2 1 MAR 2006 SEM CONDUCTCR DEVI CE AND MANUFACTURI NG METHOD THEREOF
BACKGROUND OF THE INVENTION 5 1. Field of the Invention The pr t
invention relates to. a sem conductor device having a circuit %m&ﬁﬂﬂ
thin filmtransistors (hereinafter referred to as TFTs) and a

manuf act uri ng net hod t her i i | ates to, for

exanple, a device repres?ﬁ#’%& E@N?[ﬁ?éﬂ#% @@bﬁ%ﬁpl ay device (on which
a liquid crystal nodul e,.i.qQ_j nd _an el ectroni c_device on which
such a device is nnunté@AigbiAggfﬁ%a%kgt 0D fJHEREQBnduct or device in
this specification indicates a device in general, which can function by
utilizing a sem conductor characteristic, and an electro-optical device, a

light emtting device, a sem conductor circuit, and an electronic device

each are the sem conduct BAGRGREINIDOZ. TBESINVBENTJONT the Related Art In
recent years, a technique for constructing a thin filmtransistor (TFT)

using a semrmiganuat ohvddiign fil m (about several to several hundreds nmin
t hi ckness) formed on a substrate having an insulating surface has been

noted. The thi ' .St [ i, del li.ed to, an _electroni ¢ device
such as an IC glrﬂﬁéah[%esfgéﬁ@ ﬁ%‘g’@ i r(?:lat e%\”ég.?acgerﬁﬁgm%&ﬂ sdeﬁéc\?e<1 Vdﬂ%nat Rt
switching el enent, of. an i e display device is particul arl manded.
Convent i ofMRPsed OF iRy gﬁasfrépfﬂ {05 I(gﬁred‘é%ﬁ‘?!'er? riedoih %syqﬁfé i BRged

di splay device. Since a high resolution inmage is obtained as conpared with
a passive mmuﬁaaturmgymemoddtgrsgmfy dbeipresenannedittioneralaies itg, farqarampley st al

di splay device is used in many 25 cases. According to the active matrix
liquid cryktvade rdpspbripd e ilemid wiyenal gispkly dbvice (on which a liquid crystal module

10 1S mounted) and an electronic device on which such a device is mounted as a part.

Note that the semiconductor device in this specification indicates a device in
general, which can function by utilizing a semiconductor characteristic, and an
electro-optical device, a light emitting device, a semiconductor circuit, and an
electronic device each are the semiconductor devices.

15 2. Description of the Related Art

In recent years, a technique for constructing a thin film transistor (TFT) using
a semiconductor thin film (about several to several hundreds nm in thickness) formed
on a substrate having an insulating surface has been noted. The thin filin transistor
is widely applied to an electr_onic device such as an IC or an electro-optical device and

20 its development as a switching element of an image display device is particularly
demanded.

Conventionally, a liquid crystal display device is known as the image display
device. Since a high resolutibn image is obtained as compared with a passive liquid
crystal display device, an active matrix liquid crystal display device is used in many

25 cases. According to the active matrix liquid crystal display device, when pixel
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2 9 MAR 2006 electrodes arranged in matrix are driven, a display pattern
is formed on a screen. In nore detail, when a voltage is applied between a
sel ected pixel electrode and an opposite el ectrode corresponddny iR 2

sel ected pixel electrode, a liquid crystal |ayer |ocated between the piXxel
el ectrode _and the opposjite electrode is agptically npdulated 5 and the

opti cal nﬁ%ﬁ?ﬁ@?%ﬂ"r rgg@ﬂe‘@dﬁﬁﬂfeﬁeégwteﬁea Qi‘%’ﬂﬁ}’aﬂﬁt%‘é‘ﬂ mgd o yEeet-vBY . The
range of use of such an active matrix liquid crystal display device is

i ncr easedmapefighaib When a Wiltpgeris appbicdthicdneematselgotad pxehielegtrode iand and
high reliability are increased along with increase in a screen size.

Si nul t aneoppobsite elearmirdrieapondingey ererlectéd pixerledtiodd, ¥ ligni @9stal lagdrict i on
are al so increased. 10 Conventionally, when-:a TFT is manufactured using

al um num ﬁfca?ed‘i?ét%bﬁﬂf ixelel8@E &M tAY oﬁgoéltéeeég@feﬁ’&ﬁidgﬁpﬂg@;}gxﬂozﬁﬁfﬁtecﬁ

protrusion such as hillock or a whisker pro treat ment

and an _al ym 3 I i f e Q.- hapnek. form.ng reqgion. Thus, an
oper at ison%f]?%%@ﬁ%ﬂ]{l(ﬁdﬁ%ﬁ%ﬁgcégrgg?éfa§ ﬁ}eac{h%lﬁyggﬁtgqﬂlaﬁ.gn gﬁgﬁr%’#eri stic
are caused. In_order to_solve. this, a netallic material jch can .be.is
ot Stant To t RBPHANEE AEdHeih SUbyr B5FS M 1SR b MR NHG S o
high melting point is used. However, a problemin which a wiring

resi st ancHdrgaseder Seseandgduiorta highesr eegelution, & bigheewpshing aaticseand Aigh

i ncrease in power consunption and the |ike are caused. 20 SUMVARY OF THE
| NVENTI ONrél i léffyosie, irmneasbil edongfwitheinpreasernin a neerhi sine.i sSinaulpievusle, a
structure of a sem conductor device in which | ow power consunption is

realized g¥@RnWOest itproGEReRt &f FOdLSHVIRE hRASEH reditdich AR ARLIAsBg met hod
thereof. According to the present invention, a gate electrode structure is

rade LG be @ e RNORNE, SHYALHE R DYl REEL Ahinkll 0 SRR ALFO
a gate wiring of the above-mentioned TFT, a protrusion such as hillock or a whisker
is produced by thermal treatment and an aluminum atom is diffused to a channel
forming region. Thus, an operation failure of the TFT and a deterioration of a TFT
characteristic are caused. In order to solve this, a metallic material which can be
15 resistant to thermal treatment, typically, a metallic element having a high melting
point is used. Howevér, a problem in which a wiring resistance is increased due to

increase in a screen size arises, and increase in power consumption and the like are

caused.

20 SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to provide a structure of a
semiconductor device in which low power consumption is realized even when a
screen size is increased, and a manufacturing method thereof.

According to the present invention, a gate electrode structure is made to be a

25 laminate structure in which a material film containing mainly TaN or W is used as a
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first layer for preventing diffusion to a channel form ng region, a |ow,
resistance material filmcontaining mainly Al or Cu is used as a second

| ayer, and a material film containing mainly Ti is used as a tptidﬁhgyﬂmﬁ
Thus, a resistance of a wiring is reduced. 5 According to a st tdr

of t hepr esent lnvegtion disclgfgg In this specification, a Tenicqnductor
devi ce i ndiiaYgt AOTRIEVRAIRS diugioRpese ghatnd foBmNgHdEItof [9HyEsistange ned
on an insulating surface, an insulating filmfornmed on the sem conductor

| ayer, andn%tega?féh@b@lﬁtamn@lﬁmlm wiCt isesedsud seond Ldiek.mnids rosigriatfibni zed
by conprising: a pixel portion including a first n-channel TFT having a
source Wi rdongaihimgnmaenlofTit heusaings aahad Riyeas Thie, gatsiseheetoradeiiriagdki ver
circuit including a circuit which is conposed of a second n-channe% TFT
and a thi rgdieghannel TFT; and a termnal portion nmade of the sane
material as the gate electrode. In the above-nentioned structure, the gate

el ectrode is ch ri by havi a lamnate structure .of a.mpateri al

i tm cont ai i naorar e GERrpur Y ePprsden f At AR 2 bo i BN i ng
mainly Al (a secopd layer),. and.a material film containing,.mainl i (a
third | ayrSFmigpnraicly Vaéqlac d@&aEH’JW@CBMO&&M@@&&Swlmﬂuaérlayer

| ami nate structure of a material filmcontaining mainly W(a first |ayer),
a mat eri alfofmedhonom aisuilating swifadey aal ing@ating dilch fayead) on dine semimaneuictdr il m
containing mainly Ti (a third layer). According to such a gate el ectrode
struct ur e laydrerananal £Re (¢locluodd fetmed auplied ind0athh @dite) ietcHarngeringidhdg i s
used, end portions of the gate electrode can be fornmed into a taper shape.

Not e that @uifRehganshel hortidd &cﬁﬂﬁ?%‘hifﬁ@f hRahd| a %lﬁvfﬁ 289 rgefvﬂfiﬂgd by

a horizontal 'surfiace and a side surface of a materi ayer. 0. In"this

speci ficat] i I havi ng, t aper angle.is.cal a_t [
shape :'liondtdég&p%ﬁhi os%?‘h%‘%\ﬁa%%? ﬁé%%%gtre egﬁcati)oe % & G%é ré:ar Célttlgﬁféﬁ%b%?tc?%ﬁ}t 25
'g\lh:l?éclt gr ;[Vi e'& gg\égm%%gé%o eadsesctogl Cr;[—g}rlaeﬁneﬁ tl”el\?’[prag %ntﬁ'lirldnr\ll—% 121;11(1)& fl*sT; and a

terminal portion made of the same material as the gate electrode.
In the above-mentioned structure, the gate electrode is characterized by having
a laminate structure of a material film containing mainly TaN (a first fayer), a material
15 [ilm containing mainly Al (a second layer), and a material film containing mainly Ti
(athird layer). Also, the gate electrode is characterized by having a laminate structure

of a maierial film containing mainly W (a first layer), a material film containing

e

mainly Al (a second layer), and a material film containing mainly Ti (a third layer).
Accordingto such a gate electrode structure, when an ICP (inductively coupled

20 plasma)etching method is used, end portions of the gate electrode can be formed into
~ ataper shape. Note that a taper angle in this specification indicates an angle formed
by a horizontal surface and a side surface of a material layer. Also. in this
specification, a side surface having the taper angle is called a taper shape and a

portion having the taper shape is called a taper portion.

25 Also, in the above-mentioned structure, the present inyention is characterized
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in that the second n-channel TFT and the third n-channel TFT conpose an
EEMOS circuit or an EDMOS circuit. The driver circuit of the present
invention is made froman NMOS circuit conposed of only n-channel {TMAR, 208pd
the TFTs of the pixel portion are also conposed of n-channel TFTs. Thus, a
process i s ajirrpl ifie eneral driver circuit is designed based on a

d. A 5g¢g
CMOS ci r c it that Shiptssend grchimngl Eha g the dwrd srechasnel TET ssenosand EEMQhannel
sem conductor el enent, which are conplenentally conbined with each other.
However, saucoitdi agliBvViOecipnes értte driverentiidnf thaprestnit werencion ¢uinhdé Srom
conposed of a conbination of only n-channel TFTs. Further, in order to

achi eve t ha NMUS-dIRMT &NBPosId VL bHlyen-@ReRENTRT st And thé THIS iy gixel the
present invention, there is provided a nethod of hanufacturing a

sem condupbfoflaw £18o G NALE b A LhiMEL PITE Uhs 2a BriGlss BOLEh AR ANch @

term nal “portion, [ are |l ocated on an i'n g surface, met hod

conprising the,steps.of:. .fQrm ng,.a sem caond or l.ayer on the insulating
surf ace’ E%erﬁbaﬁY%gC“é?Wti‘? g@mgp‘%{#agpg o) af%é)ﬂr?m&g@@ﬂ? GBM5FNEe, -
formng a gate el ectrode, a source wiring of the pixel portion, and an

el ect r odese1Bfcangactosr glemant pand | anpwhannel fSieHEQOHCg@tﬂrate graeift | whichddirag an
inpurity elenment for providing an n-type to the sem conductor |ayer using
the gate ebmpiemesaly @miriakd twith mach asthee. t Fpevtvgruattordiragtonhe 20ewnchi ng
the gate electrode to forma taper portion; formng a second insul ating

filmwhi ciheenens tHd@isewieaith cbfgposéd b8 cBintRhati RSt (inﬂ? refhrine Tiersm nal
portion; and formng a gate wiring and a source wiring of the driver

CLT S PSRy B R R 0B PRI o
10 structure of the present invention, there is provided a method of manufacturing a
semiconductor device including a driver circuit, a pixel portion, and a terminal
portion, which are located on an insulating surface, the method comprising the steps
of:
forming a semiconductor layer on the insulating surface;
e forming a first insulating film on the semiconductor layer;
forming a gate electrode, a source wiring of the pixel portion, and an electrode
of the terminal portion on the first insulating film;
adding an impurity element for providing an n-type to the semiconductor layer
using the gate electrode as a mask to form an n-type impurity region;
20 etching the gate electrode to form a taper portion;
forming a second insulating film which covers the source wiring of the pixel
portion and the terminal portion; and
forming a gate wiring and a source wiring of the driver circuit on the second
insulating film.
25 In the above-mentioned structure, it is characterized in that, in the step of
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2 1 MAR 2006 form ng the gate el ectrode, the source wiring of the pixel
portion, and the electrode of the termnal portion, a material film
containing mainly TaN, a material film containing mainly A, and b MAR 2005
material filmcontaining mainly Ti are forned to be |am nated, and then
etched using a mask to formthe gate el ectrode, the source wiring 5 of the
pi xel por tiodninghe gaeclsrisede, shie sorce veiringrofi thalpixed poitoon, aAlsbe clentrode
above- nentioned structure, it is characterized in that, in the step of
form ng the et ermédatgiortide, atrhetesialifile vbhtaign®fmiing Maxela BRRdHANGIANd
the electrode of the termnal portion, a matertal filmcontaining mainly
W a mat erdokaihidgm@aill A NiaRE TRiaMdYalAilm 8 itﬁng‘iﬁﬁgiyaﬁ"i fabd RH00 f E%ng
en efche g a mask to

mainly Ti are fornmed to be lamnated, and t e to usin

f he I f. th i xel i d h
Lo e B LSS o) MRS el A SRR L P
i tion, | i qui.d crystal, displ I havi th i xel . ti d
ol G SR Bk e o8 B ross, D TSL AL A"

light emtting device with an OLED having the pixel portion and the driver
15 ci r cui tmetienesic strbedrd, rit tihshatastariaednini tragdins theustepr of famibg the gate
manuf actured. Al so, according to the present invention, since a step of

manuf act urdlegralep thee sanoevifihg dfsheopitdlgsbrtian Manlifrcélostrade 6f 8RR @iméndli qui d
crystal display device or a light emtting device is sinplified and a

menuf act Urdga ok Of nabdihl RS &Qﬂ&iﬁﬂaﬁAﬁﬁirﬁ?‘ﬁfa %Qﬂﬁﬁh%r%iﬂﬁ@@??@'&@ In

t he acconpanyi ng drawi ngs: Figs. to 1C show nmanufacturing of "an

AM LCD;, Fj 5 ' ' f t M : hd.; 3
Shov mantTactBr e AT Bpg Se R RERABT R B nir S8 by bl ik s
pi xel; 0 using a mask to form the gate electrode, the source wiring of the pixel portion, and

the electrode of the terminal portion.

Also, according to the present invention, a liquid crystal display device having
the pixel portion and the driver circuit as described in the above-mentioned structure
or a light emitting device with an OLED having the pixel portion and the driver

15 circuit as described in the above-mentioned structure can be manufactured.
- Also, according to the present invention, since a step of manufacturing a p-
channel TFT is omitted, a manufacturing step of a liquid crystal display device or a

light emitting device is simplified and a manufacturing cost can be reduced.

20 _ BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Figs. 1A to 1C show manufacturing steps of an AM-LCD;
Figs. 2A and 2B show manufacturing steps of the AM-LCD;
Fig. 3 shows manufacturing steps of the AM-LCD;

25 | Fig. 4 is a top view of a pixel;




2 1 MAR 2006 Fig. 5 shows an appearance of a liquid crystal nodule; Fig. 6

is a cross sectional view of a transm ssion type |iquid crystal di)Wy §
device; Figs. 7A and 7B show structures of NMOS circuits; 5 Fi Js a?#H

8B show structures of a shift resistor; Fig. 9 is a top view of a pixel
portion of theol?reﬁept i nvention; Fi ? :L(])J'i__(%s a iros sectional view of the
pi xel portion of€ ASPVELBAPPERIANEHOT 8hiquid gerstal modwley 11C show exanpl es of
el ectronic devices; = 10 Figs. 12A and 12B show exanpl es of electronic

devi ces; Fig. Hig. Pds arrrepswaciianpbvieseM pitwanaméssidt mpediqiiil egystali displag i s
an observation SEM picture after etching; Fig. 15 shows a relationship

bet ween reldvads;l ity (20-hours assurance voltage and 1 0-years assurance
voltage) and a Lov length in a TFT of a driver circuit; 15 Figs. 16A and

16B are a top viiew A -8 7H-sHedYhichies 6f MO8 dRptkonal view thereof,
respectively; Fig. 17 is a cross sectional view of an EL nodule; Fig. 18

shows a_struct ug; I i I it.. Fig. 19 is atimng chart
of decoder |npﬁlgg?%‘Aﬁ%flgag%%@ggtrgﬂgu\fgéﬁﬂé li(g'l\ﬁsltegllsgqrf‘ucture of a source side
driver circuit..DETAI LED DESCRLPTLON OF.THE PREFERRED EMBODI MENTS An

embodi ment nmodet 8f gtl?l@t‘ﬂi? NEIHOT p RpE DosiomOf thegesRad dRY B el ow.  First, a

base insulating filmis formed on a substrate and then a sem conductor 25
| ayer having a Pgeddt d¢ il eelss Regiwonas Yiewned thy aiel rpartiphoeblthe hugseghy
step. © invention;
Figs. 11A to 11C show examples of electronic devices;
10 Figs. 12A and 12B show examples of electronic devices;
Fig. 13 is an observation SEM picture after etching;
Fig. 14 is an observation SEM picture after etching;
Fig. 15 shows a relationship between reliability (20-hours assurance voltage
and 10-years assurance voltage) and a Lov length in a TFT of a driver circuit;
15 I1gs. 16A and 16B are a top view of an EL module and a cross sectional view
thereof, respectively;
Fig. 17 is a cross sectional view of an EL module;
Fig. 18 shows a structure of a gate side driver circuit;

Fig. 19 is a timing chart of decoder input signals; and

20 Fig. 20 shows a structure of a source side driver circuit.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
An embodiment mode of the present invention will be described below. |
First, a base insulating film is formed on a substrate and then a semiconductor

25 layer having a predetermined shape is formed by a first photolithography step.
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2 1 MAR 2006 Next, an insulating film(including a gate insulating film
covering the sem conductor layer is fornmed. A first conductive fi“&ﬁf
second conductive film and a third conductive filmare |am nat &d ﬂg%
insulating film First etching processing is perforned for the |am nated

films by a sec hot ol i t hogr aphy,step,.to forma gate el ectrode nade
froma first Cgﬂgﬁgﬁ‘\,&“ﬁ“@ﬁ?l{% iﬁ@'gngﬁﬁé% %&ﬁ&e’@gfﬁé%ﬁ@p& Cé"’@ﬁl}gc&ae
wiring of a pixel portion, and an electrode of_ a term nal portion. Note
that, in tSEICHRELER laysriefrmed. AaﬁltSé?Oiidi@Ug’atfémeaéﬂtﬂqnd@endscti\mf&rm,anai gat e
wiring is formed on an interlayer insulating film Next, with a state in
whi ch a r esthead eeaslactioe frbd armlantisatsd oorttic insulgghnt Gln t Fogreaiyg ptegssingl ef t
as it is, an inpurity el enent (phosphorus or the like) for providing an

n-type i S_i@ﬁéﬁdrmedtﬁbteth;smmwﬂiﬂﬁmrby PRbnl PhbIAhSoruyRE stePRYFdrhya ghRgi ons
(having high concentrations) in self ‘alignnment. Next; with a state rn which

he oSt S SIERRNI AP frohfla FRR HRAAAK e VG Ald 4 RAGRBRKAGLER fofel, Bibufl% | !

is, an etching condition i s change secon roceéssrng’is

performed to.forma.fi,rst..conductiv ayer (first wdth), second.

Ponduct: veviifeplt SRPrS Gt a0 FrcliBlR e 8 tebRinal bDued il Btk inthe

wi dth), which have taper, portions., Note that the first width is w der than
the second GG ANVEHEPT, R&ter HisceHa olgctrodeils foRmerd: argpie virastihfowned gamn
Here, an el ectrode conposed of the first conductive |ayer, the second
conduct i ventesdayer insnéatinigefihi rd conductive | ayer becomes zo a gate

el ectrode of an n-channel TFT (first gate electrode). A material film

cont ai ni ng mai MiNyxJaNior ey e whech as RBtf iask fe@RAUCH WBe | 8d®mdwhi ch
is in contact with the insulating filmin order to prevent diffusion to a

iy A T R S R R b LR S SBh el RPN

rater | al L0 AR SORAE MORLY o sentlbSR.l87 1898 SO E8pe SRbRLETS
regions (having high concentrations) in self alignment.

Next, with a state in which the resist mask formed in the second
photolithography step is left as it is, an etching condition is changed and second

15 etching p'rocessing is performed to form a first conductive layer (first width), a second
conductive layer (second width), and a third conductive layer (third width), which
have taper portions. Note that the first width is wider than the second width, and the
second width is wider than the third width. Here, an electrode composed of the first
conductive layer, the second conductive layer, and the third conductive layer becomes

20 a gate electrode of an n-channel TFT (first gate electrode).

