, an
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obtained silicon filmhaving a crystalline structure (also referred to as
polysilicon film, 25 a mask nade of resist is forned, and an etching
process is conducted thereto to obtain a desired shape, thereby fldtdiinglt he
i sland-1i ke sem conductor |ayers separated from one another. After the
formati on of the sem conductor |ayers, the nmask made of resist is renoved.
Then, the oxide filmis renoved with the etchant containing hydrofluoric
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three-layer structure may be adopted in which a 50 nm thick tungsten film, an alloy
film of aluminum and silicon (Al-Si) with a thickness of 500 nm, and a 30 nm thick
titanium nitride film are sequentially laminated. Moreover, in case of a three-layer
structure, tungsten nitride may be used in place of tungsten of the first conductive film,
20 an alloy film of aluminum and titanjum (AI-Ti) may be used in place of the alloy film
of aluminum and silicon (Al-Si) of the second conductive film, and a titanium film
may be used in place of the titanium nitride film of the third conductive fitm. In
addition, a single layer structure may also be adopted.
An ICP (inductively coupled plasma) etching method may be preferably used
25 for the etching process of the above-mentioned first and second conductive films (the
first and second etching processes). The ICP etching method is used, and the etching
conditions (an electric energy applied to a coil-shape electrode, an electric energy
applied to an electrode on a substrate side, a temperature of the electrode on the
substrate side, and the like) are appropriately adjusted, whereby a film can be etched to

30  have a desired taper shape. In this embodiment, after the resist mask is formed, RF
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addition, a single layer structure nmay al so be adopted. An ICP (inductively
coupl ed plasma) etching nethod may be preferably used 25 for the etching
process of the above-nentioned first and second conductive fil ns (¢ bl 2006
first and second etching processes). The ICP etching nethod is used, and
the etching conditions (an electric energy applied to a coil-shape _
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The second etching treatment is performed without removing a resist mask.

Here, CF4 and Cl; are used as etching gases, the flow rate of the gases is set to 30/30

20 scem, and RF (13.56 MHz) power of S00 W is applied to a coil-shape electrode with a
pressure of 1 Pa to generate plasma, thereby performing etching for about 60 seconds.

RF (13.56 MHz) power of 20 W is also applied to the substrate side (sample stage) to
substantially apply a negative self-bias voltage. Thereafter, the fourth etching
treatment is performed without removing a resist mask, CFs, Clz, and O, are used as

25  etching gases, the flow rate of the gases is set to 20/20/20 sccm, and RF (13.56 MHz)
power of 500 W is applied to a coil-shape clectrode with a pressure of 1 Pa to generate
plasma, thereby performing etching for about 20 seconds. RF (13.56 MHz) power of

20 W is also applied to the substrate side (sample stage) to substantially apply a
negative self-bias voltage. Here, the third etching condition and the fourth etching

30  condition are referred to as the second etching treatment. At this stage, the gate
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substantially apply a negative self-bias voltage. Thereafter, the fourth
etching treatnent is performed without renoving a resist mask, , %@
and 02 are used as 25 etching gases, the flow rate of the gases Q t“"o
20/ 20/ 20 sccm and RF (13.56 MHz) power of 500 Wis applied to a
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ext, the impurity region (n” regi r?) overlapping with a part of the gate
electrode by performing selectively the second doping treatment using resist masks.
The second doping processing may be performed by the ion-doping method or the
20 ion-implanting method. In this embodiment, the ion doping method is performed
under a condition in a gas flow rate of phosphine (PH,) diluted to 5% with hydrogen of
30 scem, and the dose of 1.5 x 10" atoms /em? and the accelerating voltage of 90 kV.
The resist mask and the second conductive film function as mask for the n-type doping
impurity element, and the second impurity regions 311 and 312 are formed. An n-type
25  doping impurity element in the density range of 1 x 10'® to 1 x 16" atoms /cm® are
‘added to the impurity regions 311 and 312. In this embodiment, the region of same
concentration range as the second impurity region is referred to as n” region.
The third doping processing is performed without removing masks made of
resist. The third doping processing may be performed by the ion-doping method or the

30 ion-implanting method. As the n-type doping impurity element may be typically used
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30 sccm and the dose of 1.5 x 1013 atons /cnR and the accel erating voltage
of 90 kV. The resist nask and the second conductive filmfunction as k
for the n-type doping inpurity elenment, and the second inpurity @gﬂﬁ:@ﬁi
311 and 312 are fornmed. An n-type 25 doping inpurity elenent in the density
range of 1 x 1016 to 1 x 1017 atons /cnB are added to the inpurity regions
311 and 312. In this enbodi nent, the region of sane concentration range as
the secondpiidspharut () agi aSeris (A3).CT iethid Qritddiind@IURNjon' B8pinf! hekpARPINI
processing is perfornmed without renoving masks nade o% resi St e third
dopi ng pr oREEyMed urdyr »eorphifiomimegasifow hate iod phokphimgy PIRY Adetedto 5brewitBO
ion-inplanti net . As .the n-type ping inpurity el ement may be

typi cal | y%lféde}gg%%cﬁﬂt "-'fcf%@e ﬁ}wés’bﬁ@?ﬁ?“{ﬁ)’gﬁra@ré‘éﬁ?‘@lf(fﬂsl}g valipgetoifs
enbodi nentgo ke TENLEORIsEI j ondi ;i.on in.a gas
flow rate of phosphine (SP’Hgi)EeEﬁg%ﬂtr%%Skf gﬁ%&}?%”%ﬂldﬂ%é 5?1 ‘Iic:d Eﬂ? SECHf the
dose of5 2 cond0didveatayes functin aamihskidomatteal-efpatdopng ohhaee MmeBUndWnkn this
case, the resgist mask, the first conductive |ayer, and the second 5

K,
conduct i v T8y EIPUEL CERI8RS dd3ndldesandod2q ke 338 tapp dodegs. ng Annpdypet Jomhegnent

and the t;h | i i 1 4 7] 26, bp 328 are for . An

n-type doplimr%lgﬁi’ %%@%&@F?ﬁgﬁfy ]i%rqg% ﬁg}d(e}'n{gi ?@/f’t"a]r%eatﬁ’fnsﬁy fﬁ?@f{%g g x

1021 at onsthé tifil iatprragleggos®13tLhe 31 b Irﬂhis%ddweﬁt,e@k%%oé$§sa%ﬂéjde%}f% In
this enbodi nent, the region of sane density range as the third |rrpu¥|ty
region is [PeEeybg thigd EBpyrity regjpnis refdretf toews nf hegiomsi st mask is renoved,

t he k made fyomeresist is forned to erformthe fourth doping

treat nént . By t"sf"lecrfttliﬁlﬁrrf3 Hfo sty 13 F%‘H?Ylféjnttﬁe fPRskiBade rom gt i foraed dms 318,

319, 332, RierR3deaddrh @il R i j i 331
are for rreft hat is the serﬁ%%%%ﬁﬂct or I%gedrag?%@ﬁr?g&@ﬁeées}aénrﬁeggg%ég{g&hI ayer
form ng t Himppricheagivels X1$p31 K BB2j mdddTindocht Yith idqirdg rdgipay 3ty 3eh emant 1S
added. 15 A p-type doping inpurity elenent in the density range of 1 x 1020
to 1 x 102‘1‘d%a°‘t1cf"r‘f% forg 'gﬁfelsafb%lé%mcﬁn{iwémf lodien forinfRsuihietspmiengidostor B8y 319,

332, and : t i fourth | rity .regi.ons, 318,. 319, 332, and
333, phosgﬁg?lgggﬁ‘%g)éﬂﬁg%el tt)gle%nﬁgggle‘%ﬂlcﬁw 'tyﬁg%ﬁi’?@éémpg&?%?18516(1';11-5-‘1]‘18%‘@ on),

but the p-typeAdppimgdogiRg irbyril! & il Sjdy tid2s 1.5
Lo 3 i mes. o b Gh SR Y RO e fOety Han LRI TR 15
regi ons 3RMBLD agazdded el tl®FQutihusperity-regipes 3k G481 334, tyd 33h Nbieghat,

enbodi ment., .t . . .
it the%urth impurity regtons 318, 319, 332, and 333, phosphorous (P) has been added

in the preceding step (n” region), but the p-type doping impurity element is added at a
density that is 1.5 to 3 times as high as that of phosphorous. Thus, the fourth impuriiy
20 regions 318, 319, 332, and 333 have a p-type conductivity.. In this embodiment, the
region of same density range as the fourth impurity region is referred to as p’ region.
The fifth impurity regions 316, 317, 330, and 331 are formed to overlap with the
taper portion of the second conductive layer, and added with the p-type impurity
clement in the density range of 1 x 10 to 1 x 10?° atoms fem®. In this embodiment, the
25  region of same density range as the fifth impuTity region is referred to as p region.
Though the above-described steps, the impurity regions having n-type or p-type
doping impurity element are formed in the respective semiconductor layer. The
conductive layers 304 to 307 become gate electrodes of TFT.
Next, an insulating film (not shown) that covers substantially the entire

