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DEVI CE BACKGROUND' OF. THE IN\/EI\FI'I ON 1. Field of the Invention}
invention relates to a sem conductor device wi-th a thin film transistor
(hgreinafter referred to as TFT) fornmed of a sem conductor filmthat has a
crystal structure and is fornmed on a substrate, and to a nmethod of
manuf acturing the sem conductor device. 2. Description of the Related Arts
10 A di splay for displaying text and i mages i s indi spensabl e neans for
people to digest AMETHOD OF MANUFACTURINGEAISEMITONDUCEDRCBEVIOET have
sem conductor elenents, such as television sets, personal conputers, and
cel l ut ar phones. CRTs have [|ong been in the mar ket to acquire the position
of representative display. On 1, stal displays and
other flat displays (flat pan g?)g@?@lv ?MMEQ&Yncr easing their
shares exponent.i aFibM, oty In@@felr ONi ¢ devi ces are de5| red to reduce wei ght
and size. One nobde of flat panel displays is active matrix driving in which
a TFT is pProvi ded in 'Jélstcpreqtinkétveoﬁordmiatemtb glatmicendynadrsdeaioe with)acthid &ilhy
witten to dis A TET is i ndi spensabl e el ement in active
matrix drivi ng‘ %“WRE?”*P? g “’IdcfPr?édTaﬁvl?) fﬁ?ﬁﬁ?ﬁ)ﬁé%w?mﬁ\i%rfﬂmﬂ@é BasTETs
cannot operat re S h|ng
el enent s provi%%%& ﬁugﬁéigg(g% %ﬂﬁ‘f’){ag %%Et?até k@}ﬁ t$ sg@gﬁﬁg%% Ctlﬁm%et%
el enent s t han sewii¢ondictor ddvivgent s, external |Cs (driver 1Cs) nounted by TAB
(tape automated bonding) or COG (chip on glass) are used in data line side
driving circuis H‘)Qﬁcrlbmfmﬁth(?ﬁglatpﬂm Si gnal s to data lines 25 and in
scanni ng l.ine S|de dr|V|n ci i ts .for uttln anni S s to
scanni ng i nes. 8%&% ﬁ%lagn%}eixg }n@ge%%cll}f% &gﬁ“}éﬂ% qripgPRIEd
net hod becausegp &1@@5t Flhféﬂnaﬂ%ﬁ GAth $ar'i(ﬁ1g Uehfcondudtdleadices! RSV ¥erhi®onductor
i ncreased. For instance, at a pixe

elements, such as television sets personal computers, and cellular phones. CRTs have

long been in the market to acquire the position of representative display. On the other
hand, liquid crystal displays and other flat displays (flat panel displays) are lately

15  increasing their shares exponentially, for electronic devices are desired to reduce weight
and size.

One mode of flat panel displays is active matrix driving in which a TFT is
provided in each pixel or dot and data signals are sequentially written to display an
image. A TFT is an indispensable element in active matrix driving.

20 Most TFTs are formed from amorphous silicon. Those TFTs cannot
operate at high speed and therefore they are used only as switching elements provided in
respective dots.  Since the TFTs cannot make other elements than switching elements,
external ICs (driver ICs) mounted by TAB (tape automated bonding) or COG (chip on
glass) are used in data line side driving circuits for outputting video signals to data lines

25 and in scanning line side driving circuits for outputting scanning signals to scanning
lines. |

However, mounting a driver IC is oonsfdered as a limited method because
the pixel pitch is reduced as the pixel density is increased. For instance, at a pixel

density of UXGA level (1200 x 1600 pixels) in the RGB color method, at least 6000
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density of UXGA | evel (1200 x 1600 pixels) in the RG col or nethod, at

| east 6000 -1 connection termnals are necessary even by a crude
estimation. An increase in nunber of connection termnals |leads to

i ncreased occurrence of contact failure. It also leads to an increase in
area of the border surrounding the pixel portion (called a picture frane
region), which hinders reduction in size of a sem conductor device that
 enploys this 5 display and spoils the external design of the sem conduct or
devi ce. Agaiamhedtionserntizadk areaodsarg ppartgnd ¢rydacstinmfibay Asincese in mdinisdy
driving circuits are integrated with a pixel portlon i S needed. By
integral |y fefrqonpestian senminalplnads mnarﬁaseé aseuFARPh §f poniact $aikpse. alrﬁélsﬁéﬁ-ﬁisl i ne

Cerminal & can Bavofeisk i Rh BEURR S SRkl e ML 0o EORRER i oo

regi on. 10 Tiegioh))vagER hitdedl deludtidn Gh fsEdi dfSa whﬁccdﬂaaaﬂa@lw&@tm\éﬁlpktiyg Rhis
driving perfornance (ON current: lon) and to inprove their reliability by

preventi Mg ddisplayiand spoilsidke estertab dasign ofrthe @pm@bﬂmon/\/d@n@as AgamsORFis

t (1 of d. f t A ht| d d
Sl st Lt tPund ARRERL § dioplaS RS in, Rk S it Hs il EREE Wb Bt
curr ent val Ugolbed e HERIGH T 5Te B ARAER ¢ BRLORANART, Lsphis hltnls)éldJ:S

doped with urity enent; IS pace tlon

regi on and aandsduts Cimersidyi driviap citcaitsnon eigi sumenasbsirhty, drapmdntymtdf @nnéatiour i ty
element. A structure that is known to be effective in preventing
degr adat i on tefmigpscan bemarkedlyuedupgd as welh at the arep of hepigtyre frameppgion; uct ure in

over apadi LoD her el feart Erratbao ABYREr Safhi by Byrmendsafor e 9F S Righr Bitioeur e
\% l'ayering gerfoRiths@DIERfent: 'Ihlﬁfhl@cﬂ@ 1ﬁx?rdv@$l§€1ﬁteh£tﬁhtyftiy| ﬂ&ﬁntxﬁQG%ﬁi@dtMﬁ film
ile using photo nmasks to etch the fil'ms into given shapes.

opti m zat i ondusf toTHE It rcamrten effscit whesedst lowh@FF angend elfah de tequired tfbtethmpm‘tl
portion and the drjvin ircujts j ealt with by sinply increasi t he
nurber of phmrsorhas&il Prdoesals @Q?grﬁ%emo @@éﬁg'spl’%ﬂﬂﬂqrea%g%ﬁd t he
nunber of st i o Yy The
pr esent mve%? ?%fﬁé?ﬁ %@%ﬁgﬁ‘éﬁ% oqg\(ﬂ %%%%D%eggﬁﬁd&%ﬁg}@y of

the present ddpee rvtzi'upmn lirBpirit refingdng, it Plaged Bétdleerd atohadiel Gitenatibn ebgion andg TFT
structures

source region or drain region heavily doped with an impurity element. A structure that
is known to be effective in preventing degradation of ON current value due to hot
carriers is an LDD structure in which an LDD region partially overlaps a gate electrode
(gate-drain overlapped LDD; hereinafter abbreviated as GOLD).

20 A TFT is manufactured by layering a semiconductor film and an insulating
film or conductive film while using photo masks to etch the films into given shapes. If
optimization of TFT structures to suit what are demanded for the pixel portion and the
driving circuits is dealt with by simply increasing the number of photo masks, the
manufacture process becomes complicated and the number of steps is increased

25  inevitably.

SUMMARY OF THE INVENTION

The present invention has been made to solve those problems, and an object

of the present invention is therefore to provide a technique of obtaining TFT structures
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-2 optimal for driving conditions of a pixel portion and driving circuits
using a small nunber of photo nasks. In order to attain the above object.
of the invention, the present invention adopts a gate el ectrode of

two-| ayer structure in which a first layer in contact with a gate 5
insulating filmis longer in channel length direction than a second | ayer.
The two-| ayer structure gate electrode is used in formng source and drain
regions and an LDD region in a self-aligning nmanner in an n-channel TFT of
a driving ci optimgl furdrivdng cSoditiaes ahal pixkl ottionegidodsiviag direnitd PBag agémall of
an n-channel TFJ in a pixel portion are forned not in a self-aligning
manner but b?uW@PH§T$°gHB¥$&nask. The LDD region of the n-channel 10 TFI'

. he drivi ! . L ass o o Lap ¢ ‘
lectrode  whor eas.t ibORERY Baib I Bk MR oF e vifion Ble el TRt 11 on
is placed outdbpiea ghte eldd@oddawdliffer s@EtRurk HPwhRh AT rstl18y e YE SRt Wi ag%ittce

el ectrode). The source and drain Tegions and the two types of LDD regions,
whi ch hav® difsubtiog filipdsiongeniaichansebiength disedtion thamspeecond layérhe Thatveo-layer

el ectrodes, are forned.thrqugh t oping treatnent steps. 15 As_descri bed
above, a net NG %&hﬂ?’%ﬁﬁ?ﬁ ‘r’?ﬁﬁ\g“ g@ﬁ?%ﬁ?&%@&ﬁ%F%@ﬁ“déEé@%%@Wth
the present & x 3! i ra:S4.00k; S X m ng
on 2 Fi et i ot o Eripg Rl 8 by el TP OFR DB pBHY, Bhuror Y
are separ at edrdin cogicamsendan UDD regicw ofiapgi-chahhel IFTEh @Giixed @ortion H€eandd not

el ectrode, and a third electrode 20 respectively on the first
seni conduct of™ # pelfralignieg mawner fuidhsrysingrophotomask; | \Flﬁhﬁm tegion qffthe g-channel

i d il ith. d.i | at i filmi b h
ohoct romd. ok T ol dife BRESE ol dadotiutd, i K BBOan Do renods
nmasks the fi ixtereafaRELDD B0 BE SRR BCHE g%ﬁgé)ﬂﬁoﬁ g ﬁltacéélocm 4186 of

treatnent to formfirst concentration inpurity regionhs of ohe conductivity
type in the tig5giteredectrotie ¢soghs nbi tod owelap abe et dectfade)rs ; THewontaegarsie daitd
shape first through third el ectr s fromthe first shape first_ through
third el ect r 58S aPSr‘Fﬁ P ttYH?Scﬁfg}ﬁ)d]Sé%?fH’ wish g Ve diffsrepbpesitionabrelation with

concentratio ?es?% :L'né {ngyggte[eﬁﬁlgﬂes? Eretfgﬁle(a'}ﬁroﬁgtp%cﬁdp\fﬁé Yeat MBS sleBs.t he second

sem conduct o
15 As described above, a method of manufacturing a semiconductor device in

accordance with the present invention is characterized by comprising the steps of:
forming on a first insulating film first through third semiconductor films that
are separated from one another;
forming a first electrode, a second electrode, and a third electrode
20 respectively on the first semiconductor film, the second semiconductor film, and the
third semiconductor film with a second insulating film interposed between the
electrodes and the films, the electrodes having a first shape;
using as masks the first shape first through third electrodes in first doping
treatment to form first concentration impurity regions of one conductivity type in the
25  first through third semiconductor films;
forming second shape first through third electrodes from the first shape first
through third electrodes;
forming through second doping treatment a second concentration impurity

region of the one conductivity type in the second semiconductor film, and third
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-3 concentration inpurity regions of the one conductivity type in the first
sem conductor filmand the second sem conductor film the second
concentration inpurity region overlapping the second shape second

el ectrode; and formng through third doping treatnent a fourth
concentration inpurity 5 region and a fifth concentration inpurity region
in the third sem conductor film the regions having the other conductivity
type that is opposite to the one conductivity type. |In other words, the
sem conduct ocondentiationriampufitctegions gf thetdne cconductibity pypesienhe firshsemnicondudte
characterizeﬁ in that etching treatment for formng a gate el ectrode of a
TFT i s combi MR 4R the FspomdySemmisen filg, fhs somb coREFPHALO MBPWIY oeEioa or

drain 10 re@h‘%ﬁp%iﬂéﬁwss%kgﬁdaéh%g@c@&n{%%ﬁ?;aﬁ rther, according to another
e pr 1 on, e ne

structure of sent 1 nve ho is characterized by

conprising the stepsfoghingf hidighgth@d dopirg &batinBsuh Foil) dohdoMratiéd iSburity
sem conductor film a second sem conductor film and a third sem condlctor
filmthatd afegionegur afiddh cancenteption ampuerity rregidm imritheythirdf semicondhetpe filmy the

el ectrode above the first 15 seni conduct filmwth second, i nsul ati ng
i Fm i nt or poSbnt Aavias U B CRAITY e hatis oPRonip® Fr PEt cuiuetREPYs
mask to forngA offiel SyoN RN sk RtdoRMickdFPEideY n{a‘ﬁgfa?ﬁrii?% AB8od C&nﬁkéchkéébﬁty
type in the first sem conductor film formng a first shape secon

el ectrode amsentivnrid chhmcterioetk imathat etching tetend feeformimgdu gitereldatiotde afd t he

third sem conductor filmwth the second insulating filminterposed
bet ween t he SEHilt spmbmed with doping fqatmgniioctorm JelaR: regioah prd) atseurcei rdraighape

second Ioect%%ﬁ?liiggqgﬁ_ggéﬁggten%%&pde to forma second shape second

el.ectrode an orm ng through second doping treatnent a

second concentrat i OnFirthet facédtdingdb @iothdr striGuRNST thO PRYSH: iiehbod, YRE mefhohe
second sem conductor film and third concentration inpurity regions of the

one conduct i igi ¢hgracteyiped by cohgrising she stepd oo fowaingonfa first ausdlating fdeco fist
sem conduct or_ f,il t he, second 25 concentration jnpurjty region qyerl apping
the second SHEHECEBEERHIB! 6TPBHSSRARICHS g ARBLLIFHHRCEs SR ga

o e 2 SRR G Gl BHL X, FEPT Beckidd g o
ot her cdrsucsericénduttpp €ilihaith iasseompulomibilatingofilnh énteposedoherabativee;yusingdthe Wt h
t he manufacture nmethod as this, LDD that overlaps a gate electrode is
first shape first electrode as a mask to form a first concentration impurity region of one
conductivity type in the first semiconductor film; forming a first shape second electrode
and third electrode above the second semiconductor film and the third semiconductor
film with the second insulating film interposed between the semiconductor films and
20  electrodes; etching the first shape second electrode and third electrode to form a second
shape second electrode and third electrode; forming through second doping treatment a
second concentration impurity region of the one conductivity type in the second
semiconductor film, and third concentration impurity regions of the one conductivity
type in the first semiconductor film and the second semiconductor film, the second
25  concentration impurity region overlapping the second shape second electrode; and
forming through third doping treatment a fourth concentration impurity region and a
fifth concentration impurity region in the third semiconductor film, the regions having
the other conductivity type that is opposite to the one conductivity type.

With the manufacture method as this, LDD that overlaps a gate electrode is
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-4 fornmed in a self-aligning manner in an n-channel TFT of a driving
circuit. This LDD is obtained at the sane tine a source or drain region is
formed through the sane doping step by utilizing the filmthickness
difference (level difference) of the gate electrode. On the other hand, a
mask is used to form LDD that does not overlap a gate electrode in 5 an
n-channel TFT of a pixel portion. The term sem conductor device in the
present invention refers to devices in general that utilize sem conductor
charact er i st faxmet dn hsel¢aligiing ameneti i6 ph aychdendl TFT, of o &Riss et | Vigliy1pD qui d
crystal display devices having TFTs, and sem conductor integrated circuits
(m cro procelsbtainedsat dheasamertiaea seuiep @1 drainiregion isifgimed thrpugh ¢he stimecddping 10

the accompangehyT S dufdbRides ST eet Gheiebrgl ot b aats fPRRat | ng
a process of OxaReIbREs ki madioisRsddh 8 2DB MG ddds Tn@@ov%f'lgg Qg%teie E’Pg% fbﬂr ing

Figs. 2A and 2B are sectional views illustrating a proce man
a TFT accor damg-channeh®FPoés pixel portiemt i on; Figs. 3A and 3B are sectional

views illustrating rocess of manufacturing a TET according to the,
present invention; 2BRefegm samjconductr deyisn i theingssent inventionreflsE ta deviserils of
manuf acturin R e i e SR\ on; . H q. i op
view il lust rg%lfl%ﬁ% ttﬁﬁteﬁggﬁgtxﬂd%gﬁ(glf&og c&%(agﬁﬁ%%crst @oﬁ{ﬁg?&gnadaacg %S\B@y %%v?crelgk
substrate forepeesethtivedy,i Mguidi sfgbtaly dikpWyC devibisg hading STRTY]I AG1 aBmidondsdtént i ng
the circuit structure of an active matrix 25 substrate; Figs. 7A and 7B
are sect i onaint&gratog cirguity {micie pragessorsy sigeal prasessingnaifcaits, ighfiequendyrdircuits,

accor di to tcp @gg)zent h‘ﬁé% tion; Figs. 8A and 8B are sectional views

i Ilustrati ng® %F e g furing a TFT according to the present
invention; -5

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Figs. 1A and 1B are sectional views illustrating a process of manufacturing
15 a TFT according to the present invention;
Figs. 2A and 2B are sectional views illustrating a process of manufacturing
a TFT according to the present invention;
Figs. 3A and 3B are sectional views illustrating a process of manufacturing
a TFT according to the present invention;
20 Fig. 4 is a sectional view illustrating a process of manufacturing a TFT
according to the present invention;
Fig. 5 is a top view illustrating the structure of a pixel portion of an active
matrix substrate for a reflective display device;
Fig. 6 is a diagram illustrating the circuit structure of an active matrix
25  substrate;
Figs. 7A and 7B are sectional views illustrating a process of manufacturing
a TFT according to the present invention;
Figs. 8A and 8B are sectional views illustrating a process of manufacturing

a TFT according to the present invention;
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Figs. 9A and 9B are sectional views illustrating a process of manufacturing
a TFT according to the present invention; Fig. 10 is a sectional view
illustrating a process of manufacturing a TFF according to the present
invention; 5 Figs. 11A and 11B are sectional views illustrating a method of
manuf acturing a transm ssive display device; Fig. 12 is a sectional view
showi ng the structure of a transmssive liquid crystal display device;

Fig. 13 is a sectional viewillustrating the structure of a pixel portion

ina 10 light enittFigg 9deamidcdB afeisgctiohdl visws ilRSGAtin@NAproeess W SRANFRMringe
structure of a light emtting device; Fig. 15 is a perspective view :
i |1 ustrating? TRHE acsarding te the gresent inwentions nmatrix  substrate; Figs. 16A to 16E

are diagrans illustrgling.a cess .of .panuf.acturing a, 15 sepicond or

filmthat has a cr ysIf} { @%sr%§§%98§ ‘E%gﬁ‘?sf‘? '8 8 pf%%%“&ﬁn& g’lr‘?é‘g 2 tfr

i 'l ustrati ngacRofiRCieIfe presciPidveRfohur i ng a sem conductor filmthat has a

crystal structure;” Fig. 18 is a sectional viewillustrating the structure

of an acti ve matri x Figuub3tAaned o11B haepsetiond] iviewentillaswatig ki gsetholdAfand
19B are di agranms, show ng structures of NMOS circuits; Figs. 20A and 20B
are di agr ansMeNHAFHING HBansmisstehisplayrdesiceni 1t register; Fig. 21 is a

compoged of - an n-chanfel> ey cegpad Gk Rubliig it e’ Huboriilibe itid oo
signal ; 25 Fergstal2fispley deviepgr am showi ng the structure of a data |ine
driving circuit that is conposed of an n-channel TFT; Fig. 24 is a diagram
showi ng the structurlgol3 & gsactonal yéewd illustratinecthe strictureefta pixel patipnsed of a
p- chann(?ll0 TFl'Jl'g'ht 'érin%tingz e\;ige;a timng chart of a decoder input signal; -6
Fig. 14 is a sectional view showing the structure of a light emitting device;
Fig. 15 is a perspective view illustrating the structure of an active matrix
substrate;
Figs. 16A to 16E are diagrams illustrating a process of manufacturing a
15 semiconductor film that has a crystal structure;
Figs. 17A to 17C are diagrams illustrating a process of manufacturing a
semiconductor film that has a crystal structure;
Fig. 18 is a sectional view illustrating the structure of an active matrix
substrate of the present invention;
20 Figs. 19A and 19B are diagrams showing structures of NMOS circuits;
Figs. 20A and 20B are diagrams showing the structure of a shift register;
Fig. 21 is a diagram showing the structure of a gate line driving circuit that
is composed of an n-channel TFT;
Fig. 22 is a timing chart of a decoder input signal;
25 Fig. 23 is a diagram showing the structure of a data line driving circuit that
is composed of an n-channel TFT;
Fig. 24 is a diagram showing the structure of a gate line driving circuit that

is composed of a p-channel TFT;

Fig. 25 is a timing chart of a decoder input signal;
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Fig. 26 is a diagramshow ng the structure of a data line driving circuit
that 1is conposed of a p-channel TFI; Figs. 27A to 27F are di agrans show ng
exanpl es of a sem conductor device; 5 Figs. 28A to 28C are di agrans

show ng exanpl es of a sem conductor device; Fig. 29 is a diagram
illustrating a process of manufacturing a semiconductor filmthat has a
crystal structure; Fig. 30 is a graph showing the profile of phosphorus
dopi ng through a gate 10 insulating filmand a tantalumnitride film and
Fig. 31 is a graph Big a6 Imeaidiagrain $Howigp the Isougtre @I RAVRESHRNAHNing Bﬂcdlﬁll‘&@ um
nitride fllmthlckness into t ate insulating filmthickness in which the
former is MOPFHSHS? of agrcha D@éln?ﬂg 15 DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI ME ogli t errbodl men de of .t he present
invention will be SlggcrlggR 8 are'fvgfag}:aél?fc o[\xgng:leézgr_np]tfg aesemﬁéanaucfar

detai |l ed degevicgtion is gi ven on a nethod of simultaneously formng on the
sane substrate a TFT for a pixel portion and TFTs (an 20 n-channel TFT and
a p-chandel TFT) foFigdr 28Antg 28C cud tdsagrdnas shoveing | examgles eufr a tsbmiqondedtor
portion. In Fi.,g. 1A, a substrate 101 is a glass substrate, a quartz
substrate, §FVi& ceramic substrate. A silicon substrate, netal substrate or

ny. be used | nst ead Enof e Ml Bd-B8 Jrill ARG a3omioii "2

heat resi St&hﬁ@hdthﬁéa&@ﬁtawmubﬁft@nd the process tenperature of this
enbodi nent nmode. First insulating filnms 102 and 103 are forned on the
substrate 101. The F 2Q4s 3 geaph showige the profilsrnf\phospborusitapimghiongh laagpeer

tructuye byt hav le | tructure.
e contict So Rk S 40 SR BrfBim AR auct or s having & 7 erystal
structure. The sen pRNAWGE @it HBtaiRE® b9 Hidhd) Aodph SInvelRh! dZihb daftbREPHOUS

nitride film thickness into the gate insulating film thickness in which the former is

multiplied by a constant.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiment Mode 1

An embodiment mode of the present invention will be described with
reference to Figs. 1A to 6. Here, a detailed description is given on a method of
simultaneously forming on the same substrate a TFT for a pixel portion and TFTs (an

20  n-channel TFT and a p-channel TFT) for driving circuits that are placed near the pixel
portion.

In Fig. 1A, a substrate 101 is a glass substrate, a quartz substrate, or a
ceramic substrate. A silicon substrate, metal substrate or stainless steel substrate, with
an insulating film formed on its surface may be used instead. A plastic substrate may

25  also be used if it has a heat resistance that can withstand the process temperature of this
embodiment mode.

First insulating films 102 and 103 are formed on the substrate 101. The
first insulating films shown here have a two-layer structure but they may of course have

a single layer structure. Semiconductor films 104 to 107 are semiconductors having a
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sem conductor filnms that are forned on the first insulating filns. After
deposition, the anorphous sem conductor filns are crystallized by heat
treatment or laser light irradiation. The nmaterial of the anorphous

sem conductor films is not limted but 5 silicon or a silicon germani um
(S XGel- ; 0 <x <1, typically x = 0.001 to 0.05) alloy is preferably
used. Wien the anorphous sem conductor filnms are crystallized by |aser
light irradiation, a pulse oscillation type or continuous-wave gas | aser
or solid | asaystalsstruetqre.oyEitt. sdmiaomiueter dilmgase bitsined bysegktalliging dencrphuk
excinmer |aser, .an ArF excinmer 10 laser, and a XeCl excinmer laser. In a

| aser emitt efeTHeRRAEGtERTINRS that e forgred gpthe finyopsulatingrilmea| Aftepdeposision; the ar e

doped with E i, or. dIm . Althouyg varyi ng between
materials used o?usd(g)%flilr{fg?dut%ﬁ’g @Ennsd%%eﬁ{ygﬁal %Q/Qbyo?’e#aggﬁlm@ Rt g‘@?ﬁrtﬁgﬂ
from the | asiefadRfibd.t €ThdBSteRal\OF NeLRALBHOEs JeRibshddedt s ¢ F8E Litflted but
crystallize the anorphous sem conductor filns, laser Iight has to be
sel ectivd y siliensrasadcilispntgesmariun €SiGondul« ar< I,itypieallybhe 0di0trte 0.05) allsy is
preferable to choose l.aser |ight having a wavel ength between visible ray
and ul travi qug%r Uy to use second harnonic to fourth harmonic of the

f undanent al wave. Tmh&p o o u fi e ..
crystallized using seconlril.l hg?%ﬁ?% %égg&ﬁ%éﬁylggﬁ% %llﬁzg@e{’? %%ﬁrtlf%lrl
(fundanent alirradiatien, d Qatkenogcillatbmaype barRohtiRbus-Face lgas tlse Bl tsbBA 18dteNsas an
argon laser emtter and a 20 krypton |aser emtter can be used. Before

cryst al | i zat§mRoyedne Expwplen 6f sasiapire ssedlinelode 4 Kirfexeimgr beeriapddF ewpipter

ni ckel qr, ot t I t hat, have a catalyiic,effect
Cryst al 10z ar i SR et SRR < m A% il Bmbloyfa S of 2ok ¥¥Pg
ni ckel i s heYDEtYAI Grabe fike treopadwith T RAOES Hy, IdeCcB, T, birndndytfigeh! | M
i s dehydrated (at 500C for an hour) and 25 subsequently Subjected to
t her mal cr ysvaaying pefvieon materiaB56a! fayrdopingy the fundsinentiheave daffieser lightnenisted
i rradi at ed Vﬁré{géﬁee ond harnpni c of contipuous-wave | aser |ight selected
G ,

froma YA ageTRpDHe] Baset wayghepsih o4 F Honioef Witb ilpordsy do cristallize the

crystallinit rbﬁ:{?gs : i | atl.n i 08, i oyer,, t he
sem conduct oérﬁ’lo I nsse?]di&{ag&%‘;ﬁﬁ#’hg&geg%lﬁdﬁ a?néuﬁ%tsgﬁg%y%béfg%% éy aﬂﬁé
i nsul at iusg fsetnicondndtar Milmg.  TBersidré, Citnisapdfeialeres dhpost a&6R 1IGND Having a

sputtering. The thickness thereof is set to 40 to
wavelength between visible ray and ultraviolet ray and to use second harmonic to fourth

harmonic of the fundamental wave. Typically, the amorphous semiconductor films are

crystallized using second harmonic (532 nm) by a Nd:YVOy laser emitter (fundamental

wave: 1064 nm). Other than that, gas laser emitter such as an argon laser emitter and a
20  krypton laser emitter can be used. -

Before crystallization, the amorphous semiconductor films may be doped
with nickel or other metal elements that have a catalytic effect on crystallization of
semiconductors. For instance, a solution containing nickel is held to the surface of an
amorphous silicon film, and the film is dehydrated (at 500°C for an hour) and

25  subsequently subjected to thermal crystallization (at 550°C for four hours). Then, the
film is irradiated with second harmonic of continuous-wave laser light selected from a

YAG laser, a YVOq laser, and a YLF laser to improve the crystallinity.
Next, a second insulating film 108 is formed to cover the semiconductor

films 104 to 107. The second insulating film 108 is an insulating film containing
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150 nm The second insulating filmfornmed to cover the sem conductor filns
104 to 107 is used as a gate insulating filmof the TFTs manufactured in
this enbodi mrent node. 5 A conductive filmfor form ng a gate el ectrode and
awring lineis formed on the second insulating film 108. A gate

el ectrode in the present invention is forned froma |amnate of two or
nore | ayers of conductive filnms. A first conductive film2109 is formed on
the second insulating film 108 froma nitride of a high nelting point netal

such as nol ybﬁﬁemuam@formwg?tpm@ma@mej?%t&ﬁ luctHeMRickhdsoHeRdriiSseh @5 #Bth On
the first 10 conductive filmfroma high nelting point netal, or froma | ow

resi stive meflal ngycHheseconduinswiatingafilth tooppd tq caver fheosermaingdsctbi Gitms 104 to

Specifically .nitride of one or e kind of elenents, selected fromthe
group consi sflpﬂds §t° Wat%g?ulg%ng{m ioz tﬁ% iﬂ% granpfigtursd, iy this smbediment

fil m whereasidag second conductive fil muses an alloy of one or nore kinds
of elenents selected fromthe group consisting of W M, Ta, Ti, A, and

Cu, or n §ype 15 poAywnysdtint|filmefos fdrintipa gAs chbopude ind SivgringlBre FsF6isdd
masks 111 to 114 are formed next to perform first etching treatnment on the

first conducPPus secpnd myatinglilindethd A ereglerirads injthgrpresqnd inwsatietisdaghed hi s

tchi t . i d 16t 1 hat . .t d
o oundt he- oL lafife bf fo GIARE LSLRTN LBRRRGIaRpte) bk BBl et REY o
are 20 taper gdfopheddn BRGbENAfinghuting il 10BTHNPH HitRle SMENIBE FRMhd S ALLNT

film 122 that are not covered with the first shape el eCtrodes 116 to 118
and the firssuchragpeolybdenwg dritengstend 4A seeandcobdutive &irs Héd isfodnedion thedisy 20

to 50 ri Firs opl. trea nt enplays ion ingplantation, or ion doping
in whi ch{%i oﬁ%ndté?gvﬁpﬁ{‘]‘gérf’@da h@%ﬂ?‘%&%‘é‘ %lsta{;roé OBha Eq"ﬁh IESIFEVE S5t §uch #e
first shape s are : Lt
concentrati oﬁiuiﬁﬁrr%ﬁ??tﬁ%c%gf’ gﬁsﬁo%g%&ﬁl(%% g?& g}%ﬁ%gﬁﬁﬁ@f }089{156%%%36 1|8hdst he
sem conduct oof élenests $€ldctedfrdfiihe Froap fobiisidting @ $ NI6, |, il Tiis ueqURE tHeCrirdt X

1017 to 1X 1019 atong/cnB. Wthout renoving the resist masks 111 to 114,
second et chi RAPduFtdvR Hishvhprsas the serond candustivnmBlm uses apiajoy fong er mpreskindschi ng

L SatTent ¢ BECRBRARSEONENEH, 8 g Tons ey AT 2L R 69R o
15  polycrystalline silicon.