A material film containing mainly TaN or W may be used as the first
conductive layer which is in contact with the insulating film in order to prevent
diffusion to a channel forming region. Also, alow resistance material film containing
mainly Al or Cu may be used as the second conductive layer. Further, a material film

25 containing mainly Ti, which has a low contact resistance, may be used as the third

7




7 2 1 MAR 2006. conductive layer. Next, after the resist mask i's renoved, an
inpurity elenment for providing an n-type is added to the sem conflglcth@r

| ayer through the insulating filmusing the first gate el ectrode*as R 2006 .
mask. 5 After that, a resist mask is fornmed by a third photolithography
met hod (stegé and, an inpurity elenent for providing an n-type is

sel ect i velSPUEHRYF 1a¥¢br der to reduce an off current of a TET in the pixel
portion. Next, an interlayer insulating filmis formed and a transparent
conductive fil Aextsafierrthedesipienagnis renwvedans papenty domdocfdinpeotidimg rs
patterned by a fourth 1o photolithography nethod (step) to forma pixel

el ect r ode n-fhipens addet mche bahasnanetdr dayee dhiongh the frishizpingtfilli tdiagtiephiysist ep.
Here, contact holes which reach inpurity regions, a contact hole which
reaches t ketoekersless hegk. and a contact hole which reaches a source
wiring are forned. Next, a conductive filmmmade of a | ow resistance

el L o it Bl SR el B0 0 LR R B P ORI

the source wiring an e | npuri

t he pixel el.ectrode.and the i.npurity. region are fornmed b sjixth

bhot ol | £ NGGH A TRVER, leinenh opPaling iy SnbPoas Seebyletddert woorder to
el ectrical I%‘%connect ed with the first gate el ectrode or a second gate
el ect r ode redreuzhoilzuewnt ate THoT & themikeleporiiont he i nterl ayer insul ating
film Also, the source wiring is 20 electrically connected with the

i mpurity regi oiN$goan meerimgr orshldthpdilghisdoonad acd a ahgarpit@ondedivafitihe
interlayer insulating film Further, the el ectrode connected with the -

pi xel el eg4 rfagfed Sthel@ft IRl kansPReEC oWt e ﬁﬁ?ﬁftéﬁn)édrﬁﬁi@rfpﬁﬁﬁai n

region) through a contact hole provided in the interfayer insulating film

Thus, a0 hefRftho gAY AbG ol 18 9oin BIBIRE HRLHRN PAY NOntad'ndtls AET (-

fo.rmed by a fifth photolithography step. Here, contact holes which reach impurity
regions, a contact hole which reaches the gate electrode, and a contact hole which
reaches a source wiring are formed.
Next, a conductive film made of a low resistance metallic material is formed.
15 A gate wiring, an electrode for coﬁnecting the source wiring and the impurity region,
and an electrode for connecting the pixel electrode and the impurity region are formed
by a sixth photolithography step. In the present invention, the gate wiring is
electrically connected with the first gate electrode or a éecond_ gate electrode through
a contact hole provided in the interlayer insulating film. Also, the source wiring is
20  electrically connected with the impurity region (source region) through a contact hole
provided in the. interlayer insulating film. Further, the electrode connected with the
pixel elecfrode is electrically connected with the impurity region (drain region)
through a contact hole provided in the interlayer insulating film.
Thus, an element substrate including a pixel portion having a pixel TFT (n-
25 channel TFT) and a driver circuit having an EEMOS circuit (n-channel TFTs) as

g




25 channel TFT) and a driver circuit having an EEMOS circuit (n-channel
TFTs) as 8 2 1 MAR 2006 shown in Fig. 7A can be fornmed by performng a
phot ol i t hography step for six times in total, that is, by using &iix MAiRsR8H5
Note that the exanple in which a transm ssion type display device is
manuf actured is indicated here. wever, a reflection type djisplay device
Can bo. al SBOWRBE R TA 605 DS gl Bbel pHaKinE ARhY0 D ABENRTY SARUEE PSS
property for the pixel electrode. Wen the reflection type display device
i s manuf deteiabdhatdseusihg spi mebksel Woterthdetheamxabgplé or madctbeitragsmission |
sinmultaneous with the gate wiring, the el enent substrate can be fornmed by
usi ng fiveypmdisplayAlsdce Bnmagtiacairs@ iy inditatothetn HowngedlevidfRctiadithge an
OLED (organic light emtting device) can be manufactured. Even in case of

t he Iight‘d@s@a}t HegicE%h 4R al§@ﬁ1anh?aéﬁ@&ﬁ%sﬁiﬁ% GhatelihCHAYink S KQRRRsRL:?
T SO conp

n- channel Ts and the pixel portionis a osed of "a plurality %f

n- channel I L.gh 1 tein evi.ce enpl.oyi t he ;QLED, .at .|l east
TRT i 2ROhe P SRRt WSS SR Ros PRI
current to the. OLED are pyovided in each pixel. irrespective of a circuit
struct ur e a‘ﬁPQ%v ST t{ﬁe HPieiie}?ﬁtrﬁgﬁ 8d l,%e Orft rﬁlhnéllltén%%sr‘fvgglt{“?/
connected with 15 the OLED and supplies a current thereto is nade to be an
n- channel gaETwirithg the EDneas substeate can he fauheybansiogdas maslksrpound (or gani ¢
light emtting material) in which [ um nescence produced by applying an

el ectric fieldAlberat activeaheniy Hghternesg deer} HavibhaiieD (@ £iib dicher
referred to as-an organic light emtting |ayer), an anode, and a cat hode.

The | um neaRaM éﬁcé)%n%regﬁﬂ%ﬁa@tﬂm_ ﬂﬁcdaggﬁﬁtl%%%ﬂt%mitt ) §8i8 the

produced when it is returned froma singlet excitation-state to a ground -
riplel  SHSSERERLIRIR & cMp SR B PR BB IS R ek ERp it Mellsa o ©
e Ot L0 R Of o RSBIERS LIS UniRlog 05,0 QUSIRRL 0N
the OLED, at least a TFT which functions as a switching element and a TFT for
supplying a current to the OLED are provided in each pixel. Irrespective of a circuit
structure of a pixe! and a driving method, a TFT which is électrically connected with
15 the OLED and supplies a current thereto is mac_}e to be an n-channel TFT.

The OLED has a layer including an organic compound (organic light emitting

material) in which fuminescence produced by applying an electric field thereto

Tt

(electro luminescence) is obtained (hereinafter referred to as an organic light emitting
layer), an anode, and a cathode. The luminescence in the organic compound includes

20 light emission produced when it is returned from a singlet eﬁcitation-state to a ground
state (fluorescence) and light emission produced when it is returned from a triplet
excitation-state to a ground state (phosphorescence). In case of the light emitting
device of the present invention, of the above-mentioned light emissions, either light
emission may be used or both the light emissions may be used.

25 Note that in this specification, all layers formed between the anode and the
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em ssion may be used or both the |light em ssions may be used. 25 Note that
inthis specification, all layers forned between the anode and the 9 2 1
MAR 2006 cathode in the OLED are defined as an organic light em £t} AR 2005
| ayer. Concretely, the organic light emtting |layer includes a |ight
emtting layer, a hole jnjectiqn |layer, an_ electron injection |ayer, a

hol e trans‘ﬁ%ﬁ?dq HV@P,C?%EEJ 4R defiggd ppan organipbeht emytipg laygas Coacrejelyt the OLED
has a structure in which the anode, the light emtting |layer, and 5 the

cat hode ar@ganif ghtenittingtager includeaddliglitemitting hiysr, stiale injeetiort heeg dns a
case where the OLED has a structure in which the anode, the hol e injection

layer, theelbbtghi infRtibhilaged, ay@ble aRdspdie 1spirhade af eldcathn@ugPol er or
a structure in Mi?ﬁtthe 9anode, t he h%l e iﬁfecti on Ia;/:er, thrgﬁlolkg}]agfeﬂ

struct u |
an nat o Th o e DA 2R R ARSRY R e an iy hORREIAI BB o ¢

formed by j{niN n_.enhancenent -t ..an depl etion, type, before the
formati on BF O are bRy ALY AR 4" ARGk o P ABUST Fodnve o

el ement be;hog(sigg) 5@0 ‘the group, 15 of the periodic table (prefer ablly,
phosphor ush€ P& fettugseicokgvhech the areodgy dup hobe sTieeiéon hasier.odieclightbl e
(preferably, boron) may be selectively added to the sem conductor |ayer 15
whi ch i s temiang Hayarhanddehe tathoilagre dghoated im difdes ocassrudtive wl ehioht the
substrate can be forned by using seven masks. Al so, description has been

made usi ngaidue, thechisiBnigjeclib 1dyer ethe Hphe eafittiniot lay QO Efe Methon trafdydrhthylhat a
p- channel TFT can be fornmed by using a p-type inpurity elenent instead of

the n-typedmdrdate ﬁ@%ﬁlina:géﬁ ﬁh&ﬂeﬁase’ the whole driver circuit 20 is
conposed of p-channel TFTs and the pixel portion is also conposed of the p-

channel, TFTS. TREPLARAN EBXEOY QRuIPLSHBd RPFAP MR THIMEL BY Solbitin®

an enhancement type and a depletion type, before the formation of the conductive
film, a mask is formed in advance, and an clement belonging to the group 15 of the
periodic table (preferably, phosphorus) or an element belonging to the group 13 ofthe
periodic table (preferably, boron) may be selectively added to the semiconductor layer
15 which is to be the channel forming region. In this case, the element substrate can be
formed by using seven masks. |
Also, description has been made using the n-channel TFT here. However, it
goes without saying that a p-channel TFT can be formed by using a p-type impurity
element instead of the n-type impurity element. In this case, the whole driver circuit
20 is composed of p-channel TFTs and the pixel portion is also composed of the p-
channel TFTs.
The present invention made by the above structure will be described in more

detail based on the following embodiments.

25 {Embodiment)




detail based on the follow ng enbodi nents. 25 (Enbodinment) 10 2 1 MAR 2006
[ Enbodi ment 1] An enbodi nent of the present invention wll be de c?rit?%d
using Figs. lAto 1Cto Fig. 6. Here, a nethod of simnultaneousl MAR 2006
manuf acturi ng TFTs conposing a pixel portion and TFTs (only n-channel
TFTs) conpasing,.a driver circuit provided 5 in a periphery of the pixel
portion gﬁ%ﬂ ds”&ﬁ’r‘é‘t%ibstrate will be described in detail. In Fig. 1A a
gl ass substrate, a quartz substrate, a ceram c substrate, or the |like can
be used as a substrdicsliheot ofXhsigresenn irswednsionavid] badeeribed iusinguibigsr BAdp or a
stainless substrate, in which an insulating filmis fornmed on the surface,

may al so bieC us&dly. 6. AHese, sanpiladtdfGimuhahEAlsty it tdifealr TsednsdRneea
which is resistant to a processing i0 tenperature-in this enbodi mnent may

be used. _Q%l,p(?ﬁoﬁ%wg];]ﬁ:’ﬁs (dty nfctiannel PRTS) CARHLARE Aelveh Wikt ABARGT O

an insulatin iI'msu as a silicon oxXi I con ni I'm

or a sili o) itri fill i OK is formed on e substrate ,100. As a
typi cal 4 eﬁg%ﬁ%?’pr}gq gﬁﬁ}?a{glégfspérﬁgpweisgnﬁssgggg temflﬁthe estcg\%?ﬁé'}gF@(‘jl'
structure is uﬁ]‘e‘%dfo{ the base insulating film 101, and is a first silicon
oxynitride fil gal A2 glgsnutbsiiptona guanz swbibmie, grcespnismubeiraiooontha likgsi ng
Si H4, NH3, and N2O as reactive gases and a second silicon oxynitride film
101b is fecanrsdiseil ok agubstiatk 108 s Acfilid@0subsimte, 250:tafcssbstgats) ¢ staimdess20 as
reactive gases. Also, asilicon nitride filmhaving a filmthickness of 10

nm or | essubgiyategin udich as itdidathgs @lmnis Ubahed @nf thersuiBte, Maenldohiee skéd.con
nitride filmis used, it has an 20 effect of inproving gettering-efficiency

ina gett%fsBQa%a‘le%ﬂchﬁb%at@’iHahri o REAT REABAce! @nghaiisr}eﬁgﬂhf {oﬁgyf&eéﬁn ffect

such as a blocking layer. N ckel” tends to nove region Ing a high

oxygen 1(?0'%g1‘13‘1%f£&ﬁ116019 ils gﬁ%(ﬁ{ﬂeﬁgmay})"ésuseidt. I's extremely

Then, as shown in Fig.1A, a base insulating film 101 made from an insulating
film such as a silicon oxide film, a silicon nitride film, or a silicon oxynitride film
(Si0O,N,) is formed on the substrate 100. As a typical example, a laminate structure
1s used in which a two-layered structure is used for the base insulating film 101, and

15 a first silicon oxynitride film 101a is formed with a thickness of 50 nm to 100 nm
using SiH,, NH,, and N,O as reactive gases and a second silicon oxynitride film 101b

- is formed with a thickness of 100 nm to 150 nm using SiH,, and N,O as reactive
gases. Also, a silicon nitride film having a film thickness of 10 nm or less may be
used as the base insulating film 101. When the silicon nitride film is used, it has an

20 effect of improving gettering efficiency in a gettering step which will be performed
later in addition to an effect such as a blocking layer. Nickel tends to move to a
region having a high oxygen concentration at gettering. Thus, it is extremely
effective to use the silicon nitride film as the base insulating film which is in contact
with a semiconductor film. Also, a three-layered structure may be used in which the

25 first silicon oxynitride film, the second silicon oxynitride film, and the silicon nitride
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effective to use the silicon nitride filmas the base insulating filmwhich
is in contact wth a sem conductor film Also, a three-layered structure
may he used in which the 25 first silicon oxynitride film the s@cbidiR 2008
silicon oxynltrlde film and the silicon nitride 11 .filmare lamnated in
order. flsem ong{lwg ilmas an active layer is obtained by

crystal | i Zi'fgraram ‘?CE%QFéle’éem conductor filmforned on the base
insulating film2101. The anorphous sem conductor filmis formed with a

t hi ckness of 3dhemenaicendunior Almess Gntavtive layereisadbinimed! mymentsta(lizielgedn i n
this enbodi ment) having a catalytic action for pronoting crystallization

I's used aamoaplndek etmaeatiat®er slnytfoemedneh UHE Measti igkelatial &lm PR, t opgoO0 ppm
in weight conversion is applied onto the surface of the anDrphous

seni condug ﬁaasraemwmm@ fIRS1s foPmANiiRa BRERLL I0f 360 A4 86 tlnd. Uy with

keeping a state in which the anorphous sem conduct or I'mis 1ncon io
with the a | a t he treat ntf

cryst aI@I i zati %ﬁﬁ%@l% gfgﬁ{o%‘ﬁgﬁﬁ (?fnﬂ} ﬁ?l eﬁﬁ}%j ﬂ%vthgeat% LY YRe a‘P{“é%tfﬁﬁnt is
performed b t hod.. A | Ilgh source for heating is tuned on
for 1 secBFFﬁn?ﬁn%G%sé%E?ﬂéon 13&“’8&@1“&51 gic @@@@é%ﬁ%ﬂé‘“?ﬁ legluéétg)ﬂl@keb@fdl this
operation is r Ipeated for 1 tinme to 10 tinmes, preferably, for 2 times to 6
times. Al PREuUghl @hepiiighveight estversipntieaplisd @itotth@sdﬁadmmﬁihbmg’rﬂrphous ceis
set to be an arbitrary intensity, the sem conductor filmis heated so as

to be i nssanicandaumk Yilimeatthd spinfRA6 foam b0y tipeehtairal iyerabout 650C to
750C. Even if such a high tenperature is obtained, the sem conductor film

i's just heat eqviii kaepRERRa@Rwhtel t8e bihddh 1Tﬁ4§k?r{cﬁicrt$}eﬁ BYRShBhBcL00

itself is distorted and™ defornmed. In th| s way, t anor phous sem conduct or

In or dr ?ﬁthf%%?%%éléfﬂéee‘feﬁ@w At Q&%?Llﬁyéﬁéﬁ%l% Wbl AEE SRR no

conponents i te v me of further an air a def ect
| ePP in aPer orme(? ei 1S em %o ment, the t erma[[r)treatment 1S per ormedr gp

method. A lamp light source for heating is tuned on for 1 second to 60 seconds.
preferably, 30 seconds to 60 seconds and this operation is repeated for 1 time to 10
times, preferably, for 2 times to 6 times. Although the light emission intensity of the
15 lamp light source is set to be an arbifrary intensity, the semiconductor film is heated
so as to be instantaneously heated at 600°C to 1000°C, preferably, about 650°C to
750°C. Even if such a high temperature is obtained, the semiconductor film is just
heated in a moment and there is no case where the substrate 100 itself is distorted and
deformed. In this way, the amorphous semiconductor film can be crystallized to
20 obtain the crystalline semiconductor film.

In order to increase a crystallization ratio (a percentage of crystalline
components in the entire volume of the film) further and to repair a defect left in a
crystal grain, laser light is irradiated to the crystalline semiconductor film. As the
laser light, excimer laser light having a wavelength of 400 nm or less, a second

25 harmonic of'a YAG laser, or a third harmonic thereof can be also used. In any of'the
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crystal grain, laser light is irradiated to the crystalline sem conductor
film As the |laser light, excinmer |aser |ight having a wavel en%ﬂ 'g& 42%8
nmor |less, a second 25 harnonic of a YAG |aser, or a third har i AR 5/
t hereof can be also used. In any of the 12 2 1 MAR 20061 cases, pul se |aser
i ght having a repetition frequency of about 10 Hz to 1000 Hz is used, the
| aser | i gHiaSes padsedapeydieht haying oocpaitiompfrequetny ofinbonp | Bz bPRG &k is
system and | aser processing for a crystalline sem conductor film 104 may
be perforused, te Eseoligh! Bpcoraichsedio B@WAONIEM’ o 300 enVivat barnuresptidle
using the pulse laser is indicated here. However, a continuous oscillation

| aser may ke, bendiI8@: proc@sdey 60 a0BkAtdNife SE¥BLRdudtdrNfifin! BIH$hay@hal n
size at crystallization of the anorphods sem conductor film it is

pr ef er abl ?Pdérﬁﬁ.hledfaatgdgllsdé%glagsrgﬁo %‘?@6% E{ Qg%pr oduci ng conti nuous oscillation

is used and one © n arnonic 1o a ' fourth harnonic of a fundanental
wave is_applied, Typically, a.second.i o harnoni.c, (532 or third

e mon; & (3. 55 A" Bt 3 anuSisiEs e priidavert icasdderodiouiiemnay be
appl i ed. Wen the continuous oscillation |aser is used, |aser |ight

em tted freswmtingeusostillpiuissesony rlapibsmssdidn ordseio ahisinmgrasabuithatlage 10 W
is converted into a harnonic by a non-linear optical elenment. Al so, there
is a met hqgtaimdizée staaystalgizatidyehtheraypstphoanskmicoadudtonfan, ioptprefiraleleehamnt i n
a resonator and 15 emtting a harnonic. Then, laser light is preferably

formed intpsa@id @géﬁ@?ub@roﬁﬁ@@&ing&oﬁﬁn@dsi ReilfERonSH AR A1 @Rk b 4 3coaldl ng
surface by an optical systemand irradiated to an object to be processed.

AL LTS g RO JERTL NG P SOHE DR MR, 1AM Rone
bout 1. dironso i Ym0 el ey ob R L e Rulhiiend 1 o
| rradiati n\%a\lfgsl%réétlnim hl%a)? fbé g}r)pltig]def\rﬁlen%}rlg csz(gr?tlirluiozu%toisgirlllation laser is used, laser
light emitted from the continuous oécillation YVO, laser having an output of 10 W
is converted into a harmonic by a non-linear optical element. Also, there is a method
of locating a YVO, crystal and a non-linear optical element in a resonator and
15 emitting a harmonic. Then, laser light is preferably formed into a rectangular shape
or an elliptical shape on an irradiating surface by an optical system and irradiated to
an object to be processed. At this time, an energy density of about 0.01 MW/cm” to.
100 MW/cm?® (preferably, 0.1 MW/cm® to 10 MW/cm?) is required . Then, the
| semiconductor film may be moved relatively to laser light at a speed of about 10 cm/s
20 to 2000 em/s to be irradiated.
Note that a technique for irradiating laser light after thermal crystallization
using nickel as ametallic element for promoting crystallization of silicon is used here.
However, an amorphous silicon film may be crystallized by the continuous oscillation
laser (the second harmonic of the YVO, laser) without adding nickel thereto.

