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SEM CONDUCTOR DEVI CE AND MANUFACTURI NG METHOD THERECF
BACKGROUND OF THE INVENTION 1. Field of the Invention
5 The present invention relates to a seni conductor
di spl ay device using a sem conductor elenent (an
el ement using a sem conductor thin film. Further, t he
present invention relates to electronic e nment .
USEM] CORTHETCORIDEMIC I ASHD M ANMVESLT I G@IMBIHOD
portion. 2. Description of the Related Art 10
Techni ques of using a sehHEREWEtor thin film (on the
order of several nmto several hundreds of nmthick)
formed on a substrate having an insulating surface in
order to form a thin f|In1tranS|stor TFT) have been
in the spot! i B b ] £ INY ile
transistors are wdely applled to electronlc devi ces
such as I Cs and sem conductor display devices, and in
particul ar, are rapidly being devel oped as smntchlng
1. kahdhhtdnﬁ@uu¢an|d 15 crystal display devices and EL
di spl ay devices. EL display devices are also referred
t d'has praseminiinveitiati sslates tOEL PFyicopdpcsr é‘r‘%’lﬁﬁ’ gevice using a
light-emtting diodes (CLEDs). EL_di play devj s
semisendudtog tdermﬁtt {annglement gsingcR SCTRLOR adbetey flig § lrther, the
whi ch a ayer containing an organi c,conpoun , :
presgmfiapyniion @iﬁ@%@ﬂ%f@@@ GRWAmENbusihg Hyese 0@5&%&% gisplay device
(an anode and a cathode), and the EL |ayer usually has '
in a gisplavi BAEPBN structure. A lanination structure of a
hol e transporting layer, a light-emtting | ayer, and
an electron transporting |ayer devel oped by Tang, et

2. CRynsian ST RPN At uot o) Thi's st Pucture. hac
Xllegﬁ%xqf_% gﬁ Lgh od gtggﬁ? M4 td N 8in fil ﬁ {(/Jh&h?@ﬂér oﬁ%@eﬁpﬁﬁl toseveral

ces curren el ng research

hun?mﬂs ﬁgv & %‘?&‘i fotme?d?nll % ¥%ﬁs'&’a éﬂfpﬁryfrﬁulaﬁhg GlrfdZe in order to form

Bfence genera dition of an electric

a eHih Shieh tSnQRkR! (’ﬁdl" ) Ha@@ﬁee.n in the spotlight in recent years. Thin film

transistors are widely applied to electronic devices such as ICs and semiconductor display

devices, and in particular, are rapidly being developed as switching elements for liquid

crystal display devices and EL display devices.

EL display devices are also referred to as organic EL displays (OELDs) and as organic
light-emitting diodes (OLEDs). ' |

EL display devices are self-light-emitting. EL devices have a structure in which a
layer containing an organic compound (EL tayer) is sandwiched between a pair of
electrodes (an anode and a cathode), and the EL layer usually has a lamination structure.
A lamination structure of a hole transporting layer, a light-emitting layer, and an electron
transporting layer developed by Tang, et al., of Eastman Kodak Company can be given
as a typical lamination structure. This structure has extremely high light-emitting,

efficiency, and most of the EL display devices currently being researched and developed
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EL el enent, which has an anode | ayer, an EL | ayer, and

a cathode |ayer. There is emssion of light in the

or gani ¢ conpound when returning to a base state froma

singlet 5 excitation state (fluorescence), and when

returning to a base state froma triplet excitation

st at e. (phosphorescence), and the EL di spl ay device of
empf?é( rgqst(ggté‘ﬁEUTP’nventi on may use both types of |ight

enission. Further, a structure in which a hole

i @lseftf? Jggrence genpsrted by rsyslstitionof anajetric fellf isebtained in rhe
ELe itting Ia%?{g and an electron transporting | ayer are

I Ry dehis p @8r anpilealayemaockL dmer, 40l a ctliodet laye. | There is

whi ch ﬁ hol e injecting layer, a hole transporting
emission of ighy inghe ogganie tompowydwhenmetatmiog roa base state from a singlet

transporting |ayer, and an electron injecting |ayer
CXCHAEON AR HatlEpreseentdle angnwhen reanoie tay bdssauie fis@da wriplet

Dopi ng_ of ahma@eri al such as a fluorescent pignment
exc?tﬁlangWée (phosakorepsenceh gndahe ELndisplay deviteofrbe frpeseReinvention

Al |l J|ayers faqrned between an anode and a cat hode are
ma‘f‘é?eek?qlgmfﬁogé‘ﬂng??’@&ﬁm- as an 15 EL layer within this

speci,ficati on. The above stated hole injecting |ayer,

haTuEther G FYTE ARy whi ole njegtingdayerta e trapsporting layer, a light-

. I.ecfar on tc{ anégorti n% | ayer, and el ectron injecting
CMILLNGEIATEy 1A R EfoR B BiRorHpg laxerase laginated in orgleEon an anode; and

. Note that the. enissi f 1ight by the EL
sty e 1t SRR ARES I g TR o Rf Hgmaoring oger  befgritcing layer,

e also.that, throyghout this

o B TR B BB b AR ) e

| gyer.. apd_a cathode are referred to . )

an ERAERRAZRE e Tting PEERt 0T o Gt hbimenc inco he
-+ has, ;@R III:E?B i th a plurality of pixels, each
hghg?ﬁuvﬁl %Agﬁéﬁ %ﬁ%r%]atrr}neé? el enent. An image is

di i ' ' ntrokli the .

PSR ) aRONS 0, ol BRIl s
EL 1R Wirhpa il Ig}d IniR&RAL AL NS (580 rting

gy%_lr_ > _Il_t A nl.t;} ﬁaékg%%@% ggﬁg?%@@sﬁtﬁ% hﬁlg\%;ggclrgé{éfe)}'&og Frﬁﬂg)ortmb
laye 8 light ledidi6 {51298k, *EkNR AN Pordicd Eﬁlalnli'@ec%a inj ! Byer are
" is therefore 'possible to integtate functiona |{y =
therefor€ ull ten@mddWithaheRIDBiEAt e and realize a high 2

definition i mage display.

Note that the emission of light by the EL element is referred to as driving of the EL

element in this specification. Note also that, throughout this specification, light-emitting

elements formed by an anode, an EL layer, and a cathode are referred to as EL
elements.

Anactive matrix EL display device has a pixel portion with a plurality of pixels, each
of which has a TFT and an EL element. An image is displayed in the pixel portion by
controlling the electric current flowing in the EL element with TET.

In particular, a high mobility can be obtained from a TFT using a semiconductor
film having a crystalline structure as an active layer (crystalline TFT), and it is therefore

possible to integrate functionality circuits on the same substrate and realize a high
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Sem conductor filnms having a crystalline structure

i nclude single crystal sem conductors,

pol ycrystal |l i ne sem conductors, and m crocrystalline
sem conductors in this specification, and in '
addi tion, include the sem conductors disclosed in

defidipanasge disPal,ent Application Laid-open No. Hei
7- 130652, Japanese Patent Application Laid-open No.

i . [ [ Lai d- NO.
e 860 F2h B SOl TGPl e

semicdnduOPE) pBR'cwkﬁﬂlixﬂ%’ei‘rﬁé#‘%&muﬁ?.ta\ﬁﬁ%ﬁc%&e I;t}i'[l:ul# sgﬂ}iga/ﬂ‘gluctors in

two million 'crystalline S ar'e necess

this Rb¥@licaB, T4nd & £&Utibn( Hl%{‘.?%f Eh%rsﬁaﬁﬁéo(?{dlruggorg %Bgﬁeﬁ& I)l(rg l] apanese

portion) in order to structure the ac

Patel Pcﬁﬁi@bﬁfyﬂ gﬁﬁicgﬁn I‘@@%{]{E It rB g?ﬁg,g ?ﬁ{}%ée g#?gtg zfr\]%@flcation Laid-open

crystalline TFTs are

No. fHBICBI7833D] 1apafibdcC Phiehe fgﬁsﬁggq%ih@ LE'E@BP& iw&elgxt 15H%gﬁ%8, and

speci fications required splay device

Japasiesd RateneAGplitariiiBEidt §eROUS B B f40i Mage di spl ay,
it is necessary to assure the relirability of each

¢ Bysterlnl drieemillidn add twé BRI @Ik ALhESF I 4 :
as divided bet V\régn t hose of Ci% on st aﬁﬂgﬁcg%gﬁéﬂggng‘gamml

matok cacuif fhesdAliee refRRUAG! B pigéll StisHE th 8R1ePRo GHRUERDE the acrive
nmobility, S-value, and threshold value are known as

mator Edtdidptayatevica ied nflré efan dhaen@hbe e RRIlIASTET®ar@R8duired for -
important off state characteristic. However, there is

the zttgnhedifenciionditatirtiies fofihed ut denjerphsiy. yThegeamsa b equired -
with crystalline TFTs. 20 Furthernore, crystalline ~
for cheTiEl displaytdevicerme susesl and iVIoBdérr @nsirirmrsable image display, it is

(transistors nanufactured on a single crystalline
necessiy ¢@ AU die linkilinaoidachgirysgllise TETE rom a

rﬁ%jﬂ_a ility standpoint. For exanple, a degradation

p etisticpipe fpechasidetsid|as tividmbbeatvecrorhose of arnt state and
b étge e%fectr-ié current flow ng when the TFT is in an_on
thosg phan pHgrasey, Charmcterstiss suchagonanrept meotslige$ viakue, and threshold

i current fl ow ng Mi_‘en the TFT is in an off state) rise, .

valugage Knowisasqn 4t qhagc tarstics sandaifk G usesn Bithe Brosyiarpastans off state
Charbeen observed. It is thought that the hot «carrier

8t Y% s the cause, and that the degradation

nomenon i s.caused by hot carrigrs devel opji ng due . .

PR TE et Sisr £ e Shlea i thef e off e, EBtSRb e ateH high wich
crystalline TFTs. '

Furthermore, crystalline TFTs are still not used in MOS transistors (transistors
manufactured on a single crystalline semiconductor substrate) using LSIs from a reliabilicy
standpoint. For example, a degradation phenomenon in which the mobility and the on
current (the electric current flowing when the TFT is in an on state) drop, and the off
current (the electric current flowing when the TFT is in an off state) rise, when a
crystalline TFT is continuously driven have been observed. It is thought that the hot

carrier effect is the cause, and that the degradation phenomenon is caused by hot carriers

developing due to a high electric field in the vicinity of a drain.
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A lightly doped drain (LDD) structure is known as a

nmet hod of lowering the off <current in a MOS

transistor by relieving the high electric field in the

vicinity of the drain. A low concentration inpurity

region is fornmed on the outside of a channel region

V\An%u tGi(i?é’St ructure, and the | ow concentration

i nfuighe g¢l shrains(LLdPp stractutoisdsicam ADPmBhaRf Bverhd the off

part.i cula)r, the high electric field in the vicinity of
curgeRy ig a M WS mansiskerdwyadlieving thedtich elacuricdlelEhifbe Vicedfy Fehe drain.

prevented, and the reliability can be increased when .
A lowegomcpatrations tmpetitrtegion inforotedtdnethi: DRGGHONCIOMRT BTN with

with a gate electrode through a gate insulating film

thig glavetE, And diee kavaspadertbbjonGRhMrityregion &8 )refeetierct Bkn DD
a region in 10 which the LDD region overlaps with the

" Tegiphre el ectrode through the gate insulating film is

referred to as an Lov region (first LDD region) ("ov"

i -g%p@gap,mm@miemq idin' thespanitf bf did dmin deéleeved, the hot

al so that structures such as an LATID (large tilt
carfer eifeqr ranah Beevenardh)andstheureliobiftaeah hn indieDdd when there is a

i nverse ThL%D% tructure are known as GOLD

St ‘Ilrﬁcllnu?”ééc. thes LiNer egion gvesham with we gateeclierrovh cirough a gare
. i de |s are,formed by silicon, for exanple, reported
msx?lﬁtu'}%\/\?xh'ﬁ :gatﬁ:/[d,ram(?yq{&ﬁp@pg i DIRNGBR siructpre). E¥vp7that a region in

Techni Di.gest, p. 523-§, 1997, an it has been
Wh‘é}ﬁfﬁgﬁ’ L@%“@H&to W e;gaé%'é?ﬁf@ge thapugbihe gape nanlating film
.. be _obtained conpared it her. TFT, structures, Note .
is e B A i SRR At dEDarie] oot hindiacs taveriepoim. dhis -

Yol does not overlap 20 with the gate el ectrode .
Spe{;ﬁ%g%h the gate insutating filmis referred to as an

850 Wy RSO0 AP 58 BRI b, LRt i
f.aot.uri . i bat h Lof f [ d
s BV (A0 T5TcREPEETIg: R, 0 ALl LT e

ThetBakh.Ccong ﬁrd&?ﬁﬂ%ﬁi lﬂyﬁ&(}?ﬁ?&vmg% V&"?Pﬁi E\gﬁféce%nr,] go\afiteggmﬁ%?reported

l'ayers w th nmutua ering

in Hasid, 8 A&ﬁﬁbédm?én& §3E§! ffl@llthﬁmaani%?fébggsft?é.}5%16%997, and

met hods of formng the Lov region an €gl on-

it hidoRWonfit¥ed TRSKSn 8% e&@%@gﬂomlﬁBﬂﬁ ch@ bk %‘)g(irtlgg%odnpared

Lov region and the Loft reg en using a nma
with féef TRIESmafrukocess steps is increased. On the other

Note that, in this sbeciﬁcation, a region in which the LDD region does not overlaﬁ
with the gate elecrode through the gate insulating ﬁlrﬂ is referred to as an Loff region
(second LDD region) (“off” indicates “offset”) in this specification.

Several methods of manufacturing a TFT possessing both an Loff region and an Lov
region have been proposed. A method of using a mask, and a method using a gate
electrode having two layers with mutually differing widths and a gate insulating film by
self-alignment, can be given as methods of forming the Lov region and the Loff region.

However, two masks are required in order to form the Lov region and the Loff

region when using a mask, and the number of process steps is increased. On the other
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i,nsul atin |
ﬁha“éovgﬁ*aéﬁ’fa ng e boveragiy andsiiedio

4 hand, when formng the Lov region and the Loff
region by self alignnment, the nunber of masks need
not be increased,, and it is possible to suppress the
nunber of process steps. However, the width of the
gate el ectrode and the thickness of the gate
fil influence the position in which the
Efgfﬁélofléw telfjaligrmeers, the number of
tching rates of the gate el ectrode and the gate
maﬁ?‘ﬁ %F%&Oﬁ Ee fiRqrpasgrs anf ic I%P@Fsu%fe osugpress eyl numleer of process steps.

reci sely control the positional alignnent of the Lov
Hogéb?fo%%%ﬁﬁwg t@%ﬁ?terf%@tmﬁie angmltw%@wﬂﬂfgm EVENTUNing film
. ol n view of the above, an object of  the_ present
inflyches e GPIUon I8 B BEsLetecaimed tholbfasgioneformed. The

an Loff reqi

ol GTA0 SR n20l o0, e Loll egian, apd Luiher,

desired | ocations. rt her, opj ect . of t present
pregiert N e Rosmenababeraresis ol e Eh e spieCie b saion.
characteristics can be obtai-ned in both an on state
and an off state. Another object of the present
inventionistosr' Lqh L &hdabi i
seni conduct or diPSPray-4 e Havrag—a—seni conduct or
circuit forned by this type of crystalline TFT. 15 An
inpurity is added to a sem conductor |ayer by using a
self-aligning man i ' t.r i :
ISR BEbRL ol o OB B0 LB ERTFR e e

ofngaggsm b W dmink SYI 1S .re-g[b?xl?{?nfﬁ-a gbdm&mednhsf}l&ﬂmg e%gilg%rm an ’

ayer conducting adayer closer 't

\ Lot | . ‘
Lovlsl‘(;ég]é)‘ﬁoﬁgﬂ" Gh 9ot éﬁg{n ﬁ@déirreac}ogﬁfcﬁxs.e_ﬁﬂﬂeﬂd@ﬁ ?g’%‘éﬂgﬁﬁ‘éﬁ present

er in a chann ongi tudi nal™ “direction

invdrfiEt 8 dhliec &rl‘}%lﬂrﬁaﬂlgﬁ(ih angenh Besd Eﬁiraé{eﬁ@ié% bee obtained in

sem conductor layer 2 a second el ectrode).

both Balon skdtetahdanSdEsiatd. CAhbORT obRer dfeh8pedtaRnRlvention is to realize a
| ongi tudinal direction refers to-a direction between

higlarelpbilie séa@oaduentd dasplhiyaddvidedgivaiy & fenttbethu@oEaitdieformed by
noves. The | engths of the channel | ongitudinal
thisdipeof dgstallima@rTFEr novenent direction) of the first
gate el ectrode and the second gate el ectrode
( Hex &mpugty is aflded ed atsemsiomduytomsayen by w@Hggatetf-aligning manner in
el ectrode width) differ in the present invention. By
whigle n geterslemgraderis unlizd; anhbwiitihg a Brask, forming an Lov region and an Loff

region. The gate electrode is formed from a two layer conducting film, and a layer closer
to a semiconductor layer (a first gate electrode) is made longer in a channe! longitudinal
direction (a channel length direction) than a layer farther from the semiconductor layer
(a second electrode).

Note that, in this specification, the term channel longitudinal direction refers to a
direction between a source region and a drain region in which a carrier moves.

The lengths of the channel longitudinal direction (carrier movement direction) of
the first gate electrode and the second gate electrode (hereafter referred to simply as the

gate electrode width) differ in the present invention. By performing ion injection with
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the first gate electrode and the second gate el ectrode

as masks, and utilizing the difference in ion

penetration depth due to the difference in the

t hi cknesses of the gate electrodes, it is therefore

hgg;gsi ble to make the ion concentration within the
ths eindtgardlatide havehe sd-053L th the second gate . _

el ectrode | ower tha%btﬁggfgt%eggﬁgg%%rgﬁ S YRS Ehedifference
inos peh@ethicdtchl R¥G he first .gate

el ectrode, vvi(?jlvﬁout pgsfb??g%?%b&g}élﬁg% IENESIES O e glectrodes,
it &l thetefoteposkibleadidak®Rhe iids | wBh &, 40, TRke the ion
! concentration wthin the 5%2%“%8‘?1‘3‘5%‘0‘?‘&?‘ ngF SeRicapdyctor layer
otmédbehdaeh the sdeoadtaared] 208 r than the ion . .

concentration of t'thgg se?n&géondu&eggﬁ\na%’grlo?\fi?nqe&&%‘f‘@?} within the
setnelonduttog ldyef Bica @ARIRY Lidout .positionin

bel ow t he sygcond gat e eﬁgﬂrr (tee.el%ht&%r‘ fvh[g‘?)?t]f‘ﬁét“l%‘gg below the

seqoegl gace ¢lec kQUdTEH aUdiS, FRSKRsibRNY nlRE gl%{ iﬁ{él%wog Al rz%;')% within the

width of the first gate ectrode an

sethivendacondiagat do@&f tEQsle W?irﬁea%ng{egtrhgggg%gf than che ion

et ching, and control of the |ocatfon 6

conegittatiocandf thesdmeahd@toP laveh Siok B ' CONES
-easy conpared to that of cagtﬁveﬁti ocﬁgﬁpggg‘#p{%‘gs@m gate elecurode,

Wiﬂh@nSpqsiB'Oﬁing,betﬂ'vﬂtﬁ@sec@ﬂéigﬁfeqﬂ@dtr&iel gnnent of the Lov
relgi on and the Loff region becones easy, and it al so
15

beebenrelse Baif yedion BHbHhet isth@ nAslInd ﬁ’(ér@i%_rcdgﬁlkrtﬁgwidth of the-

~ characteristics. Structures of the present Invention

firsgigatestlooumode hodithé wadtuiof theeseobnd BgrenrIeRMe MANER! Erolied by -
i s a sem conductor display device having: a

etchag sod dortrokofichy ducationms dhobofregictat BitieNgeat | FeBe LEv reoion
gate insulating filmcontacting the sem conductor ©

beqoﬁ}eér‘?as‘a qumlsﬁtre@ apethak exft cadencontlagtanngled. h @(ﬁ'@é@uenﬂy, minute
i nsul a_i ng film_ and a 20 second gate el ectrode

posiiniad @ligngenn of the $ov gegioneinedctheolielf regiou det@hézedy, 4hd it also

b that: the sem conductor |ayer has a channel form ng

CCPRYS 6ASY torprrarvie acldht hevingglesitdtkchanaraestickor ni ng

r (:;%ifon, an? @ésour ce region and a drain region

c T HEHIH Q! e PISSEN ingegitiders aroxhopmebolpwit h of the first

ge}%e el ectr ?dﬁ%i n a channel |ongitudinal direction is

wi‘d&FUCHRE QT (iR hingentipe ise sanigogdtaorilisplay ddeice having: a
Semtipo%dsuhgngel kon i tudi nal direction; and the LDD _

r egions ' oVeEr T Up ¥ rgylagng girficed geseimsulasngfilne Romigeting che
semia Rt layer; a first gate electrode contacting the gate insulating film; and a
second gate electrode contacting the first gate electrode;

characterized in thart:
the semiconductor layer has a channel forming region, LDD regions contacting
the channel forming region, and a source region and a drain region contacting the LDD
regions;
the width of the first gate electrode in a channel longitudinal direction is wider

than the width of the second gate electrode in the channel longitudinal direction; and

the LDD regions overlap the first gate electrode, sandwiching che gate
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6 insulating film Another structure of the present
invention is a sem conductor display device having: a
sem conductor | ayer fornmed on an insulating surface; a
gate insulating filmcontacting the sem conductor
inswlayMss filr, first gate el ectrode contacting the gate
insuTating film and a 5 second gate el ectrode

C RARGEE AALCIS of e S8 oy Eh 86 LA ARt F0AT iy €t having
a sehfebtuctbRy Er98HARS oft gﬂtiﬁé?ﬂétg%dsugﬂg? : %h%%ﬂ{'g%y%ﬁ%g]ﬁﬂg contacting

region, and a source region
the GOMIAHHLBGT (AR ;LD s bR RIS i dth, of . the first
“gate el ectrode in gt%ﬁgﬁﬁﬁoﬂégaﬂﬁgﬁ%g&ﬁ?? inspRging s and a