As shown in Fig. 1B, resist masks 111 to 114 are formed next to perform
first etching treatment on the first conductive film and the second conductive film.
Formed through this etching treatment are first shape electrodes 116 to 118 that are
tapered around the edges and first shape wiring lines 114 and 115. The electrodes are

20  tapered at an angle of 45 to 75°. Regions of the second insulating film 122 that are not
covered with the first shape electrodes 116 to 118 and the first shape wiring lines 114
and 115 are etched and thinned by 20 to 50 nm.

First doping treatment employs ion implantation, or ion doping in which
ions are injected without mass separation. In the doping, the first shape electrodes 116

25  to 118 are used as masks to form first concentration impurity regions 123 to 126 of one
conductivity type in the semiconductor films 104 to 107. The first concentration is
equal to 1 x 10" to 1 x 10" atoms/cm’.

Without removing the resist masks 111 to 114, second etching treatment is

conducted as shown in Fig. 2A. In this etching treatment, the second conductive film
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second shape wiring lines 130 and 131. Regions of the second insulating
filmthat are not covered with the second shape el ectrodes 127 to 129 and
t he second shape wiring lines 130 and 131 are etched and thinned by 20 to
50 nm 5 Thereafter, a mask 133 for covering the entirety of the

sem conductor film 104, a mask 134 for covering the second shape el ectrode
129 that is placed on the sem conductor film 106, and a nmask 134 for

covering the sem conductor film 107 are formed to conduct second doping
treat ment. THRriobightedHe anisebapicowgiingta fosmy seeamd shape salentiodesc dAT émtlR2dtandn

[ it f..the. . tiyi g f in th 0
Y oo e e ESnG Y A3pe ot T the 00 o
conduct i vi t ynotlbP&re@sAthf (€ FB&hnk @hid%eelm&?iﬁ%tﬁ@ ahnld 18 sekBra Sifhe \0PingA

second concentration inmpurity region 135 of the one conductivi type~is
formed i n a lwsfl36knd) b3 hgerhadindthinaedbp20 tod0 oner | appi ng a first
conductive film 128a_ that constitutes the second shape el ectrode 128. The

i npurity Sgi ven by i oifeEBHrhg maski133 fensqvering the appiraty OF ther semiconductor film fi | m
128a before senl t ! i , r ef aLhe nunber of ions
reachi ng t heidggr% @gﬁﬁg@f%@ %{vleirhh gﬂ N %ﬁg’g‘ggﬁl‘% e]r;%grgg? ﬁ? ﬂ(‘tact)rfféémcggtqnoﬁ’ei n

the region lsgmibsndectot Fibn 106, indea Atk W4 RN CoRrIng!the BerfichydiRtdr MM 10W are
regions. The inpurity concentration in the region 135 is 1 x 10's to 1 x

1017 at ons/ clhegned mhegnduetaieeentt dapingoimeatmenty | Throngly thersscargicdaping tr&rmeante adoped
with annt;&gi urit concenfiration of, 1, x 2 to

¥in.20.§1 10 1 x 1.02&6
at ons/ cnB. pud foncentation impritys gegion ok, e ope condpetivaty; typeig) forged: Bt Wenduct
third [ ; - PRIl ' t in.the
serm condaet o e REEfim RS AREk T o IRckiGR ihBlnid) AR dd AR FRBd '
t he ot her cotypeiateifuinted ih yipesefrdcondodtotuiitns 05 und Y@ opposite to the one
conductivity type) and a fifth concentration 25 inpurity regi on 140 of the

ot her conductivity t4§eondangeaiiption Epneatesianildn of teumetapndyctiyity fyrsf ist he
o e, Conduck b Yy UaEah TSt 7 R Mhchpbe YRS QR cE
concent r at i OfhaOEonktithtes1d Beddhd lshipel Ad&rcle OB/ CMBe ihPhidty! P b¥ Yon dopin
concentration allows the region to function as LDD. foe fi ft% ping
concent A&t i omansmite throyghr g ifiost cordnctive GloptBatiefdre thesenmpadidtyr filalid depedrent
'n a concent }?etréfgpc, ?ﬁe nzun)li)e%% 90nts?eé%h1)§1g]ﬂ?ez g'en?itcgnrzl%{:t%p?ﬂm is reduced to make the
concentration in the region 135 lower than in the third concentration n type impurity
regions. The impurity concentration in the region 135 is 1 x 10" to 1 x 10'7 atoms/cm”.
Third concentration impurity regions 136 and 137 are doped with an n type impurity in
20 aconcentration of 1 x 10% to 1 x 10* atoms/cm”,
Next, a resist mask 138 is formed as shown in Fig. 3A to conduct third
doping treatment. Formed through the third doping treatment in the semiconductor
film 104 are a fourth concentration impurity region 139 of the other conductivity type (a
conductivity type opposite to the one conductivity type) and a fifth concentration
25  impurity region 140 of the other conductivity type. The fourth concentration impurity
region of the other conductivity type is formed in a region that overlaps the second
shape electrode 127, and is doped with the impurity element in a concentration of 1 x

10" to 1 x 10" atoms/cm®. This impurity concentration allows the region to function

as LDD. The fifth concentration impurity region 140 is doped with the impurity
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Through the above steps, regions doped with inpurities are fornmed in the
.respective sem conductor filnms for the purpose of controlling val ence

el ectrons. The second shape el ectrodes 127 to 129 serve as gate

el ectrodes. The second shape wiring 5 line 130 serves as one of el ectrodes
that constitute a storage capacitor in the pixel portion. The second shape
wiring line' 131 forns a data line in the pixel portion. Athird insulating
film143 is fornmed next by plasma CVD or sputtering. The third insulating

film 143 is deibdtii€ @0oserRhddnl e f 10%Mo Px $07 hibR/ca®i de film or the like.
Thereafter, the inpurity el enents doped into the sem conductor filnms are 10

activated as shown iFhréugh. th8Bbovkhstepsacdgionatdoped shithimpsritiey are 0rnoedt inthé Ng a
furnace annealing or a rapid qt;‘germal anneal ing (RTA). The heat treatnent
i s conduct edefRecYve ?ﬁnl‘lf‘%‘tjﬁ‘ﬁtoétf § frehe pugpose ¢ pHingralegee slygtrens. 730,

typically, ' Si pd, har noni ¢
(532 nm of %%@fs&@?&%}rl&ﬁgﬁgzgwp}ig;% ° a%%géggé%ﬁg%%duc %?&1%8? apgrvgnng
irradi at d Videh13(heerver andnhaf emeir6ddsBat cumbtithle Plsto¥ae éapasifortin detpixeat e
the inmpurity elements. The activation nmethod is not Iitmted to |laser |ight

i rradi ati on ReadorRT Ahgseenndghaperpiring gine 13bformea daty lipe irethp pinebportionheat t he
sem conductor filns .subj ect.i ng., 0 ar .both sides of th ubstrate to

|l anp |ight source r‘gﬁ%‘t’#@ﬁ&%%&ﬂg@ﬂ 13 .ﬁ°fﬁ1€g.ne&t, glé P?%Wtqﬁvﬁr@lﬂpaftf'fﬁ&fi | m
144 made of Hidi 183 12kt Y 2 BliBSH Bi V&, .a
t hi ckness ofmSClothtﬁgthsgloahg%ﬁﬁnHég% lsfa?sé%étbﬁgﬁwgﬁ %Z@O%Qlths conl%g%&é’g)ri ll?le 1g(e'(':l ean
oven to hydrogenat e ThHegeaftenyitho impurity elefrientysdoped linto el sagronduztaaiad 4re om

the silicon nitride film A fifth insulating film 145 nade of an organic
i nsul at 18y rActE#Pd s SEoWR indde. ABxt Thin achivation stapnisi ¢rstecheRnBsing @nfumege An

at ! OrHEx . 2 Coval iF
urt ace of CRacyR P Bkl Rl RIS el orifBes @piNeE BRF ougn
the third tqliirbgernhaim?h@&ia@_ga ftéhpBratdfecof ADOBE R00°€L Gipiblyt 1488! @PBgo°d.

this etching treatnen regions of the third to fifth insulating films
that are pl dostgad,nlasar annealéng abing risoandt barmion®l (338r tindrofalYAG dasew ehy Be

o AR AT B LR 202 Sl e d ST LI 50540 o
ielngﬁi rode 130hvA0 thstr W detiifle HeIRpd3 eldints! S TRORGRGHSH mefol Ren R Hnfla)
laser light irradiation and RTA using a lamp light source may be employed to heat the
semiconductor films by subjecting one or both sides of the substrate to lamp light source
radiation.
As shown in Fig. 4, a fourth insulating film 144 made of silicon nitride is
20  then formed by plasma CVD to have a thickness of 50 to 100 nm. Heat treatment at
410°C is conducted in a clean oven to hydrogenate the semiconductor films with
hydrogen released from the silicon nitride film.
A fifth insulating film 145 made of an organic insulating material is formed
next on the fourth insulating film 144. An organic insulating material is used in order
25  to level the outermost surface of the fifth insulating film. Then, contact holes piercing
through the third to fifth insulating films are formed by etching treatment. In this
etching treatment, regions of the third to fifth insulating films that are placed in an
external input terminal portion are removed. A titanium film and an aluminum film

are layered to form wiring lines 146 to 149, a pixel electrode 151, a scanning line 152, a
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termnal. If the one conductivity type is n type and the other conductivity
type (opposite to the one conductivity type) is p type, a driving circuit
205 that has a 5 p-channel TFT 200 and a first n-channel TFT 201 and a

pi xel portion 206 that has a second n-channel TFT 203 and a capacitor
portion 204 are fornmed on the sanme substrate through the above steps. The
capacitor portion 204 is conposed of the sem conductor film 107, a part of
the second insulating film 122, and the first shape capacitance wring

line 130. 1Comnectionelegtrpdd 150 and @ovidng tihe 153 that isgcompeated to O xteasal dnpinannel
formation Qg@&oq 154, the fifth concentration p type inpurity region 140
pl aced out si B#- the second el ectrode 127 that serves as a gate el ectrode
(the region 140 fungti r e0i I .. T egi : t he
fourth concentratiogF6H?§B§§?ﬁ%ﬁ§?¥@qﬁgbﬁo%QQQ{Ef§tg%g#m%J%%P%gémyﬁgge

el ectrode 123@ppdkite Tihethé ionstcondediaitpealpe) RS R Gbehasdivighanodt 209ra@t hana
regi on 155, the second concentration n type inpurity region 124 (LDD)

over | appPng R-fenselcbib 200 apé adirsica-ckpmac! TER 20hand genived postiona2Qfathat has a

| t r ode, t.h hi dIT‘cIO t.ratior t i it i 135 t hat
fe uﬁgt |r gng agsg‘gonsd onﬁ'?}iaélh?r’legi oﬁﬁgﬁ%iﬁa‘:&i’%ﬂﬂpﬁ’ﬁ&g}%&@ﬁré"’fﬂéﬂ%ﬁﬁ‘l%?mw%ﬁ ai n
the channelthioagB it shov€shON The RpaitbCpoitich 04 Ercﬁfrlgf)&lal&ftﬂqeyégg ndliBfos LDD

structure is for 20 preventing TFT degradation caused nain ot carrier
ef fect. The filacH¥nnghrt DFthe sacnhdtimsmlating lfidn 18P, ahH Thefirst mpe sgehcitanck aviring
shift register circuit, a buffer circuit, a level shifter circuit, a latch
circuit, etd®ePE structure of the first n-channel TFT 201 is suitable
especi aklyy for a buffer. Gi i i L0011 AL e e the
ctruct ui can prevertdsani e MR of G Wibihel ol ofs B ¥3uhRE < ARERHT

n- channel THégidR35af thehfftlpicamden@aion P eypeGtnpaasy fegfdhalMIEplacddbieide UF thegi on
156, the first concentration n type inpurity region 125 formed outside of
the second Swuepe epatradecdd thaosarvrst asse geteselentrode dte eregion chdOofimctiensdast he

third concentratiaon n_ type..i rity.regjon. 136 that functions as a .source
r elgi on or a S&P%?Fr{'f’glf’%é’{ (S%ﬁallgl &%&j ia\ﬂl‘f)ﬁ]?ﬁgt‘\}‘ﬁpéﬁf‘%%ati%géﬁﬁé Tﬁé‘lrg?ée%? med

in the sem qgm)}qggrovg,q%m};@sgcoﬂd@e&re@g tJunctions as one of el ectrodes of

t he capacitor portion 204.

15 The first n-channel TFT 201 has a channel formation region 155, the second

concentration n type impurity region 124 (LDD) overlapping the second shape electrode
128 that serves as a gate electrode, and the third concentration n type impurity region
135 that functions as a source region or a drain region. The length of the LDD in the
channel length direction is 0.5 to 2.5 wm, preferably 1.5 um. This LDD structure is for

20  preventing TFT degradation caused mainly by hot carrier effect. The n-channel TFT
and the p-channel TFT can be used to form a shift register circuit, a buffer circuit, a
level shifter circuit, a latch circuit, etc. The structure of the first n-channel TFT 201 is
suitable especially for a buffer circuit that is high in driving voltage because the
structure can prevent degradation by hot carrier effect.

25 The second n-channel TFT 203 of tile pixel portion 206 has a channel
formation region 156, the first concentration n type impurity region 125 formed outside
of the second shape electrode 129 that serves as a gate electrode, and the third
concentration n type impurity region 136 that functions as a source region or a drain

region. P type impurity regions 141 and 142 are formed in the semiconductor film 107
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The pi xel portion 206 has the pixel electrode 151 and the connection

el ectrode 150 that connects the data line 131 to the third concentration n
type inpurity region 136 of the sem conductor film 106.. The pixel portion
al so has the gate wiring 5 line 152, which, though not shown in the
drawing, is connected to the second shape electrode 129 that functions as
a gate electrode. As described above, the present invention nmakes it
possible to formon the sane substrate a first.n-channel TFT, which has a
one conduct that functigiseasionp of elegtradegofthe capatitorlpoblidn2d4. over| aps a gate

el ectrode, and a second _n-channel TFT.in which LDD 10 does not overlap a
gate el ectrode. TheTheupixe) Rostion 296 hes the pixshalectiody 19 anyéhe connectiorcuit s

ol reui £ poPieFBREh P R CORRA B e AR 0 Bty ﬁﬁp&' e
TFT, LDD 0V%§1&P§3@0f ﬂh@ts@mﬁioﬁ&ﬁdfcﬁcfﬁm 106e  4b; HePP@rtlt)ﬁra%qla's anglrtl%

enbodl ment node, which has the driving 15 c rcu t portion _

pi xel posti bne 263, whishy thoegh edt stovwasinabe idvavingtis iconsachesit toathe séamnd shape
conveni ences’ Q‘}é E%lsfpactl ve matrix substrate can be used to manufacture
a display 8&gteds 9Pt YUORHET SAGFIPYTINE. The active matrix substrate in

this enbodi ment nodgg d@%:? h& SbdVeX e %s@ﬁttlﬁ&%oﬁ?ﬁ%‘égltfﬂog&b@ #)I T g n the

reflective material, eretote Can na ective crystal

di spl ay devifge subsimq Wi fifstai-ytenadl THTS phith KIS Y bb€ carflub@ily @pe npidit) i
emtting device in which an organic light emtting device is used r a

pi xel porti b)’hth LRR thet onerapsne geieslecirodmang @ secoridve-channel XFE dbsthielt BDD
Enbodi t t her nt..mode of t resent invention |1 be
Goncr i DED o S SV F e oo goThero, Spaol TERCRE Seantel asppoaed o
descri pti Oncir&nQ' d‘teﬂ&fféfhnﬁopﬁﬁff&gc&{dltloﬂs ”'fﬂrtcﬁzﬁﬁ‘qg}és loYe f’qul“hf‘g SRt eirsare
substrate a TFT for a pixel portion and TFT n- channel TFT ané a
p- channel Tpditiohamddhé vibagTET rio @i gisel tpoetionar n ﬂicq:ceichnnel THE 12D iovbeaps a of
t he pi xel Ortlg"F he description on the substrate, the insulating filns,
the sem con8#ELECI03 fi|ns, and the conductive filns in Enbodi ment Mde 1
applies to a substr I I 0, 0 .

. . ?@% ﬁﬁ?ﬁrao ?ngrﬁfed 1h "Rid E}BBJS}%P&]IH Hi%d(? ﬁlﬁl}%ﬂqla:é ﬂ?ie driving

sem conductor fil s a second i Ag
15  circuit portion 205 and the pixel portion 206, is referred to as active matrix substrate for

conveniences’ sake. This active matrix substrate can be used to manufacture a display
device of active matrix driving. The active matrix substrate in this embodiment mode
has its pixel electrode formed from a light reflective material, and therefore can make a
reflective liquid crystal display device. A liquid crystal display device as well as a
20  light emitting device in which an organic light emitting device is used for a pixel portion

can be manufactured from the active matrix substrate.

Embodiment Mode 2 .
Another embodiment mode of the present invention will be described with
25  reference to Figs. 7A to 10. Here, a detailed description is given on a method of
simultaneously forming on the same substrate a TFT for a pixel portion and TFTs (an
n-channel TFT and a p-channel TFT) for driving circuits that are placed in the periphery
of the pixel portion.

The description on the substrate, the insulating films, the semiconductor
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308, a first conductive film 309, and a second conductive film 310 in Fig.
7A. Masks 311 and 312 are fornmed in Fig. 7B. The nask 311 covers the 5
driving circuit portion whereas the nask 312 covers the pixel portion. Wth
t he masks covering the pixel and driving circuit portions, the first
conductive filmand the second conductive filmare etched in first etching
treatnent to forma first shape electrode 313 and first shape wiring |lines
314 and 315 (the electrode is conposed of a first conductive film 313a and
a second cortlmesdndethe comdugtigbfilmship EubddirgentiMede3t dpplies & 4 bubstrate GOdufitst ve 10

film3l4a and a secgnd nd ive film314h, the wiring line 315 of a first
conducti ve “Fsi“?arﬂngfgﬁlséﬁg 383%%09%“‘298 tfilgs 30f ton38 4 psecondeinsulatingefilm

sem conduct fik 06 g@ﬁp it D an. | Al enment of one
conducti vi t)%rolgy%felg?%&&g?@ﬁgopl ng%(far%a ne%ow.d&{!g@?%élm%pixé f;% ?‘é‘ncent ration

impurity regions 310/&Rke 336Qindf310hgre Ofdmed GNTUC TR/ UThet MBSk 31D cbi@s TRSKS
311 and 312 are renoved and then a mask 317 that covers the first shape

el ect rod8 3MBIVingrircHl pprtion wheseas dhawnpsk 2 domers tigipixelpart®ns  Vitlf the meskas
shown in Fig, 8A [Further sks 318 to.320.are for . on. . the drivin
circuit por g:!%?;'nng[ tge Pg?eﬁfi?ﬁl HISYIH§ REpe" Ryras, Hﬁ@tﬁﬂgfcg”% iaﬂdtt%eese&f’\?%i ng
circuit portdhaducRe eiue e SeRMin A5 kERAEARY Forn? fild ‘§h£{ﬂerq‘féctr‘33ﬁ§13‘9
treatment and the second etching treatment are both for etching the first
conducti ve fantl firsiisbapehwiring dinesi3 Idoand 3d 5 i(the efectrodetis coroposed ape fiesd compbictivons

ol owed by TR Tdaand i sagond contuaive 5 3 L3hon WbEIIEE SHEO! A Hest CARJUGIER chi ng
t t i S ti i . . [ i . f
Second SRapdii S14 A Gl el eGP 4 R0 Whind fin STFUEL BT cbadlike o™

proj ections fiin 315k ahd & @ecbnd cbiductivé filin 325H). t Nexd 268 serhiOn&R R Flms 36§ nd
el ectrodes 324 and 325 are used as nasks in second doping treatnent,

utilizing tR87faemopnd ckilegs imputist elsgsnbef wae rcondistivity dype amdirstt doping i | s
324a and 325a and.the.secqnd conduct. ve. fil.ns 324b 325 resul t,
PR R R SR A R R R R o R

sem conduct QpndickiFRy 88, and 305. Second concentration inpurity regions 330
and 331 of the one ctonductivity
15 The masks 311 and 312 are removed and then a mask 317 that covers the

first shape electrode 313 and the first shape wiring lines 314 and 315 is formed as
shown in Fig. 8A. Further, masks 318 to 320 are formed on the driving circuit portion
to form first shape electrodes 321 to 323 in the driving circuit portion through second
etching treatment.

20 The first etching treatment and the second etching treatment are both for
etching the first conductive film and the second conductive film to form tapered
portions around the edges at an angle of 45 to 75°,

The second etching treatment is followed by third etching treatment as
shown in Fig. 8B. The third etching treatment is for selectively etching the second

25  conductive film to form second shape electrodes 324 to 326. The second shape
electrodes have projections of first conductive films 324a to 326a.

The second shape electrodes 324 and 325 are used as masks in second
doping treatment, utilizing the film thickness difference between the first conductive

films 324a and 325a and the second conductive films 324b and 325b. As a result,
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type are positioned so as to overlap the second shape el ectrodes whereas
third concentration inpurity regions 327 and 328 of the one conductivity
type are formed in 5 regions outside the second shape el ectrodes. A third
concentration inpurity region 329 of the one conductivity type is forned
in the sem conductor film 306. Thereafter, masks 332 and 333 are fornmed as
shown in Fig. 9A to dope the sem conductor film304 with an inpurity of
the other conductivity type through third doping treatnment. The resultant

i mpurity regimmsitaregiensfod thic dnewondietivitydype Arel fogud ih Yhel@mi€@idoctoB8hnsofo4t he
other conductivity type and a fifth concentration inpurity region 334 of

t he ot her coiv\!authé(@ff vi%oa%/%cemratm impwEy cegiensat30amdi3dp wf ithe oneegrindnctddy of
the other cgnductivity type is formed ip the sem conductar film 307.
Subsequent | y P ¥R P iroped " F%gf"f?‘i%ﬁm"%égei@%"g‘r %@eaﬂwfﬁss i VERsgas: thid ysed
to dope the } iy ; hd M i de 1.
15 A ourt h o B e S Rt Ay P Tl
subj ect edb t ordgims outsaktthesecond shapOdettmdby: drA geraecdnieticeimmming tegionr320i | ns.

Afifth insu% ting fil]m339 is, fornmed next on the fourth insulating film

338 from an BFU&AQPECONMEHYIE YRGS fermstiia the sprucapductar flin 06t ati ng material is
used in order to |ev ) i ] film
Then, contact hol es ’gilleen%igléﬁgrﬂcfékgg%% %%g%g?(?rﬁfgpégg go‘{qjil H Elgi g%#aﬁ’ﬂglefi | s
are forned byemiteriuogr flmad0dewith alVimhpadty|of ks oBéOcdndudiaty type Iﬂiré@%h third

el ectrode 345, a gate line 346, and wiring |lines 344 and 347 are fornmed. If
t he one condfieringfregtmephe The rasulippleimpyrityt fegions laee a égnthuennicentragion \impurity
(opposite. to_the ndyctivity.type) is, p.type, a driving.circuit, . 405
hat “hast et ol e ide ot £ b RnseSetipnayp i fegiopi 3
portion 406 phae diRs BndRtSRE AR, nACﬂnﬁ{l&ﬁJce&%Tiof}%g@m r8oi6R 896 bF Ble dIREL | ON
404 are forned on the sanme substrate through the above Steps. The

capaci t or pocéndontivifdtypsisdompalse theakmidoadweon fdm0Fct or fil m 307, a part of
a second insulating film 361, and the first shape capacitance wiring |I|ine
314. The p-channel TEPSAGIEnEY. & hid dasplating fidm 33dis formsd pad the isparities used
formation - 1 . : i I j gi on 332 of
the ot her coniRerat ikl ahitiid i Ua LR HobIRR el £2.°7 2
second elgctrode 324Atfeaith SesuaRg FmA38ECthen formed as shown in Fig. 10 and is

subjected to heat treatment at 410C° to hydrogenate the semiconductor films. A fifth
insulating film 339 is formed next on the fourth insulating film 338 from an organic
insulating material. An organic insulating material is used in order to level the
outermost surface of the fifth insulating film. Then, contact holes piercing through the
20  third to fifth insulating films are formed by etching treatment. Wiring lines 340 to 343,
a pixel electrode 345, a gate line 346, and wiring lines 344 and 347 are formed.
If the one conductivity type is n type and the other conductivity type
(opposite to the one conductivity type) is p type, a driving circuit 405 that has a
p-channel TFT 400 and a first ﬁ-channel TFT 401 and a pixel portion 406 that has a
25  second n-channel TFT 403 and a capacitor portion 404 are formed on the same substrate
through the above steps. The capacitor portion 404 is composed of the semiconductor
film 307, a part of a second insulating film 361, and the first shape capacitance wiring
line 314.
The p-channel TFT 400 of the driving circuit 405 has a channel formation
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el ectrode, and the fifth concentration inpurity region 333 of the other
conductivity type which is placed outside of the second el ectrode 324. 5
The first n-channel TFT 401 has a channel formation region 349, the second
concentration inpurity region (LDD region) 331 of the one conductivity type
whi ch overl aps the second shape el ectrode 325 serving as a gate el ectrode,
and the third concentration inpurity region 328 of the one conductivity
type that functions as a source region or a drain region. The | ength of
the LDD in tégosBag)iet fduethdioncstiatsd 1_nspmri1ljprégﬁm033@ 6%&%98@@&@6@ ﬁpé y 1.5
m This LDD structure is for preventing TFT  degradation caused infy by
hot carri er véfifleds positiened -sohzsntoedvellET thnsecohd efpctrbdn b2y thaf Bervesas hegaised t o
forma shift register cirguit, a buffer circyit, a |level shifter circuit, a
latch circ uie%e,c‘rgii% and i 40 tRriceAERgR IppIty Teaen ?ﬁ%#&hﬁ gtherreondugtivifystype
sui tabl e esRAiRklpfach@butse BEHeSEodtl kelibad At 15 high in driving vol tage
at i

because the structure can prevent egra on by hot carrier effect.
The secosd n- channelThd Efst4Qhandel THE 401 hes a pidnhéldormidioniagion 380 anddcond
formation region 350, the first concentration inmpurity region 316 of the
one conductcPRgeniratignm inpiity egian {bPRetggion) 33 of dlie onrecordustivishtype veltidet r ode
313 serving te elegtrod and e third concentration inmpurj.t

eqi on 320 SPoihs BRRedndiiien? ieeyB 305 SeM et R Flhodss 2 JB nhied
region or acgh@ntrati®0ifpPurith khibh B28OSICAB SRt ERQuédRY fyby thdte@hQbn33R £f the
ot her conductivity typeﬁil sﬁf o%m’ed in the sem colrlldtrfg)[?oﬂrybfi I'm 307 tnléat

functi ons asowwe regioredrecdmaindegiont Thdlengthaf thedrDD dn thewharkd®l length dieestion bed

above, the gate el eiérode OE the driving circuit portion and the glgte
el ect r od8 offS Ok 92k Mhoptefegablle &y uckhiy dPLYistpermenis| forfpreysndas ok her

inthis 25 E L in. T hawm] ' ures.
The LDD thatdg%@g%f apshzéﬁggiﬁgfyéﬁyg@{t ?%) & %Eaé%t'b%glg (%hg‘%l?@nésng H?P gfc?]éﬁnl%%g
nmanner at hiTHT aaderaed to firfhoshift tgistd carolil) At tufEBsikcuit-a ORI BAREr dircukba AN
enbodi. ment of the present invention wll be described below with reference
to Figs. 1AlatehFrgyit, etc. HEhe structufe phibie diastaechanngd (TFAHIG1ds suitable especiallydonod of
si mul taneousal ¥y eorr(r:ri ng an t.heh.%arre ubst raﬁe abTFT for a pixel lri)orti on and
TFTs (an 1IC at 1S high 1n drving voltage because the structure can prevent

15  degradation by hot carrier effect.