30 surface is formed. In this embodimcnt,_ a 50 nm thick silicon oxide film is formed by
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region of sanme density range as the fourth inpurity region is referred to
as p+ region. The fifth inpurity regions 316, 317, 330, and 33} palg #Hey med
to overlap with the taper portion of the second conducti ve | ayer, and added
with the p-type inpurity elenment in the density range of 1 x 1015 to 1 X
1020 atoms /cnB. In this enbodi ment, the 25 region of same density range
as the fifth inpurity region is referred to as p region. Though the

above- des @laheACYIR PSS cbikiSe |tH@HfshiaYm@?ﬂinqg'§ohﬁlﬂt@@ td'a %111'@811 8L dQ fﬁl)ﬁpgnl.%d()p' ng
inpurity el enent are formed in the respective sem conduct or

conduct i vé)thfﬁyéﬁﬂ%atgwdﬁkmﬁ Q@oilaibingarilicaganey bé esddriadesnglt 1affkeT or N@tﬁmaﬂ@n
i nsul at i n%t é m (not shown) that covers substantially the entire 30
surface i $1T6rhEd. In this enbodiment, a 50 nmthick sili con oxide filmis

formed by 26 2 ol 12009 ! ARG e TRt SomdIdiBYh Abk Wbk | 3 not

limited to a silicon oxide fil |ns atin ns coO

si |l i coh neymindsetdr iaryeas sicogdectédy BY thiy aq@iv o Bi@p) @Fapmi'tl{ewﬁhlléxﬁleal—[ﬁ@n
step of ackg%j\tl n]gqéhe inpurity el enment added to the respective 5
sem condud u§iag @ bamp digkbisouree, mrnethed of vaadlaimgslngp enatwdafxpm a her nal

I d
gt em 07ea " @%ﬁf%m%x’é%f%%éfm ok Mo B R Bl s By S,

heat treatcﬂﬁm‘ﬁnau@nngcraoﬂgrdﬁﬁq@yedor a conbi nati on thereof is enployed.
Further, although an exanple in which the insulating filmis formed before

the 10 acti vat iFgrhes 2Ehengh anrexamipte ipniludh thentsulating fém isffofmesdbetgretthe
i nsul after the _activation i s conducted. Next,

‘a fi rgf’l n%ftéYa}t%?%F%P?m‘%ﬂ’éﬁ?lﬁ&m&’f’gm%sa $tep pbforaHn thegingylpting Himimay b fi | m
and heat. kf)ﬂ&dd’t@ﬂifte(r?tgtga&ﬁlaﬁgﬂ(i)s&)Jd%%:rhh to 12 hours) is perforned, thereby

conducting a step of .hydrogenating e sem conductor layers. This step is

a step of term M, mgﬂﬂsﬁndalttglcr ivgsuboinggilef 308 BENCONS HCes nlANEFSmbY
hydr ogen con}lal ned in the first i nterlazler insulating film308. The’
sem condu@Rbretitratmeni£30Gio %r @é@hhtﬂs h@ms)elspafﬁnn@i derethecoadistience of

R e e
pl asmaj NayndéngC Bﬂﬁ@b(lbﬁdhe semiconductor layers by hydrogen contained in the first
interlayer insulating film 308. The semiconductor layers can be hydrogenated
irrespective of the existence of an insulating film (not shown) formed of a silicon oxide
film. As another means for hydrogenation, plasma hydrogenation (using hydrogen
excited by plasma) may be conducted. |
20 Next, a second interlayer insulating film 309 is formed from an organic
insulating material on the first interlayer insulating film 308. In this embodiment, an
acrylic resin fitm 309a with a thickness of 1.6 um is formed by a coating method.
Further, the silicon nitride film 309b with a thickness of 200 nm is formed by using a
sputtering method. In this embodiment, an example of depositing the silicon nitride
25  film on the acrylic resin film with a thickness of 1.6 pm is shown. The material or the
thickness of the insulating film are not limited. In the case that a capacity is formed
between the gate electrode and the power source current line that is formed on the gate
_electrode, the thickness of the organic insulating film and the inorganic insulating film
may be 0.5 pm to 2.0 um.

30 Next, the pixel electrode 334 is formed that contacts to the drain region of the
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20 Next, a second interlayer insulating film309 is forned from an organic
insulating material on the first interlayer insulating film308. In this
enbodi ment, an acrylic resin film309a with a thickness of 1.6 [ZtﬂrdULSZU[Jﬁ
formed by a coating nethod. Further, the silicon nitride film309b with a
t hi ckness of 200 nmis fornmed by using a sputtering nmethod. In this
enbodi nent, an exanple of depositing the silicon nitride 25 filmon the

acrylic resimnt &dmroli THI @08 hinclkitigspehaihet THIMI SorthaWhd JRSIaPBLRE i@l OF
the thickness of the insulating filmare not limted. In the case that a

capaci ty CSPRGHRBFlegEdRenbe Harmpst kates) by thislembediming, Hovpixckolectedeur r ent

line that ¢ el.ectrode, the thickness of the organic

i nsul at i néﬁlfclt{o%g %gnt% ﬁ%@ﬁ%@g&% &g ﬁss%uFrﬁ?slpﬁbenf Fy uCHﬁ?/%%B t9 pass[t ?nhggt 2.0

[tm 30 Nexm QIED pi #elpiglietddiede 334 is formed that contacts to the drain
p

region of the 27 current control TFT 404 including p-channel TFT to contact

and oveérl ap wit Aheentagbheie dhitoenchkee thercddudtivetiaydrao e dhd giteelectrodd bi S
enmbodi man&rll t he {)},i.xel eIch]tFﬁrode fgnfti ons as an anode of OLED, and is a
transpar eft® EBNdTYERSeR] |1 ©80t35k5 boten that jrgah eaghy Yy egiahe Ipi Shés

el ectrode 0 I - hat S ciive layer .to,be the
gate el ecf Irn?ggﬁgerlﬁ’ ? %%ﬁg%‘?g e\?ﬁlﬁl gtferaglﬁ%n?haéé ggeﬁfog{étg Hh%elqggl%thaa ' relgc'ilinseach

i npurity esppdimentnthehhisd ieetiog itatidghenPlstetedalsaly g sbERRLl iRRlgeAr €
perfornmed sequentjally. In this enbodinent, the third interlayer

i nsul at i néfsElating; lmeag fre Btchigriionmss anddba firstinterikpsransulatimg fibn igchéd m as
an etghin and the first ipteclayer, insulating filmis etched 10
2t or 10 no a8 BOREConadAR 08 bRt e Y it o S et s

i nterl ayefilhmng Whatichglstdgpeps the etching stopper. Thereafter, the

el ectrodes 335 to 341 are forned by using Al, Ti, M, Wand the I|ike.
Speci fically, aThewgrfier, Wia élngrodes 3dfies 34$buarccformexb by wisinigvel, THMexXWr art i on
el ectrode aﬁgea on %\%Iion el ectrode are formed. As the material of the
el ect r odetealite-1 Pteﬁ{éll Ly H§QUICY WIRHAEN At ROYETf SOURGenSRAPRY Ling, #9 [exiragiB® nm

_ a1 SRRl _ ey I (350 nm
(50 nm ¢ n kg T cgmechoflelytillc SROML R Rl iR B, co

el ect kbdethetwigingsuilaminitionfm HavenCANMIRE(IS0Mnelheekness Snclbdifg TEAIA &Flg on
el ectrode, and the power source .suiﬁ)pla/ line are formed appropriately.
Further, PMRethisknesd@ng siligose apdde fimr(58 om Hieknegs)vis tised. hdndgtattemiing iy

overl appeger\%&ned. Thus, the source electrode, the source wiring, the connection electrode, the
extraction electrode, and the power source supply line are formed appropriately.
Further, the extraction electrode for contacting with the gate wiring overlapped with
20 the interlayer insulating film is provided in the edge portion of the gate wiring. The
input-output terminal portion in which the plural electrodes for connecting with an
external circuit and an external power source is provided are formed in other edge
portions of each wiring. The connection electrode 341 to contact and overlap with the
pixel electrode 334 that is formed previously contacts with the drain region of the

25  current control TFT 404. |
As described above, a driving circuit 402 having an n-channel TFT 405, a
p-channel TFT 406, and a CMOS circuit that cpmbines complementary the n-channel
TFT 405 and a p-channel TFT 406, and a pixel portion 401 provided the plural

n-channel TFTs 403 or the plural p-channel TFTs 404 in one pixel are formed.

