SEM CONDUCTOR DEVI CE AND MANUFACTURI NG METHOD THEREOF BACKGROUND OF THE
INVENTION 5 1. Field of the Invention The present invention relates to. a
sem conductor device having a circuit conposed of thin filmtransistors
(hereinafter referred to as TFTs) and a manufacturing nmethod thereof. The
present invention relates to, for exanple, a device represented by a
liquid crystal display de\SERMICONDUCTEOR DEVICEANDal nodule io is
nount ed) and an el ectroni c device on which such a device is nmounted. as a

part. Note that the smﬁq@g CPURENGCSLE DSTHRSELOFEat i on indicates a
ch can

device in general, whi unction by utilizing a sem conduct or
characteristic, and an electro-optical device, a light emtting device, a
sem conductor circuit, and an electronic device each are the sem conductor
devices. 15 2. Description of the Related Art I n recent years, a technique
for constructing a thin f B sem conductor thin
film (about several to several hundreds mmin thickness) fornmed on a

subst r at e lhaueldgpfaheilnsedtat ng surface . has been noted. The thin film
transistor is widely applied to an el ectronic device such as an I C or an

el ectro-opti cal Tige pr&ene il etfliont felgkey abopRemMicarivataWldvibe hgviigeArditcudf an
i mge display device is particularly denmanded. Conventionally, a liquid

crystal dic%%rg%seeﬂieycg}iﬁﬁh °WangRdrd CHABAGAY SREME 48V LECTER G 11 O

resol ution i obt'ai ned as conpar passive liquid Trystal
many 25 ceweraaiRa e Bkt FTbre R et By B S ekplip e | "
devi ce, when pixel electrodes arranged in matrix are driven, a displa '
pattern i slevisaisnresanigddyademid PWSta%ﬂ#S@IM%W? (WHCBaMMCB@aSﬁ%n@SHYq ed
bet ween a sel ected pixel electrode and an
10 is 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
elecfro~optical device, a light emitting devicé, 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 & substrate having an insulating surface has been noted. The thin film transistor
is widely applied to an electronic 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 resolution 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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opposite el ectrode corresponding to the selected pixel electrode, a liquid
crystal layer |ocated between the pixel electrode and the opposite

el ectrode is optically nodulated s and the optical nodulation is recognized
as the display pattern by an observer. The range of use of such an active
matrix liquid crystal display device is increased. Demands for a higher

resol uti Oﬁle,cﬁ‘oﬁésgﬁ‘?én SRRk Ariv@Ada His@tr gﬁaﬁ:{érﬁ‘l?é fdrgieédacfr?ak O?ﬁaﬁ?d

along with Increase I'm a screen size. Sinmu neously, mands

i mprovenent of, pr.oductivity and_ cost. red iLon e hner d, .1
Convent 1 ofers yieBR SR Foti B8 FPLel B HER S Gl e TR o
a gate wiring of the above-nentioned TF], a protrusion sych, as hill ock or a
whi sker  PBPQFitscRle@EPdpcorisspoRding te %E@Iﬁct%d@X& elgrtgadh aHmidmmysel HYef used
to a channel forming region. Thus, an operation failure of the TFT and a

det er i or aldoatedbbetevedirihe pikelrdedterdestridthaoppositsedetrode srogeicaliypmosinased hi s,
a netallic material which can be is resistant to thermal treatnent,

typi calsl yan@ b atidd]l tnRhBaesl isreebitized ab tedidplalyi pagterPBY ah dbsetiged.
However, a probl'emin which a wiring resistance is increased due to

increase in a sgre [ r Logr 1; B3RO HeGRegRd the
i ke are causzfgl.e @ggéﬁmgéwmgﬁrﬂqw&@f%&g&gn obj ect gf t he
present inventign is to provide.a structure of.,a. sem condugctor i in
whi oh | owiBtRsede o PRI 40T & higheh Eesgiti, % e GPRE AR, o6 f HliEh

i ncreased, and a manufacturing nethod, thereof. According tg,th pr eant

i nvent i onteliabglityears insreasad alpngcviihelncicasgdd 8 PRERSIZES PHRLEHAIOUSTY,
structure in which a material filmcontaining mainly TaN or Wis used as a

2 first | dyeanfoformpingrontinagt of plodsictinity and cobtaredattiémare algo iegeassd. a | ow
resistance material filmcontaining mainly Al or Cu is used as a second

| ayer, jand a melgikaliohdilynwHedH BFDigafBfdetuedusing ale@éhas aga hitérdallofy er .
Thus, a resistance of a Wiring is ‘
a gate wiring of the above-mentioned TFT, a protrusion such as hitlock of 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. However, 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.

0 SUMMARY OF THE INVENTION

Theréfore, 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

»s  laminate structure in which a material film containing mainly TaN or W is used as a
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reduced. 5 According to a structure of the present invention disclosed in
this specification, a sem conductor device including a TFT which is
conposed of a sem conductor layer forned on an insulating surface, an
insulating filmfornmed on the sem conductor |ayer, and a gate el ectrode
formed on the insulating filmis characterized by conprising: a pixel

portion ipeliudiRgrg f)t'e‘?/éﬁtlﬂ’% Péi%h tdF cﬂﬁtﬂg"%ﬁnﬁ@f@%ﬂ“ﬂ&g rifismde of

t he same ma%er? ectro river Circuit including a

TET “and. e e RSP E il 5F CHS SR e LPRE R g AR

el ectrode. In the above-nentioned structure, the gate .el ectrqode i.s .

char act er FeplaimpgHaginty Tizs usedras @ third Jayer: eTéilflSaa FaistaNgs of i34 MIEBAtEI ni ng
mainly TaN (a first layer), a material 1is filmcontaining mainly Al (a
second | ayatycedand a material filmcontaining mainly Ti (a third |ayer).

Al so, the gate electrode is characterized by having a | am nate structure

of a mgterial ﬁddc@t&ﬁgt@ﬁﬂm&u{é&iﬂ%é’ Méérﬁltwérﬁtonlcay&@aad iA B be¢difibatidd,m
containing nmainly A “(a second Iayer) and a material film containi ng

mai nly Ti &ggwgadhd%[ (gfyq%tz ce iNCHANTY ggp"rmuﬁ s%d%'fﬁ%h ?&ﬁﬁt{&gt

when an | y coup l'asma od 1s use

portions qQf the.gate, el ectrode_.can be f ta shape e that
a taper ahimBed QNiay syl SUEAGeo AN AR 8{;%5;1 ?og%qdeo:?glrp%gnpwdgct

hori zontal surface and a side surface of a material |ayer. Also, .in thls
speci f i caldysn, andsaogate leeiteda dormegd e theapeyulating é'ﬂns ig hagasterized by
shape and a portion having the taper shape is called a taper portion. 25
Al'so, in tbm éﬁﬁﬁt@e-mpiﬁttel powibnsincheling e, firshe-cheese ifF T haemg osourse wiring
characterize 3 1n that the second n-channel TFT and the third n-channel

TFT CoppOse R ARMBmCinhictial a8 thAPattESer ek aUirtver iRull invRIdigE htiichitof
the present invention is made from an NMOS circuit conposed of only

_ n-channel (JETg.is %Q%poggd D TSsebnd MERIRR TFT and a third n-channel TFT; and a
| terminal portion made of the same material as the gate electrode.
1n the above-mentioned structure, the gate electrode is characterized by having
a laminate structure of a material film containing mainly TaN (a first layer), a material
(s film containing mainly Al (a second layer), and a material film containing mainly T1i
(athird layer). Also, the gate electrode is characterized by having a laminate structure
of a material film containing mainly W (a first layer), a material film containing
mainly Al (a second layer), and a material film containing mainly Ti (a third layer).
According to 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
a taper 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 invention is characterized
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portion are also conposed of n-channel TFTs. Thus, a process is sinplified.
A 5 general driver circuit is designed based on a CMOS circuit conposed of
an n-channel sem conductor el ement and a p-channel sem conductor el enent,
whi ch are conplenentally conbined with each other. However, according to
the present invention, the driver circuit is conposed of a conbination of

onty n- chaffgl dlé donfi-itiinel TR TPl BiraRDLRMR] TETAMRNSRRABRNRTS

structure, accordi ng t 0o structure o e present tion,

ded a.neth t
B Pver i it o an Ebbﬁ?%mlﬁ RS R D Shetiert mqﬁw%egg%cat e
on an insulating surface, the nethod conprising the steps of: formn
seni conduan@NMfgﬁemrqw @wappmvétonhg nsghanned TTFss andrthe nkF Bs of ithe pixe

insulating fil'mon the sem conductor |ayer; formng a gate el ectrode, a

source W pioRgorhrd hBoposgpogedr ¢ff nrchaanel ERTel eﬁtusodeprooésst1l9es1mphﬁledalA
portion on the first insulating film adding an inpurity elenment for

provi ding gffleril HY08r élﬁsu'iﬁﬁ déﬁghe&aﬁgefat&fa CRYOGS cu‘e‘ﬁit IS ﬁﬁegecg@ﬁaﬁl elchghsqde as
a mask to“forman n-type inpurity region; 20 etching the gate el ectrode to .

forma tape ortion; form.n eco u ' o e
sourco w FEREORERE slsh" daf, Aok raehe Pl P Bl B g
gate wiring and.a source wring. of i v circuit onthes cond
sl at | ngomplenenByamnaOVED s eihel SUPHEY g eoPUng TorBF aeer e
in that, in the step of 4 formng the gate el ectrode, the source w ring of
the pi xel upm-mtlommtha«thQﬂmr(eﬂlélstqooQEJsedfoftar@m@nmimIOfpﬁb’t n-ehanzeldi ki al

filmcontaining mainly TaN, a material film containing mainly A, and a
material fil m qupithar ninn@dléﬁlt@h)thiﬁvea]he dbovemtettoorye structure, accordmg to a

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 Iayer on the insulating surface;
15 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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| am nat ed, and then etched using a nmask to formthe gate el ectrode, the
source wiring 5 of the pixel portion, and the el ectrode of the term nal
portion. Also, in the above- nentioned structure, it is characterized in
that, in the step of forming the gate electrode, the source wiring of the
pi xel portion, and the el ectrode of the termnnal portion, a material film~

cont i I
T cont oA thela@olfRraie s sbiBeioRER S o Hotioh andle sl 2
using a mask .to form.the .gate el ect t he.sour ce, of the e
bort1on,  dtdthe FEPTAlROTHAR: Brmpteeia) 3‘159 saPiSRe Ban LY. Seeepn '&Xmo he

present invention, a liquid crystal di s‘pl ay devi ce havi ng t he pi xel
portion anbnthising masnlycAk eaidta amtekalctiin egntainingenabdy &ireatiooned to be
structure or alight emtting device with an OLED having the pixel portion

and the driaxghiatedanel thembtchad ush g@ﬁh@ﬁ@talf@nhhﬂe gdre ¢Reotde] the edukrwieingr e
can be manufactured. Al so, according to the present invention, since a step

Pl omed At bRl Lt SqOTH Hebnnhal oY @r?twiéd‘qn%@ﬁbﬁ‘?ed and

liquid crysta eV|ce or a mtti evice 1s sinpli
a manufacturin can b BRI.EF THE DRA
" the. ac BB SITB: rgds %aaasc?eq%&%[ B Hbﬁéﬁ?ﬁ qh i U ‘é" o ar
AM LCD; Fi gs 2A and 2B show manuf act urlcgg1 stepg t he AMO\lfCE%
shows -manulerireds, e sewse voringrel thernize) partion; gn Ah?r glegtrpg t?dfrllaal
pixel; 5 Fig. 5 shows an appearance of a liquid qrystal nDduIe Fig. 6is a
cross sectpatiah, ¥ imaterdd] fdnt camamisg moinkyype almageridl fhysoatainingphaply ddvi ce;
Figs. 7A and 7B show structures of NMOS circuits;
and a material film containing mainly Ti are formed to be laminated, and then etched
10 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-

channe!l 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;



s Figs.. 8A and 8B show structures of a shift resistor; Fig. 9 is a top view
of a pixel portion of the present invention; Fig. 10 is a cross sectional
view of the pixel portion of the present invention; Figs. 11A to 11C show
exanpl es of electronic devices; 10 Figs. 12A and 12B show exanpl es of

el ectronic devices; Fig. 13 is an observation SEM picture after etching;
Fig. 14 is an Qﬁgeﬁwﬁbwgﬁnﬁﬁpbﬂbﬂb@béa&ﬁﬁ@dc@k&ﬂhﬂghﬂEﬁ9- 15 shows a

rel ati onship between reliability (20-hours assurance voltage and 10-years
assurance vol t ) : L - MEE Gl CULE T 3 i gs.
Ton and 168 ar &8 $ap A Faiy KeenEnobTienDafis ehsisuf LN Bl Gt digley

t her eof , ﬁg&geqtively; Fig. 17 is a cross sectional view of an EL nodul e;
Fig. 18 s °% structure of a gate side driver circuit; Fig. 19 is a
timng chart of_decoder input signals; and 20 Fig. 20 shows a structure of
a source side cﬁlge-e?A@nd&th showsinciuEes oESOROBWONISF THE PREFERRED |
EMBODI MENTS An enbodi nent node of the present invention will be described
bel ow. s First, Righa® andSB stidwgtdictures sf 4 shiferbsimora substrate and then a
sem conductor 25 layer having a predeterm ned shape is forned by a first

phot ol.i t hogr apfmg%%a;?ﬁv X bf a pixdlPotion bithd pleledti iigéntedmg a gate

insulating film “covering the sem conductor |ayer is formed. A first
conductive filmg. a d d ' i n - Jhi n RY i are
| ani nat ed on t He®l n@jﬁg?‘} r?gg% g%dq\él?ir[s e éﬁi ﬁlé:’ g%%e}geé%tﬁg g?(s:&%eﬁlfefgl?llrlr{epd
for the lamnated filns by a second photolithography step to forma gate s

el ect r ode ‘¥ 9 om a first conductive layer and a second conductive | ayer,

a source ) ‘
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 relationshi;ﬁ between reliability (20-hours assurance voltage
and 10-years assurance voltage) and a Lov length in a TFT of a driver circuit;
15 Figs. 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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wiring of a pixel portion, and an el ectrode of a term nal portion. Note
that, in the present invention, after the gate electrode is forned, a gate
wiring is fornmed on an interlayer insulating film Next, with a state in
which a resist nmask formed in the second io0 photolithography step is left
as it is, an inmpurity elenent (phosphorus or the like) for providing an
n-type is addedNéx, aheinseritiggntlat ?ﬁcﬂuﬂ&i@ at gateoindulatingPHthiReWEtidg thegi ons
(havi ng high concentrations) in self alignnment. Next, with a state in which

the 1esi StefReknd I dr ik bAoA %ﬂbk?ﬂﬁg@?@%g?ﬁgﬁ%&ﬁré il il Lt

. 1rstc
IS, an etching condition 1s angea ana secon rocessin

performed tp.forma fir conductive | ayer i,rst.w dth), .second .