The second n-channel TFT 403 of the pixel portion 406 has a channel
formation region 350, the first concentration impurity region 316 of the one
conductivity type which is formed outside of the first shape electrode 313 serving as a
gate electrode, and the third concentration impurity region 329 of the one conductivity

20  type that functions as a source region or a drain region. A fifth concentration impurity
region 336 of the other conductivity type is formed in the semiconductor film 307 that
functions as one of electrodes of the capacitor portion 404.

As described above, the gate electrode of the driving circuit portion and the

gate electrode of the pixel portion are structured differently from each other in this
25  embodiment mode to obtain TFTs having different LDD structures. The LDD that
overlaps a gate electrode can be formed in a self-aligning manner at high accuracy

without using a photo mask.

Embodiment 1
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n-channel TFT and a p-channel TFT) for driving circuits that are placed in
the periphery 5 of the pixel portion. In Fig. 1A alumno borosilicate
glass is used for a substrate 101. A first insulating filmis formed on
the substrate 101. The first insulating filmin this enbodinment is a

| am nate of a first silicon oxynitride film 102 with a thickness of 50 nm
and a second silicon oxynitride film103 with a thickness of 100 nm The
film102 is 10 formed using as reaction gas SiH4, NH3, and N20. The film
103 is formed usi ng Axs embedictenpof ghs pRistit mnehtiNg OwillSeei deseribiedt slowi Wiy 104
to 107 are sem conducfors haying a crystal structure. The sem conductor
films are oHETGREE OVIB oL IAFiE D akisrd todptailed descaiption ds siven onm methodef f i r st

i nsul ating f |71 ' h a.l1l5 known

cryst al 11 saroimaBtt otkibe b tiChalisShobiale & TRTIHE BiSn o B hmg T a1
formed by depesinhtloNFT sday-ehant TR TeSE Vg SRURSHAD S Hlacsd & ihie??ﬁ' Y
irradiation of excinmer laser light collected into a |inear bea b?/ a¥1
optical 8ystofithe pinel posiéex | ight is set to have a power density of 300
ml/cn2 and is shapeq intq.a 500 mlingar, beamto .irradiate the entire
surface of the amor gﬁl.&"?%q% ‘E’é‘ﬁg}bf’foﬁ’: icte glasyinpsed for  substrate U ¢ & fissh 9g0s
Al ternati velifeulRingOfl éh rlk'%ﬁné’@\ég t\ﬁ},/%bétgﬁ?@rmfmyﬁ?@ stQtegxsulIHIF%lf

. it s
converted into second harnonic by a wav d

engt'h conversi on elenment, and an

ener gy bearenifoditfenids slaminatovted fidsheliéonl oXyaitride filal B204ithla tHckhes sfrosee to
crystallize the anmorphous film 25 After crystallization, the

seni conduct Gnd R sependasilicogryaitiige filmy d0Dwith 4 thiskness of pRbnmt y Fhe fitmi(Rtiy by

o no. SancREPAE ing B FARIST ks Py RSB HEHIIGY romied Bupee,

The thus obtraidiiefl ghOS¥LaM8Nabl i ne silicon filmis divided into islands by
etching treatnent to formthe sem conductor filns 104 to 107. A silicon
oxynitride -17 fil femicomdecttry fihaskd ©VIDOT sirn geBiddadariors NBVing ah awstah

t hi ckness of . 110 nm i forned, as a_second ins_ulcfti ng, fi] m 108 on the

sem conduct SfFUFPf5rs. TACt SHPSPRACH ¢ AR %71 pRiEeq oRhelgramies apj pgporphous
conducti ve fdehfRoh@St@Nfilf%n the first insulating film and crystallizing the film through a

15 known crystallization method. In this embodiment, an amorphous silicon film is
formed by deposition to have a thickness of 50 nm and crystallized by irradiation of
excimer laser light collected into a linear beam by an optical system. The laser light is
set to have a power density of 300 mJ/cm® and is shaped into a 500 pm linear beam to
irradiate the entire surface of the amorphous silicon film at an overlap ratio of 90 to

20 98%.

Alternatively, a continuous wave YVQy laser may be used. The laser is
converted into second harmonic by a wavelength conversion element, and an energy
beam of 10 W is run over the film at a rate of 1 to 100 cm/sec to crystallize the
amorphous film.

25 After crystallization, the semiconductor films are doped with boron as an
acceptor type impurity by ion doping in order to control the threshold voltage of the
TFTs. The doping concentration of the impurity can be set suitably by an operator.

The thus obtained polycrystalline silicon film is divided into islands by

etching treatment to form the semiconductor films 104 to 107. A silicon oxynitride
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second insulating film2108 by sputtering to have a thickness of 30 nm
Then, a 5 tungsten filmwth a thickness of 300 nmis fornmed as a second
conductive film 110. The thickness of the tantalumnitride filmis

determ ned by taking into consideration the doping efficiency of
phosphorus that is used as an n type inpurity in ion doping (or the
ability of the tantalumnitride filmto block phosphorus). Fig. 30 shows

t he phosphorus concentration distribution when the gate insulating film

thi ckness 1Gilinsformed bgrilasard CVIDE using) SELMMNLO itel@iabd hrhickhesk REII01mn GHanged
from15 nmto 45 nm The acceleration voltage in the doping is set to 90
keV. The cordeddrastssepndfinsubiing Shorl08 on thesecmécdndestorfimseni conduct or fil ns

i d di t hi ck .and terial f fjl th t
Ul at i ng 111 mand AR PR SR s GERRT Ehp Gisb erndigive Slm el €8 diuct or
films. Fig. sééonﬁhﬁ%aﬁﬁgefiﬁﬁpﬁ}%hg% %ﬁ?t-;e%ﬁgqetﬁa%wmi@{n%g b3 tg'geﬁa

t hi ckness of the tantalumnitri s converted I nto the thi cknéss of
t he gat eb i mengstnifilg Wwikh athickmessrofi36¢ ninds Farmed 3la sedord ¢bnidoctReGhnd i10eS
thicker gate insulatjing film equals in phosphorus blocking ability with a
tantalumnitride fi }fﬁ? qh‘ﬁk’éﬂsﬁé%fq%rt@é%mmtlam% Sl As ﬁ?qca@n@ngﬁakmghmgmer

hosph ki APRE R . | filmthick :
D0 The t hi o epaadirBfbofill Wbbhe ST B¢ Boporb oL P i e SRR i o
consi der at i Gon Uhging €6r the ABHRY dN the! ARaRGPhIGILHIRE Id PBciaBhédphrus).t IgNPe

concluded from Figs. 30 and 31 that the optimal thickness range for the
t ant al um ni shewetheipbaspherus sopgeatrationsdistributipn3d@nrine gate kisylatiog Kbm tHidkitess 114

f d f. h jtive,r.esi i al 2 h i ig. 1B.
Fi 1 st ebbni AyCRIsCal A o Bk SEf BRricRes Reteraed B e 95 R m 100
and the secafd sQBEHbhVRoIfabt Thihe- do ‘f‘sf S 3098 &AL Ml 8&8&&}‘@0&10&

(i nductively coupled plasna) etching. Imtation is put on selection of
et chi ng gas phbspho@B4njedid to dredsef2comdectorsiithstvaries dépeadivg fonl the arickresd amd al um

itride fil T f t h foi t to 25 : 25 : 10, d RF
(15, 56° M) masss OF Riwolths 2 grvlsfing F0m ang e taalise nisiide Rla@vering the
pressure of the et e ng. 4l.0..thi t strate. side {sanple
stage) al so S%&(@Fé/lgéora@ f %%68%)&%?\}\%%%*1 S fgrgzeg#gbona rgfx%,e Wher ﬂge
subst anbal lthichegatof ilte Iedthiubi ARrYOHIATR. cddREled 1@ B fthibRles® of th Gate

conditions, mainly
insulating film. According to Fig. 31, a 2.4 to 2.66 times thicker gate insulating film

equals in phosphorus blocking ability with a tantalum nitride film. In other words,
tantalum nitride exhibits higher phosphorus blocking ability even though it is at smaller
film thickness.
20 The thickness of the tantalum nitride film is determined by taking into
consideration the resistance and the doping blocking ability. It can be concluded from
Figs. 30 and 31 that the optimal thickness range for the tantalum nitride film is between
15 nm to 300 nm.
Next, masks 111 to 114 are formed from a photosensitive resist material as
25 shown in Fig. 1B. First etching treatment is then performed on the first conductive
film 109 and the second conductive film 110. The etching treatment employs ICP
(inductively coupled plasma) etching. No limitation is put on selection of etching gas
but CFy, Clp, and O, are used to etch a W film and a tantalum nitride film. The gas

flow rate thereof is set to 25 : 25 : 10, and an RF (13.56 MHz) power of 500 W is given
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the Wfilmis etched into a given shape. 5 Thereafter, the etching gas is
changed to CF4 and Cl12. The gas flowrate thereof is set to 30 .. 30, and
an RF (13.56 MHz) power of 500 Wis given to a coiled electrode at a
pressure of 1 Pa to generate plasnma for 30 second etching. The substrate
side (sanple stage) also receives an RF (13.56 MHz) power of 20 Wto apply
substantially negative self-bias voltage. The m xture gas of CF4 and Cl2
etches the 10 tantalumnitride filmand the Wfilm at about the sane rate.
Thus f or ned taraecdiled slectrotiapica ptessitre ofl @ Palfbb thecetdiify. t Hatthiarcasd, alxesuddtrate ound

t he edges and first shape wiring, lines 114 and 115. The el ectrodes are
tapered at a¥eafgmplostage plgo zeceivey ay &&r (1350 MHER poveers of Ar0 Wt troapply

| eavi ng any i C i | ag il it . ref.erabl e. that
the. et oni ny SERBTHEyHbghalt SFRRTYHORE SHbER dhlse Bre! Gohifs BORUERR, mainth

i nsul ating ft'héwﬁﬁn;s?&cﬁehaﬁtoargvdﬁ%ap‘egver ed with the first shape- el ectrodes
116 to 118 and the first shape wring lines 114 and 115 are etched and

thi nned By 20 to 50 Thereaftey tite etdpng gas isechamgedtto dlHal and SClp.o nTlntogasniiow matehi ch
ions are injgected. wthgut Sg S ratio n the doping, the first shape
el ectrodes ltﬁ%w? lsfi%togﬁ%' %ngaﬂa aa?@ggéé &'ﬁ’&s BABEHi ?’glﬂ_ﬁ@)“’eﬁég ad‘?qﬂﬁaed
wi th hydr 0gellediodp BOSplLAE: 4eEpAld n%:‘h@rgte thshatdr 99 cfndEehing. CTRE QbSHaik O
formfirst concentration n type inmpurity regions 123 to 126 in the

sen conduct ciidef (dammplel Gtagt)o alkd 7receing b rRE (L0566 eviHzRtpower oft IPEVi wpupply y

regions forned in_this doping each have a phosphorus concentration of 1 x
101' to 1 x substentially siegptévenselfrbien voltagee bl muxtregaseefiksFa and G qtehies ®econd

" > O >TTES | q
02 ar 6 dBeq Wl g Bt SAHEL 0SO85 RPWCRE ‘Bt par CTofliy el oo
20, and an Rhagel dle&od¥bial 6 ROVIES tRAt a'é@@hpreHSar&in‘decﬂe ellgesBar@OfitsE thaDk fikingde at

a pressure of 1 Pa to generate plasma for the etching. The substrate side
(sanpl e stadalesdidéand didi vEse elactRides 43, tBferédHat) anpanghy obHAS 20 730.t dnapgdrytoa

| f - bi | t | ower..than that in the first etching. treatoent. U
hese et ahi i SEtBR N R fry iehs op Iedbesne ebioaRlon Risset o

ot oo e Bl B 20 QRN BT LB
and 131.15Redi22nthatodre bt coepaintith tisufiat shage klecrodebdl 6 ag €18 and the first shape
wiring lines 114 and 115 are etched and thinned by 20 to 50 nm.

First doping treatment employs ion doping in which ions are injected
without mass separation. In the doping, the first shape electrodes 116 to 118 are used
as masks and phosphine (PHj) gas diluted with hydrogen or phosphine gas diluted with

20 noble gas is employed to form first concentration n type impurity regions 123 to 126 in
the semiconductor films 104 to 107. The first concentration n type impurity regions
formed in this doping each have a phosphorus concentration of 1 x 10" to 1 x 10"
atoms/cm’.

Without removing the masks 111 to 114, second etching treatment is

25 conducted next as shown in Fig. 2A. CF,, Cl,, and O, are used as etching gas, the gas
flow rate thereof is set to 20 : 20 : 20, and an RF (13.56 MHz) power of 500 W is given
to a coiled electrode at a pressure of 1 Pa to generate plasma for the etching. The
substrate side (sample stage) also receives an RF (13.56 MHz) power of 20 W to apply a

self-bias voltage lower than that in the first etching treatment. Under these etching

-19 -



not covered with the second shape el ectrodes 127 to 129 and the second
shape wiring 5 lines 130 and 131 are etched and thinned by 20 to 50 nm A
mask 133 for covering the entire sem conductor film 104, a mask 134 for
covering the second shape el ectrode 129 that is placed on the sem conductor
film 106, and a mask 134 for covering the sem conductor film 107 are then
formed for second doping treatnent. Through the second doping treatnent, a
second concentration n type 10 i-npurity region is formed in the

sem conduct ocondifidns, TRSWfibn esasl sshihe decond cenductive ditmris etchpd | THeuW film iegi ons
are fornmed in the, sem conductaor filns 105 and 106. In this ion dopin
phosphi ne | $ussubiesisd o paisaERic etchingitoferm sepopd shape eleckiodes 1 to w" an

I ti I V, t] tvpe i it
feghon 135 recofdshall e il ¥Yand i RIBAEREN Bha Sy Bhy Pl ol ake Y
over | appi ngndt &dvefdd WRReeCiecMp §Habéfhl%8t§@de(§j hat to ¢99akd EHé_ts%éoxfd%aﬁcgﬁ@({ﬁ%es hape

el ectrode 128. The inpurity given by ion doping transmts thro
first condudings/BKandih3l2gactpheidand thitmeddy@0dofduot or filmis doped.

Therefore the seconq concentration i§ much | ower than_j it

concentration in t hg mpgk ﬁg’ fbﬁﬁ‘b"@ﬂf’g ﬁ}ei e&Hfﬁrﬁﬁ%@@W‘:ﬂtﬂ@%ﬁ%ﬁksﬁﬁ%
inpurity co i i i j : Y/

atoms) ong. T HEann saohd sl QiR nacs slied of Ok ibybotr i 106, i 1
phosphor us and asmisk Hzhfoe wevaingahe aethicahduotor dflm1107 40 2Rert forthed fdi0setond

atons/cnB. Next, a mask 138 is fornmed as _shown in Fig. 3A to conduct third
dopi ng tr e4epEg{reatment. hThaouahibe segprbdoping trafment, ysesord cancerirakior R tHRedr ogen

or di boyane. . di | ut e it bl as._|i dto forma fourth
concent %dgt i (1)1%8% 1ty 3% g%lgéﬂ rlr%{? Flg?%vknr %’8 irgglﬂlc%(gmg)ﬁ éﬁrgbﬁle‘Yther%aB 3@@1 FRUGFITEHIOB 1 ype

i mpuri ty regymmbfty RgloRS aBHAGNRURE ¥mitoddiodPfilms TOakP¥04.N In this ion
concentration p type inpurity region is positioned so as to overlap the
second shapéopingcphosphingd B7usaddnd thecttmse i sat tonhl.bor BN atoma/cednthe ntca¢raion of 1
x 101s to 1 x 1023 gkogs/cnﬁ. The fifth concentration inpurity region 140
i s doped wi VA PAY KSR - 20 concentration of 2 x 1020 to 3 x 1021

atoms/cnB. A fifth 99@9&%?@cﬁr{c&ﬂra?iohyrizti'bmﬁfp}l}ié' né%gﬁ& Ofys142 f@@?edatir[]gi”t h

concentration p type inpurity region are’'fo I'n a part
seni condsict e¢if-biigning Qarineatati & posieidn taveflapping as fist agadeaivactilngridsa thae

pixel portl ?:gﬁstitutes the second shape electrode 128. The impurity given by ion doping

transmits through the first conductive film 128a before the semiconductor film is doped.

Therefore the second concentration is much lower than impurity concentration in the

third concentration n type impurity regions. The impurity concentration in the region

20 135is 1x 10" to 1 x 10" atoms/em®. Third concentration impurity regions 136 and

137 are doped with phosphorus so as to achieve a concentration of 1 x 10% to 1 x 10*
atoms/cm’.

Next, a mask 138 is formed as shown in Fig. 3A to conduct third doping

treatment. In the doping, diborane (B,Hg) gas diluted with hydrogen or diborane gas

25  diluted with noble gas is used to form a fourth concentration p type impurity region 139

and a fifth concentration p type impurity region 140 in the semiconductor film 104.

The fourth concentration p type impurity region is positioned so as to overlap the

second shape electrode 127 and is doped with boron in a concentration of 1 x 10" to 1 x

10% atoms/cm®. The fifth concentration impurity region 140 is doped with boron in a

-20 -



Through the above steps, either a region doped with phosphorus or a region
5 doped with boron is given to each of the sem conductor filnms. - The
second shape electrodes 127 to 129 serve as gate el ectrodes. The second
shape wiring line 130 fornms one of electrodes that constitute the storage
capacitor in the pixel portion. The second shape wiring line 131 serves as
a data line in the pixel portion. Next, a silicon oxynitride filmis forned
as athird insulating film 143 by 10 plasma CVD to a thickness of 50 nm

Then the | Mubintraibf BEANSIITSRM £ UARAIAS,  ACHE OfiuetRon'd éygg inftpitity
|

activated by irradiating the sem conductor filnms with | aser

second har nowgion(1322né ayowth cohaGntmtien p pesinpuvityiregibn §41 A8 forbsedihawartiof Fi g.
4, a fourth | nsul.atici\lx?E film {)§4 is then fornmed formsilicon nitride by

pl asma CVD t e serpiepraugtar Silgl0g ghat is, uspqbiorform @ storagscapacitaniodhs pixelpeationed 15

in a clean oven to ) { | E Lt h hydregen

rel eased fromthe :?1? {S%ﬁtﬂﬁ%ﬁ\{eggp@%&%’g\gﬁ bﬁ? p%éﬁfi&%ﬁ&q%%alﬁgo%
formed next duped heittf duronhisi gisedl at b dfi thestddeonficedn AlinsAC ki econth§ikpe
contact holes are forned. In this etching treatnent, regions of the third

to fifth i nstiecodeyy 127 Itosl 2P igtveatsegsit sleetiodes. afhe second shapenpiring binerilaal
ortion are 20 renmpved. A titanium.Jfilmand an alum numfilmare layered to
1I‘O orm wiring tﬁpﬂ%gniﬂége?ﬁo‘ffﬁ&ap50%}1{?& %S@Eﬁﬁo“&@a%@i n .e_sPd’éﬁTr?PH&ﬂr i ﬁg‘e 152,
a connect| Orke%rﬁpsthﬁﬁéiﬁlir@incal@? sérvesMstal Ak thde i tﬂcgp}x%g@ftioh.s connected to an

external input ternina hus fornmed on the sane 'substrate are a driving
circuit 205 that hasNext, psitibamoesnitfifd fikQs forched afiar third insuitaingefilml F43 BP1 and
a pixel portion 206 that has a 25 second n-channel TFT 203 and a capacitor

por t i on 1804 Plasiea CXELEQ & duckgsss plos) 2y (Then thepaputtioslemprts 3sed todenscther

film 107, a ; o . I ng. fi he fitst shape
capaci t ance %ﬁ{léoﬁgﬁ?tpﬂ@n%%sgg%;g{%% % %%}dqﬁ%}ng%e%émgﬁ &g hféf“&srw*‘ %aﬁgrclilﬂl ui t
205 has a chems&indft@EHBdit (582 ISt YA G hder ab Bifovid Antihg @ICcent rati on p type

impurity region 140@& aced outside of the -21 second electrode 127 that

serves as a gate el ¢stshovm ip e 4 e fiuwth instdeting it ledss thendornsdufone siliegn on or
dr ai i th th, . ti t i i i t hat
B vor P! £ hee s Plasmic eV BR a P RMES o Sotim "Bt ek Btent Bt #10°¢ 15 ESheicted ™

15  in aclean oven to hydrogenate the semiconductor films with hydrogen released from the

silicon nitride film,

A fifth insulating film 145 is formed next on the fourth insulating film 144
from an acrylic. Then contact holes are formed. In this etching treatment, regions of
the third to fifth insulating films that are placed in an external input terminal portion are

20 removed. A titanium film and an aluminum film are layered to form wiring lines 146
to 149, a pixel electrode 151, a.scanning line 152, a connection electrode 150, and a
wiring line 153 that is connected to an external input terminal.

Thus formed on the same substrate are a driving circuit 205 that has a
p-channel TFT 200 and a first n-channel TFT 201 and a pixel portion 206 that has a

25  second n-channel TFT 203 and a capacitor portion 204. The capacitor portion 204 is
composed of the semiconductor film 107, a part of the second insulating film 122, and

the first shape capacitance wiring line 130.
The p-channel TFT 200 of the driving circuit 205 has a channel formation

region 154, the fifth concentration p type impurity region 140 placed outside of the
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The first n-channel TFT 201 has a channel formation region 155, the second
5 concentration n type inpurity region 124 (LDD) overl apping the second
shape el ectrode 128 that serves as a gate electrode, and the third
concentration n type inmpurity region 135 that functions as a source region
or a drain region. The length of the LDD in the channel length direction
is 0.5to 2.5 m preferably 1.5 pm This LDD structure is for preventing
TFT degradation caused nainly by hot carrier effect. The n-channel TFT 10
and the p-cHaserd elpptiodeal2hthat seeest & 4 @ate electtuide t(theerpigionel4(c functions, asaa
buffer circuit, a .level .shifter.circuit, a latch circuit, etc. The
structure 01"% Opig TP or 4, diajpLregiop), ?n"i‘;’&"? dQurfh.congentiatipn B type jinpud(y rogiop thag

buf fer circuiveribfidthe kol BlRctkdiedni7vi Ng vol tage because the structure can
prevent degradation by hot carrier effect. The second n-channel TFT 203 of
the pixel portion 20Belast ichzheel THT 2015at achainkebormefinegibhd 55, the sédonat
concentration n tége inpurity region_125 fornmed outside of the second

shape el 8ct rQIEMBYOR A yPedmphrly rsgion 124 (IDNR) everlapping thesacandshans elertrode

concentrati v, I ri Legian hai functions as a source .region
or a drain Ol!r&é;gntlh %tngﬁiflsgg %eéa}tér/r%lﬁ‘?ﬁdg’ ?“ég‘g%%‘&%ﬁ??f"?ﬁﬁi‘“fﬂé‘ HPe l@B?r#ﬁdet?lﬁnt he
sem conduct or3sfthatfui@ibns b alsolrdd gt Praegioh. eTREIhRUET tod LDIEin the
capacitor portion 204. 20 The pi xel portion 2%16 has t he pi xel electrode 151

and t he conrfbemiehiengt drectionlis 0150 2. hpm, preferedy §.5te. dBhia LDhstricBire iofok he
third concentrati.on pe | ppurit region 136 qof the sem conductor film
106. The pi ¥8FVHEP% Fgﬂi %g&ﬁfa C"c“ﬁ%d @g{ngy &YPP%@WI?II Gfeech 5 othe grehagnel; RET gh
not sho i [\ T : pe cl: e 129
e f oS, | e Ll TEISEUYREH 3 ity A AGIPRERNY AR iR o, 120
i s shown i n 1Eved shifter dilmitt @ pateh @weuitpetEi gThe drusties/st thel Bisst andhiamid TEOR1AO! |

and uses synbols comon to those in Fig. 4. A sectional structure taken
al ong the | iSyEable gspscially; fpr & buler sisqit thet i highgin driving valage diegaise the

structure Ofstljﬁ.kt%re ém p?%\%ﬁfcﬁg\{gdgifrgb%& %%?F%é;gat e el ectrode are fornmed on

different layers so e ga g overlaps a sem conduct or
filmand obtains anThe2Rcafidhichane] THINEII 8 tRSpRel b&itibn SI6ChAl R¢hbidem The
edge of a pixel electrode is positioned so as ?o overlap a source wring

| i ne i n18r ddprmasionhegipe 166.dhefirst bentcomteatiopindgpe inglueity regitesl2adfaimet odtsigat .

This structure, elimnates the need to forma |ight-shieldin
O the secondt s ape € Ectivde 12t9 that serves as ga gate electrode,g and the third

concentration n type impurity region 136 that functions as a source region or a drain
region. P type impurity regions 141 and 142 are formed in the semiconductor film 107
that functions as one of electrodes of the capacitor portion 204.

20 The pixel portion 206 has the pixel electrode 151 and the connection
electrode 150 that connects the data line 131 to the third concentration n type impurity
region 136 of the semiconductor film 106. The pixel portion also has the gate wiring
line 152, which, though not shown in the drawing, is connected to the second shape
electrode 129 that functions as a gate electrode.