30 In this embodiment, the length of the channel formation region 329 of the
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20 the interlayer insulating filmis provided in the edge portion of the
gate wiring. The input-output termnal portion in which the plural

el ectrodes for connecting with an external circuit and an extefallipigger
source is provided are fornmed in other edge portions of each wiring. The
connection el ectrode 341 to contact and overlap with the pixel electrode
334 that is fornmed previously contacts with the drain region of the 25

current cqnthanelFFTA0M chmcdans th BOEBMIEs Al lokb NS &G vi ng
an n-channel TFT 405, a p-chan%el TFT 406,lsaq;1hél a C%/OS Ci rxgﬁpge’#ﬁitt@
conbi nes GYRpresrustee e foropdandiowniF Fid G5 ThedergtipotdianndlL 600486, and

a pixel partio 1 provided th | ural n-channel TFTs 403 or the plural
p- channel nf‘%%‘%é@“ﬂ%‘@%@ﬁﬁ%ﬁfg&é‘{ﬁﬁnmad. 30 In this enbodi ment, the

| ength of the c i LAD; -channel
TFT 404 connect .mﬁ%q?g C@E%gﬁ%agﬂ iege%gh)?? 1es3t1%§1 rP g‘?te‘?zg’?e %%é %‘g’?tgnlélnf ﬁg:gﬁ%%tg{ urface

st ruct Gr e rempving regisneEtheamsslawen 3, Bdgb r&errddiey dsenglchiroforahtanseediap s 500
The, wi dt h of channel Wis 4 gm The patterning of each

m in Fig. 5. I
el ectrode "i"gh HsnislesiRgtion p€ thi pixel P@ﬁ’éfﬁ%f‘n?’g‘i-s Themdok 3dda agd BéRbwaygbe esi st .

The i nsul P err, 0.as. hank are for to . overlap wth
t he edge g%ﬁ?doﬁﬁ (%)lfé)’1 nlghélz%%@flgé!fg% (lt"oélé%m%ﬁlhcﬂ%mpréaﬁw%a%ﬁﬁ %ﬁﬁhf}my be
formed by bask 842218 fonfied B pagerhingThé ARERAL Flin $hdde G Qh ok &R ekin fin Her e,
after the bank 342a is formed by patterning the insulating filmnade from
an or gani @nd &g $ilicon pitriggdlm liefosined dbyrihnsputicdeg indtod. sAfid theethnk 34D és

sputtering nethod. And.the bank 342b is 10 forned by perform ng
'patte(ripli ng(.)r d;ﬁp%fﬁorﬁ'i_l%%%mgl@?» is formed on the pixel electrode 334

Whose ends are NagyaRegl.Mhid Jans haks G gfpiﬁ%%?&ﬁ)d%%ﬁlo&rh@s@ ThERd S

.formed thereon. An EL |layer 343 (a |ay em ssion an or hovi ng

of carri ecgvired matstbe bhnlghindentabodi)4dhefancOl EDHE f@Fcdttheigoh.ayer and a free

conbi nati on of elﬁgiﬁ:i c.charge 15 transporting layers and electric charge
yeE ki By

injection | ayef&. rfor fghihenissian and s maing 0§ gaiirisrsto caaseer | al

o 5S4 S0 Gy B4 Pl RGBT e
that esit srahi@htinglayeisnglielieic thagt MedifonUy@s CEACShmpRe, 31189 RS le4amPoUNd)
or a thin \Jcliglhrtnorganic EL material or a high molecular weight organic EL material is used to
form an EL layer. An EL layer may be a thin film formed of a light emitting material
that emits light by singlet excitation (fluorescence) (a singlet compound) or a thin film
formed of a light emitting material that emits light by triplet excitation
20 (phosphorescence) (a triplet compound). Inorganic materials such as silicon carbide
may be used for the electric charge transporting layers and electric charge injection
layers. Known organic EL materials and inorganic materials can be employed.
It is said that the preferred material of a cathode 344 is a metal having a small
work function (typically, a metal element belonging to Group 1 or 2 in the periodic
25  table) or an alloy of such metal. The light emission efficiency is improved as the work
function becomes smaller. Therefore, an alloy material containing Li (lithium) that is
one of alkali metals is particularly desirable as the cathode material. The cathode also
functions as a wiring common to all pixels and has a terminal electrode in an input

terminal portion through a connection wiring.

30 Fig. 7 is a state that is completed so far.
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formed of a light emtting material that emts light by triplet excitation
20 (phosphorescence) (a triplet conpound). Inorganic materials such as
silicon carbide my be used for the electric charge transportind { djle?0fs
and electric charge injection |ayers. Known organic EL materials and
inorganic materials can be enployed. It is said that the preferred materi al
of a cathode 344 is a netal having a small work function (typically, a

netal el ement BéixtniherQLED Havingmt lemst a 2ahodé,he RetiodbmpoRi Lad 8dd gp an
al | oy of sucg netal - The qu%ht em ssion efficiency is inproved as the work
function HEOSRESPIEHERYLEscaley ap grganicasia) 2 piptastive film) a seahingisabstitd, or

(l'ithium Py i al s d ticularly desirable as the
cat hode maét ge?:?lhg% .Eanl'ﬁg&‘ég%%gggﬂaéfos“gﬁ %tfebn%qf frgﬁétﬂggu@ aﬁ%r?éevcﬁﬁ'ﬁ%ﬁ]eﬁﬂmél I

pi xel s anchffeateraaltsebsrhmak, wickat modeure AndBx AUt é&él@m@he@%a&ioﬂr&ukgéOugh a
connection wring. 30 Fig. 7 is a state that 1s conpleted So far. 29 2 0

JUL 2006 NesiizatigneofdheBInayérn gloarevendisis nat eatdseydo paovide geniratecvgiiland
| ayer, an .ano i s preferabl ealed b or ic resin, a protective
fiim a sgoarl?‘?enléﬁ%‘lﬁ‘g‘g‘f PR ",OUEHJ“ %émi‘@il’?ﬁ{j’ﬂé%Wg’ghéa%%ﬁ@eéi@%ﬁé%l y of f

fromthe qufegi de and prevent perneation of external substances, such as
noi sture and oxygen, that accel erate degradation due to 5 oxidization of
the EL |ayer. HibeeVBEC, (flexibk pantadecaesiar ys tatagiicdv gl aht hdlegt@tcecof B fi | M
or the like in the input-output term nal portions to which an FPC needs to
be connectBRPU-GUipY, tersHpal pertions cysing e Apispepi; eefuetive smaterialche@he o t he

el ect npde I - . 1 nal, portions, usi,ng.an ani.sotropic
conduc1 tg i v?n%;?%rgpﬁ:aclohagﬁieve%&aﬁ%lsl %)? ‘?@B‘?%dé’ géﬁg’ e Oﬁg‘f%ﬁe a?timéescsﬁﬁfj‘g! ed of
a’'resin anehsoonduedal Hendredd jifl MUiSAVRF Mhosd RMctLaSHIRERLy MNEF 8ESKE i N -

di aneter whose surfaces are plated by Au or the like. Thé conductive
parti cl es Tdleeeonduetive ypastiplee caleattieallsl eormastidbe cflectivdes mfutheoipptibutpuer ni nal

ti ith Wri f d in.the FPC. , tical fil h
a5 ot ctaind! sy YRkl weetin et s 1 pel arizing plate and a
phase differengendbahsy, BRbpAEaITIAVILE s Q%ﬂrc?ﬁrlkgoﬁlwzw&c %mp@éW6F§ '

ype i ght em tting

Accordi ng above the st'eps, the nodule t evice connected
15  polarizing plate and a phase difference plate may be provided and an IC chip may be

mounted.

According above the steps, the module type light emitting device connected

FPC is completed.
Moreover, when displaying by full color, the equivalent circuit diagram in the
20  pixel portion of this embodiment is shown in Fig. 8. A reference numeral 701 in Fig. 8
corresponds to the switching TFT 403 of Fig. 7, and a reference numeral 702
corresponds to a current control TFT 404. The pixel to which OLED 703R which
displays red light to the drain region of the current control TFT404 is connected, and
anode side power supply line R 706R is prepared in the source region. Moreover, the
25  cathode side power supply line 700 is formed in OLED 703R. Moreover the pixel to
which OLED 703G which displays green light to the drain region of the current control
TFT are connected, and an anode side power supply line G 706 G are prepared in the
source region. Moreover, the pixel to which OLED 703B which displays blue light to
the drain region of the current control TFT is connected, and anode side power supply

30 line B 706B is prepared in the source region. Different voltage is impressed to each
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FPC is conpl eted. Mreover, when displaying by full color, the equival ent
circuit diagramin the 20 pixel portion of this enbodinent is 3?32ﬂ%i 0
Fig. 8. Areference nunmeral 701 in Fig. 8 corresponds to the sw- LH@ TFT
403 of Fig. 7, and a reference nuneral 702 corresponds to a current

control TFT 404. The pixel to which OLED 703R which displays red light to
the drain region of the current control TFT404 is connected, and anode

si de powerpigelpglay hhd AEfdRefiOfRoisSadRb ﬁﬁﬂ%ﬁ&@mﬁ%_&ﬁ&a&@%@ gglé%Mék/ES"er !