23 Next, the following gettering processing is performed to remove a catalytic
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using nickel as a netallic element for pronoting crystallization of silicon
is used here. However, an anorphous silicon filmmy be crystal M?g bé
the continuous oscillation |aser (the second harnonic of the YV&4 Fee 955
wi t hout addi ng nickel thereto. 25 Next, the follow ng gettering processing
IS perfornged to.remove. a catalytic 13.2 1 MAR 2006 el enent included in the
cryst al | i e ipelgdee intherqrysillinessprsanductgrdilm. sAtberraidayer is foned on
crystalline sem conductor film As the barrier layer, a porous filmis
formed sudhe ctylstdlindhsentigpadyetociibh e Amithe barirck &lyger.cgrorbes huedformed such
gettering cite by thermal treatnent and further an etching solution used

in a stepthit ftRNPMhRGict Slem@at (8IckBD &t Be mE0as tHGL gl atte. by @icriieanpl e,
a chem cal oxide filmfornmed by processing using ozZone water or a silicon

Cd S . . . Gt . Yy . h
oxt de (S QOmbLAMARE: 47 0n ekl o SR K< d Qi h8echarp g et
oo oS BSTERE FOF L hits Py e AL DS b Beciibtiing
sputtering nmethod, or the like or at a stage of additjion by an_ ion doping

met hod or CZALE SYRALFTHY apiligen 6% ideSigd lm araytheeused dnttiais saegifgatien, a film
sem conductor film including a noble gas elenent at a concentration of | x

10 11 / Cvhaving suchlDp@peahds ppriafudargbtalledia porb@RaAilicn8 to 1 X 1021 /cnB is
formed. After that, thermal treatnent such as an RTA nethod using a | anp

light source Mgexar até‘éﬁ[iﬂﬁhddd%@aﬁ[fﬁﬂhcuﬁiiiﬁ? adndBlE A eelbmeRels RRE 4PanoOVe
the catalytic elenent to the gettering cite in a Tongitudinal direction.

condi t 1 on et BRSO B AnBSER 3 FAEEr Al KlnBOREK ¢ bl EY R0 %0
-epeat B ORRRE"E P BEMNGE s 2ponis T3 s VARl o RS A Priatiine: ne
Lir glh E r gfy?ﬁ%@éhg? giy ?(gqe ﬁ%l%ta?i%ntlge%hgg gPtezlﬂ tihge%lmsf%llairn%%o}l,s a S,Se?l"[licf)r?dt?gto? fnﬂm
- including a noble gas element at a concentration of 1 x 10" /em® to 1 x 10% /em?,
preferably, 1 x 10*° /em® to 1 x 10?! fem® is formed.
After that, thermal treatment sﬁch as an RTA method ;isin galamp light source
15 or thermal treatment using a furnace is performed to move the catalytic element to the

gettering cite in alongitudinal direction. This thermal treatment also serves as anneal.

With respect to a heating condition, a lamp light source for heating is tuned on for 1

AR

second to 60 seconds, preferably, 30 seconds to 60 seconds, and this opeljatilon is

repeated 1 time to 10 times, preferably, 2 times to 6 times. Although the light

20 emission intensity of the lamp light source is set to be an arbitrary intensity, the

semiconductor filim is heated so as to be instantaneously heated at 600°C to 1000°C.
preferably, about 700°C to 750°C.

After the completion of the gettering step, the gettering cite made of the

amorphous semiconductor is selectively etched to remove it. As an etching method.

25 dry etching without plasma by CIF; or wet etching by an alkali solution such as an
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sem conductor filmis heated so as to be instantaneously heated at 600'C to
1000C. preferably, about 7000C to 7500C. After the conpletion of the
gettering step, the gettering cite made of the anorphous sem conQuptf@AR iZ%l}ﬁ
selectively etched to renove it. As an etching nethod. 25 dry etching
w t hout plasma by CIF3 or wet etching by an al kali solution such as an 14 2
1 MAR 2006'94508b8RIuESN IR¢lyHINERYdrazing anyeirasthylemsronigny hedrioxidentebainienl
hydr oxi de (chemi cal fornula: (CH3)4NOH) can be used. At this tine, a
barrier | dpenulk0§CHyndOdhsambe aned e this ginsd, agperier Wyso] 06 hendbiaks hekn! ayer
106 may, be renoved by hydrofluoric acid in a later step. In order to

i nprove t hecldhy stdiget ZAldD the bASRE 1dyle8 D6 WMoy %eﬁﬂd@gi@tlﬁﬂgﬂré‘ﬁﬁ@ﬁc a%dtiﬂe

crystallization stép. After that, the obtained crystalli sem conduct or

filmi NE ' er . m to.f .

serm conduct o Pgert o109 b SPpebt BB ERANE DL T IRR R g ks SeRinicratirne
sem _co.nduc[gor I Ers.loé to 106 are formed, an inpurity elenent for to
provi di hg eﬁgfss% Z3¥Bdded thereto in order to control a threshold

value (Vth) of an n-channel TFET. An_ el ement belonging to the group 13 of
the periodic tabftar thas tegobiginsdrcsystalline S@mmﬁndumoq%uhp,ls procgsdedibymt¢lday i s
known as the inpurity element for providing a p-type to a sem conductor.
Next, a gane prededcamingl fhiapmtd Fdrmoearicogluche Iapers doadect(s sdpaysted il@a to
106 15 separated in an island shape is formed. The gate insulating film
107 is foﬁg{aﬁdlgﬁa@e_ pl asma CVD nmet hod or a sputtering nethod and nade from
an insulating film including silicon, having its thickness set to be 40 nm

15 0 . O , ' ' ' - :
Single | ayer of FROTE ey RRE Ry By A b At Bt AR A P o

struct e I}rg\(?{d%?é a p-type may be added thereto in order to control a threshold value (Vth)

of an n-channel TFT. An element belonging to the group 13 of the periodic table,
such as boron (B), aluminum (Al), or galtium (Ga) is known as the impurity element
for providing a p-type to a semiconductor.

Next, a gate insulating film 107 covering the semiconductor layers 102 to 106

15 separated in an island shape is formed. The gate insulating film 107 is formed by a
plasma CVD method or a sputtering method and made from an insulating film
including silicon, having its thickness set to be 40 nm to 150 nm. Of course, the gate
insulatihg film 107 lcan be used as a single layer of the insulating film including
silicon or a laminate structure thereof.

20 When a silicon oxide film is used, TEOS (tetracthyl ortho silicate) and O, are
mixed by a plasma CVD method, a reactive pressure is set to be 40 Pa, and a substrate
temperature is set to be 300°C to 400°C. Then, discharge is performed at a high
frequency (13.56 MHZ) power density of 0.5 W/em?® to 0.8 W/em? to form the silicon
oxide film. After that, when thermal anneal is performed for the thus formed silicon

25 oxide film at 400°C to 500°C, a preferable property as the gate insulating film can
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20 Wen a silicon oxide filmis used, TECS (tetraethyl ortho silicate) and
02 are mxed by a plasma CVD nethod, a reactive pressure is set to be 40
Pa, and a substrate tenperature is set to be 300'C to 400' C. TReh MAR 2000
di scharge is perforned at a high frequency (13.56 MH4Z) power density of
0.5 WecnR2 to 0.8 WenR to formthe silicon oxide film After that, when

t her mal arh?e%htair?dperforrred for the thus formed silicon 25 oxide film at
400" C to 500'C, a preferable property as the gate insulating filmcan 15 2

1 MAR 2966 be obtengséeh (W) filmddBams a\Wrsf idndutOBafiaa havig filme iidkedds\od film
having a filmthickness of 20 nmto 100 nm an alum num (Al) film 108b as

a second QEMabilve rfrh) 40 AaMiifemd Alf il 108b&s 2&8sof cdiRRcaT: IR iRy, and
atitanium (Ti) film108c having a film5 thickness of 20 nm to 100 nm are

| am nat ed i ' [ 7, Her . ng n.fi:.l m haying a
filmthi ckfﬂglsgmgl?&%%r?m@hﬁf {1900 Tl () %ﬁ%ﬁﬁ%@‘) SRR inda itk
titaniu ving a filmthickness of 500 nm and a titaniumfi ving a
filmth cEﬁbcl‘Eg%sro i (9,00 Arslemtnpts dindBE eafe m&%’aaagglmnm-gﬁ?wg af i I'm
107. A conductive material for formng the gate el ectrode is nade from an
el enent itBng¥rRdilsy beveg anklngrtbigknesnef X0 ngL ot fiha, ofanTallobALAl) ofnd
Cu, an alloy material including mainly the above el enent, or a conpound

mat eri al  iakemidimgndtitaniymthas ingibfilre tetlenes of SA0 asnhadadieation filo having
represented by a polycrystalline silicon film doped with an inpurity

el ement  sucfilnashipheeRA3sniaYe REnidlhte Mshdensn thegdtt isdulatadugtiove film
Al so, there may be enpl oyed a conbination in which the first” 15 conductive

filmi de f : fol " ' ' d
froma Gu i1 m s R ed Pkt el IF R A ERACHEL Ko b Mol T

HERNE N SRS S e
al um num é\(lzl)ud];ﬂg! gllairlal?/q:hé Q oéehie:{eglent, or a compound material including mainly the
above element. A semiconductor film represented by a polycrystalline silicon film
doped with an impurity element such as phosphorus may be also used as the first
conductive film. Also, there may be employed a combination in which the first
15 conductive film is made from atungsten (W) film, the second conductive film is made
from a Cu film, and the third conductive film is made from a titanium (Ti) film, a
cqmbination in which the first conductive film is made ﬂoxn atantalum nitride (TaN) |
film, the second conductive film is made from an aluminum (Al film, and the third
~ conductive film is made from a titanium (Ti) film, a combination in which the first
20 conductive film is made from a tantalum nitride (TaN) film, the second conductive
film is made from an Al film, and a combination in which the first conductive film is
made from a tantalum nitride (TaN) filin, the second conductive film is made from
a Cu film, and the third conductive film is made from a titanium (Ti) film.
Next, as shown in Fig. 1B, masks 110 to 115 made of resists are formed by a

25 light exposure step, and first etching processing is performed for forming a gate
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conductive filmis nmade froma titanium (Ti) film a conbination in which
the first 20 conductive filmis nade froma tantalumnitride (Ta% film
the second conductive filmis made froman A film and a conbi rafi MAR i 2805
whi ch the first conductive filmis made froma tantalumnitride (TaN)
film the second conductive filmis made from a Cy fil nd the third
conduct i v&i‘?ﬁgf‘?ﬁ%i@%ﬁa‘ﬁ’émfgrgr eﬁrﬁﬁf{tglpﬂpgrﬂr@qqs;mgiw ﬁ?ffwéﬁfr'}“ r ahBSheteng; g.
1B, masks 110 to 115 nmde of resists are formed by a 25 |ight exposure
step, and condtoreasdiansecond ctelsing canditper.f diorelist eiching sivdg Pa(igduetivdy2 1
MAR 2006 -el ectrode and a wiring. The first etching processing is perforned
under a ficosplet plasng) etching htthiodds gréfepdtpndedt Whighghe A0 dicldfg dréthotihi s
etching, an ICP (inductively coupled plasma) etching nethod is preferably

nino. . . . S | 2
use ens hiwl drﬂ%rﬁétélﬂﬁh?%oﬂ&ﬁfbﬁﬁthé ﬁn@ﬁ%é?@%&ﬁp@%%%%oﬂ%%@@oéé e

arm:J_nt CIof power applie o a coil type ‘rode_,d t he ano pomfr ]
o et r e PERTPLEEOT A e BEBL TR BRI 4 Fipafole SRS AR by 1
Chat & chicois eelyare g it Fupnsatesiod phetas e s ool aRpepRTEiehy t he

like, a fluorine systemgas represented by CF4, SF6, NF3, and the l|ike, or
2 can be adla cam beetohied gn g psedeteppineg taper shype. i ol thiougilotdie spttemigeg gas
to be used is not limted, it is suitable to use BO3. Cl2, and Q2 here. A
rati o of trhpiesemted bgdil, MeChaSiGl}, M CEatebthedileet fhuorie seStedlyd repasonted RF
power having 450 Wand 13.56 MHZ is supplied to a coil type electrode at a
pressure Q% aF2 sﬁ% N, parRrineqildR] 88 0B caf ™ 1@l hik REcHiSy BRI UPRDAQELy117
seconds. so, RF power having 300"Wand 13.56 MHZ TS supplied to"a

substrate side ﬁ&pé : LY : - ant | - [ | f

bi as vol t age. fo‘)?e t kggh%geﬁéljgflggagﬁgg@gﬁ egﬁgnggﬁ@@{%?bg% F%%%’?ggé P%ee e
substrate side j s ,12.5,cm

SubstTaLe & 98 B CID o et Sk, PG S ST R
RF power having‘ 450 W and 13.56 MHZ is supplied to a coil type electrode at a
pressure of 1.2 Pa to produce plasma, and etching is performed for 117 seconds.
Also, RF power having 300 W and 13.56 MHZ is supplied to a substrate side (sample

15 stage) to apply a substantially riegative self bias voltage. Note that an area size of the

electrode located in the substrate side is 12.5 cm x 12.5 cm. Also, the coil type

-electrode (here, quartz disk in which a coil is provided) is a disk and an area size

Cr—y

thereof is 25 cm in diameter. The W film is etched under the first etching condition
to form end portions of the first conductive layer into taper shapes.

20 After that, the first etching condition is changed to the second etching:
condition. CF,, Cl,, and O, are used as etching gases and a ratio of their respective
gas flow rates is set to be 25:25:10 (sccm}. RF power having 500 W and 13.56 MHZ
is supplied to the coil type electrode at a pressure of 1 Pato produce plasma. thereby
performing etching for about 30 seconds. Also, RF power having 20 W and 13.56

25 MHZ is supplied to the substrate side (sample stage) to apply a substantially negative
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thereof is 25 cmin dianmeter. The Wfilmis etched under the first etching
condition to formend portions of the first conductive | ayer igt]o%ﬂpm
shapes. 20 After that, the first etching condition is changed t%o‘t S nd
etching condition. CF4, " and O2 are used as etching gases and a ratio

of their respective gas flowrates is set to be 25:25:10 (sccn). RF power
havi ng 506‘3@%&%"(11@%68%1&3 S‘?@@tﬁ?&hm&}?%@ﬂﬂmﬁbkwmh (}Bea@ﬁ &4t isdaidgd, a
pressure of 1 Pa to produce plasma. thereby perform ng etching for about

30 seconddotintheolV &im podahe haliifiig 2@ afvlemitoltBe 5612 Hepdé. MNots gl ineokdeo t he
substrate side (sanple stage) to apply a substantially negative 17 2 1 MAR

2006 sel f _t@paﬁfomldtagﬁ% withduh ¢e8660BFecHHEE bAGhE Oadiih&iAARLMS VA 68 efdhdna@nd
G, are mxed, both the Wfilmand the TaN filmare etched to the sane

degree. Nefge ;Sg%[aferb (\J/%&l%ésedtéi 8L QF%‘B&&F’I@%‘QO whdhout | eaving a residue

on the gate insulatin I'm an etchin tinme is preferably increased at a
rate of. about 9 %%, the first etchin rocessi ng, en shapes of
e macke rmde 0ins et i bRodingiitn ShEsi 6 RERES LEE AN RAEE and
th d duct i I t h : ffect of the b
Vot e DRl A 5L SR RS s TS S e s
portions becomes 15 to 45 . In this way, first shaped conductive |ayers

117 to 12shapesebyt anmwiicheof thesbiasondiageiwkkichay applied hetheesidmstratosidactAre
| ayers, io and the third conductive layers (first conductive layers 117a to

122a. secangle fthd e pertiansdicohiks 115 °tto 4522y tiendaly hiifsd skgndiusindeetivayer s
117c to 122c) are forned by the first etching processing. Reference

numeral  11§.4enpt ﬁﬁl@iﬁaa@frbmgﬁrémnhhtmela 1i2ge§ema%n§ih§tig§1a fpvered

with the fi'rst shaped conductive layers 117 t are etche bout 20
om0 10 R o ) S RO R R0OBL 17 R0 ERAL SRR
sanmpl e, acg)gggcstgv% agfei:rls r]ﬁl}?g}/cl) P&b% a];1|d ltkrltl]ré cr:]:)r? uré?ﬁ% la%lcerSS 9170 to 122¢) are formed
- bythe ﬁ}‘st etching processing. Reference numeral 116 denotes a gate insulating film.
Regions which are not covered with the first shaped conductive layers 117 to 122 are
etched at about 20 nm to 50 nm to form thinner regions.
15 Here, a sample is prepared and an experiment on the etching condition is
performed. With respect to the sample, a tungsten film having a film thickness of 50

nm, a film of an alloy (AI-Ti) of aluminum and titanium having a film thickness of

e

500 nm, and a titanium film having a film thickness of 30 nm are laminated in order

on a quartz substrate as in the case of this embodiment. Fig. 13 is a picture obtained

20 by observing the sample using an SEM immediately after etching is,pefformed under

the same condition as the above-mentioned first etching processing. Thus, the shape

of the conductive layer shown in Fig. 13 can be assumed as the first shaped
conductive layer.

Second etching processing is performed as shown in Fig. 1C without removing

25 the masks 110 to 115 made of resists. BCl; and Cl, are used as etching gases and a
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nm a filmof an alloy (A -Ti) of alum numand titaniumhaving a film

t hi ckness of 500 nm and a titaniumfilmhaving a filmthickness of 30 nm
are lamnated in order on a quartz substrate as in the case of 2thiMAR 2008
enbodiment. Fig. 13 is a picture obtained 20 by observing the sanpl e using
an SEM imedi ately after etching is perfornmed under the sane condition as.
t he above-TRERAtATIhEE reshestiveganiloy matescisset igbe 20469, (sc¢iv)-s Rapeowerf haviag
conductive |layer shown in Fig. 13 can be assuned as the first shaped

conduct i ved(layeand $8csenel T chsupplipdaoebs ol typ dlectfatamd messhowh 1IN PEi g.- 1
C without renmoving 25 the masks 110 to 115 nade of resists. B3 and O,

are used ag Iﬁb@ﬂieﬂﬂaﬁﬁﬁﬁﬁlgg@@ Ollﬁeri@lnﬁn% %M%Féoﬂfsoﬂ RIH h%bv\fé’ér HRGS 106 W%ﬁ?i Ve

gas flowrates is set to 60 (se power ing © W an 3. 56
MHZ is su ' ; i{..1 I t [ eSS 2.Pa _ta

pr oduce pﬂ?s’?rgs/[}ﬁ%é%gggr&géedrtfoc#%gﬁggtgﬁé %g?ﬁ}ij’@&%ﬁﬁé g@&égi’ n;dv(foﬁlga%fgb'ew and
13.56 MH{Z,is supplied to the substrate siqe. (sanple stage). The secand
conduct?ve}a%errsé’gglﬁt&’ﬂiél%{e&ﬁéglrar‘?ﬂ%}}m% PRILPRRTHFdcBndit $6ANP & Rged in
the second etching _processing. In this way, the alumnumfilns including a
very smal IPTARSWHIE ofin thist wayueapkiminisotilopiineludinges cieey soradleamonat of
above-nentioned third etching condition to form second shaped conductive

| ayer s 124itamiub?@re(ahisostopiatigeethiedenideythe abd4mentiondRad eschimpcowditiduct i ve
| ayers 124b to 129b, and third conductive |ayers 124c to io 129c).

Ref er ence (0yuEh akcdmBsidpeaicefdaetdat ByéRsokabing @Eét%n@@&ﬁ@ﬁ%mi 12 386€
not covered with the second shaped conductive |layers 124 to 129 are

o Oy et LA, BNGE 1881 %208 80 T PR S0 darn”
rave | SErAR | BRI RURYETseEnl v eciuse, pldpsndnen ote
layer are n%lttcg{/grded%f?ﬁ ?lgel sr;:%ogtri] sflet]peedvgornidrlllgti\% ?Jygfs 124 to 129 are slightly etched
tQ form thinner regions. Also, as shown in Figs. 1B and 1C, it is assumed that the_
taper portions ofthe first conductive layers have identical lengths. However, actually,
- because of dependency of a wiring width, the lengths of the taper portions of the first
15 conductive layer are altered depending on the wiring width.