25 A top view of the pixel portion 206 is shown in Fig. 5. The top view in Fig.
5 shows substantially one dot, and uses symbols common to those in Fig. 4. A
sectional structure taken along the line A-A’ in Fig. 5 corresponds to Fig. 4. In the
pixel structure of Fig. 5, a gate wiring line and a gate electrode are formed on different

layers so that the gate wiring line overlaps a semiconductor film and obtains an
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film(black matrix). As a result, the aperture ratio is inproved conpared
to prior art. 5 As described above, the present invention nmakes it possible
to formon the same substrate an n-channel TFT having LDD that overlaps a
gate el ectrode and an n-channel TFT having LDD that does not overlap a
gate el ectrode. The two types of TFTs are separately arranged
corresponding to circuits of different operation conditions, for exanple,
one TFT in a driving circuit portion and the other TFT in a pixel portion.
10 This is peéditiewd functidre ap-x Hightslielding filwv.i nTha edigagife adpiatin ekorodd W e.
Fig. 6 is a circuit block di agram show ng an exanple of the circuit
structure oPOsitignedsojasdo REsTHP:a SOUKSE (WiKRR lineTincordere shigldethe igambetmiserrpixel 6

X A . . : . ey rouit 602
Coanni hg o o P st Renut2ifls SRR et ik ARG e e @ting 11
data signal [iAgbldek Mafk)Ci AS HidsuARe hpertaRIRAS RdmPlovad eBinphrell €9hi$dSkt. 603,

| at ches 604 and 605, a buffer circuit, and other Circuits. O ock signals
and start5signals afe desqubed abovepthepeesehti iiventioginstkes itGRBsibIItgifomt odaha

i I d | h si I i d he | . Th i i I
o onal s and Lol LOReLs e Iihleds LpobiEl sieliee, e scanni g ot ona
R s e S R S L Tl

to have 102ZFIs 1@Sepiraelysarrahpédcorrebpondingad tirxisWidiffaré oparatibe cormditbriso
manuf acture a display device of —active matrix driving. The active matrix
subst rat e i nfergxampieygue AEAN Bsivingscitgnit pprtioa| aad theether BF hiwl a fpixspartionght

reflecti r.ial, . therefore make a reflective 25 liquid crystal
i spl ay vi A inBrermiBRtbe PEb Ehind) TEPbTNE Pt deSEamSE™. | Toht ettt ing
device in which an orgagiica ki bI6R dihras sHEWingSni kaMPRGIHRY cifeupti st@kture
portion can be nmanufactured fromthe active matrix substrate. In this way,
an active naof the astibsmatrixssubftuate. a Thefshlestiatevshown sp Figy 6 dey i pixel portibh #0hed .

-23 Enbodi nent. 2, Anot.her, .enbodi ne of the present .inveption will be
describod wi Gf2 SHBRLHER SEVIE YL 0% 2ud ¢ Scomming, sigual MRS CHruo0 hat a

description gp .RtOPsE BFrs. si nul taneously form ng on the same substrate a
TFT for a pixel SI;BIBt(IIgn and TFTs (an

15 The data signal line driving circuit 602 is composed of a shift register 603,
latches 604 and 605, a buffer circuit, and other circuits. Clock signals and start signals
are inputted to the shift register 603. Digital data signals and latch signals are inputted
to the latches. The scanning signal line driving circuit 606 is also composed of a shift
register, a buffer circuit, and others. The pixel portion 601 can have an arbitrary

20  number of pixels. If a display device aims at the XGA level, the pixel portion has to
have 1024 x 768 pixels.

This active matrix substrate can be used to manufacture a display device of
active matrix driving. The active matrix substrate in. this embodiment has its pixel
electrode formed from a light reflective material, and therefore can make a reflective

25  liquid crystal display device. A liquid crystal display device as well as a light emitting
device in which an organic light emitting device is used for a pixel portion can be
manufactured from the active matrix substrate. In this way, an active matrix substrate

for a reflective display device is obtained.
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5 n-channel TFT and a p-channel TFT) for driving circuits that are placed
in the periphery of the pixel portion. The description on the substrate,
the insulating filnms, the sem conductor films, and the conductive filns in
Enbodi nent 1 applies to a substrate 301, first insulating filnms 302 and
303, sem conductor filnms 304 to 307, a second insulating film 308, a first
conductive film 309, and a second conductive film310 in Fig. 10 7A Masks
311 and 312 are forned in Fig. 7B. The mask 311 covers the driving circuit
portion wher &mbadimentsk 312 covers the pixel portion. Wth the masks

i th i xel and dri vi circuit portions, fiyst etching treatnent is
conauct od to 1 orm a Aofer ‘nShginint oat Aboaross aention: il i BSCHOR A1 | nes
314 d 315 i fi.rst ive fil 3a
and Znsecond(r%%%(?%?f f\-;fg??ﬁ Erﬁ'sgdiglﬁl ?{Tﬁg&%n%tﬁgsolé {I‘% aﬁg&gﬁfﬁé OXiaré‘%thga %fl

conductive fisimuithéoustn ebrmigeen i sapRdubdtiawca TFITbSA pikel bbRion Wl TS (ke
315 of a first conductive film315a and a second conductive film 315b).

The etchi Ag dostanpeldisl ander p-ekaanelcli T)vipn drivipeircus$ thahare fplaced inethe pemphery
treatment in odi ment ..1. t,,the sem conductor filnms 306 ang 307 are
doped wi th 20’%@%5%‘5%8%‘“82- e (flGERHTREGH G _?l?er §‘(E39586‘ﬁi iy ﬂ‘iséglflﬂﬁnftglnﬁy thon
dopi ng to f orggifdondlctoCORGeBd Mol @AdutivY BEmé FPEmbbY; eﬁﬂi q iéﬂtﬁ 2 fst300-
The first concentration n type inpurity regions eac ave a phosphorus

concentrati or30df fitst xingiddtibgt Hlnds 3021 GAD 303t semscardBetor fidmsrdOk sto3A7, anskc3d® ar e

renoved and t.hen a S 17 that covers the 25 first shape el ectrode 313
and the fi rst‘n%%?aﬂkqo%ga firsheqndugtive film HPrandsa segpniepnductivertdimnd 10n Fig.

8A. Further, smsks 318 to 320 are formed on the driving circuit portion to
formfirst shape electrodes 321 to 323 in the driving circuit portion

t hrough second et chiMgks BeataBE12 B SotBa&D R FRS, CIB. NArter @askTBNE cbGer§Qhe t O
the sanme conditions as the first etching treatnent conditions of this

enbodi nment . dzi¥inpreircyE peripnevientas gha meskt h2reovers tepixadwedidny Wil the enasks ng
et a5 oL byl BB b B g BB S
film As a rasyh b firsehande18bR18 3¢3 86d f“lf%@@Iﬁpg’%\f}riﬁ&)line%%ﬁﬂalﬂﬁ@lg?ﬁﬁ@ electrode
projections of first conductive films 324a"to 326a are forned.” The
15 is composed of a first conductive film 313a and a second conductive film 313b, the
wiring line 314 of a first conductive film 314a and a second conductive film 314b, the
wiring line 315 of a first conductive film 315a and a second conductive film 315b).
The etching conditions are identical with those of the first etching treatment in
Embodiment 1. Next, the semiconductor films 306 and 307 are doped with
20  phosphorus as an impurity in first doping treatment by ion doping to form first
concentration n type impurity regions 316 and 360. The first concentration n type
impurity regions each have a phosphorus concentration of 1 x 10" to 1 x 10%
atoms/cm’.
The masks 311 and 312 are removed and then a mask 317 that covers the
25  first shape electrode 313 and the first shape wiring lines 314 and 315 is formed as
shown in Fig. 8A. Further, masks 318 to 320 are formed on the driving circuit portion
to form first shape electrodes 321 to 323 in the driving circuit portion through second
etching treatment. The second etching treatment is set to the same conditions as the

first etching treatment conditions of this embodiment.
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5 etching conditions in the third etching treatnent are the sane as the
etching conditions in the second etching treatnent of Enbodinent 1. The
second shape el ectrodes 324 and 325 are used as masks in second doping
treatment, utilizing the filmthickness difference between the first
conductive filnms 324a and 325a and the second conductive filnms 324b and
325b. As a result, the 10 sem conductor filnms 304 and 305 are doped with
phosphorus to formn type inpurity regions. The second dopi ng treatnment
uses 5% PH3 dil uted ihthseboydl egking ardtbait Sis tthlowdiobe thied ktdhing &@dtfhent as
atons/cnB, the acceleration voltage to 100 keV. This nmakes it possible to
f orm second ¢8AVBA Fige $Bn hhe Yiird efchingrtreatmaeng isi forsslestvely atehd@they Mo fiton thad

concentratio i i L.ONS: 327 and 3 in _one doping., The second
15 concentr agf g%rh‘}r% d tea Vi 6%@%:%@/ F‘%&%%‘ﬁ"l fR éeﬁ@%ﬁ‘iongrsz‘aﬁeo%e&?%?é gaé & as
to overlap thps GeCRAE SlRRBoR! SC P ¢BRductd HIAY 28 ROG2BNAFd Sormed. Th
concentration of 1 x 1016 to 1 x 1017 atons/cnB due to the presence o? t he

first con8uctetehing ¢dnditionbén theithidd etwhing riteatmenoarerthe sanmeas thp etching coaditions 327
and 328 are fornmed in rﬁgi ons outside the second shape. el ectrodes, and
have a phospHBihifseeidatringsabmensof Embodimeant {5 1 x 1021 atoms/cnB. A 20
third concentration Ve j i j 3 I r in :

sem conductor film 33.813 sg%#edpgeﬁaé?% Ege,c{rﬁcgégck)%m?)%gj g%%td%:%g&grées P%Q%el 5% own

in Fig. 9A taloghgerdduaents atiliziog chectiol tHicknass3didferintd) broseon thehfifst @bnduetivel
doping treatnment. The resultant inpurity regions are a fourth

concent r at i ofilpst3gfe apdiPa angd thesgcond galusting fHmsi32¢h and 32%he nthsaa reswlt.ghe ype
impurity.region.334. ifth .co tration p. e i npuri regi on. 25. 336
is for rreabi n S?W_écogg?ﬁt@o@f 1B a“ﬁ% %‘6‘71°pe§.j§§%éﬁ‘ésr?bg@f‘ é‘biélrg} B YR REELY
with the stepggibhk. E”ﬁﬁ@béﬁﬁtdo%ing'?rehﬁichgusek BoPEA) diltled \k/itﬁ‘h?@fg§ér§axfd%ref§etﬂe and
the inpurities used to dope the sem conductor filnms are actrvated. A

fourth insul atosaido flid m BBB atesnstdne’n theoacreldration siobtage i 100 dgeV10Thisdmales it

subj ected to heagt, treatnent Hgt 410C to hydrogenate the sem conductor fil ns.

f
Afifth -25RosEbledeiiAEn £790Re SeBCceniration, piyPeiEpLItyregioas fadapd 33 henf dhirdg

film338 fro I C.d i Bt ehd e t h s._al
11 338 1Ot SEARN0 it ARt 95} Sy TR, gherlotfly MohRSs@y
345, a gaske ldoReendrdfion angpeNnipufity téslins 3304nd g1 3k/paitdned 66 88 € overlap the

second shape electrodes, and have a phosphorus concentration of 1 x 10" to 1 x 10"
atoms/cm® due to the presence of the first conductive film. The third concentration n
type impurity regions 327 and 328 are formed in regions outside the second shape.
electrodes, and have a phosphorus concentration of 1 x 10 to 1 x 10*! atomsfem®. A
20  third concentration n type impurity region 329 is formed in the semiconductor film 306.
Thereafter, masks 332 and 333 are formed as shown in Fig. 9A to dope the
semiconductor film 304 with boron through third doping treatment. The resultant
impurity regions are a fourth concentration p type impurity region 335 and a fifth
concentration p type impurity region 334. A fifth concentration p type impurity region
25 336 is formed in the semiconductor film 307.
Subsequent steps are identical with the steps in Embodiment 1. A third
insulating film 337 is formed and the impurities used to dope the semiconductor films
are activated. A fourth insulating film 338 is then formed as shown in Fig. 10 and is

subjected to heat treatment at 410C® to hydrogenate the semiconductor films. A fifth
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5 Thus forned on the sane substrate are a driving circuit 405 that has a

p- channel TFT 400 and a first n-channel TFT 401 and a pi xel portion 406
that has a second n-channel TFT 403 and a capacitor portion 404. The
capacitor portion 404 is conposed of the sem conductor film 307, a part of
a second insulating film361, and the first shape .capacitance wiring |line
314. 10 The p-channel TFT 400 of the driving circuit 405 has a channel
formation region 348, the fourth concentration inmpurity region 332 of the
ot her conducirsulatiyg fijpe339visi folmddsnazo oh tthe frdthsiasistidgofilay 888 djpni he os@@nd

el ectrode 324 that serves as a gate electrode, and the fifth concentration
i mpurity regitsplating materigke Thave Cortacidinies guet fprmedh by sighing, tiestmenhc Wiring si de

Formt i on 1 oUnr B8 S erEhtd eltnosae bRl S0 R it fpa P oapin

regi on) 331 efnfehe one conductivity type which overlaps the second shape
el ectrode 325 serving as a gate electrode, and the third concentration
inpurity 5egion 328 bhust fremed @ncthadanki substyate weea whnivodg €incuit 4@M shatchas a

gi ' jon. The | h.of the LDD in th h I
ength di recProgish T Ol Bre tphanisd A 45 ke 6i78] PIRPE RSB ur o
is f ' T YOS il 2040 j : . Th
s channel - TEE Shd At AT RE] e GRAGES oI 040y THOFBne] i ks o

circuit, a buodhpssediof i semicntiets filB 807 & par€ bf £s8cbnd MsulbBleilne B6L ndl theet C.
The structure of the first n-channel TFT 401 is suitable especially for a
buf f er ci r cufifst shape cppacitprs Winngine3Hg vol t age because the structure can

pr event 5 degradatipn by ho rehel .ef tect. The nd n-channel TFT 403
ot “the. pi%el “port i onTH0BHuueL TER ondi s e it 3G BR S mheiipriady
concentrat i OpegidHP34d, the folfth @BndARatRin ihﬂ;ﬁrigﬂ%%ioﬁ and¥e teVdthet doyiBsctiity Gpd S
formed outside of the first shape el ectrode 313 serving as a gate

el ectrode, amdhidhhis pdsitioded snaerto reveilgnthengeoond plectegicddP43dat edrveshas ergate

conductivity . -26 ty i.ch functions as, a source region or a drain

region. A fi FleATedsn e@qﬁ{q“e’;‘{fr noentRation Ity FegiPnsss Afihe praergopdyctivity type

conducti vi tyﬁh?c@ﬁa%ﬁacécf&ﬂﬁgc Bf‘thE Q&oﬁ@@e&?c{&é%%pr film 307 that functions
S |

as one of electro of the capacitor "portion 404. As described above, the
gate el ecsrode of t hghelfitsy htBamiel THT Y0P RAS 4 EHan@dd dorkddEion region 349, the second

concentration impurity region (LDD region) 331 of the one conductivity type which
overlaps the second shape electrode 325 serving as a gate electrode, and the third
concentration impurity region 328 of the one conductivity type which functions as a
source region or a drain region. The length of the LDD in the channel length direction
20 is 0.5 to 2.5 um, preferably 1.5 um. This LDD structure is for preventing TFT
degradation caused mainly by hot carrier effect. The n-channel TFT and the p-channel
TFT can be used to form a shift register circuit, a buffer circuit, a level shifter circuit, a
latch circuit, etc.  The structure of the first n-channel TFT 401 is suitable especially for
a buffer circuit that is high in driving voltage because the structure can prevent

25  degradation by hot carrier effect.
The second n-channel TFT 403 of the pixel portion 406 has a channel
formation region 350, the first concentration impurity region 316 of the one
conductivity type which is formed outside of the first shape electrode 313 serving as a

gate electrode, and the third concentration impurity region 329 of the one conductivity
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5 gate el ectrode of the pixel portion are structured differently from each
other in this enbodinent to obtain TFTs having different LDD structures.
The LDD that overlaps a gate electrode can be forned in a self-aligning
manner at high accuracy without using a photo mask. An active matriXx
substrate for a reflective display device is thus obtained. 10 Enbodi nent
3 This enbodi nent describes the structure of an active matri x substrate for
a transm ssive display device with reference to Figs. 11A and 11B. Figs.
11A and 11B twgieowhichefunttionst ay @ sofirck hegiph a2l a [dedit irogiod06A I fifth enéeditration
matri x substrate formed _in Enbodiment 2. The second n-channel TFT 403 and
t he capacit oiMP¥ityiTegion a6 of the ofher spnducheity tyme ixfosmed it deiemicopdtnter flemt 2.

Fig. 11A sho - ho f d t the fourth insulating film 338
and the fi f;gﬁ’]iﬁ%gu %El?%gésgﬁlf%?é'ﬁn@roéi%o&h? g, q{é’ogl%@%Spar ent el ectrode
370 that is patterneds deirbed aBbWethe ARRSecRBdé BEthE idkivihel dhebt 3bitidg dhttlihe 339.
The transparent conductive film 3707s 100 nmin thi cl‘g’ness. I ndi um oxi de,
tin oxided omgatei¢lectrade dd, the ipixel portipouard stricta@dt diffsrentdy fves eachnother instds t o

formthe transparent conductjive film,é A transparent conductive film371 is
formed on t h&MPedimeRsfo {lﬁ?lflitﬁﬂ.s hﬁf‘%%fhﬂgﬁééﬁ@%“&ﬁt&“ﬁ?4TP?15'PDaﬁh§t QEHARSR ed

to the trans ; 3 I, 0,0l GO %él%l as
well as a gagg{ el%?ér?g% g%%%ﬁéﬁ%gﬁlnﬁeﬁ% I@ﬁ%@?ﬁ%@%@%@ﬁ%% g]gtturso es

373, 374, anghlibinakd Mhactive@aBikSubstatd for aRdicttiveriishlAbddvaRiiitus ob@msdst i ng
of atitaniumfilmwth a thickness of 100 nmand an aluminumfilm with a

t hi ckness of 300 nm The active matrix substrate is structured as above to.

make a %éanﬁ'ls@&mve gi spl ay device. The structure of this enbodi nent can
be appli t ive matri x substrate of Enbodinent 1. -27 Enbodi nent

4 This enbodi ment deghis eodanétt YEREBeLfhe FRAHR U Uh] REvAmatr BB sdty 362
di spl ay device of active matrix driving fromthe active matri x substrate

obt ai ned i n tiEntwidsive dispRy dehiee cathcefepdnicoto FrsglMemdi 1B rEgeridAcendt HHE-i g.

12. 5 After tpe active mat(;ﬁx sybstrate in the state of Fig. 11Bis
obt ai ned, an ShOWitBhSEECtHTE) of BePixed pogimeHItoin e achivg malixafustate fopRed it e

and subj ect eg L giHOR 219 The second n-channel TFT 403 and the capacitor portion 404 are
15 obtained in accordance with Embodiment 2.

Fig. 11A shows contact holes formed after the fourth insulating film 338 and
the fifth insulating film 339 are formed and a transparent electrode 370 that is patterned
into a given shape on the fifth insulating film 339. The transparent conductive film
370 is 100 nm in thickness. Indium oxide, tin oxide, or zinc oxide, or a compound of

20  these oxides can be used to form the transparent conductive film. A transparent
conductive film 371 is formed on the terminal portion.

Electrodes 373 and 374 that are connected to the transparent electrode 370
are formed next as shown in Fig. 11B, as well as a gate line 375 and a connection
electrode 372. The electrodes 373, 374, and 372 and the line 375 are formed from a

25 laminate consisting of a titanium film with a thickness of 100 nm and an aluminum film
with a thickness of 300 nm. The active matrix substrate is structured as above to make
a transmissive display device. The structure of this embodiment can be applied to the

active matrix substrate of Embodiment 1.
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treatment. Though not shown in the drawing, prior to the oriented film 383,
col umar spacers may be fornmed at desired positions by patterning an
organic resin filmsuch as an acrylic resin film The spacers are for
keepi ng di stance between substrates. 10 Instead of col ummar spacers,
spherical spacers may be sprayed onto the entire surface of the substrate.
Next, an opposite electrode 381 is fornmed on an opposite substrate 380, and
an oriented film382 is forned on the el ectrode and subjected to rubbing
treatnent. Hmbodimsatdte el ectrode 381 is forned of I TO. Then, the opposite

substrate is bonded L5 to.t e&gtd'gve. matri x sub trat@aon_v\,hich t.he pi xel

portion and the dri vy SEoPER §EbeS §r PROEESS (L Mgnufadtwing Agliane fEysta ot

shown) . The gigghy RBviROPRtachiS nburtd hlifihe H | Bt bblak
t oget her vvithgl?h% s‘f)acer sa,c keeps thtﬁg%rsf%agﬁgheé %g{v\get{e}%m?h%gb%t\%ge s?thksr}%galf’es
whil e they aEmbbdinget3. Therdesaiptiofts glven with sdfersideas Fal. 1385 is injected
between the substrates and an end-sealing agent is used to conpletely seal
the subst¥ates. A krdlr thogclivematiix supstrate indhe statgl ofc Big. B&BUis ebtained; e
material 385, .T e i he act.ive matrix driving.liquid crystal

di spl ay. devcl)r_(lzeé1 Pe%:ﬁggvm%? r%g E?réx}e.%iléx_ h%:_ttlf’? ARLAx §§t?s\tf§{eaa&di J‘?‘"rg)t%r §erué Strate
manuf act ur edréaimeD PebEEN ot Shdwen SBE diavikd) PrieX AL risheaMiIh 888, coltthndihe
reflective active matri x substrate manufactured in Enbodinment 1 or 2 also
can nmake a |$pgodrsl mayyhetfatmet] afpdeaiyed REitday by @attdEning cinroeganiGreRingfilml Sichhews an
exanmpl e of the structure_of a_pixel porti inalight emtting _device of

active matri¥% &F Frgsiefiiba £8° WRRGE P??e?‘gr kesome Alstrast ibéﬁ”‘?% Subé@ateﬁ-
applied.;An ﬂ?ﬁ@@f‘@d&uggg sé%r@@&eﬁcﬂfsﬁ?{y}ﬁiy e s}g@@g Sﬁ&’éﬁ gfﬁ%‘ﬁﬁgfwfon

450 are manufactured I n accordance w he “pro The
surface of athkisfitistratel nsul ating film501 is made dense by plasma treatnent

using nitrogen or inert gas. Typical Ig argon plasma treatnment is enployed
and the densifi cati ONeXtARaRPEtFcrleqpds 38 bisPmeeddm anheppssife subsirate 389,yant hi n

[ T SO SR e S0P nESRRShy ABER U SRR
l'i nes. The opposite electrode 381 is formed of ITO. Then, the opposite substrate is bonded
15 to the active matrix substrate on which the pixel portion and the driving circuits are
formed, using a sealing agent (not shown). The sealing agent has a filler mixed therein
and the filler, together with the spacers, keeps the distance between the two substrates
while they are bonded. Then, a liquid crystal material 385 is injected between the
substrates and an end-sealing agent is used to completely seal the substrates. A known
20  liquid crystal material can be used as the material 385.
Thus completed is the active matrix driving liquid crystal display device
shown in Fig. 12. The transmissive active matrix substrate manufactured in
Embodiment 3 is used in the example shown here, but the reflective active matrix
substrate manufactured in Embodiment 1 or 2 also can make a liquid crystal display

25  device.

Embodiment S
Fig. 13 shows an example of the structure of a pixel portion in a light

emitting device of active matrix driving method to which the present invention is
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In the pixel portion 450, a data line 502 is connected to the source side
of the n-channel TFT 203 and a wiring line 503 on the drain side is
connected to a gate 10 el ectrode of the n-channel TFT 203. The source side
of the p-channel TFT 200 is connected to a power supply wiring |line 505
whereas an el ectrode 504 on the drain side is connected to an anode of a
light emtting elenent 451. The light emtting device in this enbodi nent
has organic light emtting. devices arranged to forma matrix, An organic

light enit t3ARYCHe e 8-chaancl ST nd p-elangel BRT 200 96 g pixed aPPFfEH’e‘,‘50a4TGdan
i i . . A
onode. 506" e H adcdlonbl w T RS SPRR IR G R il ARAR S A

organi ¢ conpeuithd AURI508 08t dRSdehsE BFRIlRA @utBEntdushf) Bitlobed P Ydri gﬂs.f
0

mat eri al of higher hole mobility, an electron transporting materia

hi gher el ecTypicallyjraigon iplasmaatrédtment iereniployed amedt the idehsification ot lehisvedThgse
mat eri al s be formed into 20 l.ayers or nmay be nixed intg_ one. The
organi c sco::%\é'ﬂm ?Paft?r“?“é#age Arverpiiip %E'Hlééatdnflﬁ YnCantging Gabeh o kheroernizht
Accor di ngl y (WeT-N fidam & ] : be
| evel ed Welll’lo.ltrzshﬁ3 %Jtﬁ?;ﬁeeﬁgtgrf artrcl:e I I-|£Ic§)3cs)'r I J;I/‘ﬁ%nfél\g}fé %%E{ngg \%ﬁ%@g%eaﬂ%?ﬁ 82?1&0%8% a
short circuht witihdlisdse cat hode fornmed on the organic conpound |ayer. The

short circuit may be avojded by another 25 neasure, namalq}[/l, by form ng an
i nsul ating | ayer 508 th¢ pixchpertipe R asdast line §Q2 &5 gomnectarhie thpsokrse sidg of ayer

Prke. A carBsacRRttet 204 i PRREIREREL T me RO fioePaio R o i o
or fram arcledtiedk idtahe LdhantBR BHT 202t AHeSsoBRe Wide! b thet g-HikdnbeieTPT Jd0beis

organi ¢ conpound -29 layer 509 nmay be set freely. The organic conpound
| ayer 509 atwainedted ot pavde sbfly sanmpling deihezeasan electreda Sidnin thetdodin sige wi t h

chem cal s, water shing, or |like other treatnent). Therefore, a partition
wal | | ayer @S‘?mfeé’fy‘:ﬁé? ﬁ%gnwmg‘ggtrﬁﬂlgg’@ﬁiﬁ“ﬁn{/gﬁr esin material on

t he*organi c 5 i nsulgf.l fitam 503, - skir i o] ; f the
anode 506 is covere ewﬂgﬁ ér{uhmer%paaervt“%t flnonhs\r/]v%ﬁ%%gr Hlééo‘?%%‘ﬁgg?‘% ?g’gﬁ%flg a
negative r eddvides iatradged|to €otnn b chaodk e dArt orggniv ¢ight dieitthay davideoss 1viakbdbmpasger 507

a thickness of 1 to 2 m Alternatively, the partition wall
1 of an anode, a cathode, and an organic compound layer that is formed between the

anode and the cathode. An anode 506 is formed from ITO after the wiring lines are
formed. The organic compound layer contains a combination of a hole transporting
material of higher hole mobility, an electron transporting material of higher electron
mobility, a light emitting material, and others. These materials may be formed into
20 layers or may be mixed into one,
The organic compound materials in total make a thin film of about 100 nm.
Accordingly, the surface of the ITO film for forming the anode has to be leveled well.
If the surface is poorly leveled, at worst, it can cause a short circuit with the cathode
formed on the organic compound layer. The short circuit may be avoided by another
25  measure, namely, by forming an insulating layer 508 with a thickness of 1 to 5 nm.
The insulating layer 508 is formed from polyimide, polyimideamide, polyamide, acrylic,
or the like.
A cathode 510 is formed from an alkaline metal such as MgAg or LiF, or

from an alkaline earth metal. Details about the structure of the organic compound
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| ayer is formed froma photosensitive acrylic or photosensitive polyimde.
A material containing magnesium (My), lithium (Li), or calcium (Ca) smal

10 in work function is used for the cathode 510. Preferably, the el ectrode
is formed from MAg (a material obtained by mxing My and Ag at a ratio of
My : Ag = 10 . 1). Exanples of other electrodes usable as the cathode 510
i nclude a MJAgAI el ectrode, a Li Al electrode, and a Li FAl electrode. On
the cathode, an insulating filmb511 that is a silicon nitride filmor a
DLC filmis l4yer 5@mep bhastdreslnt hi ckness of 2 to 30 nm 15 preferably 5 to 10

par t1 tion wal I | ayer DGR SoRRMRT THER SIY 2P LR ce O IBRIGERDEL  The
internal st rn%ﬁt%xéﬁi acﬂgiwith ﬁ%rﬁgals,b@at@xaés‘sﬂugyoml%ér g&gg@{%@e@tﬁ %fm%}ﬁc _—

argon therein, OWI ng t mto serve

is an excel Iaqmutgmswalbhiyen $07 iaGarintedtfromx ¥ photosshsitit lresis matrialCow theasiganki& O
and is therefore suitable for the 20 insulating filmb511 that is used as a

barrier Bil msulqﬁmgﬁ%m 503, skiniag thecangdhego. Tﬁhezé@ Qfthelagasie SOGiis wervng&s a
rrultl-gate TFET 200. usdfor

control has® i %{'}er} Vap s ﬁrg% ?ﬁ?gﬁ%ﬁ@& PesaBye it 15138 drﬁ%‘g?‘f{ °c§’lv‘? s
capabl e of fi parfiion’ Eflﬁ 18er 807 b eKi8Resd 60 1652 ggﬂ:t %l?e?né?%eltyhﬁleﬁﬁﬁﬁxdﬂr&ﬁﬁs S.

