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THERECF BACKGROUND OF THE INVI NTI()N 5 1. Field of the Invention SUle
présent invention relates to a sem conductor device having a circuit
conpoged of thin filmtransistors éﬁNreinafter referred to as 'Il1"1's) and
a manufacturing nethod ther SEMITONBUESEOR DEMICE sriNPel ates to. for
exanple. a device represented by a liquid crystal display device (on which

a liquid crystal nodul e | MANURAQTUR INGOVEET BB tTYRREGEVi ce on which
such a deg ice is nmounted as a part. Note that the sem conductor device in

this specification indicates a device in general. which can function by
utilizing a sem conductor cllal'acteristic. and all electro-optical

device. a light emtting de&m&@&ﬁ%&m and an

el ectronic device each are ?. Description ol
t he Rel ated Ar} %cent Fears. a technique for constructing a thin film
transi stor’ (]!1 ‘3‘d8§ Hgl”‘§‘1§%'?fn conductor thin | Ilill (about several to
Several hundreds 11111 1n tllickness) fornmed on a substrate haying an

i nsul ating surfacdhharehugrinnonteah rethtes tthim séinfomntinatosidet ax haivdngwi diebwyit
applied to an electronic device such as an IC or an eleciro-optical device

and 21) its demgbeaiestt thin dilswittebistgs ellerEnifi@l rapricaaae & Snha) dey jice
is particularly demanded. Conventionally. a liquid crystal displ ay devi ce

is lalox\ n ﬂﬁmﬁxfﬂ&thﬁﬁ@%ahé@|ll@%cofie"ﬁhﬁ rc@n@QﬁxaliPJnngfzesﬂ Ut Q‘Q'lhﬂ@@e s

obt ai ned as conpared Wth a paSS|ve i qui crysta Fay "devi'e

| ce is used,i
active matri fov xcgplpdc&.rt csdt a Va llqulgux sta(flglsp ay dev mu"ﬂon \\hqu Alllqmgcrystal module

to is mounted) and an electronic device on which such a deviee 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
clectro-optical device. a light emitting device. a semiconductor circuit. and an
clectronic device cach are the semiconductor devices.

15 2. Description of the Related Art

Inrecent years. atechnique for constructing a thin {ilm transistor (11T using
asemiconductor thin film (about several to several hundreds nm in thickness) formed
on a substrate having an insulating surface has been noted. The thin {ilm transistor
is widely applied to an electronic device such as an 1C or an electro-optical device and

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

Conventionally. a liquid crystal display device is known as the image display
device. Since ahigh resolution image is obtained as compared with a passive liquid
crystal display device. an active matrix liquid erystal display deviee is used in mam

25 cases. According to the active matrix liquid erystal display deviee. when pixel



cases. According to the active matrix liquid crystal iiisplal\ de\ ice.
when pi xel electrodes arranged in matrix are driven, a display pattern is
formed on a screen. In nore detail. when a voltage is applied between a
sel ected pixel electrode and an opposite el ectrode corresponding to the
sel ected pi xekcebdetarotecdiit ntdtquiact driyat, aldaiyﬂy‘epmldzﬁQat&ﬁuﬂQhW@% ebheln
pi xel el ectrode and the opposite electrode is optically nodulated 5 and

the optical megdldataionviie 4 eonant Zesh@fed M\\@b[?px' Sek faRrﬁ‘ ¥n%ﬂg dtl)l%e{lver

The range of use of such an active matrix |qU| crysta Ice is

i ncreased. I a, hi eni 0. and
high reli aE))? ﬁqﬁw%éﬁ%tﬁ()gérggéﬁngﬁ{o mﬁﬁg%ﬂéﬁtgﬂ’b\égq \glh”‘ji §E‘r‘185ﬂ‘gé U el

Si rmltaneousg)y g} mands  for i rovg %(1% of productivit}' and cost
reducti on ar &aicd ‘h&ﬁ@5§88¢li cregnhd ﬁWdﬁ@PFW~dhﬁéﬁhd*PPNhﬂhIﬂngJ&d
manufactured Ilsillg ~iitIPIilllllli as a Material of' a gate wiring of

t he abovesmetitd dweaptirrimnoguistionrisisicognizadas sse displap glatiom lay whbbiercr.i s
produced by thernmal treatnent and an al umi numatone is diffused to a
channel fornming ?h&cglrmmc dhusc ofisudpen aiction rhatrikuliguidfdrhaal dikflaandiee is
deterioration of a "FF | characteristic are caused. In order to solve

this, a netaplkrcast@t eDL@hnd &N aCEBhAC rdsBIdiR? Sdt ﬁmhLF Q\g Rl Bltid rl‘?l‘at {;p_,nlt '
t ypi caIIy, a netallic clenent having a high meltin int“is used

lolyever. a pigBhem A0 G080 M ghl ﬁ’%lgesz}g nl?llez}llsg ncsrl/easimwtll "BHO%A}J‘ t he

increase in a screen sizeé arises, ~an
i ke are caused g‘g;] SUMMARY OF.TI | F-. INVENTION | "1] ere 1,01-C. an
obj ect of ' t¥eNPIsJERiMPHYERENBAT PROdUSiBIY FRGEOH rsdyaiionte alsp 1acreased.

sem conduct or device in which | ow Fovver consurrptl on is i-eallzed even when

a screer®size i sCogaréiasaldy. valmn sl rhiuhact faciung nenholdntihemesfmAcdorai ng
to the present imention. a gate electrode structure IS nade to he a
a gate wiring of the above-mentioned TFT, a protrusion such as hillock or a whisker

is produced by thermal treatment and an aluminum atom is ditfused to a channel
forming region. Thus. an operation failure of the TFT and a deterioration of a T
characteristic are caused. In order to solve this. a metallic material which can be
I resistant to thermal treatment. typically. a metallic clement having a high melting
point is used. However. a problem in which a wiring resistance is increased due to
Increase in a sereen size arises. and increase in power consumption and the like are

caused.

20 SUMMARY OF THE INVENTION

Therefore. an object of the present invention is to provide a structure of a
semiconductor device in which low power consumption is realized even when a
screen size 1s increased. and a manufacturing method thereof.

According to the present invention. a gate clectrode structure is made to be a

25 laminate structure in which a material {ilm containing mainly TaN or W is used as a
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lailllilate structure in Wich a material filmcontaining main I\ | aN or
\\ is used as a first layer for preventing diffusion to a channel form ng
region. a lowresistance material f ilill containing mainly Al or Cuis
Used as a second |ayer, and a material f ilnl containing mainly Ti is used

as a third | dwsrlay@héis. plev bmmcsﬂﬂﬁthOfto aacﬂ'%lhblngnhﬁnu ﬁ@dUﬁeQ low r_A’%R‘P{n@bng
to a structure of the present invention disclosed in this speC|f i cation.

a sem CondUCthftudﬂ\'ﬂlﬁﬁcdtﬂ“ﬁlan‘ 1“9111@\ A i eleliss qgﬂ?ﬂ%iefﬁ& n% & ghblhi‘fﬁ“ or

| ayer formed on an insulating surface, an insulatin

sem conduct or, , te el ect _ fornme onthe nsul ting filmis
characteri zeéob‘ldﬂylﬁr’ mf{‘ﬂg ﬁgQQ mf)&)?él‘} BB‘r 1B65 i n ]lﬁdi“n'g‘;“'él Py Y hNdHARNE! |
" ] having a C]_IrCe wiring Ili nmade of 'the sane naterial as the gate

el ectrode: a'™fti8r circuit including a circuit which is conposed of 'a
second n-channel "1'FT and a third n-channel "ITT: and a termnal portion
made of the same dererdingtcassitkeirgatepraschtiodentidmdistesatinvies spuifienRs.
strLucture, the "gate electrode is characterized by having a |amnate

structure of agemiioridualor el ide ¢uMidhdaMFT WhRAS Yorhp@&Nd(A akbfifdoniB¥ & Jay o
material |~ filmcontaining mainly Al (a second |ayer). and a materi al

filmcontai n'ﬁ@r@n&fibﬁlaﬁ mLEllanﬂo sml e LAY 8k %datiia‘lv%ﬂ]m (ﬂﬁlcgl x? 12%, ?ft {h‘%% uim;

characterized by haying, a [am nate struc

containin i filt conta ni n inly

Al (a secgnd |a%9 §“‘ ”{% ‘ c%ﬁrg?%,{ Io)r'f]ﬁ?nqlkéﬁ‘f di‘ﬂl‘%‘g“éhgi‘m & 1”“‘(‘&99”@#”%1“

| aver). According to such a gate electrode strtuCure, when an | ( T
(1ndLucti vel (*“"“Bgﬁb‘LeH P‘?Hﬂ“&‘é%)“%‘ﬂ@ﬁg g iersdanid Wskhavisaad yored virng
of'the gate electrode can be forned into a taper shape. Note that a taper
angl e i n thi Bugpedithe sane omtenai ccahe ga@relangide: fiarived cirbyitandladingantiakuit
surface and a side surface of a material lax er. Also. in this

Speci fi cat xi nhigh & egnpoyetiagen bayvnag-theneane anghenird Lahliel] a1HaRgH
shape and a portion having the taper shape is called a taper portion.
terminal portion made of the same material as the gate clectrode.
Inthe above-mentioned structure, the gate electrode is characterized by having
alaminate structure of a material {ilm containing mainly TaN (a first laver). a material
15 film containing mainly Al (a second layer). and a material film containing mainly Ti
(athird fayer). Also. the gate electrode is characterized by having a laminate structure
of a material {ilm containing mainly W (a first layer). a material film containing
mainly Al (a second layer). and a material film containing mainly Ti (a third laver).
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 laver.  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.
2s Also. in the above-mentioned structure. the present invention is characterized

.
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Al so. in the above-nentioned structure. the present invention is
characterized in that the second n-channel TIT and the third n-channel TI'T
conpose all EEMOS GCircuit or an EI)MOS circuit. Z he driver circuit of the
present Invention is made from an NMOS circuit conposed of only n-channel

TFTs. and t he: ik e sotond hechpivwel TTPand ilgnthatden-shamet IFNOSHSH R A CERIHE!
TFT's. Thus. a process is sinplified. A5 general driver circuit Is

desi gned baseicaonutNOMOBIGhlL. TERATELLiRLATT e @h%m%mﬁﬁﬁ gg;ggggt o

el ement and a p-channel sem conductor el enent
combi ned with

driver circui ?q\?@’aggmﬁlga‘%wmg@ )r]r‘g(fqﬁghdgﬁ%7f0?jrﬁ§ H”@Hﬁhnlél ST QEGI 8{1\,&1

Further, in order to 6}Chl eve the above-nentioned structure. according to a
lo structur ePBRIYhE R AR PORe Al Nothannrel 8 Ths Prusyvaduaces ieshopliGed. A
11lanufacturin2 a sem conductor device Including a driver circuit, a pixel
portion. andgendrakdriveakircpiorstdesipnedbasdhl areCMidatediiotoapbsddgahat Enginel
SLtrfaee. the nethod conprising the steps of'. form ng a sem conduct or

| ayer on thes¢mizohadtdtnog duimtaceaind 15 pleHamneD s%nfxbéxﬁiud(ﬂs%h@ﬁuﬂg \f. HCW AR t he
sem conductor layer: lormng a gate eI ectrode. a source wiring ofth e p| xel

portion. andc@flp ?cln%htt'ﬂﬂd@m]nﬂ nefdhﬁi;ﬂheéd&”éﬂ Porltibxg[‘\%nd[t&%d[do f(hé % piahi ng

film adding anlrrpurl y el ement provi |ng an
sem conduct onnegygn’}gus nght he . ate e form allD n-

pe
| 111purity region &y F'ﬁﬂJ Oﬁg?oéeélog@tcf’Bﬁ’é“‘le’“f‘bir?ﬁqé Neelpenchbf tT Pon
formng a Second j.nsul ati ng filmwhich corers the Source wiring of'the
pi xel portion antj”rt‘leé {ePFHP as8rvEdhe a&ﬁﬁc“ﬂ@mWFMQUHL@N etagprding tand a
source wiring, of the driver circuit on the Secolld insulatii g filch.
to structure of the present invention. there is provided a method of manufacturing a
semiconductor device including a driver circuit. a pixel portion. and a terminal
portion. which are located on an insulating surface. the method comprising the steps
of:
forming a semiconductor layer on the insulating surface:
13 forming a first insulating film on the semiconductor laver:
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 laver
using the gate electrode as a mask to form an n-type impurity region:
20 etehing the gate electrode to torm 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
msulating film.
AR In the above-mentioned structure. it is characterized in that. in the step of

!



In the above-11lentloll ed structure. it is charaetcriied in that. in the
Step of | formng the gate electrode, the source wiring of the pixel
portion. and the electrode of the termnal portion, a material film
containing mainly TaN. a material film containing mainly Al. and a

material fil meeinbahbh@ df!@dtmcb( e s"é‘a'll?ccf\‘i’fr'f‘fﬁﬂo!tt‘?:c Gr‘\d )%1 LRt 15.’ anﬁcgirr(])ﬁﬁe

etched using a maSk to6 formt egateeectrd‘de dur¢d

i xel portio n in.the
Bbove- ment | ohdle deinipChBd 4 yRlerdg! félﬁwog@wg mﬂ@? Nt i
formng the gate. .el ectrod source W ring of the pixel portion. and
the el ect r od&OBRITIAY ’?@P& §é| andyarpgigrial Himwoatainingsmaimle dniad fomeedia hey
W a material filmcontaining mainly Al. and a material film containing
mai nly Ti ar éanigatasidandthes ol Nﬁmaﬂeﬁumaﬁdoﬁbamthﬁ@medkLﬂydushmgnaL@askn&0
formthe gate electrode, the source wiring of'the pixel portion. and the
el ect r ode sof of tiez paeihoalonpand tlenelerods ofgrRAEHh I tv@rlk)h\e RIsBSENMhe above-
invention, a liquid crystal display device having he pi xel portion and

the driver Ch’f&x‘t‘ibﬁc@%tx‘i’:@ﬁﬁ{' anéé% %&@r:f’e@o etiEN ﬁﬂegla tyued i [i§o Ig Cﬁ,'lihv or

l'ight emtting device W|t aV|ng eplxe portion and

is circuit a Ci in the. above- mentioned structure can .
nmanuf acturedglegﬁg&“ ta&CSPﬁ‘”C §TE ?thtglcrﬁléglef?ﬂr IPHV%‘HF%(&H‘I“SI!(‘f‘r{;e"ﬂa“@t‘%b“%‘m
manuf acturing a.p- channel _"I'Il"' is omtted. a manufacturing step ofa
liquid cryst gP”H\F’)’sBI'WCH%\/“'&C%‘FM&““& Pgly i Figria dilnceontaingigmpirirtly ¢d. and
a manufacturing cost can be reduced. 2' |I3RIFF DESCRIPTION OF "I'I I1:

DRAW NGS | nafidha nggrarhpain epnidigingraginlnfisare Epimgdsto He lamiraitdd. Gnd hioow etehed
manuf acturing steps of an AIMi.C1): lags. 2A and 213 show nanufacturing
steps ol ' ttheuditd-aim@H o forih: thd ghte deabains tigwifrachiinnor 8icgngeofortibg. and

Alto-1.0):
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 manutactured.

Also. according to the present invention. since a step of manufacturing a p-

channel TFT is omitted. a manufacturing step of a liquid cryvstal display deviee or a

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

all BRIEF DESCRIPTION OF THII DRAWINGS

In the accompanying drawings:
Figs. 1A to 1C show manufacturing steps of an AM-1.CD):

IFigs. 2A and 2B show manufacturing steps of the AM-1.CD:

Fig. 3 shows manufacturing steps of the AM-1.CD:

23 Fig. 4 1s a top view of a pixel:



Flu. 4 is a top viewofa pixel: Fig. 5 shows an appearance of a |liquid
crystal nodule: Fig. 6 is a cross sectional view ofa transm ssion type
liquid crystal display device: Figs. 7A and 713 show structures of NMOS
circuits: Figs. 8A and 8B show structures of a shift resistor: Fig. 9is a
top view of a pi xelipo¥ shons of appenrpreeseint liguidentsifimodile: 10 is a cross
sectional view of the pixel portion of the present invention: Figs. 11 A
to 11 C show exanligse of a @F@&tsEomhif ’

exanpl es of el ectronic devices: %QAQ%“ %?é t(rj QF{&%‘Z%I} \ilr\jAl l(mqg]&%m (WU‘“
after etching..j4.is an observation SIAM picture after etchinLl: F| g. 15
shows a rel ationship between reliability (2f)-hours assurance voltage and

10-years assurance..vol.tage nd a Lov length in a -I1"l of a driver
circuit: 15 Figs- ?‘i%%%%gn‘ig%?%é??‘ q“eFCt“Hﬁs\?f SIS @rfues: nodul e and a cross
sectional view thereof. resgectlvely 1: iu. 17 is a cross sectional view
of an 1: 13 nodul &igs.BAgand 8 showsstaicstresiof askifofesaugat e si de dri ver
circuit: Fi~~ 19 is a timng chart of decoder input signals: and 20 Fig.
20 shows a struct litig Disa wpuiee diaddxerporaon e taupiesertimdNanl . 1)
DESCRIPTION OF TI IF PRI.FI:RR 1) 1:M3( )1)I MN I S .An embodinent node
of the present inyentiignis~h éloks RecliGngr {egd ol?e {h@Whixel fo? ion B PRKE present
insulating filmis Yorned on a substrate and t hen g scrini conduct or Faver
havi ng a preqilgt&lrur(ghned shape is formed hx a first Jill otolithog, raphv
st ep.

Figs. 11A to 11C show examples of clectronic devices:
10 Figs. 12A and 12B show examples of clectronic devices:

Fig. 13 is an observation SEM picture after ctching:

-

Fig. 14 is an observation SI:M picture after ctching:
I"ig. 15 shows a relationship between reliability (20-hours assurance voltage
and 10-vears assurance voltage) and a Lov length in a TFT of a driver circuit:
5 FFigs. 16A and 16B arc a top view of an EI module and a cross sectional view
thereofl respectively:
I1g. 17 is a cross sectional view of an FI. module:
Fig. 18 shows a structure of a gate side driver circuit:

Fi

~

1. 19 is a timing chart of decoder input signals: and

)

-~
~

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

f

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.

6O



Next. all insulating film(iilcl udi ng a gale Insulating film covering the
sem conductor laver is lormed. A first conductive film a second conductive
f 11111, and a third conductive filmare |am nated on the insulating film
First etching processing is performed for the lanmnated filnms by a second
phot ol i t hography Nep. to ihewimiag date (iklediegtd ede iRARUILOMA) fdok-8ting the
conductive |ayer and a second conductive layer, a source wring of a pixel
portion. andsahicaldaetor e, Rflbx%é(ﬁrAWi&QL‘OE&EéIf\-%?}lllll.\pg Q‘()‘]U%E\{ldl‘i&i\tcnﬁl 1. apd
present invention. after 'the gate electrode is orrredL, a gate W \r/\,iw dhl S
formed on an,j Sisul atd i Next, wth a state in which.a
resi st mask fléfr]?rgg{)#@/tﬁh'é ig@c‘ggg‘m%ﬁ{eﬁih@t&f:i”fsrll'(g‘&f”&dﬁly"s 5y Lf‘é‘_”l“@f”t"“&%“'i’%
is. an inpurity elenment (phosphoruys or the Iikei) " provi ding an n-type
is added to f*h!i“ %m%‘gﬁaﬁ@é‘?lﬂ}% Rinphy d%6¢PRA P 9‘£éﬂmlﬁwamlt.\yswm Byiooms: gate:
(having high concentrations) in self alignnent. Next. with a state in which
the resi st’ mgbkipde ndicilrorn hdirsteaddctiphiayetl zixtdmg:capdhymsdLemnicsla,\lxe]‘zf! s@gcet
is. an etching condition is changed and second 1; etching processing is
performed towidnmd o pikst p@oodugid xe ele@yede ofhicshin #oMlon. INSRCOAL in the
conductive |ayer (second width). and a third conductive layer (third
wi dth). whi cBresBAVRIVERRES. JTRE thOPse %@ dE h@?(gﬁﬂ% hidRE nWix F i %}?!leQﬁ{ af han
er than the third wdth.

the second wdth. and the second width is W

Here, an el egirode. G d-pf-the first conductive |ayer. the second
conductive |§&%‘??~“‘§ﬁfgﬂ{?ﬁgﬁ%ﬂﬁ’fﬁd conductive |l ayer becones gate el ectrode of

an n-channel TFT i rst _.Hat e el ectrodg). A material filmcontai ni_ng mai nly
TaN or NV nun he O€EH AU He FilEsin ¥oHdud ifgais) apask wierewdi én i iec sreaind
wWith the insulating filmin order to prevent diffilsion tO a channel
| Ormi ng ré¢gi BRoLOAt@raphy e isdsit et dnsanfaperitat!cathlghoSointrak or Bklikd for
mainly Al or CI1 may he Used as the second conductive layer. 1'urtller. |
material 111lpddidiogntrainimgismaddidytoTihe shiichhdiasordlalewcahaaty peshphance.
111, 1\ used as the third
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
ts  etchmg processing is performed to form a first conductive laver (first width). a second
conductive laver (second width). and a third conductive laver (third width). which
have taper portions. Note that the first width is wider than the second width. and the
second width is wider than the third width. Here, an electrode composed of the first
conductive layer. the second conductive layer. and the third conductive laver 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 tirst
conductive layer which is in contact with the insulating film in order to prevent
diffusion to achannel forming region. Also. alow resistance material film containing

mainly Al or Cumay be used as the second conductive laver. Further. a material 1ilm

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



conductive laver. Next, after the resist nmask is renoved, an inpurity
el ement for providing an n-type is added to the sem conductor |ayer
through the insulating filmusing the first gate electrode as a nask.
After that, a resist nmask is fornmed by a third photolithography nethod
(step) and apndumgpveilayerel ement for providing an n-type is selectively
added in order to reduce an off current of a ITT in the pixel portion.