Ihdlgdte eldeddd RenVctinb AE 4ihe ate el ectrode in
Secthe ctﬁaennel Ionaiwtcg%lf’rgg% ﬁgélgf’%%ﬁq%r%{;jo(fghe LDD regi ons

OV@htRBerMel in tg. first gate el ectrode, sandw ching the
gate insulating film and the channel form ng region

over | aRssetitdhdur ISR Rk agﬁ{a%ngi f?ﬁ‘%%q%%?’h{g)r[) regions contacting

sandwi ching the gate insulatin
the 8hanied ¥6@niak réA6n PIRBLMuré eIl A d Grath W%GIHnCc%?{EM:%%he LDD
di spl ay device having: a sem conductor |&yer formed
regiofs;an i nsul ating surface; a gate insulating film
contacting the sem conductor layer; a first gate
el ect tlegteidthof &ﬁﬂrﬁ%&t&@e@@é@ ihAEhAhd[Mehdihkifal irection is wider
second gate el ectrode contacting the first gate
tharetlee wicdhtlef cheskcandidaretieneads inde chanagdtiengiaglindlMirection;
that: the sem conductor |ayer has a channel form ng
regi othe LDD rexgoransvetiapteich kingficst bereadhastiogle, §0kimidiang the oate
region, and-a source region and a drain region
insubgmgalthni;raqdt he LDD regions; the width of the first
gate electrode in a channel longitudinal direction is
wi der theoshanael fomningdrdgial avedaseodthl dat sscehdcgatedelectrode,
| N H}_@ hanne|] | ongitudinal direction; the LDD regions
sanciwg ghgicere inpelating filmgat e el ectrode, sandwi ching the

. g %neother stfucture of the presentinvention is a semiconductor display device having:
a semiconductor layer formed on an insulating surface; a gate insulating film contacting
the semiconductor layer; a first gate electrode conracting the gate insulating film; a
second gate electrode contacting the first gate electrode; and an EL element;
characterized in that:

the semiconductor layer has a channel forming region, LDD regions contacting
the channel forming region, and a source region and a drain region contacting the LDD
regions;

the width of the first gate electrode in a channel longitudinal direction is wider
than the width of the second gate electrode in the channe! longitudinal direction;

the LDD regions overlap with the first gate electrode, sandwiching the gate

insulating film;
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insulating film 7 the channel form ng region overl aps

wWith the second gate el ectrode, sandw ching the gate

insulating film the EL el enent has an anode, a

cat hode, and an EL |ayer formed between the anode and

the cathode; and 5 the drain region is electrically

connectﬁd c:i'? thg anode or the cathode. Another

struct the afannkk PrRBENtedidlY Rl i ' uct or

di spl ay devi ce havi ngl;g a sen cg%&ugf{gﬁl tﬁg/ggr%&gr%‘g electrode,
sandwmhingwhel gaté tgubuingdt@; a gate insulating film

cont ac;ﬂﬂggb the sem conductor |ayer; a first gate

el ectr ehinaaitibag ah heod@ e atidel! fid '

second gate el ectrode contacti ﬁgﬁgh;g{d]‘#?%]{'ldég%fg%gdgetweenthe
anotleand oblecathddenatdct eri zed in that: the width of the

first gate electrode in a channel | ongitudinal

di r ect tandiasn végiien is elecchedllytdoanud il fo Bife érflﬁ iy Bathode

gate el ectrode in the channel |ongitudi na g’i rectfron; —

{ hébrlathetstgatie of de prage: itoentior ifP AL RNRRG: dibIAIRIRe having:

section in an end portion; 15 the sem conductor ‘layer e
a Sh@g:cmda;lhmrrlw'ar fmm a4 Qisﬂhlting P59 h Gt iﬁﬁﬂ&é‘i‘&é ﬁl&@ contacting

the channel forming region, and a source region and a ©
thejseaninondygitonlayen adfirsi gage theurb@ortBeti Wi shRSinkBRing film; and a

regions overlap with the first gate el ectrode,
Secmg(ﬁﬁt%hlbﬁ@mdmeomténg thesfilsegdteglektibde; and 20 the

channel formng region overlaps with the second gate

el elarpeigaized i &m\m ching the gate insulating film The

LDD regions in the above structures may be formed in a

sel f --afbegvidHyofthe fistt gatsyelentutide in achdmelibhgitudinehdiftdc tion is wider -

hi né%tiggésggi conductor | ayer with the second gate .
that} e WigH ohEheseqang gaes:legtradetin shp clamael langiedinabdirection;
t he conceptrati on_of the inpurity in the LDD regions
the first gate electrode has a tapered shape in cross section in an end
portion;
the semiconductor layer has a channel forming region, LDD regions contacting
the channel forming region, and a source region and a drain region contacting the LDD

regions;

the LDD regions overlap with the first gate electrode, sandwiching the gate

_insulating film; and

the channel forming region overlaps with the second gate electrode,
sandwiching the gate insulating film.

The LDD regions in the above structures may be formed in a self-aligning manner
by adding an impurity element into the semiconductor layer with the second gate
electrode as a mask.

With the present invention, the concentration of the impurity in the LDD regions
at least contains a region having a concentration gradient in a range of 1x10" to 1x10*

3 . . . . . .
fem’, and may be characterized in that the impurity element concentration increases as



10

i5

20

25

at least contains a region having a concentration
gradient in a range of 1x10" to Ix 10" /cm, and may
be characterized in that the inmpurity el ement
concentration increases as 8 the distance fromthe
channel form ng region increases. Another structure of

the UieanedB@N thé BNAMH RinliSe egflineRAduUct or di spl ay
device having a switching TFT and a driver circuit

TRInother #hicthre 0P thd}fe f&BhAGK i§ E-getﬁ[&@n[lh@togupﬁs[;ﬂ n%«ée%%e having

circuit TFT each has a sem conductor |ayer

a svARhiMS TFAtdith d4VdrasRuitd' TRt € insulating film
contacting the sem conductor layer, a first gate

eli@giHiglde contacting the gate insulating film and a
second gate el ectrode contacting the first gate

el ect elglgvicdiRg Wrdtdhdahe HhQed difchic ’Hﬂr 8l l@é%tarsgﬁ?cdnlg ufror layer

channel |ongit Udinal direction is wder t han

forn¢dhaoinstlaeng QaoRE, DRk einghlaGht ARE cdritaé iy BRIMRbnductor tayer,
| ongi t udi nal di rection; the senri conductor | ayer of the

a ﬁlsv\gﬁ&mlétgr&ﬁTcdtﬁﬁct@l*ﬂH&r@ﬁ hs AN ilE HrRNa second gate electrade
overl apping with the second gat e el ectr ode,

consumithyithbifing ghiteclgedadd; nsul ating film first LDD
regi ons contacting the channel formng region and

over | appwiigh of thi firheatd dledu@irtiea chbeed tageudinal direction is wider
sandwi ching the gate insulating film second LDD

tham dyt eithadnbasicond gatecelédurade infhe ORanmed ilomgrudamd dérection;
source region and a drain region contacting the second
LDD r &yt sgmsicondutot hyesefmhe switabingr T Bjres a ghanhe forming region -
driver circuit TFT has a channel form ng region

ovegerning ppththeniechnd Igetes@lcm@ieg amivertbmgr%q @ate insulating film; first

andw ching the gate in ating film_ third LDD
LD[Séagleﬁ%C%ﬁt:‘a%g thege h%’@eikéﬁw regmﬁrhigo\ftfé'gpamaﬁdl the first gate
rIa Wlththefl te 20 r ode,
elecg qlg-,éheﬁt% u’PH qqgsqcppﬁ.l %jﬁaetéownézéctmc the first

i.on an -a drainre contacting the, third
LDI?@%&I%% anAASOWEE r%&l%&l?@ﬁ@f%? ER L eRe IR RGP gegions;

nd?® sem conduct or di splay device having a switching TFT
aCand a driver circuit TFT; in which:

the semiconductor layer of the driver circuit TFT has a channel forming region
overlapping with the second gate electrode, sandwiching the gate insulating film; third
LDD regions contacting the channel forming region and overlapping with the first gate
electrode, sandwiching the gate insulating film; and a source region and & drain region
contacting the third LDD regions.
Another structure of the present invention is a semiconductor display device having
a switching TFT and a driver circuit TFT;
in which: |
the switching TFT and the driver circuit TFT each has a semiconductor layer
formed on an insulating surface, a gate insulating film contacting the semiconductor layer,

a first gate electrode contacting the gate insulating film, and a second gate electrode
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25 the switching TFT and the driver circuit TFT each

has a sem conductor layer fornmed on an insulating

surface, a gate insulating filmcontacting the

sem conductor layer, a first gate el ectrode

contacting the gate insulating film and a second gate

el ectrogde . 9 contacting the first gate el ectrode; the
CoptRftinedhediy gate elecyades el ectrode in a channel

l ongi tudi nal] direction is wder than the wdth of the

second thawidthioé the feainele¢reodsinnnbhnhd heiditadinmddirection is wider

direction; the first gate electrode has a tapered
thap she widrheofshe seqand gare tlacaodeiighe chapoeltlomyicuditd direction;

sem conductor |ayer of the switching TFT has a channel

f or m ndhe digstogate wlestredephasgy awiapretihshage dandogateetion in an edge

el.ectrode, sandw ching the gate insulating filny first
POLEPIy egi ons contacting the channel forming region and

overlapﬁéng with the first gate el ectrode, .

sandwi £ pgnicpadyctoelayersel dieismitching FE deondhiubR! forming region

regi ons cqgntacting the first 10 LDD regions; and a '
°V§g KBS F’ég} B sa9and careslpctreds, sandwinhingttha gathiessledng Gim; first

regions; and the sem conductor |ayer of the
LIE*BEG@PREF?@&FW!&%@ a@nﬁ tomingregiosrandeyerlagpiog with the first gate

over,d appi;ng,wi th the second gate el ectrode, :
elecandsi *%ﬁidwg@ﬂ%t ke Pﬁgf?lﬂé!gi  $5cppgl LEHY Fegionsppnracting the first
uj@ i ons contacting the c@agnel formng region and _

0 g?ﬂ*%‘bspﬁﬂﬁa\i?‘t“ﬁe FFa0% P2 dan EEION ripagtingghe second LDD regions;:

andw ching the gate insulating filn and a source

Fegion and a drain region contacting the third LDD
concentration

0o it e RO R S PSSR
o AR5, S A SRR P A
Lo OSES  0 SEL SRR 385 AR AP
eleRf838Nantl \’(%iﬁtt%%{b adB %m&‘&?g“f@gtdn% guré@?&clo@a% ag ﬁrain region

in the thir Tegions at st contarns®a re

cof@¥ting cRe BARTEDID addi@, gradi ent i.n a range of |x 10"
to |Ix 10L8 /cnmi, and the inpurity el enent

CORERRthepkQ@Bnt DEFRRRAS 1S cdtendashbanstaht iQBLERLn the fisse LDD

regions at least contains a region having a concentration gradient in a range of 1x10" to
1x10" fcm’, and the impurity element concentration increases as the distance from the
channel forming region increases. |

With the present invention, the concentration of the impurity in the third LDD
regions at least contains a region having a concentration gradient in a range of 1x10" to
Ix IO“’_/crn3 , and the impuriry element conceniration increases as the distance from che
channel forming region increases.

With the present invention, the first LDD regions or the third LDD regions may-be
formed in a self-aligning manner by adding the impurity to the semiconductor layer with

the second gate electrode as a mask.

10
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channel form ng region increases. 25 Wth the present
invention, the first LDD regions or the third LDD
regions maybe forned in a self-aligning manner by
adding the inpurity to the sem conductor |ayer with
the second gate el ectrode as a mask. 10 Anot her

3! POk RSO ORI OB RETL RIS aving

di spl ay device sem cond

a S@ﬁl@ﬁdﬁl@ﬁﬁ”l%}e ﬂg’ﬂ%c r?&r?rmﬁ‘laﬁﬁé? ?C%uégétlg?a%%gnggﬂm a first oate

first gat e ect ro a secon

elefch'baff Wbt agtesﬁ‘é&@gdém O;I &?e‘?l?laf ! Ssteﬁ%n g{lfllﬁfg 2 |ﬁlr5rﬁ interlayer

I nsul’ating secoﬁ

insBfs '%rﬁt“é*“fa%é% BB PR TS5 e Wingy

sugﬁﬁggteng&y iHAY the sem conductor Iayer the first
gate electrode and the first wiring are forned

cont acfHengh b hﬁs&lé‘%ﬁc Elrﬂsiéj kbl HgoJe!rltHé 1&591[2?(21% %g[g(?&%overing the

gate el ectrode an e second wring are

serfilRBhdGédonthybhe first’ gate electrode and the first
Wi ring, respectlvel y; the first gate el ectrode and the

First e fiRggieeelt QEdmRladd OB Arst iwishg GRN Rl Dncddddd the gate
. the second gate el ectrode and the second wiring are
inshibtingdilios om a second 15 conducting film the first
interlayer insulating filmis fornmed covering: the
first drtsec@ideiedderodd fivl hecaimhdoatiag Btedbini @@ niddiig the first:
first wiring; the second wiring; and t he gate
gaterededeatderngd thielfirye wines aspedivielit er | ayer i nsul ating
filmis formed over the first interlayer 20
i nsul athierfgst gatelettrede ahé thefiisatwring arerfgrohea fromnmstst conducnnu
covering the second interlayer insulating film and
filmep as to contact the first interlayer insulati.ng film

t hrough a contact hole forned
the second gate electrode and the second wiring are formed from a aecond

conducting film;

the first interlayer insulating film is formed covering: the first gate electrode;
the second gate electrode; the first wiring; the second wiring; and the gate insulating
filmn;

the second interlayer insulating film is formed over the first interlayer
insulating film;

the intermediate wiring is formed covering the second interlayer insulating
film, and so as to contact the first interlayer insulating film through a contact hole formed
in the second interlayer insulating film;

the intermediate wiring overlaps with the second wiring through the first
interlayer insulating film in the contact hole;

the semiconductor layer has a channel forming region, LDD regions contacting

the channel forming region, and a source region and a drain region contacting the LDD

I



10

15

20

25

in the second interlayer insulating film the
internmediate wiring overlaps with the second wiring
through the first 25 interlayer insulating filmin
the contact hole; the sem conductor |ayer has a
channel form ng region, LDD regions contacting the
channel form ng region, and a source region and a
IS n region contacting the LDD 11 regions; the width
of the first gafe electrode in a channel | ongitudi.nal
dir ectflhér‘f’léﬁl ithiefirst gatanlectredeindt dhanfietlbrsiseltaddirgaticn is wider

el ectrqde in the channel |ongitudinal direction; the
 th Z‘ﬁﬁ’é‘ ﬂ}

o thersgconshgasa elezenotle ps the dtannbElosgitatidalghitee tion:

el ectrode,, 5 sandwi ching the gate insulating fi.lm

and t Hae| ghsnneli fonming aegiap overlps heithi et sgabd gate electrode,

| egtrode, sandwi ching the gate insulating film
sanﬁw&iﬁ%t gaje ingubatite filhs apdesent invention is a

sem copnduct or di spl ay device having: a sem conductor

| ayer 65—@@ ggioghovertan withribe St foatesleatrate eandwiching the gate
. insulating film a first gate 10 electrode; a second
msyatEe 8iBetrode; a first wiring; a second wiring;, a

figyst ,interlayer" insulating film a second interlayer

| ARPHIET HEUI e L thPTRRANE AR i AFRiRg dueied daplafde vice having:

el.enent; characterized in that: the gate insul ating
asel"'i“F?ﬁ“?‘éCt‘PB Ferdophet ORRE INHLYIREG SURgee i fase tnsulagipg filmppa fitst gate
I the, 15 sem,conductor Iayeéﬁ;s the first g\at e el ectrode
eleciiofles HesGOnd ea)s elorirodes arfimshaming i seoigviring gafitst interdayer”

. nsulating film. the secon ate el ectrode and the )
ins 33 Ay 7 s P AR g o e e G ViR and an EL
elexﬁ%ﬁé?tmde and the first wiring, respectively; 20 the .
~TTTS8t gate electrode and the first wiring are formed

88} el BRAGUCT i NG i1 m

the gate insulating film is formed dver the insulating sﬁrface, covering the
semiconductor layer;

the first gate electrode and the first wiring are formed conracting the gate
insulating film;

the second gate electrode and the second wiring ate formed contac ting the first
gate electrode and the first wiring, respectively;

the first gate electrode and the first wiring are formed from a first conducting
film;

the second gate electrode and the second wiring are formed from a second
conducting film;

the first interlayer insulating film is formed covering: the first gate electrode;
the second gate electrode; the first wiring; the second wiring; and the gate insulating
film;

the second interlayer insulating film is tormed over the first interlayer

12
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the second gate el ectrode and the second wiring are
formed froma second conducting film the first
interlayer insulating filmis fornmed covering: the
first gate electrode; 25 the second gate el ectrode;
the first wiring; the second wiring; and the gate
insulAsHb &lhng film the second interlayer insulating
filmis toned over the first interlayer 12 insulating

film dbenichheartdindis, Wibihed t&&ﬁfo%@ SCQURS an@&uylsﬁmsuiam

second interlayer insulating film -and so as

filng aidaetastti@ohtdcs thd Ase t@d@fer imeit il M dirbhgH :5‘ AYIBnAct hole
first contact hole formed in the s€cond interl ayer

forinkd ih alfd §e@ohd imberlydrifsdlaisy Agi ate wiring overl aps
with the second wring through the first interlayer

| nsul ahengdridetiakd wififig veHhpLHithadle BRI wifify through the first
sem conduct or | ayer has a channel - f or ni ng regi on, LDD

intébfied RS ubeMpditinl iRGhe Hidq cohamadbld; or m ng regi on, and a
source region and a drain region contacting the LDD

regi ondg séficbhidudcblay@tiaonshaved foming tepiohheDD sibns contacting
gate el ectrode, sandwi ching the gate insulating film

thetdiﬁnﬁhb{maingfregﬂnn@nd fgburae eaeoh afd a Wrdib rédien 8&w@odng the LDD

gate el ectrode, sandw ching T he gate i nsul at i ng film
regidmg; i nternmedi ate wiring is connected to the source

region through a second 15 contact hole forned in:

t he gahe liDSukgibhngvéddmyithtbeffirsigate elpemwbdeyeandwiching the gate -

insulating film and the second interlayer insulating
ins@lating filhe EL el ement has an anode, a cathode, and an

EL | ayer formed between the anode and the cat hode;

and t bedehanmel efgirming gegipaceovedas| yito e seeend gath electrode,

anode or the cathode. 20 Another structure of the
sangiviching thqgasainwhatng Goseni conduct or di spl ay device

havi nghe intermediate wiring is connected to the source region through a second
contact hole formed in: the gate insulating film; the first interlayer insulating film; and
the second interlayer insulating film;
the EL element has an anode, a cathode, and an EL layer formed between the
anode and the cathode; and
the drain region is electrically connected to the anode or the cathode.
Another structure of the present invention is a semiconductor display device having:
a semiconductor layer formed on an insulating surface; a gate insulating film; a first gate
electrode; a second gate electrode; a first wiring; a second wiring; a first interlayer
insulating film; a second interlayer insulating film; an intermediate wiring; and a shielding
film;
characterized in that:
the gate insulating film is formed on the insulating surface, covering the

semiconductor layer;