The exanple shown in Fig.” 13 is a preferred applicati on of the present
i nventi on t dayar isifgtmedefmom aiphgtodensitiye acnywhie pepHbEORenditive pujymnkile‘ f erent LDD

Funct ithﬁﬁis (the. - CAPHERSEREIAE FREH LA CRE T R ARD. Proiilsie (o small
swi L chi 9 argheaRoRbeRTEly . QPR 510N P RRRINS a%?tgﬂ]'é i BB |00

for current controlling a resu ng

devi ce capaiMgAgf(a exstealdl ebtainedegemiikisg My kit Al &t Dtdnerof M30: A{gkdsm a).
hi gh- performance light emtting device) can be obtained. Fig. 14 is a

di agr am showxagpies ©f othen glegiredes usablas the katheds 110 lnglue@ml\é&'\mlaqlectwdg, 4 he
pi xel portiqn Q desc e Q Vi Ci.rcui oLt Q On the
i nsul at| ng ﬁ@%‘i‘i"‘% rf?lé?jﬂ’ll%q eﬁ"&“%‘rxel?’“%? f?tgﬁd 28 1m° l%t’% ékﬂ Elf ﬂsna 511
i s placed t@jlfcbh!nifidenSint RAGEDRE! YiBENs thRnddnRM halel alquckﬂle& D do JA0sL! at e
512. The device is thus sealed. The airtightness may be further enhanced
by provil8i ngreferably  tfoglthembeA REG i cahbe fedyd by plasiiaciVD| andan coedt thé r cui t
(FPC) is attached to a . term pal portion 453. . R
edge of the partition wall layer 507 well even when it is formed at 100°C or lower.
The internal stress of a DLC film can be eased by mixing a minute amount of argon
therein, allowing the film to serve as a protective film. A DLC film is an excellent gas
barrier against oxygen as well as CO, CO,, and H,O, and is therefore suitable for the
20  insulating film 511 that is used as a barrier film.
In Fig. 13, the n-channel TFT 203 used for switching has a multi-gate
structure whereas the p-channel TFT 200 used for current control has LDD overlapping
a gate electrode. The present invention is capable of forming TFTs of different LDD
structures by the same process. The example shown in Fig. 13 is a preferred
25  application of the present invention to a light emitting device, where TFTs having
different LDD structures are formed in the pixel portion to suit their different functions
(the n-channel TFT 203 with the OFF current lowered for switching and the p-channel
TFT 200 strong against hot carrier injection for current controlling). As a result, a

highly reliable light emitting device capable of excellent image displaying (in other
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Now, a perspective viewin Fig. 15 is used to describe the structure of the
active matri x self-lum nous device of this enbodi nent. The active matrix
driving light 10 emtting device of this enbodi mrent has on a gl ass
substrate 601 a pixel portion 602, a signal line driving circuit 603, and a
data line driving circuit 604. A switching TFT 605 in the pixel portion is
an n-channel TFT, and is placed at the intersection of a gate wring |ine
606 and a source wiring line 607. The gate wiring line is connected to the
gate side dr wordsga highepeirforfitiiedight ériietirpQietice) oinbe dBtalidede 1S connected to
the source side 15 driving circuit 604. A drain region of the switching TFT
605 i s connected to Higgdfas afdiagsmn ghawing theowuetyrd oithe Tight eoBtingtevicathat | i ne

i de of th . ol |, . i d ‘
"l 600, | niPh BRGNS b0 Bl st Rnd B R el Sty 26 or R
(earth el ect iisalaBaf eMhisak YormedGh Hﬁ:rbiief?_ E&I%n RSN Gt Ystnl 919 i@ﬁl%c’edﬁo%ﬁi n

region of the 20 current controlling T 608 1's connected to ah organic
light enmi%ti the speod besweaD theAnsujatingrfilwmodndagsubétidie 502.1 2Thé dévicet Bitkus sealed.
enbodinient) .is a ied to at hode, of e organic ljght emtting device
610. An FPC éjili %@5{}@?&3 3Ry Eﬁ ilteéreﬁlaqn%gm%miﬁ&@ sealing mgmbes agpupd ithfed
with input/ ut A Ik ] - (€ i A k . nd 613 for
sendi ng si gng{%’g’t OAVF&{gﬁlﬁtlﬁgh t?lg\%rénlgp@?r&gtslatﬂg&wgﬁ%ggeﬁ& Fﬂr%gﬁ%vlgﬂ[% B%t W ring
line 614 connected t Notwhe peapedtive wikiw jh Fighes &0&edA6 ddasibe ithestrahay of thde
TFFs and the organic light emtting device are conbined to constitute the
pi xel porti oRCtHe MExX |SPlg1lﬂm@ml& devitg of 8 erebodigentEnbelretivatmagrindriviegighe of

f or i ni.C £l d i.n Enmbodi ment 1 2 Wil i bed
w1 or b9en BETER RRHEL BF il LbAREEn s SR SPhediburrn el poefGa B2 A 6
16E i nvol ves sgahit Bid Wiﬁ@@kcdi%@f&?@ﬁ&"&t&@h Rbd &ﬁvihgéir&gt is(')zg SAIshACRing fredr S

sem conduct or film having an anor phous structure’is doped with a nBtal
el ement  havbOy irathegiizd] poitonfisiac nichanfeb TFTy arsltiaplacedbt the intérsedtiog .of h6hte a
substrate 701.,is forped from not, |imtedly but preferably barium
bor osi | i cat e "1 dne §0Q,ardw stEecoRiting dine 604 aEke gaby Wering line is goppacted to the
Insulating f 'g%@sidesdrgv%'éw u%di&haendﬁHé go%?@e \%rintgrlfﬁe%y Qgrgnre%gcg tg the SO-II-IIPCee sfi d st
i nsul ating fPfI'mconsis of g .

15  driving circuit 604. A drain region of the switching TFT 605 is connected to a gate of

pt o

a current controlling TFT 608.

The data line side of the current controlling TFT 608 is connected to a
power supply line 609. In the structure of this embodiment, ground electric potential
(earth electric potential) is given to the power supply line 609. A drain region of the

20  current controlling TFT 608 is connected to an organic light emitting device 610. A
given voltage (10 to 12 V, in this embodimient) is applied to a cathode of the organic
light emitting device 610.

An FPC 611 serving as an external input/output terminal is provided with

input/output wiring lines (connection wiring lines) 612 and 613 for sending signals to
25  the driving circuits, and an input/output wiring line 614 connected to the power supply
line 609. As described abov'e, the TFIs and the organic light emitting device are

combined to constitute the pixel portion of the light emitting device.
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10 first silicon oxynitride film 702 forned by plasma CVD to have a

t hi ckness of 50 nm from Si H4, NH3, and N20, and a second silicon
oxynitride film703 forned by plasna CVD to have a thickness of 100 nm
fromSi H4 and N20. The first insulating filmis provided to prevent an
al kal ine metal contained in the glass substrate fromdiffusing in a

sem conductor filmto be fornmed thereon. If quartz is used to formthe
substrate, the 15 first insulating filmmy be omtted. A sem conductor
material mai nEgRbedimeat 6 ng silicon is used for a sem conductor film 704

that h hous, st r uct dis forned on the f | at
i im Typi cai 1y, "the ABHUOHAGE RS Prssbont e Ffisth BLETEPRREGL BF P or

amor phous si | &APBe A&ICHABE With frbfefBnEOL,
CVvD, or 20 sputte?l ng to have a thi gﬂﬁgsgﬁéﬁoi%@?o g’mét ﬁg(r)a?%?e Sﬁ?

obt ai n sat i sf k&A otoy 16Bainvolres cgetetimg shatt ise cominciedt afesri e oitirk NFudfacé i s asuch
as oxygen and nltrqggen contained in the sem conductor film 704 having an
anmor phous 5t r FEHEEMIUSKE JilBr Bying g amprelpus skrugiorgis derseseie aretal tlement

These |rrpur|t aé] &QQE/tlgﬁ%%ﬁ&“o%é@&'aﬁﬁa&{ an anor phous seni conductor and,

after crystal I on, "I NnCrease énsity of trap center and 25

reconbi nati on cent er.InTHgl €A £ sublstrate S700 €18 i fodderréi, HEtelimledly Huf pred&Gabip CVD
appar at us gw pped with a mirror finish (field pol i shi ng treat rrent)
reaction chanbrsiunyherosificateiglass, rabimine bongsilicath glass, osngarézm Aaﬁrst\mishlaaag fibmuse

i I 704 hav, Rgomeh i Abirtte of Hicunets 20k me it RSuSing Bfm 35@*%%3”“ >
having a 1(‘()‘3‘t af; E kicsi Bﬁ%ﬁtrfd@efﬁmameﬂoﬁﬁélf lanﬁg D(ﬁ; Bhde! zfﬁﬁék?lgss

of the netal e errent ng a cat al ytlc accel era

crystallizat i from8iHa, NHg and L0 tand afsbddﬁtllsﬂikbnldﬁymtrma f(lie)03 fortkdby phisha
cobalt (Co), rut heni um

r hodi um ). palladium (Pd), osm um (GCs),
iridium(1r),C @thﬁ’fﬁrﬁ‘é‘lﬁck)‘ess(%ﬂﬁ@m“(éﬂm SlHﬁan@Nz@ ( Abs firtriesubptingdtle #i nds

of netal ele e b b Ty, ni ckel
i s chosen an?@b@fg % regéntétgg {kaﬁ)%e %‘g %‘%H a&%eﬁtlﬁﬂ}?ﬁﬁsfu gaT(fg’%gﬁ%?‘gﬁ?ékel
by wei ght is @ﬂﬂb{btﬁﬂc@/ fifm 36 b8 F6YmedQhdrO6dN af q@é}izaﬁk Yi$dd @OfkA!th Rbstra¥Cthe 705
To nmake sure the solution is applied well, surface treatnment is perforned

on the séifi coﬁuuwdatmgﬁlmﬁﬁ&bhavntmg an anor phous structur e. The surface

treatment includes foAm ng. 2 yery thin oxide filmfromagn ozone-c n}ai ni ng
semiiconductor material mainly containing silicon is used for a

.\

semiconductor film 704 that has an amorphous structure and is formed on the first
insulating film. Typically, the semiconductor film 704 is an amorphous silicon film or
amorphous silicon germanium film formed by plasma CVD, reduced pressure CVD, or

20  sputtering to have a thickness of 10 to 100 nm. In order to obtain satisfactory quality
crystals, the concentration of impurities such as oxygen and nitrogen contained in the
semiconductor film 704 having an amorphous structure should be reduced to 5 x 10'
atoms/cm® or lower. These impurities hinder crystallization of an amorphous
semiconductor and, after crystallization, increase the density of trap center and

25 recombination center. Therefore, it is desirable to use an ultra vacuum CVD apparatus
equipped with a mirror finish (field polishing treatment) reaction chamber and an
oil-free vacuum exhaust system, as well as to use a material gas of high purity.

Thereafter, the surface of the semiconductor film 704 having an amorphous

structure is doped with a metal element having a catalytic effect that accelerates
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10 aqueous solution, etching the oxide filmwith a mxture of fluoric acid
and a hydrogen peroxide aqueous solution to forma clean surface, and.
again formng a very thin oxide filmfromthe ozone-containing solution
Since a surface of a sem conductor filmsuch as a silicon filmis

i nherently hydrophobic, the nickel acetate solution can be applied evenly
by formng an oxide filmin this way. 15 The nethod of form ng the

catal yst-containing layer 705 is not limted thereto, of course, and
sputtering, evspbizationon, Ephmplen ofr dat mestdl, elsmenhehalingeaneatalytic effeed that

instead. The cajal yst-contajning |ayer 705 may, be fornmed prjior to the
sem conduct ofCFeF Wﬁtﬂgﬁt}?@ (gﬁ ssmaopfietier Wi include gon (Fe)onicke! (Wak gebaltray

be formed o h LL:SE. | |.af & AN i Kk j Seim_copngduct or
i1 m 704 haviGy Saneiih, (85 Ab0ER, pMeateudl G SRRRAP (O3 RARE S

cat al yst - conprtimma PR ceppef QCu), haat gdld QAR;?TE NOnd 6F nfory Xiridls| dZ RklaP Rldnfents
carried out. Furnace annealing using an electric furnace, or rapid thermal
anneal i ng  ( salgatechizemethe pdusraandetusehs Tapipllyickgl & dhasagmnd 4 aivisel avetaet al
"2, a i ghepriEbameiEe 490 zip: ctzuc By el RarayetOy ool fderma
treat ment. i L : Ct tpyi i . redi.d f i
chosen. a1 ey aop ke Tafey CUSE T, il S, 1 soltih 55" icd Tl Subtfce
pref erably 3ftedatmesilis pedfonmks] omthiecsemicondepeafiled704 haviddad amesphops ehetabl y 2

to 6 tinmes. _The intensity of fight emtted fromthe |anp |ight source can
be set ar bit Fa§ pyriace freatmeppinglydes fogninga weanihinpdde filbn from 34 9zonereantaiming

h 600, t C f |y, 6 7 ' i nstant f
{enper atil e MR RS, B Sal i Wl o B, of MRER Mhiq e mhlBesny
i nst ant aneougdrpxide at@dus BelutittProSioRts talMal séikel, end'Baid RrREHES verJMBin oxide

sem conductor filmhaving an anorphous structure 1s thus crystallized to
obt ai n a senfibo fiworthe ozénd-eankiios stlatiomg Saneeraywitface ofta seoticonaluetoi ilm isechs hown

1 AR o e IR B ™
hyar ogen contAred | AN ARRAE AL I 704 having an__amor phous
structurks prior to tTke hetlodt ofefdrneny tHeocatdystebatainigldyen 703 hie mot tiheited
substrate thereto, of course, and sputtering, evaporation, plasma treatment, or the like may be
used instead. The catalyst-containing layer 705 may be formed prior to the
semiconductor film 704 having an amorphous structure, in other words, may be formed
on the first insulating film.

20 While keeping the semiconductor film 704 having an amorphous structure
in contact with the catalyst-containing later 705, heat treatment for crystallization is
carried out. Furnace annealing using an electric furnace, or rapid thermal annealing
(hereinafter referred to as RTA) using a halogen lamp, a metal halide lamp, a xenon arc
lamp, a carbon arc lamp, a high pressure sodium lamp, a high pressure mercury lamp,

25 etc. is employed for the heat treatment. Considering the productivity, RTA is
preferred.

If RTA is chosen, a lamp light source for heating is lit for 1 to 60 seconds,
preferably 30 to 60 seconds, which is repeated 1 to 10 times, preferably 2 to 6 times.

The intensity of light emitted from the lamp light source can be set arbitrarily, as long as
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10 receives heat treatnent in an electric furnace in a nitrogen atnosphere
at 550 to 600C, preferably at 580C, for four hours to crystallize the

sem conductor film The sem conductor film 706 having a crystal structure
and shown in Fig. 16Bis thus fornmed. It is effective to irradiate the

sem conductor film 706-having a crystal structure with laser light in
order to raise the crystallization ratio (the ratio of crystal 15
conponents to the entire volunme of the film and repair defects remaining

in crystal grkeRemicbX@ERIreImat hidigd loasfh 60D 10003ebpRlekdbty BSIE1LIFP OB Anaser
i ght having an wavel ength of 400 nmor |ess and second or third harnonic

of YAG | aser . inptantanyWhenstbe temperatere|thegeof reachbs thisehighn ghasemaipandutioo filfh rabmpgency
of 10 to 1000, Hz .is use nd collected b .optical systemintpo a beam of
100 to 400 nﬂ%c‘ﬁ%a‘ttﬁf}%"}‘gég’?%‘i ap g“%%‘??ﬁ‘é%ﬁ&ﬁ@ﬂ%ﬁmr datormeso 06 SHRIFPRYICEOT
crystal strucg 1.0 . t . ' ,

O L omoet o B 9 AENRLRO S 10bup kBN, ! Ll L0

catal ytic sl eT08having akoystal ereture Whithgh shéven e Fad. IGBC Ergit@itatios BOsuch
uniformy distributed in the film the concentration thereof higher than 1

x 1019 at onsireay@entds aghigvad enlywhendemeatayithwentainitg lnyanis pravideé cat al yti c

el ement remai ned 25 therein can.formea TFI and. other sem ctor el ements
but it is preferred tlgﬁpg?ﬁ?\fél_neﬁhﬂg 1% %‘}?ﬁ?fhinﬁt_ﬁafgm{ngﬁ?f“&“g}aﬁmﬁ 15§or§g1[c{e ring
i n accor dancefopianhhdul Qo frolehse Hydeog¥B lddR@ined ih tBd seBichRdutdR Atk §04 haviRs af07
Is formed on the surface of the sem conductor film 706 having a crysrtal

structure as xhephousstficyre . to Thechaahtredtmentfonérystakbiziaon: i dihen,| thy subsiratenot

particularly linmited. A sinple way to obtaip the barrier layer_is tgo forma
-34 cheml&i By lb%?t Fraimentig ap ﬁécglfrffl%ée 1 3 HtgsghamRsRhere atB50e #0LHY

d b | 5o . . . oo i ch
ox1 de can be ALY A SrEen: (R0 ot LA AEWRARLO RN WHCh

nitric acid. $niiesndus@biibn 786 hodiss a empsthilkt@cRiaadshbwe & FRN16B B this formed.
oxi di zati on atnosphere, and oxidization treatnent by 5 ozone generated

through UV irradiati dh if eiigetivet ipoipéate the semicondigionilger06 baving: auysial y,
S 910 ST R b MR AAT bbb R s ©
sputtering Ofor@)RARR ab ithd eftite RAUMAOL HeCHRG $Dd Abpatr Eeds MEMABNgELSQyha
used as the Dbarrier |ayer.
grains. Examples of the laser light usable include excimer laser light having an
wavelength of 400 nm or less and second or third harmonic of YAG laser. In any case,
pulse laser light having a repetition frequency of 10 to 1000 Hz is used and collected by
an optical system into a beam of 100 to 400 mJ/cm? to irradiate the semiconductor film
20 706 having a crystal structure at an overlap ratio of 90 to 95%.
The thus obtained semiconductor film 706 having a crystal structure has a
remaining catalytic element (nickel, here). Though the catalytic element is not
uniformly distributed in the film, the concentration thereof higher than 1 x 10
atoms/cm® in average. The semiconductor fitm with the catalytic element remained
25  therein can form a TFT and other semiconductor elements but it is preferred to remove
the remaining catalytic element by gettering in accordance with the following method.
First, a thin barrier layer 707 is formed on the surface of the semiconductor

film 706 having a crystal structure as shown in Fig. 16C. The thickness of the barrier

layer is not particularly limited. A simple way to obtain the barrier layer is to form a
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10 On the barrier layer, a sem conductor film708 is forned to have a

thi ckness of 25 to 250 nm The sem conductor film 708 is typically an
anor phous silicon film containing 0.01 to 20 atom c % of argon which is
formed by sputtering using argon. The sem conductor film 708, which is to
be renoved later, is preferably a low density filmin order to increase
the selective ratio to the sem conductor film 706 having a 15 crystal
structure in etching. Wien an anorphous silicon filmis doped with a noble
gas el enent tlenickexideeby aiohtinggthe satfecewithiozonawget.t e ichgmidat exids can be
obt ai ned. One_or arg[?e ki nds of el enments selected fromthe group consisting

of helium (HEOmedalsA Whes)treatpngwiith @aapuequs pplugen indviich dydrogem perogide waisre

used as the n : . t.d 4.Qn.d s characterized in
that the nobl & o ari SR s, IBLRSERE IS YRRt 38 T ISR JusiB g
site and that jrchde (4ahR Y&ImeRtSHBIMN SxidizRidnNAtBoEErd And RYidiAeITh SRAGGE Dy
filmby ion doping or ion inplantation. There are two reasons for

i nj ection of dzome geénerdied rbisughglyY diredietiors.inOae dtmosphefeoroontdining i orygbmnds
by the injection so.that.the sem conductor filmis distorted. The other is
U give di ‘bt oPtPBATE: 3 incuidelm foamrbims iratng i § Flges et Karsncy 500e
purposes are ftod a6 deb¥selidsEk B rid Of A2 S0 iE | LRAS
the latter is achi e\zllgd enasrekegl y m%%lérm erf aﬁ%e?ﬂelérir%%}tim%ﬁg?ed gy {iastr[%agr in

at om r adi us t spattesing,i axaavaparaiidén &shavegothidkAess, ofkt ypam @iéy) alsobe xiegbns (hee) |
is wused. To meke sure the gettering is conducted thoroughly, heat
treatment i s PRUBEEEYTat this point. The heat treatment is achi eved by

furnace eal ing or . e - i | he

[urnace sppeal g o Glfhe e e dRaRANERbL 0 S50 H0E B Voo
12 hours. If §75 te250'@8ENThé séraRBnduc@P FilHOMBGE typidall P @8 tadptiows Isilicoh @im!
to 60 seconds, preferably 30 to 60 seconds, which is repeated | to 10

ti mes, preferepityinipg GOl ® 20 atemmic Thef iargos nwhicly isoforined by sputtaringdusirgoangome
lanp |ight soyrce can be set 5 arbitrarily, as | as th m conduct,or
i1 1 s heat odns Sespsendows diipcrRopbie s i b efinged oo susose, a v Sy
Instant. Durigg, QEtotr@Jr'tg‘?chrE&% tﬁ@tsﬁl'ec\!twecraﬁb‘% Sénli'ic@m%ngop?ﬂ%e%()eBQ\Qné &3t on
(trap site) 1s released by thermal energy and 1s noved to the gettertng
site thramh diysthlisiueture infaciongli Myhan argahérphousgilicen diep éndipetl wath 4 dublggRcess
tenperature and getteri nﬁ; progresses ) .
element to take the noble gas element in, a gettering site is obtained.
One or more kinds of elements selected from the group consisting of helium
(He), neon {Ne), argon (Ar), krypton (Kr), and xenon (Xe) are used as the noble gas
element. The present invention is characterized in that the noble gas elements are used
20  as ion sources to form a gettering site and that the noble gas elements are injected to the
semiconductor film by ion doping or ion implantation. There are two reasons for
injection of ions of the noble gas elements. One is to form dangling bonds by the
injection so that the semiconductor film is distorted. The other is to give distortion by
injecting the ions in lattice cells. Both of the purposes are fulfilled by injecting ions of
25  inert gas. In particular, the latter is achieved markedly well when an element that is
larger in atom radius than silicon, such as argon (Ar), krypton (Kr), or xenon (Xe), is
used.

To make sure the gettering is conducted thoroughly, heat treatment is needed

at this point. The heat treatment is achieved by furnace annealing or RTA. If furnace
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10 in a shorter period of time at a higher tenperature. In Fig. 16E, the

di stance the catalytic elenent noves during gettering is about the sane as
the thickness of the sem conductor film and therefore gettering in the
present invention is conpleted in a relatively short period of tinme. This
heat treatnment does not crystallize the sem conductor film 708 that 15
contains a noble gas elenent in a concentration of 1 x 1020 atons/cnB or

hi gher. This is supposedly because the noble gas el enent is not

r e- di schar gemintalinighie chbsene hpataesagsent tie gpRlvaledrig o R athdspieeré QEa50iHg

el ements hinder crystallization of the sem conductor film After the
gettering st@9°Codheqil2 hows.anks RIAGs shesemiadam lightosoufdelfon eading és litdor 1
renoved by I ' ' The.et chi.n thod empl may be_dr

Crching by CioBEbtB gl SRS MR R neiFR g WP iyt Zor an
al kal i ne sol gt QfnesUCHThe afteAitydSIU BOM SeraeM TN thd &4 hel 3Rt hy!
anmoni um hydr oxi de (chem cal for rru?g:c (CH3) 4NOH) . %%ha?é‘%‘% %%123%%07

functi on$ asarbitragilyc fais nigng taspther seaticandictop Gilmt is hedtedr watdaek ,600h® haHEICEr
| ayer 707 is fluoric acid. 25 In this way, a sem conductor

film710 haﬁr%gyygmjtfs)gggoﬁ:r‘%% W@ n which the concentration of the
Ivii | . ' - g
chown’in Fio. 165  TREREERekE th fua i oBhBilin SG o ecl @88 elith (P AU VC,

structure i dsaclemsed of thehthal ¢ty hdeisChpsédates theOgetletihg sfté akioagie diffiagod. | ke

crystals due to the effect of the catalytic elenent. Macroscopically, each
of the crystAscordingygelipting is-dgpendentnacdhe process itampegatingrand Phderingprogueshest or

film71Q for.ned jn. accor e wth . this enbodinment o e.a grysta
tructutd ol HedfieRRt AR nd'aLd Hiesh deBParery i dre. Ebone i e 2. s
Enbodi ment  TafiitichelemeRtt hodesOflugR! b&teing it RBoGaha sk GasethE TRitknds8 BRI AL NG 1 N
the seniconductor film 706 of Enbodi ment 8 which has a crystal structure
will be desemidvadustdr film,efdrtberefore getferigg in 1helpresent ilCentionsis|doampietek irde fil m

is fornmed as ﬁ sk, on the sem conductor film 706 having a crystal
structure tdeRHVEY ShUhPLINEdimss 150 nm 10 After a resist mask 712 is

formed, the silicon ﬁﬁ‘é Hgat ftie'a%én? $BEE ngtdcrty&alﬁ% ?ﬂenseqniggr%ﬁctor film 708 that

15  contains a noble gas element in a concentration of 1 x 10* atoms/cm® or higher. This
is supposedly because the noble gas element is not re-discharged in the above process
temperature range and the remaining elements hinder crystallization of the
semiconductor film,

After the gettering step is ended, the amorphous semiconductor film 708 is

20  removed by selective etching. The etching method employed may be dry etching by
CIF; without using plasma, or wet etching using hydrazine or an alkaline solution such
as an aqueous solution that contains tetraethyl ammonium hydroxide (chemical formula:
(CH3)sNOH). The barrier layer 707 functions as an etching stopper at this point.
Thereafter, the barrier layer 707 is removed using fluoric acid.