Next. an interlavalext.ngwh #td Agist Rk iiSrdndvmRd a0t narit) GBSE ongpchi ve
film is formed thereon. The transparent ébndﬁc{iseléfﬁﬁﬁgg{ggtféwgggg%b a

fourth iu phatehtd. . et aR)...Lo._f a. pi xel el.ectrodg. Then.
contact hol egqéﬁgsf‘?r?%ggg'g)}} Sgﬁ #IP&?( H&E(hgp%ﬁlittﬁ’%%pa hﬂ}ggp@ﬁﬁl—]@r‘é@,m%g}hié‘éf
hol es whi ch ;,S[%cj]l‘j ﬂ{)ﬁri_t% _regions. | contact hole which reaches the gate
el ectrode, amd s LRI HBME which  reaches a source wiring are formned.
Next, a conductive film nade of a | ow resistance nmetallic material IS
filmed. Fi A gafdloithatnyresish maskds famedityra dorshelstp higoghwhsouetbedwsiepng

and the Inpurity re _i()Il. and an el ectrode for connecting the pixel
el ectrode andnd ke iimmpuity ejernagifon pasddingr aed-tvby i@ sslextitelpheideliih hpararhy
step. Ill the present invention. the gate wiring is electrically connected

hol e provided in the interlaver insulating film Al so. the source wiring is
21) electrically g 3 P -] ' region ,.source region) through
a contact hole pggg?gghﬁ??}lﬂe&g} sﬁlﬁgfrgl@b{{efrstﬂx%h %{F{]‘h%“'f‘“ipl“}ﬁm#ﬁ’?‘ﬁlWéZ"F Hﬂﬂb
el ectrode copnect e‘di B\ lth t,L,]I e pixel electrode L{? el ectrically connected
with the i mplr (19 Fedlbr dr 8t FEPBRYL CORCURIGR HUB okt BEiCTHeH d¥pRolfitaed i n
the interlaver insulating 1111111. "lulus. an clenment substrate including a
pi xel por'ti ophdalihegrapipi wethod (stephio &rranagixdl dedipdand fendcomect lodleg uid
having an | :f~It7S circuit (n-channel EI | s) as

formed by a fifth photolithography step. Here. contact holes which reach impurity

wi th the firakugabe off eRtEALE OTF RIPARYICGAIAR! ectrode through a cont act

regions. a contact hole which reaches the gate electrode. and a contact hole which
reaches a source wiring are formed.
Next. a conductive {ilm made of a low resistance metallic material is formed.
ts A gate wiring. an clectrode for connecting the source wiring and the impurity region.
and an electrode for connecting the pixel electrode and the impurity region are formed
by a sixth photolithography step. In the present invention. the gate wiring is
electrically connected with the first gate electrode or a second gate clectrode through
a contact hole provided in the interlayer insulating {ilm. Also. the source wiring is
0 clectrically connected with the impurity region (source region) through a contact hole
provided in the interlayer insulating film. Further. the clectrode connected with the
pixel electrode is electrically connected with the impurity region (drain region)
through a contact hole provided in the interlayver insulating film.
Thus. an element substrate including a pixel portion having a pixel TF'T (n-
25 channel TFT) and a driver circuit having an EEMOS circuit (n-channel TTTs) as

8



ti shown in Fig. 7A can he forned by perform ng a photolithography step for
six times in total. that is. by using six nmasks. Note that the exanple in
which a transm ssion type display device is manufactured is indicated
here. | lowever, a reflection type display device can be also manufactured
using a mat eshakn haVingA antboforned be gkt foemmad FRABLM oePipiheePiorelx times
el ectrode. When the reflection type display device is “manafactured. since
t he pixel el dg,.can Ln i neo wi-t hat:he. .gate.-w.ring,
p BELRAOGE A bk’qt.?g&rr g??r‘é% \E'ygkﬁé Ak }I?cvegm@)slk d xﬁ A\ Mlgg a tgwsgldﬁlq)é

t he el ement substrate canh usi ng

matrix light, emtting device having an O.ED (organic |ight emtting

devi ce) cgn Bd* ﬁ]ﬂlflgél?'l‘j%d‘? MR g‘rﬁregdéén‘Sthﬁéq]qr‘éhﬂ'J“égﬁ‘H-i hiFisUPRAYPY he
il whole dri .ve{ circuit is conmposed of n-channel TFTs and the pixel
portion is af$playoyoseeribbe alspimanypetyrest using kanaerialrFmeng lanhigheclegiig
emtting device enploying the O _Il:l). at |least a which functions as a
swi t chi ng sel pragettyafar eheTpikef arlectsadepl YWhan athe uretleationt aypheali§pii-Rleviar ¢
provided in each pixel. Irrespective of "a circuit Structure of a pixel

and a drivi ngafRide@sted asihed thelpivdlictéttictie @h¥etbhaad b¥ienaahLA d@’i\qﬂh tlflch
the 01.11) and supplies a current thereto is nade to bé an n-channel |

1'. The QLI gl b ac, L.nckudi.r .conpaund (grganic |ight
emtting nﬁ%ket% i\{'}?@gi HJL%%%@%M{E&%M;@E%gﬁ@g?%&ggu@}eagltgnqupgp1P1§)§h§g an electric
field thereto (electro |um nescenc ? i s .obt i'n‘e)gh(her einafter referred to
as an organic | i ghtS%eAl @FHHg Mty deht emptige dexicediqying aafHdale (ongnaic light

| um nescence in the organic conmpound Includes ,n Iight em ssion produced
when it is rebiiHAgdeTicshsad kg mgnelacexed.t y¢rom-easapbtindight gnouimg destat éhe
(fluorescence) and light em ssion produced when it is returned froma
triplet lexcwvhald dnvstatait s @ngrooddfst-etmnepAvdphordesiegrice) portidnciassoof
the light emtting device of the present invention, of the above-nentioned

light em ssiaispoRUtdTer plut gt of AEHARHENTITRY hethi3Rd ehidiRb it e dhPibtine
em ssions may he Used. -
the OLED. at least a TIFT which functions as a switching clement and a TFT for
supplying a current to the OLED are provided in each pixel. Trrespective of a circuit
structure of a pixel and a driving method. a TFT which is clectrically connected with
15 the OLED and supplies a current thereto is made to be an n-channel TFT,
The OLED has a layer including an organic compound (organic light emitting
material) in which luminescence produced by applyving an clectric field thereto
(clectro luminescence) is 0btainc~d (hereinafter referred to as an organic light emitting
layer). an anode. and a cathode. The luminescence in the organic compound includes
20 lightemission produced when itis returned from a singlet excitation-state to a ground
state (fluorescence) and light emission produced when it is returned from a triplet
excitation-state 1o a ground state (phosphorescence). In case of the light emitting
device of the presentinvention. of the above-mentioned light emissions. either light
cmission may be used or both the light emissions may be used.
AR Note that in this specification. all layers formed between the anode and the

9



Note that in this specification, all layers fornmed between the anode and
the 9 cathode in the OLEO are defined as an organic light emtting | ayer.
Concretely, the organic light emtting |ayer includes a light emtting

| ayer. a hole injection latter, all electron injection |aver. a hole

transport | amhod@ndﬂ@rolel@ctm@m;b&@aﬁ@b} AndYBERL cnBash B LY - ChR@ fLEl ) has
a structure in which the anode. the |ight emtt| ng layer. "and 5 the ‘cat hode

are | am nat egﬁilgbnné)fagﬁlremltﬂ]@fjﬂlcf; [fl 69 atiwhh cﬁﬁﬁﬁ%tllf{ﬁ athﬁﬁ{l?llu%mﬁ {f\a%h‘m

where the has“a structure 1n h%

| ayer, the Ii emtting |ayer nd the ¢ thode re Ianlnated in order or
a structure pﬂc%pdﬁl&chgn aNoe | 19@&??}6%" ﬁ}‘@f}t figh Ahaylertron feanspejitlaver.

emtting layer, the electron transport and the cathode are

o nat od | aHoaal. tho Oy 159 hann T whish sh gund: the KW imeaser, amd 3
is loruled by conbining an enhancenent type and a depletion type. before
t he | or matsi othoofathde arohdnichieden ofddrmin addwsk to ghif srmadrd. thead sanege wange an
el enent belonging to the group 15 of the periodic table (preferably.

phosphor us) @i HEReta HRLQRE MOWhRA R MIAPHShOLt g ctRAr fafel Gné abhe
(preferably. boron) may be selectively added to the seni conduct or | ayér

which is to Q‘?lbttln% lQD@rngﬁ% tIfIQEE'{'thc ?cgla%na*{gﬂ 1B;l}rﬁucglsq sllru ﬁ{m 1r? ‘hﬂEh 1hv.

substrate can u3| ng séven mas
made using the %1 nnel [ } , tE omever] it “ mnthout ﬁngng
that a p-chaAR¥ elgﬁnwg PHIREG 'BY ‘ﬁé F AN Apetl “’W““@P@ AYer:
i nstead ofthe n- type inpurity elenent. In this case. the whole driver
circuit is aedfusedhede aredmaingesd mardems and the pixel portion is al so
conposed of' the p- channel |FTs. The present invention nmade by the above
structureiW 11 baldesdrdinbed:DiM@6reercudeasahbwinaaddg ofi3 tih&rfield towemgbining
enbodi ment s.
an enhancement tvpe 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
periodic table (preferably. phosphorus) or an element belonging to the group 13 of the
periodic table (preferably. boron) may be selectively added to the semiconductor laver
ts which is to be the channcl forming region. In this case. the element substrate can be
formed by using seven masks.

Also. description has been made using the n-channel TFT here. However. it
goes without saving that a p-channel TFT can be formed by using a p-tvpe impurity
clement instead of the n-type impurity element. In this casc. the whole driver circuit

a1y composed of p-channel TFT's and the pixel portion is alse 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.

2 (Embodiment)

1



(I .nbodinment ) Iti [Enbodinent | ] An enbodi ment of the present invention
W Il be described using Figs. | Ato | Ctol:1g. 6. Here, a nethod of

si mul t aneously manufacturing 11 | s conposing a pixel portion and TFTs
(only n-channel TFTs) conposing a driver circuit provided in a periphery
of the pixel [portiddimcon]} he same substrate will he described in detail. In
Fig. 1A a glass substrate, a quartz substrate. a ceram c substrate. or the

i ke can be used mscmbothséiaiend fsch Ml BS UtakheaisHRE Akl £ 1o

substrate, or a stainless substra Ich an 1nsulating m-i's formed

on the _surfaqge. TR 81 A oL 0uBehas e ARSI B L s

resi stance. which 158 fesistant > o | tur T
embodi ment may he used. Then, as shown In 1 A a base insulating I-11111

() | nade f ﬂ%ﬁq]ﬁoéﬁl@“ ?H%Hﬁ'ﬁtsi(ﬁ@‘}'ﬂi'FMﬂ“eéJé‘ﬁ shOmMPeSINE dghisx ictieutipravidad
silicon nitride film or a silicon oxynitride film (Si(-)\N) is formed on
t he subst rat é 20BripAsnaofipipeed! pextampdre thd sahansubatretest i List deseribed ingedili n
which a two-1ayered structure is used filr the base insulating film10 1.

and a first silidoligdviatalasdgubditate, hlQlartzSubfraed ctdiicaubfik-aknNgsse gl SV
ml|l to ]J]UO 11171 wusing SII-1-,. Nl 1. and N () as reactive gases and a

second silicepn 8xYi8éd ad AQiHstrhleMa0h Bilichg sdi¥dRd zz%&tg\llli% L EEDGRS Qi dR9 nm
to 150 nmusing Sill.. and N. () as reactive gases. S0. a srlircon nitride

a
filmhaving gq,fd i thi ss of. 1) 231111 or |ess may be used as .tlle base
_ . !lét’g&l.lv\\ﬁira D Asulati SHETAeR. dRay ¢
insul ating film TOT. enﬁt%e?‘ il % &Wi Priogaed Ppqthy ié‘ Psdf f _Oﬁés“‘it_ﬁl- 2
effect of i rini ng getteri .n]g efficiency 1]l a gettering step which v ill
he perfor med” PteRIabHE SRSRICRRVIRS & caf resistansachied s rpiigent g pragessing
Nickel tends to nove to a region having a high oxygen concentration at
gettering!® "fampaatire in higgmbedwhont nefhflecesode to use the silicon nitride
filmas the base insulator film\\ hick is in contact

Then. as shown in Fig. 1A, a basc insulating film 101 made tfrom an insulating

film such as a silicon oxide film. a silicon nitride film. or a silicon oxynitride {ilm
(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 {ilm 101, and

15 a first silicon oxynitride {ilm 101a is formed with a thickness of 30 nm to 100 nm
using Sitl,. NI1;. and N.O as reactive gases and a second silicon oxvnitride film 101b

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

20 effeet of improving gettering efficiency in a gettering step which will be performed
fater in addition to an effeet such as a blocking laver. Nickel tends to move o a
region having a high oxygen concentration at gettering.  Thus. it is extremely
eftective to use the silicon nitride tilm as the base insulating film which is in contact
with a semiconductor film. Also. a three-layvered structure may be used in which the

25 firstsilicon oxynitride film. the second silicon oxy nitride tilm. and the silicon nitride

I



with a sem conductor film Also. a three-layered structure 111M he used in
\\ hick the 2 first silicon oxvnitride film the second silicon o.\:\
nitride film and the silicon nitride 1l filmare lamnated in order. The
sem conductor filmas an active |ayer is obtained by crvstallizina an
anor phous setthcardugigricd (4 sadeer med on the base insulating filill 101. The
anor phous sem conductor filmis formed with a thickness of 3() nill to 60

 After 5 that ia. gehRbhiGabt RN GRTEKEE 1M i RRPRL NN A hAY ag 2

catalytic action for pronot |ng crys al l'ization |s use

acetate Solutlon i.ncl udi.ng nic h onyer si on
e appti od GEPERES MR HunLarmrB iR ' nse RATLe G i of ¢ Te
spinner to forma catalytic contained |ayer. Wth keeping a state in which
the anor pho"¥eRpsoiaspiuctontiim s foaned Wita %fl\lww PR 19O vat Alfler ¢
cl ement contained |ayer, thermal treatnent for crystallization is

per f or meds Hhm;hhge@Mhodknemm(nthelhméﬁmahmmdéamn%hnvmgzpemmbHMHﬂnhm frl R
| A method. A lanp light source for heating is tuned on for I second to 60

seconds. pr;ﬁt)mmh berystdllis@enmnidsust @ ah@ asaclandsctandsoliiien R@IdELE fckes at |
repeated for tinme to 10 times. preferably. for 2 times to 6 tulles.

Al though the, n'l ioesh ﬁlsl'nc{(’mbﬁlt &ﬂﬁ'efs\{mgdsu'gﬁ}}gmﬁ dr@hd 9 SPWESED 711%?& t Y

he all arblt ry|nt e sem con mls eated soO a

750) C T vE 9"f@\aiﬁqg{nm\’ﬁﬁ%%@hﬁﬁgg O SR

filmis just heated. in a nonent and there is no case where the substrate
100 itsel f is di stohteapiagad st E%f’b‘t‘ 8 the ampphougaymiIqoRdugen AL contact
sem conductor filmcan he crystallized to 2 obtain the crystalline
seni conduct ovitli ithencatah tisrdenceniocomaineddayea. dreymthirtaipanl dov vrasiadiagion is
percentage of crystalline conponents in the entire volunme of the film
further and degiorgpdi rinathdet@dbdlgdit, the thermal treatment is performed by an RTA
method. A lamp light source for heating is tuned on for | second to 60 seconds.
preferably. 30 seconds to 60 seconds and this operation is repeated for |time to 10
times. preferably. tor 2 times to 6 times. Although the light emission intensity of the
13 lamp hght source is sct to be an arbitrary intensity. the semiconductor {ilm is heated
$0 as to be instantancously heated at 600°C to 10007 C. preferably. about 650°C o
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 crvstallized to
20 obtain the ervstalline semiconductor film.
In order to increase a crystallization ratio (a percentage of ervstalline
components in the entire votume of the film) further and to repair a defect left in a
crystal grain, laser light is irradiated to the erystalline semiconductor film. As the

laser licht. excimer laser light having a wavelength of 400 nm or less. a second

[
‘hn

harmonic ofa YAG laser. or a third harmonic thereof can be also used. Inany of the

12



cr\stal grain. laser light is irradiated to the crystalline sem conductor
film As the laser light. excilller laser light having a wavel ength of
40() nmor less. a second 25 harnonic ofa YA(i laser. or a third harnonic

t hereof-can he also used. In any of the 1' cases. pulse laser fight having
a repetitionchsaqpelscyawet liahobavia® alcpetitich ﬁr@@@exﬂd\zoll dhout$ediz tNeO@SLIis
light is condensed to be 100 mJ/ cni to 400 mi/cnf an optical system

and | aser progessihidad@ridhGé Yﬁ?&l 05%:/5' %3:5 }Bd ﬁgﬂ[ééﬁlj ql((?(anil'h]lgil%g' a:}'loggptﬂagX

performed at an overlap ratio o n ‘exanpf € |

ul se | aser di conti nuUous OscL tioon | aser
lr?ny al so be GS?&IEHI ‘S]%oflaé' pfmcbﬁ’[mvw’ & EFV&'{IE\‘PL A I“‘a&“gbe“‘ln(},]ré4 EPZBC at
crystallizati on of the am)r;]')hous sem conductor f ilnl, it is preferable
that a sol | ®°TRErd abpa By g laY ragosd Yo n@>8@%t|nuous oscillation is used and
one of "a second harnonic to a fourth harnonic of 'a fundanental wave is
appl i ed. Typi cal | Nota te@condxarplchsimpthiccp(l582adeulid Jndicated thiiy. dihavemni £
(355 nm ofan Nd:YV(). |aser (fundamental wave: 1064 tall) may be appli ed.

Wien the contontimususescillaliahilaor mas alsoibd 1de€din drasab obkdigAtr \G‘swt\\t;ﬂ% flli -9
tlle continuous oscillation Y4'().. laser having an out put of

converted inteyia 5%%FBQ Gl %ﬁm@n e fhé 4115‘&@5019%&1%?!)ncﬂ&nﬁnﬁu i p&‘liélr‘ﬁ?ﬁ‘t ﬁ]laL

met hod of"’ r'ocatl ng a cryst i"cal
resonat or anq

LB ?s 1& argnnlg Then. ﬁj' g IS ﬁreferab
formed into & Pég éﬁ@?ﬂf’a SHdpedugpe ﬂméqulﬁtqst AtgR Inwseding el adeaeichg
surface by ap optical systemand irradiated to an object to he processed.
At this tine m%ﬂ"’é‘h&@)iﬂ“ﬂgﬂ?ﬂ' th)(,méﬁOfalﬁd.)\(]d'll@e@{dh_\\ﬂbl_ spOOligd W vigirl Iy, a second
(preferably. 0.1 MNWcmto 10 MV'cnl") is required . | lien, the
sem condutt oPafime AR ha) poy ddrd ratanie(3p Stron | @iser NE i GHE) . atsca(tap@zadcnml
of about 10 enc's to 2000 curls to be irradiated. Note that a technique for
irradiating haseri(dighh) aht 8¢ applerdred hen vt @ntingatd &R illation laser is used. laser

light emitted from the continuous oscillation Y VO, laser having an output of 10 W
ts 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 clement in a resonator and
1 emitting a harmonic. Then. laser light is preferably formed into a rectangular shape
or an elliptical shape on an irradiating surface by an optical svstem and irradiated o
an object to be processed. At this time, an energy density of about 0.01 MWiem?® 1o
100 MWiem® (preferably. 0.1 MW/em® to 10 MW em’) is required . Then. the
semiconductor film may be moved relatively to laser light at a speed of about 10 cm'’s
20 10 2000 emi's to be irradiated.

Note that a technique for irradiating laser light after thermal crvstallization
using nickelas a metallic element for promoting ervstallization of silicon is used here.
However. anameorphous silicon film may be ervstallized by the continuous oscillation
laser (the second harmonic of the YVO, laser) without adding nickel thereto.