Here, as in the above case, a sample is prepared and an experiment on the
etching condition is performed. As the sample, a tungsten film having a film
thickness of 50 nm, a film of an alloy (Al-Ti) of aluminum and titanium having a film
thickness of 500 nm, and a titanium film having a film thickness of 30 nm are

20 laminated in order on a quartz substrate as in the case of this embodiment. Fig. 14 is
a picture obtained by observing the sample using an SEM immediately after etching
is performed under the same condition as the above-mentioned first etching
processing and then the second etching processing is performed. Thus, the shape of
the conductive layer shown in Fig. 14 can be assumed as the second shaped

25 conductive layer.
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Here, as in the above case, a sanple is prepared and an experinent on the
etching condition is perfornmed. As the sanple, a tungsten filmhaving a
film thickness of 50 nm a filmof an alloy (A--Ti) of alum numi amgd 2008
titaniumhaving a film thickness of 500 nm and a titaniumfilmhaving a
filmthickness of 30 ran are 20 lam nated in order on a quartz substrate as
in the case of hins figsslogingprocessing ispericsmed wailotut remobingithehablys mhser vi ng
the sanple using an SEMimedi ately after etching is performed under the

sanme condidfiresisiasotaue abpveritgrdémpedfdrigretidate hh Motypp o tiRs sémizoatdctoren
the second etching processing is perforned. Thus, the shape of the

conduct | VQaﬂ(éﬁ’.e The %‘fﬁhélﬁrdéiegsin %‘ilné‘}?l_ﬁ% E@rt?ﬁﬁ&?%g addoh @S)Pé SGARGd S)IP Iﬁgqgn 25

conductive 1ayer. 1972 MAR 2006 S opi ng ocessi n

per f or med :wi . f Vi -he mas made .of resjsts t,o add an, inpurity

B enont 1 of o BRI Il I d EBafhor LR 6Bn UPad BheefOdnaiiiing
processi ng may be perfqrmed by,an ion dope nethod or an ion inplantation
met hod. 3 W Phtorl%f'sﬁéc’f 19 0 apragRE apdangiccelseatingnvalige irstiede o8 lgodéo 1805 set
to be 1.5 x 1014 atons/cm and an accelerating voltage is set to be 60 key

to 100 kdeV.shn elesmbelosiomfione goouphs, gyeadlyl Bhosphpires(P) yr arseospon) us

(P) or arsenic (As) 1is used as the inpurity elenent for providing an

n-type. | iis tibddsacthedmptbiey elentuc firnmgrovidingns nl@pet tn 138 cHRC aiecdmRksivE0 t he
inmpurity element for providing an n-type and thus first inpurity regions

123 to 127aie 1591408 bach Rk ik MENpuHICClBRAE Fidpib Oithe R BlbOing

providing an n-type is added t urity regions .

concenty afh nciNEmRly iod0AD 5 B Rk o 88 AR

For m nd r SUFBHgOT DS Qi Bot I BAORa) Bt Do Db IGHeEions g RRRRAI TETS
concentration range of 1 x 10'¢ /em®to 1 x 107 /em?.

Next, as shown in Fig. 2A, masks 135 and 136 made of resists are formed and
second doping processing is performed. The mask 135 is a mask for protecting the
channel forming region of the semiconductor layer composing one of n-channel TFTs

15 -in the driver circuit and peripheral regions thereof. The mask 136 is a mask for

protecting the channel forming region of the semiconductor layer composing a TFT

in the pixel portion and peripheral regions thereof. Also, in Fig. 2A, for convenience’

e

sake, 1t is assumed fhat the taper portions of the first conductive layers have identical
lengths. However, actually, the lengths of the taper portions of the first conductive
20 layer are altered depending on the wiring width. Thus, when a plurality of wirings
having different wiring widths are provided on the same substrate, widths of regions

to be doped are different from each other.
With respect to a condition of the ion dope method in the second doping
processing, a dose is set to be 1.5 x 10** atoms/cm?, an accelerating voltage is set to
25 be 60 keV to 100 keV, and phosphorus (P) is doped. Here, the impurity regions are
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15 in the driver circuit and peripheral regions thereof. The nmask 136 is a
mask for protecting the channel form ng region of the sem conductor | ayer
conposing a TFT in the pixel portion and peripheral regions thérdaR #iso,
in Fig. 2A, for convenience' sake, it is assured that the taper portions
of the first conductive |ayers have identical |engths. However, actually,
t he | engt HoTHEd il éha respectpEr weiminendictohkmyeisrusing drituendes o f Zini thyckmeases
altered depending on the wiring width. Thus, when a plurality of wrings

havi ng di ffeeweer th seicogd shajidiscondecveidydad 2ot IS8 salthe aRShadbeng WGt hs
of regions to be doped are different from each other. th respec% to a

condi ti on m&t@?cb%efi@%pgﬁ%%ii@angd e ¢ b@% ?\geg‘g&%ﬁ'l @]t%’l][’lgﬂgose

is set to be 1.5 x 101 an accel erati is's 25 be -

are 0 o i S L3618, REGTRY it Siplbey DR8Cus T X0 Roued G Bl ol

differences of fjilmthicknesses between the second shaped conductive,

| ayer s. 124€g90828 Taffy 1t herg doanedhs dihgt impprity |slemanzlorgrrogsiing @n pmepisor us
(P) is not added to the regions covered with the masks 135 and 136. In
this way, asidedria thepibiid impeifyoregid@is013d ta 82 laadatduincentranparr rangeSof dgixons
137 to 141 are forned. The inpurity elenent for providing an n-type is

added to tIE® t/binf €b il PLOT Vym?.egila)shel&tohd idplriaf rediGnaeTbaatd o fange of
Il x 1010 /cnmB to 1 X 1021 /cm . Also, the second inpurity regions are

formed at @nkeN@itiof ARRAAE IRk Hﬁ?ﬁ a4, cki¥sthithe d}f@@éﬁ&é %ﬁl{i ﬁqﬂh 'ulscﬁé!sts}](gle

difference of a filmthickness o e gate’insul ating

impurity t. I, i di n- 1 is.added io tp the second jppurity
rogi ons” at*8 CaneefeiRe P s ety R R el ol S5 niGhP MaddB)" 2
above steps,,the inpurity regions having conductivity types,of n-types are
for med 19 n 1p/1BS Seepb PR R A G0 BiyaQn rafee %ﬁkdﬁa@%d@@g%ﬁndmuve

10* /em?.

By the above steps, the impurity regions having conductivity types of n-types
are formed in the respective semiconductor layeré. The second shaped conductive
layers 124 to 127 become gate electrodes. Also, the second shaped conductive layer

15 128 becomes one electrode composing a storage capacitor in the pixel portion.
Eurther, the second shaped conductive layers 129 composes a source wiring in the
pixel portion.

Next, a first interlayer insulating film 151 substantially covering the entire
surface is formed. The first interlayer insulating film 151 is formed by a plasma CVD

20 method or a sputtering method, and made from an insulating film containing silicon
and hydrogen with a thickness of 100 nm to 200 nm. One preferable example thereof
is a silicon oxynitride film having a film thickness of 150 nm, which is formed by a
plasma CVD method. Of course, the first interlayer insulating film 151 is not limited
to the silicon oxynitride filin and may be used as asingle layer of other insulating film
25 containing silicon or a laminate structure thereof.
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| ayers 124 to 127 becone gate el ectrodes. Also, the second shaped
conductive | ayer 15 128 becones one el ectrode conposing a storage capacitor
in the pixel portion. Further, the second shaped conductive |ay2rlsARo2835
conposes a source wiring in the pi xel portion. Next, a first interlayer
insulating film 151 substantially covering the entire surface is forned.
The first intedligrehai, asttmofl agliviting hslimmiritpehedeidyadaded tasharapecti g

met hod or a sputtering nmethod, and nade froman insulating film containing

silicon aseimbyidogen 15¥erhipdriidiekar SThe hothRRionis treal 220 HMhelXg] BEfhrRHAD] €
exanple thereof 1is a silicon oxynitride filmhaving a filmthickness of

:5:3 eP{”aé2’9@%{@@5@%’%@?‘%@0{%@% el gemer} 'Sléﬁ’i*f‘ffﬁcigﬁﬂéxﬂ;i%?é%? de -
. : I ] : 2

cont a, ni ngrEPneiE6s fnfuftitg el <oBY Bretior i dreisiy A 0 B amd 508 ok ¢ er
that, a step of 3&&1 vating the irrpurht@g el enrent added to the respective .

seni coridudidy 1 agdition; & lagets gmpeh methed gxta vanid ghermaalr anpepl aeth9d (Rdrival

treatment wusing a furnace anneal or a clean oven. Thermal treatnent is
per f or med mathad néanrtyapplicalt nosphere at a tenperature of 400C to 700C,
typically, 410C to 500C. Note 5 that, in addition, a | aser anneal nethod or

a rapid therW|Si1ﬁﬁﬁeﬂéoumhf¢ﬂithaﬁ%vé@éﬂﬁ‘éheﬁaﬁtimi(ﬁp[fﬂloiceﬁ-ings,im&@@@U,S| y
wi th the above-nentioned activation processing, nickel used as a catalyst

at cryst abkiazafhiof &tscrg%llﬁiaﬁ@niig C%Ett%réd‘fnr the! (BB il J'(f:tg%:%i’b%s 437 {p1441

cont ai ni ng phosphorus at a high centration to r e concentration

O R T Ry M AN
Form B i %h%nsseini-ggn chtorclle{{/érg rellts n;/a?rllll;f%o lb% the channel forming regions. As a result,
with respect to the TFTs having the channel forming regions, an off current value is
reduced. Also, high electric field effect mobility is obtained because of its high
crystallinity, and a preferable characteristics can be achieved.
Next, as shown in Fig. 3, a second interlayer insulating film 152 made of an
15 organic insulator material is formed on the first interlayer insulating film 151. Then,
a contact hole which reaches a source wiring 127 and contact holes which reach the
respective impurity regions are formed.
After that, wirings and a'pixel electrode, which are made o.f Al Ti, Mo, W, or
the like are formed. For example, a laminate film of a Ti film having a film thickness
20 of 50 nmto 250 nm and an alloy film (alloy film of Al and Ti) having a film thickness
01300 nm to 500 nm is used. In this way, wirings (source wirings and drain wirings)
153 to 158, a gate wiring 160, a connection wiring 159, a pixel electrode 161, and a
capacitor wiring 162 are formed.
In this way, a driver circuit 406 havi'ng n-channel TFTs 401, 402, and 403 and

25 apixel portion 407 having an n-channel TFT 404 and a storage capacitor 403 can be
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reduced. Also, high electric field effect nobility is obtained because of
its high crystallinity, and a preferable characteristics can Qe achi eved.
Next, as shown in Fig. 3, a second interlayer insulating film £52 iaRI€i86
an 15 organic insulator material is fornmed on the first interlayer
insulating film151. Then, a contact hole which reaches a source wring
127 and cdetmed ohthesimhsudistrateadh thikheped Begiiat, s 4 ubsirdteys calpidomsictive
formed. After that, wirings and a pixel electrode, which are nmade of Al,

Ti, Me, Wmatix dubtrhickfor abfvdrmen®d saldrNEHARR! e nacl e NBFE 401l fAd0thed-Ti
filmhaving a filmthickness 20 of 50 nmto 250 nmand an alloy film

(alloy filma.aheArren@dsiidven ¥E%e%trhhﬁﬁ%§ hi ckness of 300 nmto 500 nmis
df?s way, W rings ?so )

used. In thi , urce wrings and drain wirings) 153 to 158,

a gate wiring 160, a connection wrji.ng 159 i xel electrode 161, and a
Capaci tor i ri i e e HREdhrtbrVehlipRaaRoig . Mol euSE LS tHeaip RIS g
n- channel TFTs 401, 402, and 403 and 25 a.pixel portion 407 having an
n-channgl SFEmenbss mpyed & arggorcapden ther gagselearodse dopeming |an ARIPDOE
formed on the same substrate. In this specification, such a substrate is
cal | ed an caoditven, anat mipursybre gioas evliich areoverlagpkewithake . gakotiectrbde ande
n-channel TFT 401 and the n- channel TFT 403 have the sanme structures.

Al so, accdigiendreeRiraday gridianate pridnesd at Hei@hict aBo6ed e MheHRWaRTY, in
impurity 5 elenment is noved to a region under the gate el ectrode dependi ng

on a dopi . [RE , - i;t i i | e i t he
pi Rgis a%ggaﬁ%gvtmldmyga t% Heetgsg[r}g &%@%?fﬁ%‘?%% gglg&agr Wokd

gate el ectrode an e a concentration a wdth

f about O 1 in_ thi diment, the widih is set to be 0.5
Frnor - mor s EPEG el ohiegpCROR O e ot o8t uct ure 15 ai 1t er ont

fromthe conventjonal one. 10 The n-channel TFT 402 has a channe] formnmn
regi on 465, sec n-rqlf;@gpie]tyl?% 402 has a channel forming region 163, second impurity J

regions 166 which are not overlapped with a portion of the second shaped conductive
layer 125 composing the gate electrode, and third impurity régions 167 which each
function as the source region or the drain region.
The n-channel TFT 403 has a channel forming region 168, second impurity
15 regions 169 which are not overlapped with a portion of the second shaped conductive
layer 126 composing the gate electrode, and third impurity regions 170 which each
function as the source region or the drain region.
A shift register circuit, a buffer circuit, a level shifter circuit, a latch circuit,
and the like are formed by using these n-channel TFTs. In particular, in the case of
20 a buffer circuit having a high drive voltage, the structure of the n-channel TFT 401
or 403 is suitable in ofder to prevent the deterioration due to a hot carrier effect.
The pixel TFT 404 in the pixel portion 407 has a channel forming region 171,
first impurity regions 172 formed outside the second shaped conductive laver 128
composing the gate electrode, and third impurity regions 173 wl_lich each function as
25 the source region or the drain region. Further, a third impurity region 176 and a
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regi ons 166 which are not overlapped with a portion of the second shaped
conductive layer 125 conposing the gate electrode, and third i'z'pﬁrﬁﬁ r
regions 167 which each function as the source region or the drai %%izgﬂq
The n-channel TFT 403 has a channel form ng region 168, second inpurity 15

regions 169 which are not overl apped wi.th a portign of the second shaped
Conduct i vacoatl B Eaingob e REngdie et iviconductan b Er MR HsTon
regions 170 which each function as the source region or the drain region.
A shift ragoseslecgiodgeithe dorsgerapadiiordUdt Tha stazerd capprrord0Tiscempose
latch circuit, and the Iike are formed by using these n-channel TFTs. In

par ti cul aof, by milangahe infulat2ee &lipufthe samicr i tas hwigag mshiaghgdiliveas a
vol tage, the structure of the n-channel TFT 401 or 403 is suitable in order

to prevenidid|BerReHRy ¢ QaditbORIEHE 162, shd 'l LANEsRIuctd {1864 106The pixel TFT
404 in the pixel portion 407 has a channel formng region 171 first

inpurity regio 172 _far utsi C peg: c cli.V, 128
conposi bg' t he gaferdr ddpPods® S PRTIERRRe P eerisna T 15k ¥k,
function as, 25 1. source.region or the drain.region. Further, a thir
e by ApRalilly 00 G Rerkhes S6wes S sthibh e Spity P b & o
formed in the sem conductor |ayer which functions as one electrode_of the
storage capausedrAlRoscroppseeftaiahgsuetaprsciftlines 408\’ anddgb seespend thligraki ng
the insulati.ng film (the sane filmas the gate insulating filn) as a

di el ectri @. Inhke paydsirtourashidwiginlbigs,. 4awtich e geamdanduaati e gay etechi®de 5
Fig. 4 i1s atop view of such a pixel portion 407. Fig. 4 is atop viewof a

substanti gt YoRR&1 BhX®fferchdthycs ShERER &Mﬁﬂ?hﬁm §dmRbRIG& ck @ah lpese of
Fig. 3 are used. Also, cross sectional structures of lines A-A and 13-13'

i I R L e R L R G

gate wirl r}glsg,n 1% (gr &r tsoesrlrl]iéigr}adg%%tb%t[wlegx}l S{Xefgﬂacg‘gdes from light, the pixel electrode

is located so as to overlap end portions thereof with the source wiring. Thus, a
structure capable of omitting a light shielding film (black matrix) is obtained. Asa
result, an opening ratio can be improved as compared with the conventional pixel

15 portion.

[Embodiment 2]
In this embodiment, the steps to fabricate a liquid crystal module made from
the active matrix substrate obtained in Embodiment 1 are described below.

20 An orientation film is formed on the active matrix substrate shown in Fig. 3,
followed by conducting rubbing processing. In this embodiment, before the
orientation film is formed, an organic resin film such as an acrylic resin film is
patterned to form column-shaped spacers at desired positions for the purpose of
keeping a substrate gap. In place of the column-shaped spacers, spherical spacers

25 may be dispersed over the entire surface of the substrate.
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io overlapped. Thus, a function as a light shielding filmis added to the
gate wiring. Also, in order to shield a gap between pi xel elec?rpﬂ@ﬁe§bmf1
light, the pixel electrode is located so as to overlap end portio

thereof with the source wiring. Thus, a structure capable of omtting a

l'ight shielding.film(black matrix) is obtajned. As.a resuylt, an_ opening

rati o can be i a%‘reéiv@'al Oé’QO%‘B?an‘gl?%’éﬁtW% RI&PRE o%v‘éﬂf’i' Sﬁﬁ‘f ”bl“i’é@h a 9lyng i on.
[ Embodi ment 2] In this enbodinment, the steps to fabricate a |iquid crystal
nmodul e nadRyer moha ligei-ghaelidiieg fayer axe pubddedirethsomanimeidoiaor@spond tesach are
described below. 20 An orientation filmis fornmed on the active matrix

subst r at e pudwnformdd on thizopgwitbaubsrdaty. Fontugta lihtrshbdding lpyeciessingd | n
this enbodi ment, before the orientation filmis forned, an organic resin

filmsuch oﬁsthé‘!i‘lri@%%l:fr_@uii.e%in@ Eiﬂa}g@ﬁl&ggﬁkgom Eﬂ: RO RO} AR

spacers at desired positions for t se of eepi ng a substrate gap.
In place . col umm- shape cers. spherjc spacer

di ser dea bisi e BvER: ORBER, SPRSG! & cIROSIL FReERESRASe At sdiemhen,
an opposite substrate.is prepared. A color. filter [n which a colorinpg

| ayer and Cana‘ilﬁh‘fe- Bl as ﬁ-‘rrﬁw %ry@»e %t@”&%@i[@@éthzﬁt IHBERREIGOTEn R a8 pond
to each pixel.is formed on the opposite substrate. Further, a

| i ght - shi erighiagionaylsr 1si formed wedr therentive surfaed eitheiopposite sulistiatea (ollawedr i ng
filmcovering the color filter and the light 5 shielding |layer is formed.

Then, an bppesiduetieg edibinge made of a transparent conductive filmis
formed on the flattening filmat least in the pixel portion, and an

orientation fi i i3 e ok | if Afald & CBARRId @ircui
substrate, fol @&%Ct{ﬁ/ﬂggﬁ%\ég??tng rubbitrr}g.ﬁ#ieﬁ%?toi v(g mat ri x St?os%rfléltte

with the pixsly BRLEAPR A0S HE LBbBGCidtsthte with a sealant. Filler is mixed in

the sealant. Two substrates are attached to each other while a uniform gap is kept
therebetween with the filler and the column-shaped spacers. Thereafter, a liquid
crystal material is injected between the substrates, and completely sealed with é
sealant. Asthe quuid crystal material, a known liquid crystal material may be used.
15 Then, as described above, the liquid crystal module is completed. Further, in case of
needed, the active matrix substrate or the opposite substrate are divided into the
‘required shape. Furthermore, a polarizing plate etc. is attached by using known |
nwﬂmd.Th&haFPCismmdwdbyuﬂmﬂgmwnnwmod
The structﬁre of the liquid crystal module obtained in such manner will be
20 described with reference of a top view of Fig. 5.

As shown in a top view of Fig. 5, an active matrix substrate is attached to an
opposite substrate 200 with a sealant 207. The active matrix substrate is provided
with a pixel portion, driving circuits, an external input terminal 209 to which an FPC
(Flexible Printed Circuit) 211 is attached, and a wiring 210 connecting the external

25 input terminal to an input portion of each circuit. The opposite substrate 200 is
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ip formed thereon is attached to the opposite substrate with a seal ant.
Filler is mxed in the sealant. Two substrates are attached to ?(“IhMﬂRhfﬁﬂﬁ
while a uniformgap is kept therebetween with the filler and th
col um- shaped spacers. Thereafter, a liquid crystal material is injected
bet ween the substrates, and conpletely sealed with a sealant. As the
li quid crpseeidedayigh pgplordiliaiond the filied crystal material nmay be used. 15
Then, as described above, the liquid crystal nodule is conpl eted. Further,
in case of needtght-tineldics layer B34 isxprovidet battke oppddie sabposit krlesvbsitsat e
are divided into the required shape. Furthernore, a polarizing plate etc.
i's attachegd cmerllaﬁ?e@mmgatem@&%ingmui@oﬁ%%ﬁ&a ﬁ%hﬁgm%ﬂiii?%l@%k gmiﬁnown
uc

nmet hod. The structure of The liquid crystal nodul e obtal ned 1| manner
will be ' j . of view of Fig.. b, shown in a
Cop vi ow of PERGECA BRIACLRYHE TREHE M & boRubs BViltnriuyiels GG s (e
substrate 200 wi-th a sealant 207, The acfive matrix substrate js_proyided
with a i iéw%rcmcaﬁ?sq}%- vingPler Fder %) dippasedamie plﬁﬁhPO&t@Pni@%pnzég to
whi ch an FPC (Flexible Printed Crcuit) 211 is attached, and a wiri ng 2 10
connect i n@pprheitestksiragg sigs i$ ppvidedinniushla menaer thapaligheshicbhnglayeaah

circuit. The opposite substrate 200 is 25 2 1 MAR 2006 provided with a

col or fil taerolewitlg tdyerloificach dolor Gheid-(R)i ghodnr(Gh) ay@blu2QB)) berrpspamiddedaoh t he
opposite substrate side so as to be overlapped with a gate-side driving

circuit 2Qlva, 18%euamlld 8ibr AltbelydisRGnianes BeBhret SoRIrOYF HRANBrikBSayer
opposite Substrate side so as’'t0 be overl apped w a source-side 5 °driving

th
[ it 2 ' j d h .xel i th
opposi t ¢ Sutgd fREabeqldrire ey B08 B RR R AR i EolBHHE I I o (P Rl o g
| ayer and col oring %yer of .each, col or 1’gred (F?}, ‘green (G, and blue
(B)) oot r EoIIE Py eEoeihe spsneetive ROLOER gk artapecd P ITLR ay i & conduct ed

with three colors of the coloring layer _ ) )
Herein, in order to conduct a color display, the color filter 202 is provided on

the opposite substrate. However, the present invention is not limited thereto. A color
filter may be formed on an active matrix substrate when the active matrix substrate
is produced.