25 In this way, a semiconductor film 710 having a crystal structure in which the
concentration of the catalytic element is reduced to 1 x 10'7 atoms/cm® or lower is
obtained as shown in Fig. 16E. The thus formed semiconductor film 710 having a
crystal structure is a mass of thin rod-like crystals, or thin flattened rod-like crystals due

to the effect of the catalytic element. Macroscopically, each of the crystals grows with
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insulating film711. Then, a noble gas el enent al one, a noble gas el enent
pl us phosphorus, or phosphorus alone is injected to the sem conductor film
706 having a crystal structure by ion doping to forma gettering site 713.
Thereafter, heat treatnent is conducted in a nitrogen atnosphere at 450 to
15 600C for 0.5 to 12 hours by furnace annealing as shown in Fig. 17B.
Through this heat treatnent, the catalytic elenent remaining in the

sem conductor film 706 having a crystal structure is noved to the
gettering siat spedifie aivabtdtiongaThe sadicomivctoerfiim Tioeformsd in necdrdincegwith It 711
and the gettering site are then renmoved by etching to obtain the

sem conduct GMmbodimsny 10 hays arrgysdaloyisuetugg can by aprlicd. tothe semironduaterofiuof or
film710 forEﬂ cfilﬂexﬁclc&r ance with this enbodi nent to have a crystal
structure can be applied'to the sem conductor filmof Enbodinment 1 or 2.
Enbodi ment 8 A silicon nitride filmwth a thickness of 1 to 10 nm may be
used as the first 25 insulating filmfornmed on the substrate 701 in

Enbodi neAt EmdimentlZn is referred to as first insulating film720. In
Fig. 29, the first insylatin ilm720.1is used and sem conductor film
706 having a cryst at""ofhencpg 8‘? %tmlgﬁrrt‘?r?"& th%f@?ﬁ’%?ae’é"’%teﬁ?‘B%‘HH’@ct“brthcfi | m
708, and a i f4 g&ﬁg bt D I el fIRIL - i.ch are
formed in a?gﬂﬁgﬁ%eé&gwﬁgrﬁ @%}?g%m E.:lm\élwrge‘k)llug};/g{ragdée tcgﬁ?aelcgetl ve %“éﬁtmbg
treat ment f alescribdd wdthireferdnogto Figs.dval tytli7C., eAsitkoh ogide filads forfléalas h snadly
nature trapped by oxygen or_in the vicinity of oxygen. Accordingly, using
a silicon nionrthegemicppductor film0p ihavipg i GEstah Stryeture e vefadbiqlm@%méESéSm-ng of

the catalytig,ele fr he .sem.cqnduct or film 706 havj . crystal
struotutt e IR s i oF Rt FReEieR e Ml p B e Bpincd Firs 00
doped 5 Wi tiisdati@bliBn 983, SrREENY noBRDOAI dBRint %aldi, |d AublE E&YabAbnt plus

tel evision sets becone popul ar and the screen size thereof™ becones | arger,

t he probl emplbsphiorisngr phosphariks sjonienis dajeeted tnés wndcapdtueot filres706almvatg e 10
i gnored any | onger. For exaH&{}.e, ‘#ée pi xel,strugl re shown in Enbodi nent 1
is on one h&RYFIESPUEHHE byrlon AeRipg tafgrm agetisiive sipdid-ure ratio but, on the

other hand, needs taqyd@ate Wi QIehgr?eggFng&Jnﬁ&t&f % Bitﬂ)%eljl iaﬂl?osgﬁér@yat WaEn, t he

screen size is increased since t
15  600°C for 0.5 to 12 hours by furnace annealing as shown in Fig. 17B. Through this

heat treatment, the catalytic element remaining in the semiconductor film 706 having a
crystal structure is moved to the gettering site 713 and is gathered in there.

The mask insulating film 711 and the gettering site are then removed by

etching to obtain the semiconductor film 710 having a crystal structure. The

20 semiconductor film 710 formed in accordance with this embodiment to have a crystal

structure can be applied to the semiconductor film of Embodiment 1 or 2.

Embodiment 8
A silicon nitride film with a thickness of 1 to 10 nm may be used as the first
25  insulating film formed on the substrate 701 in Embodiment 6. The film is referred to
as first insulating film 720. In Fig. 29, the first insulating film 720 is used and a
semiconductor film 706 having a crystal structure, a barrier layer 707, a semiconductor
film 708, and a semiconductor film 709 doped with a noble gas element, which are

formed in accordance with Embodiment 6, are layered to receive heat treatment for
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material is used to forma data line and a gate el ectrode. Wen a display
devi ce has a pixel density of VGA level, there are 480 gate 15 wring

i nes and 640 source wiring lines and, in the case of XGA | evel, 768 gate
wiring lines and 1024 source wiring lines. As to the screen size of the
di splay region, a 13 inch display neasures 340 mmin diagonal |ength
whereas it is 460 nmfor a 18 inch display. This enbodi nent presents a
met hod of solving the delay problemand reducing the area required for
wiring tot hegetteirimgnuh datalytivodemelit spétegs melel sy, na2@re Aragptebebeyicn @dén e a
TFT in this enbodi nent is for roma lamnate of at |east two types of

conduct i ve f YICHEYAL OX¥EaBNH A H’ﬁIYP\/Bﬁ%g 3 sijeorpptriiei tHfor the fisst ingilatingifilmy e

preferable a I S vity.
However, Al gdr?c}ﬁxoyf ar e%akhg%gt?f 1@ gge{ﬁ ggﬁé] @Sgr ?008!91& %fpghvﬁébngé e
overcone s oa@b@mtn%rswﬁiefsbﬁfdoh&uctdrffﬁnpm%st RARHIGRILAS! HEE 706 Hgkil:da
netal nitride material such as tantalumnitride and titaniumnitri , or a

hi gh nel t3 ngWiBiamobleegag elesensuch as Mo and W for a first conductive film
that is in contact with a gate insulating film and enploying a materi al
that can serve as a barrier for blocking diffusion of Al and Cu. A second
conductive f ghifoligndspomed from A or Cu and a third conductive filmis
formed -38 thereon using Ti or W This is for |lowering the contact
resistance with a wiAs higuidiongstdl celetision setsrbetoate ;tdpelaﬁmnﬁﬂﬁtdcteenfsizbmmerwfd for
protecting \% V\:hl ch is oxidized relatively easily. Ig 18 shows an
exanpl e i n wWAf® Hlea g (hgpredlera o vieng Hee felag in mhmanvlegatﬂs ings|qannat bal

third - canauigpoied B S " Fof SAEL Al hoRl nomin BbFenb i op e '
capaci tance haddecapébleiof )btd%'gdlngthmcgliei utd Ao %QfS odNke 8thRt X&d, B@éd%'t@ des06
are structured in accordance with Enbodiment 1. In first etching

treat nent, iWithihg pRblentof wgm@dpardar!aywhea thcrmrcheslzc, B®iGeasel Bince @ samd 02
are used as et thereof js set to 65 : 10 : 5, and

the pressure™® e§1a2%tug?a°$ot°f°’§“ ﬁ’ﬁataﬁnﬁi“ 2 BB EGERYS pover i s applied to the
substrate side so thatpehh d&s@%ay%@ﬁ: ﬁ% %ﬁlé;lﬁy déﬁ%ﬁf@fj\’@%gl%%ly&ere%gaéo tggt%se

conditions, the Al filmis ched
15  wiring lines and 640 source wiring lines and, in the case of XGA level, 768 gate wiring

lines and 1024 source wiring lines. As to the screen size of the display region, a 13
inch display measures 340 mm in diagonal length whereas it is 460 mm for a 18 inch
display. This embodiment presents a method of solving the delay problem and
reducing the area required for wiring to the minimum in those display devices.

20 A gate electrode of a TFT in this embodiment is formed from a laminate of
at least two types of conductive films as in Embodiment Mode 1 or Embodiment 1. Al
and Cu are preferable as low resistive materials and also have high conductivity.
However, Al and Cu are weak against heat and corrosion, which have to be overcome
somehow.

25 Specifically, the countermeasures include using a metal nitride material such
as tantalum nitride and titanium_ nitride, or a high melting point material such as Mo and
W, for a first conductive film that is in contact with a gate insulating film, and
employing a material that can serve as a barrier for blocking diffusion of Al and Cu. A

second conductive film is formed from Al or Cu and a third conductive film is formed
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the etching gas is changed to CF4, Cl2, and 02 (the flowrate is set to 25
25 : 10) to etch the Wfilm 15 In second etching treatnent, BCl3, and
Cl2 are used as etching gas, the flow rate thereof is set to 20 : 60, and
a high frequency power is applied to the substrate side so that it is
substantially biased negative. As a result, the Al filmand the Ti filmare
sel ectively etched to form second shape el ectrodes 127 to 129 and second
shape wiring lines 130 to 132 shown in Fig. 18 (the el ectrodes and wiring
lines are fothemeniusing TEr FontThais fonkowefing thesonodsistaicecvith b nerid@lise too
132e, second cc%nduc ive fil %Mﬂ to q’Lr3§2f, and third conductive filns
1279 to 132gP° 1¥rnes gn the copqpetiye filmg apd for protscling fieor Cuswhich ds epxidiged

| overed by fanmjg é&siifata line 131 and a gate line from A . Accordingly,
the substrate can "be applied to a display device with 4 inch or |arger

pi xel portion (screeRigslehowsQn dxamphtierhilpOW fifd iPBset 9s She tiRbbndhSivel he
wiring lines if it is desired to raise the current density of a wiring |line

such as the Pbwer Abfippisyused fier the sached tanghetiverfilms ardya Aefiine & whdfior the third
Enbodi nent 5, QU WT] i ne,.i har act eri.zed havi n i gher . .

resi st ance a&%ﬂ%r‘fg?veeﬁi\fgb{oﬁgmjﬁrggfel ei?f%toﬁ%tr? &%11'1% a’i‘lﬂb%/Fz?'Pﬁcﬁ“}"%E ﬁng'BQA@ﬁ‘BB’@i ment
10 The first 0 i i t :
enhancenent ?@%@pﬁﬁﬂgr igg_délgr ‘g‘;giix(@)ln%?ij%g '?261]’36% 53%’8‘%%??%2& gg%a%cgn l}t(?tor

filmthat sEmbedinestd channel fornmation region with an el enent bel onging -

to Goup 15 in the 3 eri&gic tabl e (preferably phosphorus) or with a G oup
13 el enent (prefera P%@SG 1. reatprat ihaneKednstehingrapparatisds smplyse Bl Ch,

constit a ' (A ' j . n e TIFTs
rones ol ol YERSCLI oy BATRLIRL) AR oo W AR A DTS
and a depresii®ntd YRePalFA hizkefeqaendyPdaer 64 applied to Ak wibarrant gidefsottha iERMOS
circuit is shown in Fig. 19A and an exanple of 10 the EDMOS circuit is
shown i n Fi gsubstgtialiihbigseg nepative. 3 Undaithese enprlitionsrtbe &l filmhiarctehed and thepe

n- channel TFJs ereinafter ref ed to FT), .In Fi B, .. .33
denotes a E ﬁf‘ﬂf%&g%gaﬁﬁs %H%?dgtgeqad(glﬁﬁé’gg?%ﬁw%e‘)aﬁ-‘8 ﬁ%‘r‘i‘r‘lgf :EFETIO) to etch
(hereinafterter®ffafred to as D NTFT). In Figs. 19A and 19B, VDH represents

a power supply line to
15 In second etching treatment, BCls, and Cl; are used as etching gas, the flow

rate thereof is set to 20 : 60, and a high frequency power is applied to the substrate side

so that it is substantially biased negative. As a result, the Al film and the Ti film are

selectively etched to form second shape electrodes 127 to 129 and second shape wiring

lines 130 to 132 shown in Fig. 18 (the electrodes and wiring lines are formed from

20 combinations of first conductive films 127e to 132e, second conductive films 127f to
132f, and third conductive films 127g to 132g).

In Fig. 18, the wiring line resistance is sufficiently lowered by forming a

data line 131 and a gate line from Al. Accordingly, the substrate can be applied to a

display device with 4 inch or larger pixel portion (screen size). On the other hand, Cu

25  is suitable for the wiring lines if it is desired to raise the current density of a wiring line

such as the power supply line of the light emitting device shown in Embodiment S. A

Cu wiring line is characterized by having higher resistance against electromigration than

an Al wiring line.
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whi ch a positive voltage is applied (positive power supply |line) and VDL
represents a 15 power supply line to which a negative voltage is applied
(negative power supply line). The negative power supply line may be a
power supply line of ground electric potential (ground power supply line).
Figs. 20A and 20B show an exanple shift register manufactured fromthe
EEMOS circuit shown in Fig. 19A or the EDMOS circuit shown in Fig. 19B. In
Figs. 20 20A and 20B, 40 and 41 denote flip-flop circuits. 42 and 43
denot e E NTFTEmbbvdiiaée 10f the E NTFT 42 receives a clock signal (CL)
whereas a gate of the E NIFT 43 receives a clock signal wth inverted
polarity (O J DenotedThy fwt|nchaanelnFETt showciin cBinbodimgnt ds oshdweani e Fag.

20B, th i i h in Fig. th EDMOS ci it sh
i 108 ADESCAPRY G TP 00t fetbiimdno L BY dheRe dearirondpdontim figh
every TFT in Qgivés BY aClafindl iSrdtion rbgigl i\ﬂthcé.x?’ %feo enﬁ(jh%ﬂ?%ﬁ% %\Gr&?pr 15 .in the

Enbodi nent 11 Thi s enbodi nent gives an exanpl e urt structure for
the displa§ deniddie taifle (frefesably pleospiriras)ror dvithva GgoupDES elembaid(prdfetablysboron).
enbodi ment i nﬁgﬁlrti CH| ar is the -40 case where the source side driving
circuit and thERgapEhansb THIY gtefgmbined ip constituta pp NMOSpdsal, o comhination pHe

NTFTs of Enbody eﬁg[gi j hhlrnBe..aiven with ref.erence.to
Figs. 21 to 2 .%ﬁ%&gﬁgg{;ﬁﬁgnt usngatsl{eg)lg?l\sﬁtéehglggocfl t ]f\gewr}%eﬁ?a? t? ?%ﬁ*?’&?té"r“, o%an
decoder that ieahaesmpenttgst DFT aid ¥ dépréskion Ble THIBaked s FDMB4 cHgis an
exanple of the gate side driving circuit. In Fig. 25, reference synbol

1000 denotes a decodeAngixample ¢fdhe EEMQS dirduitiisn ghowr inufig. Hdadddd exaigriovds a
buf f i f, t .side. dr.i vi i it. . T b it f t
part - whetl ot GPABS,ifeyist v ot dSh i e of 3 dotrbpl denoi
buffer is a CichRatickmbhtalpe Alch¥8R] W@Gié}eiﬁa{f@{"?éf@r&%de%gast}@mw@ggg{p%% ﬁbgt he

downstreamto the upstréam 10 First, the gate si deco e
descri bed. De3dtdegotey a2lBAYTEF end i34 pdenotes gnddprdssioe syfeneckinmal TET (hefe@tafiedl t o
as selection Iifg{efg FOf t he decoder 1000 the lines 1002, lines A, A

.o
1(for a signal® s BUTE L elntkigy 19Aand 9By YD represgnys a power sppply lingto a
i | obtai . i i | arity. of A2 xe 1 f
i onal _obt ai ity POMEEE et AR hdsti® o sumpi.inhnd VEF abprPienBipe

2n sel ection Ipowessupply line to which a negative voltage is applied (negative power supply line).

The negative power supply line may be a power supply line of ground electric potential
{ground power supply line). |

Figs. 20A and 20B show an example shift register manufactured from the

EEMOS circuit shown in Fig. 19A or the EDMOS circuit shown in Fig. 19B. In Figs.

20  20A and 20B, 40 and 41 denote flip-flop circuits. 42 and 43 denote E NTFTs. A gate

of the E NTFET 42 receives a clock signal (CL) whereas a gate of the E NTFT 43

receives a clock signal with inverted polarity (CI' ). Denoted by 44 is an inverter

circuit and, as shown in Fig. 20B, uses the EEMOS circuit shown in Fig. 19A or the

EDMOS circuit shown in Fig. 19B. Accordingly, it is possible to use an n-channel

25  TFT for every TFT in driving circuits of a liquid crystal display device.

Embodiment 11

This embodiment gives an example of the circuit structure for the display

device of the active matrix driving., Described in this embodiment in particular is the
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15 are arranged. The nunber of selection lines is determ ned by the nunber
of rows of gate wirings outputted fromthe gate side driving circuit. For
instance, if the display device has a pixel portion capable of VGA | evel

di spl ay, the nunber of gate wiring is 480 and hence selection |ines
corresponding to 9 bits (n =9), nanely, 18 selection lines in total are
required. The selection |ines 1002 send signals shown in a timng chart of
20 Fig. 22. As shown in Fig. 22, when the frequency of A is given as 1,
the frequencyasf whé@ ihe sduidcet sidedirivingr@rbit dndetht rRBUSAS WrRing Birkt 2r62all | S
t hereof, and the fre%uency of An is 2-(" -1) tinmes thereof. Reference
symbol 1003a “QEpesesorshe Etyne NYRBoffatodanent 40t Tl doscriptionexilide gitenDvitie! | ) |

1003b denot es .St age D.circujt,. and 1003c denptes an n-th 25
stage NanD creRrie Wi A0Mor A Thi ERbadimRN st mce 6F Ct PRBBRESTLS t he
nunber of gatdcader tHa0f BRPrifedYINVRLCH-ExdshisriAke needed here. In short, the
decoder 1000 of the present invention is conprised of a plurality of NAND
Ci rﬁui tsl_ S5Each of OBhé*lgsJANDslmws' can bmm;ﬂl I 6)312 tho gdl Odde: hrising dreat) nﬁi 'chgn zgt

n- channe TETs 1004 to 1 . ,Act ua , .2n TETs are used. in each of the
NAND ci r cui tgeéffé‘ﬁ‘? syr_nﬁcil % ﬂ‘?”@FFé%Q%/"O‘T}?IT%f theogpts side shatying elicyibord 409kt e
that is conn : i | .} 7 A2,
T e A Tnyeres RuERERl of B8 s Pyl A crBR2 S K012, PG 0

each havi ng avhegai plugaity 6L biefeers (buBleLaaplifidie) akd PeHrabd. AR buffer is ARirtdibaRe
lines will be referred to as 5 positive selection |lines) are connected to

one anot her idEivpaWEhow trangfprging shniaBuenge pbthe dawgstreameo tovmpstrsappl y | i ne

VDL) 101Q as the commpn source .and to output line 1011 as. th onmon
élr ai )n T%Q n- channel IE?LJII'J'?’I'éhel%féeiS‘fi% Ao Z@@hw '_?ﬁ?ﬁjcnbe&at i’%ﬁ%ﬁ@é&@&s ¥% one
of the lines ifpht.sighdPlines: (herBinhfied fAERA thiad8SeMidn! 1idd Jéireﬂ(h@r(fe@@de& Q088. of

negative selection lines) are connected to one anot In series, and the
n- channel TFThaligs 1002,diss AllpAed (fat a aignalrubtaideditydnwartimgiihe pbhsity sBSABRARCe
connected to a.pgositive power supply  line (VDH) 1012 whereas the n-channel
TFT 1007 posit ig a2 stenplRbtynsbby aygrting thi\polagtyref A, hadAntA wffer g signal
connected to . . d j abov a NAND..ci rcuit of
t he present ioﬁl)\t}igr}ﬁ(a:-gﬁ{ﬁit«%ﬂghg?leégor#&mx:%z ﬁé’e{ﬁﬁdgﬁr éh?‘%%she{%aﬁ h 55%r?’£%%%eé%cfl8a hinﬁs
series amg nafe afaipeel Tielsuhbatof JERCEANNRS i€ detbthined by the number of rows of

gate wirings outputted from the gate side driving circuit. For instance, if the display

device has a pixel portion capable of VGA level display, the number of gate wiring is
480 and hence selection lines corresponding to 9 bits (n = 9), namely, 18 selection lines
in tota] are required. The selection lines 1002 send signals shown in a timing chart of
20  Fig. 22. Asshown in Fig. 22, when the frequency of Al is given as 1, the frequency of
A2 is 27 times thereof, the frequency of A3 is 27 times thereof, and the frequency of An
is 21 times thereof.
Reference symbol 1003a denotes a first stage NAND circuit (also called a
NAND cell), 1003b denotes a second stage NAND circuit, and 1003¢ denotes an n-th
25 stage NAND circuit. The number of required NAND circuits corresponds to the
number of gate wirings and n NAND circuits are needed here. In short, the decoder
1000 of the present invention is comprised of a plurality of NAND circuits.
Each of the NAND circuits 1003a to 1003c has a combination of n-channel
TFTs 1004 to 1009. Actually, 2n TFTs are used in each of the NAND circuits 1003,
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15 parallel. However, the conbination of the n-channel TFTs and the
selection lines is different fromone circuit to the other circuit out of
the n NAND circuits 1003a to 1003c. In other words, only one output |ine
1011 is selected at a tinme and the selection Iines 1002 receive signals
that select the output Iines 1011 one by one starting froman end. The
buffer unit 1001 is conposed of a plurality of buffers 1013a to 1013c in
20 accordance with the NAND circuits 1003a to 1003c, respectively. The
buf f ers 1013&Thet 0-cAah3L TRBY 1004 (D200 eaththived gde e iS abfes@Y - to ke bfohe t he
buffers 1013a to _1013c is conpaosed of _n-channel TFTs 1014 to 1016. The
out put |ine 1olection dpestlE2 hbakeh A% A RputArdAa®). a gate of the n-channel

TFT 1014 (a first n-ghan L'). - channel T 4 S ositive
power 25 supply i ne(i’(’%ﬁrﬁkyg?még ]1]35%’ g&ﬂ'@@“ﬁﬂﬁ§&é8%? ﬂf@ e&fa‘}éﬁﬁﬁv"ég date
Wi ring 1018 td@d co@eted 4t ont b€ Rl i ribon. 3 §i R

second n- chanér?el TFI) usegnt hetposlﬁétsi A\?g’ A%’oweé};rs@g:g? ;f/lﬂlé’s:‘g«gﬁ P%ﬁeﬁ%?c}(ags
its gate, 5a mogiive selepowelines)ipp gornected (d/Bhe addid iaspardlle], mdwongecténts i he
gate wiring 1018.kseppt al ways turned ON state as its drain. In other words,

each of the HBREFPONF SPPHIAG M) 10 hesommpon soupsent itoan outpyt lingd Ol he
first n-channg 'tbre;f‘l;oﬁﬁggmﬁi; ARkl THN R0 000 L GARON Lefl ARE S T

(the n-channe t 1s connected in serres nnel
TFT and uses toasei ¢fSthgdin@s tAIEL, dAa2,N.. OfA Tnh@hdst Nimks Wikt rRNREdreBRD. asT hepative
n-channel TFT 1016 g_a third n-channel TFT) uses a reset signal line 5
(Reset) as i ts¢legione lings) airer egrneried tp one rangthppiny sdriescand\ibe n-alengelJEFT 11609

sour ce, d the. gat Wi 018 as,it.s drain. The negatiye power |ine
VoL 1038 menpRigned g A tndl e it st 55 $op i CoeRgSied o PaSH S RO RS of

t he n-channely; 1 i . t - | fTEL'
1014 (W) satlim-sgﬁy ohf 3614 Whirdld the REnERENTEL 1007 ddsitBhed AP ARG o TRE |

| engt h of a alvanitéhs fodmimtdonnecteaigo die dutput tige tdIiect i on per pendicular to the
channel |ength. The buffer 1013a operates as follows. First, during a

negative voltage is AfsprrRediaBoyansaNHND ¢irquet of dhelpresent inyertriineiudesr

1014 is in an,_ t , .0y . whi.ch chapnel , 4 t. established).

oLt 12 o oA 1 5 AR 0 RIS Tk SEL5RI NS
15 parallel. However, the combination of the n-channel TFTs and the selection lines is

different from one circuit to the other circuit out of the n NAND circuits 1003a to 1003c.
In other words, only one output line 1011 is selected at a time and the selection lines
1002 receive signals that select the output lines 1011 one by one starting from an end.
The buffer unit 1001 is composed of a plurality of buffers 1013a to 1013¢ in
20  accordance with the NAND circuits 1003a to 1003c¢, respectively. The buffers 1013a
to 1013c may all be structured in the same way.
Each of the buffers 1013a to 1013c is composed of n-channel TFTs 1014 to
1016. The output line 1011 from the decoder is inputted as a gate of the n-channel
TFT 1014 (a first n-channel TFT). The n-channel TFT 1014 uses a positive power
25  supply line (Vpy) 1017 as its source and uses as its drain a gate wiring 1018 that leads to
the pixel portion. The n-channel TFT 1015 (a second n-channel TFT) uses the positive
power supply line (Vpy) 1017 as its gate, a negative power supply line (Vpr) 1019 as its
source, and the gate wiring 1018 kept always turned ON state as its drain.

In other words, each of the buffers 1013a to 1013c of the present invention
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15 always in an ON state (a state in which a channel is established) and
hence the voltage of the negative power supply line 1019 is applied to the
gate wiring 1018. Wen a positive voltage is applied to the output |ine
1011, the n-channel TFT 1014 is turned ON state. At this point, the

el ectric potential of the gate wiring 1018 is influenced by the output on
t he n-channel TFT 1014 si de because the channel 20 wi dth of the n-channel
TFT 1014 is greater than the channel wi dth of the n-channel TFT 1015. As a

resul t, the haglthegiest of cHabel PRFET {thy/ 8-cREWRT TEYIRIY) ddd'@e Kedohd s.cinbi Tt O
the gate wiring 1018. The gate wiring 1018 thus outputs a positive voltage

(a vol tage t(Htn-channglsTHH20YD) thediseonneeeet inseriesds the fisi n-chinngl BFB amhosesf a
pi xel ON) when, a pagsitive ol.t age,i s ied to the output line 1011. On
t he ot her haaﬁdfsgﬂﬁéﬁeémﬁbﬁf&g?bg?aﬁpi‘%@)% is applied to the output Iine

1011, the gate wri | K t - volt age
that tur nsgt he n- chgglﬁéf.él%ﬁl‘?’aﬁg lggé géjtsh\?\ﬁd?r(l: I nggle'rgpeﬁ%koafaggetél eaf IlE%%F).

The n- channgReddt)lasliblgnte, sSheusegativspoaver Ssily Bid (Vi) 1019 dsatseedicy, dnavee Fﬂ t he
positive voltage a%ﬂ ied to the gate wiring 1018 to the negative voltage.
Speci fi cal | yWiring4918 pe ith desimn e regative@ower iput\oLh 10smey 5t greavungipower he

sel ection per.| r gate wring 1018 is ended so that the negative
voltage is a%B?LS'eI{ﬁl%t(%}Miﬁ'e gate wiring 1018. However, the n-channel TFT

1016 may be omi tted.ThEnBasiRl Qidth G Y 4-¥hdh8eICIEE Y015 ORES Ad B8 BMRPRYEN
selects the gate wirings one 5 by one. Next, the structure of the source

si de dri vi ngpfche audhanied FOMN4 (WE) sptisfyothe Telations Wir € 8V2i d&hel channalgwidth cui t
shown iﬁ Fi gr 26 itglcl udes {;\ dgcode{ 1021, a latch 1022 and a _buffer unit
1023. THE stiFfsct tor e dengiinet & chamel torpationraion e the firesHon peipendionanioethe he
sane as the d the buffer unit of the gate side driving circuit,
and expl anatcﬁgﬁé&?gﬂfgﬁgreof are omtted here. 10 In the case of the source

side driving circui tThefbuffeg 1028, opehetes &t llod2 Fiiss dugREROsEMAHM valtdderist
stage latch 1024 and a second stage |atch 1025. The first stage |latch 1024
and the secopglied iythe qutpi ling 1815 dbthnchanae b THT 1PH it ip asf OBE stage (mstate in027

cach of uht ik oc RSl (sl o Tacr RBae souBR2RE: TR BHSEL
TFTs 10362 tAwdf28Gn!O”istate (a state in which a channel is established) and hence the voltage
of the negative power supply line 1019 is applied to the gate wiring 1018.
When a positive voltage is applied to the output line 1011, the n-channel
TFT 1014 is turned ON state. At this point, the electric potential of the gate wiring
1018 is influenced by the output on the n-channel TFT 1014 side because the channel
20  width of the n-channel TFT 1014 is greater than the channel width of the n-channel TFT
1015. As a result, the voltage of the posi'tivc power supply line 1017 is applied to the
gate wiring 1018. The gate wiring 1018 thus outputs a positive voltage (a voltage that
turns the n-channel TFT used as a switching element of a pixel ON) when a positive
voltage is applied to the output line 1011.  On the other hand, when a negative voltage
25 is applied to the output line 1011, the gate wiring 1018 always outputs a negative
voltage (a voltage that turns the n-channel TFT used as a switching element of a pixel
OFF).
The n-channel TFT 1016 is used as a reset switch for forcedly lowering the

positive voltage applied to the gate wiring 1018 to the negative voltage. Specifically,
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15 constitute each of the basic units 1027. The synbol mrepresents an
arbitrary integer. |If the display device is capable of VGA | evel displ ay,
for instance, there are 640 source wirings. Wien m= 1, the nunber of
required NAND circuits is also 640 and 20 selection |lines (corresponding
to 10 bits) are needed. When m= 8, required NAND circuits are 80 and 14
selection lines (corresponding to 7 bits) are needed. In 20 short, the
nunber of required NAND circuits is Mmgiven the nunber of source wrings
is M Sourcesh®h-chBgnhel-THTA ; 6§gﬂa i

connected to video signal Wnlélgg%\s/al?eggtlz, ..%@/ﬁ?ﬁclggg?t{o'?ﬁ%ﬁgpoﬁég!t% aet?\ a
posi tive vol twigegilfl@ppeided sotthatt the negativatvoltageeis HppBed tohehengaehanigl 1078FS
1026a to 102 are turned ON at once and 25 video signals associated with
the respecti VePW9¥es thnschangel TEIGI0 pay bequpitted-gnal s thus i nputted are hel d

in capacitors 1030a t hat  al. t h -channel ..TFTs
1026a to 1026c, respg‘(i:l'éa i%g%%gd.e ({fl'ﬁﬁengz{égcgﬁg’ggrt%g%égﬁ aébt%(‘:’%seilf)‘g% SR WIINGS 96 ¢
of basic 8ni thy ch827Nexf-aelstroétureldfehdanice siddidiivinkQehit iSsHoMmIaTas 28!

n-channel TFTs 103la to 1031c. Gates of the -44 n-channel TFTs 10’312%%0
1031c are al Isowiss pide dedingsirguit shaywn i K6 inglndes k0B2odes d02hatlatchd02hamhannel
TFTs 103la t 3lc turned ON at_ once en negative voltage is

ﬁplpldi ed Eﬁ t%@%ﬁfﬁﬁ%ﬁ%ﬁelfmﬁgﬁféﬂe ,ggaﬁtc]rr é@ﬁl ‘En,d @F %’H&P‘s@lha&:’h%‘iéh%gen
e in e GARAG IRIG . : [ : a
to 1033c that are conngct ed&% cl)lgt he n-éﬁtgﬁlrll%gaté;é% ﬁ%@%aﬁcﬁg%gﬁﬁg&t%gg
respectivel y theteoftaneomiited hetenre, t he signal s that have been held in the
capacitors 1030a to i@%oc are (t)ut putted to . the buffer pn!zt_ 1023. Then the
jsi :\:jnalt s %Pg _out put t }l"?gﬁ%@ﬁ It%%’ufft?ﬁl@r dritipe siretipt Bigi2Pi iy 1?(_9841083 is ;
illustrated i . rLV. Lr erati as above
sel ects the chﬁﬁlg%dw&h F\lgs%gaﬁgq%éﬁg?\% gxf%g&écoéggg%fa t%%tgﬁ gggge,ﬁ}f ﬁgkgﬁ%ge

portion and datdli 10241and tHeCdtobnd qaoelatchbE2S casP SR plurdlitg RAMAGE uhid 0Py
maki ng a gate side driving circuit and a source side driving circuit

sol el'y from raehefiwkich Srepspoyeofsn neahaumed TETS 10768 teh®2fdi mdmtoutan line 1028
appl i gd E]_g Egﬁnggﬁgvdﬁ?gdfg 'léflufstinp%tcg rt]o ga%sl o\/f%h_enr%tnr-cl:h)éngéiblsfllrs%bgéz{ tr(].; 1%5‘88 t Ia{m nts

1 or

15  constitute each of the basic units 1027. The symbol m represents an arbitrary integer.