25 Next. the following gettering processing is performed to remove a catalvtic
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using nickel as a netallic elenent for pronoting crystall ization ol'sil
icon is used here. | |owever. an anorphous silicon f ilmnmay be
crystallized b\ the continuous oscillation |aser (the second harnonic of
the )VO4 laser) w thout adding nickel thereto. 25 Next, the follow ng

Bettering prekassitiglidedrrihocrhilie ‘Ee‘?ﬁ"%ﬁd@ct&aﬁﬁ‘llt YA lﬁnngﬁid@ineiq'?& n]gcd on
included in the crystalline sericonductor I'm A barrier |ayer ned

on the crysggldd &%”ﬁl%ru.ﬁ‘l(?& !Lﬁ{x fh'n. rﬁts btln?crt?%r r.ld ;&HOEYFIHBV%@) gﬁd?' m

is formed such that t he cat @l ckel

ettering cite, by rma treat dfurther an etching Solution used
ign a st eg olhpén‘é\}' Y3 &lBagiyt &reﬂtfi)cf"i“ébg Bexed Agta petetarde tothermal

exanpl e. a chenical oxide filmbrined by processing using ozone water or a
silicon oxi d&eQiGay and fwstgiyintsechingsplution usddsingysea dfircaton ore tha ghiténing biavi ng
such a property is particularly called a porous film Next, a sem conduct or

fil mincl udi dgeanoigienetrgias el ermnplci s chanialoriicdilnBelr In@ﬂliﬂ@lééésﬁn("t&n‘m' S
enbodi nent, at a stage of filmformation by a plasma CVI) “iii nethod, a

sputtering meihiadwarr of B8illdok&de 65107 ﬁhﬁ%\o& us%qd 5 Qg s{?yc:ﬁ@ﬂtloqp 'iqﬂﬂ ng
met hod or an ion inplantation nethod after the fil orma

of 1 o010 - MR Shef ppt A PR erdg%mf%'u?f & atcma Co 1 10 cnt

is formed. Atier,that. thermal ti-eatnient such as an A nmet hod using a
lanp fight sourceN¥y:d 6‘1““‘t‘ﬁg$‘1‘lcé?r ﬁ‘@a‘t‘ ng & rh‘lﬁ%t Qf‘hrﬁllté’d@nl i§ fpERESEEY t o
nove the catalytic elenent to the Bettering cite in a |ongitudinal

di rection. TAFlerigeritml It hémembadinatnd catsestags ofidilmnivealition W tdhplespeCyit o a
heating condition, a lanp light source for heating is tuned on fur |
second t01“60m§éumhd&pupmerhsenainlhw Blhs dkondat et Ferkits band ibRidSpine
operation is repeated | tine to 10 tines. preferably. 2 tines to 6 tulle;.

Al t hough t hembktin@lldtandenimplaftibRneRsd ¥ the (e (LATRI RENSQUINGE 1 i15Et
to be an arbitrary intensity. the
including a noble gas element at a concentration of 1 = 10 jem’ 1o 1 x 10% /em’.
preferably. 1« 107 /em* to 1 = 107" /em' is formed.
Atter 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 catalvtic element to the
gettering cite inalongitudinal direction. This thermal treatment also serves as anneal.
With respect to a heating condition, a lamp light source for heating is tuned on for |
sccond to 60 sceconds, prct‘crabll}', 30 seconds to 60 scconds. and this operation is
repeated 1 time to 10 times. preferably. 2 times to 6 times. Although the light
20 emission intensity of the lamp light source is set to be an arbitrary intensity. the
semiconductor tilm is heated so as to be instantancously heated at 600°C to 1000°C.
preferably. about 700°C 1o 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 ClF; or wet etching by an alkali solution such as an

14



Sengi eonductoi - fihll is heated so as to be ilnstailtaneoustl' heated at
6()() :Cto 1000 C. preferably. about 701) Cto 75000. :liter the
conpletion of the Bettering step. the gettering cite made of the anorphous
sem conductor is selectively etched to renove it. As an etching nethod. 25

dry etching HU;LIJ@MH%ORJtﬁ‘ﬁlW%CRMHg hi dr%m\?%irj t&?&ﬁh\ggmm’mﬂpmﬁ \Kﬁ'!’l\ld%?(? Lhon

such as an 14 aqueous Sol | .t [%i I Acl

b
used AL thi E”‘P LANE %ﬁ"‘?ﬂ '°‘??&%élﬁc§‘oé‘?‘f*ua@m Hé"‘!a‘é“gﬁ‘“e't":}’mo‘ﬁa oY

Al so. the barr a 6 may be renoved by hydrofluoric acid in a later
step. In or dbtrc ’c”(‘} ﬁ‘ﬂlﬁ?‘évé\ t‘héh‘cP@‘@Faiq\Fké@@ By h|Lal§'é31|m kit gRihy deyluseic acid in
irradiated after the crystallization step. After that, the obtained
crystal line skierceenduatarderiolimprevgthocessetzaionetoshi lmgn rhay e preigetennitned
shape to form sem conductor |ayers 102 to 106 separated in an island
shape. Af tserthcheysellizegagsepor |avers 102 to 106 are tllrnled. all inpurity
clenment b61" Il providing a p-type may be added thereto in order to

control a thr eSho}\ﬂeY@ak’Qhé M?lq nﬁ:d(&\ %@zﬂltgc g&%gﬁbué]{mlil[(l;]hl.\é)sl()bLsﬁtc?{T\(eilgan“

bel onging to the ~ roup 1 erio

alltrrrrerelyl i s known as i rity el ement
filr providi ]rrllgjl gx(ugl]_c%%;lb]én%cg%pgg% é‘a’ﬁ& jnAUgop day g %Qf & Hﬁgék% r“ﬁ& 190m
107 covering. fhe em conductor layers 1 02 to 106 |~ separated in an

i sl and shape'S|28disgaped. The gate insulating film1()7 is |wred bN a

pl asma CV1) nethod or a sputtering nethod and nade fromall insulating
fillll includi ngA8ict thesnmidvadiingr idysrs Hi2akri@ssirsktnied. beindirtd: oichanh toi()
ilnl. ()f course. the unite insulating film 107 can be used as a single
| ayer of it hepioniiih@hipdgplivhdy be hdddduticRgo irSbidee @Nc®ftrd J AREIMALESLE WeHW e

t her eof .
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 clement
for providing a p-type to a semiconductor.
Next. a gate insulating film 107 covering the semiconductor lavers 102 to 106

15 sceparated 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 130 nm. Of course. the gate
insulating film 107 can be used as a single layer of the insulating film including
stlicon or a laminate structure thereof.,

20 When a silicon oxide film is used. TEOS (tetracthyl ortho silicate) and O. are
mixed by a plasma CVD method. a reactive pressure is set to be 40 Pa.and a substrate
temperature is set to be 300°C to 400°C. Then. discharge is performed at a high
frequency (13.56 MIZ) power density 00,5 Wiem™ to 0.8 W eme to form the silicon
oxide film. After that. when thermal anneal is performed for the thus formed silicon

25 oxide film at 4007C to 3007C. a preterable property as the gate insulating film can

15



2' Wen a silicon oxide filmis used, TECS (tetraethyl ortho silicate) and
O are mxed by a plasma CVI) nethod. a reactive pressure is set to he 40
Pa. and a substrate tenperature is set to he 300C to 400C. Then. discharge
is perforned at a high frequency ( 13.56 M |/) power density of0.5 W cm
tot).ti \V epbbtfindd.1ri 1l the silicon oxide film After that. when
thermal anneal is perforrred for the thus nlggled S|I|con . oxide filmat

400'C to 500' C. I APELL i nsul ating filmcan _be
obt ai ned. A tungs ttl%%ﬁi(%b) iﬂirgg(a g e 'tghqsﬁ Ge“ég ﬁ&‘? a4 MR8 Of i | m
t hi ckness of .20 ri all alum num (Al) filmI08b as a second
conducti ve fRPHAMRYY “%ﬂ '“F F‘PW"E’HN:W&?%“]O‘TO%GE arsRt @1l sovlugling lidmdaging a
titanium (Ti) film 108c having a film5 thickness of 20 nin to 100 nm are

| ami nat ed on fiinethgrdness ok id@minmgo H0OmnL.0ahd & titariem @ i) tilingEigerhdviihgnahiavi ng
a filmthickness of 50 rim a filmof an alloy (A -Ti) of alum num and

titani um havihigkaess of A0 hi GKITEEEMAke RPMNBRd nde 2ald ihanhiym Hihmohaving, ]l
filmthickness of 30 nln are lam nated in order 6n the gate insulating

107. A condugidgéten BB hAling O Q" MGt r Y ﬁn 1??111 Klvéjfe‘lﬂ dl@g‘dﬁ’%\]{l]% gn

el ement iu selected from the group consisting o

Cu. an alloy_p aboy ment .. oL ound
material i n)é i |l§gh’la+lld q{%?lfl\nqwt\?ﬁl%q QB%V&E%?Séﬁgﬁﬁo MR- %‘éﬁﬂ‘i Eb’l’?&ﬂﬂl"g‘?‘qg‘i"l"}ﬁ
represented b ol ycryst i ne |I|conf|Im doped with al] inpurity

el grrent suchaé'ém ﬁ yﬁ%)s)r/‘ﬂfsaqrﬁv e Z’aiﬁ’é’étq&is‘éd’fﬁ@’ @‘hﬂ“‘f&(ﬁ‘étmub’(blﬂiéddtﬂ Ve7.film
Al so. there may he enpl oyed a conbination in which the first i5 conductive
filmis made fromiaondngstanalevipl far ItmmmlgéhsemtorathodduutmL\ketrhm an dlsmimade
froma Cu film and the third conductive filmis made froma titanium (TO
film a wonkilaatd dron thavrioth doneisfing of TRONAUTT iwe Al i IS, madlof RMeAal
tantalumnitride ("1 aN) film the second conductive filmis nade from all

al um num (Al fncfddifd napfvting abBi ¢ E'ln.nfc?i'i‘cm b(‘ﬁﬁg&t}gl”‘%&ll a? nlimrg&mﬂ B the

titanium (Ti) filny a conbination In vhi ¢

I m

above clement. A semiconductor {ilm represented by a polverystalline silicon film
doped with an impurity clement such as phosphorus mayv 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 sccond conductive film is made
from a Cu film. and the third conductive film is made from a titanium (T1) film. a
combination in which the first conductive film is made from a tantalum nitride (TaN)
film. the second conductive ﬁlm~ is made from an aluminum (Al) {ilm. and the third
conductive film is made from a titanium (Ti) film. a combination in which the first
20 conductive film is made from a tantalum nitride (TaN) tilm. the second conductive
film is made from an Al tilm. and a combination in which the first conductive film is
made from a tantalum nitride (TaN) film. the second conductive {ilm is made from

a Cu film. and the third conductive tilm is made from a titanium (11) {ilm.
Next. as shown in Fig. 1B. masks 110 to 115 made of resists are tormed by a
25 light exposure step. and {irst etching processing is performed for forming a gate
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211 conductive filmis mde froma tantalumnitride (1'aN) film the second
conductive filmis nade froman A film and a conbination in which the
IIrst conductive 61111 is made froma tantalumnitride (1 aN) film the
second conductive Illinis made from a Cu film and the third conductive

filmis madecfecovdaand & aningm The first bﬂcmndﬁlﬁ‘r&essﬁf?’ i§ POMBrrh &Y il Ror a Bikst Li({mﬁj’(s 1
10 to 115 made of, resists are forted by a I ght exposure step. and

first etchi ngoﬂalgl%ﬁs‘ﬁkpﬁIS‘L@O]‘R’PEJCH[I{I;EEIOI{&{IOITIOr}—rgl N8 ugﬁﬁ 8 mjrqgﬁ Q{qt é&?lg\emlﬁnd

a wring. The first etching processi formed

condition an n ndtlon Fr t tch )

(i nduct i vel ygogl ‘%g%zb*“ﬁﬂ égﬁl]rﬁ})]‘galc@h‘?41 Y “§“‘i:) é\ﬁlélnal ?C 8§é‘alm§’d\ﬁé’r\h@%e
ICl' etching g is used and. an etchl ng condition (the anount

of poxyei - appl‘?‘é“& "P@q&%@iiﬂ"ﬂt(&“ﬁél@]@N&lﬁﬂ@ﬂ“ﬁm)he! apiingklo otv P oxpere lappideed
to an electrode located in a substrate side, a tenperature of the

el ect r ode 3 o8utasdoum of pevsulystirctie asictiesrodn dodang ihi asapsticsic giRit 4 @nhReature
appropriately. a filmcan be etched in a predeterm ned taper shape. Note

that a chl or af thesysit@tedesated BRhESEQEE Hie, %d,thma%ls §'mq(ﬁkd p?(ﬂ’tht
li ke, a fluorine systemgas represented by CIF. SF;, NF. t I ke.

or 0, can be, ‘f’ﬁﬁldcaﬁ%ceﬁ[tamdqg ﬁ&éﬁ t‘?ﬂﬂ'&@ 9’%?&@%}% NQe A{&@}%ﬂ%} chsg 9 fj..lg h’lﬁsng

gas to be used is not limt e sul t use

here. A rati p g | o at ) set to be 65: 10 5
(seem. RI' P%?&tcg%%ia@" E ggg S\?Cdl Zéqg {ble g‘ zh’QUBbPli“é‘t;l“t‘ldg éeﬂfi?ﬁquf@/pe
el ectrode at, a prsssure of 1.2 Pa to produce plasma. and etchi ng is
perforned foPY Flazdkeddneand lhANskf oR0: gandE Used rngleBOTY casts approp8aBhy.M | 7
is supplied to a substrate side (sanple stage) to apply a substantially
negative el f bi adlthohglage: cibhing gahae bansed éandti lbrited.'it besuilebRabredd3Cl..

| ocated in the substrate side is 12.5 cm. 12.5 cm Also. the coil type

el ectrode (h€teandi0ant. N fkioioT (M1 ERpectR@IdasifwpFa 8o hs 68: 19 $ KR, an
area size

RE power having 450 W and 13.56 MHZ is supplicd to a coil type electrode at a
pressure of 1.2 Pa to produce plasma. and etching is performed for 117 seconds.

Also. RE power having 300 W and 13.56 M1Z is supplied to a substrate side (sample

15 stage) to apply a substantially negative self bias voltage. Note that an area size of the
clectrode located in the substrate side is 12.5 em = 12.5 em. Also. the coil type
electrode (here. quartz disk in which a coil is provided) is a disk and an area size
thercof'is 25 ¢m 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 ctching condition is changed to the second etching
condition. CF,. Cls. and O, are uscd as etching gases and a ratio of their respective
gas flow rates is set to be 23:25:10 (seem). R power having 300 Wand 13.36 M11/,
s supplied to the coil type electrode at a pressure of 1 Pa to produce plasma. thereby
performing ctching for about 30 seconds. Also. RIF power having 20 W and 13.36

22 MHZ s supplied 1o the substrate side (sample stage) to apply a substantially negativ e
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thereof is 25 cmin dianmeter. Il he ' filmis etched tinder the first
etching condition to formend portions of the first conductive |ayer into
taper shapes. After that. the first etching condition is changed to the
second etching condition. C1'4. .. and O, are used as etching gases and

a ratio of thdibiasesaeti Vethdgasohd @Wh'iz?é @o"ndﬁoﬁ%‘i \\th‘?dpéiZﬁng%ilg’rc(,ﬁ?\%@
RF power having SCt) \V and 13.56 M is supplied to the coit

el ectrode at bBUPHERLTIf g ﬂhLFI%IN AR ?Q&%@ V@L&ﬁé 9““‘%13%["38\ N gﬁ@i%{{; 5(3%% "

etching for a out 30 seconds

I/ is suppli the ubstr i de (sanple st 1111k a

subst ant Pgl |y ﬁ %lé]ll ﬂjlépn it 0"'?{ @é? ngg; igsidy SIOPdS 9‘“11_”L“t]]ﬁ‘é“$éklz‘ﬁn@ﬁ gicbHIdng
condition in WhICh C;L7 and C, are mxed, both the \V filmand the TaN
filmare etcHBY #@r¢ hb‘béh%f%@ﬁ’ alea raOé abbiatt 10% o 3PYer  t o per f orm et chi ng
Wthout leaving a residue on the gate insulating film an etching tineis
preferabl y incr eabedlcdlrsactp}am% obcabimigt whoboshap)dDihe maskintalde of kédts are
etching processi ng. when shapes of the masks nade of resists are suitable

the end portsdndlafthbend posionaodiHd Grss aePnd s%@é!ﬂp&md‘(l@u{ @Yﬁ’(ﬁs IQ‘%SHLEEI b@lper
shapes by an effect of the bias voltage which is applied ftate

haped condui‘ﬁf’%‘gﬁﬁ‘i%f?%@%ﬁ? %‘Af"‘%?m‘*‘%éﬂﬁ*?ﬁa%@wéufﬁ) G wgataueﬁ“f% An "
I th duct i third duct
(frst conaulidioar MEERE Tiortias FBIes 25 305ni UoRatCERUSIE) EPBIATETD o

122b. and thj rd conductlve | ayers 1 17c to 122c) are formed by the first
et chi ng pr oc@ysisnd./ imdEapade &onuiher bt conguetevilares dhgateenidesud attivedafdrk.m
Regi ons which are not covered with the first shaped conductive layers 117
to 122 arle autied third aboduc@0e davers ¢firQ condducovE davort hi Imaero negh.oRsond~ |
lere. | sanple is prepared and an experinent on the etching condition is

performed. Wdndutgspretrstia 7bhe | 3aRhe thidd &Mf&ﬂétx@@l‘ﬂc\usmlh@% M8 3 abd [dPned
t hi ckness 01' 50
by the first etching processing. Reference numeral 116 denotes a gate insulating tilm.
Regions which are not covered with the first shaped conductive lavers 117 to 122 are
etched at about 20 nm to 50 nm to form thinner regions.

R 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
nn. a film ol an alloy (Al-Ti) of aluminum and titanium having a {ilm thickness of
500 nm. and a titanium film ha\-'ipg 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 afier 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 laver.

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

J

25 the masks T10 to 13 made of resists. BCI; and Cl are used as ctching gases and a

[



nin. afilmof an alloy (Al -Ti) of alum numand titaniumhaving a film

thickness of *50() HIl. and a titaniumf11111 having a filmthickness of
30 nmare lanmnated In order on a quartz Substrate as in the case of this
enbodinment. | ? 1S a picture obtained () by observing the sanple using an

SEM i nmedi at ekt af tiesir t%ts{%&ilﬂg’ odsIRET40E B, Wﬁlﬁgg'@%g‘%gﬂgﬁg{mﬁ}&l Igﬁéﬁg

t he above-nentioned first etching processing.

conductive | Mo | 1g.:. n, be, assuned as the first sha

conducti ve Ig?gpé%ﬁggg%%@g?%%fﬁég%ﬁg%ggébﬁéoﬁéﬂﬁﬁﬁfgFﬁgd“dd"éﬁﬂﬂnggiizE@g.

Il Clyitlloiit repn\ i nNn tpe sks, 1 1(1 to 1 15 made of 'resists. 13C 1;
and C 1_ are!QBEHUSS pié%“ﬁﬁ"rr\}§1'e L Bedonmaggiching.r Alsoo REfparmilavings HEEW wied gas
flowrates is set to be 20160 (seem). RF po'ver having 600 Wand 13. 56
M-17 is suppBiddViit, ismippbid ta thesubbtente sulddsahpla spreesilihe sefontl. @nBactit®
produce plasma. thereby perform ng etching. Al so. R power having 100 W and

13.56 M- 1d izcsupgl dteled onddrer hitdsdtelaihg cohdRichSHFrmeatingtlk scthed SREMY
conductive 5 layers are etched under a third etching condition perforned in

the second ebedicBEne PrRCASSWE: (hd aldbhiSulYiimt REc1alAT ,pq_rr].}f LR 4 shMdLpg @
\ hed -under tHE

very small amount of titaniumare anisotropically etche

above-nentio Aol hi nd condi ti o o_form second shaped. conducti ve
| ayers 124 tg%‘g‘n(a hdarlg%oqédé)ﬁ%ﬂféﬁt’sgdlu grrtbe i%%éf"pb““‘?ﬂ‘kg{éﬁ”‘zg%gfiﬁ)% Hiti ve
| avers 124b to.129b. and third conductive |avers 124c to is 129c).
Ref erence nubfefosm sesgndighanedsoadyelive lnxensiiaditad 29 (it crediicong laysire h24a t
not covered with the second shaped conductive |lavers 124 to 129 are
slightly etched. sceofdbemdusiinndavaredldnso 12PsoandahishawductivElmsrs 128 and
IC. it is assunmed that the taper portions of the first conductive |avers
have i denti ca29¢)enqdisrente homry.gri23afvhdtdslaygale heaaine ﬁﬂﬁ.dRQQi@ﬁ?!Q\QﬁCl@ErLa

i

wiring width, the lengths of'the taper portions of'the first
conductive | yEfo\F& @ith e HRASRHRALARUERE M-ENI4Mh 980 slightly etched
to torm thinner regions. Also. as shown in Figs. 1B and 1C. it is assumed that the
taper portions of the first conductive layers have identical lengths. 1owever. actually.
because of dependency of a wiring width, the lengths of the taper portions of the first

15 conductive layer are altered depending on the wiring width.