P ontuct | v@ thirgdeh ey Al Ad bt on WG nslastsiefith{ bisdieiJupE plasaine

wi dth), which have taper portions. Note that the first wdth iis wider than
t he seconds perdernediid thnlamisatedridmutarasceendpetolifliegraphestento forip agate
Here, an el ectrode canposed of the first conductive |ayer, the second

conducts veidouyrle madwrbies fihit cdndwsttheciniereariday srcohd condsctin®llagergatseurce
el ectrode of an n-channel TFT (first gate electrode). A material film

cont ai ni NG iiRiaNbYa pali Pori¥nTBhdos LReHoaS omgceﬁhfn%l poRPRHURIGLY ehdrayehenhi ch

is in contact th*the'insul’ating filmin order to prevent diffusion to a

channel formng.region. , esi terigl: . fil i-Ri.ng

manry A Porerd AR afbfic B SchBERY: RTRER S1 Plghp R ELR

material film 25 confai nifrig1 mainly Ti, which has a | ow contact resistance,

may be usddter@yen@siiiing filln.conguctive Iayer. Next, after the resist mask

is renmoved, an inpurity element for providing an .n-type is added to the

seni conduct or INgdr withoagistathein nwlicdt i mgrebist mnask néofmed finy ghe  gegand

el ectrode as a mask. 5 After that, a resist mask is fornmed by a third

phot ol j¢ hediveslitiopeiphgdtdpsis ¢l as it is, an impurity element (phosphorus or the like) for
providing an n-type is added to the semiconductor layer to form n-type impurity
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

(5 etching processing is performed to forma 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 layér, 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
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and an inpurity elenent for providing an n-type is selectively added in
order to reduce an off current of a TFT in the pixel portion. Next, an
interlayer insulating filmis formed and a transparent conductive film is
formed thereon. The transparent conductive filmis patterned by a fourth
to photolithography nethod (step) to forma pixel electrode. Then, contact
hol es are : fifth photolithography step. Here, contact holes

whi ch rea%%ﬂ®%%§F?¥vﬁ'regiohs, a contact hole which reaches the gate

el ectrode, and ot aci  holke which es 1 CE. WL f or ped.
Rext o conduche MR ihe Rt PR sofoRER d RuB R o bl RRARI TG B
formed. 1is A gate wring, an electrode for connecti the sourc Lring
and the iRpuPs i5addegitaphe sepivonduelios daves daops ?I&%mﬁé@?mggﬁt%ﬂ%ﬁm%ﬂ _
el ectrode and the inpurity region are formed by a sixth photolithography

step. |In ghte Peatsmtet ad amaski on, the gate wiring is electrically connected
with the first gate el ectrode or a second gate el ectrode through a contact

hol e prsovi ded iAftdritBat, Biredibeask Is@umetibyt thitdphAbEtogidithysmuthes (\Atetﬁl)ng i's
20 electrically connected with the inpurity region (source region) through

a contact .nglg il’?@%‘{ﬂ;)ﬁd‘fqg‘rliteﬁte T&Spidﬁ&fn:ga%f - gé :&s 3t -e@ﬂvél:yl:%qqeﬁuirnt Hfer thhe

el ectrode“"connec xel “efFectro electr y connected

with the inpurity region rain.region t hr.ough a contact. hole provided in
the int erfé@&e I {rpﬂbgggfﬂﬁﬁ"% ,plgﬁl%‘?r&%nt substrate including a

pi xel portion having a pixel TFT (n-_25 channel TFT) and a driver circuit
havi ng an EEMONexitrasvintertayeeingulpéingtfiimsis fasmeg@andafgnspprepigonducivsiipa
fornmed by performng a photolithography step for six times in total, that
is, by usindoshed rnthsiesn. Ndthe tiaasparbet enadpdtevd dilwhic pattetnednbyri s dborth t ype
di splay device is manufactured is indicated here. However, a reflection

58 o) AL kg oo R0 st 09
type di Spk&){n&f gﬂ/ %efiﬁﬁ photolithography step. Here, contact holes which reach impurity
regions, a contact hole which reaches the gate electrode, and a contact hole which
reaches a sourbe wiring are formed.
Next, a conductive film made of a low resistance metallic 1ﬁaterial 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
eléctricaﬂy 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

8



manuf act ured, since the pixel electrode can be formed being sinultaneous
with the gate wiring, the elenent substrate can be fornmed by using five
masks. Al so, an active matrix light emtting device having an OLED (organic
light emtting device) can be manufactured. Even in case of the |ight
emtting device, the io whole driver circuit is conposed of n-channel TFTs

and the pgxehmRATE O kin %?&ngég‘%ﬁ&?%tgﬁi&% ﬁ%&ﬁﬁgtéiiﬁ'hgggcfﬁhyrst AIFRA tﬁﬂé?s- In

the light emtting device enpl a TFT whic

QLED are St i L UM i B U orentB e ot o1 "2

pi xel and a drijving nethod, a TFT which is electrically connected with is
the OLED &yif disppyi daviee suppawtactuied ds indisateddiere.o WP nd EpdaiON tFPE. The
OLED has a | ayer including an organic conpound (organic light emtting

mat er i al ). displaw idetick wah rbesadem ceanmfacturselduding apnhteriag haning ®bigh weflacahgd
thereto (electro |lum nescence) is obtained (hereinafter referred to as an

organi G || ifbt 11RY pikaly @locirod8, aNgHEn tABGrcflceabhogpe diplayuatviescgnce
in the or ggﬁiit)%r%g]orrpounapli ncl udes 20 |ight em ssion p(r)[ggucedﬁv\ken it is

ret urned héﬁﬂfﬁctﬁwp lsﬁlt&e?ﬁg b\ilggetl Pl SR Gin e ﬁ')rigﬂe? %@ﬂquﬁb‘?%l%lné?ﬁé’%ﬁstﬁ@nce)

and |ight "emssion produced en it 1s returne rom

excitation-state to,a ground state osphor escence In case of the |ight
emitting @& /VaGhe g lqﬁ*@@eﬁ%tf@tﬁ&éﬁgﬁéﬁfm‘a& %Yﬂlé“ﬁ)@%m?éﬁ%i oned |ight

em ssions, either light emssion may be used or both the |ight em ssions
may be used. 2Z\lNot@n attixe inatrishlightpastingdieviesnhavang and)bED fareanig ligfttween
the anode and the 9 cathode in the OLED are defined as an organic |ight
enmitting kaiaing Gerice)aiaalbe mamefacrgdnEcen igtdseafithe lipht dmjteng dacicagdbs a
light emtting layer, a hole injection layer, an electron injection |ayer,

a hol ey r NTNOIdrived¥Scuitdt TothRb8 W RehARRISIHOTY ah@¥eE pixeBaBirEah liy alsbhe
OLED has a structure in which'the anode, the light emtting |layer, and 5

the cathodg, i Reh 3Fathifit) Br Bldifhne! TFRAIEA HRIILA driiing UEUEL thiplofilgr © 1S
the OLED, at least a TFT which fanctions as a switching element and a TFT for
suiuplying a current to the OLED are provided in each pixel. Irrespective of a circuit
structure of a pixel and a driving method, a TFT which is électrica_liy connected with
15 the OLED and supplies a current thereto is made to be an n—cﬁanne_l TFT.

The OLED has a layer including an organic compound (organic light emitting
material) in which luminescence prqduced by applying an electric field thereto
(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 e#citation—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 emiiting
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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the OLED has a structure in which the anode, the hole injection |layer, the
light emtting |layer, and the cathode are lam nated in order or a
structure in which the anode, the hole injection layer, the light emtting
| ayer, the electron transport layer, and the cathode are lam nated in
order. 10 Al so, when an EDMOS circuit as shown in Fig. 7B is formed by

conbi ni ng ¢ (ﬁ}g{g@ﬂ%%ﬁﬁﬁb Gl ae&' aﬂ% %ﬁﬁtﬁgg%&ﬁﬁtmaﬁ 1edo%rét@1§4"9{é on

of the con Ive onne vance

bel onging to th the e r ef.er,abl hor

or an‘el SRehigigige &%f’atys%mw[’?a Afshert RS &J}Oéeﬂraﬁ?%&z B8h sl v,
boran) nmay be selectlvely added to the senlconductor 15 which is to

be the chaigeiron drigctignrlayerors hple transparhdayer; gad e@lbﬁc‘é?r@%/r@uﬁéﬁmﬂ%lwﬁ be
formed by using seven masks. Al so, description has been nade using the
n- channel B#sichléy,¢he O0MAD ans aistructgoei’n whidhatht asage,the iibht emitpag hyenedndTFT
can be fornmed by using a p-type inpurity elenent instead of the n-type

impurity ehe®aiHodelde Iehﬂu%at%ﬂ%ﬁ orddie IWAaHRI oW toETs s@r'uf:ﬁh'b tth&Q: lsacasmﬁ%ﬁfi of

p- channel TFTs and the plxe portion is al so conposed he p- channel
TFTs. The n I S ed
o more - dBE P PEDA A SRR A, e AR 45 U %@%f%% Sl S kP
Enbodi nent 1]. An enbodi f the present,inveption be, descr.,i hed
st g F gemiting dayercan t?r@de Age DA REIRA HOGrBr & e SHBO US et the.

manuf acturing TFTs conposi ng a pixel portion and TFTs (only n-channel
TFTs) conpumidegthe holevejecion dayier, thedighdemiginglagendre pleetron dranspert payes)
portion on the same substrate will be described in detail. In Fig. 1A a
gl ass subsindadhe, cagh@tleaart 1aminaséd ai exdea. ceram ¢ substrate, or the |ike
10 Also, when an EDMOS circuit as shown in Fig. 7B is formed by combining
an enhancement type and a depletion type, before the formation of the conductive
film, a mask is formed in advance, and an element belonging to the group 15 of the
periodictable (preferabiy, phosphorus) or an element belonging to the group 13 of the
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 TET 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)

10



can be used as a substrate 100. A silicon substrate, a netallic substrate,
or a stainless substrate, in which an insulating filmis forned on the
surface, may al so be used. Also, a plastic substrate having a heat

resi stance, which is resistant to a processing i0 tenperature in this
enbodi ment may be used. Then, as shown in Fig. 1A a base insulating film
101 nmade TER{Bomensy] ating filmsuch as a silicon oxide film a silicon
nitride film or a silicon oxynitride film (SiQONY) is forned on the

substrate 100. t vini. cal | api nat . . ' dy i n_whi ch
a two-| ayered Sﬁbﬁ%ﬁg{ll&g Oufgtggg?%sr%hf ﬁ%’ eﬁglgg%}t’@s%% g‘%%%?\lgggluflr%%l%%g %11%1‘3015 a
first silicon oxynitride fil Ola,is fornmed with_a thic s of 50 nmto
100 nm udihtp Ela-uﬁ Nees aan%lﬂ%@ SEnpiapgquy g@@é&%ﬁ%ﬂ%ﬁ@&?&l&?ﬁ%an
oxynitride film101 b is formed with a thickness of 100 nmto 150 nm using
Si H4, andphf mstioeactdiNE's @aden-chahre, TETs) ¢amposing ardrier fcircuit paovidgda
filmthickness of 10 nmor |less nay be wused as the base insulating film

101. When i Reyepiphlepof thetgikdiepdrtibMonsthe sashe substrae vaill BOdedctibed ioldetail.
i nproving gettering efficiency in a gettering step which wll be perforned

later in addi tilﬁ@i%.olzi‘,rh ﬁggﬁ%ﬁﬁgl%ga Sadz BN Y deP¥Ric suble4! of RBERel O

move to a region Aavin gen concentrdtion at gettering. Thus, it

is extrenel effective to u the.silicaon nitride fil s_th

| nsul at § ngek beasiR AL horaare 2 Adiiten fsals riabic iRk A 4less,
three-layered structure may be use% in \r/‘\;nich the 25 fjrst silicog

oxyni t ri déubstraie. ihwhidcamnsilatngohlmey dptned onsthefurigge. maY 2459 beysed-
nitride 11 filmare laminated in order. The seniconductor filmas an
active | aydsoj s pistiaisnbsirdiy havingt ahtatziesigtance, whighpisoasiseahic s pdogsseingf i | m
formed on the base insulating film101. The anorphous sem conductor film

i's forpedtyhbbraduielihakiRessbRfim3at maytbe wedrun. After s that, a net allic
el enent (nickel in this enbodinent) having a catalytic action for

r grkrglt i ng cry Stﬁ{érﬂ, 28 AWn (SFISER, AB5keAnGkAY AGSIAl RadOliehi Alids0mtingi ng
film such as a silicon oxide film, a silicon nitride film, or a silicon oxynitride film
(SiON,) is formed on the substrate 100. As a typical example, a laminate structure
is 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,, andl 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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ppmto 100 ppmin weight conversion is applied onto the surface of the

anor phous sem conductor filmwith a spinner to forma catal ytic contained
| ayer. Wth keeping a state in which the anorphous sem conductor filmis in
contact 1o with the catalytic el enent contained |ayer, thermal treatnent
for crystallization is- perfornmed. In this enbodi ment, the thernal

treat ment gi§ aqgllglﬁﬁﬁgéa ]lglymﬂgr RTA nmethod. A lanp li ght source for heating
is tuned on for second to 60 seconds, preferably, 30 seconds to 60

seconds and thi.s oper.ati repeat ed f.or ef er abl vy,
for 2 times tcﬁ%e SRR R A K S e
lanp light source is set to be an arbitrary i tenS|ty t he .sem conduct or’
filmis h@léloaého‘-s‘?os%@lqoﬁdbétoi‘n@k’érﬁ%ﬁ’@éu@l{l%hﬁg%ﬁsédmé%‘lal?}@gcﬂcné K¥oocThe
preferably, about 650C to 750C. Even if such a high tenperature is

obt ai ned, atnioepis@m seotidorctumtorf filimis foringdtwitihe thiekingss of 3fomete 6And.t Afee i s
no case Wnere the substrate 100 itself is distorted and deforned. In this

vay, tRe a{mr phassllReslcaRnd¢aicRE] i tHik (é@f[b(hﬁ’m@m)s{.@llﬂlg zechtdlotic 40tiohtfaln t he
crystalline sem conductor film In order to increase a crystallization

ratio (a PRl nggfys%hge&yoﬁ{ &ld kepec tdﬁ{ﬂ@@@%eﬁaté eoﬁ;%n'%ﬂwdﬁqrgm[&%?apf the

film fur: repair a crystal grail aser [ight

is irradiat ed t he crysta i ne sem conduc aser ht ,
exci mer | BRENO Plﬁdvivﬁggh st Sgn g %ﬁ%ﬂtﬂ%ﬂ@%@? (pe i gHhlos
harmonic of a YAG laser, or a third harnonic thereof can be also used. In
any of thsemicPndysies ﬁlwstbal%@@menmgfﬁfmwawﬂgﬂawé@mdtha&s?f frequency of
about 10 Hz to 1000 Hz is wused, the laser light is condensed to be 100
ml/cn2 to 400 Witkhhkkefygastapin wzhﬁch&ysztrmrphwmbdﬁsemdtmtonﬁhﬁiﬁg dopkacs
crystalline sem conductor film 104 may be perforned at an overlap ratio of

90% t 0,9 54¢ittOtHEoE fakHidtcl@Re X BhitathedSianer, thermil | tkaithasefor Gystalllasbadsher e.
However, a continuous oscillation |aser may al so be used. In order to
obtain a ﬁéﬁfﬁfﬁ!ﬁdwlhhth?s L&98iment, the thermal treatment is performed by an RTA
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 f;ar 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
50O as to be instanta_neously 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. Inany of'the
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grain size at crystallization of the anorphous sem conductor film it is
preferable that a solid | aser capable of producing continuous oscillation
is used and one of a second harnonic to a fourth harnonic of a fundanental
wave is applied. Typically, a second io harnonic (532 nm or a third
harmoni ¢ (355 nn) of an Nd: YVO4 | aser (fundanental wave: 1064 nm) may be

appl i ed. \Whgsy En%eqw'l@ﬁ‘ﬁ’%ﬁvf?@% kdideition ﬁ@fﬁ%ﬁcg%%%gl 10aseio 100@PLz is

emtted fromthe continuous 0sCi IIatlon YV havi ng an out put of 10 W

2 o ot naatcoftertafer TR R ol PRl b RGRIARY, @aﬁ%@ ﬁ%ﬁ? by SﬁP%ér%@er “in

a resonator and 15 emtting a, harnonic. Then, |aser ef er abl
formed i nBystams ctdhiRFET AWOSHSINE T aaprystalling |S@151|10%1ﬁ%.*5 r {lanﬁ?‘#- PR |ng
surface by an optical systemand irradiated to an obj ect to be processed.
At this tipeeforamdetengyedepsatiy 0690%bt®5%.01 MV cm . to 100 MNcm -
(preferably, 0.1 MNcn2 to 10 MNem -) is required . Then, the

sem congdluct or Nt thay Be exe 6inat theepylsé dadep S inditaetl ake.a ISpeedroh
about 10 cms 20 to 2000 c to be irradiated. Note that a technique for

| rradiati %%nhﬁﬁ?ﬁ% Mcglh&tlo%f ltagér rﬁ%?{llg?'be%sé@tﬁfdt’déﬁo cﬂﬁﬁam‘ésd Qaﬂbﬁlé%'lzg%% a

netallic elene ['TzatTton o Icon 1s use

However, an ano ous con may, be crystalli.zed, by. t he _

osci || at i A0 Sﬁ@hg #%&@m{?ﬁb%ﬁ SanfizoRusror Busly W{Sf%ﬁl?leé

ni ckel thereto. 25 Next the follow ng gettering process erforrred to
remove a eaokidjeses capableioé peeduding condequs qseul agwslﬁ 854 @ﬂ.f? QP or
film A barrier layer is formed on the crystalline sem conductor film As
t he bar ri &mraygrtp afoprhhusmbnicrofiafuhdemedtad walve it dpgilicdh d ypatadlyy a secomlde ment
(ni.ckel) can be noved to a gettering cite by thermal treatnment and further

an et cly nthas@bHid @B 2usE or AxhdrdAmaefic (DN ef AN EME/ lasg (Cirtdanferdgles
not penetrate. For exanple, a chemi cal oxide filmforned by processing

using oz %e“‘@bg% nﬁ{%lﬂafﬁé hﬁ[ﬂ%@%‘%ﬂ&ﬁé QatifuduodBY(aR6n Uiedis UdRdl ks

speci fication

light emitted from the continuous osc111at10n 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 té 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 cm/s to be irradiated.

Note that a technique for irradiating laser light after thermal crystallization
using nickel as a metallic 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 YV O, laser) without adding nickel thereto.