13
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a sem conductor |ayer fornmed on an insul ating surface;

a gate insulating film a first gate electrode; a

second gate electrode; a first wiring; a second

wiring; a first interlayer insulating film a second

interlayer insulating film an intermediate wring;

and a shielding film 25 characterized in that: the

gat e ﬁhnsfuslagatagldc;ﬂonfblasldfm&rfﬁglt Qﬁiﬁghﬁelf%%@é(gﬂg ting the cate
~ surface, covering the sem conductor |ayer; e s ©
insulpring filgat e el ectrode and the first wiring are formed

contadc]ti ng tdhe gr;eate insulating film the second gate

el ectthesizoadgatehbecsrdlondd vhe debend Rirl ' -~

the first gate electrode and the fir{"gtwg\?\nﬁ}@%m%&&ﬁlwﬂrbt
gate elssprede rudithe fifst wiving, irespecgadle el ectrode and the first

wiring are formed froma first conducting film the

secorbe §esr gatel edetrraaiteindntie fing vﬁﬂﬁ% Afé Mhﬁéd‘ﬁoﬁraeﬁirfs PESRficting

froma second conducting film the first interlayer =

rinsulating filmis formed covering: the first gate

el ectrode; 10 the second gate electrode; the first

wi 1 i 1ig¢ sedendsgaconkicwode ngd thegedond ighe akd B3Rl M8 2 second

film the second interlayer .insulating filmis forned
condygidng filies first interl ayer insulating film the

intermediate wiring is formed covering the second

i nt ethedst intpdageninsudptingHili s formeddoserims dhe fie@hatdlecrode;
h the first interlayer insulating filmthrough a contact '
the seeand gase elegtrods; thiecfizst woving;i the eedandewirings uhdtche gaiel inbllating
él _the internediate wiring overlaps with the second
™ wiring through the first interlayer insulating film
in the contact hqgle; the sem conductor |ayer has a -
chanh¥ ¢ i Hyeravsr owsulpting (figi énéorowdt awtri e first interlayer
insulating film;
the intermediate wiring is formed covering the second interlayer insulating
film, and so as to contact the first interlayer insulating film through a contact hole formed
in the second interlayer insulating film;
the intermediate wiring overlaps with the second wiring through the first
interlayer insulating film in the contact hole; |
the semiconductor layer has a channel forming region, LDD regions contacting
the channel forming region, and a source region and a drain region contacting the LDD
regions;
the LDD regions overlap with the first gate electrode, sandwiching the gate
insulating film;
the channel forming region overlaps with the second gate electrode,
sandwiching the gate insulating film;

the shielding film is formed from the same conducting film as the intermediate

wiring; and

14
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20 the channel form ng region, and a source region and
a drain region contacting the LDD regions; the LDD
regions overlap with the first gate el ectrode,

sandwi ching the gate insulating film the channel
form ng region overlaps with the second gate

el ect theshicldty &landahidng M&%e@ﬁiﬁnt&&&‘bﬁh&ngtéﬁu%{il:ﬁlﬁémd S0 a3

the shielding filmis formed fromthe sanme con
to oiveetlap dse thmrebfemimgiaisen. Wi ring; and 14 the shiel ding
filmis formed on the second interlaver insulating

f iAmthamﬂnﬁ:oums)f tHepreseatt irdentibR isaRanehdi@bdiflay device having:
regi on. Another structure of the present invention is ©

a sepseorienchlafen fordiezpdrayn devleigiarhaga gae BT GO AME Dhirst gace
| ayer formed on an insulating surface; a gate ©
elecitruslgl atsengnd ighm electrodst a dasrewirhng e sdcbad Syiriggs 8 ofHd interlayer
ate electrode; a first wiring; a second wiring;, a
insulating filmce sdcapdrinteniytainsalgrihp Ififn; an seeanedint @iy 8 shiclding
insulating film an internediate wiring; a shielding ’
filmf phdpndiidelamest; el ement; characterized in that: the
gate insulating filmis fornmed on the insulating
sghfzcerizeduethang the 10 seniconductor |ayer; the
first gate electrode and the first wiring are forned
cont athd gafet insulgting filmi issiormed mp the nsubhingsmeog gakdng the
el ectrode and the second wiring are forned contacting
Semméldﬂﬁiﬂtla‘)’egate el ectrode and the first wring,
respectiyely; 15 the first gate electrode and the
first the f\{wﬁga@r deegpdeand thmfiast viring are dometd eeptatiingithe gate -
i iheq@ﬁcond gate el ectrode and the second wiring are
InSupasy Trom.a second conducting film

the second gate electrode and the second wiring are formed contacting the first
gate electrode and the first wiring, respectively;

the first gate electrode and the first wiring are formed from a first conducting
film;

the second gate electrode and the second wiring are formed from a second
conducting film;

the first interlayer insulating film is formed covering: the first gate efectrode;
the second gate electrode; the first wiring; the second wiring; and the gate insulating
film;

the second interlayer insulating film is formed over the first interlayer
insulating film;

the ir{tennediate wiring is formed covering the second interlayer insulating
film, and so as to contact the first interlayer insulating film through a first contact hole
formed in the second interlayer insulating film;

the intermediate wiring overlaps with the second wiring through the first

15
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the first interlayer insulating filmis forned
covering: the first gate electrode; 20 the second
gate electrode; the first wiring; the second wring;
and the gate insulating film the second interlayer
insulating filmis formed over the first interlayer
. insulating film the intermediate wiring is formed
integlgyarrinpigating filke dotlek first eottayeholensul ating 25 film
and so as to contact the first interlayer insulating
film thﬁ&gugfdromiuttmslayechmadtanhd f@l’mi&l@ﬁf@ﬁ@h,ibﬁ)@ h;%ions contacting
second interlayer insulating film the internediate
the ghanne forming aggom and # soerseegion anidra drgidrhﬁi@ﬁ@bntd&ﬁng the LDD
first 15 interlayer insulating filmin the first _
regionft act hol e; the semnmiconductor |ayer has a channel
formng region, LDD regions contacting the channel
for mi Hee LB vagiomsmeslap ouithe eher fgi gave ahduaddrsahdwichiigthe gace
~contacting the LDD regions; 5 the LDD regions overlap
insugting filis first gate el ectrode, sandwiching the gate
insulating film_ the channel form ng region overl aps
with thie chepoeld foating etegistr edvertapss andwithai segotch ezagatetecrrode,
insulating film the internediate wiring is connected
Sandvﬂchﬁ’étbéﬂﬂtﬁemﬁ@@tinaﬁkhr ough a second 10 contact hole
formed in: the gate insulating film the first
i nt er g @tenmediatarvinge 5 copnegird totthe seersonegipmterdughersecond
i ns L@Eféng film the shielding filmis forned fromthe .

contgag Hoed itigthe gase ipsulasiagifiime thecfisnineertager insylatiag dilm; and -
th t he ahi elding fil mlf formed on the second interl ayer
e soronfdrterlgyerinsnlatipgtites as 15 to overlap the channel

cat nof PR Rl omged ot e Bec b PR Al ahBdnsaredist
wiriﬁg?;ean%at hode; and
the shielding film is formed on the second interlayer insulating film, and so as
to overlap the channel forming region;
the EL element has an anode,-a cathode, and an EL layet formed between the
anode and the cathode; and
the drain region is electrically connected to the anode or the cathode.
Another structure of the present invention is a semiconductor display device having:
a lightshielding film formed over a substrate; an insulating film formed over the substrate,
covering the light shielding film; a semiconductor layer formed on the insulating film; a
gate insulating film contacting the semiconductor layer; a first gate electrode contacting
the gate insulating film; and a second gate electrode conracting the first gate
electrode;
characterized in that:

the semiconductor layer has: a channel forming region; LDD regions

contacting the channel forming region; and a source region and a drain region contacting
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the drain region is electrically connected to the
anode or the cathode. Another structure of the ,
present invention is a sem conductor display device
having: 20 a light shielding filmformed over a
substrate; an insulating filmformed over the
the {3 tegidres; covering the light shielding film a
sem conductor |l ayer forned on the insulating film a
gat e thesuDaY fegipriidveriap WidChie st diee SRMISANIMELALhing the gate
| ayer; a first gate electrode contacting the gate ©
insulaving fdtd;ng film and a second gate el ectrode
contacting the first gate electrode; 25 characterized
i n t hate clidmmeb @ntag dedd® lovk AN withSthe 3¢ ERNREE insyladne film
form ng region; LDD regions contacting the thannel 08 '
sandvaichingghe ggiednsul sl flogawidce regi on and a.drain region
contacting 16 the LDD regions; the LDD regions
over | g light khiekiing filnstv@ghips weltedlelchdnel Samens ebiRPriHDBoh the
ate insulating film the channel form ng reégion
insubatimglfilms with the second gate insulating film 5
sandwi ching the gate insulating film and the |ight
shinethiraguf iurewinhe pteags i dnhionlisa semacoreluctardspg device having:
_region through the insulating film Another structure
a l_lg]@ﬁ%{lﬂdmg fibrs dormedmment sdwstiase; an srend acimgdilio formedi st eye substrate,
device having: a light shielding filmformed over a
covesingsine dight sfagldirrssf@lnatai samigatiductasriaed fawend dthehe insulating film; a
substrate, 10 covering the light shielding film a
gate é‘éﬁr\ﬁ?@&%@& emipcing the semigpndncon davensafirat gatgelettrogde eontacting
b ate i Ps,ul ting fil rgeé:ont @gti ng the sem conduct or _
the galg thsulating; iy 2 gaeendegade elegtrede spracting the finshgatg glegtrode; and
knsulating film a second gate el ectrode contacting
anE:LTer‘T‘??'ét gate el ectrode; and an EL el ement;

characterized,in that: 15 the seniconductor |ayer has:
aaaﬁiﬁﬁ'é‘?edfz‘&thﬁﬁg region; LDD regions contacting the

gquglnnnt%:@ egﬁ%’{ﬁno‘g@ﬁﬁ‘{tgglt@% ﬁgsd 2 JAEE R llng nre%&%; 4 DD regions -

contacting the channel forming region; and a source region and a drain region contacting
thé LDD regions;
- the LDD regions overlap with the first gate electrode, sandwiching the gate
insulating film;

the channel forming region overlaps with the second gate insulating film,
sandwiching the gate insulating film;

the light shielding film overlaps with the channel forming region through the
insulating film;

the EL element has an anode, a cathode, and an EL layer formed between the
anode and the cathode; and

the drain region is electrically connected to the anode or the cathode.

The insulating film in the above structures may also be leveled by CMP polishing
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the LDD regions; the LDD regions overlap with the
first gate el ectrode, sandwi ching the gate insulating
film 20 the channel form ng region overlaps with the
second gate insulating film sandw ching the gate
insulating film the light shielding filmoverlaps
. 1 VA the channel form ng region through the
“’“hivﬁm‘é@l‘%{%‘é“’ia’f‘?ﬂﬁ‘- the EL el enent has an anode, a
ogégodeé and an EL Iaﬁéeg forned between the 25 anode
and® P AT ATUE" RAG PR BegR K980 FagP@nan inagedeprotueiiondevice;
nected .t o, the anode or the cathode.. The insulating_
a b MRS HisBlalyb e BRFoEc] sombwe] imrayeh iy spron usror display
.CMP pojlishing 17 with the present invention. The
dev‘%ﬁ’é&?ﬁ' i nvention may al so be: a video canera; an

BB R RS B P
e A 0 BB e o S

o R e A Bl R et s

g Rt T ——

semiddh Lf&rt&jlﬂ & first conducting filmon the gate
insulating film formng a second conducting filmon

t he ffbﬁ&ha%%}?é%&g{#“&&tu b 5 I %%fé&ﬂ%llﬁﬁgg fi@nlli;ﬁf

conducting fi 8 second ¢on

for mf&gning al el Sid %@cﬁng%ﬁqgﬁtkﬁqg%@coﬁﬁﬁgfﬁqg gRie
i ty to the

el ectrode; adding a rst 1 npuri

sen GRARAHERSthd AXCEoAd RN findtd/he rchotrﬂeccfnidﬁ&tinc fi, forming
gate el ectrode and the sefond gate electrode are ' °©
a first Qid¥RICtRIA and a second gate electrode;
adding a first impurity to the semiconductor layer from a side where the first
gate electrode and the second gate electrode are formed; and
forming a mask on the semiconductor layer, covering the first gate electrode
and the second gate electrode; and |
forming a channel forming region, first LDD regions contacting thé channel
forming region, second LDD regions contacting the first LDD regions, and a source region
and a drain region contacting the second LDD regions by adding a second impurity
having the same type of conductivity as that of the first impurity from a side where the
mask is formed on the semiconductor layer;
characterized in that:
the first gate electrode is longer than the second gate electrode in a channel
longitudinal direction;

the channel forming region overlaps with the second gate electrode,

sandwiching the gate insulating film; and
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form ng a mask on the sem conductor |ayer, covering

the first gate electrode and the second gate

el ectrode; and form ng a channel form ng region, first

LDD regi ons contacting the channel formng region,

second LDD regions contacting the first LDD regions,

and a theUirQel DEGic@bns 2R eARS warHHHI Mst &9 PR GOMN, g?ﬁdxvighin" the

the second LDD regions by adding a setond inpurity "
gatbansulgirghinsame type of .conductivity as that of the

first inmpurity froma side where the mask is forned

on the sem conductor |ayer; characterized in that: the

first gate electrode is |longer than the second gate

el Anbtiedetivtracccbimhe Iprestht liabet ddidinal mEHoBCH RBnukRfurine a
channel form ng region overlaps with the second gate °
seneikeed ucnciedispispdelwic e, iaving fie sggisefi nsul ating film and
18 the first LDD regions overlap with the first gate
el ect rfodringsageehvicetid wigot Bger @Rl irsORnakiAsf i | m
Anot her structure of the present invention is a nethod
of marfofmiviguz i gage dnsuenhe dildustar il aRLRYIndeNIr@ee, covering the
having the steps of: 5 form ng a sem conductor |ayer
sengporgtuctoslayat i ng surface; forming a gate insulating
filmover the insulating surface, covering the
seni cdotuinigor filsagendudimgrfilmgorattfe gast irsaldngtfilmg il m
on the gate insulating film formng a second '
condudeimiggfa senpnd cohdudtingsfilmcom checfiisngoriducnng fibm;
patterning the first conducting filmand the second
condudiettiggningthe fits candyctingfilid and theaseeorns] ewtduodag &, forming -
.a second gate el ectrode; adding a first inpurity to
a figsh gaeslesrnsieandor sqcapdigate gaswodd: de where the first
gat e ghagtro_e and the second gate el ?ctrode of the .
sem ¢ g HHISE ) BEriGT @ @ﬁ@éﬁondgﬁ@r ayer trom a side where the first

gate electrode and the second gate electrode of the semiconductor layer are formed;

and

forming a mask on the semiconductor layer, covering the first gate e_lectrode
and the second gate electrode; and

forming a channel forming region, first LDD regions contacting the channel
forming region, second LDD regions contacting the first LDD regions, and a source region
and a drain region contacting the second LDD regions by adding a second impurity
having the same type of conductivity as that of the first impurity from a side where the
mask is formed on the semiconductor layer;

characterized in that:

the first gate electrode is longer than the second gate electrode in a channel

longitudinal direction; )

the channel forming region overlaps with the second gate electrode,

sandwiching the gate insulating film; and
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15 formng a mask on the sem conductor |ayer, covering

the first gate electrode and the second gate

el ectrode; and form ng a channel form ng region, first

LDD regi ons contacting the channel formng region,

second LDD regions contacting the first LDD regions,

and a ROEBC gion and a drain region contacting the

second™ fiégﬁdﬁgwwowéﬁmgttb the fiengaingertidde, 2thdwiching the

havi{;% the sane type of conductivity as that of the
gatq fivy ity froma side where the mask is forned

on, the sem conductqr | ayer; characterized in that: the

f i RQhEE SHugrWR 1§ oatf PEseringwientinanis thenshodrd gahefacturing a

electrode. in a channel |ongitudinal direction; 25 the
semeq%ﬁﬁg;or Yridpvieeghavinghe bigpsofai t h t he second gate

el ect.ode, sandw ching the gate insulating film and

19 thé‘”ﬂ“ﬂ%?SE‘B@OF@@F%&HV@V@ﬂlaaﬁnwlwingmfaté:;r st gate

el ectrode, sandwi ching the gate insulating film :

Anot h 0¥ GcgAE dngilagng fifp caventhe rinshatinnsichca, oetdaodng the

of nuf acturing a seniconductor display device,
Semﬁﬁ\?ﬁﬁﬁmlr €t eps of. 5 form ng a sem conductor |ayer

a gate insulating

e AR T O R —
e SEPISRBY Rl oL formng o st gare electrode
ol ot FSHEE fisk 2re sleClndpatd abs fisiuves srexnd g, lecmode,
G 08 LB P AR B0 scon e -

elec@dding an inpurity el ement which inparts one
conductivity type through the gate insulating film

?ggi 'o%’rscﬁn%%xg uﬁﬁmlﬁ&r{]&“gﬁt%hllcg)(ﬁf)artsf LAY 2 GviRy, gyple' E)Eroug_h the
gate insulating film and into the semiconductor layer, forming second LDD regions; and
at the same time adding an impurity element which imparts one conductivity type
through the tapéred portion of the first gate electrode and into the semiconductor layer,
forming first LDD regions in which the impurity concentration increases toward an edge
portion of the semiconductor layer; and

adding an impurity element which imparts a one conductivity type. with the

first gate electrode having the tapered portion and the second shape second gate electrode

as masks, forming a source region or a drain region.

_ BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1F are diagrams showing a process of manufacturing an EL display device
of the present invention;

Figs. 2A and 2B are enlarged diagrams of a TFT gate electrode of the present
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- 15 at the same tinme adding an inpurity el enent which
inparts one conductivity type through the tapered
portion of the first gate electrode and into the
sem conductor layer, formng first LDD regions in
which the inpurity concentration increases toward an
invemtggm; portion of the senm conductor |ayer; and adding
an inmpurity element which inparts a one conductivity
t yFjigs. W't bo BBeare2fiafianst shgpating al @6éds08e nhaviRud e an EL display
tapered portion and the second shape second gate
devisleaf throlotelimast trasks, forming a source region or a
drain region. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gs.
| Kigso4d o 4 erddiagraasssholang g PropéR O afin@facturing the EL display
manuf acturing an EL di splay device of the present
devioewé Mnitmdimest Ei gs. 2A and 2B are enl arged di agrans of
a TFT gate electrode of the present 20 invention;
Fifggs. 5840t C 3R dingratisadhioaning shopiongss af REa0CEsSuritfy the EL display
manuf acturing an EL display device of Enbodi nent 1;
devicepf EnfmdimenCliar e di agrams showi ng the process of
manufacturing the EL display 5 device of Enbodi nent :
| Figsi §8.ang OB wreslinginms dhagirgrthe phowssf nodresfpnodeg ehedfL display
manufacturing the EL display device of Enbodi ment 1;
d?"FﬁgiE@@n@%B are di agranms showi ng the process of
manuf acturing the EL display device of Enbodi nent 1;
16gsi (A and A Bare a1ep audace viow and efcirewit visgvararrdsprctively, of a pixel -

circuit diagra respectively, of a pixel of an EL
OfaBiELLp‘hJ‘én@}aﬂé%Ylé‘égk)E“ Boeehit 2; Fig. 8 is a cross

secti,onal di agram of an EL .di spl ay .devi ce of _
B 8 B E0SS ,Sectmn@?d@gr?gn &f ap HsDialey o offhmabedimest 3;

cFise® K hosakesateL okt gﬂifﬁ‘ié‘i%nliﬁ%\%%&#@g&?m%m %
E ' 5, 15 . Figs. 11A 1 .
B R el ek diobalRiogradt ofF B et PR §ocitn 5

Figs. 11A and 11B are a top surface view and a cross sectional diagram, respectively,

of a pixel of an EL display device of Emﬁbdiment_ 6;

Figs. 12A and 12B are diagrams showing a method of crystallizing a semiconductor
layer of Embodiment 7;

Figs. 13A and 13B ére diagrams showing a method of crystallizing a semiconductor
layer of Embodiment 7;

Figs. 14A and 14B are diagrams showing a method of crystallizing a semiconductor
layer of Embodiment 7;

Figs. I5A and 15B are an external view and a cross sectional diagram, respectively,
of an EL display device of Embodiment 8;

Figs. 16A to 16F are electronic equipments using an EL display device of
Embodiment 13;

Figs. 17A and 17B are electronic equipments using an EL display device of
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of a pixel of an EL display device of Enbodi nent 6;

Figs. 12A and 12B are di agrans show ng a nethod of

crystallizing a sem conductor |ayer of Enbodi ment 7;

Figs. 13A and 13B are di agrans show ng a net hod of

crystallizing a sem conductor 20 |ayer of Enbodi nent
Edtbodingsit 134A and 14B are di agrans showi ng a net hod of

crystallizing a sem conductor |ayer of Enbodi ment 7;

Fi §%g. 1854\ ditstkIdilyantofah EBH%P!&?'deViF@Wf ﬁ%‘%ogin‘f&ﬁsﬁ)-

sectional diagram respectively, of an I splay’

deHigse 19A donMudliarephlals Jr 9 i

el ectronic equi pnent s °uegi?€ﬁzébrg%§ EEAﬁEFg%GJJ%%F@éE %cfEmbommtnt
I11gEnmbodi ment 13; Figs. 17A and 17B are el ectronic

equi pnents using an EL display device of 21

Enfagi P@AtaniR0F-ke enldkgbd ddgRIngcdt LTRYY i

di sgjay devi ce of Embodi rre%f' lAEHlO; éﬁggg g%@A&tE% %a%%bmhmem
14enl arged di agrans of a TFT gate el ectrode of

Enbodi ment 11; 5 Figs. 20A and 20B are enl arged

di &gg. irds sofraph Hovigatie: RIRRIERPSeBfccETRAMR IR Eﬁick&eé% and efectron

Fig. 21 is a graph showing the rel ationship betwe
terhpétatiderin ahhe e ésef BrbodihRelkngn tenperature in a
shape A of Enbodi nent 14; Fig. 22 is a graph show ng

t h&ig. 8L istd goapsthitmviiag vieerlatrisfip batwddinCraMe n #ekness and electron
el ectron 10 tenperature in a shape B of Enbodi nent

terhgerabing.in 23hage B af Emlaordiment 4; el ectron tenperature
and horizontal direction electric field strength in a -
shjze?3 B asbripabisct ofehtc tiot; teapdrafiug and hotisoraalilingtiatielectric field
showi ng the concentration distribution.of phosphorus

stremgth infegbepe B effimbodimepe 18 afd Enbodi nent 14.

Fig. 24 is a diagram showing the concentration distribution of phosphorus in a shape

A and a shape B of Embodiment 14.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[Embodiment Mode]

A thin film transistor of the présent invention, and a method of manufacturing the
thin film transistor are shown in Figs. 1A to 1F.

A base film 301 is formed on a substrate 300. The base film 301 need not be formed,
but the formation of the base film 301 is effective in preventing impurity diffusion from
the substrate 300 into semiconductor layers. Semiconductor layers 302 aﬁd 303 are
formed on the base film 301 from a crystalline semiconductor film manufactured by a
known method.

A gate insulatiﬁg film 304 is formed covering the semiconductor layers 302 and 303.

A first conducting film 305 and a second conducting tilm 306 are then formed on the gate
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15 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ Enbodi nent Mode] A thin filmtransistor of the

present invention, and a nethod of nmanufacturing the

thin filmtransistor are shown in Figs. lAto 1F. A

base film 301 is fornmed on a substrate 300. The base
- film 301 need not be formed, 20 but the formation of )
insulariag Hilpg S Oftiin prdsw 1o faymegate glectredesn Nipwewhditit s gerespary fenthe first

di ffusjion_from the substrate 300 into semnm conductor
condugyiag $ilmsioh enadbe serondagandiicBog fidmdd o be eondysitimggmarerials

on the base film 301 froma crystalline sem conductor
which haverpsehing seleeddohSer Fignbdw met hod. A gate

insulating film304 is formed covering the

sResist oraske 3QF andh3 are Bomedmgxgomthe semicantlugwr layers 302 and 303.

conducting film 305 and a second conductjng film3

6
Firstzshepe Rendycsingelayes 0R@ngatld (e copdusting Wgem PR aod Jilfa, and

order to formgate electrodes. .Note that it |s i .
secopd ceadueyng fversmd% 31‘%‘8@96&%\30@‘1 Beushigo(a figgt etching

o SR e 3PS e contucing ML er gl
e g B 5 170 1 o0 i ser et or

s0s 204, 210 (11 e eopsucinn gy s g0l Fito, e
shovgbIEE: Py P e e g COIRPLBRTE a0 Y 2l Bha cdee
B B 0 o B R P g e
2A. F IR d gl at? r;]rés':u;‘l%gc}tgﬁrd 304 %%t&ﬁ@ﬁ’\ﬁhd. Pedoh@s tRineEOR@ gions not

porti ohs © conducting layers 309a and 310a,

cove%g(g kl))$ gﬁg f‘ﬂ(g%‘tagg WSndficd elrazgﬁq@@ HRNSIUE %E‘(?B.lr%yzgf/&ﬁt shape gate

econe ta d as shown in F

insul e 3?14};; gate insulating film304 is etched and
ecdmes thinner in regions not covered by the first

S RARS HQRAUGhE RRodeaY B SerBQthednth 3 10 shbes ariFng 1&. fThs fist shape
shape gate insulating film304a. 15 A second etching

seco%ﬂgt@@titﬁlggglgp%f:@rmﬁ% rgudt 3 86b Sk whisotropicglly le@helhand the first
conducting layers 3092 and 3 10a are anisotropically etched ataslower etching speed than
that-of the second conducting layers 309b and 310b, forming second shape conducting
layers 313 and 314 (first conducting layers 313a and 3144, and second conducting layers
313b and 314b).