the 25 cat hode side-power supply line 700 is fornmed i'n CLE reover
t he pixel teducenic chametRonddGiwkish thti sipnayislengiben nhadghbnga, A nddaid

region of the current control,. TFT are connected, and an anode si de power
supply i n‘%lvé H3E @Qﬂage St ahigh gate \{qitgge abhT dhan epventiongh €asver . the pi xel

to which OLED 7G3 BhMIﬁﬁbcﬂﬁﬁm, A¥S Qisgﬁgl drﬂJ?ﬁ% Ih%thc}cp qirﬁief ﬁi&sﬁ %{g;gyn F?a:ille the

current control TFT is connected, an node e power supp e B
706B i $ prdzpangheihvdithe isokindefliagsequeniDhlfdr & hetholll BEgCinbattingRhemsed t 0
each 30 20.,JUL 2006 pixel that has different colors according to EL

mat eri al , %@t& VEYEFe WiHngythe pothanalogsignal enkdigiialmiegnal swydgarsesicEhgd, the

h |1 o ; I , t dri v t W th
i g gat e i 1 SRR AT IR At TRRGA R D e Ao AR eI I e 2

di spl ay drsigtiahg met hod, time division gray scale 5 driving nmethod that is
a kind of line sequential driving nethod. For inputting an inage signal to
the source wiring, the both anal og signal and digital signal may be used.

The ri Vi ci,rcuit..and the Iike may be appropriately desi gned according
to thgo' ne[gg]bogfrﬁﬂﬁltz] 10 [ Enbodi ment 2] This enbodi nent shows a top view

(Figs. 5 and 6 ' el ' ' di ment
1, and a top V?Fé%ﬁ\%?cﬁg%ﬂ{jﬁg?@%g%&ﬁ& gii%sag?a %Td rﬁgrtn ilsgelﬁgltglaeﬁg d agt (Esrm és)hown
in Figs. ISfclaodichdB Eoth@limitiAl, had atqovie@snanddifgrdnd b & panfiot Figds afd and
sanme portions thereof are 15 indicated by sane synbols. Fig. 13A is an
exanpl e of® SEhP¥BAYEEsot3AapdA3B102 that  has different patterning shape

(hat Lo adopt el bR Okl FEF\GEDEH K PR IR R & 11
15  indicated by same symbols. Fig. 13A is an example of semiconductor layer 1102 that
has different patterning shape that is adopted instead of the semiconductor layer 102
shown in Fig. 6. In this embodiment, the semiconductor layer 1102 is meandering. As
shown in Fig. 13A, channel length L x channel width W is the same as Fig. 6, and is set
500 um x 4 um. Fig. 13A is same as Embodiment 1 except the semiconductor layer
20 1102 that has a different patterning shape, so that another explanation may be
referenced to Embodiment 1.
Fig. 13B shows another different top view. Same portion corresponding to Fig.
6 are indicated by same symbols. Fig. 13B shows a semiconductor layer 1202 that has
different patterning shape that is adopted instead of the semiconductor layer 102
25  shown in Fig. 6, and an electrode 1200 that is adopted instead of the electrode 100.
The channel length in Fig. 13B is 165 wm. Fig. 13B is same as Embodiment 1 except
the semiconductor layer 1202 and the electrode 1200 that has a different patterning
shape, so that another explanation may be referenced to Embodiment 1.

- This embodiment can be combined with Embodiment Mode or Embodiment 1.

30
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shown in Fig. 13A, channel length L x channel wdth Wis the sane as Fig.
6, and is set 500 mx 4 m Fig. 13A is sane as Enbodi nent 1 except the
sem conductor layer 20 1102 that has a different patterning shapg, so &]Eat
anot her expl anation may be referenced to Enbodinent 1. Fig. 13828‘N39'\lc\/§
another different top view Sane portion corresponding to Fig. 6 are

i ndi cated by sanme synbols. Fig. 13B shows a sem conductor |ayer 1202 that
" has dif f dEewodjpagitt@]ni ng shape that is adopted instead of the _
sem conduct or h,% er- 102 25 shown iin Fig. 6, and an el ec_trode_l_ZOO t_hat_ is
adopt ed i nst ea gFOR HEWeAd FosseRectionn! vicynal trapodule iyendight pmitHng devigd i s

165 m Fi ] &@5@% EEE } X 1 e_senm conductor | ayer
1202 and gﬁlg&g gfcr?(rlode ggrb t cﬁéybﬁl%s?éda%lﬁ §§%‘%ﬁ“‘3é¥ ea}rﬁflﬁ_ﬁbg ra ape, so that
anot her expl an&ig. o Faytopericw fof beMEIetholalcEARPEATRAB id o cFhisSseanbiRgivimpt can
be conbi ned with Enbodi nrent Mbde or Enbodinent 1. 30 31 20 JUL 2006

[ Enbod? mertkesjalongdhe ac 4 Alpfdiig ok Bectdfondeseinsvlathg ltf)iha 50 giﬁtc))enedr pe
light emtti evi also referred to as E dul.e) obt ai

En‘godi nentoslfr}'g%)gﬁa\{%g(zo gf‘gf ‘E@P}pé‘?’é" A 'eﬁl.smgsﬂ(gslia?%’af‘r‘%&ﬁ“ Lagrign ﬁﬁ’ EEX‘-I}*FB'EJUI e,
and Fig. WBidsScidcif 964 -8 gﬂ@fﬂ_riv‘fﬁfﬂmﬁt g?§%ﬂ: e c}h&%oﬁ' rﬁxegE ﬁixe?f Fi g.
14A. In Fig. 14A, a base insulating filmb is forne on a substrate 500
(f or exanpbgjoraathiehivingsirstianty gk abslinedndEmbpdixednt p@i i on 502, a source

driving circui 04, and a gate driving circuit 503 are fornmed thereon.
These gi xel ng%qfﬁﬂ?eélﬁaleaﬂrli%&Shbarwrgempﬁe%yeﬁﬁ@né@ﬂamn@wb%rsmln@wcmt 1 or
2. Refgre 3 518 j p .G .resin eference nuner.a 19 is a
oot o1 ety § A Bor by BhRERMALE P SN FHE BT PP R Whudhdad wi e

the organiige-oganit 1di8,518r6 covdied WigdiiheproRsiive AlS 5i18. IRUBARBMH dvee
protective film518. In addition, the cover material may be used to seal

usi ng bondakyialaney balused e sedvesingrbpading| matagjalbeThb endedmatrial sugypbe t

medi um bef qr eeled off. Wring 508 for transmtting signals to be input
to the so&?giedgﬁﬁz\ﬁuﬁgogir?%‘i“{i bgg)é{e Pi%le‘gﬁgt'the gate driving circuit 503 is

011, MBSO IR oty MBS PG
15  and the gate driving circuit 503 is provided. A video signal, a clock signal, etc., are
received through the wiring 508 from a flexible printed circuit (FPC) 509 used as an
external input terminal. Although only the FPC is illustrated, a printed wiring board
(PWB) may be attached to the FPC. The light-emitting device described in this
specification also comprises a combination of the light-emitting device main unit and
20  the FPC or a PWB attached to the main unit.
The structure of this embodiment as seen in the sectional view of Fig. 14B will
next be described. A base insulating film 501 is provided on the substrate 500, and the
pixel portion 502 and the gate driving circuit 503 are formed on the insulating film 501.
The pixel portion 502 is constituted by current control TFTs 511 and a plurality of
25  pixels including pixel electrodes 512 electrically connected to the drains of the current
control TFTs 511. The gate driving circuit 503 is formed by using a CMOS circuit
including a combination of an n-channe! TFT 513 and a p-chanpel TFT 514.
TFTs in these circuits (including TFTs 511, 513, and 514) may be manufactured
in accordance with the n-channel TFT and the p-channel TFT of Embodiment 1.