25 Next, the following getiering processing is performed to remove a catalytic

13



havi ng such a property is particularly called a porous film Next, a

sem conductor filmincluding a noble gas elenent is formed as a gettering
cite. In this enbodinment, at a stage of filmformation by a plasma CVD io0
met hod, a sputtering nethod, or the like or at a stage of addition by an

i on doping nethod or an ion inplantation nmethod after the filmformation, a

sem conduef@neciht ihtluded ¢h sl AgsiallipetitasdiedtenBih. Atb&riepnRgenisifatined opf | X
10/cnB to 1 x 1022 /cnB, preferably, 1 x 1020 /cnB to 1 x 1021 /cnB is

formed. Af - t ' LIS np
| i ght sourt %gﬁg%gﬂ%?e %ﬂg{c@hu{:t;oggip%%s tﬁg:f)%ﬁeg I%f}rr gﬁ%@é Eﬁglglrl?| gérlj}r% dc():_ﬁrmve
the catalyiic, elenept.to the ettering.cite in a |ongitudinal, direction.
Thi s t her HRF fecatrane areans diakeleats fremoyed vip  EFBEHREHEbY, hEahAng
condition, a lanmp |ight source for heating is tuned on for 1 second to 60
seconds, rest@eaband fusthes ag oivhang splelor veeshias stemel temaey lap dregdtisningsite
repeated 1 tinme to 10 tines, preferably, 2 tines to 6 tinmes. Al though the

light 20 elves3ioopendtiatstbyexdmplealchemidal oRideslut Cerma! Beprdcesdigg asing
arbitrary intensity, the sem conductor filmis heated so as to be

| NSt ant angRuak YvAieAb L8l sicoR Aidd gsriié)ggﬁ& m& ?% géegg'tl%{létﬂs%g%if?&%nE 2 fily OtC-

After the conpletion of the gett st ep, cite made o he

anor phous m conductor 1S .sel ectivel t t enove it. As an etching
mechod - SRS SRS bAper R o S EPE S AR o1 chi ng by an al kal'
sol uti on such an 14 aqueous | ution_includjng hydrazine aqr

t et raet hyl ammﬁ% [y HIRI%P «"(tehﬁmcmc?uélagrﬁmaf?ﬁ(@m (S l%gm%d aséd. At
this time, a barrier layer 106 functions as an etching stopper. A so, the
barrier | @pgteringiteayln thés embodaversy ahy diagelafdilinr farmaticqmby a Hasrea GYBp. I n

order to inprove the crystallization, laser light may be irradiated after
s the ar yshethbizakponesiemetidd, eor thbdike dhat ithge néddditipsttal hm fen doping

sem conductor filmis processed by etching

method or an ion implantation method after the film formation, a semiconductor film
~ including a noble gas element at a concentration of 1 X 10" jem® to 1 x 10% /em’,

preferably, 1 x 10% /cm® to 1 x 10?! /em? is formed. |
After that, thermal treatment such as an RTA method using a lamp light source
15 or thermal treatment using a furnace is performed to move the catalytié element to the
gettering cite ina longitudinal 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
second to 60 seconds, preferably, 30 seconds to 60 seconds, and this operation is
repeated 1 time to 10 times, preferably, 2 times to 6 times. Although the fight
20 emission intensity of the lamp light source is set to be an arbitrary intensity, the
semiconductor film 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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in a predeterm ned shape to form sem conductor |ayers 102 to 106 separated
in an island shape. After the sem conductor |ayers 102 to 106 are forned,
an inpurity elenent for to providing a p-type maybe added thereto in order
to control a threshold value (Vth) of an n-channel TFT. An el ement
bel onging to the group 13 of the periodic table, such as boron (B),

al um.num GAdouLio1G8bA ﬁ%&i%éh#ﬁaﬁﬁ@% t&Pact i amiiHilifyh r%ﬁﬁl‘ét(ch%r%fclaé'?

provi di ng p-type to a sem uctor. Next, 'a gate insulating

covering th 1y | ayers 10 Q. 106 .n an island
Chape 1o EOSRRGTIGRRARENY carlF ided, okt s A < ta-REPALE i hheRPak s BRYD
nmet hod or a sputtering . pethod and yade from agn insulating film _including
Si11con. | KismBgSopECT. Wi bRntesbater layenk0o D s mEse A drodeisasdine
gate insulating film 107 can be used as a single | ayer of the insulating
fil mincl adategstepi [h ooderos imptceve thaceyssallivation, dasehbpbohay Be indiated afielri con
oxide filmis used, TECS (tetraethyl ortho silicate) and O2 are m xed by a
pl asma CVihdehRadlizAidnSAgs.| ve pressure is set to be 40 Pa, and a substrate
tenperature i s set to be 300C to 400C. Then, discharge is perforned at a

hi gh frequency, ‘ ] . : form
the silicon o>€} %%T%P?{SM?@?H?F?&S?Q ﬂ\%g%m Ogr Haoygﬁgﬁe%#&cgs%gwgngggf or
the thus fornmed silicon 25 oxide film.at 400Cito 5 : ef erabl e
b oper ty 48 aEdgsubcshia thgomn srmichndieton ales 0% en 05 SriiAet Bhapyy
film108a_as a first conductive filmhaving a filmthickness of 20 nmto
100 nm a#slandighanem (Al) film 108b as a second conductive filmhaving a
filmthickness of 100 nmto 500 nm and a titanium (Ti) film 108c having a
films thi cknessfiafth2fernitondudn layerat @ teakfitnat ddrmoed, nhemgatiéy ¢lasehtfarng
film107. Here, a tungsten filmhaving a filmthickness of 50 nm a film
of an @l | e¥olitinglh b-§be 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 gallium (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 can 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 (tetraethyl ortho silicate) and O, are
mixed by a plasma CVD method, a reactive pressure is setto 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/cm® 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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al um num and titanium having a filmthickness of 500 nm and a titanium
filmhaving a filmthickness of 30 mMmare |laninated in order on the gate
insulating film2107. A conductive material for formng the gate el ectrode
is made from-an elenent o0 selected fromthe group consisting of- Ta, W
Ti, M, A, and Cu, an alloy material including mainly the above el enent,
or a conpaighimiegri al including mainly the above el ement. A sem conductor
filmrepresented by a polycrystalline silicon film doped with an inpurity

el enent such as,phospho may, Re als sed, as. t first nductive film
Al so, there r-raf‘g'én%ﬁgf {)ﬁ@l@y@?ﬁs WSEWQWC@HF@WW‘%?E@W@I pERlt i ve
filmis made from atungsten (W film_the second conductive filmis nade
from a Cu 40 nim todi§ ninean dupinea{dus filme 08bl an 4 second eonduntive filint bavingma( Ti )
film a conbination in which the first conductive filmis nmade froma

tant al um rfilm itidiek (gt 100 hm td 560 s@sondi g ehahiali VE) filhinl 08c fade gl 4 Gfman
alum num (Al) film and the third conductive filmis made froma titanium.

(Ti) film i ' [ ' ' j ' .Slfépéj from
a tant agl u%h%@??%%f?@rgﬁ)%f]{qovnﬁmt% eld@g%%égs%noﬁlgt%?? {\?}eéﬁ}éft]?{l%ngi llhis %r%de r’gdm an
Al film opdbl nat i on i i t he figst conductive filmi Jade.from
a tantal u%ﬂﬂg%:ﬁa@ﬁ?%ﬁ\’dng i 1%@0%&3%85 %@H&hc?i Blf}}flarﬂ g0 éé’ﬁ?oqﬁ a
Cu film and the third conductive Lilml{; made froma tifanj umei) film
Next, as SHERRAYR apd gitaniem hayinaa fikm thisknass ofadl nep. andetieriugy Blpbawee by a
25 |ight- exposure step, and first etching processing is performed for

form ng a agilre thitknesdsedi3lonm aaademingited imgordehenfthe gatcanaatigg fibock¥si ng i s
performed under a first etching condition and a second etching condition.

For this etchingcoadudtGR rhitedtdt for\vfotningabe phactlpdtasdd) neldeltthig aaridaent s
preferably used. Wen the ICP etching nethod is used and an etching

condi tjpn sblddge@BHMheroRBWRInsRARL ITATd, WaTEQltb, WP ECRCHE A8y 1

%t&rl?ﬁ
anount of power applied’to an el ectrode’l ocated in a substrate side, a

e oficyding BiRL 36L ST bREUR 0! £ cbipotBhactS McifuingMahlifuld ©)
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 a tungsten (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
combination in which the first conductive film i1s made ffom atantalum nitride (TalN) |
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 (TalN) 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 (TalN) film, the second conductive film is made from
a Cu film, .and the third conductive film is made from a titanium (T1) 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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a filmcan be etched in a predeterm ned taper shape. Note that a chlorate
systemgas - represented by Cl2, BCI 3, SiC41 CCl4, and the like, a fluorine
system gas represented by CF41 SF6, NF31 and the like, or O2 can be used
as etching gases appropriately. to A though the etching gas to be used is
not limted, it is suitable to use BCl3. Cl12, and Q2 here. A ratio of

their respésghiode aﬁd%vﬁﬁ%%ﬁa@'ﬁsﬂ&c}ﬁﬁ Tr@cé%@m@'is pEf&rmiabaer a {irkt cpeiag
havi ng 450 Wand 13. 56 is supplied 'to a coil type electrode at a

Ceconds. Capdisforkind 8 #66 %&?%MHémand TiF Sy ing ah o gliftrivelf
substrate-sid tive eIf

bi as voIt&BBPIeeIQd%Sl ﬁ)a?t%@ﬁl lﬁgr‘gﬁ%r%ﬁ@ %CF S@ﬁ{m ”1@2%% g feth

substrate side is 12.5 cm X 12 5 cm Also, the coil el ectrode (here,
quart z -di dkused mdnaﬁrﬁtdnngpbnﬁi@om(ﬂma;mt)ntuﬁpawgkp a‘?fg(oélrﬁoélﬁﬂéﬁ glpglsode,
thereof is 25 cmin dianeter. The Wfilmis etched under the first etching

condi t i:0nthé ambantefndvaepplied so af elddaotie ledatabmdirtbisiratel sageg b témperataper
shapes. 20 After that, the first etching condition is changed to the second

etching gl éib@@odéfofééte@m thethsBaeadie lé%ﬁ@h@ﬁk?t i§ hbﬂ@og@@mraﬁﬁa@w atio

of their. respectlve gas flowrates Is sét to be 25: 10 (sccn). RF power

havi ng 50

pressure Bt fin %%e%ﬁs%/“za pg?%i%@? g Sk A bt O ROREL S #*@ma% Sout
30 seconds. Al so, d.13.5 is supplied ta the
Substr at o FepEsd Ry ot ases Glo Gah G aﬁlqoame;ﬁyﬁ@&hgwgpreﬁn@@| -
bi as voltage. In the second etching condition in which CF, and O, are

m xed, b&yHCFhSRY N mudnbetlike, wag)zfqamheaw@d@m@ung qasascppsoRriaiel ee.

Not e that in order to performetching without |eaving a residue on the
gate i nsul at | nAlkhduph the cetldhings to iberused ipnef Bmately itiinsuigadedo ase BClat e of
about 10%to 20% s In the first etching processing, when shapes of the

ek RO s, A8 Dbl g% BSOS istcany (he
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 ecm x 12.5 ecm. Also, the coil type
‘electrode (here, quartz disk in which a coil is provided) is a disk and an area size
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 (scem). RF power having 500 W and 13.56 MHZ
is supplied to the coil type electrode at a pressure of 1 Pa to 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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shapes by an effect of the bias voltage which is applied to the substrate
side. An angle of the taper portions beconmes 15 to 45 . In this way,
first shaped conductive layers 117 to 122 nade fromthe first conductive
| ayers, the second conductive layers, to and the third conductive |ayers
(first conductive |layers 117a to 122a: second conductive layers 11 7b to

122b, andgdihii wMIGUCTh Yife éé@éﬁa%té;ﬁﬁg frfgdﬁﬁﬁﬁ)n RhReHf OF MBS Adyarehfideldr st

et ching processing. Reference nunera enotes a gate insulating film

o 122 ar BB ENT A 2EEE PN i e Yt P PORR e 00 M R

Here, a sanple is prepared and an experinent on the etching condition is
per f or medto PFRAMR €5gherg wikouk leay g e sesidue om g %ﬁeflﬂf’rlﬂﬂtﬁ?ﬁ'%ﬁ@a an efohing

t hi ckness of 50 nm a filmof an alloy (A -Ti) of alum numand titanium
havi ng a fiidenstpnefekaldg snaéase8Q0 amate affaboattlidfato 2084i | m having a film

t hi ckness of 30 nmare |lamnated in order on a quartz substrate as in the

case ok this empedi ARMEchiigprobdsdifg awhbl bhides Oftthé Aedk oy ofvesikiiarg t he
sanpl e using an SEM i mredi ately aftéer etching is performed under the sane

condi ti 0”31%3619%@%8%;)&2@3%?% @%&fa@%@é&gj «9&%%&%51 ers PeSoymdé Bpeshape

of the conductive lI'a 0 can be assune s the first shaped -

conductive | ayer. Second chin ocessji.ng .i s rforped as.shown. in, Fig. |
C i t hout SIS CH8%k Po Himeitd VBIgEE 3TNe inapBies O U SIBIRa een
are used as etching gases and a 18 ratio _of their regpective gas fl ow
rates is aegleid thetaper porticsshepomre 15oue AShalr Hys wegolivgt shapedcaslugtive; s
supplied to the coil type electrode at a pressure of 1.2 Pa to produce

pl asma, thyeebyl porif2dnmadgremahe figst cAhdocti R apesethesecomrcdtidcibvabayersl 3. 56
MHZ is supplied to the substrate side (sanple stage). The second conductive
5 layaps @€ BeCiedl ¢BHGctRvet Myt gt dshdiRdE tiagarspel fonoem i) ddeendecond

etching processing. In this way, the alumnumfilnms including a very snall
amount of ¢ on ductive layers 117b to 122b, and third conductive layers 117¢ to 122c¢) are formed
by the first 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
e_tched at about 20 nm to 50 nm to form thinner regions.

(5 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 (Al-Ti) of alpminum and titanium having a film thickness of
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 performed 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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titanium are ani sotropically etched under the above-nentioned third etching
condition to formsecond shaped conductive |layers 124 to 129 (first
conductive layers 124a to 129a, second conductive |ayers 124b to 129b, and
third conductive |layers 124c to io 129c). Reference nuneral 123 denotes a
gate insulating film Regions which are not covered with the second shaped

S pud . _ are o > hape
conduct i V%aiz@wtﬁezlig?églsgg@tlné@ gﬁﬁng&ﬁéa‘t@ws ¥t &} 6896/60t @célg?{gmrh;bm&r hafpons

Al so, as shown in , It 1's assuned that taper portrons.

ofthe fir uct i I ks _have ;i.dentical | engths, However t ly,
because oﬁtoggﬁ@%bﬁéﬁw i %‘%Pﬁ%‘e%tat%ﬁ? °?ﬁmeeﬂgftﬁ%d%?t ei"ﬁrg%%@& I%k fli ons
of the first 5 cqonductive | ayer are altered depending on the_ wring

wi dt h. Hefte pregdudeplesaa.sbsiebycpestorming ghghies i 41y Bapelerdinying 189 Yéendent
on the etching condition is performed. As the sanple, a tungsten film

havi ng a fli3l56 MHAZak negdiaf toSfic substeaté side (sdmple sadgedy ThalseTond cdndulctivienum
and titaniumhaving a film thickness of 500 nm and a titaniumfilm having

a fil mg hijgierease efch3l uhderhehd cteHThpRoAditidh Sere@imeina tlisédoadsetbigihpat e
as in the case of this enbodinment. Fig. 14 is a picture obtained by

observi ng p&@@es%{gﬁh? Hﬁis”&aj’i‘,t”h% 1 L EHRA] ?i{hﬁk ﬁngﬁlpﬁ{r% ?t\gét?'t ’L%agil it Yered

under the“sane ion as ove- nentione hin processi ng
and then e .second etchin rocessi is perforned. Thus, the sha of
The condutRiwDn 59 anRoRoRIrALY ofga bnder e BV e Shone 8 RieechiBe BMRR R e
25 conductive layer. 19 Then, first doping processing is performed w thout
removi ng toéomaskeondeshapedcondeststesiayersddd tant 29-binsticopduridvelayersol24a to
providing an n-type to the sem conductor  |ayers. The dopi ng processing may

be perf or iR@abyecandi amddotiee imtchod24b tarl 20bnand tpkdodadudiventayérad. 248itoh
respect to a condition of the ion dope nethod, a dose is 5 set to be 1.5 x

A LIRHORS) ARSI o e sy ISR sl onlODucce
(As) not covered with the second shaped conductive layers 124 to 129 are slightly etched
to form thinner regions. Also, as shown in Figs. 1B and 1C, it is assumed that the
taper portions of the first conductive layers have identical 1en gths. However, actually,
- because of dependency of a wiring width, the lengths of the taper portions of the first
15 conductive layer are altered depending bn 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 1s
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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is used as the inpurity elenent for providing an n-type. In this case, the
conductive layers 124 to 128 becone nmasks to the inpurity elenent for
providing an n-type and thus first inmpurity regions 123 to 127 are forned
in self alignment. The inpurity io elenent for providing an n-type is added
to the first inmpurity regions 130 to 134 at a concentration range of 1 x

1016 /cnB to 1 PhehOfirdt@dbi Bk i ' bi FeskThd AR, 6
made of resists aré 11%‘or 3@;!%(1 esssggéongﬁg%gn%g%%r%oog@?ng Fﬁs}perﬁggf]gn%%.g The

mask 135 i . k far. proteetin e~ channel formn Lon.of the

e condudt PRy AP R Y shnbeiorinaRREre $RPEVDE A Rlfonilfior
circui-t and perigﬁher_al_ regi ons thereof The mask 136 is a rrasg f or .