15 - In the color filter, a light-shielding layer is provided in a region between the
adjacent pixels, whereby light is blocked in the region other than a display region.

Furthermore, the light-shielding layers 203a and 203b are provided so as to cover the

[

driving circuits. However, covers will be placed over the regions of the driving

circuits when the liquid crystal display apparatus is incorporated into electronic

20 equipment as a display portion. Therefore, the regions of the driving circuits may not

be covered with the light-shielding layers. Furthermore, a light-shielding layer may

be formed on an active matrix substrate when the active matrix substrate is
produced.

Furthermore, the following may also be possible. Instead of providing the

25 above-mentioned light-shielding layers, a plurality of stacked coloring layers
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of red (R, the coloring |ayer of green (G, and the coloring |ayer of blue
(B). The io coloring |ayers of the respective colors are arrange‘g.}’é
arbitrarily. Herein, in order to conduct a color display, the cél AR 12080
202 is provided on the opposite substrate. However, the present invention
is not limted Lhéret?.jé color filter nmay be fornmed on an active matrix
subst r at e SRREHUHRS akalp Bltgpdieiapreenstatelytdispassd HEBUSREME OPPOpHe SWRStERSE or
filter, alight-shielding |ayer is provided in a region between the

adj acent pnddhs pppbsredycirddhiwhiesclnt hgkteid blockedantegiagnont gy betharendhe

di splay region.  Furthernore, the light-shielding |ayers 203a and 203b are
provi ded gespetit@ pb@Y @lectdddes)ith¥y 1hen G displal SegibRwRV el ivie@YRESIIM | | be

pl aced over the regions of the driving circuits when the |iquid crystal

i spl 2y appar atyiglctmbRE ARARES elcb sl G4 BAR! RnPth PAWIAMER! w8 dhSPl 2y

portion. Therefore, the regions o Iving circurts may~not be covered

ith the Ljght-shielding.| . Furth Li_ght - shi el di ng |
be. forrioa (3F Pk 1 Ae el SitabieBorRcrondie bl e ttenihst e o

produced. Furthernore, the follow ng may al sQ be possible. |Instead of
provi di ng Meranms] senah edthe apraratusgnenlaicsr gy iy arapdosngpPiiur al i ty of
stacked coloring layers 26 2 1 MAR 2006 constituting a color filter are
appropri at el y ditgpoped chstalenodulhdalopded incths mmtneate desmibetlabovppas bte
el ectrode, whereby light is blocked in the region (gap between .the

respect i veispd Xet dishR§tyordes bf ehkieis tlranonictesidady regi on and driving
circuits. Furthernore, an FPC 211 conposed of abase filmand a wiring is

attached to 5 the external input termnal with anisotropic conductive
resin. Furthernore, the nechanical strength of the apparatus is enhanced

with a reinfqrcin te. The liquid crystal nodule fabricated in the
nannerl%s[§@%6¥*%%ﬂpg ove can be

Embodiment 1 shows an exemplary reflection type display apparatus in which
a pixel electrode is made of a metal material with reﬂecti?ify. In this embodiment, -
an exemplary transmission type display apparatus is shown in Fig. 6, in which a pixel
electrode is made of a conductive film with light transparency. When the pixel

15 electrode is formed by the transparent conductive film, though one photomask is
increased, the transparent type display device can be formed.

After the interlayer insulating film is formed in accordance with Embodiment
1, a pixel electrode made of a conductive film with light transparency is formed. As
the conductive film having light transparency, ITO (indium tin oxide alloy), indium

20 zinc oxide alloy (In,0;Zn0), zinc oxide (ZnO), or the like may be used.

Thereafter, contact holes are formed in the interlaye_r insulating film. Then,
connection electrodes overlapping the pixel electrodes are formed. The connection -
electrodes are connected to drain regions through contact holes. Furthermore, a
source electrode or a drain electrode of another TFT is also formed simultaneously

25 with the connection electrodes.
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used for display portion of various electronic devices. io0o [Enbodi nent 3]
Enbodi nent | shows an exenplary reflection type display apparat lis i.n which
a pixel electrode is nade of a netal material with reflectivity. | AR 2808
enbodi ment, an exenplary transm ssion type display apparatus is shown in
Fig. 6, in which a pixel electrode is made of a conductive filmwth |ight
t ranspar ency. Rins ' pinRefimentanewhichgallithe rdsiviag MFuith@re faraghoane
conductive film though one photomask is increased, the transparent type
di spl ay deubsteatedn dheviror fédwentt esevertad I0st may dye nséchsulaapan gffa [dmviisg
formed in accordance with Enbodiment 1, a pixel electrode nade of a
conducti veijfcuftmwi th light transparency is formed. As the conductive film
having |ight transparency, |ITO (indium tin oxide alloy), indium 20 zinc

oxi de Loy (I n&03NG mAlRSUBKhER (§400hed U dddEribdEuaRY BelaRMcrysral

Thereafter, contact holes are tormed in the interlayer 1nsulating

Then, connegt. on_el ectrodes overl.appi ng,t-he, pi,xel ectrades are fornmed.
The corhadbrane B fismeaan SeguiRiR: Mn oRnPuien 2, she R Al madif oe:
hol es. Furthernore, a. source electrode or. a drain_electrode. o ot her TFT
is also f&# atgimﬂ@&ﬁ@é&&lﬂﬁl%%@ﬁghw@dé%ﬁ@é@%haaq @&W%’Lﬁff@weé 1
MAR 2006 Herein, an enbodinent in which all the drivi nﬂ circuits are forned
on a subdtyr disposingshoaner BddewdrerelsearrafiveCnatrey tyee Ugeid crystel plisplapf a
driving circuit. An active matrix substrate is fornmed as descri bed above.

A liquid cpyatals abshodtlia Fig. sapubagilercdd The @o¢er 3iemasd whé hgkibedistgnt 2,
using the active matrix substrate, and a backlight 3 10 and a |i ght-gui di ng

plate 311,358, 1R0L0Yhiisdhed @Eé&l"@cﬁfr \/Qi'fh‘l}‘;%Hﬁ@éi@@o?ar?@ﬁg%ﬁiﬁ%gin. Whefe M ofd)

active matrix type liquid crystal display
10 a substrate may be attached to an opposite substrate by filling an organic resin
between a frame and a substrate so as to surround the frame. Since the apparatus is

of a transmission type, polarizing plates 309 are attached to both the active matrix

substrate and the opposite substrate.

15 [Embodiment 4]

In such a case of n-channel type TFT shown in Embodiment 1, elements
belonging to the group 15 in the periodic table (preferably, phosphorus) or elements
belonging to the group 13 in the periodic table (preferably, boron) may be added to
the semiconductor in the channel forming region to selectively fabricate the

20 enhancement type and depletion type.

In a case where an NMOS circuit is formed by combining the n-channel TFTs,
it is formed as a combination of enhancement-type TFTs (hereinafter referred to as
"EEMOS circuit") or a combination of depletion-type and enhancement-type TFTs
(hereinafter referred to as "EDMOS circuit").

25 Fig. 7A shows an example of the EEMOS circuit, and Fig. 7B shows an
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apparatus as shown in Fig. 6 is conpleted. The cover 312 and the |liquid
crystal nodule are attached to each other with an adhesi ve or azgtgo%ggn#@
resin. Furthernore, io a substrate nay be attached to an opposit®e's t ﬁe
by filling an organic resin between a frane and a substrate so as to
surround the frame, S nce the apparatus is of a transm ssion type, . '
pol ari zi nﬁxﬂpﬁ[eéénﬁ%%%%ﬂr% ebagobeampenantszt pé 3dgtprR mﬁ%s@?&ﬂ e and
t he opposite substrate. 15 [Enbodi nent 4] In such a case of n-channel type
TFT shownaneniabestnensnypd n-apmehTHF T Oetreingftagreferredeo gs dptyps WHFTHS.
periodic table (preferably, phosphorus) or elenments belonging to the group

13 in t heChanp@tbng 3Rbh@vi B Bfee 780k ¥n e iiTFmands aiddetépldiontthpe of n-
sem conductor in the channel form ng region to selectively fabricate the

20 enhancefefic) PR (ARGnIRE! 00 LY RE-D!IpanEASEn SRR circuit is

formed by conbining'the n-c Is fo conbi nati on of

enhancenent -type .TETs, (hereinatter referred to as " cireuit") .or a
conbi nat on of THESFLTOATE yBn Van ST EAY S S ERE 1o RuiBiRedure
referred to ,as "EDMXS circuit”). 25 Fig. 7A shows an exanple of the EEMOS
circuit, XAHAgS b aprdledHpRgitiag Fraver sSYPRIR D08 VamgEal 25 pLes R BPRSRRLY cui t .
Each of conponents 31 and 32 shown in Fig. 7A is an enhancenent type

n- channel HIETo whérhed megfative volifige sapplied Geghtive ppeeNTEPLY Jine). Chepogenvs 33
shown in Fig. 7B is an E-type NIFT and 34 is a depletion type of n- channel

TFT (her eboafet gupplf lefi¢ athytie agrothd-ppeenNAEpower é@%ﬂ dinev@runded policgs. 7A
and 7B, VDH desiglrjllg/t es a p}),ower%supplg) l'ine tﬁo whi ¢ Z pos%i ve vgl tage i s
applied ( .IB/iIMﬁ: power supply line), and VDT designates a power supply
line to I a nggative voltage is applied (negative power supply line).

The negative Fig. 8 shows an example of a shift register formed by using the EEMOS ¢ircuit

shown in Fig. 7A or the EDMOS circuit shown in Fig. 7B. Portions 40 and 41 of Fig.

& are flip-flop circuits. Components 42 and 43 are E-type NTFTs. A clock signal

(CL) is input to the gate of the E-type NTFT 42, and a clock signal (CL-bar) of the

opposite polarity is input to the gate of the E-type NTI'T 43. A symbol indicated by
15 44 represents an inverter circuit. To form this inverter circuit, the EEMOS circuit

shown in Fig. 7A or the EDMOS circuit shown in Fig. 7B is used, as shown in Fig.

8B. Therefore all of driver circuits of the display device can be strﬁctured by n-

channel type TFT.

This embodiment can be combined with either one of Embodiments 1 to 3.

20

[Embodiment 5]

| In this embodiment, a pixel structure (IPS system) different from Embodiment

1 1s shown in Fig. 9 and a cross sectional structure is shown in Fig. 10. A cross

sectional view of a line A-A’ and a cross sectional view of a line H-H" are
25 indicated.
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power supply line nmay be a ground-potenti al pdmer supply line (grounded

power supply line). 10 Fig. 8 shows an exanple of a shift regigter,for
by using the EEMOS circuit shown in Fig. 7A or the EDMOS ci rcuﬁtfg‘ﬂfiﬁﬁﬁzw

Fig. 7B. Portions 40 and 41 of Fig. 8 are flip-flop circuits. Conponents
42 and 43 are E-type NTFTs. A clock signal (CLz IS input to the gate of
the E-type NTFTIu9emhadinentsbews engpsampleiofisaeptive makss ligpgssysia %mlwi ty
is input to the gate of the E-type NTFT 43. A synbol indicated by 15 44

r epr esent slesivei ovarr IRY (ipiplans switdloingd systérhi (alsoroaded ertrayisy etsie teedttie fERVOS
circuit shown in Fig. 7A or the EDMOS circuit shown in Fig. 7B is used, as

shown in Ei@em)8Bhe TRE@enfisthhraRierfled\s th&ivoth hex@ldcheddiasplcawmssyi ce
can be structured by n- channel type TFT. This enbodi nent can be conbi ned

with eitheg: ' i 1.t hi

enbodi rren?{,}lr@%giagéeif é r ugﬁnﬁ?%%%?es%? é%él%?fﬁégﬁgé ??%‘#T%CE}{%%E?‘%% €1 is
shown in F.g. .9 and a.cross sectjopal structure is shown in Fig.,10. A
oross  Sedimtsrian i & tenkO e i Gats e Suil Rt oiaio sl ne
HH are 25 indicated. 29 2 1 MAR 2006 Thi s enbodi nent shows one exanpl e
of an act meepwlerisxaligned @ erdisectiondpabstantialiyepiredebivitn thepsiface pff £he
switching) system (also called a transverse electric field system). The

| PS syst esubstrathaNéb¢rethiz BS bysteinas ubad,a vepi anglle edrebt fradeasadd conmon
wirings are forned in one substrate and an electric field is applied in a

transverse 5 dilpgGf] ONrefdan€d hemeadli 100 1 derepdtd fldtedmsetivchrtiager, 1102
l ongitudinal axis of a liquid crystal nolecule is aligned to a direction

substanti ghhy 1RAr fHnlofd sdohh s%Hﬁc&ﬁfufcﬁﬁela%rs} ['fo4 denotes a first electrode, 1105

10 denotes asecond electrode, 1106 denotes a source wiring, 1107 denotes a gate wiring,
1108 and 1109 denote common wirings, 1110 denotes a connection electrode, and
1111 denotes a pixel electrode. Note that the pixel electrode and the common wirings
are located so as to generate an electric field parallel with the surface of the substrate.
Also, the common wirings are located so as to overlap the source wiring. Thus, an

t5  opening ratio of the pixel portion is improved.

Also, as shown in Fig, 10, the first electrode 1104, the second electrode 1105,
and the source wiring 1106 are simultaneously formed on an insulating film which
covers the first semiconductor layer and the second semiconductor layers. Also, the
pixel electrode 1111, the connection electrode 1110, the gate wiring 1107, and the

20 common wiring 1109 are simultaneously formed dn an interlayer insulating film
covering the source wiring,.

Also, the first electrode is electrically connected with the gate wiring. The first
electrode overlapped with the first sémiconductor layef functrions as the gate
electrode.

25 In this embodiment, a pixel electrode having a rectangular shape is indicated.
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substrate. Wen this IPS systemis used, a view angle can be increased. In
Fig. 9, reference nuneral 1101 denotes a first sem conductor Iay2r1 i‘j?gf?%ﬂ[iﬁ
and 1103 denote second seni conductor |ayers, 1104 denotes a firs '

el ectrode, 1105 10 denotes a second el ectrode, 1106 denotes a source
wiring, 1107 denotes a gate wring, 1]:}!:;3(38 and 1109 denote common Wi ri ngs,

1110 denot¥&veyesothed¥xelnclereds sid, thengomman elesindss arepforaiedeindetavde.

Note that the pixel electrode and the common wirings are |ocated so as to
gener at e angwhtion elastiodelstrupare dnell a wiewhangle nsay beabetlof ihdreasadbst r at e.
Al so, the common wirings are |l ocated so as to overlap the source wring.

Thus, an 15 opggd,iige §tatdge capaditt® iPtoiBpoRAIHRNsckEnd SRNRWAuctOr Ber,dge Shown
in Fig. 10, the first electrode 1104, the second el ectrode 1105, " and the

source wi };ﬂsﬁl@at' 111@58\!&%&5%{%?3@?%@ Eéﬁnfc%ﬁ?ﬁgtoggaegps LRg %@géc%ﬂdfeilédﬁ}o | ch

covers th I rst” sem con ran nd sem conduct or ayers.

Al so, the ixel electrode 1111, e connectio | ectrode 1110, the te
i 1 ng 11858 SRR B s s b e L AR o SR eRaRE B] % iR an
interlayer insulating film covering the source wiring. Also, the first

el ect r odePixseleFagther.can MWK wéenerf W troyidengan a-txpe ihgdderhe thesgpond

el ectrode overl apped with the first sem conductor |ayer functions as the
gate el es¢tmos@du®rllayarhi s enbodi nent, a pixel el ectrode having a
rectangul ar shape is indicated. 30 2 1 MAR 2000 However, the pixel

el ectrode and tNige gennBnhil@tbddigRnt,avieed SHBH phit® @Rd iaFIMbEtimAt 1 is
el ectrode structure, and a view angle may be further increased. Al so, the

storage CERARILLINL BrePTRASER: A oblimeATRONY SR GEAdICHREE LAY ShbodiiRa

insulating fiTmcovering t second sem’conductor Tayers, an e second
el ectrode.l 5 The second electrode is electrically connected with the gate’
W ring of "an adj acent

After the state shown in Figs. 9 and 10 is obtained using Embodiment 1, a
liquid crystal device is obtained by the method described in Embodiment 2. A gap
between pixels is light-shiclded by using a color filter provided in an opposite
substrate as in the case of Embodiment 2. Note that, since an [PS system is used, it

15 is necessary to change orientation processing and the like.

[Embodiment 6]
In this embodiment, with respect to the TFT (channel length: L / channel
width: WV - 10 um / 8 pum) of the driver circuit obtained in Embodiment 1, a
20 relationship between a length in a channel length direction of an impurity region (also
called an Lov region) overlapped with a gate electrode and reliability is indicated.
Here, it is assumed that a time until a maximum value (UWFE(max)) of mobility
of a TFT is varied at 10% in the case where the length of the Lov region is a
predetermined length is the life of the TFT. Ther, an inverse number of a drain
25 voltage is plotted on a semilogarithmic graph and a value of the drain voltage at a
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pi xel . Further, an inpurity elenent for providing an n-type is added to the
second sem conductor layer. Note that, in this enbodiment, when ﬁtﬁ%f?
pattern used in Enbodinent 1 is changed, the pixel structure is ob Q@ﬁ
by the sane steps as those i-n Enbodinent 10 1. After the state shown in

Figs. 9 and 10,i s pobt.ai ped usi Enbodiment 1, a liquid crystal device is
obt ai ned BY% W@eﬂéﬁﬁhg‘a 8%%)&]??% YEHS Hﬂﬁgecﬁﬁr@elﬁ)ryf?%rs pssyEceylpge fagrd@ns s
l'i ght-shielded by using a color filter provided in an opposite substrate
as in_t he adingar s¢lagangup wbiingd finot Bhis geeph. si nce an 1 PS systemis used, it
is is necessary to change orientation processing and the |ike. [Enbodi nent

6] In this enbddithBrimbaosiinent, esrecs ldngth hethEkchafiediaomah dirkogomof thed T.etannel
width: W= 10 gm/ 8 m) of the driver circuit obtained in Enbodinment 1, a

20 rel ati bl i I dif recti f
i QQ@BhQa%@fe‘é’ﬁ@&‘m?lLb@ fl'&{nélh} 5@t ﬁhgerrg?g glﬁ,@m el 16119 ﬁggtagaﬁ 7

inmpurity region (also called arr Lov regi ver | apped

el ectrode el.Labilii is_indicated. rep. It-i ssuned that, a tine
nt i1 o gl aRe bl g SRR Ghyer B o BT ROGEA 2 g Rebs T

t he case ere. the ng of the Lov region js a .predetermined length is
the life \cﬁﬂet‘}feﬁ‘?ﬁ%%héﬂ?ﬂaﬁni%&%%él%ﬁ%e?% 6f‘?félrdre CH‘OES 1%61??% Qlsa
plotted on a_sem | ogarithm c\dgraph and a value of the drain voltage at a 31
2 1 MAR 26e8ilogatthunisngtaph aid o vdvomdstheodipnmveltige bed tancavhen yeardife
assurance vol tage based on a linear relationship obtained fromthis graph.

In this efgodingeh yeutsdnicd akari@kedarnasshearcieanitabe basedtdn dlinee rélationship he
Lov region (also called an Lov length) is set to be 0.5 gm 0.78 gm 1 gm

1.5 gm apbhtdinéd fRrdMis ig?aﬂkﬁ PRS HIRbUAiRk edul® sHBWIindgors current val ue
of a TFT is varied at 10%is the
10 Note that, when a value of a drain electrode in the case where a fime until an
on current value of a TFT is varied at 10% becomes 20 hours is assumed as a 20-years
assurance voltage, a result obtained by a transient stress test is also shown in Fig.
15.
As shown in Fig. 15, when it is assumed to be used in a 16 V system device
15 and a margin of 20% is considered, a length of the Lov region of an n-channel TFT
with 19.2 V (16 x 1.2) or higher is desirably. 1 um or longer in the case of a 20-years

assurance voltage. Also, in the case of a 10-years assurance voltage, the length is

desirably 1.5 pum or longer.

20 [Embodiment 7]

In this embodiment, an example in which a light emitting device including an
organic light emitting device (OLED) is manufactured is shown in Figs. 16A and
16B.