If the display device is capable of VGA level display, for instance, there are
640 source wirings. When m = 1, the number of required NAND circuits is also 640
and 20 selection lines (corresponding to 10 bits) are needed. When m = 8, required
NAND circuits are 80 and 14 selection lines (corresponding to 7 bits) are needed. In

20  short, the number of required NAND circuits is M/m given the number of source
wirings is M.

Sources of the n-channel TFTs 1026a to 1026¢ are respectively connected to
video signal lines (V1, V2, ... Vk) 1029. Therefore, when a positive voltage is applied
to the output line 1028, the n-channel TFTs 1026a to 1026¢ are turned ON at once and

25  video signals associated with the respective TFTs are inputted. The video signals thus
inputted are held in capacitors 1030a to 1030c that are connected to the n-channel TFTs
1026a to 1026c, respectively.

' The second stage latch 1025 has a plurality of basic units 1027b. Each of
the basic units 1027b is composed of m n-channel TFTs 1031a to 1031c, Gates of the
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In this enbodi nent, the specific exanple of circuit structure of display
device of an active matrix driving. Especially this enbodinent is such a
case that p-channel TFT which is described in Enbodinments 1 or 2 is used
in the source side driving circuit and the gate side driving circuit. A
decoder enpl oyi ng p-channel TFTs substituted for 20 general shift

resister. Fig. 24 illustrates an exanple of a gate-side driving circuit. In
Fig. 24, reference nuneral 1200 denotes a decoder in the gate side driving
circuit, and nlekxhndeTEle32a BIT03RE afeall doRRe®d fohSa@RkRNEl R T3V Ghat the
circuit. Here, the buffer section refers to a section in which a plurality
of buffers (buthaanelakply 10Flasto Hiddc argtwgedhOM at Puget Whemarregativee valtdgk eis

refers to a cirgui a | e of ..exhihiting the driving 25 capability w thout
provi di ng anyapgﬁ%{ostgega?%e%grgig?e ﬂh?ubsequen_t stage on a previous stage.
The gate side decoderad 2, dnaRind BUVAERE TR T EHELERE FodtiITB 1Bb0c 402

denotes input signal i nes (hefeirnafter referre ectron T'Irnes)

of the desGodarow H&l8By capatitorri®33prciOi3ie dlat yreicofhaeaidas tH n-chahhel BFE 132k
having an inverted polarity with -45 respect to Al), A2, A72 (a signal
havi ng an i nveriBdcpesasativilyni Af the spee timey the pignals thatahave bgea beld -in the

si gnal havin J nv rl Wih, re Cl. to. I p,other .word, it
can be consi %é‘sg%f"?%g@o? ﬂ%egi&séer% ﬁgﬁpf}%’ﬁi {ol tﬁ@@"@?reunéﬁ&az%geg?‘eﬁ'ﬂ’@ “_ _eérre of
the sel ecti onuhiRd thdugety PR td@$68kcO Wikife 1030 RE NS at8R L Figd 2 I iTRgS to
be output fromthe gate side driving circuit. For exanple, in the case

where a pi xeouresideshivingciie@itopératingas abevenetreisdarisoud80vigiageom ryi ogs ar e
required, which in turn requires a total of 18 selection lines to be

provi dedfor 9 bits (%BFS&EBB%&%%""RO PE’f?i POt 2 driying) ?“%%%‘éﬁi‘c??on

| ines 1202 tl‘&ﬂg{& $d &t ARBAmeB R b bAH its oitditFA ;gshown
in Fig. 25, assum ng that acfreque%cfkg%i{ %gmﬁocdr?%rf% %12 ltt%rﬁbaég%roﬁldg
frequency of d®imgpcirduit wiiy éoaenchmngl TFTs Theguenay «IfthidTntbadinkent expbessed
as 2.2, and a frequency of An can be expressed as 2'(i"1l) Reference

numer al  1203zPaletbtodhe drivipg sircut of ga aniivDnalrix substratedn Embodieantelord as the
NAND cell), while 1203b and 1203c denote a second stage and an n-th stage
NAND circuits, respectively. The required nunber of the NAND circuits is
equal to3155 thmbétimesriof the gate wirings, and specifically, n NAND

circuits are required here. In
In this embodiment, the specific example of circuit structure of display device

of an active matrix driving. Especially this embodiment is such a case that p-channel

TFT which is described in Embodiments 1 or 2 is used in the source side driving circuit

and the gate side driving circuit. A decoder employing p-channel TFTs substituted for
20  general shift resister.  Fig. 24 illustrates an example of a gate-side driving circuit.

In Fig. 24, reference numeral 1200 denotes a decoder in the gate side driving
circuit, and 1201 denotes a buffer section of the gate side driving circuit. Here, the
buffer section refers to a section in which a plurality of buffers (buffer amplifiers) are
integrated. Furthermore, the buffer refers to a circuit capable of exhibiting the driving

25  capability without providing any adverse effects of a subsequent stage on a previous
stage.

The gate side decoder 1200 will be now described. Reference numeral 1202
denotes input signal lines (hereinafter referred to as the selection lines) of the decoder

1200, and more specifically indicates A1, A™ 1 (a signal having an inverted polarity with
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ot her word, the decoder 1200 in accordance with the present invention is
conposed of a plurality of the NAND circuits. In each of the NAND circuits
1203a to 1203c, p-channel TFTs 1204 to 1209 are conbined to forma NAND
circuit. Actually, 2n TFTs are enployed in each of the 20 NAND circuits
1203. Furthernore, a gate of each of the p-channel TFTs 1204 to 1209 is
connected to either one of the selection lines 1202 (A, A7l1, A2, A72,...
An, An). In this case, in the NAND circuit 1203a, the p-channel TFTs 1204
to 1206 t hatrespeetstpei) ARl A hemsigriahRaviigd £SineQaPolatily +/ah ¥pe@lo AD), A2Ap - - - -
An (which are referred to as the ' positive selection |ines) aré conrected
to each ot héfdi% péx signa|haviagdnfinyeried rpoksity withacsped tboAm). pdis iothey evopd)ier

i ri . , |l t tput |i
1911 as "o coMGH R R e ol BTGP AR irberdrat ning pechannel | TFTS
1207 to, 1209 that TheskBbe YK SRR i UESBRNNGREE S e ANEI ol A2

..., An (which are referred to as negative selection

connect el t ovisaghtodiehmtpuit fironsthe igets siderddivingsaietic.e Eir ckhiapR; Bhaook wilsle 1209
positioned at .o%e end gf \%\ﬁgg ((é,i rcuit is -46 connected to a negative power
source Wi ri AgPEYDCFHAL 0y | Esplavdisaravided, 1488 gatecwisingelare ERTirdR0vhich in

iti d t : I bt 1S. d,to th t i
To11. o dedu R ATbaEOLI et Bukabie ar b RIEF R b (s Pmmibe A Bilha e
present i nwesd whiteine9). UdRe seletich e 208 tfEnIE GBS SO ¥ thy fﬁﬁxﬁﬁé By
p-channel TETs in this case) 5 connected in serres and the other n TFTs of

t he one cond@Fig ¥p+ yAs shawr intig. 25c dsaumislg that Tdreqmenichiof Adds yrneatinemtted, i n
parall e It oul d oted that in the n.NAND circuits 1203a to 1203c,
all of %%nbianfg%u%cs? ?gterféﬁﬁarf ﬁ‘é eﬁrﬁﬁﬁﬁﬁ%? TPETEAUSRGEY ?tjh‘é3 capbe sxpisysed gpds. ar e
di fferent f%ﬁﬂh@éﬁ@e&?x'&ﬂ&nc&ﬂb% Lss¥Pih-e-bhe output |ines 1211 are

configured so that only one of themis selected, and signals are input to

the selection 10 Refeesnct 20fesilldR03ahdenotebe fisttspge NANBScidk Xalb Seferred to
fromaone side thereof. Then, the buffer 1201 is

sequentially sel ec
conposed of 25 ﬁr‘éﬁg 51 Wipler ¥2805% and 1203q denotr1msecond stage wod rsspthcstagee! v

d : TG 3a t0,1203c. d.be.noted . that
Che bt for s \PABIRENDEpEENA? 158 W MRS of be APAND BT R Gable. t he
buf f er 18218 dunble? bBreaaR WishBE dndvgebitRaltN aNEND tiidSitskd fequired here.  In

other word, the decoder 1200 in accordance with the present invention is composed of a

plurality of the NAND circuits.
In each of the NAND circuits 1203a to 1203¢, p-channel TFTs 1204 to 1209
are combined to form a NAND circuit. Actually, 2n TFTs are employed in each of the
20 NAND circuits 1203. Furthermore, a gate of each of the p-channel TFTs 1204 to 1209
is connected to either one of the selection lines 1202 (A1, A" 1, A2, A" 2, ..., An, A n).
In this case, in the NAND circuit 12034, the p-channel TFTs 1204 to 1206 that
respectively have the gates connected to any of Al, A2, ..., An (which are referred to as
the positive selection lines) are connected to each other in parallel, and further
25  comnected to a positive power source wiring (Vpg) 1210 as a common source, as well as
to an output line 1211 as a common drain.  On the other hand, the remaining p-channel
TFTs 1207 to 1209 that respectively have the gates connected to any of A1, A™ 2, ...,
A" "n (which are referred to as the negative selection lines) are connected to each other in

series, and a source of the p-channel TFT 1209 positioned at one end of the circuit is
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to 1216 as TFTs of one conductivity type. The output line 1211 fromthe
decoder is input as a gate of the correspondi ng p-channel TFT 1214 (a
first TFT of the one conductivity type). The p-channel TFT 1214 utilizes a
ground power source wiring (GND) 1217 as its source, and a gate wiring
1218 as its drain. Mreover, the 20 p-channel TFT 1215 (a second TFT of the
one conductivity type) utilizes the ground power source line 1217 as its
gate, a positive power source line (VDH) 1219 as its source, and the gate

Wiring 1218 kepiectad VoY Segdive baker s%‘ﬁrdetvﬁnﬁgev&) 1b Qe dﬁﬁh%’%meﬁ?l nc%l the

buffers 1213a to 1213c in accordance with present inventi ides
the first TFTFﬁﬂZO‘hpo&mmed@mhu@thevemwoﬁth@em(lmﬂmcqirmeﬂadhrteﬂhcﬁl?@ut Rie 1214) ,
and further includes the s TFT of the one conductivity type (the

p- channel TFT 1215‘;S fferibe r?é’@i’"ecfh% AR oirepis in Fecprégme Mathothe present

conductivity ate of .the.f T of, the
one conduct i %/nfv%é@&i ylg(élﬁgéssl tﬁ?} %2'4 O%ACI#%E ctfvhgpg)e (ﬁ'ﬁé) ?:%’38%#?3? “ré"rs P (a
third TFT5 of cdrnected én serduidi thié biher by IRE B}S cdndueGHt sypg;( —bﬁkﬁﬁnel
(Reset) as its gate, the positive power source line 121 as its

source, and TH& dathis gase) r@nmz:i@i s pareleldr Ki shouldt bes notet dhiteim tteen) NAND t he

d L d t t
Pl pe ot on Pt fah  BSIAPRL oTrYF. OFuliRI G oty B mrebdiel Vil i g0 5
p- channel TFdsledign t?ﬁleé’ﬁ%chlﬁéreﬁt fr&ﬁ‘e‘éa{]bﬂﬂgr el gﬁn@g Ervggl %\l{t?bt’o I%ﬁetg hllg?l L the

ON state) 5 In this case, a channel wdth (indi

p- channel Tdenfi@ﬁedasmdthaiaoxdtnma@lf thvind ishsef{dcted] emd signals aﬁé&',hf)@ﬁ‘ tot the splecti@nnel
TFT 1214 satjsfy the relationship of W < W2. The channel width refers to
a | engt itbf anéhb?v%ﬁuohoﬁhﬁ*afheowtp‘égh@m 1248 ase seqrentialbh selegted dromppne side

per pendi cul af.taca channel length. The buffer 1213a operates as follows.
During a tine perlod in which a 10 positive voltage is being applied to

the output |ine 12fHen, tH%deﬁeﬁtﬂmlnﬂ'co Iseli?& ﬁ’rahf} oftﬂﬂl@feg:ﬁl%% ¢2{ic &
its channel is not for med). On the ot han since the p-channel TFT

1215 is al wag%mirnspw&emmeap@d(m the. NAN[Dscnmasn i203aits 12@fone dshoaldve! toagle of
(e po 1 Ve PSSO LS, dRios PELLe L e oot i ng 1215, On
?ﬁ.t guzas (155 's: Qgel%thehﬂ&cpme Bafes 12150 h33 4 £8TESnddith pRfard FFAE £214 1
to 1216 as TFIs of one conductivity type. The output line 1211 from the decoder is
input as a gate of the corresponding p-channel TFT 1214 (a first TFT of the one
conductivity type). The p-channel TFT 1214 utilizes a ground power source wiring
(GND) 1217 as its source, and a gate wiring 1218 as its drain. Moreover, the
20  p-channel TFT 1215 (a second TFT of the one conductivity type) utilizes the ground
power source line 1217 as its gate, a positive power source line (Vpy) 1219 as its source,
and the gate wiring 1218 kept always ON state as its drain.
In other words, each of the buffers 1213a to 1213c¢ in accordance with the
present invention includes the first TFT of the one conductivity type (the p-channel TFT
25  1214), and further includes the second TFT of the one conductivity type (the p-channel
TFT 1215) that is connected to the first TFT of the one conductivity type in series and
utilizes the gate of the first TFT of the one conductivity type as the drain.
Furthermore, the p-channel TFT 1216 (a third TFT of the one conductivity

type) employs a reset signal line (Reset) as its gate, the positive power source line 1219
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channel width of the p-channel TFT 1214 is wider than that of the p-channel
TFT 1215, the electrical potential of the gate wiring 1218 is pulled by an
output on the side of the p-channel TFT 1214, thereby resulting in the

el ectrical potential of the ground power source line 1217 being applied to
the gate wiring 1218. 20 Accordingly, the gate wiring 1218 outputs a
negative voltage (that causes the p-channel TFT, to be used as the
switching el ement of the pixel, to be in the ON state) when a negative

vol tage is baiisgoarpe)] aelthepite wikieg 0R1Pat itd draig. 1Rkhouldhve|m@tedl th@MEe ground
outputting a positive ,voltaﬂe (that causes the p-channel TFT, to be used as
the swit chi RPWeESRHERTINg A2  hmay bg stplaced with 4 pegative BRFersource Yinnifwhich is a

positive vol i i el 25 onto, the output ] 1211. The

D channel - TACES ol B8 R IRBvRE 4 EmeBEingt boifes bBhtamel TS St ang
1218, to whigitchiig dlaNeH: oF £ pikel, ic8Einitke ORisB@)appl i ed, to be pulled up to a
positive voltage. Nanely, after a selection’period of the gate wiring 1218

is conpl &t ed, a rdséhis casegmehanngl widfiuindicatadnstWa) piothe pichenned TFIYE 15 9nd
applied to thg@gate. iLring 1218. 1t should be -48 noted that the p-channel
TFT 1216 nay? GRUBHYidtdindigated asp 2hefsthe pichenmgh THT Ag14satisty; the ralationship 0t es
in the abov escfibeqdnaegng e i Lings are sequential.ly sel ected.
Then, the s'?vrvgct u?‘vlez' ofi‘ha soufrieéewid?’dé&%%ﬁ\(}%éé |r°guai {:ﬁa}ngelgﬁmhp% rﬁ$181.1 26.
The source shewurtdiiy theglietlieipdrpeadiciaipWa ¢Hankdl Jengl 5 i ncl udes a decoder
1301,, a latch 1302, and a buffer 1303. Since the decoder 1301 and the

buf fer 1303 have tlhe buffent1213n operatest asr fodlowsst hDuting e tifnet preiogaive whichea
driving.gircuit respecti vel .descriptions therefore are iLtted here. In
t he casé%of H%givga’ﬁﬁﬁge-lgi 88%%?0?@% tE}F PE@P'tﬁ%ﬁn&M’ he H:?h@m@g[fpﬁ 45ueh
1302 is conpeeRt @ite {i.d.] iSthaibAIEndtabihedd 3 L Rg5.

1305. Each of the fi?glt 110 sat age ?atc 1%0262%% eﬁggg’g%nd&st?ggeéh%ﬁh
1305 i ncl udeBFR1PISs alwayy imfhe 2 stateu(hes. | its 3kl esfohmed)posiege of thappsitkannel
TFFs 1306a to 1306c. An output line 1308 fromthe decoder 1301 is input to
gates of theéPP¥sptes ive 113 1¢ pppkid fo thegate wine1218- 1306c that formthe

bast < uni {307\ SROMS i PSRRI B b
15 is 646. |linet IR11¢dpep-ehdne TEL 121 eomeyes thef OMNN@atdANR tBisr cié, tsindefieli 1 ed
to be channel width of the p-channel TFT 1214 is wider than that of the p-channel TFT 1215,
the electrical potential of the gate wiring 1218 is pulled by an output on the side of the
p-channe] TFT 1214, thereby resulting in the electrical potential of the ground power
source line 1217 being applied to the gate wiring 1218,

20 Accordingly, the gate wiring 1218 outputs a negative voltage (that causes the
p-channel TFT, to be used as the switching element of the pixel, to be in the ON state)
when a negative voltage is being applied onto the output line 1211, while always
outputting a positive voltage (that causes the p-channel TFT, to be used as the switching
element of the pixel, to be in the OFF state) when a positive voltage is being applied

25  onto the output line 1211.

The p-channel TFT 1216 is used as a reset switch for forcing the gate wiring
1218, to which the negative voltage is being applied, to be pulled up to a positive

voltage. Namely, after a selection period of the gate wiring 1218 is completed, a reset

signal is input so that a positive voltage is applied to the gate wiring 1218. It should be
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provided is also 640, while 20 selection lines (corresponding to 10 bits)
are required to be provided. On the other hand, however, when ne8, the
nunber of the necessary NAND circuits is 80 and the nunber of the
necessary selection lines is 14 (corresponding to 7 bits). Nanely,

assum ng that the nunber of the source wirings is 20 M the nunber of
necessary NAND circuits can be expressed as Mm Sources of the p-channel
TFTs 1306a to 1306c are connected to video signal lines (V1, V2, ..., W)
1309, respeabteddhat.thd\aekinnel THE 025 mapbd nilttedol t age is applied to an
output line 1308, all of the p-channel TFTs 1306a to 1306c are

si mul t aneousl y putWith Hhegatenadeiiigng ciscuitibat opsratesiid ¢ke alioyaalescribed ntaakem i nt o

th i . FTs, 25 1306a.t0 1306 tively. The vid

1 gnar s ¢ odhs e wAARA0 Sho i 5R10hda0 i, (F Siodtiecnt A s e crfving 0

respect i vel yircai0NO8Eowa ih hqg.etz@.- P &&ﬁémﬁg,dn%lhg éiﬁﬁﬁ'l”&k §ﬁ<ﬁ%? ix# %r# Mg 305
aC e (0]

also includes a plurality of basic units 1307b conpos
p- channep THugudes ridecodsr 1301, @ lateh 11302, agdndaffaf 13082 Since trndreddefA361 ddlla to

1311c are c?{lm C eglé a I%tqh signal line 1312, so that when a -49
negative vol "aﬁ grd3 S}S‘F’Y"e eqdenticdl stryetures sitnthese ofithe gage sidedriving cirais,
p- channel TE eétﬁ/%%destcﬁ{)@:'tﬁergfo?eﬁé%it&%gz%%us' y turned on. As a result,

the signals retain I'n capacitors da to 1310c are then retained

respectively in capteica ¢ th8dcdacd 9ddl&hass GRRNRESRS id Pigl DS (R GRATGL i TF TS
5 1311a to 1311lc, and sinultaneously output to the bufrer '1303. Then, as

descri bed wicemppeedcfaniiist stagerlatrh 1364 apdhesecanidgtegt datelr €3Gt Fach vb thehfirssour ce
i T 31 pa.th uffer. W t he e side driving . circuit _that

w0953 I e eoltd e SRR SLHng e Ly

sequent i al | aGPbRRFREd ofth ﬁ?ﬁ@x{ﬂep?ﬁl‘é 306280 3868 AQNO‘RP#I@EI}%; @g}ﬁy}ﬁ% e

side driving circuit and t 10 source side driving c t he
p- channel THEFendenl30lois inhs tpigated ofthe tréspadivamt pichenneTFYE 1@06aith ABO&Sthgan be

entirely formed of the p-channel TFTs. Accordingly, upon fabrication of an
active matr 9T %&aﬂFEHQé§$]7deJI theuldbengtnd;that thegpnities s v indegehr oughput  of

the TFT steps can Lo £l i ed. e re ting in.a reduced
fabrication cost. F?ﬁeeﬁksﬁ ?’?gdf(l:é gl?:e% %%Oqtﬁ?g@éng%%l%metlp%%bﬁ rﬁghgpsﬁﬁfc&yv 1'88% he
drivinglsiréuict0. ln the case atiefev=NRtHel XurSbodJItAE NANDESRQAAS FBALi%d lto%e 2-

provided is also 640, while 20 selection lines (corresponding to 10 bits) are required to

be provided. On the other band, however, when m=8, the number of the necessary

NAND circuits is 80 and the number of the necessary selection lines is 14

(corresponding to 7 bits). Namely, assuming that the number of the source wirings is
20 M, the number of necessary NAND circuits can be expressed as M/m.

Sources of the p-channel TFTs 1306a to 1306¢ are connected to video signal
lines (V1, V2, ..., Vk) 1309, respectively. Namely, when a negative voltage is applied
to an output line 1308, all of the p-channel TFTs 1306a to 1306¢ are simultaneously put
into the ON state, so that video signals are taken into the corresponding p-channel TFTs

25  1306a to 1306c, respectively. The video signals thus taken in are retained in capacitors
1310a to 1310c, respectively, connected thereto.

Furthermore, the second stage latch 1305 also includes a plurality of basic units
1307b each composed of m p-channel TFTs 1311a to 131lc. All of gates of the

p-channel TFTs 1311a to 1311c are connected to a latch signal line 1312, so that when a
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Enbodi nent 13 Various sem conductor devices can be manufactured by using
the present invention. The follow ng can be given as exanples of such

el ectroni c apparatuses: a 20 video canera; a digital canera; a goggle type
di splay (head nounted display); a car navigation systen an audio

reproduci ng device (such as a car audio system an audio conpo systenm; a
| apt op personal conputer; a gane equi pnent; a portable information

terminal (such as a nobile conputer, a nobile tel ephone, a nobile gane

equi pnent  ornegativeetabiage sraipplidictoke larhdigaal lireeige2 plllbofhhe g-cl@neCEFTY pilded
with a recording nedium 25 Exanpl es of these sem conductor devices are
shown in Fi del13 @%ﬁﬁ‘“ﬂ@tan@“@)’t%ﬁﬂdpml ustrates a nonitor of a desktop

| t t | ud 330 t
Pob o 3505 0t o A8 B M Bl idned BE o Ealiodrk V301 116 e BRn 5305
can be appl igdided fefRclivelyiis cﬁﬁa\éﬁéx@'lﬁ5§% 331 5EVdrinBeted t@%@ﬁﬁéﬁgﬁgﬁ‘s

driving shown in Fig. 8 or the light emtting device sho
Anot her Bnt e@ié% ted13116,Gnd isimultanemialy dugputt oy the duffyr E30B] yThen, tbdestiBedith he

pr esent |nven ion. tor ,of a desktop. personal ,conmputer can be
conpl et ed by® E? Ekg %e@@?ﬁs‘g‘}ﬂﬁeﬁ?%ﬁ?“tﬁ@g souree winingsl3a¢ yia the puffen
canera whic i t dio
Cnput por ti Qﬁ“%%&%g@%g%‘?%?.‘%xﬂ%"é‘w (ol o Fpfph S e B GOE D, U0
recei vi ng paoticenvididdare sequeiitiallyisklected.he di splay portion 3312 can be

applied to the |Igs‘sltd crystal display device of an active matrix driving
shown in Fig. 8 ofxdescriiegrn thephove, tngcmmsm thegeln side driving dircuiirandhibe

integrated cj AN be .f or.me app e TET of.t [esen

vest 100 TRERYlacCRRiRE LR 8w B TETS U Signd Rl e e
invention. IfivihgcirddE édnl b@kﬁﬁ%@Sf@me&r&ltﬁa pldnagndl I ERTs: hAlcéorainggﬁ 8h
head- nount ed di splay which includes a nain body 3321, signal g 3322
a head nountfamosig@an agtivegnatgn typealisplaynde8B249 f&ncamml et asy atteougigRb, a

di spl ay 3326 | i ke. The dis Ia portion 326 can _be applied to the
liquid cryst¥ ) By, iE? a}f R G e ¢ HiERFiCstly) VEPRHED tﬁma?r VPRI Tpdhced g, 8
or the |ight d it
o be 1677 AT U YOS FIRNGLAR i SO o LSO B St
head- noust ebfdhaplivymatar shisstraeGiBneiodinddys 161 g t he pr esent i nventi on.