Here. as in the above case. a sample is prepared and an experiment on the
ctching condition is performed.  As the sample. a tungsten film having a film
thickness of 30 nm. a film of an alloy (Al-Ti) of aluminum and titanium having a {ilm
thickness of 500 nm. and a titanium film having a {ilm thickness of 30 nm are
20 laminated in order on a quartz substrate as in the case of this embodiment. Fig. 14 is
a picture obtained by observing the sample using an SEM immediately after etching
is performed under the same condition as the above-mentioned tirst etching
processing and then the second etehing processing is performed. Thus. the shape of

the conductive laver shown in Fig. 4 can be assumed as the second shaped

tJ
=l

conductive layver.
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| Jere. as in the above case, a sanple is prepared and an experinment on the
etching condition is perfornmed. As the sanple. a tungsten film having a
film thickness of 50 nm a filmofan alloy (A -Ti) of alum num and
titaniumhaving a film thickness of 500 hill. and a titaniumfilmhaving a

fil mthickness of ] aal aaLh | rder on, artz substrate
as in the case of It$l g‘llgﬁ iéh%ﬂﬁﬁ%éﬁ%qtéﬂlﬁgrﬁcgﬂr@e%a\ ’ﬁ?oé‘([?ﬂ‘r@m(q)@t?ég“h’é]ds nade
observing the.sampl e using.an SE: M immediately after etching is. performed
under the saﬁﬁr%gﬂﬁ?fF@%dg§“PHBEa§LV@DiﬂFéﬂPFBﬂ%&ﬂFFV%PLé?QHiﬁ@“0696W€§§|ng
and then the second etching processing is perfornmed. Thus. the shape of

t he conductiVéfﬁhybhcéﬂwﬁﬁrﬁwxﬁﬁ@glmqyba@eﬁenasébnadtasdphensEbmhdrs@amed
25 conductive layer. la Then. first doping processing is performed wthout

removi ng t heimpkksitivadactholl. Vésh stéspetictoadsbnaitidndLihitiyn dbeeBiMhd®Rh dose is
providing all n-type to the sem conductor |ayers. The dopi ng processing

may be persf okerd by skl | of OibndRRE dMRtANOR cOferdt]e fihbe ié&@'u@ﬁ&%@ik‘aﬂ/ ﬂ%f{)(ﬂﬁg

Wth respect to a condition of the ion dope metho a dose Is set

1.5 x 10" at o;slachl;, i ol t. s set tg,be 60 key to
100 “kev. antel oramenEGsEaRES FE R SRR, b PRhr{ T RetBrbr et ey
or arsenic (As?“ i s .used as the irrguri tgwel enment for providing an f1-type.
11 this cask YA LSRRI §lenely dotsprodiding an sgyBec Bhi inesksle sopRactive
inpurity elepent for providing an n-type and thus first inpurity regions
123 to 127 alcisordida 12§ bsepme anasypifetie inpuaity efguneit foriprevidineemi-t¥orand
providing all fl-type is added to the first inpurity regions 130 to 134 at
a concent r athusrfisamgeur@f regions:123 10 127G Yorrhed in XelLalignmentCnih&Naxphurias
shown in 2A. masks 135 and 136 nmade of 'resists are formed and second

dopi ng priacesisiar s RO IRIn-1Theis FBaKd t]fgtlxsncitﬁ'stahlﬂ%ﬂf_\' fQhiomy Pl et ifs’lgmtahe
channel form ng region of the sen conductor |ayer conposi'ng, one o

n-channel " lodncehirfition range of 1% 10" femto 1 % 10”7 ‘em’,

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

15 in the driver circuit and peripheral regions thereof. The mask 136 is a mask for
protecting the channel forming region of the semiconductor layer composing a TFT
in the pixel portion and peripheral regions thereof. Also. in Fig. 2A. for convenience”
sake. it is assumed that the taper portions of the first conductive lavers have identical
lengths. However. actually. the lengths of the taper portions of the first conductive

20 layver are aliered 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 cach other.

With respect to a condition of the ion dope method in the second doping
processing. a dose is set to be 1.3~ 10" atomsiem’. an accelerating voltage is set to

25 be 60 keV o 100 keV. and phosphorus (P) is doped. Tlere. the impurity regions are

20



isin the driver circuit and peripheral regions thereof: The mask 1 36 is a
mask for protecting the channel form ng region of the sem conductor | aver
conposing a i'V in the pixel portion and peripheral regions thereof. Al so.
in Fig. 2A. for convenience' sake. it is assunmed that the taper portions

of the firstfoandugtthyecdpeyeresdiaend@edt ia¢als ushﬁf‘@ﬁ[ R¥endces 'n@‘{ﬁ\‘l%rcknésslcs
actually. the lengths of the taper portions of'the first conductive

are altered Q@(Q\E‘Lﬂﬂl ?Qs&%n@r}ﬁa%\@n&éﬁﬂigmdé g}g (s, to\c’lhgr?lgahﬁhuqlggl t\’%bs&*k“ét e

Wi rings havi ng erent wr prov

\\ idths ofr o] to he, do are diffe t fromeach other. Wth respect
to a conditi gg%o?ﬁ COHES BH"Hﬁ “TTét)Hﬁ)H(’i ?ficﬁﬁéoé{é‘cﬁr&d‘"ﬂb‘pi‘h&dbl“bdb%@ithb‘- a
close is set to he 1.5 |0 atonIS|cnI . an accelerating voltage is set to
he 60 ke\' t &3 @K, bindiprexpresond inpyrinsragopid! 80 4 682 and hleirdl ippuiity
regions are ,11 formed in the respective seni conductor |ayers using

di fferences m‘dloziq I3 thilck nesdeamcdetieampury shaond HRapeddRRNAYALIKE is
| ayers 124 to 7128 and the gate insulating film 123. O "course. Phosphorus

(P) is not aggedi i tHdthifEdheMSHCRYRIR I {4 IWPeal”@%%ﬁauﬁﬁx%oﬁ%n&‘?’%f 1 n
this way. second inpurity regions I8(1 to 182 and third inpurit 5 regions

added to tho {hi i R i Oy VRg: AP Wsnclifﬁf’af hEkBhadn? Eamcsnl?emér of

formed at & VERAGRralahaE P& PHEhi MY ERBOTRDY A1 SDFYTSy o egori iy ccner

difference ol'a filmthickness of' the gate insulating film Thus. the

inpurity el etergats gsulstiogifdmn g has. tﬁitt"ylpéﬂi\sela@dédioﬂ)lQ\odtnhemsemvrcrd%ndqhuf| ty

regions at a concentration range of' 1 1(1 'ein' tol 10 ~ -elll"'. 13v

t he abovestepde sebhend mppuiityyrepegisana doavémeatmonduge kvilty typesnofiont types
10" remy’

By the above steps, the impurity regions having conductivity types of n-types
are formed in the respective semiconductor lavers. The second shaped conductive
layers 124 10 127 become gate electrodes. Also. the second shaped conductive laver

15 128 becomes one electrode composing a storage capacitor in the pixel portion.
Further. the sccond shaped conductive layers 129 composcs a source wiring in the
pixel portion.

Next. a first interlayer insulating film 151 substantially covering the entire
surface is formed. The firstinterlayer insulating film 131 is formed by a plasma CVD

20 method or a sputtering method. and made from an insulating {ilm containing silicon
and hydrogen with a thickness of 100 nm to 200 nm. One preferable example thercof
is a silicon oxynitride film having a film thickness of 130 nm. which is formed by a
plasma CVD method. Of course. the first interlayer insulating film 151 is not limited
to the silicon oxynitride {1lm and may be used as a single lay er of other insulating film
23 containing silicon or a laminate structure thereof.

21



are formed in the respective sem conductor |ayers. The second shaped
conductive layers 124 to 127 becone gate el ectrodes. Al so, the second
shaped conductive layer | s 128 becones one el ectrode conposing a storage
capacitor in the pixel portion. Further, the second shaped conductive

llavers 129 COWDOSﬁfFu,ﬁtﬁQUﬁ §t%gVHtTJc'ﬁga ifle Ttlgﬁn y,mm@kmﬂuht ﬁﬂud'\l‘?)ﬂh r& fl 1;

interlayer insulating f 1 substanti coverin tire

is formed. T, insu m 151 i.s

S 1y et roisoh gl h‘é&s X ECrefish” ThAde et R m‘gﬁ]’-lﬁ'slﬁ'%av'qrfgcw%ml
containing sil.ico and hydrogen with a thickness of 100 t1111 to 200
11111. One pFEF%F‘ZB‘l”é‘C‘e%PWI lara pleppeven. Thermadineqsumt sxwtiarnicdén finfodavi ng
a filmthickness of' I >0 ml. which is forned by a plasma C VI) nethod.

A ' course. t#sdsphete dtatiemipayesnra ol wg7ACTL 1dpit Ay, 419 °Aab 005Kt e t o
the silicon oxynitride filmand niay be used as a single la\ er ofothcr

i nsul ating fihlamin_addigot.ad fisog afhddiapethed & 4 aspidahensd bl SictRy ?Ryi
'_| After that, a step of activating the inpurity elenent added to the

respective @@m(ﬂq@gl%ggg,jl@(yers is performed. The activation is realized
b\- thermal treatfent ing a furnace anneal or a clean oven. Thernal

treatnment is perfgnrrggu ﬁrni.lrﬁg § at nosphere at a te \gr_ature 0 400C to
700C, typical Iy, FTHCUEEIBHOC" N6LEOL THY lonl'flu‘lﬁd\di“t‘mdﬁ‘ SS1Ngs BICkg hiesl

met hod or a rag) her mal 1eal] nethod (RTA. nethod) can he appli ed.

Si nul t aneous?Sy? GRSt ﬁéc‘a‘ﬁb{i Zaiony i aedigrasw Yistthse lpweréxémgns MZI{@II‘Hsed
as a catalyst at crystallization is Bettered in the third inpurity regions
137 to 141 <wwaining pitpsphogishonhsglacorechirgtion tnednty dici wnctwratetucknitke
concentration of nickel Icl in the sem conductor |layers as mainly to be the
channel fior nnfye sagiconductdslagerses uhdinly twbt fha @spaetiohaifdee it gshavkig t he

channel fornming regions. an off current value is
with respect to the TETs having the channel forming regions. an ofT 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 interlaver insulating {ilm 152 made of an
ts  organic insulator material is formed on the first interlayer insulating film 151. Then.
a contact hole which reaches a source wiriné 127 and contact holes which reach the
respective impurity regions are formed.
After that. wirings and a phixci electrode. which are made of AL Ti. Mo, W. or
the like are formed. For example. a laminate film ofa 11 film having a film thickness
20 ol 30 nmto 230 nm and an alloy film (alloy film of Al and T1) having a film thickness
of 300 nm to 300 nm is used. In this way. wirings (source wirings and drain wirings)
133 to 158, a gate wiring 160. a connection wiring 139, a pixel electrode 161. and a
capacitor wiring 162 are formed.
In this way. adriver circuit 406 having n-channel TFTs 401,402, and 403 and
25 apixel portion 407 having an n-channel TFT 404 and a storage capacitor 403 can be
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reduced. Also. high electric field effect nobility Is obtained because of
its high crystallinity, and a prefcrablc characteristics can be achi eved.
Next, as shown in Fig. 3, a second interlaver insulatin film 15? made of an
|, organic insulator material is formed on the first interlaver insulating

film151. " Themed @ terhmeiubatte Witk sh&3HRAT R s®QUT sQﬁ%sM“;urciiff‘&ll?c'd)z% ugﬂ%
or med.

contact hol es which reach the respective inpurity regions are

After that. w.pi: nd.. i . ot e j are. e of- 1 Al Ti. M. W
or the Iike UtN3bAR ?@‘Eor‘%g>t<'éfr%r{%§°e,sg‘§g| Nt e e P Hon i B ng
a filmthickngss. . %i).g(f);fp,_[i mto 250 nmand an alloy film((alloy film

o' Al and' | IVOHETG 20 MY 1GisaRsSERICBIe800 urn to 500 nni is used. In
this way, wirings (source wirings anl(1l drain wirlnus) 15 3 to 159. a gate
Wiring 160. a conA¥td-ifsROiging gt a®p eniopibiaetheleberoide cued whandtha impurity
capacitor wiring 162 are fornmed. In this way, a driver circuit 406 having
n- channel sl1tlamasit40Inoal o aneted@B)indadtheagpicxdlbcipalt dereddye avi nhpan:
n-channel TF' T 404 and a storage capacitor 405 can he fornmed on the sane

substrate. | pofditions@edihpeaii @BionSUCHicR p4BSENA R RitRaht ‘ﬁglclanq,ccﬁﬁg_dq\f@}d

o

matri x substrate for conveni éncé sake. Note that 'the n-channe 101

and the n- Cnﬁxg\{lﬁg%ﬁcqghrﬂgén Qﬁl\ﬁ?mttggc eﬁr@{ﬁﬁﬁ%}r ét%fk’ewlﬁ%fa [)Li)lﬁ ' 1 gﬁgﬂgﬁ%g 'Cl:[._ §1 a

conventi onal ere s a c mpu i
moved to a r L%” q ﬂqeﬁ ghprﬂgfe elecikgpg dependi ng Qn.ﬁldo?lng
condi tion. aHd® CHRAGTG G WHED RSO Red -3 el P& pKBE RiCtHakibe T gl or more.
el ectrode and, have_a_concentration gradient arc produced at a width
of about 0. 1Thustthe 110 gryggsens differenthiremeghp i vemitonat tiee.wi dth is set to be
0.5 nl or nore. preferably. | pmor nore. Thus, the '11"T structure is
di fferentiofrom t héhcondennilohil 40Qehasla ¢hanhel fhimeharuehn 1hITse40R) iiRasra
channel form ng region 165. second inpurity regions 166 which are not
over | apped wideflo BN hRR aff ndie A @GRy BRAPSHI HANIMCII YR shaped conductive
layer 123 composing the gate electrode. and third impurity regions 167 which each
function as the source region or the drain region.
The n-channel TIFT 403 has a channel forming region 168. second impurity
1 regions 169 which are not overlapped with a portion of the second shaped conductive
layer 126 composing the gate clectrode. and third impurity regions 170 which cach
function as the source region or the drain region.
A shift register circuit. a bufter circuit. a level shifter circuit. a latch circuit.
and the like are formed by using these n-channel TIFTs. 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 order to prevent the deterioration due to a hot carrier etfect.
The pixel TFT 404 in the pixel portion 407 has a channel forming region 171.
first impurity regions 172 formed outside the second shaped conductive laver 128
compasing the gate electrode. and third impurity regions 173 which cach function as
25 the source region or the drain region. Further. a third impurity region 176 and a

~
N



| aver 125 conposing the gate electrode. and third III1ITTT1"1t\" regions
167 which each function as the source region or the drain region. | fie
11-challllel 1 F] 40? has a channel form ng region 168. second inmpurity is
regi ons 169 which are not overlapped with a portion of'the second shaped

conductive bavoad ikifircoi@ash rlg7Tdh.eforﬂﬁd%%@%rﬁi‘%gﬁdu@m(dlat\ bif (\‘ﬂrdhnﬁh'r ot ibs
regions 170 which each function as the source |'e2ioll of drain

region. A shpdbn¢ @igtt%@doi%ﬁ(%t‘r‘»'r §0L @rf)l?ﬁtgrqlr()acﬁ{hgg oéaocac pq ﬁ“( -ﬂ}' it égﬁ‘l’é’h‘a%er

circuit a latch circuit. and aré’ f

TIl'"s. In art cul a a huficr circuit havrn

drive voltgge D lePFUQF’r@“%??%eqH‘QﬁSﬁﬁ%W QT]ai“Xiéf‘dﬂ“@6§g¥é”§Uvbable
in order to vent hhe deterioration due to a hot carrier of ect. The

pi xel 1'F] 48%’ §GFIE-HaC spRaTop SiiEing A 6doamdhihs sami¢ranivetorflawanilfg. regi on 171.
first inpurit\ regions 172) 1101-illed outside the second shaped conductive
la\ er 12§ conposimg ishelagatievedeatdhoalpixchmdriidn HA7i migr § iy anegihons ok %

hi ck each function as the source region or the drain region. Further. |

third inpuri tybstagiadt chépiaddaitl SEGORE: MRBYIE thidt ?Q‘L%nﬂrﬁan &y §okopee, in
t he sem conductor |aver ich ft(ncitons as one electrode ofthe storage

capaci tor 40%. u-E?Q ?\ti&{s gg(gss]géﬁﬂﬁiaq %rﬁ&gre@ ofingQ RS%Hd If hﬂc gm%{”g)l}%ﬂ% I~rg

|nsulat|ngfrlm mas t atelns ati'ng
dielectric. apaci,t or wr _ he senlconducto | aver 106. 5
1:1-. 4 is a ‘tﬁbﬁ PéW&%”‘éHb’éﬁS*&’q' Q@I’“p%r‘i‘b%thﬁ@?“ ¥ige ‘11“{‘%“&%@(?66‘&)['%{}9 of
a substantlally one pixel. and reference synbol s which are common to those
of Fig,. 3 ar enus@\@n dlTsesnt dnsss e gticonaingsandube seescarlucionday ch-can land
B-B correspond to Fig. 3. In the pixel structure shown in Fig. 4, when

t he gate!Mnr®ﬂghmmddtHdugaaémanemhhadhohmﬂedﬁannﬁdn@ﬂaﬁmﬁfeﬂaohmhayefﬁi the
gate wiring and the sem conductor |ayer can be io overl apped Thus. a

function as aldol ghérdehicadhdilng dhab m\ta:ﬁqqu:ré&r&benleﬁ{ Bul n ﬁgLr a&{ Rk |

order to shield a gap between pixel electrodes fromfight.

el ectrode s [ocated so as to ov crlap end portions thereof with the source wiring. Thus. a
structure capable of omitting a light shielding film (black matrix) is obtained. As a

result. an opening ratio can be improved as comparced with the conventional pixel

15 portion.

[Embodiment 2]
In this embodiment. the steps to fabricate a liquid cryvstal module made from
the active matrix substrate obtained in Embodiment I 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. betore the
orientation film is formed. an organic resin film such as an acrvlic 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 spaccers. spherical spacers

25 may be dispersed over the entire surface of the substrate.
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is located so as to overlap end portions thereof with the source wring.
"ilus. a structure capable of omtting a light shielding film (bl ack
matrix) is obtained. As a result. an opening ratio can be inproved as
conpared with the conventional pixel i; portion. [Enbodinlelit 2] In this

enbodi ment, the sTe@s dnoofRRitGabsirae lid gl’Hpqr&f yat@llomdy & {mﬂfﬁbi LBmlmtOhe
active matrl X substrate obtained in Enbodi nent are descri be el ow.

orientation gididdy ﬁxofh‘t) AR g%i&\r&% a?t?%fo\(gdégi d 1!?& lflhl?l lgtLSHSLR@(\PI.IV{h {(bb‘f"gg'

3. followed by con duct i ng ru proce 0 ’“lélre
the orientatiQ an porga sin as an acrylic
resin film |%1\LB57 *Pé‘}‘h‘éé]“ ”8 PB‘P‘?ﬁ”C qHPﬂ%ﬁ ﬁHBE d&é‘é&“ ngdayer agforned
positions for the purpose of' keeping a substrate gap. in place of the

col urm- shaped! ppadiayiae caisHidr idonl. ﬂsf&atﬁem@ filoh agvtrengdihs petaddiowed thadighnt i re
surface of the substrate. 2-t Then, all opposite substrate is prepared A

col or fil bershieldwd ddvea isdloanidg Thayezlin apgositd eBdtrodhirghdli 8o o ﬁ}{%pd@éxﬁ
provided in the nianncr to correspond to each pixel is fornmed on

opposi te subsirdat8ve AWMLY Ermcd b GRUTRRNE] RS ol RYE in! tﬁT EP\r ”ﬁﬂmo‘h” ahg an
driving circuit. And, aflatterlngfllmcoverlngthe co ter the

light- shi el i@ty &imb Sloln(?l AR rtT]h‘ee tlrcaétlr z?c%ﬁqg{){ @H%sgtg}srf gﬁpgﬁé‘fedi n

t ranspar ent conducti1 ve mis OI’ me

t he pi xel . orientation filmis formed over the entire
surface of t 3 “B}%’bspgé‘?@%%trate followed by conducting rubbing. The

active matrix substrate with the pixel portion and the driving circuit u
formed t hereon i sl ggevvethatiay shesttpasilt ehespiyel patieomind the seafisnteirckitl | er
is mxedin

o formed thercon is attached to the opposite substrate with a sealant. Filler is mixed in
the sealant. Two substrates are attached to each other while a uniform gap is kept
thercbetween with the filler and the column-shaped spacers. Thercafier. a liquid
crystal material is injected between the substrates. and completely sealed with a
sealant. As the liquid crystal material. a known liquid crystal material may be used.