Fig. 16A is atop view of a module having ai OLED, a so-called EL module,

25 and Fig. 16B is a cross sectional view obtained by cutting Fig. 16A along aline A-A’.
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life of the TFT. Then, an inverse nunber of a drain electrode is plotted on
a semlogarithmc graph and a value of the drain voltage at a tgnie%(ia
the life beconmes 10 years is |led as a 10-years assurance voltag W
a linear relati onshi p obtained fromthis graph. The thus obtained result

is shown in FIP io Note that, when a value of a drain electrode in the
case wher & BIX¢ wtmw AROULSA SikedrBie cirawit 80 brangl argate piglevisivereireuit 1034

beconmes 20 hours is assunmed as a 20-years assurance voltage, a result
obt ai ned Bye fomethsnensubstnabs 900 dewings amlisoul stvogveuifacd={fpr ekdmphs spbwe in
Fig. 15, when it is assuned to be used in a 16 V systemdevice 15 and a

mar gi n of s@bddts, £ensidBralglass b@lbmdﬁeqiptdaﬁc lQustrRe] ontef likd). MFiehphrel TFT
with 19.2 V (16 x 1.2) or hlgher is desirably 1 gmor | onger 'in the case of

a 20- year pors Uhangfe Mﬂb&@gﬁc%ﬁﬁ n ) B obBfinSd %ﬁea% 0%11? YeR Sthése?blbr nce

vol t age, l'ength 1s desira gmor Ton i ment

this enbodl in V\/m ch a I ight emtting deV| ce i ncl udi ng an
or gani c | P@ﬁﬂ @ﬁfﬂa@]mﬁag]{'}g?ﬂ%(}e (OLED) is manufactured is shown in Figs. 16A
and 16B. Fig. 16A is atop viewof a nodule having an OLED, a so-called EL
modul e. 25 and\spgretargrcs %wael@ﬂ 848 dgpeics arigd! mﬁ@@%&laudﬁéat%@%amiﬁg Fi g.
16A along a line AA-A". 32 2 1 MAR 2006 A pixel portion 902, a source side
driver ciddoi magdelof anthisumatxyrdirle, ahinrievnt indtcidie; 0003DLE&Y &lthorPriporela
substrate 900 having an insul ati ng surface (for exanple, a gl ass

subst r at e pogtict ¥6d @hd ddeer dragspaibatarateverad plids thecscalibetital 9.1 8andtthe
| ike). The pixel portion and the drlver circuits can be obtained in

accor dancget hBmbBE o 8 QY Eovere dRAH (BBHOEERPIHTR 191 Further, the pixel portion

10 and the driver circuit portion are sealed with a cover member 920 using an adhesive.
The cover member 920 may be made of any composition medium such as plastic,
glass, metal, or ceramics. Also, a shape of the cover member 920 and a shape of a
support are not particularly limited and these may include one having a flat surface
or one having a curved surface. Also, these may be flexible. Further, these may be -

15 formed into a film shape. In order to resist the deformation due to heat, external
force, and the like, a member having the same material as the substrate 900, for
example, a glass substrate is desifably used as the cover member 920. In this
embodiment, the cover member is processed in a concave portion shape (3 umto 10
um in depth) shown in Fig. 16B by a sandblast method or the iike. Further, it is

20 desirably processed to form a concave portion (50 pm to 200 um in depth) capable
of locating a drying agent 921. When an EL module is manufactured by multiple
beveling, the substrate and the cover member are bonded and then may be cut using
a CO, laser or the like so as to align end surfaces.

Also, although not shown here, in order to prevent the reflection of a

25 background due to the reflection of light from a metallic layer (here, cathode and the
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Al so, reference nuneral 918 denotes a seal nenber, 919 denotes a protective
filmmade of alum numoxynitride, alumnumnitride, or a DLC fii The

pi xel portion and the driver circuit portion are covered with ITeMéBa’t'ﬂﬂﬁ
menber 918 and the seal menber 918 is covered with the protective film

919. Further, the pixel portion i.o and the driver cifcuit, rtion are

seal ed wi Eﬁe)atocg@/ége%ggqu@z@&a@%orameaaﬁm%.ls Catlsd R e arRABER 0y
be nmade of any cor’?ositi on nedi um such as plastic, glass, netal, or

cer ani cs. phitg madg fspmpepldserdidecmbial phaseriied 9@0) amdla poshages ptate mayulppor t
are not particularly limted and these may include one having a fl at
surface provaded bavheguistewy 9@l surface. Al so, these may be flexible.
Further, these nay be 15 fornmed into a filmshape. In order to resist the

def ormati on dugidi@ thadlefereréEhiRlerall SIE BenGRY al BfiAd 6 rBndBITILE Shavileg the
sanme material as the substrate 900, for exanple, a glass substrate is

desirahl y-. r . isS._.e L: b

memoer i SUEEARE b gy B BETR HectPan! Ed s TRR RGN RS )
shown in Fi.g. 16B.by a .sandbl ast t hod or e li urther, it is 2

desi r abl yVBHBE RS Y ifge peaa Hecksiena Ov%lgﬁ%(ﬁsxl%gfop%efiﬁlf&a h)
capable of locating a drying agent 921. \Wen an EL nodul e is manufactured
by mul ti pP89 vHuvkld toghe aextsuisd tnpittdemmigat. hlsootherlighs ebutting devdenabthiand

then may be cut using a CO laser or the like so as to align end surfaces.

Al so, al t boibgdimeit mhpbnopated indigitad deiveor prag\benipetdied ireddadeg ddne.oTha 25
background due to the reflection of light froma netallic |ayer (here,

cat hode aﬂ%é&ﬁ%lg%ll%?lbéfﬁ\ﬁig@ﬂ Qigdrlak 8} n{a‘?_ﬂéeanuaﬁlﬁﬂi@g Sig8hl QUbRIthROLARbLESL T ON

nmeans which is a circular polarizing plate nmade froma phase

0SB0 b B P A B R RO TP A G R 8,

transmtt ﬁl’% sh?enl?lgﬁt emitting device in this specification includes not only a main body of
the light emitting dévice but also a light emitting device to which an FPC or a PWB
is attached. Also, a complicated integrated circuit (memory, a CPU, a controller, a
D/A converter, and the like) can be formed together with the pixel portion and the

15 driver circuits on the same substrate. However, it is difficult to manufacture them
using a small number of masks. Thus, it is preferable lthat an IC chip including a
memory, a CPU, a controller, aD/A controller and the like is mounted by a COG
(chip on glass) method, a TAB (tape automated bonding) method, or a wire bonding
method.

20 Next, the cross sectional structure will be described using Fig. 16B. An
insulating film 910 is provided on the substrate 900. The pixel portion 902 and the
gate side driver circuit 903 are formed on the insu_lating film 910. The iaixel portion
902 is composed of a current control TFT 911 and a plurality of pixels including a
pixel electrode 912 electrically connected with the drain thereof. Actually, a plurality

25 of TFTs are formed in one pixel. quever, for simplification, only the current
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5 inputted to the source side driver circuit 901 and the gate side driver
circuit 903. The wring receives a video signal and a clock SI nplwczmﬁa
FPC (flexible printed circuit) 909 which is to be an external I'npu
termnal. Also, the light emtting device of this enbodinment may be
operated in di ital drive or may be operated in anal og drive. The. video

si gnal may*95&od TdilgPl s shagraheis: Theyawe sude diusiograiigifyl 1s ausarosedal n-

al though io only the FPC is shown here, a printed wiring board (PWB) may be
attached tahanhel TFPE913hadl9lght enmitting device in this specification

i ncludes not only a main body of the light emtting device but also a

light em tting TieseCTFTO (WiiedingnTFRS 911,20 PV\Band 9134 tiaghed. Hﬁhﬁﬁact@red

conplicated integrated circuit (nenory, a CPU, a controller,
converter,,2pehihPeo k&g ell portl on and
the 15 drl%er Cllh Ccl),ll ts c():;\lﬁt elbfsi:afrrg{ﬁ%gasqosf%e% R{ll%%&ﬁmfbglauﬂ%lg difficult to
manufacture thgm usi.

f. ks t f bl
that an’IC chi Sﬁcl‘“ﬂﬂgﬁépﬁc 9 er 2 %Vlggﬁflh@ﬁﬁg th re ‘?W@Iel er

and the like is nounted_ by, a chlg on gl ass) method, a TAB ta e
aut omat ed 'BERGUY IREE mf&ultdie%nwnr\éhw redeaTtantatolage ispp e to tbﬁQIeEBss
sectional structure will be described using Fig. 16B. An insulating film

910 i s prdeisisgploa durecrd tbstet@t e dAOhg Teth@d halingoa tcirenitaBRignc wach gat e
side driver circuit 903 are fornmed on the insulating film 910. The pi xel

portion 9hsishi corRASRGupplied EheaDLETPR étltrollalvdikeangliad b tHeaOILBD 0f
pi xel s including a pixel electrode 912 electrically connected wth t he

oL 1 er bk oy B skl gl TSRy U BRI
channel’d TRTEES TS AC S Hindh® s s el S B R g i)y
be manuf aclts léta‘?e?mmed by an on current (I} of a TFT, which is electrically connected with the
OLED and supplies a current to the OLED (in this specification, this TFT is called
a current control TFT and corresponds to the current control TFT 911 in Fig.
16B).

15 - Note that, in this embodiment, n-channel TFTs are used as a switching TEFT
and as the current control TFT 911. However, the present invention is not limited to
such a structure. | The number of TFTs provided in one pixel may be 3, 4, 5, 6, or
more. The switching TFT and the current control TF'T may be made from p-chann‘el.
TFTs. Note that, when the cathode of the OLED is used as a pixel electrode, the

20 current control TFT is desirably an n-channel TFT. Also, when the anode of the
OLED is used as a pixel electrode, the current control TFT is desirably a p-channel
TET.

Also, an insulating film having high flatness and high light transmitting
property is desirably used as an insulating film provided between the active layer of

25 the TFT and the OLED. Concretely, an organic resin film and a silicon nitride film
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according to the n-channel TFT in the above-nentioned Enbodiment 1. 5 Al so,
wWth respect to a display device having an OLED, there are a driVvj

nmet hod having a circuit design in which a constant voltage is agpi H&R 12006
the OLED to supply a current thereto, a driving nethod having a circuit
design in which a constant current is supplied to the OLED to control a

vol t age appt imdfareblyhanonemd by an iapphgatien hodthedving @ sputteting miediogh in
whi ch a constant current is supplied to the i o OLED, and the |iKke.

However, regectvelss Of, ‘misiptw&r@lmﬁimdbhttdmﬂ%ﬁtmsﬁngfis pepfow@bd dffer the
determ ned by an on current (1,") of a TFT, ich is electrically connected
with the i LASH r ept L At RS Lol i.on,
R e L T L S A R
control TE I, i Qs 6B) ;.. 15 e that., (in_ this emodi. t . _Nn-channe
TeTs. are. caguly belilingstithpich s Bl oot Br e A BRBMUIE Phapefiufl?
However, th resent _jnventign is not limted to such a ructure. The
number bf HerediocAs GMF) mayhe uieders thayflasenge grocsssige Fhenghe Chpes
switching TFT and the current control TFT nmay be nmade from p-channel TFTs.
Not e t hat useghervrtxampde.hogelisliingrgeal EDwhiclugdumad walipd patticéd ebtanmibbyt he
20 current control TFT is desirably an n-channel TFT. Al so, when _the anode
of the OthEnallyudadngsostndh Xticoglobbdridadeas it daspetiedanta KOM sddedlaqhdods
desirably a p-channel TFT. Al so, an insulating filmhaving high flatness

and hi gh L ik FABH ; | ' F LNg
P11 m provi ded Be paar Ay Med B PRt S R N |t

cone” <t gE o SRl 0 bR A PEER TG S 5Bl B BB
mothod, tesReckixel i Ouid 1S BEDPER Sabl clh i 0els ¥ S%5ehng 1S
.compound layer is nonuniform, uneven light emission is produced. Thus, the film
thickness is desirably uniform as far as possible.
A material for blocking diffusion of an impurity ion such as an alkali metallic
ion or an alkali earth metallic ion and positively absorbing an impurity ion such as an
15 alka_li metallic ion or an alkali earth metallic ion is preferable as the insulating {ilm
provided between the active layer of the TFT and the OLED. Further, a material

which is resistant to a process temperature in a later step is suitable. As an example

r—

of a material suitable for suéh a condition, there is a silicon nitride film containing a
large amount of fluorine. The concentration of fluorine contained in the silicon
20 nitride film is 1 x 10" /em® or more, preferably, a composition ratio of fluorine
contained in the silicon nitride film is set to be 1% to 5%. Fluorine contained in the
silicon nitride film is bonded to an alkali metallic ion, an alkali earth metallic ion, or
the like, and absorbed in the film. Also, as another example, there is an organic resin
film containing a particulate made of antimony (Sb) compound, tin (Sn) compound.
25 or indium (In) compound, which absorbs an alkali metallic ton. an alkali earth
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formation of the insulating film A known technique for inproving flatness,
for exanple, a polishing step which is called chem cal - mechani%:ql'wf\R ?fw
polishing (hereinafter referred to as CW) nay be used as the atten 8
processing. Wien the CWP is wused, for exanple, a polishing agent in which
a funmed silicg.particle optaiped by thernmally deconposing a silican
chl ori de g%tajggdf)’%’p‘érr ﬁ@dﬁﬁ% @rmm%@e@ argasde gesia oy copfaindng pRtEIED] v
used as a polishing agent £S| urry) .of the CMP to the insulating film The
i nsul at i ngpéntpmdespart mahatad (P, Qatnd(10)0. Wote tlmt GhB engbyict desinCintannftdiat & o
the surface. Wth respect to the OLED, when a filmthickness of an organic
conpound | E&tﬁl’culaie nothum Hairape parevRIkizé 6h10 af &S2Pfmi shdiigduced h_@hﬁght the
film thickness is desirably uniformas far as possible. A material for
bl ockin i i l VA n i allJ -' r an
g dirﬁrfléiﬁft% %ro?@rty.”p‘}{ﬂ Mitinfhy® ¢o ngi F\é?rgs%ﬁed'%? ted Gntih@h

al kali earth net on” and positively absor an rnmpurity ion such as
an 15 al kal | allj.c i.on or. amn alkali earth nmetallic ign,.is eferabl e as
the i nsal abtiigTRembarfisr B et i HibiioHShE ot S iAo RHR R Phe
OLED. Furtherkgqﬁ rra%lleria . Which is resistant to a process tenperature in a
| at er stepaIPgI | P35 1BCIANC K- exanpl e of a material suitable for such a
condition, there is a silicon nitride filmcontaining a |arge anmount of
fluorine. The cOdsert layer ondiodted IhyoAlNO g orayabaesed as ghethsi matenalzof the ri de
filmis 1 X 1019 /cnB or nore, preferably, a conmposition ratio of fluorine

cont ai ned imutfiggstilihgroviietrbateetn lthe iastiselayed diehd BRI abdoth&IQIOEDNe A
contained in the silicon nitride filmis bonded to an alkali netallic ion,

an al kal i gaftdinmhaihbiis pQTorn¥d udifie fot &@amﬁl@g%@&lﬁﬁ{i%q iftideTa 1N kdRo el SO,

as anot her ‘exanple, there is an organic resi iI'mcontaining a ~
particulat e R -%{i : [ n). ¢ un -or.1 ndi um
(I'n) cglr{%po%?]d, m& a lgg?rggayg:ﬁma 1§a§€?8§r&q§r((§)y)c% O%b%ﬁ%lna%ﬂgﬁkna Tim%%li[%g 6 2 1
MAR 2006 r’r}agalfl ic ion, or the }Ili ke, fhorh exanpl e, an .organi c regi n film
cont ai ni ng 1R+ p%ﬂym 11 an atmosphere 111 which an argon gas, anifrogen gas, and an oxygen
gas are mixed is a film containing nitrogen at 2.5 atom % to 47.5 atom %. This film
is characterized by a high thermal conductivity, a heat radiation effect, and a very high
light transmitting property in addition to an effect capable of blocking moisture and
15 oxygen. In addition, it is possible to prevent an impurity such as alkali metal or alkali

earth metal from entering the active layer of the TF'T.

The pixel electrode 912 electrically connected with an electrode 809

[—

electrically connected with one impurity region 806 of the current control TFT 911
functions as the anode of the OLED. A conductive film having a large work function,

20 typically, a conductive oxide film is used as tﬁe anode. Indium oxide, tin oxide, zinc
oxide, or a compound thereof is preferably used as the conductive oxide film. Banks
915 made of an inorganic insulator or an organic insulator are formed in both ends
of the pixel electrode 912. An EL layer 916 and a cathode 917 of the OLED are
formed on the pixel electrode 912.

25 The EL layer 916 (layer for producing light emission and moving a carrier
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pent oxi de particulate (Sb20 nH20 . Note that this organic resin film
contains a particulate wwth an average particle size of 10 nmtzg Zﬁ ﬁniﬂﬁgd
has a very high light transmtting property. An antinony conpoi & A
represented by the antinony 5 pentoxide particle is easy to absorb an
inmpurity ion such as an alkali metallic ion or an alkali earth netallic

i on. Al sothereferyéy prqfaﬁaégt gamsg by Rowlynegmbiming adisld canbingelay patdeshasee of
the insulating filmprovided between the active |ayer of the TFT and the
OLED. A $paspertilagrnatchadhargepajdetonddyarsi vy, exhorplexalmpt eolamlal systamm
nitride (AIN) target i o and an oxynitride layer (layer indicated by

A NxQy) compaiibiFIg nddtbihneih Pl ahBe gy vm drichAicf BL Mahiceinl ispferablipgiitere in
whi ch an argon gas, a nitrogen gas, and an oxygen gas are mxed is a film

cont ai ni n%l%t{)@gﬁﬁflﬁgﬂg{%‘ﬁopéﬁ t%lﬁ%tirgg n‘éitt?rﬁﬁr@ai%ﬁle-{labﬁlg Ihhm foil*%)r cjrlucing

characterized ermaf conducT i vi eat r at1on e? ect; and

high, |ight t it1 ty in addition.to. ff bl
of bl ocki Apheratiph G ook JBh eI erattafiah o4 it Tl afidecSt o AR et

an inpurity such as alkali nmetal or_alkali . earth nmetal fromentering_the
active | afByttyig paerpHiripi sompeendios produanphightandss pp cphasphersspeiedead
with an el ectrode 809 electrically connected with one inpurity region 806
of the cuhyentripdeingxcathatidiETa® be usédins thcobb lagert Helsarmdmoogantih enaBtiiED. suah
conductive filmhaving a | arge work function, 20 typically, a conductive

oxi de fil msisslictsecardidet dih Bnasel ad thdi ¢Hargx trd@spdrt Mayexiodehe zhatge inkicden or a
conpound thereof is preferably used as the conductive oxide film Banks

915 mmde n i L 1G] Ni-Cr: ; in
poth onds g AR Er AN Ol ot hABFARICEL BRI d B IREERRC 0 o

the OLED ar e r-lf‘or med on the pixel electrode 912. 25 The EL | ayer 916 (| ayer
for prbdu ?2?18 F‘ght em ssion and noving a carrier 37 2 1 MAR 2006

The cathode 917 also functions as a wiring common to all pixels and is
electrically connected with the FPC 909 through the connection wiring 908. It is
preferable to use metal having a small work function (typically, a metallic element
belonging to the group 1 or the group 2 of the periodic table) or an alloy containing

is  these metal as a material of the cathode 917. Since light emission efficiency is
improved as a work function decreases, an alloy material containing i (lithiuﬁl)
which is one kind of alkali metal is. desirably used as a material of the cathode.
Further, all elements which are included in the pixel portion 902 and the gate side
driver circuit 903 are covered with the cathode 917, the seal member 918, and the
20 protective film 919.

Note that it is preferable that a material which is transpareﬁ or translucent to
Visiblé light is used for the seal member 918. Also, it is desirable that a material
which does not allow transmission of moisture and oxygen is used for the seal
member 918.

25 ' Also, after the OLED is completely covered with the seal member 918, as
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therefor) is preferably formed by freely conbining a light emtting | ayer,
a charge transport |ayer, and a charge injection |ayer. For exarf’f?«%ﬁ éﬁ%\l
nol ecul ar system organic EL material or a polymer system organi L
material is preferably used. Also, athin filmnmade of a light emtting
mat eri al (5| ngl et co}rg:)ound) for gr oducing 5 |ight em ssion éfl uor escence)
by si ngl esh@aiik dtigokblbrit & preierablal thaheideasthaprategitve ek Od P mepdeefrem al
(triplet conmpound) for producing |ight em ssion (phosphorescence) by a
triplet esuiglakyenocannbeatizeldyesseldveedrohethie provl amsissingiofangdiN fitmt er i al
such as silicon carbide can be used as the charge transport |ayer or the
charge i NhgCAMOFlIAYArAL )G, e DAIG fHANisBRoVaRRA 68 thdSudhdaixpobéd
material and the |norgan| ¢ td material. The cat hode 917 al so functions as

a wiring gﬁﬁ‘Hﬁég didn@skailhifiber 908 s, qbg@t&ﬂe YU ERERE Bibuidd\oh e FPC

909 t hroug connectl on W Tin pre era use ne

having a s ica | 1ic elenment, bel ongi

the o Gup CHTls: SRS ﬁbgtlﬁ SEitrdsuf BsRese- oo oy SRS A ng. 15
these netal as a materi aI of t he cat hode_917. Since |ight em ssion

ef fi ci encyequired §fprvveiioatoran herwotastivei tm desmeaden whene anlesiernal Bpval
containing Li (lithium) which is one kind of alkali nmetal is desirably
used as ateratieal@PQfis phevided. hPideessifgistinede s@bd net torfent shavpiotdctareeilm
included in the pixel portion 902 and the gate side driver circuit 903 are

covered Wakihgt henzRt hate, Pidcesting 1§Qﬂédd’@cma§rn093&§toﬁﬁcﬂlé Reoted@vOTRineEY i ve

film919. Note that it i s preferable that a material which s transparent

or transl H Ih%ﬁ'lee Mt hBl iﬁg}ﬁ&m};‘ ﬁ%ﬁﬁpg %e’sﬁ%‘h ATRIBE, %iv% L*SAH%Q

i s desi rab mat er i oes no transm Ss noi st ure
and ox% n(lgz used for the seal rrenber 918. 25 Also, after the OLED i s
conpl e 9 Pe?éjc?r%utsh the seal nenber 918, as 38

With the above structure, when the OLED is sealed with the seal member 918

" and the protective film 919, the OLED can be completely shut from the outside and

it is possible to prevent a substance such as water or oxygen for promoting

deterioration due to oxidation of the EL layer from entering from the outside. In

15 addition, when a film having thermal conductivity (AION film, AIN film, or the like)

is used as the protective film, heat produced at drive of the OLED can be diffused.
Thus, a light emitting device having high reliability can be obtained.