prot ect i né@Xae dRESPING BIOSEHUNE 8i0Re Beriormed biriaadaaorsmstagd or @ipBsi ng
a TFT in the pixel portion and peripheral regions thereof. Also, in Fig.
2A, for compéamntanoeinctisak eWith respeass urmaditiat of the ibagepe posthodresdode ishe

first conductive layers have identical |engths. However, actually, the
| engt hss oketfdebd pBEY 19OLtdRYEMEhnl RE Jcbél%{:atrrfg]nﬂs{fagewgesaqolb@m kéW g0 abper ed
depending on the wiring width. Thus, when a plurality of wirings having

di fferent y\wkysi i . i . ] f
regi ons K8V B BeRRE BB A S RCARR RS (oo aF iR o)
conditi-on,of the ion do net hod_.in t he,.second _doping . processi ng, a dose
s set 1 oipused & he jmpahily elemeahfor ProNidips 8R v PP ndn Yo Cate tecabiudiye g
be 60 keV to 100 keV, and phosphorus (P) is doped. Here, the inpurity.
regi ons alayerpd24 &o h28 beepmemasks priheiimpusidyelebirt éorar oV iliBg enpstypg and
di fferences of filmthicknesses between the second shaped conductive

| ayers 12ghtofits?@mpodity bezigad @28 ns ul2at aredfotinkdin 321 ali@hmemur Sthe iplymejdyor us
(P) is not added to the regions covered with the nmasks 135 and 136. In

this vway, ek@aendol PR dnedkRRsis ha8ed & ARZTIRN NP deLTAL B0 S 3Uegia0NS
137 to 141 are forned. The inpurity element for providing an n-type is

id)ciled to LHRcEh Ay THRYE LY * ¢gisonsy L7 Lo oldle @t @ concentration range of
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 fegion 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
prétecting the channe! forming region of the semiconductor layer composing a TET
in the pixel portion and peripheral regions thereof. Also, inFig. 2A, for convenience’
sake, it ié 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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1020 /cm to 1 X 1021 /cm . Also, the second inpurity regions are forned at
a lower concentration than the third inpurity regions by the difference of
a filmthickness of the gate insulating film Thus, the inpurity el enent
for providing an n-type is added to to the second inpurity regions at a
concentration range of I x 1014 /cm to | x 1019 /cm . By the above steps,
the i npuri i k4 Iyl s of)- in
the respedt et oL A e S ROl e R RE B R R e s
124 to 12 eco ate el.ectrodes. Also, t se d ed conducti | ayer
Te 128 bebsheobie Brands e Connct v Bes Adg d 2 apane Seii i im
portion. Further, the second shaped conductive |ayers 129 conposes a

sour ce wi fli2dg @Phcauiee, ghosphons(P) ennotNedded ta the regionneavered with theuhaskisng
film 151 substantially covering the entire surface is fornmed. The first
interlayer3iSrad 886.ndn fthisrvdpsetond dnmpeatbyegion B8ireo C¥D andGhivdtingshrity a
sputtering nmethod, and nade froman insulating filmcontaining silicon and

hyd e 1A CK : . , .
ydrogen wiing 1871 oK e 5O o) “p};ﬁq}ﬁﬁg%ﬁ | nﬁrﬁﬁ?fgﬁ@ﬁa@?ﬁ@&eﬁm

thereof is”a silicon oxynitride f

which is fq . pl. ..CVD h o he fi i

L ST B e B R EE B SoA Sbr  124 e
b d ingle.l f i | at i fil 25 i nj il
R ERITE E PR R TR S s

inpurity elenent added to the respective seniconductor |ayers is

per f or med cobenteattanthan dime third wappuriydeppns byihadifferencaeia film shioknessfafr nace
anneal or a clean oven. Thermal treatnment is perfornmed in a nitrogen

at nospher eh@gate it @il afitine Toius 406 triparitPélemeny firgabl idingd 40 &ty pe B0dedNot e

s that, in addition, a | aser anneal nethod or a rapid thermal anneal nethod
(RTA  pet hote sdnREndRRIty §Egions at a concentration range of | x 10" /em®to 1 x
10" /em?’.

By the abqve steps, the impurity regions having conductivity types of n-types
are formed in the respective semiconductor layers. The second éhaped conductive
layers 124 to 127 become gate electrodes. Also, the second shz}ped conductive layer

15 128 becomes one electrode composing a storage capacitor in the pixel portion.
Further, 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 film and may be used as a single layer of other insulating film
25 containing silicon or a laminate structure thereof.
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Si mul taneously with the above-nentioned activati on processing, nickel used
as a catalyst at crystallization is gettered in the third inpurity regions
137 to 141 containing phosphorus at a high concentration to reduce the

concentration of nickel io in the sem conductor |ayers as mainly to be the
channel forming regions. As a result, wth respect to the TFTs having the

channel Torm naf AN sidloPhlivibaRt ity ERmdRddaEd -t%{eﬂéifésp@ét%

electric field effect Ity 1s obtain ause of i

crystallinity, and a,preferable characteristics can.be,achieved. Next, as
o i 1 FteogGtoR LBishR S B o T U AtIOR S Py easS hhislgreaizent s
organic insulator material is formed on the first interlayer insulating
fi | m 151.usingn, furngceanneal or hsieanivicnh Theamabiseaiment isqeet {lirmeddn 22trogen
contact holes which reach the respective inpurity regions are forned.

Af ter thaatmovphenrgs aeehreriucebf eDOeCrtodi®0 “Bhiglicalty 4104€ 1of SOU°C.TNotdb, W
or - the like are forned. For exanple, a lamnate filmof a Ti filmhaving a

filmthicipess, a@(?itipﬁ, 2040 diedPthetioARe @fa;ﬁ% gﬁarnfléll AAreal hyhdd (Roref A

and Ti) having a m t hi ckness of 300 nmto'5 nmis used. In this way,
W rings (source wnings;and drain wirings) 153 to 158, a gate wiring 160,
a connect%ﬁ"%ﬂ%rﬁaﬂ&el%&heg' pi xel electrode 161, and a capacitor wiring 162
are formed. In this way, a driver circuit. 406 having n-channel .TFTs 401, .
402, and 403 aﬁHﬂUE@e&uﬁIYx‘@}éﬁ]&? abye-meRtinagd A Al 1—%"??&?\%%‘?8,%‘;3162‘13 nd a
storage capacitor 405 can be 22 fornmed on the sanme substrate. In this
speci f i caas ercatalystatarysihbization is getatadein G thirdi impuristregiens UBst joat 4l f or
conveni ence' sake. Note that the n-channel TFT 401 and the n- channel TFT
403 have ¢heaidng \Nﬁhbs;mmug gtsa hihsanncaatatioch tgredeca tieoovernhiratiah offaidked,
there is a case ere the inmpurity s elenent is noved to a region under

the gahe g GeleRtcHRRRENIENG s A0nRidQRb BE thEink] RIiARFediBRHIAS X rést@d, ons
ich are overlapped wth the gate &l ectrode and
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
respAective impurity regions are formed.
After that, wirings and a pixel electrode, which are made of 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 nm to 250 nm and an alloy film (alloy film of Al and Ti) having a film thickness
of 300 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 a pixel portion 407 having an n-channel TFT 404 and a storage capacitor 405 can be
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have a concentration-gradient are produced at a width of about 0.1 m
However, in this enbodinent, the wwdth is set to be 0.5 mor nore,
preferably, 1 mor nore. Thus, the TFT structure is different fromthe
conventional one. io The n-channel TFT 402 has a channel form ng region
165, second inpurity regions 166 which are not overlapped with a portion

of the Se?81%'@&%Hfé&aﬁ%ﬁ%ht%?%ﬂ@%ﬁfecﬁﬁ&t@ﬁ%iMbﬁﬂﬂﬁteg@éa@leﬁ'aﬁ%ﬁi?ée’

and third rnmpurity regions 167 eac hction as the source region or

nd thi rd Fnp ons 167 “source
Second | nRATEUbFEAE G EHIC el e AN b B6 BrIAREG R E e G o

t he second shaped conductive |ayer 126 conposing the gate el ectrode, and
third i mpehragel gl 403 have thhpame suweturdsunct i on as the source regi on or the
drain region. A shift register circuit, a buffer circuit, a level shifter
circuit, a |atchlsejamotding taadonkentiohs metbof otherdislaycass whgre thesienpuritigannel
TFTs. In particular, in the case of 20 a buffer circuit having a high

drive vol bagfent REmblvEdGhHU %%ifo_nt h8dd gRaphe! eldEtlodtO deSEndifS dis aS@piabl e in
order to prevent the deterioration due to a hot. carrier effect. The pixel

TFT 404 i . pi xel, .0ortion, 4 . for ' yr st
Tmpur 1y CoBiEieE 25 REHE eE00 d3TeR af BB PR At R E lepope shlt T
conposi ng,the gate el ectrode, and third jnpuri regi o 173 i ch each
funct i on Beves coReentmifasEadin Arehrodheedis w@tﬁ@faﬂfmﬁ@ﬁm@, O/l
impurity region 176 and a 23 second ig)urity region 177 are fornmed in the
sen conduthisrerhbydimenit; this widitle 19 saido be).dnem err seeticogeeiomablbhd Booeagere.
capacitor 405. The storage capacitor 405 is conposed of, by making the

i nsul ati n@Hus| the(THE sgaotiréiid diffsenth@ogathe consedtadriahgnti I ) as a
dielectric, the capacitor wiring 162, and the sem conductor |ayer 106. 5

Fig. 4,4s a toprpd RWhAhnQUEHT a0R heRla BedinePfordlifie rEEdn K63, Se@ridimpMigy of a
s

substantially one pixel, and reference synbol ich are common to those of

Filg. 3 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 regisfer circuit, a buffer circuit, a level shifter circuit, a latch circuit,
é.nd 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 foﬁning region 171,
first impurity regions 172 formed outside the second shaped conductive layer 1238
composing the gate electrode, and third impurity regions 173 which each function as
25 the source region or the drain region. Further, a third impurity region 176 and a
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are used. Also, cross sectional structures of lines A-A" and B-B
correspond to Fig. 3. In the pixel structure shown in Fig. 4, when the
gate wiring and the gate electrode are forned on different |ayers, the
gate wiring and the sem conductor |ayer can be to overl apped. Thus, a
function as a light shielding filmis added to the gate wiring. Also, in

order to s&cdindaap rbSoneEry aiexotmed e thosiesichbh@mtbi Blyer whith fincebns
el ectrode is |located so as to overlap end portions thereof with the source

Wi ring. T?’s’ ﬁm; @Iecﬁng'ta' glf ﬁ%ﬁ.‘[&%gégﬁﬁac‘?ﬂcor aFs! e Qto?aéé EFaciibi £0 PisR@nldds Bl

(black mattiIx) 1s 0 result, an opentng'ratio can be i nproved
as conpared wth the convention pixel is.portion. [Enbodi.ne 2 In this
enbodi manpftis bﬁﬁ@“@‘t‘%%éﬁ‘? Hjsflg"-i}}q&:g‘h@ (]éﬁ? el §i1§ttg‘? gﬁ%dﬁﬁsgpaﬁﬁge D At he
active matrix substrate obtained in Enbodi ment 1 are described bel ow. 20 An
ori ent at i dieléé¢trioy the dapaeiter wiring b6 2cand/desgmicondiiehtlayeiel ¥nown in Fig. 3,
foll owed by conducting rubbing processing. In this enbodi nent, before the
orientation filpyi4 if anopdiewrofnigdnd pixedgiontibn 1407s uEiy. dsisantopcyighi of nesi n
filmis patterned to form colum-shaped spacers at desired positions for

the pur pOEGRQEntigi BAS ix%l,%?%f&&ﬁ%@%@nbélg uﬂii@ﬁﬁr@éom@nqaltumt@ﬁﬁgeg

spacers, spherical” spacters 5 may be "di spersed over the entire surtace of
t he substrate. 24, Then, an ' S | Si» I il ter
nouni ch Aot GO faySredRRAE TR e A RS borfesbBh ol Tl
manner to_caorrespond to eac pixel.is formed on the op ite substrate.
Fur ¢ her 3. 1IN ghe oI SRGHAEF Shaylt in Bigk 3 MDD Cineth & GREdR N EFE oA,
flattering filmcovering the color filter and the light s shielding |ayer
i s formedard hemedaon dpffosnt Byeks dhe gdte windeg and the semspadaefor lavshgae ieve
filmis formed on the flattening filmat least in the pixel portion, and an
orientgfi @l%ﬂh]bﬁ@:(ﬁ.s Theg e tutin dde light shelding ffdaeisofddedeodhp @aie wiring.
substrate, followed ,

Also, in order to shield a gap between pixel electrodes from light, the pixel electrode

is located so as to overlap end portions thereof with the source w{ring. Thus, a

structure capable of omitting a light shielding film (black matrix) is obtained. As a

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 aﬁ 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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by conducting rubbing. The active matrix substrate with the pixel portion
and the driving circuit io fornmed thereon is attached to the opposite
substrate with- a sealant. Filler is mxed in the sealant. Two substrates
are attached to each other while a uniformgap is kept therebetween with
the filler and the col um-shaped spacers. Thereafter, a liquid crystal

material is injiaehedn bppvsiensititratebsprephesl. Ancbloofiitbetrelvhideal@formgh a
sealant. As the liquid crystal material, a known liquid crystal materi al

may be usgd,.; iaﬁﬁ-ﬁhﬁght-ﬁﬁelﬁﬁf%ﬁygia gregﬁ‘g)\(}?{%%& Beuel 1?15?1(%1@5)’&%?&5889@ Y Rabis

conpl eted. “Further,~in case nee e active matri x substrate or the

opposite substrate are divided.into the .required,sh 4« Furthermore, .a
ol art 21 ngisn i i 6 Berersiveduytate: RHF B m e aP R d et TofRea
attached by using known nethod. The structure of the |liquid crystal nodule
obt ai ned pn thadnvirgeiseuin Andpe flapEringsiain severing Mereler ﬁﬁéléald the BgH-vi ew
of Fig. 5. As shown in a top view of Fig. 5, an active matrix substrate is

attached tlgieidingoppesiit comntrbt rBhen, 240 oppbhita ekeadodet m307 . of Thdramspaneat
matri x substrate is provided wth a pixel portion, driving circuits, an

external ropdicthR! M fofRRdldh R fERedihd Rim a RLxIDIR dikériadof] acdihh) 211

is attached, and a wring 210 connecting the external 25 input termnal to

o ov he ARENERadfipFRTrEL) Skt e kDR ROAR & BHEPbRPL uRRl S ofeda

provi ded on the opposite substrate side so as to be overlapped with a
gat e- si dePACORANEHRS FERBIRE201 a, and a |ight-shiel ding | ayer 803b is
provided on the opposite substrate side so as to be overlapped with a
sour ce-si de 5 diievaattyecinatrin subgaie waitl shepixell partionoanddthep g5 thHRIrEHS
pi xel portion 205 on the opposite substrate side is provided in such a
manneript hfdrnged thehdorsibiaghehatbiol thy eppasitk substrateorithg skalyer. Kileemahixedlior
(red (R), green (G, and blue (B)) correspond to each _
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 a
sealant. As the liciuid crystal material, a known liquid crystal material may be used.
5 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 '
method. Then, a FPC is attached by using known method.
The structure 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

input terminal to an input portion of each circuit. The opposite substrate 200 is

[
W
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pi xel. In actual, a color display is conducted with three colors of the
coloring layer of red (R, the coloring layer of green (G, and the
coloring layer of blue (B). The io0 coloring |ayers of the respective
colors are arranged arbitrarily. Herein, in order to conduct a color

di splay, the color filter 202 is provided on the opposite substrate.
However, phevideésdti aicoleefilteomntdshatikel imted thereto. A color filter may
be fornmed on an active matrix substrate when the active matrix substrate

s produced. 19 gyt beRakof i 4080k ool HONEIAL ShSHE SLBYSH biicRbavkged 10

a region between p1 xe wher e ocked in th

region other than a,display reqion.. Furt re. .the lightrshieldi

| avers 2008 oxitanngh MHE Seauidnestion 2005 fiq hDEnAGHAEE IFRERP T
However, covers will be placed over the regions of the driving circuits
when the I pasivaded 9 ihg oppasiiesybaispgsidause #5tq beaygdannedavithesosrectideni c
20 equi prent as a display portion. Therefore, the regions of the driving .
ci rcui tss. oeyim@icirchit 20dber Accolot filteh@0Riditpoessdical thenmxkhyertoon Hif bheheor e,
a light-shielding ayer may be formed on an active matrix substrate when

the acti -veggiagﬂté XuBREd fiak & pRoviddPRURRY. a IdhA&lehAPE Behi-Bgicidhs OAcPAndRY

al so be po ble. I'nstead of providing the 25 above-nentione

| 'i ght -shi gl di . ral i tyaf d [

const 1 £ ut fusg S P Bt P cloR e, R S BIe ) b ETRngB sl
substrate ,and_the opposite. el ectrode, reby light.is ocked.in the

oo o ( GEF ethachobecolpedfelst 5 SoRtuded sl s elorS oI sGHNE LHE 1 ay
region and driving circuits. Furthernmore, an FPC 211 conposed of_a base

filmand afwed (Ry the calarmghlesier of green ) exad theagolpripgtlaxes oabibhag (8-t Whe

ani sotropi c conductive resin. Furthernore, the nechanical strength of the
appar afous cobraghagesdfthe hespergvatoloes ag pratged afberdrilgui d crystal nodul e
fabricated in the manner as described above can- be
' 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 su;bstrate 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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used for display portion of various electronic devices. io [Enbodi ment 3]
Enbodi nent | shows an exenplary reflection type display apparatus in which
a pixel electrode is nade of a nmetal material with reflectivity. In this
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

transpar ereyistitthian 4 fdoptikel atesapprgpristefedispodedriged ey (Hheppdsitaspdsteste
conductive film though one photomask is increased, the transparent type

di spl ay deyvi he i (RN ty i i
Formed i n idane §BRodt SRLARAL, silGERy lf IBIBELANRIHERATOR (BAD bEhlPr the
conductive filmwth |light transparency ., s forned. .t.he conductive film
havi ng | i §REPESPYR PP r,0dr>5r)c_s>tflﬁ haid @ﬁSBlaafFa@ﬂafm%i%‘{mgr?alica - 20 zinc
oxide alloy (I1n2G3zZn0O), zinc oxide (ZnO), or the |like nmay be used.
Thereafter, corfusthernoraandfRC 261 wothriosed pEa baseetiinagad ajwisimgds pracHsd to
Then, connection el ectrodes overl appi ng the pixel electrodes are forned.