15 Then. as described above. the tiquid 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 ete. 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 1o which an FPC
(Flexible Printed Circuit) 211 is attached. and a wiring 210 connecting the external

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

25



t he sealant. TWO substrates are attached to each other while a
L11111101-111 gap i s kept therebetween with the filler and the

col um-shaped spacers. | hereafter, a liquid crystal nmaterial is injected
bet ween the Substrates. and conpletely scaled with a sealant. As the

liquid crystglovi@Ewidla cdioknA¥add @uijfeCrystal material may be used. |s
Then. as described above, the liquid crystal nodule is conpleted. |ul'ther.

in case of neede Subst [ . 0pposi te .substrate
arc divided into ﬁh JmQg%ﬁélf]\ég‘l\gﬁgb%%(lsﬁﬁp‘tlﬁgal‘?ﬁﬂé“ 013"}5’8#35?% NoSHFaPaS & ¢
is attached usi,n t'hen. a FPCis attached. by using

known met hodPX Pherlaghs ‘tﬂné—éﬂf ?‘a‘éd‘[‘}’(ﬁ‘&‘?ﬂrc@ﬂﬁ&la{ argoyliglat- ‘db@léi!n@l@\wﬁ(&kh
manner will be described with reference of a. top view of Fig. 5. As shown

In a top vi et Ipvided.omsthe apposiot substratsidesSabist bavecriappad vadhesodocaie
opp()site substrate 2()0 with a sealant ?U7. The active matrix substrate is

provi ded s\\d#itmeacipdiiel0 pnr W odlor dildey 209 cﬁgf(ﬁéldl'foﬁ lh@'ﬂx\@ﬂ(ﬁ’ﬁ@ﬁhﬂbrHHJ{hL
ternminal 201) to which an F PC (F lexible Printed Grcuit) 2

attached. angh@osttelsub§%? sic() RR”@&F% 1 9 NGRS € %ﬂaxl hnﬂtr@)g«ddﬂﬁr mc_nr%;nd

an input portion of each circu opposite su 203
provided ", v t sh Id|n a a
i s provided %%g¥ﬁ"@gﬁﬁﬂé%f@“§58§¥?gpzﬁglﬁgegéég§“ gﬂ”bég Vé?f &g“hkﬁ
gate-side driving circ 1 a .and a |l ight-shielding |ayer 803b i S
provi ded on E”HSP nrsdig ea EéBéfjfg&ﬂ"é 1§|C8€d%‘geé1é"fhomﬁé 3t @%I@ﬁb@éokﬂﬂﬂlﬁ layer
source-side 5 driving circuit 201b. A color filter 202 disposed oil the
pi xel porti odf 2OZRonthetpslorgpplasict ef gebs ( Gatandsthdeols iy avédedblun (BicH he
manner that a light-shielding |ayer and a coloring Iayer of each col or

(red (R),wgredorif@layeand! heuespet8y) cslory #spendaotPadehyilypi xel . I'n actual, a
color display is conducted with three colors of the col oring Iayer of red

fl_ﬁ) . the col ori ngl@Yierin 8fd @IS dUS a cBRE didh8aC A L& 1091 &YRT~ R 719\ {46q GA3) -
e

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

15 In the color filter. a light-shielding layer is provided in a region between the
adjacent pixels. whereby light is blocked in the region other than a display region.
Furthermore. the light-shielding layers 203a and 203b are provided so as to cover the
driving circuits. However. covers will be placed over the regions of the driving
circuits when the liquid crystal display apparatus is incorporated into electronic

20 equipmentas adisplay portion. Therefore. the regions of the driving circuits may not
be covered with the light-shielding layers. Furthermore. a light-shiclding laver may
be formed on an active matrix substrate when the active matrix substrate s
produced.

IF'urthermore. the following may also be possible. Instead of providing the

23 above-mentioned light-shielding lavers. a plurality of stacked coloring lavers
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io coloring |layers ofthe respective colors are arranged arbitrarily.
Herein. in order to conduct a color display. the color filter 202 is
provided on the opposite substrate. | |ow ever. the present invention Is
not limted thereto. A color filter nmay be fornmed on an active matrix

substrat e whefnstiteline hicsRrTHid laxe Wﬁ@bﬁﬁ‘ﬁeﬁ dl'%EOQHQQ‘t\Q&ql lhﬁ\ké Tos P Eu A} R4
filter. allght shielding layer is provid a region t he

gldjs glcggt ; g' XG &ﬂl\gf}‘ﬁ{cﬁh¥ r?!) rcgmd I} I]E'Jegh{ﬁ%ghlsgi §{\?Léir 1e\9|ué IE‘L.S‘_’I(élb lﬁ%\qugtgh% e

provi ded so as to.cover, the r|V|ng circyits. | Iomever covers will be
pl aced over f%@“?té\gh gl deetre ag’iCWW@ a displayiteQioRned drivdng cheRiss. cryst al
di splay apparatus_is Incorporated into electronic 21, equipnment as a

di splay portion. THEhemwre,an hRC2ddicomposed hba Hrsovilngad a vuiing iswynchod to be
covered with the light-shielding |layers. Furthernore. a |ight-shielding

| aver nlav be éxtermed ioputaseriadtal veitimahisoxropidosdndicgivanesint NEuaREY@eMatd | X
substrate is produced. 1'lirtheil 110l-e. the t'0110\\ 11112- may al so he

possi bl e. | ngicenshigl dfea¥ihdhingct tfir‘ﬁaraﬁﬁqy%nﬂ;ﬁ{&ﬁ(?ﬂﬂga ':éighhﬁhf' Ahdli ng | avers.
a plurality of stacked coloring l'avers 26 constituting a collor filter are

appropriately di S?H?ﬁ {?ie&'y\ﬁgqnggﬁ Cf%)r? &?m t'ljbs’;tqrna)te S W& ﬁ f))cﬁ OSILS:
a can be
el ectrode, whereby q TR e FEgE B éaﬁ EHhAYhE
respective plxel elecﬁrodes) ot her. tha@ a dlcglgé region and driving
circuits. FultHelordiRIaRotEBe Of 1 frighhplssEaniss $e filmand a wiring, is
attached to s the external I nput termnal with anisotropic conductive
| -esin. Furthernore. the nechanical strength of the apparatus is enhanced
with a reinforcing plate. The liquid crystal nodule fabricated in the
manner asindedanbbdihaabdye can be used for display portion of various
el ectroni c devi ces.
Lmbodiment I 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
clectrode is made of a conductive film with light wanspareney. When the pixel
15 clectrode 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. I'TO (indium tin oxide allov). indium
20 zine oxide alloy (In.03,7n0). zinc oxide (ZnO). or the like may be used.
Thereafler. contact holes are formed in the interlaver insulating film. Then.
connection electrodes overlapping the pixel electrodes are formed. The connection
clectrodes are connected to drain regions through contact holes. Furthermore. a

source electrode or a drain electrode of another TFT is also formed simultancousiy

25 with the connection electrodes.



10 [ Enbodi ment 3] Finbodinment 1 shows all exenplary reflection type display
apparatus in which a pixel electrode is nade ofa netal material wth
reflectivity. In this enbodinment. all exenplar' transm ssion type display
apparatus is sho\\ 11 in 6. in which a pixel electrode is made of' a

conductive filmw feheihi ghtentBRASRAT BN W:{ﬁntRE r}ﬁl\gﬁx@m%h elllLeq&ll](?&E ()-hsa

formed by the transparent conductive f 1 one photoni as

d, | h mod . Atter th
Eﬂféff"iﬁer AR RSB | LBR P kB e dtr Banah ok PET b ANI 7 @%meﬁ 1

a pixel electrode nade of a conductive filmwth [ight transparency is
formed. As EHeltonductive filmhaving l'ight transparency. I'1"O (indium
tin oxide alloy). indium 211 zinc oxide alloy (In_ QO nO. zinc oxide (ZnO.
or the like may hénusatc Mhenesfttsante isdotiaed ahalessrilardkatiormed liquithaysial

illterlayer insulating tillll. 1 hell. connection electrodes overlapping
the pixel sel ewidubdBsnandasibrdd ihedcorlagccRMREShbodimek ectlflﬁdeﬁu aFR-canpect ed
to drain regions through contact holes. 1'L1lr111Cr 111(1re source

el ectrode orswhsthafd An8laaiickRER Pfo AR NEht-buildinglplaf: &
S|nlultancou§]v 1V\ntn Hhé connecti on eIéé&T%@é&'phﬁ' ’? QBURQH %’ gdﬂ

in which allnt q;ﬂ{ésnvd 09 &l GYbt %\h‘% c%x-hé% ack ¥§: m;étrla.r }\\Sl,‘)%bﬁtt[lll’l ;[‘?E{}fsﬂt Shs)g

| onever. severa & usé&d
active matrix sqpstrat? is forne as descri bed above. A liquid crystal
modul e is meafRR%RHS A SNPWNA8IEd S e Compisietnlot revrr 1.2 and Hy igdasysivle
matrix substrate. and a backlight 310 and a |light-guiding plate 3i | are
provi ded. f ologisdire pyadhicdposiahgtheropiean adiz:siwherapby camc actin vEummtmioret ype
liquid crystal display apparatus as shown in Fig. 6 is conpleted. The
cover 312vand sthardie quadberasichéd 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. ¢lements
belonging to the group 135 in the periodic table (preferably. phosphorus) or elements
belonging to the group 13 in thc.periodic table (preferably. boron) may be added to
the semiconductor in the channel forming region to selectively fabricate the

20 enhancement type and depletion type.

Inacase where an NMOS circuit is formed by combining the n-channel TFTs.
itis formed as a combination of enhancement-tvpe T1Ts (hereinafter referred to as
“EEMOS circutt”) or a combination of depletion-type and enhancement-type TS
(hereinatter referred to as "EDMOS circuit™).

23 Fig. 7A shows an example of the EEMOS circuit. and Fig. 7B shows an
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nodul e are attached to each other with an adhesive or an organic resin. i
urthernmore. 1l) a substrate nay be attached to an opposite substrate by
filling) an organic resin between a frame and a substrate so as to
surround the flanme. Since the apparatus Is of a transm ssion type,

pol ari zi ng ptafigsic3Pehar 91\@@&5‘5{9&%?{ tlﬂc*?%’fﬁgﬁn?Sn&ﬁE EY%!}UBﬁt“rslh)g vnHOgh! 24§ and

t he opposite substrate. | Enbod n-channel

| h 1>
EKﬁepe'rHﬁ?%bi\@%g}%&@ﬁﬁy*wamrﬁﬁ"‘@ RTBACE AR 40 "Bl SRS F4 D

group 13 in {‘ periodic table (preferably- boron) may be added to the
sem conduct o (’I‘W“E]h%“e’ﬁaﬁﬁéln indigd Hyisraaghidypa N TEd] anelt 3 vis ydephiongspeot e

10 enhancement type and depiction type. Ina case where an NMOS circuit is
forned by codbllmpﬁ@ﬁl'ﬁécmmm‘mnmeﬂcn‘c{i td as I'Dstype NTIB")f aspadiva$.a conbi nati on
of enhancenent-type | i' [ s (hereinafter relel-red to as )S circuit”) or a

combi nati en of ' defl ok ONA tayiae7 1 ,,?6@@&%6@%2&%9%&13%n;(thQ(lﬁLﬁ‘@fﬁ(%'ith\L
referred to as "I 1)M)S C|rCU|t"5 [ shows an exam al e of

MOS circuit. \@]I{IQ é}ﬁgﬁé%(&q\ﬁxgqglélfi%?ﬂpkﬁ%?onn& Re ROV, tQL q FPO“ CWEHE Yol

conponents 31 and h Enh&hcement
TIT(herelnfter shown in

Fig. 7Bis arilmEm ‘W)’éF RTE E%‘“h‘ﬁd @%OF & azg}/’ﬁg?){\rrFT gPS/\Sé‘ B "’ﬁp‘ ](’:‘Fé igf nggatyve
(hereinafter referred to as "D-type NIT"). respectively. In 1'i . 7A and
713. V1)11 dé%‘u“@‘h%ﬂ’@i NP dORsT bsa@pynqlméen@@l ARTvERsEpPBdingi (@eomugkiuagecn s
applied (positive power supply line). and Vi,i designates a power supply
line to whi ctupglnbgative vol t ag
1 Fig. 8 shows an example of ashift register formed 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. Components 42 and 43 are E-tvpe NTITs. A clock signal
(CL) is input to the gate of the E-type NTFT 42, and a clock signal (CL.-bar) of the
opposite polarity is input to the gate of the E-type NTFT 43. A symbol indicated by
15 44 represents an inverter circuit. To form this inverter circuit. the EEMOS cireuit
shown in Fig. 7A or the EDMOS circuit shown in Fig. 78 is used. as shown in Fig.
8B. Theretfore all of driver circuits of the display device can be structured by n-
channel type TFT.
This embodiment can be combined with ¢ither one of Embodiments 1 to 3.
20
fEmbodiment 3]
In this embodiment. a pixel structure (IPS system) ditterent from “mbodiment
Fis 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 mdicated.
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e is applied (negative power supply line). The negative Z~ Z:4 power
supply line may be a ground-potential power supply line ( grounded power
supply line). i i h u. 8 shows an exanple of-a shift register forned by
using the 1I:NVICS circuit shown, 1111:1-. 7A or the E.DMOS circuit shown

iC(r)]rrgl)ﬁenZ 2342 Pg;f;[ ﬁ%%gﬁg)d%ﬂgnﬂ%oﬁfs oiluF eg?mg!e oﬁglfl(cjﬂé{( 1914 \Olﬁ)q fili t‘C\US;ldf déqﬂlth\put

to the gate @f .the -..and. a cl ock, si r)

OppOS| tg pol § w{,yo} gnﬁgggp- ignf ﬁgnégl[ng) §¥° st@lﬁe(abotcglﬂéd Ky l|dnp-\|-uztg LlLAuéS/Hﬁm
indicated by |~ 44 represents an Inverter circuit. To formthis |nverter
circuit. theSystambs 1851 unstens eharacierized inthatheth 2 pywbslceirodaind st n |
ig. 713 is used. as shown in 1:12. 813. Therefore all of driver circuits
of the di splayridevircedooand hre ost subdttmedndynrelcanianinéd id ypeiclRR. a Thhserse
enbodi nent can be conbined with either one of 1'.illbodinlents 1 to 3.

:) 11 'hodi ment d15&ctldﬂ1 tAm §r=&ﬂ5’ﬁ’@1§ m'htroﬁe@bw thatd k')?lt’Hﬁ@m(\l £3s 8V3H8MM crvstal

dil'ierent froml :nibodinlent 1 is sh oxyn in Q. and a Cross set |onaI
structure is; 0 0 C |onal ice,of a ne and
a cross sect |]§h§1§1&w Ilsna( %nécgqu dlr(}Ctﬂl %‘?Q‘gtga{’r léﬁhlrr)lﬁfﬂég g 1h"I“I‘”I &gce o “the

enbodi nent sh f ail .active matrix liquid cr stal display
devi ce of an’i §di°| EF’& S tsbcﬁ?‘ﬁﬁ ué‘ifjslae‘ﬁ?\(‘ angl: ‘c‘é‘ﬂl"e’@t&dﬁ‘r‘hnsver se
electric field s The I PS systeill is characterized in that both a

pi xel el ectrode a ldo crepfe hnigsradrid Of slenetesianfishecrsigbsducivelaand &2
electric field is applied in a transverse 5 direction. An orientation is
control | ed suchl tBadermit sngintisdimeindaxics Iovéra 1lioduwledoarsysial clcombegul 1®5i s
aligned to a direction substantially parallel \yith the surface of the
10 denotes asecond electrode. 1106 denotes asource wiring. 1107 denotes a gate wiring.
1108 and 1109 denote common wirings, 1110 denotes a connection electrode., and
1111 denotes a pixel electrode. Note that the pixel electrode and the common wirings
arc located so as to generate an electric field parallel with the surface of the substrate.
Also. the common wirings are located so as to overlap the source wiring. Thus. an
15 opening ratio of the pixel portion is improved.

Also. as shown in Fig. 10. the first clectrode 1104, the second electrode 1103,
and the source wiring 1106 are simultancously formed on an insulating film which
covers the first semiconductor layer and the second semiconductor lavers. Also. the
pixel electrode 1111, the connection electrode 1110. the gate wiring 1107 and the

20 common wiring 109 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
clectrode overlapped with the first semiconductor laver functions as the gate
electrode.

25 In this embodiment. a pixel electrode having a rectangular shape is indicated.
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substrate. Wen this IPS systemis used, a view angle can be increased. In
Fig. 9. reference nuneral 1 101 denotes a first sem conductor laver. 1 102
and 1103 denote second semni conductor |layers, 1 104 denotes a first

el ectr ode. 1105 | u denotes a second el ectrode. 1106 degotes a Source

wil' 111g. 1y of &S ri i 108 a _109, denot

Wi ri ngsg 111 \\gggxgtfgg Rég%z(gcélﬁdénmg% &5 rCSBHm‘br?i“Jﬁi’dP 1rg H’Qﬂfémt‘é Wi xel
el ectrode. Note.that the pixel electrode and the conllllon wirings are

| ocated so a@GUAEhElFSrdcHruaEE: ; 1“?4:“1‘*!%1 anglgagy ket fiwdlhon indreassdr f ace

of 'the substrate. Also, the commbn wirings are |located so as to overlap
the source wiringAl sPhilis stoamge apecitorgs canposcdfofthd secpndemipondiasr laser. the

i nproved. Also. as shown in 1 i<g. 10. the first electrode 1104. the second

el ectrode 1 ih6dlating #ileh doverif@uicCscvhé sAdichnd8 oR R &l AN Uﬁ‘”@:QHﬁh ¥lat‘ﬁ’ﬁm?.d on
an insul ating filmwhich covers the first sem conductor |ayer an e

second segl cpRAYEt Y él@é‘t%& 1@’%‘1&%;0"“1 cortled Ry \@f_{@gﬁrf Qqed@u&]w %lm ecan

connection el ectrode | he ga vv ICl ng
wiring 1 1091QEF ta ous on an.interlnei’ ulating 111111

covering the'sdur clérﬁic)}ﬂ” f'PWt’r’b CM’EB‘“ topreyIAme &) By 1?‘06‘6“ ded &9 é‘&‘i Fqceaf| y

connected with the gate wiring. The first electrode overlapped with the
first sem ccﬁ‘?ﬂUE‘?’?ﬁ“CF(&ﬁé}C’Unctl ons as the gate electrode. In this

enl bodinellt, a pixel electrode having a rectangul ar shape is indicated.
i 1-1owever. t Héotgithal inghectmbetbnand tiea coasiopatelre akedteSmdodiharnmed
into an allgulation electrode structure. and a view angle may be further

increased. Alhsoged.hbe pixl 3gec@apRColit@inell HyaReBARE Pk tRehSRGANnbodiment
seni conductor layer. the insulating filmcovering the second sem conduct or

| aX' ers. \@ndy t he second el ectrode. 5 The second electrode is electrically
connected with the gate wiring of an adj acent

After the state shown in Figs. 9 and 10 is obtained using Embodiment 1. a
liquid crystal device is obtained by the method deseribed in Imbodiment 2. A eap
between pixels is light-shiclded by using a color filter provided in an opposite
substrate as in the case of Embodiment 2. Note that. since an 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: 1. ¢ channel
width: W = 10 pm / 8 pm) 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. itis assumed that a time until a maximum value (ul'E(max)) of mobility
of a TFT is varied at 10% in the case where the fength of the Tov region is a
predetermined fength is the life of the TFT. Then. an inverse number of a drain
23 voltage is plotted on a semilogarithmic graph and a value of the drain voltage at a

3



pi xel . Further, an inpurity elenent for providing an n-type is added to the
second sem conductor layer. Note that, in this enbodi nent, when a nmask

pattern Used Il Enbodinent | is changed. the pi xel structure is obtained
by the sanme steps as those in 1. mbodi ncnt I(l . After the state shown in
FIi'gs. 9 andidf \FePBial R ysiag SLYSLEL pdeyi ce i's
obt ai ned by the met hod Jesc??‘bgdgl)ﬁwgq 19%‘}%’? ‘lg’lﬂ”‘ '“§ dﬁ“b‘é%’dﬁé o

pixels is li sin Ior fllter pr os |ded in an opposite
substrate asq|]L§l“$3 é“h5¥blﬁwbgﬂﬁﬁﬁf“§gﬁmﬁke that. since an | PS system
ls Used. it 1; |s necessary to change orientation proce55|ng and the |iKke.
Enbodi ment 61 111 Hﬁ‘%“@ﬁ%’m%mhcw tangtleispderchaanal endth direcwhatithel Lov
len” "th: I. ~ channel wdth: %/ 10 pm8 pn) of' the driver circuit

obt ai ned in fegion Gosh erdlet ah.Loa lexdih) rsedeatol ber(s fim. I9eT8\v@@n 1 am.andthm. biid 1.7
achannel length direction ofan inpurity region (also called an |.ov reglon)

over | apped Whhids 8&uehe@ltR&t10A€ uAithd & élﬁ‘pé hl\thlL 0‘31 al ﬂdF thd?lg dl l¢‘er1§{l1
is assuned that a tine until a nmaxi num val ue

[I1obllity Lt s i Q( i.eni nh
of * the Lox gfe’"glﬂgrtlllll SE FT. N}% etqgrl?h& (l;]réd r?umlgetr of [{' c{ erﬁ ‘é”‘\lﬁh ¢ Ty mén{ll%l O Hhean
all In\ el ? L draln voIHa éf é}OIted on a sem | ogarithm.c
graph and a §/Cé]l} ‘Bf ““t“h A Pold %\g 1€ fraiy VeYAgedinh ding neich; the life
becomes 10 years is |led as_a 10-years assurance voltage based on a linear
rel ati onshi pP&REsH&R Rrdfiadisa IGrsqams agshranse sobaglaisadan a linearreaticeslyiph i n
the channel length direction of'the Loy region (also called an Loy | ength)
is set to beomﬁﬁmdﬂumhth@(?&ﬂphihcUuﬁuﬂnmmcérﬁmnhssmndnh}Vu’H\1111 it 1S
assuned that a tinme until an on current value OL a 1 1' 1 is Varied at

10/ 0"" i st he Note that. when a value of a drain electrode in the case where a time until an

on current value ofa T is varied at 10% becomes 20 hours is assumed as a 20-vears

assurance voltage. a result obtained by a transient stress test is also shown in Fig.
15.