An enlarged diagram of the second shape conducting layers 313 and 314 of Fig. 1C
is shown in Fig. 2B here. The seéond conducting layers 313b and 314b are etched more
than the first conducting layers 313a and 314a by the second etching process, as shown

in Fig. 2B. Further, the masks 307 and 308 are etched by the second etching process,

becoming masks 311 and 312. The first shape gate insulating film 304a is further etcched

. and becomes thinner in regions not covered by the second shape conducting layers 315

and 314, becoming a second shape gate insulating film 304b.
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second conducting | ayers 309b and 310b are

ani sotropically etched, and the first conducting

| ayers 309a and 310a are anisotropically etched at a
sl ower etching speed than that of the second
conducting | ayers 309b and 310b, form ng second shape

I ayers Ii\ﬁéggiﬂgll&ﬁﬁgg’g é'g}ﬁig Hiﬂlﬁgg Igfégqt?bg;b@ﬁgfmm@i on the
B TR 1P B9 SRS o s o iy clemen
o 0 SR S T8 S o
coffHiHiid 1) 2L 503 U Finesks At Yhs IpawRFchemene Doping i
peffBEAEL 0 2 30 o e TR el ormamer S second shape
o H@&?n %%%Flr}ré %yg@fl Il m304a is further etched and

econes i ons not covered by the second

2 ggg‘gt ﬁlgﬂlg#i%ela{] ‘|3"11¥ GF agfé %@hlaﬁ]gmr%@ 4’631 l:glgranqﬁn)gld,%ﬁgﬁgctinu layers |
S AT ey B S
coﬁgerﬁpﬁi’é@?l b bk ﬁl*sg 4§ gﬁﬁgﬂt{] geﬁ%p R rférrﬁ/ebi: " E{rethé tu élltﬁaugh the

nparts n-type co i‘ng i's

unbﬂﬂtysﬁ&ﬁgﬂt %H&ﬂ’ﬁm{ﬁ?&&? ﬁ{pe %%Phﬁé’t‘fvﬁéy %&d&f‘gfté rgmovmg the masks.

nmasks agail nst

31PehfioNDed is9 eﬁﬁoaﬁaél{éﬂocﬁad ghd ﬁ%sé én%n% ﬁ&fﬁ{hﬁuég%gns. The.

regi ons under the second shape conducting I ayers

ARES BILAR 3 12 hgf alsFBE kW eldSHePARIRE thedt e
moverl ap Wlthxt ?a second condSc??dnlg ﬁlaye %g 34 andh1§hlmpam‘

n-thfé condtt5a§an¢he PRivesd of Figgions 317 and 318, which
have a higher inpurity concentration than the first

| MpLinEdky3 19689 tiamSoraed frb ey resist oGk Sethltah dudlot ROMBD3LBEs to cover
10 inpurity elenment which inparts n-type conductivity

thd secaddelapd tenduceimpVing Yide. Theslesk 318 bhedash Bith2 pdition of the
t hi s enbodi nent node, the present invention is not

secondiitngdribyreiins3 18T lsmdwmhﬁig&hS $dcoaddhdgPgamainsalas@gtidm 304b. A
renmoved after adding the inpurity el enment which
secongatdping prdoppeis abed yetfovinty, additgenpirgueiss ektnehi avhich imparts
1D. A mask 319 is then forned fromresist on the
n-typercendiitiyr Dayieg 0Be setyps covdwaimity imparting impurity element is
performed at conditions in which the dosage is increased more than that of the first
doping process, and in which the acceleration voltage is low. In addition to a channel
forming region 324 and an Lov region 323, a source region 320, a drain region 321, and
an Loff region 322 are formed in the semiconductor layer 303 in a self-aligning manner
by the second doping process. Further, a third impurity region 325 is formed in the
semiconductor layer 302 by the second doping process with the second shape first
conducting layer 313a as 2 mask. {See Fig. LE.)

It is possible to freely set the size of the Loff region 322 by controlling the size of the

mask 319 in the present invention.
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15, the second shape conducting |ayer 314. The mask

319 overlaps with a portion of the second inpurity

regi on 318, sandw ching the second shape gate

insulating film304b. A second doping process is then

performed, adding an inpurity el enment which inparts

n-"flyqfs}ttre mgtfmtd ofithy senfdoPhd\ tf lafdR S 0B WNLR (GARIMGE- NIl TFT

inmparting inpurity element is perforned .at ’
is thamdoveirethby arresibd mhskt BE6 gogRER ihFig. NG, CASBOArERESHE RN, 4 drain

that of the first 20 doping process, and in which the
regisnc@Bearad awhov eddiag8?9, sndoovhich fin aﬁiﬁiﬂcg@[én{éht ARG R p-type

form ng region 324 and an Lov region 323, a source
condagtivity B32dded i neiordaregiwith 8 2Hird doing PPode®y dsiiP@eQBcond shape

322 are formed in the sem conductor layer 303 1n a
conglattingliygnidig ssenmask afyinithbe seeane) dericng BIOLERsnne! forming

Further, a third inpurity region 325 is fornmed in the
regisant Xoastudteor formyé rin 302 lfylighire @aanaadinddei HEhPiRIEBET formin

with the second shape first 25 conducting |ayer 313a
semdeoralunesiayer$€8. Fig. IE.) It is possible to freely set

the size of the Loff region 322 by controlling the

si A miypeheondugtikitd iSpamming repyrigsémber tivaniade add@titoTihe source

entire surface of the sem conductor |ayer 303, which
tegippSdd, the draishregionl 328rand died avregiondv8rediffeying coesimstations, but

mask 326 as shown in Fig. IF. A source region 327, a

o
(3]

the gpadvctiviggypnobde, soure ragiondv 7 bgiderinzegon Bad mndhihet.ov region

an inpurity elepent which inparts p-type conductivity
32918 sefd@arr s bicedshing shepwphcendustivdy dBpimigeimpasselement ata -

usi ng.t he, second_shape, 5 conducting | ayer 313 as a -
Conﬁ%ﬁﬁgﬁé@wh i HEfisIAp Yh‘lgb%q%éﬁé@ﬁ@ogﬂﬁﬁ’a%&ﬁ%@fﬁhé jmpurity element

gform nr% regi on %30_ are then forned in a self-aligning
Whlﬁﬁl‘fﬁg? ?H"Vﬁ‘“ec%@ Y2HNEL TFT forning semiconductor
oA HE SR i 0 o B o
iR . [ 328 ' 29
are s FRRD o 55 e Ruor e %%Emrdgﬁbﬁﬂvn ARYp ppocesses. The
: . , . i on. 32
sec il chAF. AR el 385 800 33 F B AL A R BB cor e
302 3nkYieB BRPGLE L ¥ét‘e>éléc'£‘}2ﬁ%$”ﬁﬁe ké&ﬁ&'g—h&peﬁ ir@f'?tgﬁd {[i & layers 313a
y hi‘gher an 8

concentration Whi ch 1s sutficrent

and 3945 g ﬂé?etr'gﬁ’to% 2§ oh L] e ChRIBR sec Y lpd FRBAE Sonducting
n-type conductivity.
layers 313b and 314b are referred to as a second gate electrode. '

A process of activating the impurity elements added to the respective semiconductor
layers is performed next with a goal of controlling conductivity. However, it is preferable
to perform activation after forming an interlayer insulating film ( having silicon as its main
constituent) in order to protect portions such as wirings if the conducting material used
in the first conducting film 305 and the second conducting film 306 is weak with respect
to heat. The activation can be carried out by irradiating with a laser light or an infrared

light.

In addition, heat treatment is performed in an atmosphere containing between 3 and
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The inmpurity regions (source regions, drain regions,

Lov regions, and Loff regions) 15 are thus forned in

t he sem conductor |layers 302 and 303 by the above

processes. The second shape conducting | ayers 313 and

314 overlapping with the sem conductor |ayers 302 and
1009$QE function as gate el ectrodes. The second shape

P itdrogen Bekierng e hydergsnation of shaisenisanducsor birers36a and 303.
Thisas a first gage el ectrode, and the second shape second

cOREERS LI e ph jeiminarng, dapgling hendy in the semisentoctas layers by
hvd second. gate el egtrode. 20 process of activating the
vdryavhich tothermally aeeenser « Blasma hiasgerationelusing hydrogen which is

seyyi conductor  layers is performed next wwth a goal of
therrpgly r%ﬂtHVFlFFéP@éfnauEItaFWﬂl ymaakey 8 | pgriormedp pefasogisiremeans of
o performactivation after formng an interlayer

"QPi ng film (having silicon as its main

const,i t ue in order to,protg ortions such as -

wﬁo‘rﬂ'#&&fﬁep If?ﬂief‘klo%raf%@ Prfé‘%&@‘eﬁ%fi%@é@comﬁlﬂm&whm the above

conduc&ii ng f,ilm305 and the second conducting film 306
PIOCERe] By I'\’I@Fﬂ respect 25 to heat. The activation can be

80Pl St 06 Rt BoovRe o Blrer e fedel i Figs 14 o

| sph i nj b d
1P, B R S e R R o R R P B oL R e Hpbe fst gat
e B S LT SRR PO R e e
3 13bb?x§?2§b %%egégﬁgglﬁg%%@g%%ﬁﬁ§§$%gglnul%\% ?g‘#)b:é Bﬁgg anextremely -

i f d .
smal%é&‘fﬁ%éﬁ et Vt@BFedaLQét}%E Eér %S&Eﬁ)gogﬁﬁ(le ?é\?lgal@ethgqé‘feﬁ@endmg

anot’her nmeans of endti on. -chann

upon e@&gnéagoﬁd—ggﬁg.nel TFT 342 are conpl eted when the
P %ve proceslses are finished. Note that, although the

STHd RESE @ e HPA¥Re] 1Bngﬁ€diﬁhgc§ifé%§iphc(tlﬂ_edﬂr€é{%n i.hrl%lﬁ.tlgﬁ ‘carrier
IAto "IF, and 2A and 2B, for regions in which the

movdsEBEHRS figh chitcele€60AE 2Rl ARE sédondtoaatRerd@e BAEEIAQYERred to
313a and 3I4a are | onger conpar ed to the | engt hs of

simplyR§ gaecdeactr@id widehp eiusliffers bath arRd 3R inverida, shamedlabove.
 ongi tudi nal direction, actually a taper having an

In acexddaacevith-pesitaing dpanjeangh eidths fisst ghietdeatsR dollahe second
it is also possible to make this |evel, depending

gate electrode as masks, the difference in ion penetration depth due to the differing

hydqt)

thicknesses of the gate electrodes is utiiized, and it therefore becomes possible to make
the ion concentration within the semiconductor layers which are arranged under the
second gate electrode lower than the ion concentration of the semiconductor layers
arranged under the first gate electrode without arranging them under the second gate
electrode.  In addition, it is possible to make the ion concentration within the
semiconductor layers arranged under the first gate electrode without positioning them
under the second gate electrode lower than the ion concentration of the semiconducror
layers which are not arranged under the first gate electrode.

Further, in order to form the Loff region using a mask, only the width of the tirst

26



10

15

20

25

upon the etching conditions. The length in the channe
| ongi tudinal direction (the direction in which a
carrier 15 noves) of the first gate el ectrode and the
second gate electrode (hereafter referred to sinply
as gate electrode width) thus differs with the present

gatd elemmideomd the witéi fdhabQyad galdtl@G&RIGANE Be Wl Holled b tching,
perform ng ion injection wWith the first gate e 2ctrode

andaherefdre comeolsf thg@bsitieh 6f tHeAdSK REioMBIEShe ‘LB@ I‘t:O’IOH becomes casy
difference in ion penetration depth due to

comgiafedenoi thg cotbirtionassesnsits. tFt@cﬁ@ﬁ&uﬁir%@ﬁﬁ@ﬂﬁ&t'o? tlﬁe Lov region
utilized, and it therefore becones possibie to ma %

andtthe Liofinregmnceietefatd beconhdshiasy, tand is alkh 1RBGMES Sdsy! t@Xﬁﬁrﬁxmcturu
whi ch are arranged under the second gaté el ectrode

TFTsdmngdmnedhhanaotemament ration of the sem conduct or
ers arranged under the first gate el ectrode

dtothat ahe snyienmredematnetsf thbpres@ @Me ng@hes not limired to an EL
el ectrode. In addition, it is possible to nake the ion

displytesicer atd ioms alba pmsmbllé]&) useaht abmauseiuature ay e liguid cryseal display

arranged under the first gate el ectrode w thout
deVlsbsHl oni ng them 25 under the second gate el ectrode

l.ower than the ion concentration of the sem conductor

| Bipbodimgnts pf dreepmetntanventipedare eaphirieddelow.st gat e

el ectrode. Further, in order to formthe Loff region

using a mask, only the width of the first 26 gate

ctrode and the wdth of the second gate el ectrode

[Emggg iontrol | ed by etching, and therefore control

of the (£S|t|on of the Loff region and_the Lov region

b&c BYeEROE §§ ynanstippiuried & eineh@ostrrveand dhdis @xdmw:@k TFTs and
p—cb?ﬁigﬁﬁﬁ"%g% B B PEn b e PRRbgTY afihe pixehpegion, at the
sam AR AEES Q08 R %éaat%’ﬁﬁiqrx%eme%@fféh@wﬁ%a i reﬂumpce that,
in chf PRGN v G iRl E80upst S qﬂ}e ks cfppt and o gare
sen BTG, Ay PErRbel 0, B o8 et o

drivdl QWi TEPs mpﬁ%@%‘“ A nethod of manufacturing a

pi xel portion, n-channel TFTs and
First, as shown in Fig. 3A, a base film 101 made from an insulating film such as a

silicon oxide film, a silicon nitride film, or a silicon nitride oxide film is formed on a
substrate 100 made from glass or made from quartz substrate, such as barium borosilicate
glass or aluminum borosilicate glass, typically Corning Corp. #7059 glass or #1737 glass.
For example, a silicon nitride oxide film manufactured from SiH,, NH;, and N,O by
plasma CVD is formed with a thickness of 10 to 200 nm (preferably from 50 to 100 nm),
and a hydrogenized silicon nitride oxide film with a thickness of 50 to 200 nm {preferably
between 100 and 150 nm), manufactured from SiH, and N,O, is similarly formed and
laminated. Note that this is shown as one layer in Fig. 3A. The base film 101 is shown

as a two layer structure in Embodiment 1, but it may also be formed as a single layer of
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p- channel TFTs) of a driver circuit fornmed in the
peri phery of the pixel portion, at the sane tine and
on the same substrate is explained in detail in
Enmbodi ment 1. Note that, in this specification,

{ v [’ Ci rc Fcl ude(g a source signal line driver
one g t:hE ?Vealﬁ 5“@%1 ikms gn ltwasqm:e‘omtrdﬁmwrag 7 looiimatidnnstructure
ﬁ %@éllon TFTs of the driver circuit are referred
in whis eaaﬁp% YETSTaEe| %mrmqe‘é in this specification.
%ir sshvvnjﬂ;? '3A, a base film 101 nmade from
AP RFARPR RYETS) %ﬁtho%@rt‘a ormpdl ibg @rcrpstaliise femimonductor film
licon nitride film .or a silicon nitride oxide film :
manpﬁaf-ﬂaﬁ%@mgrﬁ sei Ghstallizagon guethad of prsgmiginalistarfilmalbieving an

from guart Z Subst ratE such as _barium borosilicate 20
amophous SERCTYIG, AT Mg kv thermal grtallizatigpinesshpd. The thickness

Co #70 1737 gl
of t%gs%ﬁgldoo (i o] Ao 1o darmens Romidrtin 39 2o chisk (preferably
nd N20O pl CvD f d th
berwgtR i SR L0ar I@er@meekf%a(tm?éggrda@w'btr‘f’zﬂm?nrss”uemgdgg@r ilm

nm , rogeni z |I|con nitride oxide film
matcfil s RS (T mGe Bl B pa b B At lsueas sicon
ora PO and 150 n::{% ‘gar?g factured fromS H4 and NO is -

R SFTAOHP iP5 | ami nated. Note that this is

AR k%§¥%5y%f#ﬁ{%tﬁ)§‘ef§e el oftgess ﬁ‘ebasﬁm%@a%%nlrs@od using
an e e%mr{:a ove el" Asd fear? *-?‘H”‘Sea 1$§’ ,%EY s%ﬁ%uiof‘ Wé@f& 'ésb“go S?ro Shatda lamp
T e T -

e fhefed by a crystalline sem conductor film
nu actured using a laser crystallization nethod of a

SR MBsePARHCY pillsd Q?n%@%h@g@er c WP BRUS L [ﬁg@ L ‘E'#.ﬁwr laser, a

or using a known thermal "trystallization net

YAG RiseK R@sISa ‘Xf\/@h 2228 Haf O Wed P hs hayay 9110119 %oliRel@Rdi i the laser

formed from25to 80 nmthick (preferably between
crystalligarih MRhodTREARNAER 1@ 4 EikialineRmi@hddeor film. A method of
crystalline sem conductor film material, but it is
condpnsthetabt Bolivehated Goe hilher fehishich deAte and UCk®¥ar shape by an
material such as silicon or a silicon ger mani um
opticaBiyéiein a@nld thyn idBdiAsing elie Kgtawo ehy/sshit dndi@tdrdiimmriiedssed when
there.is a thermal crystallization nethod using an
theseelyped ofilasefvareased. Thkasexalinneal donditkmy st e mighblgnrelected by
nmet hod using laser light, a |lanp
the operavor, but when using the excimer laser, the pulse emission frequency is set to 30

a catﬁfg

Hz, and the laser energy density is set from 100 to 400 mJ/cm’ (typically between 200 and
300 m]/cr_nz). Further, the second harmonic is utilized when using the YAG laser, the
pulse emission frequency is set from 1 to 10 KHz, and the laser energy density may be set
from 300 to 600 mj/cm® (typically between 350 and 500 mJ/cm’). The laser light
collected into a linear shape with a width of 100 to 1000 cemy, for example 400 cem, is then
irradiated over the entire surface of the substrate. This is performed with an overlap ratio

of 80 to 98% for the linear shape laser light.
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anneal ing crystallization nmethod using infrared |ight,
and a crystallization nethod using a catalyst netal.
A | aser such as a pul se em ssion type or continuous
em ssion type exciner laser, a 15 YAG |laser, and a
YYO4 Ias r_.cap d as a laser light source used in
(A &A1 igtiating %i@@u 15i%meéﬁom%ﬂwtlﬂg%ﬁwpaeﬂtimcenéuctm fayers
cr al line sem.co ductor film A method of
102 e BAG %ﬁmﬂ s femed: fycpryi Hng Ak porsainirg ghicon with

.devi ce to ea an optical system and
a th‘&fféeﬁ ‘?Jr(gfa’i Yy BY H@Sllﬂﬁ Pésmtﬁée’fg’%mﬁe bl{hm}éttbtckfsmcm nitride
ed hese types of | asers are used. The
0X1d€E§/F§fS$5 %P%b%‘i‘w egale i aléli!ﬁlg Glm i negliméted do Byis type
£ l20 t he, a ﬁ[ cg“t vvhen (gsn ng. thie excimer |aser, the
ofsi EGPS‘B[ EEEG R Ry d:@é‘ﬁs@ya insylaging tilpas Cﬁﬁ@lﬁtlﬁ% 51[1C01? may

aser, ener nsity.is,set from100 to 400 ml/ cn®
also %‘f Vfﬁdcéﬁl I“‘;F%é‘i‘ EnoDB0 Lminaton siyg i) Forgranile, wher using a

e GTRLHETER B o Sy XD M e 148
SR LRI M SRR S T W R L
o 2R P TGS TGS I3 Pt pove
censE00 35 AT AR5 P TS e g

by SUEQ&C{ﬂ% ? é%ltf?ﬁvinlaila%ﬂr{hq %P%t?‘?pm e%éo @%‘?IE#@ J}%ﬁnd g(ﬁ) 4 SRS silicon
ox1déﬁﬁﬂ%h§%ﬁ?@?ﬂﬁ&@r | ayers 102 to 105. A gate

I nsul ating mis formed by an insulating film

Q‘Q'ﬁrﬁ' ddnfdc E% HERNOMakl 2 Reddt E&(ﬁ&%ﬂefﬁlﬁlold(?oar@ RePrmed on

by plasma CVD or sputtering. A1l nmthick silicon
the gitd ﬁisdl%tmmﬁlﬂeldﬂ ﬂnn&ruér fcpfo'ﬂi%dldt@ eﬁeﬁ@aéme first Eaﬁiucnm film
gatelnsuf’atlng Imis not Iimted to this type 5 of

107 sifbheed fnt mad&aﬁ!l?ﬁllﬁﬁ) falidhny (hickaeld 60 @ DMhReand the second
insulating filnms containing silicon may al so be used,

conduntiag §iimd08 i fyrkeddy Wn(tangsear)tatvirgna giickodssiof100Fay 300 nm, in
exanpl e, when using a silicon oxide film it can be

Enbdédramd lby plasma CVD with a mixture of TECS
(tetraethyl orthosilicate) and O at a reaction
prles$arfidmads fotthelahy spiutteringearsdispstcreatng afanbe tzagt:me pedormed by
from 300 to 400C, and by discharging at a hig

Ar. Hopguepriye ar®ubes oK aeﬁ &atare edgaslver Atat dmmt:_\;of eputQerBg, the
to 0.8 Wcne. CGood characteristics as a gate

interpalsstress iof ghe formeskfilobaés rdaxednead film peeling can be prevented. The

resistivity of an « phase Ta film is on the order of 20 £3cm, and it can be used in the gate
electrode, but the resistivity of a 8 phase Ta film is on the order of 180 pQcm and it is
unsuitable for the gate electrode. An & phase Ta film can easily be obrained if a tantalum
nitride film, whicﬁ possesses a crystal structure near that of o phﬁse Ta, is formed with a
thickness of 10 to 50 nm as a base for Ta in order to form « phase Ta.