30 Each pixel electrode 512 functions as an cathode of a light emitting element.
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external input termnal. Although only the FPCis illustrated, a printed
wiring board (PWB) may be attached to the FPC. The light-enmtting device
described in this specification also conprises a combination of 0tHH 2006
light-emtting device main unit and 20 the FPC or a PWB attached to the
main unit. The structure of this enbodi nent as seen in the sectional view
of Fig. 14B will next be described. A base insulating filmb501 is provided

on the sulgphrabes aB0roRd 4tNhke _oﬁg&f}le Mstdfﬁfl?n %5 i%‘ﬂé&rﬁﬁﬁg AR roir%’ainﬁ'&

circuit 503 are fornred on the insulating fi e pi xel portion 502
i s consti comgdutyy/layer 5 Bhendenhedd STAIGhE lighaaaitang klehednt bye kmad opitke! s

i ncl udi ng pi xe‘l9 el ectrodes 512 electrically connected to the drains of the
current Ot FISPragerai® 1. The gate driving circuit 503 is formed by using

a CMOS circuit z..i i i j f hannel . TET. 513 and

p- channel TFT Ad} gwggggﬁwlﬁ(ggg%gﬁ%gﬁage? ?’Eé@gl‘aﬁgﬁ sn%@?,mqﬂ%‘% 0gnd
514) ey berrivenu aubeligH: einbsREY AhSIa Mt Biniting Neyehwahanmed cdfifinafich bhe

p- channel TFT of Enbodinment 1. 30 Each pi xel el ectrode 512 functions as an

cat hode oflegtria glargedmnsporiggdhareand clgatriz@hdige igiocdorBankes. Fobegarepltor ned at
t he opposite ends. of t.h i xel electrode 512. An.qrgapic, congound | ayer
516 and a R GUAE eieRererRigRpmBRRed MY F or hiEL R e bln SN crgaic pi xel
el ect r ode cghBouf mefeaNsGs O PRYHAhn AYE bind 13¥&" ;Afrﬁé hhi@RbmBBhEF! ON
and for mgvi ﬁguof 56 carsr isers to cgus%ﬁllcg%l?pe@n‘ ssion arg a1 IlE)g ?hlz(?ritti ng
| ayer andlayet 65éé ntaynbe aahinofiloo forneldeet 4 tighc bditirg inadriqahiti awgitd Hylerisy and
electric charge injection |layers, For exanple, a |aow nolecular weight

or ganit® camgllsucitioar(flypreseengehiagringlst esnpopndher g hin Slgaioraed ebapiahhd

material LS. ; .Or i nd, L. An _or.gani nd
Tayer o16tRUYREARHLC IR T BB 6 SAMRE LR Bt Too PRgPhaRer o WRE e o
l'ight by tOmpbngl)etinergahicahhteialsfshipbe SRS Arbide Hiad Bl iscd ISP MbeHRE 2
thin filmformed of alight emtting material that emts light by triplet
exci t at i oshqrptidspspedingelgels fnd teldoplietchatgeningention. layersr gdiiovmergmial s
such as silicon ¢ i de ma sed for the electric charge transporting

bid be.
| ayers fanH’aé rbaés.t?rf mlt(,’F?zilece F‘i‘ﬂr]%é@tqa&l?ele P¥ed- Known organic  mat erials and
i nor gagi ¢ mat e'rh@mde%rimsoefmé@fﬁg a%ﬁ;ﬁ%;@g&mﬂﬁ ir HmAcidol Al pRAR. as a

g S
Wi ring connected in comon to all the piXx
The anode 517 is electrically connected to the FPC 509 via connection wiring 508. All

the devices contained in the pixel portion 502 and the gate driving circuit 503 are
covered with the anode 517, the organic resin 518 and the protective film 519.

Preferably, a material having the highest possible transparency or translucence

20  for visible light is used as the sealing material 518. Also, preferably, the sealing

material 518 has the highest possible effect of limiting permeation of water and

oxygen.

It is also preferable to provide the protective film 519 formed of a DLC film or

the like at least on the surface of the sealing material 518 (exposed surface), as shown

25  inFigs. 14A and 14B, after the light-emitting device has been completely covered with

the sealing material 518. The protective film may be provided on the entire surface

including the back surface of the substrate. In such a case, care must be exercised to

avoid forming the protective film on the region where external input terminal (FPC) is

| provided. To avoid film forming on the external input terminal region, a mask may be

30  used or the terminal region may be covered with a tape such as a Teflon tape {registered
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The anode 517 is electrically connected to the FPC 509 via connection
wiring 508. All the devices contained in the pixel portion 502 and the
gate driving circuit 503 are covered with the anode 517, the orggqhﬁ sin
518 and the protective film519. Preferably, a material having t é st
possi bl e transparency or translucence 20 for visible light is used as the
sealing material 518. Also, preferably, the sealing material 518 has the

hi ghest pasakplhedekfaniskifg lapsid OVID pYRal. Por RfmuatigL p?dlelctiv%mleﬂ%g It is
al so preferable toB’%rovi de the protective film519 forned of a DLC 7l m or

the |ike &silieoastitrgle il RLE fidme ooAINKQy Sdml hagberatedr i al 518 (exposed
surface), as s 5 in Figs. 14A and, 14B, after, the light-emtting
devi ce has beeﬁ%ﬁ%ﬁ%@éﬁ?g 8%‘\?8?' ésdel\llﬁ??ﬁ’?dtlﬂ % VFTﬁ’ﬁS%ﬁ{eérﬁ?ré‘Ft%QS{lthﬁhé
prot ecti verdtetivdEn HEO w&\fﬁﬂ@t‘%ﬁi@oﬂa&ﬁthe Rihd é?ni%t'rx:f’r{%;t ce t’r&ﬁ'tﬂé‘b&lgid[e gﬁd back

surface of the substrate. In such a case, “care e exercise avoi d
forning t e pprvonestlistances whidnprohmte dgiradativhesfethe)sr@mniakomppurid tagembpal
(FPC) is rovi ded. To avoid filmformng on the external | nput term nal
region, aC°fH3KORa$SneVAEr 4ud@xyecn fem enigringthe Hghlopmittipe sevicoVisoradhai th a
tape such gg; o, .t Eedi 20 JUL 2006 .mar k) .used.as a
maski ng t gp%“%h ] 2166%?12? &é&ﬁgzitre%f'cgg%g’%é I?ﬁ{agvﬁ%% ag’lﬂi”\yeca%iblerﬂ%gafé‘?d' a

silicon nitri danbibemarbgehédtnts @hcdlMSin kit FByixbees@sde Tgselii 4hs
emtting device is enclosed in the above-described structure with the

prot ect i v&atpflepmhan erganigrpemmonny laysoingt an arode hirgihg pergettyiofgrademittieit§ r om
t he out si d 5.to event subst es, whi ¢ch pronote degradatjon of the
or_,gan!%(’: cgﬁepg%rrﬁf g ‘é‘y&?‘_%%y‘a Pt FIBH?Eé‘?th_.ﬂ, avﬁﬁfeé?ﬁ"’érfﬂ’pé‘%% ? L ‘Fdj_rﬁeéh?’éri ng
~the 11 ght iRfibdikd 1 [8YVige FOMS SowOUh Syl BHSych g Lol b9
device having inproved reliability can be obtai ned. not arrangenent is
concei vabkaangemynt chn depliugtated actheademel top uded aaFig Kladtibae] andefare BE gani c
nd _an_anode having property of transmttivity 10 are

fC gfp nggh?nhg%ﬁ'r@f&%fho‘}‘f_&tf%“%ta frpghicchipnal vés eeli on opposite to the
O Sbuony "SR e PR AP ED W o
Fig. 18 abduliting filhestl @ forbRd dAes il kadstwitd BO0,ofRr £p5@1 b6rtdn 602 and a
cross-sectional view only. The structure shown in the cross-sectional view
of Fig. 18aigiside gydvejeisanii ¢dtiareAarmed over the insulating film 610. The pixel portion
602 is formed by a plurality of pixels including a current control TFT 611 and a pixel
electrode 612 electrically connected to the drain of the current control TFT 611. A
gate-side drive circuit 603 is formed by using a CMOS circuit having a combination of
20 ann-channel TET 613 and a p-channel TFT 614.
These TFTs {611, 613, 614, etc.) may be fabricated in the same manner as the
n-channel TET and the p-channel TFT of Embodiment 1.
The pixel electrode 612 functions as an anode of the light emitting element.
Banks 615 are formed at opposite ends of the pixel electrode 612, and an organic
25  compound layer 616 and a cathode 617 of the light emitting element are formed over
the pixel electrode 612.
The cathode 617 also functions as a common wiring element connected to all the
pixels and is electrically connected to a FPC 609 via connection wiring 608. All the

clements included in the pixel portion 602 and the gate-side drive circuit 603 are

30  covered with the cathode 617, an organic resin 618 and a protective film 619. A cover
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15 insulating film610 is formed on a filmsubstrate 600, and a pi xel
portion 602 and a gate-side drive circuit 603 are fornmed over the
insulating film®610. The pixel portion 602 is fornmed by a pl uralit_i/ o{
pi xel s including a current control TFT 611 and a pixel el ect r odd lsayt L0068
el ectrically connected to the drain of the current control TFT 611. A
gate-side drive circuit 603 is formed by using a CMOS circuit having a

combi nat i anerober 620 igbond&h@heklehfeht 6:43r BPdn AdRestRANN 8Lcedf L Bided ithgse TFTs
(611, 613, 614, etc:) may be fabricated in the sane manner as t%e

n- channel PR @A@behends derenant 621 sof therdiodi ment 1. The pi xel el ectrode