As shown in Iig. I3, when it is assumed to be used ina 16 V syvstem device

15 and amargin of 20% is considered. a length of the Lov region of an n-channel TFT
with 19.2 V(16 » 1.2) or higher is desirably 1 pm or longer in the case of a 20-vears
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
1613,

Fig. 16A is a top view of a module having an OLED. a so-called El. module.

i3 and Figl 168 is a cross sectional view obtained by cutting FFig. 16A along aline A-A”.
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life of the TFZ'. Then. an inverse nunber of a drain electrode is plotted
on a Seillllogarithmc graph and a value of the drain voltage at a tine
when the life becones 10 years is |led as a 10-years assurance voltage
based on a linear relationship obtained fromthis graph The t hus obt ai ned

result 1S ShERINW ll(?'d l'x()xF‘)@” djﬁgtllLk 95dLW¥\%rEP@ﬁ1T 95\@%\9 crdggrﬁ]gba‘] e %*Cl‘é{t’iml :

el ectrode in the Case

is varied at i S aSSLIl1l1lcd IS a 20-years

assurance vo?%gﬁéntg(? %Gn$ Bﬁtgnﬁg@‘HVEQnﬂ?%ﬁgﬂéhfméﬁ%égglféﬁﬂpksaaﬂéﬁ
shown in ['i U 15 hown in Flu. 15. when it is assuned to be used in
a 16 V syst eerlHEé%Lcé Uhﬁ(‘j”'é“i!rﬁff 2ol AUl q phpstie seloisiderats lke.ergepingl t he
Lo region ol'an n-channel "1 11 wth 19.2 V (16 , 1.2) or higher is
desirably | pénonoand ¢imgdrivin citheitcase taf abfdddedl 'ascordssey ande tvohbage.

Al so. in the case of a 10-years assurance voltage. the length is desirably
1.5 Liil 1sormean@esd I:mbddinerdtlii bodinient 71 In this enbodi nent. all exa_rrpl e
111 which a light eillittlil " device including an organic light emtti ng

device (E)1.Fl. ))Als?s g@&nlg %%LHL@HJ H$s8 8&9@93 1196"\][11§Lngl§atl @ ‘ﬁ‘e‘d‘ ;iro‘?(func

16A IS a top vi ew o avi ng an So- ca
m)dul e. andf ll cross. sectianal view obtal ?y lejhtl ng
de

1 m'dc Pll% 1iilsum NVIHITL umnpm 18, F !

_g. 16A al'6hy 4 PnBURUNT GRYHIGE. BIPEm 98- Prh P iRjEs
CIFCUIt 901. and a gate side driver circuit 903  are Iornled on a substrate
900 havi ng dfPfHAR@NALRGENSErFred RFBPR Arcesaaieptdyith tlargméslmxabms‘llr‘%azzxui tha
crystallized glass substrate, a plastic substrate. or the |ike). The pi xel
portion andfWhhndnﬂmeﬁl&hW@umhsiwahthepubmanmdﬂniﬁl%CEOﬂdand methuhhan
above- 5 nentioned Enbodi nent 1. Al so. reference nuneral 918 denotes a seal
menber. 91 SndahodascaciRidl @ETibN re scaled with a cover member 920 using an adhesive.

The cover member 920 may be made of any composition medium such as plastic.
glass. metal. or ceramics. Also. a shape of the cover member 920 and a shape of a
support are not particularly limited and these may include one having a flat surface
or one having a curved surface. Also. these may be flexible. Further. these may be
15 formed into a {ilm shape. In order to resist the deformation due to heat. external
force. and the like. a member having the same material as the substrate 900, for
example. a glass substrate is desirably used as the cover member 920, In this
embodiment. the cover member is processed in a concave portion shape (3 unto 10
um in depth) shown in Fig. 168 by a sandblast method or the like. Further. it is
20 desirably processed to form a concave portion (50 pwm to 200 um in depth) capable
of locating a drving agent 921. When an EL module is manulactured 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 1o prevent the retlection of a

1.0

5 background duc to the reflection of light from a metallic Iaver (here. cathode and the

v
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filmmade of' alum numoxynitride, alumnumnitride, or a DEC film The
pi xel portion and the driver circuit portion are covered with the seal
menber 918 and the seal menber 918 is covered with the protective film
919. Further. the pixel portion it and the driver circuit portion are

scal ed with gOQ¥as: ARG M RN 3 zivvl%el-c i O G0Y Bl RS a 2% ™Y

be nade of and’’ conposition medium suc ass

ceram cs h of the pver e .of support
are not partk§loll 'é‘r"% ?F ’Hf‘t ]d"%l rh’é‘éﬂg‘s PZ‘E‘ (fv a@gdg énﬁ’z@ﬂ/ﬁ@ Qﬂ’f“r gy be

surface or one. avI il- curved surface. Al so. these may be flexible. |
urther. thesRY% do‘@”\‘o'w“ sigate %08- a film shape. In order to resist the
deformati on due to heat. external force, and the like. |I nenber having the

same material as Nhe ubsticamec 90Merilof08 elenogeb @ wariMadsr subshitdaie sigals
desirably used as the cover nenber 920. 111 this enbodi nent. the cover

nenber i ssprggaasét th sdukeRIRVEIRPEHE@N98 hapeiHcd aﬁnéld&&llg uR‘unl‘)(b lqﬁ'zpt h)
shown in Fig. 1613 by a sandbl ast nethod or the I7ke. Further. It

desirably pr@ﬁ%%ﬁ@fltxgsflgrd@o% ﬂ'i‘?r?d"?c Q)(Bf\%fgglg&frgwﬂi%l{ﬁa}?‘a dmued igcmt)

depth) capable of Tocating a en a

manul i i eturc Ll e beveling. the su N the cover, nenper are
bonded and t%)enx'#?g@] lbégbhf’”lﬁé‘%@“] ”gl ‘t‘,(teljmmpgs‘é[s ’ﬁ?‘t’i"H‘R‘é”‘§deé§ﬁtQJ thisi gn
end surfaces. Ql?,o. al t hough not shown here. in order to present the
reflection ofMBOUIBKEkEYEGK@DPEIEd ip digital deive o8 tiayhe optratghin shnlomdaiveetldicl i ¢
| ayer (here. cathode and the like) to be used, a circular polarization
means whi ch videgaighedmay bi malipital spolabot miande qnl ab& gmgealf Name shpphddueh
differential plate (',uld4 plate) and a polarizing plate may be provi ded on

the substinatenl9Q: PQT ne shbah Heel.&r gieed RipRbaloafP B denahes ha aW'mEl'nﬂQtJ i
transmtting signal s inputted to the source side driver circuit

the gate sidep @“EK@TWE} Jlﬁff‘ﬂq iho 8%31LL s o ] gaEffﬁguBEﬁfUhYLﬁi ndt W]Re:lom‘snln mul\ Oa}nd a

clock signal froma F prin

the light emitting device but also a light emitting device to which an FPC or a PWB
is attached. Also. a complicated integrated circuit (memory. a CPUL a controller. a
YA converter. and the like) can be formed together with the pixel portion and the

15 driver circuits on the same substrate. However. it is difficult to manufacture them
using a small number of masks. Thus. it is preferable that an IC chip including a
memory. a CPUL 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. 1613, An
insulating {ilm 910 is provided on the substrate 900. The pixel portion 902 and the
gate side driver circuit 903 are formed on the insulating {ilm 910, The pixel portion
902 is composed of a current control TFT 911 and a plurality of pixels including a
pixclclectrode 912 electrically connected with the drain thercof. Actually. a plurality

25 of THTs are formed in one pixel. However. for simplification. only the current
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909 which is to be an external input termnal. Also. the light emtting
device of this enbodinent may be operated in digital drive or may be
operated in analog drive. The video signal may be a digital signal or may
be an anal og signal. Note that al though in only the FTC is shown here. a
mitting

printed wri { I3) be a ache

device in thlregnés?(ge"zﬁtl Ho“h’é] Utte ’ﬁ(gf’lteosr‘ﬁ%&dﬂ‘ HH‘I‘H”E) %‘f/ Bf“’””%t‘ﬁé‘ 0ifgj’ht
emtting deV| I emtting device to which an FPC or a PWI13
i s attached. ‘@%'Haatﬁﬁhimﬁ£8g% integrated circuit (nlenlory. a CP( 1. a
controller. l)..A converter, and the like) can be formed together with

t he pi xel port| on Tdwese (1H&Ms1 (indhidiey TdiTscOi t.sObh aihk 94 dimnsubst mabelaclured

| owever. it is difficult to manufacture them using a snmall nunber of

masks. Thus. attordsgoroethe hadllannthdFTdn thalsdhiepmengbiudi Pabadinh@iary, a C Pl ..
| controller. a Dr' A controller and the like is mounted h\ a C (.)(i (chip

on (-1 ass)s met hod a g, TR (EgRe AUL AIBIRIAAIINAGho TRIDPAD BFed ¢ %t}?ﬁ&" ng

met hod. Next. the cross sectional ucture w Be 'descri bed

613. An insul R on the substrate

portion 902 5?13% (hg‘“ 'Eatae“f(i(lﬁ)[d%csbé)q \?e\’fitcllracff?'tw@’ééo feEe \‘“dﬂ’l‘?\%ﬂgé‘hﬁt%g?ﬁ
insulating film 910 The pixel portion 902 is conposed of a current
control TFT &2 S4ppiNA QUHFUH&*I@F‘%‘? prpinemethod havingg gircpi depigsl iscehistea 912
electrically connected with the drain thereol..~~tual1\. a plurality of,
ills are 1i Oconssant quroome igpiupplicd to Howe L&D tof amtsil aplolthic applord toahb YOLBB.
current 3-1 control TFT 91 1 is shown here. The gate side driver circuit

903) is conpasiedigf mothodharigl a difctst @bkmindyEda cdhesa chifrta issishudi ®Ihd FTs
911, 913. and 914) may he manufactured according to the n-channel TFT in

t he abovenmm't%' ’ﬁfh ﬂht'liklcb(?ﬂt\mrgi Jcaalgﬂﬁls%@‘t AR ASERRC hribRus b SPHRY

devi ce having an . there are a drivin

18 dutcrmmcd b_\-' an on current (1,,) of a TFT, which is electrically connected with the
OLED and supplies a current to the OLED (in this specitication. this TFT is called
a current control TI'T and corresponds to the current control TFT 911 in Fig.
1613).

R Note that. in this embodiment. n-channel TET's 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 THT may be made from p-channel
TITs. Note that. when the cathode of the OLED is used as a pixel electrode. the

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

Also. an insulating film having high flatness and high Light transmitting
property is desirably used as an insulating film provided between the active laver off

25 the THT and the OLED. Concretely. an organic resin {ilm and a silicon nitride film

-
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nmet hod having a circuit design in which a constant voltage is applied to
the OLFD to supply a current thereto, a driving nethod having a circuit
design in which a constant current is supplied to the OLED to control a
voltage applied to the OLED. a driving nethod having a circuit design in

whi ch a consjgn lﬁEfﬂa?\”tlahl%]a?&Pm\' e]ﬁ It 1‘(%30%11)1@@0(11 E)d ;ﬁ@ﬂuh?ﬁnclvix%@fhod.

However. regardl ess of r|V|n ht ness

determned b cur, e which is electrlcall

connect ed Wi %ﬁﬁpﬂ?‘%l 5 & '07 @bﬁ%ﬂlﬂééﬁ%f gzﬁﬂ‘?‘é‘i'ﬂ PEFePHRE ¢y lprppd tﬁ‘l‘\‘lté the
specificatio this "LTT is called a current control TFT and corresponds
to the curreﬁimbﬁ‘r‘i’t"r% the psykating 4ilpy A bno\\llgchmxc]m~hmdpgnph@g flatnesshilsr
enbodi ment, n-channel TTT'|l's are used as a switching TI' 1. and as the
current cont exampleTa gdlishindee wdich mhelIq:icéﬁzentalbmvdmhmmphEleﬁ@di Hor@hRd: to
such a structure. The nunber of' | |- | s provided in one pixel may be 3.

4. 5. 6. aor rofored tIhe CIPY ﬁhi\rlﬂ ddcl @ndetiRtchily BRI &ORE T Qhed th LMPN a\
be made from p- channel TI S. Note that. when the cat hode of t

is used as augdeA+ ﬁ(}‘\ﬁl[ ()],E fne ( ‘EH{ wﬁn h 99@&8'« T;rpcluu§ et §mé[d¥h‘xel

n-channel TF 1 n e ano
channel 11 1 . Al so.

el ectrode. current control sirabl\ a p-

an insul ati né]ef’ﬁ‘ ﬁ‘a?ﬁ'ﬂ%osﬁ?:gﬂgf 1°8f’r‘fbi‘§ SH$ gisPrisgho g Mﬁ’s’rﬁd@ﬁi ggucous
property is desirably used as an insulating fIllll provided hel\\ecl | the
acti\e | averSWgtion gsygeferably usehas g pelighing agent (gone) et dio Minoohgasiubatinesi n
fillll and a silicon nitride film 3~ are preferably | am nated by all

appl i cation frenhddbic amrdllau@utmarnnngnmﬂtlhudmut fdspaad iveiyn bQrhe CMR & 1lat
preferable that flattening processing is performed after the formation of

the insuliatithg durlare. Avkinowespeec iaitRe @R BD. RN Mg ihRkACSSof R oreanic
exanpl e. a polishing step which is called chem cal -nechani cal polishing

gtlllelr g:qn?‘;]teercmﬁﬁtlﬁf(f letdut R b "BYe G lHﬁ]‘?@nﬁéﬂ&]bR ;tljoﬂ L& PRuPLLRE %?nsli ng.

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 carth metallic jon and positively absorbing an impurity ion such as an
ts alkali metallic ion or an alkali carth metallic ion is preferable as the insulating [ilm
provided between the active layver of the TFT and the OLED. Further. a material
which is resistant to a process temperature in a later step is suitable. As an example
of a material suitable for such a condition, there is a silicon nitride [ilm containing a
large amount of {luorine. The concentration of fluorine contained in the silicon
20 nitride film is 1 = 107" Jem’ 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 tilm is bonded to an alkali metallic ion. an alkali carth 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 ($n) compound.
25 or indium (In) compound. which absorbs an alkali metallic ion. an alkali carth
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used, for exanple. a polishing agent in which a fumed silica particle
obtained by thermally deconposing a silicon chloride gas is dispersed to a
KO | added aqueous solution is preferably used as a polishing agent
(slurry) of the CM"' to the insulating film The insulating filmis

renmoved by abeethllf ioh, bEEAd [#ke. @(315é|\a\1l\/?ﬁl&,1§11 ;&}O'ﬁﬂe GO, #t%m _;Lzmltnhl%n\
surface. Wth respect to the ()LED en a Tmt |ckness 0

conmpound Iav 0 I ht Si on i ed Thus
ChereiTm | Ehisplaagepdnl, “‘”‘% (S5O0 NI GRS SR PR WS a1 or
bl ocki ng di ffusio . ur 1 such as an aIkaI| nmetallic ion or
an al kalgl earﬂ‘lﬁ“‘(‘ﬂé'féwa] gn fﬁg‘ﬁ‘“’ BX%'G& fiz¢el {0 apslerd my aatt hag 33 epatightliehitol |
such as all 1s alkali netallic ion or an alkali earth netallic ion is
preferable aéiﬁhﬁﬂmwgupaﬂkﬁg fthrﬁnmmmdedobﬁtmaénnmhaummﬂlbe1hayamUﬂ6nthe
Il 1" I and the Ol .1 :1). I: urthei-. | material which is resistant to a
process t efrperatavide pmualel iateady ts)tzﬁ)poﬂﬁaxﬂm;ﬁ@hk Qon Ascladl BXANR e 2fid Jon or
material suitable for such a condition. thereis a silicon nitride lI m
cont ai ni ng a anl At AcaMhdilile @y fl uorine. The concentration O fl uorl ne

contained In the silicon ~n n|tr|def|Im|slll) ' dcnI ﬁr nor e.
f bl t I e ntained in the sj
hitride fiimi 2"2‘99§<% o BReh Fdicagt v REGG T@% A rE AT Rateraf B das

nitride film.is to an, gl kali talli an alkali earth netallic
i o; gr themﬁ”ll‘é“" ﬁg“éHQb obqt\’ie?rh 1§ ?‘FIH‘I*- f lareoo! He Ahbtiek thex@hpila. A
there is an organic resin_ filmcontaining a particul ate made of anti nony
(Sb) col | | po§Retertng methgdmy Ptéb?ﬂjmsﬂnwﬂﬁ der dxadiplenaglafuinconpiadedd.A Witaleet
absorbs an alkali netallic ion. an alkali earth )c, netallic lon, or the

like. foes exadphexyvamidrigeni(yeesidicatdd bm AN ChMGnand il i@MYum Bﬁﬂﬂﬁ’éﬂ Khe
particulate (Sb_O " nil, O. Note that this organlc resin filmcontains a

particul ate \Nllﬂhhoﬂﬁdlﬁ\dﬁﬁ@xﬂ%uﬂ@(ﬁli&i‘ 1 @hf affardth AR L §i%od@n BN 28890 Ia%ﬂ?n
very high |ight
gas are mixed is a film containing nitrogen at 2.5 atom % to 47.3 atom %. This {ilm
is characterized by ahigh thermal conductivity. a heat radiation effect. and a very high
light transmitting property in addition to an effect capable of blocking moisture and
15 oxyeen. Inaddition. itis possible to prevent an impurity such as alkali metal or alkali
carth metal from entering the active layver of the TFT.
The pixel electrode 912 electrically connected with an clectrode 809
clectrically connected with one impurity region 806 of the current control TF1 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. zine
oxide. or a compound thercof'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 laver 916 and a cathode 917 of the OLED are
formed on the pixel electrode 912,
23 The EL layer 916 (layer for producing light emission and moving a carrier
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transmtting property. An antinony conpound represented by the antinony 5
pent oxi de particle is easy to absorb an inpurity ion such as an al kal i

nmetallic 1011 or an alkali earth nmetallic ion. Also, a |layer indicated by
AINO O . may be used as another nmaterial of the insulating film provided

bet ween the gl ayel T oIfiR ing. method is
per f or rred US?E‘QL“’?H* YRy e Qﬁaﬁ?%ﬁ%ﬁ%f% ie gy %Eiifwf‘ﬂf?rbgm.
and an oxyni | ayer er i ndi.cated ont ai ni ng al um num

obt ai ned %y H?h%% ?gfhéﬁﬁéﬁa?H(bH”égHH%B%EFe “PCMW Ué ﬂ“bﬂ@gﬁdﬁﬁs“*§“1
nitrogen gas. and an oxygen gas are mixed is a fillll containing nitrogen
at 2.5 atom QEHIAEIsMEGRI orgrpalveanisysiem argasic Hhrmetesial reprasyrablyhitgtd.
thermal conductivity. a heat radiation of lcct. and a very high light
transni tti ngAgs@pehtiytiimmaddiof iadight omaningfifizetialqaipabit eonfpobhdrfor pgodmisd ur e
and is oxygen. In addition. it is possible to prevent an inpurity such as

al kal i metsal light ahi&ion (Rasiekeciet aby iR EeAl@htig (ﬂh?tlﬁﬁtm‘ﬁ?nﬂﬂ¥q{ '?fimgg
TF . The pixel electrode 912 el ectri cal y connected with an el ectrode*-

el ectrically .o QnReGhad Ny Frﬁ})l@lrbgm'lﬁmwdp] Gf‘aﬁ:&%'l%[ﬂo iol(?l Al xsnyﬁ{;éﬂ%{vf&ﬁ.ﬁ%&ﬂiio

11=1 911 functions as t e ‘ano 2 con e g

a large work, 11 i0ll. 21 typically uctive oxide filmis used as

t he agode | Rdi® Wi)‘)&f‘ﬁb‘m“ﬂn L‘%‘Q?Ld‘é%dfr r%e Egrxlf‘b‘é PORP- PRI MRk sHch s
preferably used as the conductive oxide film Banks 915 made of an

i nor gani ¢ | n8XFICER carbide cap fansed pniha ehasee Hirasiat Hedr onUbotlmrgndsectadn t he
pi xel electrode 91 2. An F.1. layer 916 and a cathode 91 ™ ol- the ( )IT I)
are fornmed bwet. héxtm\\xemaeflzmdﬂczodbu 94@i adte drganicl lavenat®dsl Ddatherinbaranic
producing light emssion and nlo\ in g a carrier therefor) is preferable
fornmed byif regtoricdonbining a light emtting |ayer. a charge transport

| aver. and a charge injection |ayer. For exanple. a |lo\\ nolecul ar system

organic |~l, matefpal. floi® PO/ WY i AYELRMO I i common 1o all pixels and is
clectrically connected with the FPC 909 through the connection wiring 908. 1t is
preferable to use metal having a small work function (tvpically. a metallic element
belonging to the group 1 or the group 2 of the periodic table) or an alloy containing
15 these 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 clements 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 o
visible light is used for the seal member 918, Also. it is desirable that a material
which does not allow transmission of moisture and oxveen is used for the scal
member 918,