Embodiment 13
Various semiconductor devices can be manufactured by using the present
invention. The following can be given as examples of such electronic apparatuses: a
20  video camera; a digital camera; a goggle type display (head mounted display); a car
navigation system; an audio reproducing device (such as a car audio system, an audio
compo system); a laptop personal computer; a game equipment; a portable information
terminal (such as a mobile computer, a mobile telephone, a mobile game equii)ment or an
electronic book); and an image playback device provided with a recording medium.
25  Examples of these semiconductor devices are shown in Figs. 27 and 28.
Fig. 27A illustrates a monitor of a desktop personal computer and so forth, which
includes a frame 3301, a support table 3302, a display portion 3303, or the like. The
display portion 3303 can be applied to the liquid crystal display device of an active matrix

driving shown in Fig. 8 or the light emitting device shown in Fig. 9. Another integrated
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Fig. 27D illustrates an image reproduction apparatus which includes a
recording mnedium (npre specifically, a DVD reproduction apparatus), which

i ncludes a main body 3331, a recording nedium(a DVD or the like) 3332,
operation swtches 3333, a display 20 portion (a) 3334, another display
portion (b) 3335, or the like. The display portion (a) 3334 is used mainly
for displaying image information, while the display portion (b) 3335 is
used mainly for displaying character information. The display portions 3334
and 3335 canirtit eqmpbd fotmed by heplyingUhe TETYE R pidicnP ¥Ry | T8e Honftt &%L' ve
matrix driving shown in Fig. 8 or the |ight emttl ng device shown in

9. Another i HFWH&OP@W%‘I eaarbeisemplotedbyl ugig thy pegsedtymvegtisthe TFT of the

present invention. nRge re uction s can, he | et ed by
usi ng the present |’|$va “““ﬁ?ﬁ %E@?‘PO@?‘B‘#P&E @B@@It@dfﬁﬁﬂjm@ﬂ@y
(head-nmount e ) 0, a_qi ortlon
3342, an ar mﬁg%i?j{ﬁ Pg%y??ﬂ%ud%‘quh GF*@%@??@&%‘%@ %éfggsg%snmbg%aﬁgvé%& 13 t he
liquid cryst anagm reqeliving mmon 8316, onthedike. VEhertisplay>pottion\33 1% cA KeMppliedd the)
Fig. 8 or th ght devi ce shown in Fig. 9. Anot her i Nt egr at ed
circuit can ﬁg 955/5‘?2;8 g‘iﬂ“iﬁ tfgan pelivempatgx dmélgpﬁ’ﬂ@ﬁ/@nm Figy 8 rari tbe hgmhe
90991 & LYPe niithehBiBn AP &' Ahol¥r Hilehled Bl 88 TN il MGR 3 Blkin L O

27F illustrates a | aptop pers conpute

3351, a franthe3BBP ,of&hdp&péxﬁ)dnmhbxh OITH3 30 @ard@a'cﬁpaé %I%é%d uélﬂg tllle' ke-
The display portion 3353 can be applied to the [iquid crystal “dispra

devi ce of anPHsYNtyWeRtiAtyi x dri vi ng shown in Fig. 8 or the light em tti ng

devi ce wn in Fi her |nteg e cult can be forned hy

appl yi ng the TFT o?igt %leési“é'ﬁf % PRI 'E% gl?‘ﬁ@fﬂl%ﬁﬂ GE"p@F@@W&PteédHWer

can be conpl [ e u tes a
Pl @hRH iRNudks aNfaih B84 L}é’ﬁ?ﬁ ) dl Ekt?!ﬁﬂ efﬁ%.gdii&mt B ﬁﬁ%ﬁ Igcg)r N anel

portabl e tel ephone which includes a ay pane oper

2702, a connpmtmm@mfbram copm@?@@mm‘l?ﬁ@s,da disblay 3p26)edr 1Ry Qfte.i STHeQIPRFGHriRfn 2
quui d crystg%2 is ay device, a_disp I?&/ device 2704 typified by an EL
di spl ay devi &aalepddattwq%ﬁw@ isplaysiesicel oben 20tive matripddang Stown

t 2 t 2706 tch
2702 and o S ;5 86 AP PRARRE gn e SRuRREFR oo agsriRend A Eam e ©
appl i ed 19 t foembed by laﬁplyrng&ﬁ@m lo$ Ble@resd@MinGe@tiof. Aheaehd- fﬁ%untéﬂaﬁxﬁ 1%3{ ga; 'raé' ng

shown in Fig. 8 or the light emtting device shown in Fig.
completed by using thc present invention.

Fig. 27D illustrates an image reproduction apparatus which includes a recording

medjum (more specifically, a DVD reproduction apparatus), which includes a main body

3331, a recording medium (a DVD or the like) 3332, operation switches 3333, a display

20  portion (a) 3334, another display portion (b) 3335, or the like. The display portion (a)

3334 is used mainly for displaying image information, while the display portion (b)33351is

used mainly for displaying character information, The display portions 3334 and 3335

can be applied to the liquid crystal display device of an active matrix driving shown in Fig.

8 or the light emitting device shown in Fig. 9. Another integrated circuit can be formed

25 by applying the TFT of the present invention. The image reproduction apparatus can be
completed by using the present invention.

Fig. 27E illustrates a goggle type display (head-mounted display) which includes

a main body 3341, a display portion 3342, an arm portion 3343. The display portion

3342 can be applied to the liquid crystal display device of an active matrix driving shown
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integrated circuit can be formed by applying the TFT of the present

i nvention. The portable tel ephone can be conpleted by using the present
invention. Further, Fig. 28B illustrates a sound reproduction device,
specifically, a car audio 20 equipnent, which includes a nmain body 3411, a
di splay portion 3412, and operation swtches 3413 and 3414. The di spl ay
portion 3412 can be applied to the liquid crystal display device of an
active matrix driving shown in Fig. 8 or the light emtting device shown
in Fig. 9. Andtiaed of tedighbemiiting deyice tshovam irbEigf Sr rdmbthey integratyd oigeuitroan BET of

the present.invention.. T n eproduction deyj ce can be conpl eted by
usi ng the ngnﬂ?cgg%ﬁ?&?’%gﬁ"t ?‘gﬁ_o(%,ﬂ;eggre%@qvmlt@t rﬁ’%g"%?"dfy@* tdisplay cap bg

whi ch inclu .!ﬂlm : Lspl ay portion (A) 3502, a view finder
portion 350%%%%@% on swc?%%g%mg%%%b a display portion (B) 3505, and a

battery 3506. The KgspiRjilustates arisptds persamd cobPhtet amiddeincisd h bk Golifie
liquid crystal display device of an active matrix driving shown in Fig. 8

or -52 fhe $353n? fameBphg derlaxcroromdtd3; a key board 334 ot therdikent Ehe displdy

circuit can : -V the TFT of . the present .invention. .The

i oital_ candigiel 1os o be BB B0nt Bl tulet BBl BHRR bl Sive Al
forth above,ddvigg BheSEh Figy@nbi e Gk &ﬂitﬁ%'dbﬂ@e RéwRUR! Bigl 0. @ AMofiR " ange
5 of electronic apparatuses in all frelds. e el ectronic apparatuses in
Ehi i 2e Xsbogi rmwjgi) ; m;mtecaatdgﬁ fmmed)bycappl_fyi@mhta_t'm‘a‘ngf &hqmsg?minﬁ?h?mi néhes 1

o 12. escribed above e present invention is capable of formng

n- channel TéﬂtoBPeﬁP’F"?&?@B?teT_% CPE’@[eLtﬁdgéY B tﬂ%{prﬁs?ﬁgwﬁ%tFonTFT on the same

St 08,0, L0 P AR AR MG ALt e U Y e O
devi ce havi ngpesation phiel @702, Gicogndeayeportioh 2708, STHEdiSldySianelt2701 Bedupbsd dfhe
nunber of photo masks | eads to inproved productivity. In_ addition, the
present i nvehligWh ceaial display devieeo aslisplay devies 8704Hspified bybn ELt gisplaidevice, a
PeL ) o TRnce RN AT HAE 2B IS GBS oB RN BT 2B BRbIEL "
of an operation key 2706, a power switch 2702 and a sound input portion 2708. The
15  display portion 2704 can be applied to the liquid crystal display device of an active
matrix driving shown in Fig. 8 or the light emitting device shown in Fig. 9. Another
integrated circuit can be formed by applying the TFT of the present invention. The
portable telephone can be completed by using the present invention.
Further, Fig. 28B illustrates a sound reproduction device, specifically, a car audio
20  equipment, which includes a main body 3411, a display portion 3412, and operation
switches 3413 and 3414. The display portion 3412 can be applied to the liquid crystal
display device of an active matrix driving shown in Fig. 8 or the light emitting device
shown in Fig. 9. Another integrated circuit can be formed by applying the TFT of the
present invention. The sound reproduction device can be completed by usir-lg the
25  present invention.
Fig. 28C illustrates a digital camera which includes a main body 3501, a
display portion (A) 3502, a view finder portion 3503, operation switches 3504, a display
portion (B) 3505, and a battery 3506. The display portions 3502 and 3505 can be

applied to the liquid crystal display device of an active matrix driving shown in Fig. 8 or
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L e~ of 22f€ 1ot et rr i s WHAT IS CLAIMED IS 1. A et hod
of manufacturing a sem conductor device conprising the steps of: 5 form ng
on a first insulating filma first sem conductor film a second

sem conductor film and a third sem conductor filmthat are separated from
one another; formng a second insulating filmon the first sem conduct or
film the second sem conductor film and the third sem conductor film
formng a first shape first electrode adjacent to the first sem conductor
film 10 a fthedightemiténsdayineshewrin Figd®. t Arotherdotegraseinticnitaun beforfriddray and
a first shape thi.rd  electrode on the third _senjconductor film formng
though first WEHYIRG the Jggf r?éﬁfﬂje PICPOf IRGREX Rt r i%&“‘ﬂ (FBEera GAny Rggremrletse byone
conductivity ﬁé?n%fh% tdsbstlingbgonductor film the second sem conduct or
film and the t irg sem conductor filmby using the first shape first

el ectrode, the firsAssdnfqpth sboened présentcthemitionein, beappliédaribudls to SWaRaaddei r d
el ectrode as masks; formng a _second shape first electrode, a second shape
second el étt r ofdectionie apparalases injalk felge (T electspnic apperptuses ip this pabodiment mdyape

first electroge, fler SteSh cond el ectrode, d, the f.jrst, shape

third el ectr o‘gs%; an&robﬁlﬁior%gcaéﬁlg%%gﬁs Stgo(%h{? %‘Bbﬁ’(ﬁlﬂe‘ﬁf gatf)??%rﬁ‘s Qe%gb%iabove’ the

concent rat i OnpresaAY irvedtion9 chBIedT t0fmih D 8- BBEhet TRVUGE divtetet Lmestmanﬁ&%nfd

second sem conductor film and third <concentration inmpurity regions of the

one conduct i vi tpychappad THI ohehé isame sgbstiaobylulid same prdosssan dhe hobtsisabactive -

sem conductor fjlm  the second concentrati or}_i r:q)uri ty.region_ overl apPi ng
M ay

the second shBAE*WREHe & 1E4E mé?ﬂf?‘*f“érferﬁ Ay SaisRiAY fi"dfi%SF Aglisp
treat nent; A fw&}h*?’%&?@f @xﬁit% fﬁ‘ﬂ%‘*’?"ﬁf‘%’s SSu[)&thé)n and a fifth

concentration | nmpuri I on sem conductor film the regions

having the ot her condielutipitite hiylBert dfaphot magkaashdsetot itprdved PROMRERAYC Vi t Yy
type. 2. A nethod of manufacturing a sem conductor device conprising the
steps of: - safldition, the present invention can simultaneously improve the reliability and

performance characteristics of the active matrix substrate by optimizing LDD structures
of n-channel TFTs as described above,
15
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1111121111111 X111111211121!'11 Ms formng a first sem conductor film a second
sem conductor film and a third sem conductor filmon a first insulating
filmformng a second insulating filmon the first, second and third

sem conductor films; 5 formng a first conductive filmon the second

insulating film forning a second conductive fil m,jﬁ"ﬂﬂeﬁl’ﬂ“ﬂlﬂmuﬂﬂnductl ve
film etching through first etching treatnent the fii% filmand
the second conductive filmto forma first shape first efect rosde*adj acent
to the firstwEAMSCNAINEYD IS:ilm a first shape second el ectrode adj acent
to the second sem conductor 10 film and a first shape third el ectrode

adj acent to the third sem conductor film formng through first doping
treatnent first concentratianinmpurity regions .of ope, conductivity type in
the first seniconductdt “’f"’hﬁﬁ@%"é&@\éﬁﬁ 3 SERHCOBIRHRECSVIcF CPRPTISIAR (1 9Pt i r o

sem conduct oge.fil m etching through second etching treatnment the-first
shape first electrode, 15 second electrode, and third electrode to forma
second sisape first efoaningootea firssdnsubuting Sflape Her eafdicohdetorofiitn, arecond
second shape third el ectrode; form ng through second doping treatnent a
second conce¥Hendgetor fimrang\p third spmigondpctonlny hat &g ﬁ%ﬁi’&twgf@‘}l Qng 9BOther; t he
second sem conductorgf] t.hi kd. ncent r ati i rity.regions qf the
one conductivity typfgltl%drll1 tahsg(@&}drlgémaglélﬁl%@ no&r}%% §FSt Q%C%fuﬁ]l%ﬁﬁmt ﬂ‘g S8&86nd

sem conduct Ogenfitddtuctdn filoh UndithOthird &Hdbndubior fl:AoPi ng treatment a fourth
concentration inpurity region and a fifth concentration inpurity region in

the third sem conducfounmingia fimst shiape first glectrmsic adjaceny to the fustrremicmductior fikm,t vy
type that is osite to the on onduct.i vi t, e. .25 3., A_nethod of

it a0t 1) TR BRSBTS e e, 1 Sectid ot om e 2 gt TR ShARs: g on
a first insulidd@ ohithdtnddsbhtbndfrgggductor film a second sem conductor
film and a third sem conductor filmthat are separated from one anot her;

forming a first shaplerhingshoughdirétrdoping oreatinehhfirst conséntetioh dapakitytregiods dfm
wth a

one conductivity in the first semiconductor film, the second semiconductor film, and the
third semiconductor film by using the first shape first electrode, the first shape second
15 electrode, and the first shape third electrode as masks;
forming a second shape first electrode, a second shape second electrode, and
a second shape third electrode from the first shape first electrode, the first shape second
electrode, and the first shape third electrode;
forming through second doping treatment a second concentration impurity
20 region of the one conductivity type in the second semiconductor film, and third
concentration impurity regions of the one conductivity type in the first semiconductor
film and the second semiconductor film, the second concentration impurity region
overlapping the second shape second electrode; and
forming through third doping treatment a fourth concentration impurity
25 region and a fifth concentration impurity region in the third semiconductor film, the

regions having the other conductivity type that is opposite to the one conductivity type.

2. A method of manufacturing a semiconductor device comprising the steps

of:
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55 0 P2y o[rorerr i Ilia 11111111111 L n s secondinsttatirg film
I nt erposed t herebetween; formng a first con ; ;- 0L pt y region of
one conductivity type in the first sem condy¢l ﬁﬂ‘mmmmﬂu!rng the first
shape first electrode as a nask; formng a fir*sst tshaperseconrd el ectrode and
a first shape third el ectrode over 5 the second sem conductor film and the
third sem conductor filmwth the second insulating filminterposed

t her ebet ween; etching the first shape second el ectrode and the first shape
third el ectrode to fforming afesteanicohdyptorsdmon seoohd sdniiookeluatod fibm saricn@irgdhape
third el ectrode,, resgec Jvely; formng through second doping treatnment a
second concentcPHEINYH tPﬁé’lﬂP%?/flﬂﬁmséﬁ%&ﬁB? t he one conductivity type in the

second sem conductor f]]l. n i,rd ncepiration | rity regiops,of the
one conductivity typeénllrlrlllrﬂkhél g?éogl é@ﬁﬁ@%dﬁ%’?o?ﬂ PPI ﬁénds%ﬂggsﬁ‘?gn@“d
sem conduct orgeldibdRduétBefil@cond concentration inpurity region overlapping

t he second shape second el ectrode; and form ng through third dopi ng

treat ment 5a fourth cdnueingedisteandurtive filnyon 6 seeqil dusubatidg &l f t h
concentration inpurity region in the third sem, conductor film the regions
havi ng the other con ‘Pgiatsflcot‘lgﬁgn‘f‘%‘fg‘(e{l@%‘bif’é‘ggfsé“i’@“i:th‘@f&ﬁlé conductivity

type. 4. A nmethod of mg ' ] t oL «levi SR SdA% Lk he
steps of: 20 form ng a1 ?g{)&%{e%&é%ﬁ%gg gw%mﬁéa@egﬁgcsem Ezﬂéndélgctt_h%r
film and a tdecomti comductendilat ay férind @0 first &hdper Sikst i edcatrodt iadghctitl B tHeOFREtNg a

second insulating filmon the first sem conductor film the second
sem conduct orseplicapdugiafitmea fim shapessenondosientiiode adisgenhio the pedond semicpmdictor

conduct i 2 r e b e ticd At oot I et i BRPSeB AR ot et i ng
treatment the first qonsiugihyegt htsruagil HRRmeAPARN CoR @G Hbubly eldhs! Of M

a first shape first el ectrode adjace o the first sem conductor film
of one conductivity type in the first semiconductor film, the second semiconductor film,

and the third semiconductor film;
etching through second etching treatment the first shape first electrode,
15  second electrode, and third electrode to form a second shape first electrode, a second
shape second electrode, and a second shape third electrode;
forming through second doping treatment a second concentration impurity
region of the one conductivity type in the second semiconductor film, and third
concentration impurity regions of the one conductivity type in the first semiconductor
20  film and the second semiconductor film; and
forming through third doping treatment a fourth concentration impurity
region and a fifth concentration impurity region in the third semiconductor film, the

regions having the other conductivity type that is opposite to the one conductivity type.

25 3. A method of manufacturing a semiconductor device, comprising the steps
of: '

forming on a first insulating film a first semiconductor film, a second

semiconductor film, and a third semiconductor film that are separated from one another;

forming a first shape first electrode over the first semiconductor film with a
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formng through first doping treatnment a first concentration inpurity
region --56 [[L [ — [ 2itlilililJIiiiel:1i1r of one conductivity type in

the first sem conduc i B i the first shape first electrode as a
mask; etching throug Br]ﬂitreat ment the first conductive film
and the second cond e rma first shape second el ectrode and

a first shape third 5 electrode over the second sem conductor filmand the
third sem conductor film etching through third etching treatnent the first
shape second ssrcemt mslatingfilm inteepdsed terebbimyeen;t hi rd el ectrode to form a
second shape second g] ectrode and a second shape third el ectrode; formng
t hr ough second dopi ndCTEgAHESk CORCapFaipimpyRbeisgiontdf one consluctivity typo in thgi on

of the one c [ : sem.conductor film and third

concentrati oﬁ@%ﬁlﬁ@?@gﬁ%y%lnﬁ hhg?%%gg%pgﬁﬁ%}ce{ch&o%as[@%@sg,n the first

seni conductor film &’Oﬂni&x?(i faicshagk semmCaedraL ﬁﬁdﬁlfirmsh%kdthfrﬁremc&gdé Qy?é?“gh

third doping treatnment a fourth concentration inpurity Tegion and a tifth

concent r atd orfbf riseend gemisgadsetor nfilchend Hhe dhisk sermiwondictorr fikm [with the secohd

regions having the other conductivity type that is opposite to the one
ety SRt Bireb

conductivity ‘acturing a sem conductor device
according to clai m 2,ecnihieie it shsefsk |46 i ' m a
conmpound of nitrogene%n one or erseéog’lhee?regﬁtgggésdgltg%:ﬁg%gkdrpgrg@%gﬁg}%%go
consi sting offola a segonflishagersdeditd, elendd@éhduwee@idshipeethire eRotodes RebpedtiveRy; f i | m
is forned froman all o%/ that contains one or nore elements sel ected from
the group consi st i ng fofming thippghrsecond dopipg trgatmentya seread spnenatiation impunify a

sem condygt or i c i .0..cl.aim3 wherein the . first. condyctive
filmis Fl ?r rrerggﬁ r o(?nfeg?ec gg%gzﬁ_ﬁ%lcé?uﬁit geobxb;f"he ﬁgc-%gﬁqse%%ongpct%&%me|a8ﬁeth{r§
sel ect ed fr orachbent@tion Pmp@xitg i reibMdoOhe bae cldublivit?fige W theafidt WS dhctdre
second conductive filmis forned froman alloy that contains one or nore
el enent s sel démednd rthensedoad gremigonduetei Eitrivntheosecdial cifceirgtican inpdyity Zregibn

h f nuf ri senj conduct.or deyi ce. according to claim4,
met hod of ma ouverqgigpl{ng H’l% sgconﬁ%ape second e[cctro e; and g

forming through third doping treatment a fourth concentration impurity

15 region and a fifth concentration impurity region in the third semiconductor film, the

regions having the other conductivity type that is opposite to the one conductivity type.

4. A method of manufacturing a semiconductor device, comprising the steps
of:
20 forming a first semiconductor film, a second semiconductor film, and a third
semiconductor film on a first insulating film#
forming a second insulating film on the first semiconductor film, the second
semiconductor film, and the third semiconductor film;
forming a first conductive film on the second insulating film;
25 forming a second conductive film on the first conductive film;
etching through first etching treatment the first conductive film and the
second conductive film to form a first shape first electrode adjacent to the first
semiconductor film;

forming through first doping treatment a first concentration impurity region
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-57 111:1111! 1111111111211 kITT 1111 N wherein the fi r% S
formed froma conpound of nitrogen and one or nore elenents sel€c

the group consisting of Ta, W Ti, and Mo, and wherein mﬁﬂﬂﬂm
conductive filmis fornmed froman alloy that contains o ”‘Mﬁ“‘]ts
selected fromthe group consisting of Ta, W Ti, and M. 5 & A ntthed 0

manuf acturing a sem conduct or device according to claim2, wherein the
second conductive filmis a filmminly containing silicon. 9. A nethod of

manuf act ur i NGfaons RIS tse fiﬁﬁib IsttRaREAIdord flnf 'b? i uiigié%ht.l’le }‘g?t"!&‘iéreg %iﬁkct) t he

second conductive filmis a filmmainly containing sfl _ d of
manuf act ur i nglectroderacomdsict or devi ce according to claim 4, wherein the

second conductive filmis a filmmainly containing sjilicon. 15 11. A nethod
of manufacturing a sé&ff B@n@%’@gﬁeﬂ’é@i%@“f%@%ﬂﬂpﬁ‘fg‘g@ &irgt|candyctive iihorasidrthe he

second condu %E%dg@ ddnlaeedve find td PR Bl sﬁﬂ)gts%wdnaeé}olﬂraﬁ aﬁg er ﬁrrs& glgqop%etﬂlgd 12.

A nethod of ma acturing a sem conduct or “‘device acco

wher ei n t Be smtode ovstdhecdecomsl deirdidonidsetar filid AAdTRE thind seRRboAIRIATIA; UM num or
copper. 20 13. A nethod of manufacturing a sem conductor device according
to claim 4 wherein thaingdhwygh durdietehing tredtinent the fizst ishipsn seednd gleatmde ahdi ng
al um num or I X hqd .far manufactuyring a m conduct or devi ce
accor di ng toqg‘?ggﬁsg?elfhl@neg?%ﬁoﬁc é%??ims% W?Bﬁ&ﬁ%ﬁeo%%‘@%&@rq I FesORGt ed
into an el ectshap thiraeRefigdesises selected fromthe group consisting of a
video canera, a digital canera, a goggle type display, a car navigation
system an audi o repfouhicg fgough/secend dofiag tregimpstr 5 scvahd convEntthon indpuGRYE

equi pnen a parta informajign term pal and an inage pl ayback evi ce.
“08 Php 3 rBbn ol they Sne” b usBhis Sabt Mather BeoRB ORISR Bty and dhird

sem conduct Ofe,JEeGRoP GRRIAY PohisR & tBL Bhe conductivity type in the first semiconductor

film and the second semiconductor film; and
forming through third doping treatment a fourth concentration impurity
region and a fifth concentration impurity region in the third semiconductor film, the

15  regions having the other conductivity type that is opposite to the one conductivity type.

5. A method of manufacturing a semiconductor device according to claim 2,
wherein the first conductive film is formed from a compound of nitrogen
and one or more elements selected from the group consisting of Ta, W, Ti, and Mo, and
20 wherein the second conductive film is formed from an alloy that contains

one or more elements selected from the group consisting of Ta, W, Ti, and Mo.

6. A method of manufacturing a semiconductor device according to claim 3,

wherein the first conductive film is formed from a compound of nitrogen
25  and one or more elements selected from the group consisting of Ta, W, Ti, and Mo, and

wherein the second conductive film is formed from an alloy that contains

one or more elements selected from the group consisting of Ta, W, Ti, and Mo.

7. A method of manufacturing a semiconductor device according to claim 4,
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2, wherein said rce i S incorporated into an electronic

appar atuses sele il g yggeup consisting of a video canera, a .
digital canera, aﬂgmﬁm :gmfspl ay, a car navigation system an audio
reproducing devices & | aptep personal conputer, a gane equi pnent, a
portable information termnal and an image playback device. 16. A nethod
for manufacturing a sem conductor device according to claim 10 3, wherein
sai d sem conductor device is incorporated into an electronic apparatuses
sel ected from the grehgemothsifirti c@dodtive fillndR o fram 2 cothPbiml ofCRMBEG 2

goggle type display, a car navigation system an audio reproducing device,
a laptop per d&hefe oraners Glementsselsatad fromthp group consisting of Br,eW; Tif andwstio] amd

termnal and an inma V. K evice.. 15 17. A nmethod for_ nmapufactuyring a
sgn' conduct or devi cg&:’g%g%r@?%acqng C@P‘g‘l‘ Ve {1%5?‘3{% %fpcfnsaélr?iyc‘gﬁo‘i?@f%‘is

device is i nesE nholcetbrdtschidied! iR e Pk GupMBRAGHbT9S, Woel §64 §f, From the
group consisting of a video canera, a digital carera, a gdéggle type

di splay, & car navigation system an audi o reproduci ng device, a | aptop

| 20 conputer ui nt, a portable information terninal and
gﬁr iS(r)rgge ploay bggk d%\/lg g%ﬁl%ﬁgggnangg%tunng a sgmmonductor device according to claim 2,

wherein the second conductive film is a film mainly containing silicon.

9. A method of manufacturing a semiconductor device according to claim 3,

10  wherein the second conductive film is a film mainly containing silicon.

10. A method of manufacturing a semiconductor device according to claim

4, wherein the second conductive film is a film mainly containing silicon.

15 11. A method of manufacturing a semiconductor device according to claim 2

wherein the second conductive film is a film mainly containing aluminum or copper.

12. A method of manufacturing a semiconductor device according to claim
3 wherein the second conductive film is a film mainly containing aluminum or copper.
20
13. A method of manufacturing a semiconductor device according to claim

4 wherein the second conductive film is a film mainly containing aluminum or copper.

14. A method for manufacturing a semiconductor device according to claim

25 1, wherein said semiconductor device is incorporated into an electronic apparatuses
selected from the group consisting of a video camera, a digital camera, a goggle type
display, a car navigation system, an audio reproducing device, a laptop personal

computer, a game equipment, a portable information terminal and an image playback

device.
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15. A method for manufacturing a semiconductor device according to claim
2, wherein said semiconductor device is incorporated into an electronic apparatuses
selected from the group consisting of a video camera, a digital camera, a goggle type
display, a car navigation system, an audio reproducing device, a laptop personal
computer, a game equipment, a portable information terminal and an image playback

device.

16. A method for manufacturing a semiconductor device according to claim
3, wherein said semiconductor device is incorporated into an electronic apparatuses
selected from the group consisting of a video camera, a digital camera, a goggle type
display, a car navigation system, an audio reproducing device, a laptop personal
computer, a game equipment, a portable information terminal and an image playback

device.

17. A method for manufacturing a semiconductor device according to claim
4, wherein said semiconductor device is incorporated into an electronic apparatuses
selected from the group consisting of a video camera, a digital camera, a goggle type
display, a car navigation system, an audio reproducing device, a Iaptop personal
computer, a game equipment, a portable information terminal and an image playback

device.

-59-