W is formed by sputtering with a W target in cases of forming a W film, which can

also be formed by thermal CVD using tungsten hexafluoride (WF). Whichever is used,
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by subsequently perform ng thermal annealing, at

bet ween 400 and 500 C, of the silicon - oxide film

t hus manufactured. A first conducting film 107 and a

second conducti ng film108 are then forned on the
order to formgate

....gate insu m
s g‘F%%ﬁ%(ﬁ‘é N al?pfetofm kgt J[Y?O[HBU@{CPWQ low [repistarBe 10 Brdes o use it as the
rmed, fro ( m with a thickness of 50 to
gatel B e, éﬂ ”ilﬁ@f%fa%@gﬂ‘o&éb Fhm@ﬁliswgtw ofi cthe Yo dilinhefroadeediual to or
less%% %s havi ng gl ckness of 100 to 300 nni,
f £ ﬁflStj_VlfY]%él bedoweredby gn]fammgdlemyystals of the W film,

b utterln“?h gsputterlng of a Ta target is perforned
ut f&f}) Capgs m *58;5 %#I&tr@am@v slemeatasughias cxygeraditboh the W

t.the t , the 20 int |
s%rwg@@moq%glﬂlﬁﬁﬁi@né vk brcaassbegh sansa 1 periehaving

he resistivity of an a phase Ta
a pufify %% @09?6/6 5%984}15 gruspge WP¥taﬁﬂg i shliriore bu&ethingthe W
él thﬁ.?q t.r ode, Lﬂ: the resistivity of a B phase
ilm i |tﬂ%“i“s Gt B ek aéfﬂqslepw@% aﬁ@l pithing the gas phase are
. suiytable for t ate el ectrode. hase Ta film
intrgy e‘éaasacl Hgaf‘l%éée T“Fat&)rba?ﬂtr%ﬁ}mlwm) ?i b 20i pem can be
achlgh @h possesses a crystal structure near that of a

hase Ta, is formed with a 25 thickness of 10 to 50

A
film &\/ﬁ)@ugglr?g}s ungs V\Q a?? F be efn?{ywn}}ﬁ%gttngsg?rlld both -
may EES e fo%r?ed f?oﬂﬁn@?&qu‘?‘tﬁs@éc e Fpo(?& Al & “féu? %gak%tn% é)?Ta,a\lX;nl'l Mo,

resistance 1 n or

Al, §h&atH08E, frcﬁﬂdab tallb rﬂﬁéhﬁ 28l Rt of Qﬁ%ﬁegleg 'nﬁcay irs main

of the Wil eeua to 6r €ss

consﬁ'ﬁ‘fer{teéﬂ ﬁ&l'n\ﬁ é%nﬁéﬁ‘l &?nﬁd?l‘i\ﬁrcff?hé&)é R g ﬁé?ﬁ %ehmmonductor

crystals of the Wfilm" but for cases in |c

&V?LCWM polfBichh ¥il @l lﬁf@wh&h%fpmﬁﬁl&&éa%cwm ?é‘?ﬁ&ﬁhWous is

ilm crystallization is inhibited, and t
dop ik etiyRdsdb@tisede S &indpleCof prelfbtilié 8@ﬁ1bﬁﬁ\/1bﬁgotﬁ%r PR {4t used in
of 99.9999% or 99.99%is thus used in sputtering. In

Embadididritdrinchief €oraiing cid@rsWorldukehpvhloh By tahldeh nitride (TaN) and
sufficient care that no inpuriti es fromw thin the gas

~ combpihirge immdch ithé rsecoae doatutdisy tiliefoemedi frdmfl O ;nRIriv@Rg the first

resistivity of 9 to 20 pOcm can be achieved.
conducting ﬁlm by tantalum nitride (TaN) and combining it with the second conduc ting

film formed from Al; and forming the first conducting film by tantalum nitride (TaN) and
combining it with the second conducting film formed from Cu. (See Fig. 3B.)

Masks 109 to 113 are formed next from resist, and a first etching process is
performed in order to form electrodes and wirings. An ICP (inductively coupled plasma)
etching method'is used in Embodiment 1. A gas mixture of CF, and Cl, is used as an
e.tching gas, and a plasma is generated by applying a 500W RF electric power (13.56
MH?z) to a coil shape electrode at a pressure of 1 Pa. A 100W RF electric power (13.56

MH?z) is also applied to the substrate side (test piece stage), effectively applying a negative
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10 Note that, although the first conducting film 107
is Ta and the second conducting film108 is Wn
Enbodi nent 1, the conducting filnms are not limted to
these, and both nay also be fornmed froman el enent
selected fromthe group consisting of Ta, W Ti, M,
selfAias wolereeu ThorWf flonamhttel Tofilmatebdthlerttand argtenaneforder when
these elenents as its main constituent, or froma
CEarshiChatre compoedd of these el ements. Further, a
sem conductor 15 film typically a polysilicon film
i Mfox shiomahinahigi A urdge \poetiemseott the dirst esdpbigsphyeousd tis second
doped, nmay al so be used. Exanples of preferable
condunting kyeoars noddesintd & aapetdibthaps adadcnrd doab edibngbate fidct of the bias
include: formng the first conducting film by tantal um
voluage ripgbied TaNhe anbstrarorsieniundpri thewibbhe tebehisg conditions by using a
conducting filmformed fromW formng the first

 suitgblechesisti mgskf shapebyThanngle whthe tagesed pdains anffom 15 to 45°. The

conmbining it wwth the second conducting 20 film forned
etchingvima¢ mashg iheneaseddyt dpproximstely éﬂmé@?%ig drilémuolperform etching
_tantalumnitride (TaN) and conmbining it with the
withew sy esidde cemaiging omcho gaednsulainglilm. ( $de SElegtivtho)’ a silicon
sks 109 to 113 are forned next fromresist, and
nitrider exide dilm; Wish riﬁ%f@é‘ééo iﬂsw fﬂé‘i‘ foframdl 1o dditaiealivo3 @nm therefore

| ect t I
AOPRPREHEGY S0 A0 pbtTrrosed diacs A WRBUSORAINTE MR gasched by
chis gt 5 ing a%a‘égsa%ﬁ&wgt bk e as@g?@ireé%%%” Sfaté insulacing

fﬂmai%tr'cg&ﬁ“@oérsasf%aec%*é% AT -

c 5@!—% is also applied to the substrate side (test pi ece
0 effectlvely applying a negatlve 30 sel f-hias

V%eai%%t sh E:% El{qﬂvﬁ %%ﬁ}shﬁé- t@j 1&8 E{H}s?rc&ﬁ,@?&fhg%ﬁ%‘f g 180 1182

t he sanme™ 0 Fe co

andss[&%% tcplﬁngﬁ%}anyggl%y%rg gqgh 28 22?%%6%RU§ g)‘?:melirfﬁ; 1 the first conductmu

con conduct | ng ayer are

laqu%?LE-t.h@%?C(ﬁ'h& u@ﬂtﬁ Ii%@?lﬂ B ReER g\g&?tﬁ@ fild LR Bing process.

ect o tage appli to the subsfrate
Si Mg dondeiciifg %&\4&5 SkaAbhRed ﬁ&&dﬁsts'he% RFig STk ICP etching
sui tabl e reS|§tp k shape. The angle of the tapered

e ¢POH Qﬁﬁla'rﬁ dse@n ﬂfx’i’xt‘h?e 6§C_lfh €L, ehdfDE sbd'Bs fRYetBifing gas, and a
I ncreased by approximtely 10"to 20%in order to

plash@{ m%éﬁé:@%&ﬂ)yﬂﬁlpfpwlﬁﬁﬁ GOORNR Frebsciotid BoweNEBIHOIHY) tb Beoil shape
gate insulating film The selectivity of a silicon

electrode at a pressure of 1 Pa, A SOW RF (13.56 MHz) electric power is applied to the

substrate side (test stage), and a self-bias voltage which is lower in comparison to that of

the first etching process is applied. The W film is etched anisotropically under these

etching conditions, and Ta (the first conducting layers) is anisotropically etched ar a

slower etching sﬁ)eed, forming second shape conducting layers 119 to 123 (first conducting

layers 119a to 123a and second conducting layers 119b to 123b). Further, alchough not

shown in Fig. 3D, the gate insulating film 106 is additionally etched on the order 0f 20 to

. 50 nm, becoming thinner, in regions not covered by the second shape conducring lavers
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nitride oxide filmwth respect to a Wfilmis from?2
to 4 (typically 3), and therefore 10 approxi mately 20
to 50 nmof the exposed surface of the silicon nitride
filmis etched by this over-etching process. Further,
not shown in Fig. 3C, regions of the gate insulating .

fiigl 6 t first,s condugt i | ayers |
LD G192 AR maA00 o Dl 3 atf b e B R SR prass becoming

SRRPROSPRAVEE Ng | ayers 114 to 118 (first conducting
[ayers 114a jtajc') 118a 15 and second conducting | ayers

114 . t d_fyrg f.irst
congu %t%{éﬁg !)r%a;%i?)na%ﬁ% fr\]-?g rﬁrslrlg @&H&Rﬁ ﬁgﬁ‘&‘%‘ rﬁgcqrg%e wigh the mixed
SAESCHRMECIAR WILIS) b T MIPIORE Sl ASHPRY e o s

5 aﬁf@d’?g&gl?[:e%@ﬁ&t%}&@ g%aﬁgl%gb(%ﬁg‘éﬁcfﬁz (r)n:?lggrtrirlp%t utsvggphgregégg:s of W and
. i ' .500W RF

TS0 5 ol SBRHALRE ST it e

F 3.56 Mz . '

IS PBTIRT oy T R

tled TaeRlm bedb&hs@tl:ﬂé%ib?stthﬁ Qb g @g'tggﬁnlxgtdﬁgmqfl \jggxlreg, if a suitable

conparison to that e fhiTst in roce

qadRtityed O, 5 8dWd td thid SasGhehEed, @%ﬁ‘ﬂ Efé?%al‘i?,lsftuymﬂlg% and F, and a

these etching conditions, and

10 [28n8Melhnsf F el of B iGRISOLEAR GE! A% eltegthﬁcih@gt ing speed of the
sl ower etching speed, form ng second shape conduc |"hd3

W dyars high FR3Brilkivhpbr FIREMYCH idhe i
123a a:gﬂggaeclgnd cgnducFirng Iaye%%&%féglctlﬁx?{zlg% ?yﬁ%rh&nd, even if

Fhnctehsss, el tlebughspeetl of ST9Woed ﬁoF'teQatix?eﬁ @58 atBirther. Ta easi
insulating film106 is additionally etc ed on the o a easily

oxidites carhp@ed to W Sthdherdiereahit Agfdch of Mels.oxidizedadsitARsddition of O,.
not covered by the second shape conducting |lavers 31 i}
The etching §8ed B eherlia Kdm i9furtleer tdRicad Beehsh@d daydes 8 not react with
y.Ssecond etching process, becom ng masks 109a to 113a.
15 flovrinearchiblgrinede thanfooé bedomaapbssible artcivt: beifkaefidd imetdhing speeds
accordance with the m xed gas of CF4 and C, can be
besweenshel firoandibe Tadiloalasd gebrepatee fossthdtd make thesetching speed

ion types 5 and vapor pressures of the reaction
0@!&@&3&/{5@ laggpashan ﬂgatt'Qféﬁvaf@o‘anr essures of Wand Ta
fluyorides and chlorides, the Wfluoride conpound W6 _
i s ER¢ pasks 10 ghl lisare resovedpand pifissglpping plocwsiis performed as
TaFs, and a%c? are of sim l ar order. Therefore the W
$ g 4A, adding an impurity element which imparts n-type conductivity. For
20 example, doping may be performed at an acceleration voltage of 70 to 120 keV and with
a dosage of 1x10" atoms/cm’. The_ doping process is performed using the second shape
conducting layers 119 to 123 as masks against the impurity element, and so as to also add
the impurity element in regidns below the second conducting layers 119a to 123a. First
impurity regions 125 to 128, which overlap with the second conducting layers 1192 to
25 123a, and second impurity regions 129 o 132, which have a higher impurity

concentration-than the first impurity regions, are thus formed. Note that the n-type

conductivity imparting element is added after removing the masks 109a to 113a in
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the Ta filmare both etched by the CF4 and Cl 2 gas
m xture. However, if a suitable quantity of OZ is
added to this gas m xture, CF4 and 0, react, formng
CO and F, and a 10 large anmount of F radicals or F
ions are generat ed. As a result, the etching speed of
Embpadimeny i bun theviragena iteghiohl isiant imivedporthisr d%sumpurity element -
beconmes high. On the other hand, even if F increases,
whigh gnparchi-igrespaddc ofitTaagelss be addedshahé step yf FigotRagael then the
Further, Ta easily oxidizes conpared to W and
maskhd084 ty &l hmagbefavevat. Ta is oxidi zed by the
addition of O . The etching speed of the Ta filmis
f ¥ mask 13 id ncxdfobacdhos ehefmmusintbs tatdayeot 04 easto vdtd tibsecond
fluorine and chlorine.. It therefore becones possible
conducting/lavers di2f s endrldabi A porivnmf thpeedk 13betvwigs witle thd second
filmand the Ta film and it becones possible to nmake
impurgy weom by, spulwdchiog thgapingulatingfilyel0& Wasecohdtdoping process
. .the'Ta film The masks 109a to 113a are rermved and a
is thenrpertogast mgdnmoiseaity eleseqritsrhigl inapartsahoime con dmpegity is added.
4A, ding an inpurity element whjch inparts n-ty
Dopipgaf ity ipp Corductivity TmpapstEimpuaty slgmenyis per wtrugarre@admons

in v Aot torigdEhs Ahan hat oo gg,égpqﬂgg and At a low
accdlgigtion Vebases (SredhG o e Cates ‘,:a?g"”é’#ii&% driion daping or on.
o BT s S SRR e R BPEU0A Hese FRnt from 1x10°.
tosfh@s S A *%ﬁge?ﬁ*f’tégl}ig%‘tta%féﬁgfi’ @WZ{%@K wbte group

15 GFERAF Bl o BHEENE) F AR TR EA RS PO T ylemem
B L TR Y -
laye}sheflgacékfz.’:lgg@orﬁé’ rhasR8 vhfﬁx r@%)egfm&%g'ﬂ]bplﬁ]&ﬂhcﬁﬁ% mlpartlnu

esent |nven|on|s not mted t

_lmpﬁggmgel en} | of}s LagRa &séhr(:b_‘l?@wﬁ&”lj}lﬁﬁd m ﬂrﬁﬁ%e@bﬁ@l?@co 141,

estepo Fig. 4A° and then the nasks 1

and%vl=é<ﬁanm 81 458rP 2 thedAn ABEIK 2 33 nk SnahB¥E. mfﬁ@cwﬂwream 146
he sem conductor [ayer 104 so as to cover the second

is foﬁn@@ el sEddrdgndeayieh Shel@dsk 8531 TR hnpu¥itpeldnhart viich Beparts n-type
mask 133 overlaps with the second inpurity region

condddriviseis ddtied it ghé BsurgatepiomslBdatd 1Y, hlino T drafn regions 138 1o
second dopi ng process

141 with a concentration in the range of 1x10% to 1x10*' atoms/cm’.

It is possible to freely set the length of the Loff region 146 in the direction which the
carrier moves by coﬁtrolling the size of the mask 133 wich the present invention.

The n-type conductivity imparting impurity element is added so as to form a
concentration of 1x10" to 1x10" atoms/cm’ in the Loff region, and a concentration of
1x10" to 1x10" atoms/cm’ in the Lov region.

Source regions 147 and 148, drain regions 149 and 150, and Lov regions 151 and

152, into which an impurity element having a conductivity type which is the inverse of
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Is then perforned, and an inpurity el ement which

inparts n-type conductivity is added. Doping of the

n-type conductivity inmparting inpurity elenent is

performed at conditions in which the dosage is raised

h hil%l’qer than that of the first doping process, and at a

the) 3P VE0ORe Conduaiivisn s teaagehert Sewmdd o th8.pcHdigr el OFF D Gorming
can be carried out by ion doping or ion. N

SEIRPNAItaY E%ﬁ'ﬁ.fs 1&h a8dpilag ab shpen fiofigdtQndate 2008 hans second

: ol; a d?segs:llrﬁgnt froml x 10" - to 5 x 1014 atons/c

co ting laye apddd3b aretusgd and megk wioh t8Pedc@ytheAmpurity element,

E%i Qdic table group 15 elenment, typically

ancf; S PREMEEE regiyng arey fererde ing Aselfrdigniedmasnthe The island shape
i.mpurity el enmen which inparts n-type conductivity,

Se“ﬁ{%“{}ﬁé‘grplﬁﬁﬁ“g‘j@% @psl 103, whish faene-cliimmet Bhdsicire ogvetsd over their
| ayer.s 119 to 123 beco masks with respect to the

ent‘ﬁ‘-% RCCURYLRL 2 1asisy Maskat1] aigthis prsur: | Bhosphements almady added in

d.ﬁ:this case, and source regions 134 to 137, drain

iiering epicenligiop tq ghe sougsegegions | thiwhb48i e droirtréBioas €49 and 150,

andh (8 Epy reeibne §5 | o b dddcenviasing heporusioed Jese Thiag diborane
(B st tERG Btk ap Shah obberediamyiiaAgonesmtimsion of 2x10°
o B B R R Sy o 4
the §Paihiinl Bl T 508 4he Pl tetimd 50 oD o mgeckts he ilm
thic%b?s?: ggtzl&% %%}J@l{%?%lgﬁgy%rw lil'ﬁte E}S.SL&%{:E‘S@,GFH%& Iwgl?( t) tor:rE]l| tgl;rehrgd 'shape.in

cros?)g(%gg)éxsag ttggr;% }g%%gérﬁoﬁﬁ %gq?v%? Qtpérﬁ}tcbﬁ&u%%&fagtlzrgsh%ﬁar to r1]:he second
} f . 6 | x1 Q' at )/ in t
o RESSIE eo dr E0R A B AT 0 e
- aqi [ i ch
148pand; Lafnsqisli ke Yeiﬁgg(%%'h-aﬂﬁn l‘éd}%rgsg ?PVi e?gy%olins;,/ gt%&’ \kﬁ,ﬁl Cx%glons) are

fanlrrpu!rif’y el enment g a cdh y p
formhedl ihltBe kék}‘)@!’:ﬁ@e @[and%ﬁaﬁ@&nﬁ@@ﬂcgfc%‘ﬁa%f}grgﬁ]ﬁ%égéﬂokg phdR€ses. The

are then forned in the p-channel TFT
secopdnilepedesidicungyRiss 102 and 210 SRRAMAphido FiLG- § hane
The tga(g}gond shcalpe sgccsand conduc%ildnggﬁa(%\f@p%l%gbdhgnﬁé&d shape

semitdBucioe layeatunstién BRSH e Wk hrol &S MR thel Ahk B& JnlRHAME Yonducting
elenment, and the inpurity regions are fornmed in a i

layes &12 fialdtipmis ag arapadtor witiegi s| and shape 5 seni conduct or
| ayer's 102 and 103, which form n-channel TFTs, are
cAvEeess @f activdriig the impurity elements added to the respective island shape
semiconductor layers is then performed, with the aim of controlling conductivity type.
Thermal annealing using an annealing furnace is performed for this process. In addition,

laser annealing and rapid thermal annealing (RTA) can also be applied. Thermal

annealing is performed with an oxygen concentration equal to or less than | ppm,

preferably equal to or less than 0.1 ppm, in a nitrogen environment at 400 o 700°C,

typically between 500 and 600°C. Heat treatment is performed for 4 hours at 550°C in

Embodiment 1. However, for cases in which the wiring material used in the conducting
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entire surface areas by a resist masks 153 at this
poi nt. Phosphorous is already added in differing
concentration to the source regions 147 and 148, the
drain regions 149 and 150, and the Lov regions 151
and 152, and ion doping is performed here using
i - ron.j. I added to each
1aya4fs heoanes3 (Rt wid rdspaly 8 HeRE ig S pRFSRLR G0 Bete

of the regions with a concen n 0} gCigtion after

, s o Cal £
o e ST bl U, A ichllzs W bR P TURED imrder w0
progélﬁ* tAS QiridRdinldNGe 1Y regions 151 and 152 is influenced

y

the fil'm thickness of the conducting |layers and
t R ARG RIHAAY ofel i t 10 gemoc
cross sect’i onggtéathﬁg?erl\gggggﬁg%ffﬁoln%og%gggégﬁgﬁo 0 450°C in an

atnRBPhELRAHEL Qe heweles 3 ld d()g? h%(ﬁfg&%}?ﬁﬁ%?fﬁﬁgg\gl hg@g%mcﬁ:ga tion of the

process. The ¢oncentration

: i SThi X ' . r .
o . AR SIMAES T BB L A R s o

theatlénd 5R4p¥EridbridIR 1 AFRES b K?%ﬂo%&ﬁ mﬁ(ﬁ{@&ﬁennallweexcited. Plasma

sem conductor | ayers by the above processes.

hydsegandonhants 6eaLseh ieR6idBYEE Plabdi) beyldd BOFedddhed as another

over | appi ng the island shape sem conductor |ayers

mednssfiiydrog@sagate el ectrodes. Further, the second shape
conducting |ayer 122 functions as a capacitor wring.