The comneché @xterahietiipundesnmag veioh netdoadpio cdndudtiveegisans Rurtiouglore,othteact
holes. Furthernore, a source electrode or a drain el ectrode of another TFT

is al so fopaRtnldIVbEANEUThY apéiéﬂamstia chi8n&RNRRE i T BFERE bedes. 27

Herein, an enbodi ment Tn which the. driving circuits are formed on a
substrate is s - , raf. . i . i Vi ng
cireut 1. An' act oo R BV BbrtaPe s att i s Pl oo 1l
crystal 5 @ ul g i iﬂmanuf actured in accordance with Enbodi nent 2, using -
t he .acti vaISRAHPT KISP gHgr of vaHaus elssliopig¥Vie®so and a | i ght - gui di ng pl ate
3 11 are provided, followed by disposing a cover 312, whereby an active
matrix type liquid crystal display apparatus as shown in Fig. 6 is
conpl eted. The cover 312 and the liquid crystal
10 [Embodiment 3]
Embodiment [ shows an exemplary reflection type display apparatus in which
a pixel electrode is made of a metal material with reflectivity. 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
is 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 interlayer 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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nodul e are attached to each other wth an adhesive or an organic resin.
Furthernore, io a substrate may be attached to an opposite substrate by
filling an organic resin between a frane and a substrate so as to surround
the frame. Since the apparatus is of a transm ssion type, polarizing

pl ates 309 are attached to both the active matrix substrate and the

opposi te subst Fadrein, n Embbathemnn whidinaHubb driviageietite-wbdonaed tonpe TFT
shown in Enbodinment 1, elenments belonging to the group 15 in the periodic
table (pr - h I LA ; : in
t he periogﬁﬁﬁﬁghﬂ%5?%9§?e32§ﬁ§Y8%5§g§§§9%§ %@§é§gg§&?g£QEE%ﬁggzgggﬁﬁﬁ%tor
in the channel formng region to selectively fabricate the 20 enhancenent
type and GY¥5PEtion type. I'n a case where an NMOS circuit is formed by
conbi ning the n-channel TFTs, it is formed as a conbjnation, of . :
enhancement - t ypfen BFTEe Matrisi swhstrate isdosned dstdgsgrbed pbarss & ligyid egystal a
conbi nati on of depletion-type and enhancenent-type TFTs (hereinafter
referred hoodde iERMEG aiturediih apcordanét gith/Bmbbduseratr, exangpthe aofive hetERMOS
circuit, and Fig. 7B shows an 28 exanple of the EDMOS circuit. Each of

conponent §,Bdir#&B0amtPa SREVIEHLS 10 ghd 4 AghfouRiing &M@%m’é piotiged)-fehawedl TFT
(hereinafter referred to as "E-type T). nponents 33 shown in Fig.

(ner oi na P8 PEpRken 2phend Lol B htiive) BRGEL e FORRLR el dignlay ,
7B, V014 desi. ) ly |i ich iti vol i
Appl i od ( BORFIRTLDRRYTngE, O1F RETIIERA. vbie RYPyRLe abd s gy ZiFMY

line to which a negative voltage is applied (negative power supPI y line).
The negat ivedulpeveattashpp tycadhrshemyitbanadgesivn ot pooegaiaIes Po i theimers. | i ne
(grounded power supply line). ,

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 channe! 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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to Fig. 8 shows an exanple of a shift register forned by using the EEMOS
circuit shown in Fig. 7A or the EDMOS circuit shown in Fig. 7B. Portions
40 and 41 of Fig. 8 are flip-flop circuits. Conmponents 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 t&enfple)ifehdEBMES cifusy bath dfwbngpdmatdy1 44d 32 shewnds &g 7 Al
inverter circuit. To formthis inverter circuit, the EEMOS ci rcuit shown

Fig. 7 " m Fio.
oh e LI ETSR R Py it saf eI 0. o
t t T b nbi.ned
St her " orleOBIPBBEdL TRIRTE I £i8- 35 1S 38 Fr BRSON sy 1A RIS boar ke
pi xel structure (IPS system) differ ent from Enbodinent 1 is shown in F| g

9 and a celannetdEtli dedinaftennsfered tcsasHavppe NTET), mepedkivelvss  secti onal

view of aline A-A" and a cross sectional viewof aline HH are 25
indi cased. 29 EhFiseMBoghid®Bt Vijalsigacsexpowkesgipianinadbiwieichnet posttivé qui d . -
crystal display evice of an IPS (i n- pl ane switching) system (al so called

atr ansve&gﬁ%gé fép@?i‘éd §é1ﬁve %l-ﬂl?né)'ﬁld; X5} @ebicfaRBarREvEr dupplly i N

t hat both ect odeadco W rings are formed in one substrate
o ent at 1 Bt 1% ik e By BB e aboled Qﬂ%%ﬁﬁﬁéﬁﬁg’? PPl T hemnive oy o
of the SBBYEF SNPIVIE KIS § euyEPaial Daual SIS P U BpRe
increased. In Fig. 9, reference nuneral 1101 denotes a first sem conductor
| ayer, 119fpluhidel103 denote second semni conductor |ayers, 1104 denotes a
first electrode, 1105
o Fig. 8 shows an example of a shift reglster formed by using the EEMOS circuit
shown in Fig. 7A or the EDMOS circuit shown in Fig. 7B. qutions 40 and 41 of Fig.
8 are flip-flop circuits. Components 42 and 43 are E-type NTFTs. A clock signal
(CL) is input to the géte 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 NTFT 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 is 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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i o denotes a second el ectrode, 1106 denotes a source wiring, 1107 denotes
a gate wiring, 1108 and 1109 denote common wi rings, 1110 denotes a
connection el ectrode, and 1111 denotes a pixel electrode. Note that the
pi xel electrode and the common wirings are |ocated so as to generate an
electric field parallel with the surface of the substrate. Also, the

common Wi ri ngs Thigerthbodingsht SRoRS ofi®e LUBPIeHT ah A6t SOMAEE M‘d{ﬁiﬂ@@xstéﬁ@%laﬁnlow
ig. ,

opening ratio of the pixel portion is inproved. Al so, as shown in

the first dEbi%EtJf%ﬂnglleé-?léﬁkeS\ﬁﬁaﬁHg) %@ﬁﬁ;@ﬁﬁg&?‘??%tﬁ?gﬁ&%l&%*@?ﬁ‘fg ring

1106 are sinultaneous ornmed on a covers

first sem conductor er._and the second sem,conduct qr . | rs. ,Also, the
i el ol ottagay 186 1PS¥ReRDS chotelRe e BRgaoM 4 56 pirclide andichiingon 107
and the 20 common wiring 1109 are sinultaneously_ formed on an interlayer

i nsul at i nyifingsare byerdng entesuhsinabeand anredectiir icld ihappliedsin alwosyeade is
electrically connected with the gate wiring. The first electrode

over | appedirectitn.t Af oriehtdtioneirconmolied such tyes Ionghatinnaxisof b hiquidésstal
el ectrode. 25 In this enbodi ment, a pixel electrode having a rectangul ar

shape is jitqatad-ali Qd"!%VVEVcﬁfectfoﬂesmsis%ﬁitia@lgggéﬁaﬁgﬁvﬁﬂhdtl{ehﬁuﬁé’dETBP the |

el ectrodes are fornmed into an angul ation el rode structure, and a view

the. seconthBuate o Nt B 35 Ehvetig Booch iBM AR pERPERRISE" Re Second”
AT R Lo e R KT
an inmpurity element for providing an n-type is added to the second
senm conduat®d 103 yenoteNscend samjcangduckirdagerboli (edenotehe first ehasiodeal 1 €5 n
used in Enbodinent 1 is changed, the pixel structure is obtained by the
same spepdemsiet hos@nidreldotivad] MENS denotes a source wiring, 1107 denotes a gate wiring,
1108 and 1109 denote cdﬁunon 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 comumon wirings are located so as to overlap the source wiring. Thus, an
15 opening ratio of the pixel portion is improved.
Also, as shown in Fig. 10, the {irst 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 on 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 layer funct.ions as the gate
electrode.

25 In this embodiment, a pixel electrode having a rectangular shape is indicated.
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10 1. After the state shown in Figs. 9 and 10 is obtai ned usi ng Enbodi nent
1, a liquid crystal device is obtained by the nethod described in

Enbodi mrent 2. A gap - between pixels is light-shielded by using a color
filter provided in an opposite substrate as in the case of Enbodi nent 2.
Note that, since an |IPS systemis used, it 15 is necessary to change

ori ent at i Howsvee et [P@(eﬂtrmlea@th@dd lakd. tHeEobmeiorerlectdoded 4rBi for@RBOMiteEnRT |
with respect to the TFT (channel length: L / channel wdth: W= 10 m/ 8 u

n) of the ' LG ' i 'gﬁ%, i onship

bet ween aar?%dr%l{?r%n ?%CE{H%%%E\%@@%%&%WEW%“ on oléle %ﬁ’ﬂ}eﬁg‘b‘]ﬁ["? S%hf egion (al so
call ed an Lov regign) overl.apped with a te.electrode and.reliability is
i cat od.  HePdsh. P dregs cimsor aomdast et tikserontienithonndar Bt B o)
of mobility of a TFT is varied at 10%in the case where the | ength of the
Lov regi omshlating fmedecasing thedetenbsdmicondieior layersoaind tae sacond pheatrodgn

i nverse nunber of a drain 25 voltage is plotted on a sem | ogarithm c graph

and a val The gbcébclicable Yobleagically connddtetliwith whepateheiding of be cdjmsnd 0
years is led as a 10-years assurance voltage based on a |inear

relati 0”zgx@}‘gggtﬁhgﬁ%nfigﬁﬁéﬁ?ie&ﬁlﬁ%r gl‘&iﬁmgsar?glg?gé 'i@ﬁ@(lied’\ﬂ@)eﬂﬁe%eé@r{wt hin

t he chan dire n" o e Lo region o called an Lov |ength)

is set to be 0. 78 gm 1 gm 1.5 gm and 1.7 5 m it is assuned that
a tim um9t lcgﬁggﬂb’é?ﬁyr%nt value of a TFT is varied at 10%is the life of
the TFT. Then,_an inverse nunber of a drain el ectrode isiaé%l otted on.a

sei ni | ogari t hnNetgthapHD kg emapdigentwhana mask Ratein ussd 18 EMDGIIEIiA R t he

life becomes 10 years is led as a 10-years assurance voltage based on a

| i near r etharigedstheppixebstaiotare fsrabiaingi dyghasameTtieps sudospimbmbpdiewolt s

shown in Fig. 15. to Note that, when a value of a drain electrode in the

case wperg. a t_i me until an '

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-shielded by using a color filter provided in an opposite

substrate as in the case of Embodiment 2. Note that, since an IPS 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: Wl = 10 pm / 8 um) 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 (pFE(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. Then, 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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on current value of a TFT is varied at 10% becones 20 hours is assuned 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 assunmed to be
used in a 16 V systemdevice 15 and a margin of 20%is considered, a

| ength of the Lov region of an n-channel TFT -with 19.2 V (16 x 1.2) or

hi gher- i stideswhablthe lifambaonanideyedrnidlod ag as®-plarsadOryeansltags basanos
voltage. Also, in the case of a 10-years assurance voltage, the length is

desi r abl ya]‘\iﬂ%ﬁﬁﬁblgﬁ?’?ﬁ‘ﬁ'ﬁ?%mj‘@ hBrPagd g};@h 71 In this enbodi nent, an

exanple in emtting devi including an organic |ight

emtting devic GLED), i nuf.act ured,is sho i n:Figs.,:16A an 16B. Fig.
ToA 153 top viadiserbadfmite HEH S GREn & Beiiad B arRfofBinetsy 5
and Fig. 16B is a cross sectional_ view gbtained by cutting Fig. 16A along a
line A A regign (alsprakded gokov bngsbbis sat oderbe net e’ Sipimy diing; Iré i, 2991 7and a
gate side driver circuit 903 are formed on a substrate 900 having an

i nsul atsi ngns, it fsassurfiédthaea sinpd wntilanghrassres wakteradtael F R icvarstdadt 102ed theass
substrate, a plastic substrate, or the like). The pixel portion and the

driver cirigdidfstheanrPe PhERI AL dniéls@GR@ABENGE airath theurakdevie-plsite® iy aned
Enbodi nent 1. Al so, reference nuneral 918 denotes a seal nenmber, 919

E : , 2 s a ; 1 e,
enot es a#lﬁﬁﬂbﬁ%ieh‘ﬁ&c X%qabﬂ‘p § Pliu@ ot e UPafX Y Bichéd 4Fa &%@%Héﬁntgételffb e

or a DLC ortron an I'ver CcTrcuit portion

d wth th | 8 dth 918.i W th
e bbbt Rk BTERSh o e A DrnsB Bl R T eSO S
circuit portion are sealed with a cover, nenber 920 usi,ngﬁan adhesive. The

cover nenBbiinchiterytiserande the vy Avaipsd resudis seaviindighlas pl asti c,

10 Note that, when a value of a drain electrode in the case where a time 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.
is.

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 um 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 a top view of a module having an 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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gl ass, nmetal, or ceramcs. Also, a shape of the cover nenber 920 and a
shape of a support are not particularly limted and these may include one
having a flat surface or one having a curved surface. Al so, these may be
flexible. Further, these nay be is formed into a filmshape. In order to
resist the deformation due to heat, external force, and the |like, a nenber

having t.hg paaatqadmbﬁ@oalaﬁmrwadsdbl%rarrm%@l dndra gaex sidpldeivencighas$03
substrate is desirably used as the cover menber 920, In this errbodl ment ,

t he cover i r min
dept h) sholrv\%fq}ﬁ{elgl g“% %‘g&gﬁd%so;r}%% %gyreﬁtﬁ%&{ or tﬁé@f{%ﬁ(e%a]?l rthe leit IS

20 desi rabl ocessed,to rma,con ave t 0 pt h)
capabl e Blﬁt‘g’t‘f%ttz} F@'S% 1(%639]1@ Saajlé %sﬁﬁstéle ncgr"{heohge r;g]]r'lugg%? ured
by mul ti pI e beveling, the substrate and the cover menber aretg ed and
then may pertian apdithg dravercpirpuitiefambe phiaingd g gicgerdagea Wi BRRMYRr aces.
Al so, al though not shown here, in order to prevent the reflection of a 25
backgreunmarhmmnbdﬁmleodmfeheét| on of light froma metallic |ayer (here,
cathode and the 33 like) to be used; a circular polarization neans which

is called a cirngy aféfd@@d@rmﬁhaglm aéﬂotaad@eﬂrrﬁ@maeﬂo@aseledbfetsarmmebabepl ate
(,/4 plate) and a polarizing plate my be provided on the substrate 900.