Further, a structure may be employed in which the pixel electrode is used as

~ the cathode and the EL layer and the anode are laminated such that light emission is

20 produced in a direction reverse to the case of Fig. 16B. One example is shown in Fig.

17. Note that a top view is omitted here because it is the same.

The cross sectional structure shown in Fig. 17 will be described below. In

addition to a glass substrate and a quartz substrate, a semiconductor substrate or a

metallic substrate can be also used as a substrate 1000. An insulating film 1010 is

25 provided on the substrate 1000. A pixel portion 1002 and a gate side driver circuit
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2 1 MAR 2066 shown in Fig. 16B, it is preferable that at |east the
protective film919 nmade froma single |ayer or a lamnation | ayer
selected fromthe group consisting of an AION film an A1N filz*a\tﬁﬁ\&ﬂﬂﬂﬁ%
film and a DLC filmis provided on the surface (exposed surface) of the

seal nenber, 918. Al so, the .pr tect' fi provi on the 5 entlre
surface iﬁ@loacﬁrﬁ&)rﬂ?éf?ré%e gﬂﬁf‘%’&% g ltoﬁgn}srga@ﬂ’? Pé’rt‘%?@ 2 prrempasedaton i s
required so as not to formthe protective filmin a portion where an
external iafpurent centdhBFT (0pCands puwlitdetipixelsdoekslimga pixehaltetrode 48180t to
formthe protective film. using a mask. Al so, processing is nmade so as not

to form t kfequricdlpctantrctad withyhe davest the cubenesdrdlalFT NOUL. Adsolkinabate
portion using a tape such a masking tape used in to a CVD apparatus. Wth

the above gsid @Gt & §rctAIDS R&Q eﬁ%f%%ﬁsﬂnm&ho?ﬁf‘clﬁﬁﬁéi TeTPeH1 9484 and

t he protectlve fi1m919, the OLED can be conpletely shut fromthe outside
and |t 03 SSI ble to prevent a substance such as water or oxygen for
pronot i ng eterioration due to oxidation of the EL |ayer fromentering

fromthe outside. In t when a film havjn her o tivity
(ALON film Al ﬁﬁfq IPleF]l%F (?ﬂjefun(:ﬂ@n%%awﬁmcrd@ %ﬂ@? E&%e/ﬁ AHankSat
produced at drive of the OLED can be diffused. Thus, a light emtting

devi ce hailig dre forona indithiengds ofithamx obtledtnetk. 1 t ARiEL layer 10t6 ené amay be
enpl oyed in which the pixel electrode is used as the cathode and the EL

| ayer and dnbdedtUefahe OlhDnrat éstnsadCon tHeapixtl gbétredd $61n is 20 produced
inadirection reverse to the case of Fig. 16B. One exanple is shown in

Fig.. 17. Note tlhain@id mwar%w ﬁlﬁcﬁéﬂst hed vﬁ%g REGAHRG0 Al 1R ﬁbkaassaamels The
cross sectional structure shown in Fig. be descri bed "bel ow.

S . gy %.B@éd; e N T

llgggl gﬁlhnglﬂg%ll@g}leil?%gf 1%8&3@8 the ptl)?e psoltj't?glg rl%bs a%%o?le gateP sféie dr?\(/)errt on
circuit 1003 are covered with the anode 1017, a seal member 1018, and a protective
film 1019. A cover member 1021 and the substfate 1-000 are bonded through an
adhesive. A concave portion is provided in the cover member, and a dry agent 1021

15 is located therein.

It is preferable that a material which is transparent or translucent to visible
light is used for the seal member 1018. Also, it is desirable that a material which does
not allow transmission of moisturé and oxygen as far as possible is used for the seal
member 1018,

20 Also, in the case of Fig. 17, since the pixel electrode is used as the cathode and
the EL layer and the anode are laminated, a direction of light emission becomes a
direction indicated by an arrow in Fig. 17.

Also, although not shown here, in order to prevent the reflection of a
background due to the reflection of light from a metallic layer to be used (here, the

25 pixel electrode which is to be the cathode and the like), a circular polarization means
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39 2 1 MAR 2006 1003 are formed on the insulating film 1010. The pi xel
portion 1002 is conposed of a current control TFT 1011 and a plgrp:ﬁiw 953
pi xel s including a pixel electrode 1012 electrically connected Wt g
drain of the current control TFT 10 11. Al so, the gate .side driver circuit
1003 i s conposed. of  a conbi natjon of n-channel TETs 10 13 and 1014. The
pi xel el e@gﬁ & Crpulps PPl Rlatemade from  phage @ffefﬁ@@éﬁf M?i@teb&‘%ﬂ(s 10
15 are formed in both ends of the pixel electrode 10 12. An EL | ayer 10 16
and an afdWdarigng plee m%eb@m1é¢£0ndinmecdvanmn¢mberp]0é’é]. el ectrode 10 12.
The anode 1017 al so functions as a wring common to all the pixels and is

i o electrical [Thicembedirechtwah bedfediPcohB8RRdWIRHEN oA EeiuRRSGEARN WL fhd g
1008. Further, all elenments which are included in the pixel portion 1002
and the ggte side driver circuit 1003 are covered with the anode 10 17, a
seal nmenmber 10 18, and a protective film 1019. A cover nenber 1021 and the

substrate 1000 a 0 t hrqugh _an . adhesj.ve. A concavie portion.is

orovi dad i -t né vaRTREsan bR b R0ed GHE Shl rre i REH G AR B R e .
It is prefer%le that a material which is transparent or translucent to
visible P ghoWeyehskgasorhereadespdapapapoxy agony swhapgel EFads vaed e
that a material which does not allow transm ssion of noisture and oxygen
as far as ipdes] dfitbe shifusgibtérandthewhokd souneedids drioa®irc2 aadsie whnle grde case
of Fig. 17, since the pixel electrode is used as the cathode and the EL

| ayer and Sid%edﬂmdﬁrcﬁﬁteaﬂeadﬁnﬁ]ﬂis%d,ofaarﬁﬂtﬁgé TeTsokill bgdts@iicsishedowhesnges a
direction indicated by an arrowin Fig. 17. Also, although not shown here,

in order Ee.pr@v%gnipthe reflection of a background due to the reflection
of |ight fr%ma nmetallic |ayer to be used (here, the

10 Fig. 18 shows an example of a gate side driver circuit. In Fig. 18, reference
numeral 400 denotes a decoder of the gate side driver circuit, and 401 denotes a
buffer portion of the gate side driver circuit. Note that the term buffer portion

; indicates a poftion in which a plurality of buffers (buffer amplifiers) are integrated.
Also, the term buffer indicates a circuit for performing driving without providing

15 influence of a poststage to a prestage.

First, the gate side decoder 400 will be described. Reference numeral 402

denotes input signal lines (hereinafter referred to as selection lines) of the decoder

e

400. A1, Al bar (éignal obtained by inverting a polarity of Al), A2, A2 bar (signal
thained by inverting a polarity of A2), ..., An, and An bar (signal obtained by

20 inverting a polarity of An) are indicated here. That is, it may be considered that “2n™
selection lines are arranged.

The number of selection lines is determined by the number of columns of
gate wirings outputted from the gate side driver circuit. For example, when a pixel
portion for VGA display is provided, the number of the gate wirings becomes 480.

25 Thus, it is necessary to use 18 selection lines in total in case of 9 bits (corresponding
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25 pi xel electrode which is to be the cathode and the like), a circular

pol ari zation neans 40 2 1 MAR 2006 called a circular polarizin | at e nmade
froma phase differential plate (X/4 plate) and a polarizing p a?é&ﬁhﬁﬂﬁb
provi ded on the cover nenber 1020. This enbodi nent can be freely conbi ned
with any of Enpodinments 1, 4, and 6. 5 A driver circuit can he conposed of
the shift 9 8g7 2t ekheaalestiqnelingsit (2 isersnpie aznals ipdiseteshin adiwigeChikeswven
decoder conposed of only n-channel TFTs is used instead of the shift

regi ster amdig.H®. whobkownun t'eg.sliS%evioni asfrequénoy wiftA hisdgivhe byHohdragmeacy si de
driver circuit are conposed of an E-type TFTs will|l be descri bed bel ow using

Figs. 18 i@ AZ0becbbhdsi ' tinkSs, aTRsficAdy 6RARMeBofks 2~ gated, sdlefdibapsy diA Ui t.
In Fig. 18, reference nuneral 400 denotes a decoder of the gate’side

driver ci i nd> denotes a buffer portion of the gate side driver
circuit. h%twéltﬂte%gt tﬁgljef'erm buffer portion indicates a portion in which a

plurality of buffers.(buffer anplifiers) are.integrat .Al's the,.term
DUt T or 3 i cat duSq BRETS MOEDAD $ ARRoisS B SR ORI SPB b b gl d S

i nfluence of a poststage to a pr esta:ige. First, the gate side decoder 400
will be dedef e}dl)aéﬂgbéiﬁ@@teﬁaﬁé@cm dege NddWarcasuitnad 4@1 qiexotes aiez-th
(hereinafter referred to as selection |ines) of the decoder 400. A, A
bar (si gnatagedfAiNI2dirbyiti ihemuinrdser @f POANID tiycwits idlrgquitl] soAZs foarorespgndl
obtained by inverting a polarity of A2), ..., An, and An bar (signal

obt ai ned ky (RO nufitRE L PAtEWREh S, iahil ‘9f MANRIca-cliitd hediRmikatere. THaht i, it
may be considered that "2n" selection |ines are arranged. The nunber of

e oo Sk o ) A B DUl o e
10 NAND circuits. ‘

- Also, the NAND circuits 403a to 403¢ are composed of combination of n-
channel TETs 404 to 409. Note that, actually, 2n TFTs are used for the NAND circuit
403. Respective gates of the n-channel TFTs 404 to 409 are connected with any one
of the selection lines 402 (A1, Al bar, A2, A2 bar, ..., An, and An bar).

15 At this time, in the NAND circuit 403a, the n-channel TFTs 404 to 406 having
the gates, which are connected with any one of Al, A2, ..., and An (these are called
positive selection lines) are connected with one another in parallel, connected with
a negative power source line (V,, }410 asa commén source, and connected with an
output line 71 as a common drain. Also, the n-channe-l TFTs 407 to 409 having the

20 gates, which are connected with any one of Al bar, A2 bar, ..., and An bar (these are
called negative selection lines) are connected with one other in serial. The source of
the n-channel TFT 409 Jocated in a circuit end is connected with a positive power
source line (V) 412. The drain of the n-channel TFT 407 located in the other circuit
ends is connected with an output line 411.

23 As described above, according to the present invention, the NAND circuit
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portion for VGA display is provided, the nunber of the gate w rings becones
480. 25 Thus, it is necessary to use 18 selection lines in tot alz LM@UF
9 bits (corresponding 41-2 1 MAR 2006 to n = 9). The selection I~ :
transmt signals indicated in a timng chart showmn in Fig. 19. As shown in
Fig. 19, when,a frequenc is g ven by 1, a frequency__of A2 becones
0S4 e, T TRAGwE s FaeAd TS B3 seflsindding racharsal ERTg connggied
becomes 2("-') times. 5 Also, reference nuneral 403a denotes a first stage
NAND ci r ciit tpatalldo date dhiat, awNaNDspest] 1o, tho3b” ddANIR scirctssc603h $0 s ANAND
circuit, and 403c denotes an n-th stage NAND circuit. The nunber of NAND

circui ts icembsnticnad Sthe aschanned MFESponidthetseldeion i ere di ffag@befront bRgs,
and "n" NAND circuits are required here. That is, according to the present

i nventi ongpbherdagseded 4004 | L f LEgUI tsS.
Al so, t hearl\llANDrci rcui t’é 4@2&%%1@%8%}9%%? %%}%(Jgods{g% ﬂlé% xgg%fé\@tl!}%nmoghgg

chennel, TEiRASty 1400 QELSP ISRt E WPl s S Riabgt e 0

connect ed 'tg aEi 028 of the selection lines 402 (A, Al bar, A2, A2 bar,
., An, 5\}%0 #n §F’§. 45 At this time, in the NAND circuit 403 a, the
n-channel TFTs_404 to 406 having the gates, which are connected with any
one of Al, A2, Next,thahuftanportinest)las commosediof pplairality of bufferadlon tbidnde) are
connected with one another in parallel, connected with a negative power
sour ce | i nespeviNgly4&bbreapomdiagnmtde NaNDejrcaitd0cannd0B8edNwid thaathe miftgut
line 71 as a conmon drain. Also, the n-channel TFTs 407 to 409 having the

20 gates, 4\4/95@@4@3@nq/%qg@qhgqawetsﬁu@ﬁﬁepne of Al bar, A2 bar, ..., and An
bar (these are called negative selection lines) are connected with one

ot her i1 Ser | s INRRESS 8L (018 (1 €0l BF ¥k P39 410 @ 4V T
The outputline 411 from the decoder is inputted as the gate of the n-channel TFT 414
(first n-channel TFT). With respect to the n-channel TFT 414, a positive power
source line (V) 417 is given as the source and a gate wiring 418 which leads to the
pixel portion is given as the_ drain. With respect to the n-channel TFT 415 (second

15 n-channel TFT), the positive power source line (V) 417 is given as the gate, a
negative power source line (V) 419 is given as the source, and the gate wiring 418
is given as the drain. The TFT 415 is always in an on-state. |

That is, in the present invention, the buffers 413a to 413¢ include the first n-
channel TFT (n-channel TET 414) and the second n-channel TFT (n-channel TFT

20 415) which is connected in serial with the ﬁrst n-channel TFT and in which the drain
of the first n-channel TFT is used as the gate.

Also, with respect to the n-channel TFT 416 (third n-channel TE'T), a reset
signal line (Reset) is given as the gate, the negative power source line (V5 )} 419 1s
given as the source, the gate wiring 418 is given as the drain. Note that the negative

25 power source line (V) 419 may be given as a ground power source line (GND).
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source line (VO i) 412. The drain of the n-channel TFT 407 located in the
other circuit ends is connected with an output line 411. 25 As _d r'% %b
above, according to the present invention, the NAND CIrCUIt 42 2 E%@ﬁk g 6
i ncl udes "n" n-channel TFTs connected in serial and "n" n-channel TFTs

connected inp lel. Note.that, with respect to circuits
403a to. 403c4 %btg“bﬁ e dRaadenship b ﬁ"é‘Fﬁélrméhla“Hﬂf@’“é'ﬁ?dgﬂf‘é1 @é%@[qfdhellh“nes

are different fromone another. That is, it is constructed so as to select
only the ehenoeltldil 415 aed 4 tharmed wadidhi (ginadnshyf ¥i2) sétheot-thanteh d Fdid Igus Wil nes
411 in order froman end are inputted to the selection |ines 402. Next,

the buf fer< Mozt iNule 40k the chammaseddols 2 1¢lgh alfithy chindulffbetitndiddaon 413c
respectively corresponding to the NAND circuit 403a to 403c. Note that the

buffers Ad*x&%hbﬁ(gé di&MaPﬁ)ethEQﬁaﬁﬁ‘éﬁﬁ ucture. 10 Also, the buffer 413a
to 413c are conposed n-channel TFTs 414 to 416. The output |ine 411

fromthe decod e o e T first
n- channsgl TI T) ef%?%ératg@%égﬁle%}ff%%lﬁ %%%ﬁ?&og\%?rrtn%gw%{l ?)g%%tﬁ;\;éj%%\%gr
source line 7 t he "source gate wiri 418 whi ch

| eads to tlﬁépp atjﬁﬁmtp lfiﬁ‘s%f\ﬂé%naleaflﬁélﬁ"ﬁ bRCORSS S8l stAlG (HHe

n- channel TFT 415 (second 15 n-channel TFT), the positive power source |ine
(VI 1 H) 417nivehigh wehaweel iheotgaodyce). Qaghe ptk@rbamda,mmah@a—dhaneel(m 4439 is
given as the source, and the gate wiring 418 is given as the drain. The

TFT 415 i 9sallways in Anash-olates{@4te. inTWaichi § chimndl e ppoéseank), hnvdnge ot thiche
buffers 413a to 413c include the first n- channel TFT (n-channel TFT 414)

and the sqrandyR ARGl ThArenappekd TEThe @8 44Bhgufisch i s connected in

serlial with“the first n-channe in whrch the“drain of the first
n-channel TFT 'ﬁo%@gr, Wndg p%gittﬁfe voltage is applied to the output line 411, the n-

channel TFT 414 becbmes an on-state. At this time, since the channel width of the
n-channel TEFT 414 is larger than that of the n-channel TFT 413, a potential of the
gate wiring 418 is influenced by the output of the n-channel TFT 414. As a result,
a voltage of the positive power source line 417 is applied to the gate wiring 418.

15 Thus, when apositive voltage is applied to the output line 411, the gate wiring
418 outputs the positive voltage (voltage in which the n-channel TFT used as a
switching element of a pixel becomes an on-state). On the other hand, when a
negative voltage is applied to the output line 411, the gate wiring 418 always outputs -
the negative voltage (voltage in which the n-channel TFT used as a switching element

20 - of a pixel becomes an off-state).

Note that the n-channel TFT 416 is used as a reset switch for forcingly
reducing a voltage of the gate wiring 418 to which the positive voltage is applied to
anegative voltage. That is, after a selection period of the gate wiring 418 is elapsed,
areset signal is inputted to apply a negative voltage to the gate wiring 41 8.- Note that

25 the n-channel TFT 416 can be omitted.
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Al so, with respect to the n-channel TFT 416 (third n-channel TFT), a reset
signal line (Reset) is given as the gate, the negative power sou ¢eMhR 06
(VDL) 419 is given as the source, the gate wiring 418 is given as the
drain. Note that the negative 25 power source line (VDL) 419 may be given
as a ground power source line (GND).. 43 L 1 MAR 2006 At.this tine, a.
relationship b wigpgare selictdhin gsdornhy Bie wqyldsért\m CHOUK ek S TFT
415 and a channel width (given by W2) of the n-channel TFT 414 is W1 <
V2. Note pheatatehes dhsmritsid aticdieh WNexia al gngtireaff thheoetarmdd dfiventimguit egi on
in a direction perpendicular to the channel length. 5 The operation of the
buf fer 418Rowa ia¥Fid Ol Ak sobtdesdide WHeEr drdifoohweindlt 2@ ihclhdesapdddoddr t 0
the output line 411, the n-channel TFT 414 becones an off-state (state in

whi ch a C_t@'i‘,”@lat&?@‘ﬁ’,tanﬁrspl%ﬁfxg%oerti?gﬁg@.e h@&tg\ﬁ}]atfﬁ@@s'eccﬁiiemg}taﬁs hs Ghagpel

TFT 415 is always in an on-s tein Ich a channel 1s produced), a

vol tage o e i ower source.line 419 is appli.ed the te

whri ng as BoRRG 4EERRl N RS SRR b S8 e Bl Pl B R
line 411, the p- channel TFT 414 becones an on-state. At this tinme, since

t he channé‘?erﬁ'\ﬁ)ﬁksr?”&‘ﬁeaﬁ’@re'n-channel TFT 414 is larger than that of the
n-channel TFT 415, a potential of the gate wiring 418 is influenced by the
out put of the hachsthnelthersaurdd 4idendrivier eisalit shownunlRiggalothet latchpé2? tis ve
power source line 417 is applied to the gate wiring 418. 15 Thus, when a

positive vohipaged bba Apkiagd 14toh Uhé aadtapetond siegdbich 41% ARbetha fidstgagd 18
outputs the positive voltage (voltage in which the n-channel TFT used as a

swi t chi nglabﬁaﬁmfanefm@seebﬁﬁkm e%ng@aaphé&ﬁ %reﬂ% otftﬂﬁitQELQ?EoHﬁ%ged when

a negative voltage Is applied to the out put e gate wring 418
al ways, out pu

o 2 U LIRSl 9. XBLARGE L0yt PR gl 77T
inputted to the gates of the “m” n-channel TFTs 426a to 426¢ composing the unit
427. Note that “m” is an arbitréry integer.