2QA Arrineeiagerdhs Agding/@lid 0S5 isHernhdtnide tyoneh eiledh Birdddegide film -
to the respective island shape sem conductor | ayers

haviisg 4 Heokpeas 60100, 200 rid. thecandimbrle@n ifsaldrimditm 156 made from
conductivity type. Thermal annealing using an- _
an cugasilinsidading macwidlés thenffometiof die filsi snrpriaee Sissulding film 155.
addition, |aser anneali ngh and rapid thermal annealing
( ’Imytacthmled ave then foppled éultheeeondintedayee aisulagingfilm 156 over the
performed with an oxygen concentration equal to or
cappeitey wirtig 12hpngl omsr pheseurap irggien U4 tooexnose esportinarf the first
.0 1 _ppr? in .lax\knitr.ogen nvironnent at 400 to 700C, _ _
incerlpyerinpulyting filieeArso rasdspyaingelec trig rawsreprrce supply tine) 157

s i 0 oo as 1l AREHIIT T WROGE T 475 Bheouglghe contac
ol BRIt T B4 b 1o 123 1 veak w th
R Y R —
ARG b 200 en,
t ?Zcﬁgg& }ii(ﬂesagre then formed in the gate insulating film 106, the first interlayer
insulating film 155, and the second interlayer insulating film 156, and source wirings 159
to 162 are formed so as to contact the source regions 147, 135, 136, and 148 through the
contact holes. Further, drain wirings 163 to 165 are formed similarly conracting the drain
regions 149, 139, 140, and 150. (See Fig. 5B.) The drain region 140 and the capacitor
wiring 122 are electrically connected by the drain wiring 164. Further, the electric power

source supply line (intermediate wiring) 157 and the source region 148 are electrically

connected by the source wiring 162.
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5 atnosphere containi ng between 3 and 100% hydr ogen,

perform ng hydrogenation of the island shape

sem conductor | ayers. This process is one of

term nating dangling bonds in the island shape

sem conductor |ayers by hydrogen which is thermally

exdNeedhabitispraferabie rofiemati eon faushalss Yy Q88 EXGAE €8 and O

by a plasma) may al so be performed as another Tfreans * z
when tiydgaoginualition 08, herfatt il danlladiipthl 39 dnd the second
_film155 is formed next froma silicon nitride oxi 3e
intgrfayer inavlatigg filnt B56 kri®), fifmsdRGiON @OR. FEthé 87289 in which the

gani c

¥

interlayer insulating film 156 nade from- an or

gainingllating gilod 567 ihel firsiintdlaperfinsulshOfint 195, hhd $he s -
interlayer insulating film 155. Contact holes aerbéec?ﬁjeﬁmdawr

insuptinglfilnn | $haresmpmnid résit fidspy @ypréfRsdbltd B thd BEE holes by dry
over the capacitor wiring 122 and over the source

etehigg oning4SHE poebypBEEF (ufferedilgdredentthritier BF + INHF). In addition,

_interlayer insulating film An intermediate wirinhg
if the garerihenlpoe film ol(é; ehs b liteblape) ind@ihg fitdi & 55001 the second
. so as to contact the first interlayer insulating film
inteslByetingdating filen ¢ b6 hacformbd be diffeeste rhdrerigBpesigreferable to change
- wiring-122. (See Fig. 5A.) Next, a third interlayer ©
the marhad ohgrohingand eherertbahiv i etahingraganipe fonsadlaflinngThe contact
material _is forned on the second interlayer
holessmpnalsa @effpnm:cibs usipg thoname eidtiohe sieahal hhénhé samedichant or,
i.n the gate insulating film 106, the first interlayer -
etghing gas i ng film 155, and the second interlayer )
insulating film ]ISgL nd source wirings 159 to 162
ar Sftelfalg@ga%l% p ‘S(fgﬁﬂﬁi:ln RosdosTRIvdEch gyl fmsintetlayer insulacing
4l 13% 1%, and 148 through the contact holes. Further,
Ty Bions W?Fg&oﬁ@ﬁmf% apgehesveet heeapasitar waring 122 and the electric
contactin he drain regions 149, 139, 140, and 150.
POVERFPYGS ﬁnﬁ'ﬁg-b'dr ain region 140 and the capacitor

o L R LR BT SE BB L St o
O 4 B8 RAgSOE 20 B B BBt B o
o B8, R R BB S T b
g R A0 10T bl 54 B s
A% %Iﬁr?‘%sﬁ?érrﬁé& P ERbodlo e 1 A PAInTHEERSSs of ShicBARESR, formed by
the TFTs can be sufficiently leveled. The film thickness is preferably from 1 to 5 pm
(more preferably between 2 and 4 pm).

A contact hole for reaching the drain wiring 165 is formed next in the fourth
interlayer insulating film 167, and a pixel electrode 168 is formed. An indium oxide tin
oxide (ITO) film is formed with a thickness of 110 nm in Embodiment 1, and patterning
is then performed, forming the pixel electrode 168. Further, a transparent conducting

film in which between 2 and 20% zinc oxide (ZnO) is mixed with indium oxide may also

be used. The pixel electrode 168 becomes an anode of an EL element. (See Fig. 5C.)
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gate insulating film 156, the first interlayer
insulating film 155, and the second interlayer 5
insulating film 156 are organic resin films, it is
preferable to formthe contact holes by dry etching
usi ng CHF4 or by BHF (buffered hydrogen fluoride, HF +

NAUESC baink [#@dintliacecond BarllhE7(gat Grined\Heat iHEh Jﬂektmuﬂf&@mx The
the first interlayer insulating film 155 and

first bankridd andtbe lsayeid bardul 20 bRdobmbdid SRS béﬁftﬁ'ﬁ%dELbiﬁyus and
different materials, it is preferable to change

cathoded) batnet] {edee kif g aaﬂ(it dikes. el ehrdptefoe p@éf@fﬂbﬂgthg@@hetﬁﬁﬁul bank
for each film The contact 10 holes rmay al so be forned

170 byclusirfarchiehatum atyahin ghefishbanlangd. t Ne«S@e g} 5&&@&5& that
or, etching gas. A storage capacitor 166 is fornmed In

the cpmnbmedsl'uakn&m iof thd fagt barle 169 ahé thayeond bauk a70 BE made on the
film155 is forned contacting and between the

ordecapdabtlogmpbut rhgrd 22 antintitaeionb eftthisahidkewsprs@ded ehat the EL
supply line 157. 15 A fourth interlayer insulating

layessidnd thé Zaitodes foreddriewdtr of mdjncenx gikgfanhn beaspatated. Further, it is
Organi c resins such as polyi m de, polyamde, acrylic,

neceasatly BC (b fosrymindbifOemel) the aecoriiebankeld0 Hyrnn insulating film, and
particular, it is preferable to use acrylic, which has

it is thepefereqrossibleabniss syactriddaush asthoxidurthrdsint Brleayeple. The first
insulating film167 is formed with a strong

bank k¢ prchtheosecond banle |l 70 gray bash berfoimad by the saalefrouumdl rand they -

l;o%l?lfwent 1 at_a filmthjckness at which steps forne

may gisoxg fpreedrbyrdifiessnaspatsinki Mrﬁszbaréwkﬁ%@d th¢ée¢¢nd1bank 170 -
thickness is preferably fro

are KpTRedRTige %am%weweas (i iabewhi 6 et dgheserond bank 170
;) ch| the,drain wirin 165|sforrred ext in_the

may bg e grhiied plape ths T vinResH3eurre sgnal mb)aamim be formed

t e 168 is fornmed. An.indi oxi de .t
on 2 SE5He sl il ey ﬂﬁ"@ <t tﬁa@r%%q%?@ and the

SCCOE@E%P%BE?“}%& g g(?attélac‘te&{ lgydggriaégna I—_l{}r“{ H(é peégment 13" mixed into a

- tr t conductlng filmin which between 2 and
resmzo@ %ﬁ%%x de (ZnO is mxed wth indium oxide may

SAREL BT dp TS AR B8 10 AR, cesion
g 3 S ] B, AP A 0 i
thicl3RRKAHR B! Bydior 7 Btlad Be RLHEE0 tQ266RA! @ificdlly BRWELS 1688 120
nm), and that the film thickness of the cathode 172 m';w be from 180 to 300 nm (rypically
between 200 and 250 nm). Note aié:o that, although only one pixel is shown in
Embodiment 1, an EL layer which emits red color light, an EL layer which emits green
color light, and an EL layer which emits blue color light are formed art the same time at
this point.

The EL layers 171 are formed in order for a pixel corresponding to the color red, a

pixel corresponding to the color green, and a pixel corresponding to the color blue.

However, the EL layers 171 have scant resistance with respect to solutions, and theretore
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cat hodes, forned later, of adjacent pixels. It is

therefore preferable that the second hank 170 stick

out farther horizontally than the first bank 169. Note

that it is preferable that 5 the conbi ned thickness of

t}hhe Ifi rst I?a?k 189 angllmtlhe second bank 170 be made on
eagheoloppraist boforinetise@arMuly withothesier apBowAH ot s s

on this thickness provided that tlﬁge l[5EL Iay&.%ﬁigﬁg(q?ﬁ%ut' feis
prefechlsdesuseos medall musdr araf cawtjrabe Pixel 6@k s e RS desired pixel, and

separated. Further, it is necessary to form the '
sele¢uieply foamichedi. lagerstifié is eabnthebaqbireliN8c dboran

infs\é:maéi ng film Iimd it is therefore possible to use

ma ¥, stisstigh sk aip sexisdeasoto aove sdlh of frRE Eﬁ%@ﬁ ek e

The first 10 bank 169 and the second bank 170 rra)lj&l%tfﬁr those
cotsespoodingdtchthe balos and; amet e @lor Bgttl-doiieting BRYla¥rs Ard8 lecively

formed by different materials. The first bank 169 and
formed usingshe mirakkNEXQ a-maskes fensoractoicovedall gfehs BB Sxcept for those

bet ween pixels. The first bank 169 and the second bank
corrgpongimg thehe coloegreen, amticratmogiot hghtsamirasy BL ldy@gare selectively

(squrce signal lines), and may be fornmed on'and al ong
formgd usingethei maskg sFinglit, @ magnialset sonssp.coldot sl bhete gikels except for

first bank 169 and the 15 second bank 170 may al so be
thosg rqeEtespRndingree ethieatolpn bivs, cmdablue rodont light-emiceil | Bit dayers are

a .r sfi n. <§Se’e Fig. 6A.) An EL layer 171 and a cat hode
Sele(CrVqAEY eraed poipg tha mmsky dote thasda ghi the sise ob sl ifferent masks is

Wi ut exposure tqQ the atnmosphere usi ng vacuum '
recg e Y. SaNst Batkhmey ke e tepsed: NFwidias i iopraférablElto perform

| ayer 17 / from80 to 200 run (typically between
Pfoiﬁ%‘%r}&“ﬂi[?ga é@eﬁh {avﬁlﬁ @r¢ Fpsmegdthque gelepsing tesecofin he
cathode 172 be from180 to 300 nm (typically .
b@%’e% a‘éé&‘%ﬁ%laﬁétm‘%‘eﬁeﬁwoa?‘g%f Qf{&f‘ilg FEmaGE Lok ys shown
. i xel Jjs sho iyn odinment 1, an EL |ayer whjch
in BB Lot Blyfer i 1ERUF 2y rich drrvans 13/ogr Bgh 2 a hole
d. an EL ich emts hl col or,

Lor |4 |
erarfiBofling b, 5 AR i ol n HPhEoh, Fonartedog Brp s elecuron

.. .y f d i der f '
ieEp Bk b AR 550 A v

Varp S OB O 5 5 SR et S
s R0SE 1 OSBRI g U N s
the ELRIN@Wol 309 ieRPre BN SIUE ad brehfiic material as the known material,

The cathode 172 of the EL element is formed next. An example of using an MgAg
electrode as the cathode 172 is shown in Embodiment 1, b‘ut it is also possible to use othet
known materials. |

AnEL pan;l having a structure as shown in Fig. 6B is thus completed. Note that,
after forming the first bank 169 and the second bank 170, it is effective to perf.o'rm
processing in succession without exposure to the atmosphere up through to the formarien

of the cathode 172 by using a multi-chamber method (or an in-line method) thin film

formation apparatus.
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preferable to use a netal mask and cover the pixels
ot her than the desired pixel, and selectively form
~the EL layers 171 in only the required | ocati ons.
Nanmely, first a mask is set so as to cover all of the
pi xel s except for those 5 corresponding to the color

re d red color light-emtting EL |ayers are
seﬁréc:E?ﬁleré{lVen? r%%ﬂlfifg{%&ft%&ﬁa%mn reion, 203, pmbkffiregion 206, an
030 t o cover | of the pixels except for those
Logrgg?lgg &@2,&% DpRdOEpINgregPR EQE?( agggngpivshingstoiconductor layer
Lightrem-tti I rs.ar el ectively formed using
Of?ﬁ%ﬁﬁ%%fﬁ 2@-5}?& Roftacaion 08 sfompeds B o gveverkplwigt the gate

cqorresponding to the

el o L8 bR SRR AR SinlagPe 05 it brnesioN agion 207 is ormed
so 3 Gt Bh REh HE e i<t P Brposhudieccore owbeioe i 106. This
oy s RS R PRl B 1 e el EL

tag Bef Sulel! S s olPl bR SRl aeb e TERAL i Bnouimenc 1,
bu P G Ao oG selblegPaRe et of et tvoe of
o e A O APV ET FdRhBrs gl EonDly B Rbered i series
by I DR s p P R P Enab D ahoddideducing the of

culRéafpl es of these types of conbi nati ons have al ready
been reported, and all such structures may be used. A )
KnpustheR Bk isdlicc By PETUSEH i@8n théhdanel Y8 il Efvbodiment 1, but a
Consi dering the EL driver voltage, It is pre erabl e

p-dhandSET BT 94,048 Be ideri al as the known material. 20
The cat hode 172 of the EL elenent is forned next. An

ex AngehticoddussbmnigyanoMfglec alieelir@gtecarstdl TEF T 30D edRrald?a source
is shown in Enbodinent 1, but it is also possible to

regirse b, hedraik nepion 281 edn Abs redon Bl 2panéh dhawheFosning region 213.
structure as shown in Fig. 6B is thus conpleted. Note

The Ratv, regimint 2v2 & domiadysct dvetof dwestaphyeidk tkb6ghtanttctbde 128 eh@ugh the
bank 170, it is effective to 'perform 25 processing in

gats imsdaringfilnwl 6 obltore dpaghe eldcrit herrat sy fIEFTUR02 does not have
through to the formation of the cathode 172 by using a

an haft regigmitbEmbediment {obuap struchimehavind od)Lofhiegidn by also be
f ormati on apparatus. 38 '

used.

| Further, the electric current control TFT 202 is a p-channel TFT in Embodiment
1, but it may also be an n-channel TFT.
Note that the EL panel of Embodiment [ shows an extremely high reliability, and
its operational characteristics are also increased, by arranging optimally structured TFT
in not only the pixel portion, but also in the driver circuit portion.

First, a TFT having a structure in which hot carrier injection is reduced so as not to

- have a very large drop in operational speed is used as an n-channel TFT 203 of a CMOS

circuit forming the driver circuit portion. Note that circuits such as a shift register, a
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In Enbodi nent 1, a source region 204, a drain region
205, an Loff region 206, an Lov region 207, and a
channel form ng region 208 are contained in a

sem conductor layer of a switching TFT 201. The Loff
region 206 is formed so as not to overlap with the
ate electrode 116 through the gate insulating film

g
butfes, a Eeuelshéfrer, arivba $amwplirggiioic Qs ahd hoBdiRufPaIndiQded as the
overlap with the gate el ectrode 121 through the gate

drives udimuitadietd.| Sighdb comirsion taiRait®bud h4IEtDIL chverter can also be
extrenely effective in reducing the off current.

in€luded evhenapesfonmlireg digital driveuct ure i s used as the
swi tching TFT 201 in Enmbodinent 1, but the present
i nv&ndeintinomadayctat dayehafechz daihahel0TFE 303 Ut tHee CMOS circuir in
another type of nulti-gate structure for the

Emsbediotenng coRtainTswolkEd segtore? 2, facletin\teivin QADNACL &€ rdoibn 223, and
series 10 by using the double gate structure, giving

‘a chomnglifcartingyezgidn 224li ti onal |y reducing the of f

current. Further, the switching TFT 201 is an
n- dhathes) it BT necEsshoydiortentonterdedtwieh the chenmetr fFthe n-channel
may al so be used. A seniconductor |ayer of an electric

TELr408nand dmpostante Tn@0be placedimmere 2ots dur operatidn rspegdrehan the off
210, a drain region 211, an Lov region 212, and a

cugreatn bhe fasmatiog of sy loev r2givn 223 lewedlappingdic gatezde ticsle 120 through
formed !io‘as_to overlap with the gate el ectrode 123

the gatgdrgylatng filgalQs is tentfard affgctive iminoeasingthe ophrringbgeed because
electric current control TFT 202 does not have an

the gesistanes eAmPReDYHIgi rRdRtedes mgh a5 possiblet ure havi ng an
Loftf region may al so be wused. 20 Further, the '
el darthes & sepdsandusinrlaye agoaneh Thlc REhmb| the FEMIQS circuit

Enmhodi nent 1, but_ it y al so an n-channel _TFT.
CORFAES RS, BE gdhch QAN AREOR LN n LS GR A, nd a channel
f extrenel ﬁZBi‘igh reliability, and its operational
OMREAeFERi“t'i cs are al so i ncreased, by arranging
not

T T e R NS H—
LT S T TTEES ORI T -
SR RS SAR, RT3 RS A SRR P oot
upgﬁ%ﬁé}[‘ to M Brdddies GF PRI sSUE B Bfv@nSVibbsurE3b The aemosphere.
Further, if an inert gas is placed in the inside of the sealing material, and a drying agent
{(barium oxide, for example) is arranged on the inside of the sealing material, then the
reliability of the EL element is increased.

Further, a connector (flexible printed circuit, FPC) is attached in order to connect
the elements formed on the substrafe, with terminals extended from the circuits,
external signal terminals after increasing the airtight characteristics in accordance with
the packaging process or the like. A manufactured product is thus completed. This type
of deliverable state is referred to as an EL display device throughout this specitication.

The widths of the gate electrodes differ as stated above with the present invention.
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39 buffer, a level shifter, and a sanpling circuit

(sanple and hold circuit) are included as the driver

circuits here. Signal conversion circuits such as a

D/ A converter can also be included when performng

digital drive. A sem conductor |ayer of the n-channe
TThet{aR3itdf podibldimake tedlioh dohcedrRiROM BN hekemiconductor layers

contains a source region 221, a drain region 222, an
atrengedegnder P23 firanghte alafmraackess diaf b (RO tion within the

Further, it is not necessary to be concerned with the

seghiconduatentayémnot drearpedmdaethe fifdt faRQRcrayid bi RS AP ifference
may be placed nore on the operation speed than the off

ircignpent tratidredéph pdutel conhediffe Hiag bave eteeloda td@esses, when performing
overl apping the gate el ectrode 120 through 10 the gate @
idmisidcaipnngirfg theghGbelb srrodarag ingasks.ef f ective in
i ncreasi ng the operating speed because the resistance

confPanbker, ;m arder e dorwe cheaboffrsgiorasuspass able . onffienetdch f the first
sem conductor |ayer of a p-channel TFT 204 of the CMOS

gase radedtrodecand aha svidehs of) thee secegidognt® 2lectmdd ried g edhtrolled by
232, an Lov region 233, and a channel form ng region

etzhing. 1Gonekof tLoff regipmaartd Lev rdgion pogitiaisdreabimes tasier compared
perform papkrggi ng (seali nl_g)c by a protecting film

thihe AenYangional exrpplesc hiardhetedoieshacomeardsy i hhe precise positional
out gassi ng izuch as a lamnate filmor an ultraviolet

aligameraieaf theds i regippy and chyyLoff regierpand it besonmies napy to manutacture
material after conpleting up through to the processes

Tgﬁ's%p@_ng(;%sggi gRarpBLeRisties- no exposure to the .
atglgpéﬁere. urther, if an inert g?_s is placed in the .
in GMARLIEE CFfr\‘"gP%%féPP‘é:Ie,S“EPII&I ige gopvaficrpdliforamd from the

barj um gxi de, for, exanpl,e) is arranged on the inside

saige Bl o i 35 SigpbiRe Pt CHEOHFeHEnal B s 9cy hefweqgthe second

. El,element is pncreased.  Further, a.copnectgr )

il eF B 50 D 0 e A e LR Shaelectric power

c ct. the el ements fornmed on the substrate, w,th
sodeet UMY i, A0 ffe TR o dtbing Phec 2 Srg [ gt hctefore che
a;%hgﬂ@lr%tﬁt?{:é% Igggécr@,cfls%gy i ncreasing the airtight

aracter| inaccordance with 25 the packagi ng

- Pr %ﬁ%ﬁgg? aﬁfﬁ(ﬁusé}% %g%x o@i@gﬁ%@&ﬂ&ﬁcﬂﬁ RIiAEY Fon] :?hetlilfi}e{?iyeé s directed

conp I'i verdbl'e state I's re

to?%é(%?l%?gchﬁ!ﬁgﬁé 8 Qkﬁbﬁit%’ﬁ%ﬁ&ﬂiﬁiéﬁ'@qy\@het [m:ﬁ:nt invention is not limited
to this, and a structure in which the light emitted from the EL layer is directed above the
substrate may also be used. In this case, the cathode of the EL element becomes the pixel

electrode, and it is preferable that the electric current control TET be an n-channel

TFT.

[Embodiment 2]
A top surface diagram of a pixel of an EL display device having two thin film
transistors is explained in Embodiment 2.