Not e t hat fer o] ef ti al s
&1 mput ¢ oS < SIHREEh S0 iCERr Wit 5&8‘% i atfﬁgﬂéf}%‘% T P
circuit 903..The iring receives .a video si ndac 0 Lom a
e (1 oxpaitiopad i A R R S B s B eIt a%?ala%eéc%%@'lg%%ﬁk*
termnal. Also, the light emtting device of this enbodi

oper at ed sealanginben 9 1§ |s\x@vere¢rwhgbe ppieatiedliim Hial loytheri .Pl??*?]éwfvpaeo
signal may be a digital signal or may be an anal og signal. Note that,

al t hough tod dnd gritvérecifeR@ patishannsdadedwith qmrmmmbmbaﬂ%@mdn @@N@)Wmay be
attached to the FPC. The light emtting device in this specification

i ncl udes TPk QRkY nFemBérOIPAMyHe 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, theée may be flexible. Furthér, these may be
15 formed into a film shape. In ordelr to resist the deformation due to heat, external
force, and the like, a member having fhe same material as the substrate 900, for
example, a glass substrate is desi';ably used as the cover member 920. In this
embodiment, the cover member is processed in a concave portion shape (3 pum to 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 pm 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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the light emtting device but also a light emtting device to which an FPC
or a PMB is attached. Also, a conplicated integrated circuit (nenory, a
CPU, a controller, a D/ A converter, and the |like) can be fornmed together
with the pixel portion and the is driver circuits on the sane substrate.
However, it is difficult to manufacture them using a small nunber of
masks. Thlike) id b¢ sised,ef erabdhepoiaatation higaabiwhitindd calladga airculenpolarizan@PU, a
controller, a DDA controller and the like is nounted by a COG (chip on

gl ass) rrezgmfe@ mRle 84 gpsseaamf@ftraqi ppeﬂé‘g%:/{aa%l%t@gmhﬁtlﬁ’q@@ﬁﬂﬁﬂ@@ﬂﬁemdwg

met hod. Next, the cross sectional “str be descri bed using Fig.
16B. An jnsulatin i.1im. 910,h8 provided on the substrate 900. The pi xel
portion %?@ﬂ%&?ﬂghé E)%]?Sérael%gé'dri ver circuit 903 are fornmed on the
insulating film910. The pixel portion 902 is conposed of a.current
control TFT 91lNofadhy rﬁ%‘ﬂﬁaﬁ pylr@ralp?%ﬂénwﬁaau‘a’ilr% or Hangmitgng Fgenle 912
el ectrically connected with the drain thereof. Actually, a plurali t)f 25 of
TFTs ase frputied to thoswirpe side drideneiverit 90 band thogaité sidadiriory cioeniy90heThar r ent
34 control TFT 911 is shown here. The gate side driver circuit 903 is

conposed Qfirifig rédeaiidal vidEd sighaBarilcldsl sighabFemiATBC((fiegible brigteticimudtd 1,
913, and 914) may be manufactured according to the n-channel TFT in the

above- m%‘-né'%? g@ﬂﬁ%@;@&;@g&%@aﬁ ilﬁkaqernﬁgf[ntﬁg AERPAR LR émi@#ii&gh@mce%mﬁg

havi-ng an rrving avi ng circuit design in
whi'ch a constant voltage is pliged to the OLED to suppl cur.r ent,
ther ot o, SPRORRRR HEY HoaPSYaDIHE IR Eor qus b rR R e o £ 8EYEr The
current is supplied to the QLED , to control a voltage aﬁpl i ed torahhe C%ED,
a drivi ngvifeoragnd aoanbe a digital signad et may hornwaies sleaghshak thalaldaughs
supplied to the i o OLED, and the like. However, regardless of a driving
met hodp bonbhtheddRC of slowistele, a grintetierimingebodryd (AW hnoyrbeattaghed. tp the a
TFT, which is electrically connected with the

FPC. The light emitting device in this specification includes not only a main body of

the light emitting device but also a light emitting device to which an FPC ora 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

t5 driver circuits on the same substrate. However, it is difficult to manufacture them
using a small number of masks. Thus, it is preferable that an IC chip including a
memory, a CPU, a controller, a D/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 insulating film 910. The pixel 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 TETs are formed in one pixel. However, for simplification, only the current
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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. 163). 15 Note that, in this enbodi nent, n-channel TFTs are
used as a switching TFT and as the current control TFT 911. However, the
present invention is not limted to such a structure. The nunber of TFTs
provi ded icontod THTxe1 1 teshaven Bered, The gdite side dmmm:uc’ﬁhle‘)(samstcﬂmnptgseﬁlﬁf mnd
the current control TFT may be made from p-channel TFTs. Note that, when

the cat ho%agﬁeltmgglf_g)ahgg{qed as a pixel electrode, the 20 current
control TFT 1s desirably an n-channel TFT. Al so when the anode of the

OLED d h | TF d bl
orchannel e TBo P Gl eﬁg‘fﬁﬁ A RPAT il RebeBRRg
i ght t t t d d I fil

or ovi dedt_ BERORLRE fnglesRromtal et e X«eﬁ%?mrcé‘neéﬁﬁlneoﬁéﬁve%tﬁb”gc@hc?ete|y,

an organic resin filmand a silicon nitride film .35 are preferably
| ami nated by amAlpphiitatespect retahdidplaydeviephatiagiangOhELhdbere are spdavingel y .
O, it is preferable that flattening processing is perfornmed after the

formation 1ﬂéthbaqlalvn§gib alrchl dfesllgm inAviRRWcdriRedhit ivaltagé & aggliedavithe GJILEDNess,
for exanple, a polishing step which is called chem cal - mechani cal

b ocessi ng? RE Riiatiopp hEeR iV ol niPhed GHRER &8 %fﬂ@lnﬁ‘“ﬁ‘éﬁ i
chl or' de- §985Rel Giapln stpe G LR QpbLE eV aRRE R B f e olERy
used as a polishing agent (slurry) of the CIVP to the insulating . film The
i nsul at i ng driviag meth@fgb@‘éagwlr&umesmnﬂn ihish @ cgnstaptcurrat @\ﬁnppbefi fathe o
the surface. Wth respect to the OLED, when a filmthickness of an organic
conpourd IQYED, iead i liké.f Hjomevnnemgardﬂdsgmfaeiﬁ\ésg orethed, orogdhimesd of Blusel t he
i is determined 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 TFT
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 TFT may be made from p-chanﬁel
TFTs. Note that, when the cathode of the OLED is used as a pixél 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
TFT.
‘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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thickness is desirably uniformas far as possible. A material for blocking
diffusion of an inpurity ion such as an alkali netallic ion or an alkal
earth nmetallic ion and positively absorbing an inpurity ion such as an 15
al kali metallic ion or an alkali earth netallic ion is preferable as the
insulating filmprovided between the active |ayer of the TFT and the OLED.

Further, grempkéfietably Miifietsby egl spplitation an@thodessd tsersPanaﬁmg enkthod, | at er
step is suitable. As an exanple of a material suitable for such a

condi ti Onped BERFell;S G, S id ARebIL IF faleMEONRLAIAY i pet Al HRY Bhe Of

fluorine. e con io uori ne con ne silicon nitride

filmis I .X 1019 / , f bly, it tig of fl '
cont ai nedfaaiien of fhe giuliting GEn7 | Rrhasi sopglBororttiobde frdises fo

contained in the silicon nitride filmis bonded to an alkali metallic ion,
an al kal i example, apolishing steprvhish is elledichrmicalnaccdisainabpalisling Heereinafier Al so,
as anot her exanple, there is an organic resin filmcontaining a

par ti cyl afeferredao ek @RIy beMkd earthe dhdentignpliddeisic@nmiPhead th &MP isndi um
(I'n) conpound, which absorbs an alkali netallic ion, an alkali earth 36

metal | ic o0 f8f .eggﬁggér, 't‘a'le%olfié]{ingzs%%i fr wAHOh Faficl iR ?aﬁt?cl%ﬁ&ﬁﬁéﬂ Byng

anti nony pent oxi ul at e™(Sb2GnNH20). Note that this organic resin
filmcontgins articulate wth era rii Gl j ) 20
am and naamgy RRptor gt siteb B R 15 B Rel S A R Rl dBelunc
represented hy the antinony 5 pentoxide particle is ea 0 absorh an
i mpurity SQltiondnPECERRTANIGH 35 HRPITHING PG (alﬁlrrYAﬁ?QWzW EPEHDFRIPENE; ¢
ion. Also, a layer indicated by AlIN xOY may be used as another material of
the i nsufilini Ache inswlapngvildets featovedbytdbouabtli pm tod)dmpbytthe CME tadtatt he
OLED. A sputtering nethod is perforned using, for exanple, an al um num
nitride (MNd\puifacgetWiih sepeantoxyniOLEDe whytern filmythickrds oft &0 dpganib NxOy)
cont ai ni ng al um num obtained by filmformation in an atnmosphere in which
an ar gon g8sipofndithy298 nodaaifoARduRey Mgt 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 alkali metallic ion or an alkali earth metallic ion is preferable as the insulating film
pmwdeNmmmemmmmWnﬁmﬁﬁTmmmeQ&D.Emmnammﬁm
which is resistant to a process temperature in a later step is suitable. As an example
of a material suitable for such 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 ion, an alkali earth
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gas are mxed is a filmcontaining nitrogen at 2.5 atom%to 47.5 atom %
This film is characterized by a high thermal conductivity, a heat

radi ation effect, and a very high |light transmtting property in addition
to an effect capabl e of blocking noisture and 15 oxygen. In addition, it is
possible to prevent an inpurity such as alkali netal or alkali earth netal

f rom ent enmegilihéomairi the likey dor ekamipte, TARTorgine: pisielfilel eottriodey 8a@mony
el ectrically connected with an el ectrode 809 electrically connected with

one i npurideniéagk Par@fiaef (S)e e, 8NN lkthitFokg@dit rebinntito tshe
anode of tﬁhe O_ED%E\ co%du(ct Pvé fiZIO?n hagﬁg{aa 1|11§'rrog% v\iorrli3 ]funét ?g}'ﬁlfﬁgs e

0
typically, .conduct.i ] il.mis u . J i tin
ot de. 21 eGP AR AVEEE siriCleisfa G P B aRFHBRT ot A b LB
conductive oxide film Banks, 915 nade of an inorganic in%ul tor qQr an
organi c i rEANSEEINg PEORSEe dAn BBEMPNIN GeMPSHNE hEehEesealede PYc thco @BUTIAY An
EL layer 916 and a cathode 917 of the OLED are fornmed on the pixel
el ect r ofle [EhRoxid6 pArHElEis ¢asydo abderb(draiepurityriopsueluas agalkiafhnetalicsonor and
noving a carrier 37 therefor) is preferably formed by freely conbining a

i ght em tdd 41@ali @¥8h mé@akdkapbpge transport |ayer, and a charge injection
| ayer. For exanple, a |ow nolecular system organic EL material or a

pol ymer system ani : j h BRH € 4 1hd i
e of o i ght g By Ry IR B A e puoe? B v Ll g

F?‘Eﬁfi :2&%%%3@%? F ?\pl?fﬁib%ﬁ&%%@?xr%iséa%% BBeF og st gt TR oo
W s, "an (shoRganEesikedis e astiod usiag, 30T FRBR LR C4R NI AN BrERG

charge transport layer or the charge injection layer. Known materials can
be usedo asartdvn woyyainide [&ter (hyer indicasediby AN Gocgaminingad mimua phijainerky
cat hode 917 al so functions as a wiring common to all pixels and is
film formation in an atmosphere in which an argon gas, anitrogen gas, and an oxygen
gas are mixed is a film containing nitrogén at 2.5 atom % to 47.5 atom %. This film
is characterized by a high ther1ﬁal conductivity, a heat radiation effect, and a very high
light transmitting property in addition to an effect capable of blocking moisture and
15 oxygen. Inaddition, it is possible to prevent an impurity such as alkali metal or alkali
earth metal from entering the active layer of the TFT.
The pixel electrode 912 electrically connected with an electrode 809
electrically connected with one ilﬁpurity 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 the 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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el ectrically connected with the FPC 909 t hrough the connection wring 908.
It is preferable to use netal having a small work function (typically; a
netallic element belonging to the group 1 or the group 2 of the periodic
table) or an alloy containing is these netal as a material of the cathode
917. Since light em ssion efficiency is inproved as a work function

decr easestheaefoa) isg)fefmtalﬂF/ifahned) ityafiredlp @okibifirigh iighy ematingHayer, ardakgand of
al kali metal is. desirably used as a material of the cathode. Further, al

el enents whyj rgggef, %ﬁh‘hd@rﬁargg 1%@?1'}1]&'% E@er.p?*oi' eQAMPRL adod e cublraysicde

driver circuit are cover cat hode 917, the seal nenber 918,

and the 20 protective.film919. Note that |t. i I terial
which is ??gafﬁéﬁ)gieﬂ’lay%@ltotr%EPﬁ'é%?{tSytSch\ﬂrg?IBFeEﬁr %ﬁ%ﬁélzg ngéé??tglly qtl e seal
nmenmber 918. Also, it is desirahble that a materi.al, which dpoes not. all ow

T aneri S, el tradogia 1k genting makaial (inEleCBRP N A BOBRHNE 35

Al so, after the OLED is conpletely covered with the seal nenber 918, as 38
shown in Fght etfBjon (flisrepeeaice) bl singlehexaitatianst at thén plox gedeved 4 light 919
made froma single layer or a lam nation | ayer selected fromthe group

consi st i NGy Rkin@MnAbLGN (Eﬂi;%l@t cordpouddy fbi lbmdu@mg%%ﬁl%nﬁ'séim (phvdphodk€edce) m i s
e

provi ded on the surface (exposed surface) of t seal nenber 918. Al so,

the proteg ia\fﬁpié[t LR @aar{)léeﬁ%_éf% fﬁt@ B aver EAlILS SinSiHbEBese Idedridisien t he

rear surfate o he substrat e the attention is required so as not
(FPO) 15 1 sticabaa g cab o6 s8R R P S e BB michfod 17
using a nmask. Also, processing is mde so as not_to formth rotecti.ve
filmby layesr Knpwmanatsaialpgan benpied %ﬁhﬁ%ﬂmﬁdﬁfﬁi%ﬁe{}%’i W&f Qpet oEEAEn a
masking tape used in io0o a CVD apparatus. Wth the above structure, when

t he OueD nmiaésll ed wWith the seal nmenber 918

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

15 fhese metal as a material of the.cathode 917. Since light emission efficiency is
| improved as a work function decreases, an alloy material containing Li (lithium)
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 transparent 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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and the protective film919, the OLED can be conpletely shut fromthe
outside and it is possible to prevent a substance such as water or oxygen
for pronoting deterioration due to oxidation of the EL layer fromentering
fromthe outside. In 1s addition, when a filmhaving thermal conductivity
(AFONfilm AINfilm or the like) is used as the protective film heat
produced shtovdn iivEigfl 6 et BlEeferariciibatditfléast gk profwisve fam P i imeastei firomrg
device having high reliability can be obtained. Further, a structure nay be

enpl oyed éiﬁ%mhyé} driafaminglonghfsiseReed BomsRE gasup dohsistiak bPde AA0N filig, EL
| ayer and the anode are | am nated such that |ight emssionis 20 produced

inadregti e t [ : = in
Fo. 17 SR TSI REQ 15,515 BLG M S oy e SIRINRAG B3k "y
cross sectianal structuyre sho jn Fig..17 will be described below. In

2ddi ti on 1BTEeRde Sinlave b Th Al pe brdbpy B T SeRresaTt et e
substrate-or a netallic substrate can be al so used as _a substrate 1000. An
i nsul ati nentirel shrfagecinchidigg phoveatetiidire Ak thabehsteate tdos, the pigriiopd? ti on
1002 and a gate side driver circuit 39 1003 are fornmed on the insulating

film 1010eqhiedmoxal ngaotfioemn thezoiesticofilas atla portien eurerenh extarhaloinpiET
1011 and a plurality of pixels including a pixel electrode 1012

| i : it En af ' -
e ggf r'tﬁgdegﬁgtllgarqg?gg@%pwv&&&. rﬁoéés%a%g madf@s&wﬁ@crtg fsl;?ﬂrtﬁ&broT&Iw%_Cﬁlﬁol f

iver circult 03 I's conposed of a combination o

n- channel TFTs i I Al t he
cat hode o?ﬂpgea é.%%% %gsggb,g rog)cggﬁlgg -EL{%&@AC);%’% a?&?ﬁ%%?gﬁn %@%ﬁréﬂ%g@%? ﬁﬁ‘h@% pi xel
el ectrode 1012. An EL Ia‘y,er 1016. and an anode 1017 of the OLED are, fornmed
on the piSQYCrHiedbe cohEnalgnput WHBINAhBERIORHS/NE A LTS BRI TR oiSF i)
common to all the pixels and is 10 electrically connected with an FPC 1009
t hr ough aa €oleppatiusi ri ng 1008. Further, all elenents which are included
in the pixel portion 1002 and the gate side driver _ :

' 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

i5 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

39



circuit 1003 are covered with the anode 1017, a seal nenber 1018, and a
protective film1019. A cover nenber 1021 and the substrate 1000 are
bonded t hrough an adhesive. A concave portion is provided in the cover
menber, and a dry agent 1021 15 is located therein. It is preferable that
a material which is transparent or translucent to visible |ight is used
for the sd&03meadbeimabastheinsdating film 1948i Thsipixelpartion k@2 s comperediofdoes
not allow transm ssion of noisture and oxygen as far as possible is used

for the seaaurremeiberollDEB.1020 aAdspluiaticy bepieieinefudiga pie! ekichodetlbe2pi xel
el ectrode is used as the cathode and the EL |ayer and the anode are

| am nat ed I i 1k 1SS ' i i O’ 14 NGl d by
an ar row FhCARELRRCR Wi the BENFRLER ERATE ool PR TEOL ALTSEBAED (e
reflection.of ,a backagr .due to the reflection of | ight m tallic
ayer to Bk dvert it FURLis SindRel b? o ST A bretBRt TEES A Telihoce
and the like), a circular polarization neans 40 called a circular
poIariZindoﬂﬂate made from a phase differential plate (X4 plate) and a
pol ari zing plate may be provided on the cover nenber 1020. This enbodi nent

can be freely cimbpinebelactrbdably] Dfunetiboos asthetatiodedof thnd®LED. Aldodbanker
circuit can be conposed of the shift register described in Enbodi nent 4.