612 functions %%tl%naragode OE the |ight 13n‘itti.ngjl6§I ement. Banks 615 are
formed at oppostts HRHECHIEN FROWR L1 Figs) 3 theqpizeledectragdsds ased ayisi anodos

conmpound vy the By At cemf@idI0dGerOhd B chiGdd h%gér@%ﬁ;c%og%nﬁcjgﬁ 1 05 ufh ©

formed over the pixel electrode 612. The cat ions as a
conmonSwi dighy isedneitted tin tendiectied of theadrtow heFigpiixel s and is electrically

connected to aXJ/:Rf 09 via connection W ri ngi 608. Al the elenents
i ncl uded in t h&iHise BB Ealcohl Bobavgrbrentrieseriicd by way of icvamples thei presoR ar e

30 covere kR € : LG resin 618 and a, protective film
619. A coggﬁnglgnfgﬁf L%Jiatpggg(g Irg%sﬁgceth%&?? Pgro%tﬂlé:aurlg b%'?oﬁgngflglr?eme PSS py an
adhesi ve. iveneiofrs@ni be fapplied té Mhoklotm gﬁ&vgﬁv&ﬁaab%g%méd BRI OCRPYs GAd 1S
set therein. In the arrangenent shown in Fig. 15, 'the pixel électrode is

used as t I§aggp6dstrugire EFhe or gani ¢ conpound | ayer and the cathode are
formeqloin conbination, so that 5 light is emtted in the direction of the
arrown Fig. 15. Wiile the top gate TFTs have been described by way of

. exanpl.e, ThgbbaRsRly] i nvention can be applied irrespective of the TFT
structure. For exanple, the present invention can be applied to bottom-
gate (inverted Al after ddctsimia equipmenBRfisorporhtedsvagge mpslidds (Aetive Malids. 10
[ Enbodi rreﬁ!ﬁﬂﬂb Ai::;L of the el ectronic equipnents incorporated various

nmodul es ( dulghbaying OHEDar gomypltad by gmel mmnsing thepissattdovdnyion.

I npl ementing t Iﬁ")llB@v?ﬁgeQﬁn f)@ﬁ%ﬁ iaQQuCh electronic equipments: video cameras; digital
15  cameras; head mounted displays (goggle type displays); car navigation systems;
projectors; car stereos; personal computers; portable information terminals (mobile
computers, mobile phones or electronic books etc.) etc. Examples of these are shown
in Figs. 16 and 17.
Fig. 16A is a personal computer which comprises: a main body 2001; an image
20  input section 2002; a display section 2003; and a keyboard 2004 etc.

Fig. 16B is a video camera which comprises: a main body 2101; a display
section 2102; a voice input section 2103; operation switches 2104; a battery 2105 and
an image receiving section 2106 etc.

Fig. 16C is a mobile computer which comprises: a main body 2201; a camera

25 section 2202; an image receiving section 2203; operation swilches 2204 and a display
section 2205 etc.

Fig. 16D is a goggle type display which comprises: a main body 2301; a display
section 2302; and an arm section 2303 etc.

Fig. 16E is a player using a recording medium in which a program is recorded

30  (hereinafter referred to as a recording medium) which comprises: a main body 2401; a
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Fol | owi ng can be given as such el ectronic equipnents: video caneras,;

digital 15 caneras; head nounted di splays (goggle type displays); car

navi gation systens; projectors; car stereos; personal conputers}(gg[ymp! e
information termnals (nmobile conputers, nobile phones or el ectronic books
etc.) etc. Exanples of these are shown in Figs. 16 and 17. Fig. 16Ais a
personal conputer which conprises: a nmain body 2001; an image 20 i nput

secti on 2Gfiglapsediiopag2;segichlkdt s2Q% 2403¢a tedkRIROAMCAiudP I L LEd ofbGtion 6B 1 S
a video canera which conprises: a main body 2101; a display section 2102;
a voice | ﬁp}ﬂ"tchg%%‘t‘%ﬁczﬁm ARRIERLES LS @mé&gm 2aBdtile aliswdt €5y ytc2k@3hand  an
i mge receLyl sect.ion_ 2106 ete. Fig.. 16Cis .a bi |l e canputer which
conpri ses%%drﬁgl an%olg?ll’ 320" %ergoa{ﬂ)eﬁngsmfgp‘?g@f‘%’:?ﬁﬁ@re‘agg?%@e? &8 vi ng
section 22@8fordpesradti on swi tches 2204 and a display section 2205 etc. Fig.
16D is a goggle type display which conprises: a main body 2301; a display
sectiof 2302; dng &0F as mdigitali ama280didt compiigs: 46Raihdody@RHNen digilng a

recording medi um iy which a programis recorded 30 (hereinafter referred

to as a rSEGIH g%d%r;@dY‘ﬁ‘rﬁ ﬁwlﬁe&?%éoﬁﬁ?fﬁ%% swichegi 33 0fpagd omomage repsivang J UL

2006 di splsam; bt v ke 3 r section 2403; a recording medi um 2404;
SPUISREL! PnalHos aapg UG

and operation W tches 2 hi s apparatus uses DVD (digital

versatile di sc)EigDA Btamobid¢ phdi@ wliiet 661dpigsBiatibodyBH0s i veies befpm nusi ¢
appreciation, filmappreciation, ganmes and use for Internet. 5 Fig. 16F is
a di gi t al Seghfy 2PWhircwicomprl sesion29981 a dispby 2stan 2904ioperatipn ssdeheon
2502; Vi fl ~. operation.swtches 4 and an i ma cei vi ng
sect i %ﬁ (r%gpg’s nga\%‘ﬁéqnﬁag & ¥ GUHE)REE (P ut ggchon @%B @%WB?qreetﬁﬁgﬁé?ﬁﬂ?i ch
~conprises:. a nmgip. brmlys 290kabid HHRKkGEleHbRE ook PRl A RR M Fes 2 YRLE BodyPut
section 2903; a %isplay zéction 298&; operaPPdﬁ sSw t ches e%o,gg%S;ogﬂ
ant enna 29081; displapncitmagS0DApud 36881 4 orofdBGDnctimhy B0G4 Rperatioatsevijche907
etc. Fig. 665 is a 1Qortagée- book (el ectronic book) which conprises: a nain
body _300;1?, _PE%F%? eBe? PUP2e8002 and 3003; a recordi ng medi um 3004;
operation sw t qhes;7C is a display which comprises: a main body 3101; a supporting section

15  3102; and a display section 3103 etc.

In addition, the display shown in Fig. 17C has small and medium-sized or
large-sized screen, for example a size of 5 to 20 inches. Further, to manufacture the
display part with such sizes, it is preferable to mass-produce by gang printing by using

a substrate with one meter on a side.

20 As described above, the applicable range of the present invention is extremely
large, and the invention can be applied to electronic equipments of various areas. Note
that the electronic devices of this embodiment can be achieved by utilizing any

combination of constitutions in Embodiments 1 to 3.

25 According to the present invention, in a pixel portion where a plurality of TFTs
are arranged, in the TFTs that supply currents to the OLED, not only Simpie dispersion
of on-current but also normalized dispersion thereof can be reduced, resulting in
particularly reducing the dispersion of the brightness of a display device having the

OLED.

30 Furthermore, according to the present invention, even when the dispersion in
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3005 and an antenna 3006 etc. Fig. 17Cis a display which conprises: a main
body 3101; a supporting section 15 3102; and a display section 3103 etc.
In addition, the display shown in Fig. 17C has small and nedi urTZi]i glllﬁir

| ar ge- si zed screen, for exanple a size of 5 to 20 inches. Furth

manuf acture the display part with such sizes, it is preferable to

mass- produce by gang printing by using a substrate with one neter on a

si de. 20 ABe '(ﬂE'fF@dibrhﬁdoﬁszs uth ag fpinhigaibecandngms of tHelesep li@Ees thé ket i on
is extremely Iarg% and the invention can be applied to electronic

equi prent 45 GrUSEss itetdispemaen ofidhe clackrie chivectstisticsr betvec dbe AFsofant he s
enbodi meng &%@’dbe achieved by utilizing any conbination of constitutions

i n Enbodi S°1 to 3. 25 According to the present invention, in a pixel
portion where asepl HirtloribrQfacddrdmg t@rtﬁe ﬁfers@fﬂgﬁ%ntﬂoﬂ bh8r tladShé BalucBoRP! Y
currents to the OLED, not onIy si nmpl e di spersion on-current but also
nor mal bzewfdhs phs;@r&;trm thbveznf the aindiyéduad AUFsd ther élspd:rslongoﬁ the QRED dstlér |y

reduci ng the di rsion of the brj ss of ~a display device having the
GLED. 30 ARHHebaR i COBIEAng. T TenELJRESesHe hOBneTISRIEEN UKChPH ho

di sper si O@re’aﬁne?lﬁgggbélrjéd&ggfs the TFT fabr| cation process such as
illumination conditions of the laser light or the like is caused, the

di spersion of thatiet@oid becoediagas ttRpradeh ity ORIONS Bthet than e daatols theduced.
Still furthernore, accordl ng to the present invention, other than the
reducti on dlfﬁ)@bﬂimt briwgpm feria mbirm svemwhemtdie@ldcRlis deexorataddogsasper si on

of the, OLED itself caus ntr t|on of er,..due to the
pat t er(i(r)u ng“ERG t15eHEAY %qwlégftﬁeﬁ?ﬁ]aﬁﬁ éI&amﬁ% Ctoﬂgtf‘ﬁgbrr SURE 7 4i ng
~to. t he. pr Q,@ﬁﬂttaldlﬂgg%hgghtgﬂéh%esg han t he reductl on of the dispersion -

bet ween the individual TFTs, even when the OLED is deteriorated for some

10 reason, the St rfertherhllcnw rgcardirighé GhE&EDpresemt bieversiont asimed paansf ahe

resulting in - maintaining a constant brightness. Still furthernpore,
accor di ng CEprqiRECH Ces 8hths AFdneanobe I%‘FWB@E‘EXNSG%@S th retention capacitance,

simplification of the pixel structure and an improvement in the open area ratio can be