A top surface diagram of an EL display device of Embodiment 2 is shown in Fig. 7A.
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The widths of the gate electrodes differ as stated
above wth the present invention. 40 Therefore, it is
possi ble to make the ion concentration within the

sem conductor |ayers arranged under the first gate

el ectrode |l ess than the ion concentration within the

PurdRE) £ARIHCIGEra P BiPhe ALTANGED WaASL, LPE LS. 9% how
: t j : he differing,gate el ectrode
i FRE B, RSO el AR S B Mo

502 088 £FkaRGRARE 26 IHAES0 FUELI Gl e s a0
et S e SO B S
CROE e S0 o A S S b
A BAEIBKE SOOI o1 ROUG, LA B LRI oo e
QB PEREI 585 o UARMESEHL i JETE. YAl i o

of CHROWRHiCHRHICES: BYBPI0S & cBfineGRRYE ] QALY Vi O STRT L8 O other i

the sane fi gate sig i ne-or

$ec@iBto hicBBacitor Wi h WaEn S §E@NG 1! layer .
Coni nsul a(% [ rfgls“%cilIor?nvfz'alﬁigll Qﬁébﬁﬁ‘?gﬁ‘? ?1‘{&2?? ggoe)'r qnlhﬁs’e E‘{Cg{lél Héwer souiree
supplly lifie 5038 cBhBEdted ¢o RAVR inrediRye: MLERIDUIRRI (o él{bﬁvnciﬁQh@ Roures) .

formed overl apping the gate signal [|rne, and erefore®
by a bbetioraderidred By béfbictics ANnRealisN e SaELG: i .
Y gl t hough an e¥<arrpl eCi n which |1 ght er?ir%étggp Jr}%grrnlstfﬁfemﬁj[_by the

electriy@iwerr Soutce giptllind SOR ke fideintdthsts Ab&lalifg ﬁPﬁfP.:a_ﬁH ?ﬁgcdapacitbr

i n Enbodi nent 1, the present invention is not limt
wiritigoSthi s, and a structure in which the light emtted
fromthe EL | ayer is directed above the 20 substrate
© mhbe edmoite wirkegls 11 i conatehge gdrbelecabBO6iRs of art dhecht c urrent

el enent becones the pixel electrode, and it is
contppleflel 86V e Thiealeattie catrent ednerol UFIFR7 bavd seaticditdhiche laver 508,

n-channel  TFT. [Enbodinent 2] A top surface diagram
a soygte gegisincef thesemicomdudios fiyay SO isicoantered nythemdedehic power source

~film 25 transistors is explained in Enrbodi ment 2.

supply line 503 through a source wiring 531, and a drain region of the semiconductor
layer 508 is connected to a pixel electrode 509.

The electric power source supply line 503 is formed between a second interlayer
insulating film and a third interlayer insulating film in the presentinvention. The eleceric
power source supply line can therefore be formed overlapping the gate signal line, and the

aperture ratio can be increased.

[Embodiment 3]
An example of forming a capacitor wiring, a gate insularing film, and a
semiconductor layer in addition to a structure formed by a storage capacitor, a capacitor

wiring, a first interlayer insulating film, and an electric power source supply line is
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A top surface diagramof an EL di splay device of
Enbodinent 2 is shown in Fig. 7A. 41 Further, a
circuit diagramof a pixel of the EL display device of
Enbodi ment 2 is shown in Fig. 7B. Reference nuneral
501 denotes a source signal line, and reference
exp R A IE MR, t [ Line. M rin 03 .
e e Ry RO TR, SRl Wi Pl aist f Tor boruions

shoWRME g3 OYAGE 6RUPPl Y Iine, and overlaps with the gate
signal” li1ne 502. 5 Reference nuneral 504 denotes a

2P s Wkr Sl SR IS e g >
The 07k o R0 LSRRG b e
G Keshat, 0§ SensSREROAER (4 PSS ENIEE S o
ORI ILY, Skt C] 3, 1 R ELP T e

strud@ré@of tHeEL HBPBY LIRYRE of RRIHoIhAY T, WHR K RUYmSdq W 4. "

the figures) by a portion denoted by referernce

NIRrsehnidohductitdlafe SO0 89EI5APRTH LOfst %aéﬁ@? Q»ri{ﬁ{a 498 and a
el ectric power source supply line 50§, the first =

secohdt espaayer witisl apipg shhdwichaid t&@egaeéﬁﬁﬁgaé?ﬁg M 1108, The
511. The capacitor wiring 511 1s connected to a gate-

semiebadidrot iybO60®hadd chhBsdIrtbaniig e 8iBh 60822 FRMiARkr i :
507. The electric cSrrent coniﬁrgol TFT 50% ha§ g’ nEF%glonmz

formednb s mulcmitact dragde fodBon ofiteabAfelfoghRR réfioh BO3, and a second -
sem conductor. | ayer 508 is connected to the electric )

impyriweegisn K¢ dornsadbgl 35 toicoardi@3he firswitgpunysegioa G0 MhRAmpurity
531, and a drain region of the sem conductor |[ayer,

concgpgagiongnnhe fitss dmpority yrigicel 6@ sdoweaddhat@he iberity concentration

. .electric power source supply line 503 is forned

in thgsegprshirapweyongioniOdr | Byrdrer, d fimsimmtriongedion 69 Andedups with
f_I%Ihi rd interlayer_insulating filmin the present -

the firsteanecisat wirkg b3 4 sandwichigehe gatgripsulatimpfilm 106e can
t.heref.ore be formed overl apping the gate signal line
aﬂatq Heat vy thi elertriq eurent stlcT BB g, i pENBRREEAEFT as in
3];._An anple of form a capacitor wring, a gate .

Embptfsthich Ao ismrpratindo add aep-56ie IRHAGE £ SRR o g first impurity

regiogxdg(?pigxg\? tt%e? S&O%Eirig{:ptullj‘{q? rég%g%gl.b)bo%vgs%[ ?%eis %? gr%. {eo{c)' add an
n-type impurity elementinto the first impurity region 602 and the second impurity region
601 for cases in which the electric current control TFT 202 is an n-channel TFT.

The second capacitor wiring 122b is electrically connected to the drain region 205
of the switching TFT 201 by the drain wiring 164. Further, the electric power source
supply line 157 contacts the first interlayer insulating film 155 on the second capacitor
wiring 122b through the contact hole formed in the second interlayer insulating film 156.
In addition, the electric power source supply line is connected to the source region 148

of the electric current control TFT 202 through the contact hole formed in the gate

insulating film 106, the first interlayer insulating film 155 and the second interlayer
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wiring, a first interlayer insulating film and an
el ectric power source supply line is 42 explained in
Enbodi nent 3. Note that the sanme reference synbols are
used for portions shown in Figs. 3Ato 6B. Fig. 8
shows a cross sectional diagramof an EL display
devi ce of Enbodinent 3. The EL display device of
ins @abiogifilmnt563 di ffers fromthe EL di splay device shown
by Fig. 5 6B in that it has a sem conductor |ayer
600he Qipreitasta wdtsiofhe bavealapaady chebairx@sal e cbfliance with
. Enbodi nent 1. Enbodi nent 1 may be referenced regarding
thesstdetraiel afEmbodivatnure Mot thae Brhdémptalyfrid@vihe €10fyer is directed
Enbodi ment 3, which is omtted here. The sem conduct or
towaag ehe 6@l tmveid Bpdbodithéntad, fandsthe fdpratht GrighitdsH 8f 42281 display
and a second capacitor wring 122b, sandw ching the
devgert kedonsulless idog t6 ildrog @6theTape rnutOr R eandiuti-0 hrdaddf ek storage
y

600 has a channel form ng region 603, a first inpurit

capegooiz BR2edsed.meldowevars with eons@etutn of Eashdlanthod, e storage
the channel form ng region 603, and a second inpurity

capaeifooforeel borhedapaims witng d2ache phe fiulating fdur i0ey and the
region 602. The inmpurity concentration in the first

seminpaducryr layegio00 osedapssvitloterstatgacapheitonfpunéd by the electric power
concentration in the second inpurity region 601.

soures supely, linh 5%, ithe firjtriptarlayer insglatng 608 169 eahdips: mipbitor wiring
15 the first capacitor wiring 122a, sandw ching the

127y and thereforg the gapacitanaoealupiof thet swetagehapncitoecat betaised without -
current control TFT 202 is a p-channel TFT as in

lowerps dheaparoge rpeio; s preferable to add a p-type

i mpuri lement into the fjrst jnpurity. region 602
Ot LS SaEN anARAE)e Feuhioh lebuomislamsahy ELiayet i directed
referable to add an, n-type. inpurity elenent into the
towrd g § Hﬁﬁwwﬁawsﬁ i battiimetic g6t BHACRRBYFRE9A is not limited
o o0 e R U AR LG & bove

SUng? ﬁ%ﬁﬁ%y%rd?oo rllfgg %IEZ)F t{% I??%e,g e%‘é{ﬂOﬁa B%c@g%g%%g%gn{eg ?he pixel
i AANe , he. el '
e 1 DOyl AT (ORGP S chann

-rFtnsuIating_fiIn1155 on the second capacitor wring

22b through the contact hole forned in the second -
interlayer insulating film2156. Z5 In addition, the
el ectric power source supply line is connected to the

[EndEGEnt £pi On 148

An example of forming an electric power source supply line and a shielding film
(black matrix) at the same time is explained in Embodiment 4. Note that the same
reference symbols are used for portions shown by Figs. 3A to 6B.

Fig. 9 shows a cross sectional diagram of an EL display device of Embodiment 4.
The EL display device of Embodiment 4 differs from the EL display device shown by Fig.
6B in that it has shielding films 157a to 157g. Note that other structures have already
been explained in Embodiment I, and therefore Embodiment 1 may be referenced

regarding a detailed structure of the EL display device of Embodiment 4, which is omitred
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of the electric current control TFT 202 through the
contact hole forned in the gate insulating film 106,
the first interlayer insulating film 155 and the
second interlayer .43 insulating film 156. The
hergapam tance val ue of the storage capacitor can be
i'ncreased in accordance with the structure of

3. Note that tt the EL
| %%“ﬁ”inap?‘gwsarece@aﬁ‘w N 67 Ehses s Shorimestauen stecing o
155 e FrouFndd 220 i o s Rl i e o

a, of storage capacitor is

t f, th f
e b AL BB Tt B S B 157

conflssHifo BELAPE s GERTE AP oGS B o

conBETHERTEHEL P"‘fb SE5% e et R, | ! st st ; l‘”ag@ﬁmhim 155
155

and th%?ft:ﬁ]qoﬁa lnEerEw lrs H{% njﬂ%%r insulating film

e capaC| and therefore the

B
att a%/:g?é‘ ?ign%‘?sr ecaé‘[ng:t%t o‘:\%a“y% s%l%lréessglgép ;Iffsj Ié\)r( gﬁgfeﬁge n the off
currleﬂt @J@&qidﬁ‘? ?Bn?’exég{%l B gRant %@Xﬁ@%\h@ Fh& HQRLI enlﬁt{gd a:xeo% the EL

this, a structure in

elenﬁéxﬁ%&ﬁ@ 1r§éct!3@¥c?fhe' GhaBhE PSR AROKRS bh&h 113&’15’4%%!{] :15 E[ented by

may al SO be used. 1n this case, The ca

forrh g MRO$hibi %stheiaFthl%Wo el ectrode, and it is
preferable that the electfic current control TFT be an

nFahaen e is pbksible &had tieiticdiheAneX3mTPkE 1910 cﬁftﬁrﬂb&ﬂmem 4 at

an el ectric power source supply line and a shiel ding

the $ankemima Qs (H dedtriapbivexjowdte dliplslate] 37, Rd b irxdls@in@d number
i n Enbodi nent 4. Note that the sane reference synbols

of parcessissa if anngmesdarpns shown by Figs. 3Ato 6B. Fig. 9
shows a cross sectional diagramof an EL display
‘d¥lpite thav ft iEndrg dhpenandn Enftelisendd dpitalye desdiling fibds 157a to 157¢
Enbodi ment 4 differs fromthe EL di splay device shown

and iphe Elegtric BBvémsoutat supplytlirs: 50l b¢ firmgdftiylaomadsizhetirough which it
157? Note that other structures have al ready

is difficult for light to pass.

Although an example in which light emitted from the EL layer is directed toward
the substrate is explained in Embodiment 4, the present invention is not limited to this,
and a structure in which the light emitted from the EL layer is directed above the
substrate may also be used. In this case, the cathode of the EL element becomes the pixel
electrode, and it is preferable that the electric current control TFT be an n-channel

TFT.

Note that it is possible to implement Embodiment 4 in combination with

Embodiment 3.
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802 sv%ﬂégﬁaizﬁrtﬁ&hﬁ%é

25 been expl ained in Enbodi nent 1, and therefore
Enbodi nent 1 may be referenced regarding a detailed
structure of the EL display device of Enbodi ment 4,
which is omtted 44 here. The electric power source

uppl y line 157 contacts the first interlayer
[Emus"r??%f‘é‘%‘i% film 155 on the second capacitor wring

122b through the contact hole fornmed in the second

R PRI s SR on riehin 96y biracbetvonn 4 hsbstrate and

electric govver S e suplp.l y line 1571 is 5 connected
semieoRneral Jayereofy & g toh 151 axplawmied e Embedimeat Gur Nene that the same

contro T 202 through the <contact hole forned in

[, T,
refefgpce 5&?@05@%}‘% fggp@‘%iqw soevn by Eigsi 38106k er | aver
; 0u|1§t i_ln f| | m 155, ang_the sgcond i nterlayer .

Balyts H‘gh ficress segHonpl diagrana jofipp ELdispley dotee ofEmbadgment 5.

f oy med | cond Jjn I ' | ati fil
Thel” a8y Buf phEmpeTimea Siewionm dwdil dpiee desapgimn by Fig
6B B 7 ot AP S St E b s v
e e R AT S R i S e
regaR B S0 Bl R b0 B i e e Ertirar i s omiteed

herd.! | & 157a to 157g of Enbodiment 4 at the sane time
as the electric power source supply line 157, and an

s T TR T A
L RS-
con ST SRR, Sl 4R 0
oA o R g0t ot

substrate is expl ai ned

 switd¢ M MHTO And $viftothel chdhh&%oRink tﬂ%ﬁ@n Eii%‘ g ﬁe%&ﬁﬁt‘éﬁlﬂ ﬁ@tto.g g)yc r 105

which the light emtted fromthe EL |ayer 1s direc

of thabel¢etrichurrénitisdniall TFRYsanlsAc Hify A 9fsulddhd Aln® (§R9%Ride film in
the cathode of the EL el ement becones the pixel -

Embelis¢ntdi}e803and it is preferable that the electric

current control TFT be an n-channel TFT.

The light shielding films 801 and 802 can shield light, and it is possible to use any
material provided that the material can withstand the heat trearment process

temperatures of steps after the light shielding films are formed. It is possible to use

‘materials such as metals and silicon, through which light does not easily pass, and W is

used in Embodiment 5. Note that it is preferable that the thickness of the light shielding
films 801 and 802 be on the order of 0.1 © 0.5 um. Further, it is preferable that the
thickness of the oxide flm 803 be on the order of 0.5 to 1.5 um. In addition, it is
preferable that the distance between the light shielding films 801 and 802 and the
semiconductor layers 104 and 105 be on the order of 0.1 to 0.5 pm.

Note that, although the tight shielding film is only formed under the TFTs formed
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25 Note that it is possible to inplenent Enbodi nent 4
in conmbination with Enbodi nent 3. 45 [Enbodi nent 51
An exanple of forming a light shielding filmbetween a
substrate and a sem conductor layer of a TFT is

expl ai ned i n Enbodi nent 5. Note that the sane

i R A B UL R e g @}%@f@t@é%é’?” AR |B§P%{H’F"&FL The
L oL T

g%}’ﬂé ¥W|tlt1)é/ nggo 'g@gfarzd&el\%tho h?cstsg ﬁrg)rm under the substrate
o tfk 'E:H‘ixgﬁ"{l ggrrng@gqea@ﬁgoggﬁxv&ﬁg@ PAP RS i O et in

EmBSAReAl B9 a detailed structure of the EL display
mLdevllii)lce of Enbodinment 5, which is omitted 10 here. The

| IIQ,‘P[E 0§5§e€fﬂﬂ' (f()eg th(}%%o?&%hép S%lrﬁ tlﬁt}%gz{m&r%?e:gkgcvgurs in WhiCh

sem conduct or ayer e SW

the RR¥bddRR e yERNANHEA! ok Y éiflglgé 8{(1& qg b@g tar? not uniformly

current control TFT 1 n the ev ce

crysEIhad dRHy Gyscdiligadid:f hTh@ @élﬁ c@hﬂgctf)lr laggrb %8% foi?@ d%Q:gtly on the

overl ap with the channel form ng regi
oxideefilint 803! UGdothek @Y RY it Jig)ﬂr&érabl%eto]lgvé%é QMJEQ offthe (ﬁﬂfé film 803

with the channel fornmi ng regi on 213 of

befcae foraang ded @mican@ictdPhye)l the el ectri c current
control TFT, sandw chi ng an insulating film (an oxide

f Fbmek:nan[Tbl@cd bRkt il 869 Inaylbeldviekdt bysOMP giehnibal rHEchamcal )
801 and 802 can shield light, and it is possible to

polislirglar@MRredrebd padformialignga khatnirherhodst eri al can
wi thstand the heat treatnent process 20 tenperatures
oPohﬂ’apg usifiger mizrard ofdilicsgdl @indiangelédtotpri@scdudion Brformed in

is possible to use materials such as netal.s and
Emlmdllmcmﬁ Polisbinghis whifotméed ghtheddersrabotc sehidnbypaphinandressure
used in Enbodinent 5. Note that it is preferable

of 19% ésg/qrm etot hpelishisg pad. {Ihe piegture dhiing golighing cambe 86lgcted from
and 802 be on the order,of 0.1 to 0.5 gm Further, it

withig thy enge £506 R0 kgﬂ@m t Figher solidfing is@coiorued withra gap of 0.1

03 be nthe or der of 5to 1.5 /.cm |n addition,
pm g§me§n the surface being pohshed and the polishing pad

The TFT off current can be suppressed and non-uniformities in the crystallinity of
the semiconductor layers can be prevented in accordance with the above structure.

Although an example in which light emitted from the EL layer is directed roward
the substrate is explained in Embodiment 5, the present invention is not limited to this,
and a structure in which the light emitted from the EL layer is directed above the
substrate may also be used. In this case, the cathode of the EL element becomes the pixel
electrode, and it is preferable that the electric current control TFT be an n-channet
TFT.

Note that it is possible to implement Embodiment 5 in combination with

Embodiment 3 and Embodiment 4.
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25 preferable that the distance between the |ight

shielding filnms 801 and 802 and the sem conductor

| ayers 104 and 105 be on the order of 0.1 to 0.5 um

Note that, although the Iight shielding filmis only

formed under the TFTs fornmed 46 in the pixel portion

i n _Enbodj nent 5, Enbodinent 5 is not limted to this
[Embedisesni@d. The 1ight shielding filnms may al so

simlarly be formed under the TFTs of the driver

civic gramplespf formingeegate signel FiRT affet foumingnt selwree signal line is

tight injected fromunder the substrate to the '
exphﬁﬁﬁﬁ@ﬂﬁﬁbﬁﬁﬂwgtﬁegions is prevented in accordance

W th the above structure in 5 Enbodinment 5. If the

oXigdd 1A shaveos tep sgtacstdisgrem of drebb|dimplayutdvacer Brhlemliment 6.

probl em occurs in which the sem conductor |ayers
Note ég%ﬁlgoﬂ 1B0p aggrogsnsecagnaledipgiam 86 Bigarld Anotr along drertipe A-A’.

crystaIIiZfd during crystallization. The sem conduct or
Refqreges numeral PO} dewptes a squrry signaliling, ankiefirensd musea) 9Ghdenotes
. therefore it is preferable to | evel the surface of the
a gapsighal Hipe-nd\ggzing P03 farsdeardsr dhagpte sienad dini: 987 durtaectric power

xanpl e, the oxjde film 803 may be |evel ed

I .. F
SOUFB? %’%@, k"e%é &he wiria R eusrlappwithahe gagy siganing 992 pendwiching

) f- d [ k t hod. Poli shi [ -
an"ﬁﬁ?ﬁ"f%gz: Inigcg g_glomgngeanoel _ec?rlolsy; Ing gz: U?I gn i's

Py DR S B LR et oL e o
ot R R obS. POk B ot 68k nine 02
s 0l 8 o2 on b A5 e B P LRAT S i gion of

d.th liishigpg .pad. The TFT of f f t b .

the FHcoRRcRY 1 8 P BMnebi s St e R AT pr R oypee wiring
921, 3nd (% BEF:CRRANEL Aol LRSI BANRG, SLLUED Sl hrigg 910, The

accordance w ové 'structuré
cloc IS I LN ETked ST v 23 by

Port?ﬁ%&i&@@ té:)yﬁefér@&eoﬁﬁ@fhtl gy ‘Eﬂaiag&o%aléa %baéddiﬂtg %1-{&&91 by the

, and a structure in which the emtted Trom

ey s, g 105, 000 Wl LIS B B i
capaReePIRSnd DEL.PI Xel

The capacitor wiring 911 is connected to a gate electrode 906 of an elecrtric current
control TFT 907. The electric current control TFT 907 has a semiconductor layer 908,
and a source region of the Semiconductor layer 908 is connected to the electric power
source supply line 903 through a source wiring 931, and a drain region of the
semiconductor layer 908 is connected to a pixel electrode 909. |

The electric power source supply line 903 is formed between a second interlayer
insulating film 924 and a third interlayer insulating film 925 with the present invention.