For example, in case of VGA display, the number of source wirings is 640.
When “m” = 1, 640 NAND circuits and 20 selection lines (corresponding to 10 bits)
15 arerequired. However, when “m” = &, the number of NAND circuits to be required
becomes 80 and the number of required selection lines becomes 14 (corresponding
to 7 bits). That is, when the number of source wirings 1s given by “M”, the number
of NAND circuits to be required becomes (M/m).
Then, the sources of the n-channel TFTs 426a to 426¢ are connected with
20 respective video signal lines (V1, V2, .., Vk) 429. That is, when a positive voltage
is applied to the output line 428, the n-channel TFTs 426a to 426¢ simultaneously
become an on-state to capture corresponding video signals therein. Further, the thus
captured video signals are held in capacitors 430a to 430c respectively connected with
the n-channel TFTs 426a to 426¢.
25 | Also, the second stage latch 425 has a plurélity of units 427b. The unit 427b
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Note that the n-channel TFT 416 is used as a reset switch for forcingly
reducing a voltage of the gate wiring 418 to which the positive V?l%&?&gbﬁs
applied to a negative voltage. That is, after a selection peri 3d cifl\f

gate wiring 418 is elapsed, a reset signal is inputted to apply a negative

vol tage to. the gat i.ri,ng 418. t hat t he n-channel ;TFT 416 can be
onitted. 44 C@lﬁpg%ﬁgao\é“o@bn%f@aaa@%f § ﬁ%@g (o Aa 6o AL IHRIEHAS BF dis nponh gate
side driver_circuit which is operated as described above. Next, a

struct ure bFTsHeledarkd csardeconinested with @ulatchi ggnalhlown 433. FvVien 20negrtive
source side driver circuit shown in Fig. 20 includes a decoder 421, a

| at ch 422, velegheais ;‘I‘QH tpothkl latthdsdgnalNoh e 48Dathet hehdeee dEFT4231and 41e
buffer 5 portion 4 have the sane structures as the gate side driver

circuit a”ﬁiﬂd}%n{;&&sqﬁib%&ﬂ@antcﬂﬁétﬁfég is omtted here. In case of the source
[ lg. 2

side driver circurt shown in Fig the latch 422 is conposed of a first

stage latch 424 ,and _a _second.st I,t.ch 425. Al.so, e.fi ] ] atch
222%andot he secbadt <eul naupaIddiR evamatuRh 410 PRy
conposed 1o of . "in" n-channel TFTs 426a to 426c. An outp [ 428 from
t he decode?apﬁﬂq%m3@6%3{3@%’6?5?%“%‘?@’ %}@gtealrwwen-ﬁhaw—eﬁﬁghﬁgﬁ1artf>f’s3 1£26a
to 426c conposing the unit 427. Note that "in" is an _arbi_trar% i nteger.
For exanpl &nd puipottse tothemAfaipsptiay 428 beingsimattangéousounitk éhipihpidigs. Thes40.
When "in" = 1, 640 NAND circuits and 20 selection lines (corresponding to

10 bits) dbdeceibeéaniFied0, Hoyeiganls asbentputired te sdurdeheirigsbed4 HirodiNDe
circuits to be required becones 80 and the nunber of required selection

| i nes bec rr i - DI od § | f
( Ogﬁi%llﬁoﬁfb?l. ?ﬁ%g&@ﬂf/‘@gm{ﬁ%snaa ng%l?):tegflhﬁiﬁﬁ%ﬁby WheBoiree sfET8g e 0!

source wirings 1s given circuits to be required

becones M..:. 1h . the I Qf.. tih -channel TFTs 426a to 426c¢ are
connect 1 g((jlvév\hrn%LHt whidh is opergtga a§ %%Scrlbed Ve _

Thus, when the gate side driver circuit and the source side driver circuit are
composed of only n-~channel TFTs, the whole pixel portion and the whole driver
circuit can bé composed of n-channel TFTs. Note that, even when either the source

- side driver circuit or the gate side driver circuit is used as an external IC chip, the

15 present invention can be implemented.

[Embodiment 8}
When the driver circuit and the pixel portion which are formed by
implementing the present invention are used, various modules (an active matrix liquid
20 crystal module, an active matrix EL module, and an active matrix EC module) can be
completed. Thatis, all electronic devices in which these modules are incorporated are
completed by implementing the present invention.
As such electronic devices, there are a video camera, a digital camera, a head
mount display (goggle-type display), a car navigation system, a proj ector, a car stereo.
25 a personal computer, a portable information terminal (a mobile computer, a mobile
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20 respective video signal lines (V 1, V2, ..., Vk) 429. That is, when a
positive voltage 1is applied to the output |ine 428, the n-chanzl TF%’S
426a to 426¢ sinultaneously becone an on-state to capture corr 80?*?3 n%]]ﬂﬁ
video signals therein. Further, the thus captured video signals are held

i n capaci 430a to 430¢ respectjv connect.ed with he n-¢channel TFTs
4264 Lo aseEon R An el inlc bERERG LY T FROSRe HBS Riss" 41 prGrdic o9 Biesun ¢ o
427b. The git 4%%@ 45 2 1 MAR 2006 is conposed of "nm' n-channel TFTs 43la
to 431c. b | daisbevosxamplen o igelestromETievieia to 431c are connect ed
with a latch signal line 432. \WWen a negative voltage is applied to the
| atch signal |ifng UBR showe arparbamm ebniphle iddliding @ 4Bi body D00l haneaps! y
becone an on-state. 5 As a result, the signals held in the capacitors 430a

to 430c aighiglditibn 200@9@@&&31&3}5;;&%@009,%5 Kegspadtiooal y connected with
the n-channel TFTs 43 |la to 431 ¢ and outputted to the buffer portion 423

being sj mul tan Sy M J i g i } 1.0 t he
si gnal ? are ou'?g%t1tPé%glﬁ%\%s]%E}Jgjgieﬁoﬁ&%?llgsp@@%bl%ﬁ%ﬂgﬁt%E)Hggﬁi’gfﬁg gb%b%ggfi%n.
The sourc prings are sel d i.n order ..hy the.so side driver .i.o
circut wirth t 8Bl 208 caitegeitanle porinies2 fheh preipRiLo it
driver circuit and the source side driver circuit are conposed of only

n- channel 2#@4sanq & &1sph®] porioRed2Boer ti on and the whol e driver circuit can
be conposed of n-channel TFTs. Note that, even when either the source side
driver circuit Fog. 1He shate &pliyedusingra eéaveding msdinse dn aghialn agxtogramalis| C
chip, the 15 present invention can be inplenented. [Enbodi nent 8 Wen the
driver ci reddried(ibrtineftorl seSdrr@Piotds Areddidall REQUhOY MBGs Pyed iﬂ’@ﬂu@_@?ﬂiﬂd‘eﬁ'ﬂ the

present invention are used, various nodules (an active matrix |iqui
10 body 2401, adisplay portion 2402, a speaker portion 2403, a recording medium 2404,
an operational switch 2405 and the like. Note that with respect to this player, a DVD
-(digital versatile disc), a CD, or the like is used as the recording medium, and musical
appreciation, movie appreciation, a game, and the Internet can be realized.

Fig. 12A shows aportable book (electronic book) including a main body 3001,

15 display portions 3002 and 3003, a recording medium 3004, an operational switch
3005, an antenna 3006 and the like.

Fig. 12B shows a display including a main body 3101, a support 3102, a
display portion 3103 and the like. According to the present invention, a display
having 10 inches to 50 inches. in Va diagonal line can be completed.

20 As described above, an application range of the present invention is extremely
wide, and the present invention can be applied to a method of manufacturing an
* electronic device in all fields. Also, the electronic devices in this embodiment can be
realized even in a case where a structure made from any combination of Embodiments
1 to 7 is used.
25
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20 crystal nodule, an active matrix EL nodule, and an active matrix EC

nodul e) can be conpleted. That is, all electronic devices in m@lﬁm’iéé}%ﬁﬁ
nodul es are incorporated are conpleted by inplenenting the present™ _
invention. As such electronic devices, there are a video canera, a digital

system a proj Aortingtghe BeshgiVeSiod Senatliea tiumpal Bic PAcpontian s
information terminal (a nobjle conputer, a nobile 46 2 1 MAR 2006

t el ephone INHR2WdeG BiteeesigR scerent itetherels) obtemed iteal serdcomugtor evica t o
11C and Figs. 12A and 12B show exanples of the electronic devices. Fig.
11A shows repressrded &l anaoput eratiindiquit aystal dsphayhdedyce2Qh, acsive inmage fighaput
portion 2002, a display portion 2003, and a keyboard 2004. 5 Fig. 11 B
shows a mehiittihgC depickeliainBbid @EEDPFﬁr@f&rdd”ﬁlsﬂﬁdgnGa@ peRknlRedy Sarlly a
canmera portion 2202, an inage receiving portion 2203, an operational swtch
2204, d.a.:di i Q5. Fid. .- : ! rding
redl um | n ol R Y HROECR ALY of U pit o aRHs BBy R bt
recordi ng.nmedium . Thi | ayer, .incl udes a nai i.0 body 2401, a.display
bor 1 on S MR e Rasn BB ig o Bnte e S aelBithani et om0 pened of
operatiOnaI,smﬁtch 2405 and.the like. Note that with respect to this

pl ayer, aS@M§3?%ﬂkﬂ@@g0W@ﬂ§5tile disc), a CD, or the like is used as the
recordi ng nmedium and nusical appreciation, novie appreciation, a gane,
and the Internet can be realized. Fig. 12A shows aportabl e book (electronic
book) including a main body 3001, 15 display portions 3002 and 3003, a
recordi ng medi um 3004, an operational switch 3005, an antenna 3006 and the
like. Fig. 12B shows a display including a main body 3101, a support 3102,
a display portion 3103 and .the like. According to the present invention, a
di spl ay
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having 10 inches to 50 inches in a diagonal |ine can be conpleted. 20 As

descri bed above, an application range of the present invention, Xtr |y
wi de, and the present invention can be applied to a nmethod of %iﬁéétﬁgfng

an electronic device in all fields. Also, the electronic devices in this
enbodi nent can be realized even in a case where a structure nmade from any
conbi nat gomaefiskEnbodipeps 1 to 7 is used. 25 47 2 1 MAR 2006 According to
the present invention, even when an area of the pixel portion is increased

and a large size i ner t al qn ] t devi ce
repr esent ed yﬁasr?ﬁlg%({?’lﬁgcétofr% rlcl%xC%%aﬁlﬂﬁ%c@ ;&/%PJQ’I oﬁ@%&a&ﬁ%ﬁﬁé crfeﬁTosr an active
matrix | 'S%tna .emtting device having an OLED, preferred display can be

real i zed® 288a 5 resistance of the source wiring of the pixel portion is

greatly reduced, the present invention can be also applied to a |arge size
screen having, f@apcreivamdiictor layer fommké enen insplptingevidarei n a di agonal |ine. 48
2 1 MAR 2006 WHAT IS CLAIMED I'S: 1. A sem conductor device conprising a
pluralsity of TFTan insalatingfiln feemed ba the somicargiuo@r lageisem conduct or | ayer
formed on an insulating surface; 5 an insulating filmformed on the

sem conduct or Iaggmbeﬁmg@&gm@hgggﬁgﬁgnﬁgﬁﬁ%qﬂg@aﬁ@e insulating film and a
gate wiring provided over the gate electrode with an insulating film
ther ebet ween; a gate wiring provided over the gate electrode with an insulating film
therebetween;
wherein the semiconductor device comprises:
10 a pixel portion comprising a first n-channel TFT having a source wiring
comprising the same material as the gate electrode; and
a driver circuit including a circuit comprising a second n-channel TFT and a
third n-channel TFT; and

wherein a resistance value of the gate wiring above the source wiring is lower than a

15 resistance value of the gate electrode.

2. A device according to claim 1, wherein the gate electrode has a laminate structure
of a material film containing mainly TaN, a material film containing mainly Al or Cu, and
a material film containing mainly Ti.
20
3. A device according to claim 1, wherein the gate electrode has a laminate structure
of a material film containing mainly W, a material film containing mainly Al or Cu, and a

material film containing mainly Ti.
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wherein the sem conductor device conprises: 10 a pixel portion conprising a
first n-channel TFT having a source wiring conprising the sane t.erd al._as
the gate electrode; and a driver circuit including a circuit cogpnfii@{%gﬂ%
second n-channel TFT and a third n-channel TFT; and wherein a resistance
val ue of the gate wiring above the source wiring is |lower than a 15

resi stance val WedRficelddBordRl®o 8lafifi 17 fEreirlthe AedBY nGaftet TFA nd theothzbai m 1,
wherein the gate electrode has a lamnate structure of a material film

containi g M¥r I @Npoge &?eto%‘afniilﬁh‘kb§mi:§8ﬁ 4 2 ROMES Uy or Qu, and  a
material “fiTmcontarnrng mainly Ti. (e device according to claima1,
wherein the gate el ectrode has a |lam nate structure of a material film
containing mainly W a material filmcontaining mainly Al or Cu, and a
material filmcontaining mainly Ti. 49 2 1 MAR 2006 4. A device according
to claimi1, whéydvicetaseordimgdnglanmdhahersin thesemisgnduséordevice isa idigdnel TFT
conpose one of an EEMOS circuit and an EDMOS circuit. 5. A device according
to cl a medystaivimedelernofbhe of e raesnnishiat type ded/ & edflectomtybe.qui d 5 crystal nodul e
of one of a transm ssion type and a reflection type. 6. A device according
to claim1, wherein the sem conductor device is a light emtting device
having an OLED. 10 7. A device according to claim1l, wherein the

semi conduct 0 AewubGee iSodificS! BEhEY, JAAE BE BnAHAIEABS USLOG, Al Vi deo
canera, a digital canera, a“car navi gation system a personal conputer, a
portabl e inf.or ggt.i ogater m ﬁﬁip and an el ectronic gane device. 8. A

g

seni cond SEYEPE JEGFE LAt} a plurality of TFTs, each of TFTs

10 7. A device according to claim 1, wherein the semiconductor device is one selected
from the group consisting of a video camera, a digital camera, a car navigation system, a

personal computer, a portable information terminal, and an electronic game device.

8. A semiconductor device comprising a plurality of TFTs, each of TFTs
15 comprising:
a semiconductor layer formed on an insulating surface;
an insulating film formed on the semiconductor layer; and
a gate electrode formed on the insulating film, the gate electrode having a
three-layer laminate structure,
20 wherein said plurality of TFTs have the same conductivity type; and
wherein a intermediate layer of the three-layer laminate structure comprises at

least one of aluminum and copper.
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15 conprising: a sem conductor |ayer fornmed on an insulating surface; an
insulating filmfornmed on the sem conductor |ayer; and a gate 2I gﬁ §ﬁﬂﬁ
formed on the insulating film the gate el ectrode having a thfee- %

| am nate structure, 20 wherein said plurality of TFTs have the sane
conductivity type; and wherein a internedi ate | ayer of the three-|ayer

| am nate struct NrRyGRMRELARS @tclaih?@,vah&@ﬁlS@lfe V%a'téjgﬂe&%ﬂeafﬁﬁh&%ﬁfrisegg 50 2

1 MAR 2006 9. A device according to clarm erein the gate el'ectrode

cont ai ni S by SoAR g oy bTa bR B SR A oY e gate

el ectrode further conprises a 5 material filmcontaining mainly Wand a
material filmcontaining mainly Ti. 11. A device according to claimS8,
wherein said plurality of TFTs are n-channel TFTs. 10 12. A device

accordi ng t o018l & dedce ateording te glaim B, whetdin yheogata Blestredecfupgthehenmyerises TFTs.
13. A device according to claim8, wherein TFTs forned in a driving circuit
of the samaterddhdiliatcontaihéng meindoWparier marrialf filancdotdibihg eraidyTi. and an EDMOS
circuit. 15 14. A device according to claim8, wherein the sem conduct or
device is a liquid crystal nodule of one of a transm ssion type and a
reflection type. 15. A device according to claim8, wherein the

sem conduct ory; deyi £iGick Sac@mjdin%% 8t @:‘ bhbih 98y ipﬁ.ﬁalﬂ?\gf YR e annel

TFTs.

10 12. A device according to claim 8, wherein said plurality of TFTs are p-channel

TFTs.

13. A device according to claim 8, wherein TFTs formed in a driving circuit of the
semiconductor device compose one of an EEMOS circuit and an EDMOS circuit.
15
14. A device according to claim 8, wherein the semiconductor device is a liquid

crystal module of one of a transmission type and a reflection type.

15. A device according to claim 8, wherein the semiconductor device is a light

20 emitting device having an OLED.
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25 51 2 1 MAR 2006 16. A device according to claim8, wherein the

sem conductor device is one selected fromthe group consisting,of a viﬂgﬁo
canera, a digital camera, a car navigation system a personal o ‘ﬂﬁ!Peré,ﬁnh
portable information termnal, and an el ectronic gane device. 5 17. A

met hod of manufacturing a sem conductor device conprising the steps of:

form ng a senpCcantiyideQbcdra@lio CRIAR, {vlﬁ&‘éirﬁﬂlis RémRUAdRER detiof 1§ did salebted St

insulating filmon the sem Conductor |ayer; formng a gate el ectrode, a
source Wgl| ' . [ tr . ' ortion
on the :‘N:ﬁgogp glle(r)é%‘?paﬁﬁr%h?gl%ﬁ% x}%geoa I ﬁ%%a(ﬁkﬁﬁrrﬁ&%g %3’/ ae%'reﬁaé‘}rllg hﬂo"g §lf)ttrﬂﬁ))‘(/%'di ng
an n-type to the sem conductor,.|ayer . usi ga%ge ate electrode as a mask to
for m an’ REEGRR CPRBHFT. Gypor @bl dRoMRLGR (RN He AR ELIER RIS R 4% or m a ¢ aper
portion; formng a second insulating filmwhich covers the source w ring of
the pixel portion and the termnal portion; and 15 form ng a gate wiring
havi ng a resi stance value | ower than one of the gate electrode and a

sour ces wi ri nd70f méthod of manufacturng & sanicohducsedonide coreplising thg sfepk of: 18. A
met hod according to claim 17, wherein in the step of formng the gate

el ectrode, the seinifs MednhiB@nddictor ePbX 8\ ild@latih®furfeed the el ectrode of the
termnal portion, 20 a material filmcontaining mainly TaN, a material film

cont ai ni ng mai nl . : i £ 1 .ning mainly Ti are
formed to be | amﬁ@t%%{l ﬁ%alstaﬁgﬂgg%@%ggﬁéu%%dﬂg%ﬁgs éillt’o formthe gate

00 Lot 11 eSS, i BRcBlad Do ShoR3F

of a terminal portion on the first insulating film;

a pixél p%?tgont, Qr?d aeA gl(e:étztr‘o%(éie of

10 adding an impurity clement for providing an n-type to the semiconductor layer
using the gate electrode as a mask to form an n-type impurity region;
etching the gate electrode to form a taper portion;
forming a second insulating film which covers the source wiring of the pixel
portion and the terminal portion; and
15 forming a gate wiring having a resistance value lower than one of the gate

electrode and a source wiring of the driver circuit on the second insulating film.

18. A method according to claim 17, wherein in the step of forming the gate

electrode, the source wiring of the pixel portion, and the electrode of the terminal portion,

20 a material film containing mainly TaN, a material film containing mainly Al or Cu, and a
material film containing mainly Ti are formed to be laminated, and then etched using a
mask to form the gate electrode, the source wiring of the pixel portion, and the electrode

of the terminal portion.
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.2 1 MAR 2006 19. A nmethod according to claim 17, wherein in the step of
formng the gate el ectrode, the source wiring of the pixel portion, and the
el ectrode of the termnal portion, a material film containing nﬁl%ﬁ?/
material filmcontaining mainly Al or Cu, and a nmateri al f|| oM ﬁvﬁﬁg
mainly Ti are fornmed to be | am nated, and then etched using a 5 mask to

form the gat goel RChEMER, acthirEOy eﬁuﬂw 7, nﬂle?éln tihan@iskd! o Rrhiift) theAPe t he
el ectrode of the term nal portion. nmet hod according to claim17,

her el LA SEIURONHEN ooy iy %s@?o%re b8 é%da{@ S, delse hiaigian OLED.

10 21. A net cla el n the sem conduc viéde is
one selected.fr mthe consistin vi deo. caner ita
SONEERAR &1 T R A A o emr@rm«ﬂaﬁfpﬁfp 6&% bl o
information termnal, and an el ectronic ganme device. 15 22. A device

accor di n@aeiak flpngontaining meainlyt Heare dornsniguba lsmiepicd, cadfthen eehedcesiig Bses a
termnal portion conprising the sane material as the gate electrode. 23. A
devi ce aowwk do hgnt the @date etedirodehthe ssbarct Ivdrigga bé thel Egelrpoddorh and thd dedtmdee 20
structure conprising an intermnmedi ate |ayer which mainly conprises at | east
one of  af tH¥tamihadrieapper . 53

20. A method according to claim 17, wherein the semiconductor device is a light

emitting device having an OLED.

10
21. A method according to claim 17, wherein the semiconductor device is one
selected from the group consisting of a video camera, a digital camera, a car navigation
system, a personal computer, a portable information terminal, and an electronic game
device.
15 |

22. A device according to claim 1, wherein the semiconductor device further

comprises a terminal portion comprising the same material as the gate electrode.
23. A device according to claim 1, wherein the gate electrode has a laminate

20 structure comprising an intermediate layer which mainly comprises at least one of

aluminum and copper.
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