15 attained.
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capaci tance C0, of the TFT can be intentionally used-as the retention
capacitance, sinplification of the pixel structure and an inprovenent in
the open area ratio can be 15 attained. 37 20 JUL 2006 WHAT IS CgAIUVERS! S:
1. Alight emtting device having a light emtting elenent, the Iight
emtting elenent conprising: a cathode; 5 an organic conpound | ayer in
contact with the cathode; and an anode in contact with the organic
conmpound MEHAT;ISWeARVBDASchannel |ength L of a TFT connected to the |ight
emtting element is 100 p.mor nore. 10 2. Alight emtting device as set
forth in clai m1A liskir@nitiing dexico having adign welitting détheW dfe ligle ehRfiide0 t he
channel | gl{ég_}eh'L thereof is fromO0.1 to 0.01. 3. Alight emtting device
accordi ng 2t a4 %herei n the TFT connected to the light emtting
elenment is a pzghasnel type TFT or an n-channel type TFT. 15 4. A light

em tting device according to claim1, wherein the TFT connected to the

l'i ght %em tti ngaebraetcompoutdyeangetdiatwititbe saiodd; amdur ce- drai n vol t age
"Vd and threshold voltage Vth is |arger than gate voltage Vg, has a channel
conduct ance gd® ¥ cofaqt with Hiegorganio gompoynd faye enitting devi ce

according to I i e nnect ed. t iy light emtting
el enent, in tﬁ%ﬁérg]r%aecwgl% le]teﬁ%ﬁ]gTj%gg;{ﬂFg‘gcl?P E%Qt%firjg)l tﬁc&g?f%gg% e]%mfn% 1

t hr eshol dig®hive@andieh i s | arger than gate voltage Vg, has a channel
conductance gd fromO to 5 x 10-9 S. 25 6. Alight emtting device

according to claim1l1, wherein the light emtting device is incorporated
into el ectr.oni,c.equi nt, sel ected.fromthe group consisting.k of a
per soﬁgl corrpu?‘efﬁlgg' \?Fgg’g‘gcda?ﬁﬂﬁeaﬁs S5 fosthy 1I“eé"t1 uvigreing gEigqfe ¢hppael

di splay,. @idth W of the TFT to the channel length L thereof is from 0.1 to 0.01.

3. A light emitting device according to claim 1, wherein the TFT connected to
the light emitting element is a p-channel type TFT or an n-channel type TFT.
15
4. A light emitting device according to claim 1, wherein the TFT connected to
the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd
from 0to 1 x 10°® S. |
20
5. A light emitting device according to claim 1, wherein the TFT connected to
the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd
from 0to 5 x 10° S.
25
6. A light emitting device according to claim 1, wherein the light emitting
device is incorporated into an electronic equipment selected from the group consisting
of a personal computer, a video camera, a mobile computer, a goggle type display, a
recording medium, a digital camera, a mobile phone and a display. |

30
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recording nedium a digital canera, a nobile phone and a display. 30 38 2 0O
JUL 2006 7. Alight emtting device having a light emtting elenent, the
light emtting elenment conprising: a cathode; an organic conpo JUiad§ in
contact with the cathode; and an anode in contact with the organic
conpound | ayer; wherein a ratio of a channel width Wof the TFT connected
to the light emtting elenent to the channel length L thereof is fromO0.1
to 0.01. 8. Alight emtting device according to claim?7, wherein the TFT
connected to _10 the light emtting element is a_p-channel type TFT or an
n-channel type #Aightgmifiing;denice heving nhighiemitimsadenei iy light emilting 7,

wher ei n cted to the light emtting elenent, in the range that
t he Sum%%ﬁesngggrggﬁgﬁ in voltage Vd and threshold voltage Vth is |arger

t han gate voldagmd¥g, has a channel conductance gd 15 fromO to 1 x 10"8
S. 10. Alight emtting device according to claim?7, wherein the TFT
connect ed t o ARG &H&P%‘ﬁfiﬂ?ﬁeﬁ@‘éﬁn&%mt}lmﬁcaﬁh@e?%e that the sum of

sour ge-drain : th is larger than gate

ol T age Vo, e L e 0 To & % 10-9°. 11, A

| i ght em tti nghaleniageti@ctoeldinng widthcWaofithd TFRlvenmdctedtth ¢hd light eméiting t | ng

device i s incorporated jnto _an el ectronic equipnent selected fromthe group
consi st iei eré?o @eﬁg?‘%h%rlg@&wgﬁ{e@‘f}s OIviOcietB%c@nEra, a nobile conmputer, a
goggl e type display, a 25 recording nedium a digital camera, a nobile

phone and a display. 12. A light emtting device having a light emtting
el ement, the i gHighéminittingdevies ageording tongdnins 7. righerein s FBH eongtedrio or gani ¢

conpgun qhé ﬁglﬁreﬁﬁln%%i]etr&% isvg Ig-ghz{nlﬁgl t%é ]T??%T aft Plgchgl?n& ty%e‘]IlP“T. 2006

9. A light emitting device according to claim 7, wherein the TFT connected to
the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd

15  fromOto 1 x 10° S.

10. A light emitting device according to claim 7, wherein the TFT connected to
the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd

20 from0to5x10°8S.

11. A light emitting device according to claim 7, wherein the light emitting
device is incorporated into an electronic equipment selected from the group consisting
of a personal computer, a video camera, a mobile computer, a goggle type display, a

25  recording medium, a digital camera, a mobile phone and a display.

12. A light emitting device having a light emitting element, the light emitting
element comprising:
a cathode;

30 an organic compound layer in contact with the cathode; and
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an anode in contact with the organic conpound | ayer; wherein a TFT
contacted to the light emtting elenent, in the range that the s 'QIZMﬁ
" source-drain voltage Vd and threshold voltage Vth is |arger thanqggg
voltage Vg, has a channel conductance gd fromO to 2 x 10-9 S. 5 13. A
light emtting device according to claim12, wherein the TFT contacted to
the light emtting elenent is a p-channel type TFT or an n-channel type
TFT. 14. A light emtting device according to claim 12, wherein the TFT
connected 10 to the Iight emtting elenment, in the range that the sum of
source-drain‘W6W9%§@‘VHaﬂHﬂ”?Hﬁégﬁ@F6°WBPWﬁﬂé@%¥h is larger than gate

vol tage VO, has:a8nG : bl - . Alight
emtting devi ceragcor i néltafcgéagpg}}%@,egﬁlgégl%ﬁlet hggﬁt%fénc%%geté?%ﬂ&éﬁ to the
| i ght emniftsbimeg-dedievelitge Vd anti ehresindé vbhiage Vibeisdangeothas gatecesltpaiVig, vol t age

vd and threshol d, voltage Vth.is |arger. $han gate voltage Vg, has a channel
conduct dHE&°© ?Pne’f?o&lq}‘%g'ﬂctf%if%orﬁ@-@z%f {(16@ A light emtting device according

to ckaim 12, wherein the light emtting 20 device is incorporated into an
el ectroni c equi pnent sel ected fromthe group consisting of a personal
conput er, a Vildadighaemitting devieshadcerdingoiddaim, 1 23 whorgiyl e (fffecontastsiddy, a

recordi ium.a digital ¢ ra,. a il e phone d isplay. 17. A
| i ght eﬁlﬁ? F@%&“ﬁq&?ﬁéﬂmﬁ%’%ﬁﬁ%‘?ﬂ%?%%ﬁ?&ﬁ@@#ﬁﬁﬁ@’%ﬁ@ﬂ%m i ncluding a
cat hode, an organic conmpound layer in contact with the cathode and an

anode in contact with the organic conpound | ayer; a TFT connected to the
light emttind gpittingdlevisp geedsding pq clagmdei vdsreimthscri e eongetedr | ayer

& light
i nclyydi d - ' te . i f
| pue 4y o B AR ARG S EARR0 BB el Wl AZka 08, PTLL ©
r ect anguhwshalé aphagec Waniselargee ghangatandltage Yai Basech ehimet eodductiack gder t he

gate insulating fjl wherein a channel length L of the rectangul ar-shaped
channel %b&ﬂqixs{(ﬁ% m

15. A light emitting device according to claim 12, wherein the TFT connected

15  to the light emitting element, in the range that the sum of source-drain voltage Vd and

threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd
from O to 5% 107 S.