23 Also. after the OLED is completely covered with the seal member 918, as
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anic 1:1_ material is preferably used. Also, a thin filmmade of a Ilight
emtting material (singlet conpound) for producing 5 |ight em ssion
(fluorescence) by singlet excitation or a thin filmmade of a Iight
emtting material (triplet conmpound) for producing 11 1ht em ssion

hosphor esc A I 0; o S a aver ..
,(Alpso an i norqg{a\‘ﬁl) ¢! it Pl aﬁtBr 1 SE’E{%{%W% FH"III ﬂ%ﬁg‘ggt X éaganFB]élaggé]&a(ii {rpipen
charge trans ar ayer. qr the char tion Iaver Known naterial s can
be uged as the g’@a%"é aﬁ*’t‘“H”a‘P@P i13C a‘rtGEHFﬁgr‘}l‘]h%‘r‘@a‘r’l‘r‘R:w']*U"ﬁ?&t"ér’l‘a‘thI\i“HB
cat hode 917 al so ctions as _a wirin IIIIIII|onto all pixels and is
el ectricall ya‘(‘:é\rlﬁbepédmw/‘tlﬂ)t fengandg flhr suglevideg eotinestilare Wipodddl g
908. It Is preferable to use netal having a small work Function
(typically. $unfsicabl il slaémemtberdiBongisngtht proteetigr il rhayobe pRSidEDOP IR Of
the periodic table) or an alloy containing these netal as a material of

t he cat hode &difre Srfice thlﬁlmmemcSﬁdd@@uﬁiufbé oif Qﬂ@léubisuaté ”ﬂrhﬂ\fe%g @n%ﬂ
function decreases. an alloy material containing Li ( it 'S one

kind of" al kgl 'tur@gtq@lasvrﬁ) $oiRRlY 4‘6?(%93%5{3% ﬁ?%gn'nfr‘ n Q\fhc tér Lé@ﬁn‘ﬁdaptlthe

Further, all elerrents are in dlntﬂeh hd o 0e !
te side driver it 90. Covered w t he cat hode e sea
grrgrrber 918. ‘E%HB“H%@ ﬁgyﬁrprf‘t’b@f"gv ‘(f(tCFW%isgnaﬁ&bf%"“trﬁatm it rm Q“d?‘@f"éilaélfémt hat
a material which is transparent or translucent to visible light is used
for the seal USi&BenagygAlyg.quocgssingsisdaade soke nohse farmmshepiciectiwhiibh tdoes
not allow transm ssion O Moisture and oxygen is used for the seal nenber
() 18. Al so.caferige thhextomal input ismearhpoei@l ysicpuenedunh hmdshingapt useiier
918. as shown in Fig. 1613, it is preferable that at |east the protective
1111 11919 nmd&/ [ apparawssi ngl e layer or a lamination layer selected from

the group consisting of an AION film

With the above structure. when the OLED is sealed with the seal member 918
and the protective {ilm 919. the OLED can be completely shut from the outside and
it is possible to prevent a substance such as water or oxygen for promoting
deterioration due to oxidation of the EL layer from entering from the outside. In

15 addition. when a film having thermal conductivity (AION film. AIN film. or the like)
is used as the protective film. heat produced at drive of the OLED can be diffused.
Thus. a light emitting device having high reliability can be obtained.

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

the cathode and the k1. layer and the anode are laminated such that light emission is
20 produced in adirection reverse to the case of Fig. 16B. One example is shown in Fig.
17. Note that a top view is omitted here because it is the same.

The cross sectional structure shown in Fig. 17 will be described below. In
addition to a glass substrate and a quartz substrate. a semiconductor substrate or a
metallic substrate can be also used as a substrate 1000, An insulating film 1010 is

25 provided on the substrate 1000, A pixel portion 1002 and a gate side driver circuit
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an AINfilm an Al.03 film and a DI.C filmis provided on the surface
(exposed surface) of the seal nenber 918. Also, the protective filmmy be
provided on the 5 entire surface including the rear surface of the
substrate. | lere. the attention is required so as not to formthe

e AR RS BB AP AR Tl
k. A t,.to f th tect filmb
s SR il SR LR

tape used in nacCvVvD apparatus Wth the above structure. \Wen the
OLED i s scal é&?t@ﬁlw\tq@éng@ad witnibedron of tetiredne cprioelelt T V81 H Msootige pibe
O -ED can be conpletely shut fromthe outside and it is possible to
prevent a sub&kahuersumhnd§0ﬁ6$emmpnmmMMgﬁﬂnﬁmmanm@nbhhm@nnaetﬁﬂs1@Tﬁ£ﬁ?"
dLIC to oxidation of the EL |laver fromentering fromthe outside. In

addi tion. shegia fllill having thermal conductivity (AION film AIN f| | m

or the like) 1is used as the protective film heat produced at drlve of t he

01.1 1) can be diffiisgc 34 tti ey Egy ’
reliability can bé%% §§gﬁgzﬁ%ééﬁp%erU&gQ®§fggFcﬁggﬁgﬁﬂﬁ@'Q #gygﬁ aﬂh?ch
t he pi xel tode.i s yse cat ho and the 1:1, |ayer and the
anode are | aﬁlai%lf‘b‘dfoé‘l}éa I gﬁ& mf—% &8 g@pgﬁe;tgodcz Oi@r o’?ﬂ’uééd ayey B 1 areban on
reverse to the case of Fig. 1613. One exanple is shown In 1' ig. 17. Note
that a top vPRQHq éob%wtthéd)hEDearbé@amom the pixthde@aldd Bl 2The cross

sectl onal structure shown in 17 will be described belo\\. In addition to

it "glass SubstrafbcanddalQuanis Subgbnaiea vAriagioaanaes arn (ebpdahed  a
metallic substrate can be also used as a Substrate 1()()(). An insulating

film1() 114()ck&tndﬁ[l(’\ébﬁ'@&t&ﬂ\\hh%n%lﬁ@lG@Jtﬁr&m uﬁn@lt’ﬁﬂ \\R‘?ﬁ«t 'i(‘?(?% %Qgﬁbind a

gate Side driver circuit 301 are fornmed I nsul atimng
The pixel pogfi i, Q0% Hish %PJ%%ﬁ?c%d‘%B the pixel portion 1002 and the 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 substrate 1000 are bonded through an
adhesive. A concave portion is provided in the cover member. and a dry agent 1021

15 1s located therein.

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

20 Also.inthe case of Fig. 17, since the pixel electrode is used as the cathode and
the EL laver 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 laver to be used (here. the

tJ
th

pixel electrode which is to be the cathode and the like). a circular polarization means
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a current control TFT 1011 and a plurality of pixels including a pixel

el ectrode 1012 electrically connected wwth the drain of the current
control TFT 101 1. Also, the late side driver circuit 1003 is conposed of
a conbination of n-channel 11" | s 101 3 and 5 1014. Tile pixel electrode

L0521 unct | ougiap v Ty 400, Rk 2 M DRy 0ARGPLA PRI

both ends of the pixel electro "ayer

1017 of the | e for on the pixel electrode 10 The anode 1017
al so functio%@ggggéﬁmﬁﬁ$€§%égﬁﬁﬁﬂ‘@ngPﬂh?ﬁ%‘%FQQPE“aHéﬁfs I'ts

electrically conngected mﬁfh an FTC 1009 through a connection wiring 1008.
Further. all el eﬁéh"’t%ﬂw IBRNRe baireeldsamibinadisithiareb! poridonen9d24amd! t he
gate side driver «circuit 1003 are covered with the anode 1017. a seal
menber 1018.0and a protective film 10 19. A cover nenber 1021 and the
substrate 1000 are bonded through an adhesive. A concave portion is

provided isn the caukiverebEl cardREomddskd df tha 98 red 38t dedRided ih BRI RGment
therein. It is preferable that a material which iS transparent or

ic
translucent 30 NhREPLE o dds@Merk S &{%‘3{]9‘8 i)gg SEF Ir‘regbﬁir X lﬁAl >R |j[t
_ _ : s A Cca 2 er com at onlvn-CHannel 11 7T< 15 nse
is desirable that a material whi ¢h does - not ail ow Lrans %gﬁo by st ur e
and oxygen ag far, as possible is used t'r the seal . member 1018. 21 Al so.
in the case lé]fs{cl‘—'fié’?ﬁ]i'f%”éf%%“t%’éitfﬁ? )?'@Pk’éloé‘&cr Tyt aad theevheleisite
and the El. laver and the anode are |am nated, a direction of light
eni ssi on becYfggriyer girpwitarcospmpeiicdtfed Bytypm Talsowlli be fesyribed beloAk sising
al though not shown here. in order to prevent the reflection of' a
backar ound duigst b8 thg0reflection ol'light froma netallic |ayer to he used
(here. the pixel electrode which is to he the cathode and the like). a
circul ar ipol ari zafigom8 RRaWS an4Qample of a gate side driver circuit. In Fig. 18. reference
numeral 400 denotes a decoder of the gate side driver circuit. and 401 denotes a
buffer portion of the gate side driver circuit. Note that the term buftfer portion
indicates a portion in which a plurality of buffers (bufter amplifiers) are integrated.
Also. the term buffer indicates a cireuit 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 (signal 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 mayv be considered that =2n”
sclection 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. itis necessary to use 18 selection lines in total in case of 9 bits (corresponding
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called a circular polarizing plate made from a phase differential plate
(i."4 plate) and a polarizing plate nmay he provided on the cover nenber
1020. Thi s enbodi rent can be freely conbined with any of |". nbodi nents 1. 4.
and 6. 5 Adriver circuit Cail he conposed of the shift register described

in F I11bodiih|enyy A oy r; P |i-ere decoder . conposed, of onl
n- channel TH!uél]i s@)usgh g‘?\r[]@%@alamgf@ﬁZ&snﬁ{“fntSlg% ?E‘[‘ﬁ‘r‘gh‘ﬁa’ g HE"%E)’I]‘HKE}E)‘UPﬁe
side driver c¢ircuit, and the whole gate side driver circuit are conposed of
an E-type TFT Ii\1/\37'I1}9' t@s ﬂ‘&‘b’?i"bg’& 531 B&F‘@J%if’f?@“cw.‘g@. AiSS gHCBEY halireugncyg

shows an exanpl e of a gate side driver circuit. In Fig. 18. reference

nunmer al 400 @éAct kORI dirgs. dfrcquensygat’s? bdcgercd 2 anesCinéd uiltequang afh L
denotes a buffer portion of' the gate side driver circuit. Note that the
term buf fer pocomon2*i'hiincsit es a portion In which a plurality of' buffers
(buffer anplifiers) are integrated. Al so. the termbuffer indicates a

circuit fof perfonTidgedréntenMrhinAh RLBE A M9 sthe NN HUSRER (9 .
poststage to a prestagé. First .l tlhe gate]s?é| & decoder 400 V\llj'i?ll"]aﬁtgglso%]i“i

descr Do, RhOSRISENIB Rl % 4508 G BOVNOTLENT, b 5 BRI AF

referred to as selecti’o

obt ai ned by invert] a polarity of Al). A2 bar. (signal obtained by
inverting a B@Saﬁwg%ﬁ‘fgmﬁ he X‘!iﬂ}&?f.of)améﬁ/i% CHaYILY iSirgmEredotst 3 Ine@rigspoiRd

Inverting a polarity of' An) are indicated here. That is. It may be

consi dered t Hathe pynber glepaienyisings. dndedn aNANIP caichiledre Mqeimdiosr. dhat is.
selection lines is determ ned by the nunber of colums of' gate wrings
out putted froemdrimegat hegirdendiiwertion] theuddcod&od(@xaddibpbsed whepl@anixel
portion for V( iA displa\ Is provided. the nunber of the gate v irings
becomes 480. NZBNDhdezuidst 1S necessary to use 18 selection lines in total in
case of'9 bits (correspondi ng

Also. the NAND circuits 403a to 403¢ are composed of combination of n-
channel TITs 404 to 409. Note that. actually. 2n TFTs arc 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 1. Al bar. A2, A2 bar. .... An. and An bar).

I3 Atthis time. in the NAND circuit 403a. the n-channel TFTs 404 10 406 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 (V) 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 TFT 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 1s connected with an output line 411,

23 As described above. according to the present invention. the NAND circuit
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41 to it = 9). The selection lines 402 transmt signals indicated in a
timng chart showmn in Fig. 19. As shown in Flo. 19. when a frequency of A
| is given by 1. a frequency of A2 becones 2-' tittles, a frequency of A3
beconmes 2-' tines, and a frequency of An becomes 2"' 1 tines. 5 Al so,

reference nU”Wl@HLs‘"Qf’% dennicesra p feohRéctd %r#ﬂﬂﬁ% GiF g lé'hgmgfglgjﬂ"&g(ﬁ%ggtcgﬁ

NAND cell). 403b denotes a secon st age rcw

11-th stage ; Lirc s required so as to
correspondg o i£ Eréﬁr%urrg\!eﬁc Jpa ga‘fl “\Aﬁﬁeﬁg Mgﬁd o [?QD“EF‘I“&JAPSJ dped03c.
required here. That ..according to the pr esent i nvention, the decoder
400 i s conpos$EUdY “‘5"bl‘ﬂr‘§$ |“t‘3}“6f“l TFbs pplthesalediianslingy ayo ditfhenNadn) one
circuits 403a to 403c are conposed of conbinatioil of n- channel 'I'I1'T-s
404 to 409. Mopdicrhdthat cttuigldopstradtad o BS taseleuseqlyvithe ohbeyuNANDId 4 Cubihd
403. Respective gates of the n-channel TFTs 404 to 409 are connected with

any one of t Bgnadl RetscRtihy RS odQrit (ifds 4N iR¥rderRomPh PR are mpuﬁ'@d {aQHLAI !
bar). | At this time. in the NAND circuit 403a. the n-channel 404

to 406 havi ngejcbthién gg@@m whi ch are connected with any one of Al A2 .....
and An (these are called positive selection Ilnes) are connected with one
another in parallgjc source lisle

(V1)1) 410 as a cOit ﬁﬁ@gg‘é@ %Oé“"’é“‘wfs C@&?HQ(SFQSE %B“\Kne’ftg OhRUIET e 19 FhaC 71

as a common drain. Al so. the n-channel TFETs 407 to 409 having the :n
gates. whi chISPECyinEetreapding Wile BifeNBreimuitsigda tagORat Nolc that therifms bar
(these are called negative selection |i nes) are connected with one other in
serial. The $bdabedi¢ may hse thactsannetuctdre. T 409 | ocated in a circuit end is
connected with a positive po\\ cr source line (V1",) 412. -1'he drain
of the n-channel TS, tAE bddr b oated13d Arctdeenpiisb@ ol GLefht] TFTs 414 to 416.
The outputline 411 from the decoder is inputted as the gate of the n-channel TFT 414
(first n-channel TFT). With respect to the n-channel TIT 414. a positive power
source line (V) 417 is given as the source and a gate wiring 418 which leads to the
pixel portion is given as the drain. With respect to the n-channel TFT 4135 (second
15 n-channel TFT). the positive power source line (V) 417 is given as the gate. a
negative power source line (V, ) 419 is given as the source. and the gate wiring 418
is given as the drain. The TEFT 4135 is always in an on-state.

That is. in the present invention. the buffers 413a to 413¢ include the first n-

channel TFT (n-channel TIT 414) and the second n-channe! 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 respeet to the n-channel TI'T 416 (third n-channel TFT). a reset
signal line (Reset) is given as the gate. the negative power source line (V) 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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ends is connected with all output line 411. -15 As descri bed above.
according to the present in\ention. the NANl) circuit 42 includes "n"
n-channel 1T-Ts connected in serial and "'n" n-channel TI=Ts connected in
parallel. Note that. with respect to the "n" NAND circuits 403a to 403c.

conbi nati ons of thg tiﬁ‘ﬁQhﬁ@qulclﬂltlollNhIL %t\@@gl L BRaRY %‘\qaﬂhgﬂn'mﬂ%s\\air ! ihLP-

different fromone another IS constructed-so as to ‘sel

ol e onecquie e g 00, B LR RLEBRRELPA Lore

411 in order m an end are |npu

the buffer porgijon 401 is conposed o plurality' of Duffers 413a to 413c
respecti vel 5 c\%}r'r ggﬁl&n@r‘hﬁ“t‘gﬂpﬂ%l Nl&l\ﬁb‘%i‘r‘@lﬁ”@ 040% hguwdermiggt e Liciatn 4 he
Duffi:rs 413a to 413c may use the sane structure. U) Also. the buffer 413a
to 413c are EuppoveDBCIPENGCEhaimbic chanfaldengthd to 416. | he output line 411
fromthe decoder is inputted as the gate of the n-channel | 1I' 1 414

(first n-channel WhEppetditivh of dspdtertdd Suheasfotloarn s, \\lhmlﬂridhatn@L RBRLd Ve
power source line (V1)1)) 417 is given as the source and a gate lvirin~ 41

whi ch | eads Isolpt}*h@d tF)'tW@bul@Qf Flh@ﬁ'il Sihghvcﬁﬂnﬁ@l ﬂh? 4‘1’4%‘;@01}1\& L offeﬁgﬁc(tsmh
t he n-channel | 5 (second |~ 11-channel positive

sour ce 11 ne (» m & d&Anhsa 9hyS dnoaﬁce ggggpgow s ra}%ﬁhg,gwﬁ@ngw@g ine

(Vi)1l) 419 1S urce
the drain. The TI 1415 |s almays in an E ﬁ guiThat is. in the present

i nvention. t Re?\#F 4R s G Hagdn; HeIC i§ prodicedhankeliage of the
(ii-channel |ITT 414) and the second n-channel ITT (11-channel 11' 1 20
415) whi ch i Begidngaweed sonresdiicat 1 Qs tapptibdtd fhegatnwatiandAés. ' 1'1 T and in
which the drain of the first n-channel "ITT Is used as the gate. Al so.
with respect to tHewwvehannel a Posilivd kbtagt s agplied hanebuphilind 412, (1RSKL
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 413, a potential of the
gate wiring 418 is influenced by the output of the n-channel TFT 414, As a result.
a voltage of the positive power source line 417 is applicd to the gate wiring 418.
13 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 fine 411. the gate wiring 418 always outputs
the negative voltage (voltage in which the n-channel TFT used as a switching element
20 of a pixel becomes an oft-state).

Note that the n-channel TFT 416 is used as a resct switch for forcingly
reducing a voltage of the gate wiring 418 to which the positive voltage is applied to
ancgative voltage. That is. after a sefection period of the gate wiring 418 is elapsed.
aresetsignal is inputted to apply a negative voltage to the gate wiring 418, Note that

25 the n-channel TFT 416 can be omitted.
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signal line ( Reset) Is given as the gate. the negative power source |ine
(VI)lI ) 419 is “given as the source. the ".Ante wiring 418 is given as the
drain. Note that the Ile-"ati\ e power source line (VI), ) 4 19 may he
given as a ground po\\er source line ((IND.). 43 At this tine, a

rel ationshi p bet V\@l@@ﬁ@{&h@ﬂ@@aré"étﬂ%ﬂe& %g?ﬁ%k by BYe de bidk (ﬁ’[\ L% hﬁ'c{x‘fi \ﬁﬁg?ﬂgl \ |

' 1415 and a channel' wi dth~(given the n channe

VI 2. h
Vogion tn s bfrhf@tas ARcABATIG, ‘&m@%\i SR BRI oS T Fiberopdendi o

of the buffer, 413a ji.s ollows. First. when a negative voltage is
applied to t HEHBUELE ?@ Lh%‘ﬂurc‘f pige Ariypagipalt ShP“lth iBedbhEi ‘ﬁdmoé@ate
(state 111 which a channel is not produced). On the other hand. since the

n-channel 1 421.1dash 422. andwauffenpaitionciads thaate (i tlat dedoder #BI ad ehechatinel
I s produced). a voltage of the negative power source line 419 is applied

to the Rate purtiong23ha thlGahclsaveness aswhepara soeirhveveérvl 4iRAc des@ppiohed
to the output line 411. the 11- channel 11" 1 414 becomes all on-state. At

this tulle. @gepesidbpichamnel wdth of the n-channel 1'Il 414 is |arger
than that of the n-channel f1 ] 4 15. a potentlal of the gate wiring 418
chan

I's influenced by h t he ﬁg
vol tage of the possll Sgleétl Egé ﬁurg&ﬁ ?‘femﬁﬁuft F‘E]‘é‘bb” }é%t t t?héatﬁgt‘@zv\ﬁsrl ng
418. 15 "Hills. ; §05|t| voltag IS aplledtothe output |ine 411.
the gate wi rihyPOEe 8! 8l stager W@hﬁgélaﬂ PECLIIG Hege IGV@I"‘t g s thxfirstiseiget he
n-Channel '"I1'l "lI. used as a switching elenent of' a pixel becones an
on-state). datchhgdomdahe seeadd swaemateh 4A% gadh ke evig tiadie: oBurdppl I 7adhrhpodetie
output line 411. the gate wiring 418 always outputs the negative voltage
(vol t age 10 n othinghnidhanmel CHaNe264lM 426cused oagia [inwidehing (5t @eBsder 21)sof a
pi xel becones all off-state). Note that the n-channel |'FT 416 is used as a
reset sw t chnp@ied & GlenN@hds of the “m™ n-channel TFTs 426a to 426¢ composing the unit
427. Note that “m™ is an arbitrary 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 are required. However. when “m™ = 8. the number of NAND circuits to be required
becomes 80 and the number of required selection lines becomes 14 (corresponding
to 7 bits). That is. when the number of source wirings 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¢ simultancousiy
become an on-state to capture corresponding video signals therein. Further. the thus
captured video signals are held in capacitors 430a to 430¢ respectively connected with
the n-channel TFTs 426a to 426¢.