Hovever, g0q3se Wend @ BIRERHES of BIEsIEeI0biredd YO TR. CAAPIElayEF 1616 an%ad
instead of the shift register and the whole source side dri'ver circuit and

Lhe whol e e 103748 1 DNEDSIE illeof yRopREPat abaaio Byt ype TETS Wil be

descri bed ow using - ows an exanple of a
gate orde, At v et Lot Ruf Mo L SHEM RGBT Bl 09 ASOR S5 &
10 electrically connected with an FPC 1009 through a connection wiring 1008. Further,
all elements which are included in the pixel p.ortion 1002 and rthe gate side driver
circuit 1003 are covered with the anode 1017, a seal member 1018, and a protective
film 1019. A cover member 1021 and the substfate 1000 are bonded through an
adhesive. A concave portion is provided in the cover mémber, 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, itis 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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buffer portion of the gate side driver circuit. Note that the term buffer
portion indicates a portion in which a plurality of buffers (buffer
anplifiers) are integrated. Al so, the termbuffer indicates a circuit for
perform ng driving without providing is influence of a poststage to a
prestage. First, the gate side decoder 400 will be described. Reference
numer al 402llediznotelsr pojuizing platd made éonf hehesendifffeeentia pdate Ekf4tpdatay and
selection lines) of the decoder 400. A, A bar (signal obtained by
inverti nga?o@@iﬁhgtp)fat@fmﬂ be pARidéRoRPic ESHIMMémbabi@med by inverting a
polarity of A2), ..., An, and An bar (signal obtained by 20 inverting a
polarity of An L N4dj r h b S, 1 i t "2n".
selection |i ne)srhg% gm!aaEggﬁ%&?gnfﬁ%eﬁ%e&%%b&eds\gﬁ%gw 8?%‘@%&12&?@{53&4@:?@ ned
by the nugber of colums of gate wirings outputted fromthe gate side
driver ciPcuit. For exanple, when a pixel portion for VGA display is
provi ded, the nunber of the gate wirings beconmes 480. 25 Thus, it is
necessary to udedigerpdtcadicanhelcomposediof theahifi iegideralestrilpedintnbodiment
(corresponding 41 to n = 9). The selection lines 402 transmt signals

i ndi cat ed4i nHawteivet,ng cadtawheshawlecoter Eb@ipoddll ofonBhavehahnelFTBTs 19 usebien a
frequency of Al .is given by 1, a frequency of A2 becones 2-'tines, a
frequency; 2811 : e )
g S A S S G A R
(al so call aNAND cel | ), 403b denotes .a s d e, NAND ci r,cui t,. and
5030 denot il UV T Ok S RINE ISR PG TR L PG AR BPH il
required sp as to correspond to the nunber of gate wi rings, and "n" NAND
circuits Hi#s A8408i%20ed here. That is, according to the present invention,
the decoder 400 is conposed of a plurality of 1o NAND circuits. Also, the
NAND cior cui t s &03al & shatosen gxempbnpbs gdteotide dniveneir¢wih bf 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 poﬁion 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
400. Al, Al bar (ﬁignal obtained by inverting a polarity of Al), A2, A2 bar (signal
obtained 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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channel TFTs 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 (A, Al bar, A2, A2
bar,..., An, and An bar). 15 At this tine, in the NAND circuit 403 a, the
n-channel TFTs 404 to 406 having the gates, which are connected wth any

one of Al o 2 9). . The sulktim lridielr @amnsiebizndls in@Rhtddvia ssiahant ¢choamt dHovas) are
connected with ‘'one another in parallel, connected with a negative power

sour ce Ii%Fg%_/qlg)_ Ad _ﬁn?nWp@gﬂ:ﬁ%‘?@%@%&%@e%&h arff]ec@ﬂk!ﬁgﬂ he

line 71 as a <ormmon dr al n. 7 to 409 ha

20 gates, ich are cgnnected with an ne of abar, A2.bar, ... d An
bar Ot hosel AxPecdirs o Macns frduens 2o ad hersnes y” Bites At A Reauengno M
other in serial. The source of the n-channel TFT 409 |ocated in a circuit
end i s cobneomes2{i't imgs.positi ve power source line (VDH) 412. The drain of
t he n-channel TFT 407 |ocated in the other circuit ends is connected with

an out gut |ine Mid. reBhedie wlateral H08a dbotes a dcastaiaiy ANDidieur(eseralled
invention, the NAND circuit 42 includes "n" n-channel TFTs connected in

serial and \jANTY ﬁ&l’f'f‘l\&ﬁgb ddhdies § 8kt tbe NANDIcRichR! and\BOZe éiRftes %Vl fifth

respect to the circuits 403a to 403c; conbinations of the

-ch | TFT t he . [ | i i, ff : | .
Thar is FreriANREPGUeaiE sl g aA BT Bk R AR «FRREOT: ana
nputt ou. (6 i Bumber ef Getsovinish and3  NBAND eRugh PreFepRL B ATt &

conposed of a plurality of buffers 413a to 413c respectively correspandi ng
to the NANEcaidimgia thtOpmsens ing8utiomothe degader #Q0 pute@pesedio8a ploralitg©inay
use the same structure. io Also, the buffer 413a to 413c are conposed of
n- chanpel NAND éditduit 416. The output line 411 fromthe decoder is
inputted as the gate of the n-channel TFT 414 '
Also, the NAND circuits 403a to 403¢ are composed of combination of n-

bhannel TFTs 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 4034, the n-channel TFTs 404 to 406 having
the gates, which are connected_ with any one of A1, A2, ..., and An (these are called
positive selection lines) are connected with one another in parallel, connected with
a negative power source line (Vp,) 410 as a common source, and connected with an
output line 71 as a common drain. Also, the n-channel 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 TET 409 located 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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(first n-channel TFT). Wth respect to the n-channel TFT 414, a positive
power source line (VOH) 417 is given as the source and a gate wiring 418
which leads to the pixel portion is given as the drain. Wth respect to

t he n-channel TFT 415 (second is n-channel TFT), the positive power source
line (VDH) 417 is given as the gate, a negative power source line (VDL)
419 is gi vehdes ‘Diia- slmmméTFa“rsatonhectgdmsmahand “a18-cliamngl VED's asnhdvtedir ai n.
The TFT 415 is always in an on-state. That is, in the present invention,

the buff efs ﬁilaieltON%%éQhatn%nHeceg (Fiof e Pn” QANTS! cidilis(F0 TN GNEI3CTFT
414) and thg second n-channel TFT (n-channel TFT 20 415) which is -

connect ed @ngﬁgagg B APl LT TSRSk RT, s hpe WGt Bpfogln

the first® i's use as ‘the respec

n- channel 41 (thlrd n- channel, TFT), a rese nal lin e is

gi ven as @Ilﬁ%t §ht & E%‘%@d&“ﬁv&"tﬁéﬁ’ra %ee&gcgqni;étk(q,%qg Oﬂﬁlﬁuﬁ@%%gﬁv@ das
the source, the gate wiring 418 is given as the drain. Note that the

negati ye ﬁ@nplsv@xr sstrgting the watgubines4ld imagrdse fiimen ewl aregimputiad jove
source line (GND). 43 At this time, a relationship between a channel w dth
(gi ven bysdMddédo@finehgomn- channel TFT 415 and a channel width (given by W)
of the n-channel TFT 414 is W1 < W. Note that the channel width is a

length of the N&?#ﬁébﬁﬁ&’%&@mﬁ%ﬂ@cb dibf@@maqnyra%aﬁepslmla% 449cthe

channel |ength e operation of the 3a 15 as follows. First,

TET 414 peeBrEe e cbifeifa R ANR ?v%ufé%ﬁﬂtt%éﬁﬁé bl P ganne

On the ot her hand since the n-channel TFT 415 1is always in an on-state
(state i ndhhd En4h3emaise the synsdlivelYe a voltage of the negative power
source line 419 is applied to the gate wiring 418. io However, when a
posi tiwe vol t agdse,shappiffeed 8o toHd Ssarpwoniniased of n; -chanachTFdlAideio 46T 414 -
becones an on-state. At this time, since the channel wi dth of the

The output line 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-channe! TFT 415 (second

15 n-channel TFT), the positive power source line (Vpn) 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 to413c¢ include the first n-
channel TFT (n-channel TFT 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-channe! TFT), a reset
signal line (Reset) is given as the gate, the negative power source line (Vy, ) 419 is
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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n-charnel TFT 414 is larger than that of the n-channel TFT 415, a potenti al
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. i 5 Thus, when.a positive voltage is
applied to the output line 411, the gate wiring 418 outputs the positive
vol t age (vol t adse thrs tinechreldiéonshimh befivedenTghansel wadthd giveni by W hofdhement of
a pi xel becones an on-state). On the other hand, when a negative voltage -

is appli edhbendlEF 04 Pitid 4 bienrdl kidthigigatty Wi2)ofithedlehainwhTF Torlt4pwtvg; t he
negative voltage (voltage in which the n-channel TFT used as a sw tching

el enent - - i - ) ; f“éﬁ (?] TFT
416 is us%g“gjs' gqo?‘!:esettfs?gmﬁﬁégﬁﬁ%lgﬁd ogscf?trlfgf@ﬂ Ofgg%]gﬁlg?% féoﬁ%r%ge 0 {1?1 8 gate
wiring 418.to..which the positive. voltage (s applied to a negative voltage.
That is, ‘ie@PO‘é@EHeé’gﬂ?“@W @éb?&ﬁa%?elﬁg%gtbate wiring 418 is el apsed, a
reset signal is inputted to apply a negative voltage to the gate w ring
418. Note that Thesppemetion efthebaifferft3aisasciohions. diistrelen anegaiy egraliage
wirings are selected in order by the gate side driver circuit which is

oper at ed asapisl$at icohe caiwudineNeddt, thansttanne LTET el 4theeosmamoef$istide (rtateer
circuit is shown in Fig. 20. The source side driver circuit shown in Fig.

20 i ncl udgs vwhides eh&inel ot pRodiiicel). Gadhe ailfbr hahdfsitte thOhtdRANGRBET MoEe
that the decoder 421 and the buffer 5 portion 423 have the sane structures

nore. 10 1alhER ol rpfal Bidig T HER ERRERMY S RRgabEDER yISEE M RET o)
NS0, "t heDRERGYE BOSGSOEE URe408 18 AIPIAG 18 BUoRUe SUEGE 10k ch 425 each have a
plurality of units 427 conposed io of "nm' n-channel TFTs 426a to 426c. An
out putid i ne 4281owoven Ndeaer pasitivgapliage ismpplied dothe oNEWdines4 bl g ny
n- channel TFTs 426a to 426¢ conposing the unit -
channel TFT 414 becomes an on-state. At this time, since the channel width of the
n-channel TFT 414 is larger than that of the n-channel TFT 4135, a potential of the
gate wiring 418 is influenced by the cutput 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 a positive 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 4 18 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
a negative voltage. That is, after a selection period of the gate wiring 418 is elapsed,
a reset signal is inputted to apply a negative voltage to the gate wiring 418. Note that

25 the n-channel TEFT 416 can be omitted.
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427. Note that "m' is an arbitrary integer. For exanple, in case of VGA

di spl ay, the nunber of source wirings is 640. Wen "ni' = 1, 640 NAND
circuits and 20 selection lines (corresponding to 10 bits) 15 are '
requi red. However, when "ni' = 8, the nunber of NAND circuits to be required
beconmes 80 and_t he nunber of required selection |ines beconmes 14 =

(cor r espondi ng Thegate pinings argrsglectes inrdar by shangaib sidegiriwswirewitwhichds i s
given by "M, the nunber of NAND circuits to be required becones (Mtn).

Then, theopetstedas dbsdritednatahanndex hTarddor ¢fxhd26arar ddednivectiduldith 20
respective video signal lines (V 1, V2,..., VK) 429. That is, when a

positive JvﬁgﬁF'é.%@I@Iﬁieis;?/ﬂr Ssilib BriOkbt Bktuit éHb%vrili(?;ﬁIéi t HE inb1GA WG colfer S

426a to 426c¢ sinultaneousl econe an on-state t §bture correspongl ng

video sig s_therein. Further, the thus.,captured.,video signal r-e. hel d
in capaci?ghsa%ﬁ@bg?%”ﬁ§5%b¢§?ﬁﬁ¥PPU§?§'3$ﬁﬁg@%§ﬁeQf?ﬁﬁxﬁéé%ﬁaéﬁSﬁH CITFTs
426a to 426¢, 25 A%go, t he second stage | atch 425 has a pluraljty of units
427b. ThePgrian 427paveshe pane sheisees asfthe gptegidatipmecireand tiedoseripgar . Al |
the gates of the n-channel TFTs 431a to 431c are connected with a latch

si gnal | i teerddlis onidleddenegati ve voltage is applied to the latch signa
line 432, the n-channel TFTs 431 a to 431c sinmultaneously becone an

on-state. 5 As]f chesuf the shaceisealisivhetdoiid shfemdaneiel Dol shetBRgh 192430c
are held in capacitors 433 a to 43 3c respectively connected with the

e e R
The sour ol APhgud T Bardsies kh 4P er b her P LB VST ends a7 coBibosFS
circuit which_is operated as described above. Thus, when the gate side

dri verioci PELIY mrshamnee TSy $205 100824k | HBowPyicng 443 rom the decoder 421 1s

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” = 8, the number of NAND circuits to be required
becomes 80 and the number of required selection lines becomes 14 (corrreSponding
to7 bifs). That is, when the number of source wirings is 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 430ato 430c respectively connected with
the n-channel TFT's 426a to 426¢.
25 Also, the second stage latch 425 has a plurality of units 427b. The unit427b
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conposed of only n-channel TFTs, the whole pixel portion and the whole
driver circuit can be conposed 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 I1C chip, the is present invention can be inplenented.

[ Enbodi nent 8] Wen the dri nd t pi portion.which are
formed by ISiCRPINOSEHOLI NGt W& aﬂféééhfcﬂ ﬁ@i‘w 62?5 ﬁﬁé@%ga%rﬂ?&gnm@@s (an
active matrix liquid 20 crystal nodule, an active matrix EL nodul e, and an

active matT¥ks BBlavdui3dy ararcobeccodpyith adatchnsignalsiinakBlel W&mncmncgad'mei ces
in which these nodul es are incorporated are conpleted by inplenenting the

present i W{ﬂfﬁgeoi@ apﬁleéttﬁﬁh@'lﬁféhr&ﬁghﬁl gey 4gesthd heshanadleTRTY 4440 toaEra, a
digital canera, a nmount di splay (goggl e-type display), a car

navi gatlo%ﬁ%&%ﬁ%mﬁlgé%lﬁgt&ﬁop aGar stereo. 25 a personal conputer, a
a

portable i erm na fobi e conputer, a nobi I e 46 tel ephone

an el ectronic bpok, or th li.ke the like. g to 11C

Figs. 12A and 438 S0l é %%1 1‘§IHB @Fe‘iﬁﬂaﬁﬁ? g%@ﬁ é%s Ogi ge EelaAmshows
a personal conputer |nclud|ng a mai n body 2001, an inmage Iput portion
2002, a. du@@laagtoqsdasamn@mSpmweéywm@ﬂddmbﬂwn shaingl TE1sA3datad3 e

nDblle conputer (nobile conputer) including a main body 2201, a canera

portion 224kl owtpuitedgethedudoripogtigpw4 LB beingidwlancopewith ition dloldingt Then2204,
and a display portion 2205. Fig. 11 C shows a player using a recording

medi um in mﬁeﬁﬁe“’?ﬁf‘?%"a@& §1gﬁéﬂ{s%‘?é’0ﬁ tt%'drt%fsbﬁ’icerﬁfi 2%5641%4 fhrdfeffthe

recordi ng -nme udes main 10 body a display

portlon 240 eak ortlon 2403, a I

oper at i ona 2@% Q%rﬁo%gféh PR IF'inI%@ arm?lggé‘%gqpn&d?ﬁg#es p%ﬁ?r%fi oS?‘?%df jver

pl ayer, a DVD. i versatile disc a CD, or the like is used as the
recor di'hg mlhﬁﬁ%ﬂa%@t ed s described Adbovd.