16. A light emitting device according to claim 12, wherein the light emitting
20  device is incorporated into an electronic equipment selected from the group consisting
of a personal computer, a video camera, a mobile computer, a goggle type display, a

recording medium, a digital camera, a mobile phone and a display.

17. A light emitting device comprising:
25 a light emitting element including a cathode, an organic compound layer in
contact with the cathode and an anode in contact with the organic compound layer;
a TFT connected to the light emitting element,
wherein the TFT comprises:
a semiconductor layer including a rectangular-shaped channel region and at

30 least one pair of impurity regions;
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or nore. 5 18. Alight emtting device according to claim17, wherein the
TFT contacted to the light emtting elenent is a p-channel type ZFTQRWM%n
n-channel type TFT. 19. Alight emtting device according to cl ai

wherein the TFT connected 10 to the light emtting elenent, in the range
that the sum of source-drain voltage Vd and threshold voltage Vth is |larger
than gate voltage Vg, has a channel conductance gd fromO to 1 x 10"1 S
20. A light emtting device according to claim17, wherein the TFT
connected 15 to the light emtting elenent, in the range that the sum of

sour ce-drain a\&ﬁ‘f“ﬂ&@‘éaw Ay formed gnen the WF@SE}@I thaped shanaelgegiond gat e
vol t age Vg, tel Eﬁﬁ@@%mfeﬂmfﬁ@é%%lﬂ lat qmno to 5 x 10S. 21. A light
ordi

emtting deviceé acc ng to clal the light emitting 20
device is i no»dlqwinatodadxmemmgﬂnLef&mtmaanylﬁephapnmaﬁanmélre@med fo0oqmmt he group
consisting of a personal conputer, a video canera, a nobile conmputer, a
goggl e t%g‘éof& splay, a recording nedium a digital canera, a nobile phone
and g display. 22. Alight emtting device conprising: 25 a light emtting
el enent including a cathode, an organic conmpound |ayer in contact with the
cat hode and d8. Aright einiftingdeviot aosbrding teelomgldnivherwintho THT domteeted ta TFT

connect .o .the |ight emtt| wher ei T onpri ses:
sem conﬁﬁ%f‘@}tﬂ%‘ﬁ%ﬁ%ﬁ“ﬁ%%ﬂ%ﬁ SEF:?FE'%H @legﬁﬁ’ﬁ lT[Cregl on and at
30 | east one pair of inmpurity regions; 41 20 JUL 2006 a gate insul ating

filmformed over the rectangul ar- shaped channel region; and a gate
el ectrode forlfed light cmiting gsvisc apenitliagitn glaim| 17, whiksinethe BFF sennected a

changel g lli'%l\efveir}%té@g%ler e%rt eﬂl% ﬁ%}gg Eﬁg% sﬁﬂlagf]s%hrcre 19%01%&19’{1%@“ nel

| ength L o ngu ar-sha nel - region 1s 01. 5
23. A | ithieshaddivoltageg Ve is laﬁgeaahzm gitagoltagec Vg has22 chatie! eomducti@ce gd

contacte t
f(rjom(a to1x 1088,

20. A light emitting device according to claim 17, wherein the TFT connected

15 to the light emitting element, in the range that the sum of source-drain voltage Vd and

threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd
from 0 to 5 x 107 8.

21. A light emitting device according to claim 17, wherein the light emitting
20  device is incorporated into an electronic equipment selected from the group consisting
of a personal computer, a video camera, a mobile computer, a goggle type display, a

recording medium, a digital camera, a mobile phone and a display.

22. A light emitting device comprising:
25 a light emitting element including a cathode, an organic compound layer in
contact with the cathode and an anode in contact with the organic compound layer;
a TFT connected to the light emitting element,
wherein the TFT comprises:
a semiconductor layer including a rectangular-shaped channel region and at

30 least one pair of impurity regions;
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the light emtting elenment is a p-channel type TFT or an n-channel type
TFT. 24. A light emtting device according to claim22, wherein the TF‘E
connected 10 to the light enmitting el enent, in the range that th20snlh
source-drain voltage Vd and threshold voltage Vth is |arger than gate

vol tage Vg, has a channel conductance gd fromO to 1 x 10.1 S. 25. A light
emtting device according to claim?22, wherein the TFT connected 15 to the
light emtting elenent, in the range that the sum of source-drain voltage
Vd and threshold voltage Vth is |larger than gate voltage Vg, has a channel
conduct ance B2t inghiptang Blosfogmed ogerghe pestangular-ghaped ghanorkigeigeiande accor di ng

to claim 22, %@ggk&r&i@%ﬁﬂe@ Tepfﬂetgtﬁteggsulgcglgqﬁ}ﬂ'ce is incorporated into an

el ectroni c equl pnent sel ecte rom group consi sting of a personal
conput er, a wideeineantis af a ahamme] Wadth Gifpltier rectang dggdhapéd/gendélspgiay, a

recordin diu a,digital canera, a il e phone and a display. 27. A

| i ght eﬁgﬁgﬁﬁamgkvgég‘g% F??WﬁﬂﬁwﬁgﬂﬁgﬁgﬂﬁFlgﬁFPﬂFﬁﬁm@?éﬁﬁaBlincluding a
cat hgde, an organic conmpound layer in contact with the cathode and an
anode in contact with the organic conpound | ayer; a TFT connected to the

l i ght emitti 3. &llightemittinglevies accotdngiolaimB; whewin the J&TH wotwdteditor | ayer
i ncl udi rect.anqul ar - shaped, channel ion and a 3 ast one pair of
our s ¢y Bl GRURREASAe B Gringl G TP R B sy 1 ok red over ¢ he
rect angul ar- shaped channel region; and a gate electrode forned over the
gate insulating film wherein the TET has a channel conductance gd fromO

to 2 x 10-9 34 A light emiftigs deyigarceaiding denchim 23y wherein tenT Ko pemgetedd and
t hr eghol , V0 i Li ght
b ST RS e b S5 d A0 98 e SO AR A Beat VRS

| i ght erthtethald veltageeNth isslaspep-thdmapate lvoltyge VEFRad chinngl ehaludthcd gpe TFT. 10

29. Alight em tt{ devi ce according to claim 27, wherein the TFT
connect P Pdo ¢ Ke Q%ht emtting elenent, in the range that the sum of
source-drain voltage Vd and

25. A light emitting device according to claim 22, wherein the TFT connected

15 to the light emitting element, in the range that the sum of source-drain voltage Vd and

threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd
from 0 to 5 x 107 8.

26. A light emitting device according to claim 22, wherein the light emitting
20 device is incorporated into an electronic equipment selected from the group consisting
of a personal computer, a video camera, a mobile computer, a goggle type display, a

recording medium, a digital camera, a mobile phone and a display.

27. A light emitting device comprising:
25 a light emitting element including a cathode, an organic compound layer in
contact with the cathode and an anode in contact with the organic compound layer;
a TFT connected to the light emitting element,
wherein the TFT comprises:
a semiconductor layer including a rectangular-shaped channel region and at

30 least one pair of impurity regions;
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threshold voltage Vth is larger than gate voltage Vg, has a channel
conductance gd fromO to 1 x 10.1 S. 15 30. Alight emtting device
according to claim27, wherein the TFT connected to the |ight eniftiibdils
el ement, in the range that the sum of source-drain voltage vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel
conductance gd fromOto 5 x 10-9 S. 20 31. Alight emtting device
according to claim27, wherein the light emtting device is incorporated
into an el ectronic equi pnent selected fromthe group consisting of a

personal conpuAdst inseangrilen Eumed ayerdhestangulanainped changelysgigneandy pe
i splay. 2 TR0 bR ovis HodalAhs AT fim; 2 D11 © phone and a
wherein the TFT has a channel conductance gd from 0 to 2 x 10” S in the range
that the sum of source-drain voltage Vd and threshold voltage Vh is larger than gate

5 voltage Vg,

28. A light emitting device according to claim 27, wherein the TFT contacted to
the light emitting element is a p-channel type TFT or an n-channel type TFT.

10 29. A light emitting device according to claim 27, wherein the TFT connected
to the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd
fromOto 1 x 107 8.

15 30. A light emitting device according to claim 27, wherein the TFT connected
to the light emitting element, in the range that the sum of source-drain voltage Vd and
threshold voltage Vth is larger than gate voltage Vg, has a channel conductance gd
from 0 to 5 x 10™ 8.

20 31. A light emitting device according to claim 27, wherein the light emitting
device is incorporated into an electronic equipment selected from the group consisting
of a personal computer, a video camera, a mobile computer, a goggle type display, a

recording medium, a digital camera, a mobile phone and a display.
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