23 Also. the second stage Tateh 425 has a plurality of units 427b. The unit 427b
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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 oftl he
gate wiring 41 $is elapsed. a reset signal is inputted to apply a
negative voltage to the "gate wirin<g 41 S. Note that 25 the ii-channel 1
' ] 416 canibeoopbidded! ~ nlétewmaal TFT 43N0 a3ec s ieates ul«noPﬂQEﬁ cpb{nﬁ
gate side driver Grcuit which is operated as descri bed above.

structure of gt d i i R4
o uie o dirlﬁse?ﬂél{ ?ﬁﬁ?lc ‘?lhc 56%%Eic§ EﬁH E&i&lnséglqg\é@nagaec&gg%:? ddﬁa?ég
| atch 422. and ta bufferl ‘ﬂ{ ] 3 Notﬁ 2 the d cod él rd t he
buffer porti'OHES3S ABRECT Hb E‘a ’sf‘gﬂﬁ Pe§33stichc ét‘ﬁ' delatg 431c
circuit and the description thereof is omtted here. In case of the source
si de driver éimk}ﬁﬁ“tﬁ%lﬁgvhfcpWCFEIW,H.-S@@?,- the latch 422 is conposed ofa first
stage latch 424 and a second stage latch 425. Also. the first stage |Ilatch

424 and the second\ssnagallt,anhchsigﬁﬂsd&ﬂdﬁ ihatie arpptiusial 4300 of 4BOMIaks IEY in
conposed lu of' "ill" n-channel TI'"I's 426a to 426c. An output |ine 428

fromthe dechﬁzﬁcﬂ%&MSﬁxto'4'39b'?ctsﬁéictt\(?:1\t&%zﬂ@kﬁs'» 19f1h[hech"aml e Fsh@]nﬁ& 43Fds
426a to 426¢ conposing the unit 427." Note that "nl" iIs an arbitrary

i nteger. For ﬁé%l Lﬁ%d't@ﬂi@ﬁ&%g@é@bﬁﬁ ag(fnagn?n EREL, Qs (9@@19@ "iVHJI ngs

is 640. Wen rcul H%e2ti'oh M
(Correspond| are regui red I wyever. when 8. the nunber

t ,
of 'NANI) cir é’gdf§c‘{’6d53 r'?éqtd thgsigag r‘?‘é"so‘@@”é{ﬁ@ e ﬁ‘é“’hbr\’ﬁéﬂ"bf‘)ﬂ daongBdhe
sel ection |ines beconmes 14 (corresponding to 7 bits). That is. when the
number of so@BtEr wertimysThe sgirgenvibipgs mie scleqthd imonderby G sNANC. Jideidrioui t s
to be required becones (Mm. Then. the sources of the n-channel TFTs 426a
to 426c are coomectiech widrvral2d 2s despidbetiabeve.i deo signal lines (V. V2.....
VKk) 429. That is. when a positive voltage
Thus. when the gate side driver circuit and the source side driver circuit are
composed of only n-channel TFTs. the whole pixel portion and the whole driver
circuit can 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. various modules (an active matrix liquid
20 crystal module. an active matrix EL module. and an active matrix I'C 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
mountdisplay (gogele-tyvpe display). a car navigation system. a projector. a car stereo.
25 apersonal computer. a portable information terminal (a mobile computer. a mobile

16



is applied to the output Iine 428. the n-channel 11' |'s 426a to 426¢
si mul t aneously become all on-state to capture corresponding video signals
therein. Further. t}le thus captured video signals are held in capacitors
430a to 430c respectively connected with the ii-channel ills 426a to 426c.
Al'so. the seerpilost.ageclbatsiic $36k. REVGAKIR Y L Eii 6 ~ JNEuni t
Rpfost.agecltat@lic hﬂﬁ{h@_ll_l'g#_}s:' qﬁg llit. la!lq Fiol AZ*gLQF ﬂ%{:{ |g_'_3,

427h 45 is conposed of "m n-channel to 43 1 c. at es

of the n-cha L ibR S 4 . c.are connected with a latch signal
line 432. vmgﬂgé“ﬂé3§i$$§‘“g%ﬁ?éggfﬁéf%S%FFB&gfb“the latch signal |ine 432,

the n-channel TlIs 4 a,to 43 1 ¢ .simultaneous|y becone an_on-state. As a
result, the si gnalfs‘g' ﬁg{\cfhf’H'Stzhiéc"é%fb’éépPWI“&CMB@&‘*t”(S ¥RYE gpdy RBP4 amimage
capacitors 433a to 433c respectively connected with the n-channel "1'I "I's
431 a to 43 pet pahienciiigus depinopartien 2008 eandokeylmrrd 2804bei ng si mul t aneous
Wth this holding. Then. as described in Fin. 20. the signals are

outputtedsto sourlGe. WiBish@ss 43btikroughitégohdfdaipuRen il didind REn SRR
wirings are selected in order by the source side driver 1o circuit Wiich

i's operated Zﬁﬁ)lg@§&E}E%ﬂzrﬁpﬁ,‘!@OQ.EHQ%&QE@"F@C&\BH%P&%)% Zsl'(ﬁeug{)]%ér/%ﬁlg?ﬂi%ﬁygl and

the source side driver circuit are Conpose only ri-c t he

whol e pi xel Pyt i g, 1.h I river Crcuit can be conposed of
et T

11- channel evern"Wien either the source side driver
circuit or the g € iige driver circuit is ugfd as an external 1C chip. the
. . . - ' g LA Ialal 23 Y . « v
i i present invert'fo éﬁoﬁéziﬂﬁ¥8hﬁﬁpéd¥“Fo IP$B@GFW§NP‘BPW%héﬁﬂﬁﬁ@ﬂd%lver
circuit and the pixel portion which are formed by inplementing the present
i nventi on arecqided(hayainnbaisrefastid togs ¢ aercadingwecdiami KhisiptuicdincRides yshaah
11lodul e, an active matrix EL nodule, and an active nlatrix 1:C nodul e) can
be 1 body 2401, adisplay portion 2402. a speaker portion 2403. a recording medium 2404,
an operational switch 2403 and the like. Note that with respect to this plaver. a DV
(digital versatile dise). 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

1= 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 30 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 inall fields. Also. the electronic devices in this cmbodiment can be
realized even ina case where a structure made from any combination ot Fmbodiments

1 10 7 1s used.



conpleted. That is. all electronic devices in which these nodules are

i ncorporated are conpleted by inplenenting the present invention. As such
el ectroni c devices, there are a video canera. a digital canera. a head
nount di splay (goggl e-type display). a car navigation system a projector-1
car stereo. a pergeaading B SikscrR iRUrkRR! &-di{RETRS hRA JIehTh Rl péAidmmRi | €
conputer. a nobile 46 téleph&ﬁ%. aﬁ eﬁéctronf% bgok,lor(thé@Pike?,ﬁgﬂ@pthe
like. Figs. k.l..A.UlO and_ F L' s 12A 1213 show .exanmpl es ,of. t he
el ectronic dg\lltl!gg%?{ ‘I"Lﬂldg!1 lT%%% %ﬂ's ﬁ%!\l/%n a> 6%?%@?'1%%?‘3%%%3’% é‘r“":{\{ ’éT"ﬂJ@Rﬁ‘é‘ 4eYisE n
body 2001. an immge . jnput portion 200Z2. a display partion 2003, and a
keyboard 2004CPTES¢higd !" g‘lﬂ&‘:@""‘s'ﬁd\}\é\ léqlﬁél‘jﬂ'séfﬂ@dﬁ?ﬂﬁu‘t VI aetes matpidiodi)

I ncluding a main body 2201, a canera portion 2202. all Image receiving
portion 2203cnaingpdevice drmalingwint OhEIR22pr eracd! dispdins phaybpoedlizod. 280fe i g.
| 1 C shows a player using a recording nmedium 111 which a programis
recorded (heresisiafideest tief@uradwitn@st she piset gbAhrmBdiruay rthicsd PhayResent
includes a main in body 2401. a display portion 2402. a speaker portion

2403. a reCO'iinﬁ@ioﬂFe%%@a?&.‘(‘)%?)gli@ﬁ'l@ﬁ’ﬁ{r@é isi%?gér)c@x‘{"i(%\ﬁhg.%\?@xﬁﬂ It h izld&l‘é?hg

Note that with respect to t pl ayer. " a Igftal verSatile disc

CD. or the lBEQn&§BQE%Qﬁ%%mﬁ$ﬁnE?C0rding nleditull. and nusi cal .
appreci ati on.” novi e appreeiation. a gane. and the Internet can he realized.
Flu. 12A shows a portable hook (el ectronic hook) including a main body
3001. i display portions 3002 and 3003. a recording nmedium 3004. in
operational switch 3005. an antenna 3006 and the |like. 1213 shows a

di splay including a main hods 3101. a support 3102. a display portion 3
103 and the like. According to the present invention. a display having 10
inches to 50 inches in a diagonal |ine can be conpleted.
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20 As described above. all application range of the present invention is
extrenel' w de. and the present invention can be appli ec1

manufacturing an electronic device 111 all fields. A so mﬂuémlmmmm'ﬁ)ml
devices in this enbodi nent can he realized even |Ina case whércta structure

made from anwyyporpigati oneh &.. mhodilllents | to 7 is used. 1{ According
to the present invention, even when an area of the pixel portion is

i ncreased and a Ia size screen i.s the obt ai n sem condyct.or.
device represent eg{sB GMIGONEIELQ] o Lﬁé"tch‘?(mPf‘é‘t}ﬂda (Pll‘ylslfb\ ’bha]é 1SayF Ao A i Lfoc‘)?’ an
active matrix light emtting device having an COLED. preferred display can
be realized. ‘Q'WEBE'5 resi stance of the Source wiring of the pixel portion
is greatly reduced, the present invention can be also applied to a |arge
si ze screen having, focmexadptier [4@r torakelsoan B0 ldtimesasiacer a di agonal

line. -t S 12'212 (1 il iy 11212 11 111 €L S WHAT IS CLAIMED | S:

1. A semiconduct or dQN'u%ﬁLQWEI‘nﬂd}ﬁle@&Jﬂﬂl&%’uhﬁ&nﬂiﬁuﬂn lhy§: wCh of "IT I-s
conprising: a sem conductor laver formed on an insulating surface: 5 an

Insulating filmfor mquﬁ]&#}%&qmlﬁgg\gm%@{nshwﬂr tdﬁpd a gate el ectrode

formed on the insulati wherein the sem conduct or device conprising:
a pixel portion corrprlsm a fir b{g{gha nel " hawngasource W ring

Houl e of the same msﬁ‘gHe ti};f"sscflﬁgm ST, eéé‘ﬁer%]épns“m

a pixel portion comprising a first n-channel TFT having a source wiring
made of the same material as the gate electrode:
1o adrivercircuitincluding a circuit comprising a second n-channe! TFT and
a third n-channel THT: and

a terminal portion made of the same material as the gate electrode.

2. A device according to claim 1. wherein the gate clectrode has a laminate
15 structure of a material film containing mainly TaN. a material {ilm containing mainly

Al and a material film containing mainly Ti.

3. A device according to claim 1, wherein the gate electrode has a laminate
structure of a material film containing mainly W, a material tilm containing mainly

20 Al and a material film containing mainly Ti.

4. A device according to claim 1. wherein the second n-channel TFT and the

third n-channel TEFT compose one of an EEMOS circuit and an EDMOS circuit.

25 3. A deviee according to claim 1. wherein the semiconductor device is a liguid
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111 a driver circuit including a circuit conprising a s I T
and a third In-channel 11' 1 : and a.termnal portion mt F‘!Eﬂgﬁ%j{
material as the gate el ectrode. 2. A devi ce according, to*claim Lp erel n
the gate electrode has a |amnate structure ell a naterlal film
cont al ni ng. MEARY incihc B AL 6F4 @ néx&ggax%k SROLAL ALY, A and a
material filnreont al ni ng naln vi'ce accor d‘to claim1l,
wherein the gate electrode has a lamnate structure of a material film
containing mainly W a nmateri al filn1containing mal nk 2() Al. and a
material filmcontaining mainly Ti. 4. A device according to claim 1.
wher ei n t he secofdAriesiarmeeprdmEio elatmtihavher¢iniige sensisandedtomiievige onpebie
one of an EEMOS circuit and an I:1)N4OS circuit. 2 5. A device according to
claim1l. wheemitinghieviehagandiucOWERIevice Is a licluid 49
11111111111111111111111 J1111 crystal nodul e of ' one of a transni ssion type
and a reflsection type. 6. A device according to claim1, wherein the

sem conductor device is a light emtting device having an OLED. 7. A

devi ce accordlng t ai.m r&i g one

sel ected fr om t he }é{r%ﬂﬁuc%cﬁréi‘@gnt% O?ﬁlpef ?ﬁx’@r&ﬂﬂﬂ%‘%&%mg@l’uﬁ? 4c§1cen1§r%{1c

car navigati q sten1 a gersonal conput.er, c@ portabledhnfornatlon
Lormi nal . - antF1861ed et HnRUgarensiRivicar & ido WG 8 dHialiek Ameryidcgar
conpri sing a plurality of "1-f-'1's. each of TI="1's conprising: a
sen]conductonana@mmspM@ndaqnﬁanmﬂﬁgunmmmng;gurﬁ@tQHUHHJUOnlmnunm and an

electronic game device.,
1o
comprising:
a semiconductor laver formed on an insulating surface:
an insulating film formed on the semiconductor laver: and
5 a gate clectrode formed on the insulating film. the gate electrode having
a three-layer laminate structure.

wherein said plurality of TFTs have the same conductivity type.

-

9. A device according to claim 8. wherein the gate electrode comprises ¢
20 material film containing mainly TaN. a material film containing mainly Al and a

material film containing mainly Ti.

-

10. A device according to claim 8. wherein the gate clectrode comprises <

—

material {ilm containing mainly W. a material {ilm containing mainly Al and «
25 material film containing mainly 11,

S0



an insulating filmforned on the semc | ~ agate

el ectrode forned on the insulatingfie;ﬂ ﬂ,ﬁﬂ trode having a
three-layer |am nate structure. vvherel of TFTs have the
same conductivity type. 9. A device accordlng to cla|n18 wherein the gate

el ectrode conpri §esag cx %8 a@&h@m(ﬁﬂo ddihng C»%r@?nry‘lﬂﬂﬂﬂpﬂm W1 TR 0 if@f}zﬁmcﬂ)

filmcontaining' maiinly Al. anda mteri al | m containing nainl

A device accegfiding to claim8. wherein the gate el ectrode conprises a

mat eri al f|In1conta|n|ng mainly W a material filmcontaining mainly Al.
and a 25 material filmcontaining' mainly Ti. 5f) | I~l010E0 LEETEE @1
[1ifi Il 1111 1 1. A device according to claim8, xvherein said plurality
of-1T-Ts are n-channel ‘T F T s. 12. A device according to claim38, wherein
said plurality ofilfdsviacacpordingtomiaingd, Frherein sadi plaradievp L el éw@rmplmglmb
claim8, wherein TETs fornmed in a driving circuit of the sem conductor

devi ce compod&Tane of an EEMOS circuit and an EDMOS circuit. 1(1 14. A
devi ce according to claim$S. wherein the sem conductor device is a liquid
crystal nodul e of one of a transm ssion type and a reflection type. 15. A
devi ce according to claim8. wherein the sem conductor device isalight 1

em tting device '?%V)(}Q)Q:\ A agmrjdu% to cqam’xA‘Sd\QHér%?l PEFOFSHNG ihQ & m<mc18rum of

wherein the sem ¢ohduct or dévi ¢

the semiconductor device compose one of an EEMOS circuit and an EDMOS
circuit.
10
14. A deviee according to claim 8. wherein the semiconductor device is a liguid

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

5. A deviee according to claim 8. wherein the semiconductor device is a light

15 emitting device having an OLED.

16. A device according to claim 8, wherein the semiconductor device is one
selected from the group consisting of a video camera. a digital camera. a car
navigation syvstem. a personal computer, a portable information terminal. and an

20 electronic game device.

[ 7. Amethod of manufacturing a semiconductor device comprising the steps of:
forming a semiconductor laver on an insulating surfice:
forming a first insulating film on the semiconductor layer:
23 forming a gate clectrode. a source wiring of a pixel portion. and an
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sel ected fromthe group consisting of a video camera. | digital _carrer a. a
car navigation system a personal conputer, a portable |nf
terminal. and an _0 electronic ganme device. 17. A nethod o H@l Hm

a sem conductor device conprising, the steps of’ form ng
I aver on an 'iﬂ@ﬁh&td(ﬁﬂ%ﬁ#ﬁﬁxﬂﬂ%ﬂniﬁ(ﬂfﬁhﬂ% ﬁlsft'iﬂs%‘lathﬂsl‘illlﬁ‘t' ng fi1'mon the
sem conductor flyer: 25 iorllllllg a gate el ectrode. a source \\ i ngof I

i xel portion. and al l Lt ectrode of a
'Perm' ngl portion on tn{?dh “clljr"shnlll’ nlélbl a(ilM tjél; Hl”lm;dld a%a R“ “hﬁdrﬁ“??“&‘g‘r‘rﬂﬂt
for providin e, sem conduct or aver using the gate
eloec!torode asglgg%ﬁa%ﬁ“(yg ‘Tgcﬂ?‘rrfgﬁ“ﬂ ¢ O MASH 10 oM ARYHSAE IBPWHINHELIRE gat e
el ectrode to forma taper portion; lorm ng a second insulating filmwhich
covers the source "i rqlﬂlj“%ihtt‘hé‘- Cbitié@ﬁt m)r(lmbmhmtrdpt’h@nt erm nal portion:
and formng a gate wring and a source wiring of, the driver circuit on the
second insal ating fillormihgl8sccandenhdatime tidmdi h]ghtda\ chsah®sdurCe WS M N
the step of fornming the gate electrode. the source wiring of the pixel

portion. and gikel Iﬁhﬁﬁﬁr'lﬁQ@h@fcn‘hh?}ltp@ftmlﬂallnd portion, a material film
containing mainly 1 aN. a material filmcontaining malllly f11. and a

material fi I I m contai rf%)H’Q?'lr‘Ead Q \Ih‘ll %l(ﬁ g%?teglltllﬁ%()gbllﬁ, gtg\eg\h ?,ll'?‘{.}lg,[ t()g.?l?]t,‘he

etched wusing a mask or 't he ga (
pi xel portion, F el ectrode of the termnal portion. 19. A nethod
SEF%‘?‘H“]?‘? atigy 2?181' i f* formng th t | ect rode
according to nin the step o orm ng e gate e _ :
the source wiring of the pixel portion. and the electrode of the term nal
portion, a material filmcontaining mainly W a material filmcontaining
mainly Al. _ . o o
10 I8 A method according to claim 17. wherein in the step of forming the gate
clectrode. the source wiring of the pixel portion. and the electrode of the terminal
portion. a material film containing mainly TaN. a material {ilm containing mainiy Al
and a material film containing mainly Ti are formed to be laminated. and then etched

using a mask to form the gate electrode. the source wiring of the pixel portion. and

15 the clectrode of the terminal portion.

[9. A method according to claim 17, wherein in the step of forming the gate
electrode. the source wiring of Fhe pixel portion. and the electrode of the terminal
portion, a material film containing mainly W. a material film containing mainly Al

20 and a material {ilm containing mainly Tiare formed to be laminated. and then etched
using a mask to form the gate electrode. the source wiring of the pixel portion. and

the electrode of the terminal portion.

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

23 emitting deviee having an OLED.

N
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2 and a material filmcontaining mainly -1-1 are fornmed to be | am nat ed.
and then etched wusing a mask to formthe gate el ectrode, the Source wring
of the pixel portion, and the electrode of the termnal portion. 20. A
met hod according to claim1l 7. wherein the sem conductor device is a |light

em tting devi ce Fa)(éH&pB& aé(.()ihrdo to)claagll 17 'Q‘&-'}?&E{qugc??@?&%i{%n&oﬁ'Bﬁglc@'z%ﬂt

wherein the sem con or dev consi Sti ng

of a video ¢ ital carrera a avi gati on st _personal
Comout or STy R kit B iding el vidhR LRt S S D arE e o
sI!lUIIIIIIIIIIII|I|III!S 53

navigation syvstem, a personal computer, a portable information terminal. and an

electronic game device.
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