Thus, when the gate side driver circuit and the source side driver circuit are
composed of only n-channel TFTs, thé whole pixel portion and the whole driver
circuit can be 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, varioqs 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 projector, a car stereo.
25 a personal computer, a portable information terminal (a mobile computer, a mobile
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appreci ation, novie appreciation, a game, and the Internet can be realized.
Fig. 12A shows a portable book (electronic book) including a main body
3001, 15 display portions 3002 and 3003, a recordi ng nedi um 3004, an
operational switch 3005, an antenna 3006 and the like. Fig. 12B shows a

di splay ingluding a in body 3101, a support 3102, a gisplay portion 3103
and the | falephonssar aleagonis boek.ordbe hie), Aoaths bke. Kigh 4bAdp | IKxonhg g

inches to 50 inches in a diagonal |line can be conpleted. 20 As descri bed
above, anl3ppiidblBshowangenpies ohthepelestemticideviersi on is extrenely wide,
and the present invention can be applied to a nmethod of manufacturing an

el ectroni c devipee 11 ghdwh iagledsonallcdMputdianShudnig mdin by 11 nti1lti'1ia%e
wh rom any

enbodi nent can be realized even in a case where a structire nmade

bodi ment can'be 1eal| ze na‘case i :
vent + ontihug 85 ATREAOTE Y BisgleyiRfoh 3088 o f Re o8 AIR 12004 Ana™a T ar e

size screen is_ther obtained in a sen conductor device . represented by
an actiPve matr fkg-llilgﬁ hpvey g@lledﬁom‘g? cURP YR ABeindangramain bpyht
em tting device having an OLED, preferred display can be realized. Since a
s resi st adgel.of canprapoiiare2 W2, iangmege réneiving pbripur 220h anopgrasimiay swedoced,
the present invention can be also applied to a |large size screen having,
for exanpl204,4hd ndixetayasortiof 220shes in a diagonal line. 48 WHAT IS CLAI MED
'St 1. A semiconductor device conprising a plurality of TFTs, each of the
TFTs conprisi pgs B SSAbRANIPREEF ubiRyed rQ68dind mbaRh 3 W cl 4 (Bl%%%m is
recorded (hereinafter referred to as a recording medium). This player includes a main

10 body2401,adisplay portion 2402, a speaker portion 2403, arecording medium 2404,
an operational switch 2405 and the like. Note that with respect to this player,aDVD
'(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 a portable 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 a 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

47



an insulating filmover the sem conductor layer; and a gate el ectrode over
the insulating film wherein the gate el ectrode conprises at |east one of
Ti and TaN, and wherein the gate el ectrode conprises a first conductive

| ayer containing mainly the TaN on the insulating film a second
conductive | ayer contai ni;ng mainl. one sel ected fromt group of A, Cu,
Ag and An on tﬁ\eccf)f(ﬂgg tg{}}%ﬁ@p%ﬁy%q, exRE When i z?“ﬁ"’%’%ﬁ?ﬁj@f‘? ROTISALE
containing mainly one selected fromthe group of the Ti and TiN on the
second cohyyeasedeandgdargensiae screca tpatherehiyr bbiginesl pr eviedsdomdistort Hevigat e
electrode with an insulating filmtherebetween; wherein the gate wiring is
provi ded pdpresenied by ks active imagix GG0RTEGtal QishlE devtdd Gramdieive imdtlik Mght
wherein the source wiring and the gate el ectrode conprises a sane rragterial;
and wher eihfy; nord kel r v tihe . at | fi.lm
over | aps bﬁlﬁgﬁlggg‘ggevé%%%zg)%fgérﬁr‘g%ﬁ?gc?%?l e\glé%eﬂka(r:%:dgr&g{ings[}% “cfai m
1, wherein each of.the TETs conprises one of .an-.EE ci rcui nd an EDMOS
cireu . R oL ol es WiR0R! GRatReh Rytidh s erapirediKeneff hrfrent

sem conductor device is a liquid crystal nodule of one of a transm ssion
type and HeE{ioBCRR &S alsprpplied (g a largesiresnerichanngder exampleofQinaiesorcl ai m
1, wherein the sem conductor device is a light emtting device having an

OLED. 5. 30sechesdndutiagonaldinece according to claim 1, wherein the
sem conduct or _
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device is one selected fromthe group consisting of a video canera, a
digital canera, a car navigation system a personal conputer, a portable
information termnal, and an electronic ganme device. 6. A sem conductor
device according to claim1, wherein the plurality of TFTs are n-channel
TFTs. 7. A sem conductor device according to claim1, wherein the plurality
of TFTs are p-channel TFTs. 8. A sem conductor device according to claim
1, wherein the plurality of TFTs have the sanme conductivity type. 9. A

sem CQ”%@?IS@AE&E?%W ding to claim1, wherein a termnal portion
conpri ses e sane material as the gate electrode. 10. A sem conductor

devi ce according to claim1l1l, wherein the sem conductor |ayer is

el ectrically connected to the source wiri,ng;. a erein resiL.stance

val ue of tHe Pgé?rélcﬁpﬁ(ﬁ’r% dRYERFe CUNRIGIRE & W%ih% o?gr%mﬁ?"ht ﬂﬁﬂ’eaﬂ: i%si stance
val ue OfCOITng?Sig te electrode. 11. A sem conductor device conprising a

plurality Ts, each of the TFTs conprising: a sem conductor |ayer over
an insul ati ng sseniacetuctm layes avatanngsuldtingisoifeee; t he seni conduct or | ayer; and

a gate el ectrode. over. t insylating fil wher ei,n each of the TFTs further
has a wiring CW?IQ{‘%B&?V%F%CS%gm&c@rhayﬁgngate el ectrode conprises a
first conductiygatk3kefrodOsea kY ingi1aM@igNilya, TaN on the insulating film a
second conductive | ayer containing mainly one selected fromthe group of

A, Cu, Ag, anwheminghe ghte clictrade exmprires pilsast apept Tiand Tal.gnd d
wherein the gate electrode comprises a first conductive layer containing
mainly the TaN on the insulating film, a second conductive layer containing mainly
one selected from the group of Al, Cu, Ag and Au on the first conductive layer, and a
third conductive layer containing mainly one selected from the group of the Ti and TiN

on the second conductive layer,

wherein a gate wiring is provided over the gate electrode with an insulating

film therebetween;

wherein the gate wiring is provided above a source wiring connected to the

semiconductor film;

wherein the source wiring and the gate electrode comprises a same material;

and

wherein an end portion of a pixel electrode over the insulating film overlaps

the source wiring.

2. A semiconductor device according to claim 1,

wherein each of the TFTs comprises one of an EEMOS circuit and an EDMOS

circuit.
3. A semiconductor device according to claim 1,

wherein the semiconductor device is a liquid crystal module of one of a

transmission type and a reflection type.
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conductive layer containing mainly one selected fromthe group of Ti and
Ti N on the second conductive |ayer, wherein a gate wiring is provi ded over
the gate electrode with an insulating film therebetween; wherein the gate
wiring is provided above a source wiring connected to the sem conductor
film wherein the source wiring and the gate el ectrode conprises a sane

material; and wherein an_end portion of a ixel el ec&lﬁode .over the
i nsul at i ng % 4 ﬁ?’é&?@?‘l‘% face §6‘iﬂr@8gV\TPr?ﬁ‘§? 1y ovhegeig ot SAHERTEBF e vi ce

accor di pg.it9is '1 #t %‘ﬁ&h@él’i’aﬁﬂgmprEﬂ ity of TFTs are n-channel TFTs.
or C

13. A sem con e according to claim1l, wherein the plurality of
TFTs are p- channel TFTs. 14. A sem conductor deV| ce according to claim 11,

wh h of th EEMOS t. and EDMOS
i oul {15 AnSeBHPRR IO AU RaBoN g LB EPA: e TETSRVERR © ho

sem CO”QUﬁEQ{s orit&¥lebRA onftHe %Hh;dc&fsiéﬁhglof ARt ealer£) A@igEal @arh&@Ng N SSi on
type and a reflection type. devi ce accordi ng to claim 11, wher ei n the

senmi condachaigationi systeins azpariaght corapter ianppreable wéornwumgerann@_eﬂ am7. A
devi ce ag &r ding tg claim 11, wherein the sem conductor device is one

sel ect ef*F %ctg%g 8?\%% consi sting of a video canera, a digital canera, a
car navigation system a personal conputer, a portable information
termnal, and an el ectronic gane _device. 51 18. sem ond tor devi ce

accordi ng too Acscmigenpuciogfeyies secordingioglaim Lywhsrein
conduct i Vi ¥, d 9.

7. A semiconductor device according to claim 1, wherein the plurality of TFTs are

p-channel TFTs.

8. A semiconductor device according to claim 1,

wherein the plurality of TFTs have the same conductivity type.

9. A semiconductor device according to claim 1, wherein a terminal portion

comprises the same material as the gate electrode.

10. A semiconductor device according to claim 1,

wherein the semiconductor layer is electrically connected to the source wiring;
and

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

resistance value of the gate electrode.

11. A semiconductor device comprising a plurality of TFTs, each of the TFTs
comprising:

a semiconductor layer over an insulating surface;

an insulating film over the semiconductor layer; and

a gate electrode over the insulating film,

wherein each of the TFTs further has a wiring comprising Cu; and
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19. A sem conductor device according to claim1ll, wherein a termna
portion conprises the sane material as the gate el ectrode. 20. A

sem conduct or device according to claim1l, wherein the wiring is

el ectrically connected to the sem conductor |ayer; and wherein a

resi stance value of the gate wiring above the wiring is lower than a
resi stance val ye of the gatg?electrode 'm@ﬁﬁfthOd of manufactyring a

21
seni conduc tHergR he gatg cﬁlﬁ?Pio ﬁ@“:rlprl?%_rarrﬁﬁé A e Rl GP’EJtF‘mI”h%/@_IaI an
i nsul at g S HeAGSsat]rYr filkd) ]gl_ si’écéﬂdf &nduBrsid 1BYdrGnfdiding aRidihens @@rfﬁg@ duct or

| ayer; formng a lamnate filmof a first conductive |ayer on th
i nsul at ifrogn tthed groua sfeddnbu, dgndodtAwenl tydirsononduetive dayer,coddadhirde | ayer,

third duct | | . t.h d duct i I , hi h
arm nat €ORCHVe 5o r RN R e itPa thc ot o g TR Jife s

second isfgabiabhdittite layeQver the gate el ectrode and the source wiring; and
formng a pixel electrode and a gate wiring over the second insulating film
so that arwheminpaate wiring istrivevigedi everdhe ette sipstrede Mithps ippdatingufile wiri ng; ,
wherein ﬁgg&ééést conductive layer conprises a first material mainly

tan

1 etn

cont ai ni alumnitride; wherein the second conductive |ayer conprises
a second nailerdial thegiatd wirig®nd prailidgl abeeselsentcedwiringnedrihectgd avphef A, Cu,
Ag, and Au; and wherein the third conductive | ayer mainly containing one
sel ect edePROMYIME Toup of Ti and TiN. 22. A nethod of manufacturing a

sem conducterdf e BuReSARiHL A HR il Birdho copriVile’ G it odlace W i ng
of a pixel portron and an efectrode of a term ha
wherein an end portion of a pixel electrode over the insulating film overlaps the

source wiring.

12. A semiconductor device according to claim 11, wherein the plurality of TFTs

are n-channel TFTs.

13. A semiconductor device according to claim 11, wherein the plurality of TFTs

are p-channel TFTs.

14. A semiconductor device according to claim 11, wherein each of the TFTs

comprises one of an EEMOS circuit and an EDMOS circuit.

15. A semiconductor device according to claim 11, wherein the semiconductor

device is a liquid crystal module of one of a transmission type and a reflection type.

16. A device according to claim 11, wherein the semiconductor device is a light

emitting device having an OLED.

17. A device according to claim 11, 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.
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portion is formed on the first insulating filmat the sanme tinme in form ng
the gate electrode. 23. A nethod of manufacturing a sem conductor device
according to claim?22, further conprising: adding an inpurity elenment for
providing an n-type to the sem conductor |layer wusing the gate el ectrode as
a mask to forman n-type inpurity region; wherein the gate electrode is
etched to forma taper portion; wherein the second insulating filmfurther
covers the termnal portion; and wherein a source wiring of the driver

circuit is foonned;ohdhbe: S8 chany @iddig 11f i1 m 24. A nmethod of
manuf acturi ng a sem conduct or device according to claim23, wherein the

gate wiring habereinrtesplstadite ef VET Ueeviedhvesamehamductivetsitgpeance val ue of the
gate electrode. 25. A nethod of manufacturing a sem conductor device
conprising: formng a sem conductor |layer on an insulating surface;

form ng a fig ot sehiisifdation@evitd 4Bcolidd e kamiigonductor |ayer; fornming a

lami nate filmof a first conductive layer on the insulating film a second
conduct i ve | ayhkereiors tetmeingli postiorcemuprises the spag apaterial amthegategheri@dPve | ayer on
the second conductive layer; etching the lamnate filmto forma gate

el ectrode and a source wiring, formng a second insulating filmover the

gate el ect rade @pdcdddactepdEeee Mcbidivg to oddigh Flor m ng a pi xel el ectrode and a
gate wiring over the second insulating filmso that an end portion of the
pi xel el ect r oubereipdhe wiging i slestsirall copnerteg to rse@isondyproriayett adhnduct i ve

layer compri sggeaifd foshialBl 6ihabr BRI dil/n AR Ao0t B wirARiR1 R thad 4 de;

resistance value of the gate electrode.

21. A method of manufacturing a semiconductor device comprising:

forming a semiconductor layer on an insulating surface;

forming a first insulating film on the semiconductor layer;

forming a laminate film of a first conductive layer on the insulating film, a second
conductive layer on the first conductive layer, a third conductive layer on the second
conductive layer;

etching the laminate film to form a gate electrode and a source wiring;

forming a second insulating film over the gate electrode and the source wiring;
and

forming a pixel electrode and a gate wiring over the second insulating film so that
an end portion of the pixel electrode overlaps the source wiring;,

wherein the first conductive layer comprises a first material mainly containing
tantalum nitride;

wherein the second conductive layer comprises a second material mainly
containing one selected from the group of Al, Cu, Ag, and Au; and

wherein the third conductive layer mainly containing one selected from the group

of T1 and TiN.

22. A method of manufacturing a semiconductor device according to claim 21,
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wherein the second conductive | ayer conprises a second material mainly
contai ning one selected fromthe group of Al, Cu, Ag, and Au; 53 wherein
the third conductive |ayer containing mainly one selected fromthe group
of Ti and Ti N, and wherein the wiring conprises Cu over the insulating
film 26. A nethod of manufacturing a sem conductor device according to
claim?25, wherein the source wiring of a pixel portion and an el ectrode of
a terni naI povleren the soyree werng of @naxel; pation ﬁ@@tlaatell‘%?&o ¢ ehadermigal same time

L0 formAagohne Gl &l et ﬁgs??nsu?atm f%]ﬂfntgge Simd BRI ACRHAIRINE gate

sem co ce accor er conprisi ng addi ng an
i mpur i tyieahgment for providing an n-type to the sem conductor |ayer using
the gate electrode as a mask to forman n-type inpurity region; wherein the
gate electrode is etched to forma taper portion; wherein the second

i nsul ating z;? Ambtoh ﬁﬁ;‘fé‘éni-iﬁ%‘& stﬁtdgh&%torp&évtéeoatbcoﬁmg toMIafnei2n, a source

w ring of the drlver circurt 1s Tornmed on the second insulating tilm 28.
A met hothrthier cmnprisdieg:uri ng a sem conductor device according to claim 25,

V\herelntheg e wrin a resistance value |o than ance

val ue of eaadﬂ gf‘Pyo‘aﬁmelﬁt ot W%’Eﬁﬁl?c%rhﬂ'gge th%ean‘eoréggtgt gﬁyﬁg to claim
1, W“erﬁinﬁ RSB GRAE WS h Hask Y RImI b -ShERdp@ityaegiomsul ating surface; and
wherein the insulating filmis formed on the sem conductor |ayer. 30. A

sem conduct orwhiavindke gate elegtirods is etchedionforn a tepes Pertiont he seni conduct or | ayer
Is formed on a@fa‘g EE Taetg;gcgms%ﬁdggﬁlm ﬁ}ﬁdth%'t gb\ﬂeré ﬁl% térHﬁHeh%Bl‘tﬂ)gl Iﬂ'tci mis formed

on the senicofl
wherein a source wiring of the driver circuit is formed on the second insulating

film.

24. A method of manufacturing a semiconductor device according to claim 23,
wherein the gate wiring has a resistance value lower than a resistance value of the gate

electrode.

25. A method of manufacturing a semiconductor device comprising:

forming a semiconductor layer on an insulating surface;

forming a first insulating film on the semiconductor layer;

forming a laminate film of a first conductive layer on the insulating film, a
second conductive layer on the first conductive layer, a third conductive layer on the
second conductive layer;

etching the laminate film to forma gate electrode and a source wiring,

forming a second insulating film over the gate electrode and the source wiring;
and

forming a pixel electrode and a gate wiring over the second insulating film so
that an end portion of the pixel electrode overlaps the source wiring;

wherein the first conductive layer comprises a first material mainly containing
tantalum nitride;

wherein the second conductive layer comprises a second material mainly

containing one selected from the group of Al, Cu, Ag, and Au;
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wherein the gate electrode is forned on the insulating film 54

wherein the third conductive layer containing mainly one selected from the
group of Ti and TiN; and

wherein the wiring comprises Cu over the insulating film.

26. A method of manufacturing a semiconductor device according to claim 25,
wherein the source wiring of a pixel portion and an electrode of a terminal portion is

formed on the first insulating film at the same time in forming the gate electrode.

27. A method of manufacturing a semiconductor device according to claim 26,
further comprising:
adding an impurity el.ement for providing an n-type to the semiconductor layer
using the gate electrode as a mask to form an n-type impurity region;
wherein the gate electrode is etched to form a taper portion;
wherein the second insulating film further covers the terminal portion; and
wherein a source wiring of the driver circuit is formed on the second insulating

film.

28. A method of manufacturing a semiconductor device according to claim 25,
wherein the gate wiring has a resistance value lower than a resistance value of

the gate electrode.

29. A semiconductor device according to claim 1,
wherein the semiconductor layer is formed on an insulating surface; and

wherein the insulating film is formed on the semiconductor layer.

30. A semiconductor device according to claim 11,
wherein the semiconductor layer is formed on an insulating surface;
wherein the insulating film is formed on the semiconductor layer; and

wherein the gate electrode is formed on the insulating film.
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