The electric power source supply line can thus be formed overlapping with the gate signal

line, and the aperture ratio can therefore be increased.
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el ectrode, and it is preferable that the electric
current control TFT be an n-channel 25 TFT. Note that
it is possible to inplenent Enbodinment 5 in

conbi nation with Enbodi ment 3 and Enbodi nent 4. 47

Enpodi t 6] An exanple of form ng a gate signal
[E“{?‘ﬁmﬁ?{[ﬁ forming a source signal line is explained

citagPi SRbaiERta S esgmely rab oy ErBemntviEch 5 crystalling
P i M2 A A RN, et
R MM —
R B8 B L 15, By a0 e
7‘1%@ %‘{]cﬁ?%g’tﬁ%e?ﬁa%g% Iﬁé‘%‘@ﬁ%@%gébng‘%ggé'cggzgdeﬁgt es a

:g{r‘%r%gé{g giéfirrgg-{l’elvggiiﬁtcgggfbvgﬂt 152"19%9 égmwgg\@hi%h the technology

il RGP A TR Cedato. 1 ior enalif it Bigegi invention.

rs LB 05 B SRR G 930 A5 s

Silic%%lﬂx%%%%sy %gl%g%l Qﬁer%toﬁ.e rf’uira‘gi,?.ahﬁﬁgélea%g%ag? g%lfxﬁ&g (c:éntlt%{ning 10

W ring arn Wwring

) LV ki . a . first. .
pprrlp %}gﬂ? uf ﬁﬁkél‘l?%t al\bﬁgﬂ:@ I?ﬁle%nggté g@ E);fﬁl;& RicRellddntdi glrgoi'fnge 4 1204 (see

ayer 1nsu portion
Fig. o Ajef erence nuneral 912, and a storage capacitor is
“forned by the electric power source supply line 903,

t Bgexfel fitt subbeSrel WySfubideedd & 189, drbdeaBds ac %0?"1@ IEE one hour and

capacitor wiring 911."  The capacitor wring 9

the§ 0P SEjetled @ 2 haa! Re RS P90 VDR 6H0° @0t KBS k€ 12 hours (in the
current 20 control TFT 907. The electric current

presel peeterrdd Enbodithes:, at $601C ol tibars) kaYsim 9Q8ystallné sificon film
source region of the sem conductor |ayer 908 is

1206 onfike tcedtdiling hidicehefdhr i120p domned sodiisc enamimeplhpdld nery excellent
903 through a source wiring 931, and a drain region of
crystdlbne property (see Fig. 12B).

Also, the technology disclosed in Japanese Patent Laid-Open No. 8-78329 makes
it possible to cfystallize an amorphous semiconductor film selectively by doping a catalytic
element selectively. An example in which this technology was applied to the present
invention will be described with reference to Figs. 13A and 13B.

First, a siiicon oxide film 1302 was formed on a glass substrate 1301 and then an
amorphous silicon film 1303 and a silicon oxide film 1304 were formed in sequence
thereon. At tha£ time, the thickness of the silicon oxide film 1304 is made 150 nm.

Next, the silicon oxide film 1304 was patterned to form apertures 1305 selectively

and then a nickel acetate solution containing 10 ppm by weight of nickel was applied

thereon to form a nickel-containing layer 1306 and the nickel containing layer 1306 was
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sem conductor |ayer 908 is connected to a pixe

el ectrode 909. The electric power source supply line
903 is forned between a second interlayer 25
insulating film924 and a third interlayer insulating
film925 wth the present invention. The electric

brRphe Fm%%n‘ifct.s\#ihﬂ‘?lttﬁ% la}gng(f%igo:ug gst}}gi%% fﬂshi?dggglytqq ghe botrom of the

over | appi ng Wi

apeRSlel 108 (LA therefore be increased. 48
p[En‘go |m=_\(§1&t%% %Q)t'hi s enbodi nent, an exanple will be

S R ARSI o o
LT R ST
o oo 3200 TG S Bt o 5 B psgboussiicon
AR SRR oAl bt B0 M B 8RR S et e
facdil] @fedtloR. TEERIAL AR AL RELEP PIOT Bl AP ANRRS ISR a crysealline

texbiéSREludhg rcﬂ—ﬂ?ﬁ;ed %r%‘lflgl&f%géglﬁgéc% ggvsza'lg %%é?%&c\gﬁgtah&mreof grew

fornmed on a su rate n an a

ma8idst6Rfailyi hn JRQ B MBe kBRI R hOR' %%Ouxﬁg%r%ﬁnpglgc &ﬁléxﬁ)te property,

ni ckel acetate sol ution contal ni r?g
hizh 96 kebarvage aPMlid | qf';,rojva e¢ Fig
v ni clkel - co%t aféeni ngl% %ﬁ?mﬁgggﬁ?g‘g‘éﬁ‘ ig. (SlLZE)l‘?' 1I%Ig%)(t :

t ey dhiihsdspedceinvite EMPL@HRIbAIQ JRBNBLLPISRAL LN fdlowd 0 Sacalytic .

for one hour and then was subjected to a heat

elemenatmEnbe ated00diRORAGKA(N) : ROHASNILR K3%)NRYA IF) -
the 15 present preferred enb(gﬁi ment , 1at g%ac ?oﬁFt%,Balladmm

(Pdhouin Fn), deadofbiy) acobale(Cal)) plagnginl (Pey W:Oﬁﬂ)ér{'ﬁ(]i@%d &€ (Au).
|

crystalline silicon film 1205 formed In S manner
habha sereicpnducek |leyer ofcthestabiallye FFAPedt e (Hetedity. forming a
12B). Also, the technol ogy disclosed in Japanese
crysealfisgtsemigandgpear flim (iBelndBeoa mykmdine siliquosklnglaectyaalline silicon
crystal lize an anorphous semn conductor film
germanuun filra) or thy likepand thewr by phyteining 20 BheeTERtmade of a crystalline
selectively. An exanple in which this technol ogy was
serdgnnduseprtig bie uping shatechinplegytofohe wireseab grafesed tpbddiment can
ith ref e[ ence to Figs. 13A and 13B.
produce an excellent characteristic and hence has been required to be of high reliability.
However, the adoption of the TFT structure in accordance with the present invention
can produce a TFT making the most use of the technology of the present preferred
embodiment.

In this embodiment, a method in which a crystalline semiconductor film was formed
by using an amorphous semiconductor film as a starting film, and by using the above
described catalytic element and then the catalytic element was removed from the
crystalline semiconductor film, will be described as a method of forming the
semiconductor layers used in the embodiment 1. In the present preferred embodiment

7, the rechnologies disclosed in Japanese Patent Laid-Open No. 10-135468 or Japanese
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First, a silicon oxide film 1302 was fornmed on a gl ass
substrate 1301 and then an anorphous silicon film
1303 and a silicon oxide film 1304 were fornmed in
sequence thereon. At that time, the thickness of the
silicon oxide film1304 is made 150 nm 25 Next, the

L | de fi d f
oo R QBGEHe LMt f Bl BRERS kel acetate
it iyni 0 b i ght of nickel ) .
ool e eBERRRTHRC [ oy R K Ky ich RBS Fearing a cavalyric
i | t ai ni I 1306 .49
R e e Do O Ay B Sl SRR Srhe srerng
s Bl AL AU TRRREEHT St Rel S e
i Cfor. 4 h tqa24 h 3(
in FERREN onOR o IRt ALY R bAOR SRR L B e
t | 'I'ng'I 1307. |
pr?ﬁﬁm%rly)gtl g? %Bza ‘f‘gﬁ&éﬁ%g é’kﬁg t§l rt% ) 1(fglsfémam)r phou;1
i O i 1 . first . ‘
o1 PSR LSS BB Sl s fespbed v
i i T talli iyl £ VA 7
el S SFIAGR T, 148!l AS L A0y, o 17
' ' = d].e-sh | : -
sohElechn, 1y Caleag Cap, PRl 1RO XeboL 5 A8 in which an

unRElgYdr Glndi 1462 LR 2 801s ARME EsiN@h Rth f IO WBre formed by using the-
crystalline property, 10 which is an advantage of

tedindlogr Hdrpdthllingic ddseAbed in fﬁe]é’tgquiﬁ@ﬁ@‘}.':men.lﬁﬁpki)cdr[‘oxide film -

this respect, in the two technol ogi es descri bed above,

1404 efof atdshitigh@asCRicaledtdit theeb@ifit of fRycbfallisedilicBn film 1403 to a
addition to nickel (N ): germanium (Ge), iron (Fe), S
thizkhbsadoful50 6RO andtdhen (dpe}turdseadre( finned dgbpditertim®) to form regions
plati num (Pt), copper (Cu), and gold (Au). The
expesing ahel uctsodllihayidiconflilinh#4@Y. y Jtahl anphofioroanddieion process was
formed by formng a 15 crystalline sem conductor film
petforobd do horna thy yegicesl 1405 i whichrpldspherua wes pdidead ki e crystalline
_silicon germaniumfilm or the like) and then by
silisantfdini ng it. The TFT made of a crystalline
sem conductor film by using the technology of the ]
pr ddensubsiate in adise iserliwasniubiested 5P odideal AfpaEmer) et nitrogen

characteristic and hence has been required to be of .
apghere Rt SOV OO S P R ARt [ At baGRFRT at 600°C for

123G, e L gccordance i {h L he prssent Lventiion;20 ;o
cq}s?aﬁ{]qu Is iggn glfm ”—1(?3 gsrae,%%trgrm%rsietg % rrn%(\jfe catalytic elements remaining in the -
crystalline silicon film 1403 to the regions 1405 to which the phosphorus was added.
Then, the silicon oxide film 1404 for masking and the region 1405 to which the
phosphorus was added were removed bg} etching to form a crystalline silicon film in which
the concentration of the catalytic element used in the crystallization process was reduced
to 1 x 10" atoms/cm’ or less. This crystalliné silicon film could be used as it, was as the
semiconductor layer of the TFT in accordance with the present invention described in

the embodiment mode.
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enbodi nent. In this enbodi ment, a nethod in which a

crystalline sem conductor filmwas forned by using an

anor phous sem conductor filmas a starting film and

by using the above described catalytic elenent and

then the catalytic el enment was renoved fromthe 25
[Embeeimaent 8} ne semi conductor film will be described as a

nmet hod of formng the sem conductor |ayers used in _

#1ie cumpplei ofdfabricatingan Rb (Bleesmhimipesfeare)edisgnp deivive nbing the

~ 7, the technol ogi es di sclosed in Japanese Patent

. presengijivegséon nill be exlaizsd &5 embodimpanids ot GhRAientS A is a top view

Lai d- Open No. 10-135469 were used as the nethod. The
of an B odismivodgrict sinpdedresent hveationammifigr Shes cicss sdaeional view
one renoving a catalytic elenent used for the
there@f-yst allization of an anorphous sem conductor film by
the getterin action of phosphorus after the
dnyig AD A apdtﬁ%@ .5 BTiederenecimeral 44 deordye sabstedtyt4002 denotes
_elenment 5 in the crystalline sem conductor filmcan be
a pixgpertion 1903 denos sowne sk dibring eirsuitnddQ4 denotes a gare side
__.preferably, 1 x 1016 atonms/cm or less, by using this
drivingeirmin &gy driving cirewiss are gonune test torereepabassinmentethesngdtan FPC
_Egoodi nt wll be described with reference to Figs.
(flexiblepringgd £irpuic) 06 via awinaeid0p- gl ass substrate,

g%gt. a %3/,' q:ﬁ@l::l' s7e% ing %é&;@t@%&a cg:?\ie%x/‘w%?%gli‘i&gﬁ 1%8,r Ltler material
1103 307 2088 (LU 02 A 2 enystal Lne sLILEon Ly
P A A e
AL o SN 159 AR A 40 e 15
S s A e e A MR T S L
AR 2 R AR AT S

contrb St T SR Lidc el -g &Eaﬂaitﬁﬂﬁl%@ogﬁiﬁf{m@t %g'gt‘? Br gg@%olling the

treatnment.in a nitrogen ere at Cto

conchRIoRYIF £ RN TR SBT3 S00C

PR OISPRRALEE NG, ARIBH RE6LEE TFTI4®] is fabricated using p-channel TFT
or n-channel TFT forming by a known methﬁd, and the current controlling TFT 4202
is fabricated using p-channel TFT foﬁning by a known method. Further, the storage
capacitor (not shown in the figure) connected to the gate of the current céntrolling TFT
4202 is provided in the pixel portion 4002.

An interlayer insulating film (leveling film) 4301 made from a resin material is
formed on the driver circuit TFT 4201 and the current controlling TFT 4202, and a pixel
electrode (anode) 4302 electrically connected to a drain of the curtent controlling TFT

4202 thereon. The pixel electrode 4302 is formed from a transparent conductive tilm

having large work function. As the transparent conductive film, an indium oxide and tin
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20 crystalline silicon film 1403 as a gettering site
to nove catalytic elenents renmaining in the
crystalline silicon film 1403 to the regions 1405 to
“whi ch the phosphorus was added. Then, the silicon
oxi de film 1404 for masking and the region 1405 to

1\lﬁh ch thedphosph‘i?rus s added vve‘{ﬁqe renoved bié et chi n%
OXIEE POPIRY OF 9B IMTHhXISE AL BRC PRidncoRPRkind Ran bhatilized. Further,

ncentratio the catalytic nt used in the
e TR SR EBE SOl e dpath pbichos Hopedigittum can aso
be atojrs/cmt or less. This crystalline silicon filmcould
© B sed as it, was as the sem conductor |ayer of the

TF n accordanc pr.ese nventi on descrl bed )
%ﬁfﬂ%és B BUPHER e SO0 S8 4canelae openin

f fab | catl n El ect r.ol nescence) displ ay
po‘%'é)\?i (’.:Se é@LﬂCWOFI@e Zon A [he (eeing| Betsies, an EL

IS atop vi ew_ of

| (HS%‘@E“HP%%F‘%F)?%W'}E@%? TovionBsagit el o known

oreshfk B At ! %%@rﬁ%@%ﬁ&%ﬂ%#ﬁ% w5 E st 4804 Bkh oflow

moRt AR (e “sm D SRer e Bl MareB e ST Thotymer
rbas@&fj&gag{c' dP;’l‘r gr%é LAICU A be S0 a%rth%_( o maﬁ drfafs. are

conn er na eqU| rou an FPC

( quﬁo%etemﬁlﬂﬁ(??f {o}'urdl'&?ngd& 18%%%%&[99&(& I}S%d to form’

At this tine mat e

theJ@lY Pz{ybf‘@S PR BL Iﬂ?grfayahsf laqlém@attgd ‘glluétlflnlr Q)g ﬂ%@gr c%mbmmc a

second se |ng mat er | 4104 are provi

holéN@liQsigt I geno' X BloleP ks OB tirhOiger, SOULEE e?('ug:?nod 'HX\H' NBn electron

circuit 4003, and gate side driving €ircuit

traﬁffp@‘ﬁﬁn b1, @Rdlandil@@fM@écriplayckddy £ihgllifng skhiguld ne
A-A g&ghown |ar111 Fig. 15 c aSt( he subsf'raﬂg ZOOlu a.

drOwviethec Ef Claiér 4504, 42 Qb chodd 48@3l rhadet BE aS@HdeeiS¢ d8m having a
driving 15 circuit 4003 (an n-channel TFT and a

lighp-shivldingl properep (Gpatiyn Befidyctwadila ewigesiig aluminum, cupper, ot
controlling TFT 4202 included in the pixel portion
silvéD8Pa (reaid Edmiponewn bt b dhmimgion lm efuhosnind bewk agndwcrm film) is
EL element is shown here) are forned. In this
formpthdd ismmferaltln eo cimanar asohncuag poEEFbleddy noistukabr dxyatpexisting in
usi ng p-channel TFT
the interface between the cathode 4305 and the EL layer 4304. It is therefore necessary
to use a method of depositing continuously the cathode 4305 and the EL layer 4304 in
vacuum or depositing the EL layer 4304 in an atmosphere of nitrogen or in a rare gas
atmosphere, thereby a cathode 4305 is formed without exposing to oxygen and moisture.
The above film deposition becomes possible in embodiment 8 by using a multi-chamber
method (cluster-tool method) film deposition apparatus.
Then, the cathode 4305 is electrically connected to the wiring 4005 in the region
denoted by reference numeral 4306. The wiring 4005 for imparting a predetermined

voltage to the cathode 4305 is connected to the FPC 4006 throﬁgh an anisotropic

conducting film 4307.
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or n-channel TFT form ng by a known nethod, and the
current controlling TFT 4202 20 is fabricated using
p- channel TFT form ng by a known nethod. Further, the
storage capacitor (not shown in the figure) connected
to the gate of the current controlling TFT 4202 is
provided in the pixel portion 4002. An interlayer
| ndu eniipetabave laaidl ¢leryeni is mads §om tegxd clettradd @sbie) 4302,
nﬁﬁ?gial is formed on the driver circuit TFT 4201 and

the et 64 ansheheotdthade 4305. 4002FL etehantps satlosedSvith a covering
el ectrode (anode) 4302 electrically connected to a

maferpkft IO whieh slpminaed withitbe bulnrald0M b 2o ugher fasrsealfemacerial

i xel e| ectrode 4302 is forned froma transparent

415& Aade fisyeseplingrmanenial 9g Ol cargbsealadivitly p Gléranatess] 4108.
transparent conductive film an indiumoxide and tin
52 Mterals serhprsaredass maserial romaral oxiterénl drvdiczline sminldss steel place),
conpound can he utjlized. Further, the above

a GeEfiCoRateTiah sl plastic swerial t(incduding mplastia fikin) chnile used as the
doped gal | ium can al so, be used. Then, an insulatin

: ) . . 9
~coyeuing mnerigld 108y nde aoplasdenpitsaial, an SRE Fwrdasagindeded plastic)

on the pixel electrode

. . ‘ot
ma?fgrégl?g E\Wﬁ@ﬁ%g’gﬁm&ég@ ?fi[lmgq{ﬂ}n/ﬁ( fim, a polyester film, and an acrylic film
| [ um | & is f d h
catybs Bpech Tei Proaeblrdonte Ao siuctyrejaT e Eplumnerital ispndvwiched
i nar, ic E terial is used as the EL | ayer 4304.
ngg?ﬁpgﬂnpﬁﬁhﬂgng§B1ar type (nmononer based) organic EL :
A 1, IR LTS 0250 o ot
ele etﬂgréﬁl %%?Cﬁ%%%é@ﬁgg)%%@ %‘%P‘{}IE@ g.la[‘.‘,gl:';: %Sg{ﬁ‘a ‘SOS%%t Q orflercg)g;gggg mateﬁal
L_|layer, may have a |am nati.on structure b )
o P Rt Smmene RS R o Bty ek G PR, a plasec
platt%,aﬂqﬁcﬁgéstté% &4 crglié Fiﬂf?tcaﬁﬂ‘e'ﬁéécpg | ayer, an
el’ectron P # g layer, an

transpor r, an el ectron

BRSNSl B 08 b LS Ml W i o
chdielBykedn, PC BN EAHD 85 R0 POl mide Y BIEG kit silicone

a conductive fi I sing alum

resi, IPAVES (Rt AnfuRyaD TRADEY ?e@ﬁyl@néi gﬂbnﬁ: téi‘g) &Idt H@I Lgéd as the filler

those and other conductive film f or med.

- maRéredle TRPHS i gagde A FPBfRSO A ua S 0 R8s a8 DN FTRIiR4HYE 8f the filler

or oxygen existing in
material 4103, then it can suppress the degradation of the EL element.

Further, spacer may be contained in the filler material 4103. At this time, the spacer
is formed by using barium oxide, thereby the spacer itself has a hygroscopic property.
Further, in the case of providing the spacer, it is effective that a resin film is provided on
the cathode 4305 as a buffer layer for relaxation of pressure from the spacer.

Further, the wiring 4005 is electrically connected to the FPC 4006 via the
anisotropic conductive film 4307. The wiring 4005 transmits signals forwarding the pixel
portion 4002, source side driving circuit 4003 and gate side driving circuit 4004 to the

FPC 4006 and are electrically connected to external equipment through the FPC
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the interface between the cathode 4305 and the EL
| ayer 4304. It is therefore necessary to use a nethod
of depositing continuously the cathode 4305 and the EL
| ayer 4304 in 20.vacuum or depositing the EL |ayer
4304 in an atnosphere of nitrogen or in a rare gas
400@tnnsphere, thereby a cathode 4305 is fornmed w t hout
exposi ng to oxygen and noi sture. The above film
dé«@% iR %mpﬁéembgﬁwml ®s¢aend rhaldigmaterl BY041si prgvaled to
mul ti-chanber nethod (cluster-tool nmethod) film
coveIapEEPPT A Papisar eftths firsT srating s e Gl 04 end B0idnsof the FPC 4006
electrically connected to the wiring 4005 in the
to obtai i stestire o whir tothe Fdf demanieis sampleatly goesuc filpen the ouside.
W ring, 4005 for inparting-a predetermned voltage to
In thipwagaitsddedianar degice bave srostsacsontle umpmrd 5oown b bigg h5B.
an ani sotropic conducting film4307. 53 As nentioned
above, an EL elenent is nmade fromthe pixel electrode
anode) 4302, the EL |ayer 4304 and the cat hode 4305.
(Em nt@lement is enclosed with a covering materi al
4,;_%2 ichislarrin?ted wth the substrate 4Q01 )
t P8 fh displayr device of ithe) PReseRF inyentignrpnaAgyeathe sycture which

- sealin terial 4101, and sealed with a fil '

prov, &qngﬁﬁaﬁth%pmf el§ lam@S%@EﬁOagO\&d&i Z§e énﬁ?gf pRmorg The
metal material (typically,. a,stajnless steel I e )

presEt Bvalen aroPetgi i Uitigd 36 b riedl S afete s e Bl cisplay -

.a plastic film can he used as the covering materi al
%%02. As a plastic material, an FRP
(fiberglass-reinforced plastic) material, a PVF
(polyvinyl fluoride) film a Mylar film a polyester

Ik an acrylic film can be used. It is
[Em%!r)%%rnggm to use a sheet structure in which alum num -
f & dri ' Torltht B EninMehdin i diblained i
T B S o L

EmbeHiché&Nio 8404 tdfromthe EL- elenment is directed to
the covering material side, it is necessary for the

CAVeNaRthleBE £bloak diég?arﬁ@ﬁ_@l@agELﬁisg[h%QﬁK/&B @Y thd fretdiR invention is
case, a transparent material such as a glass plate, a

shoviah 8sFibC18.pThE €L dsii} Jesdeast Hig.| I8 tarks, iamcasidgheewith A Ts formed
can be used. 15 Additionally, a filler material 4103

on alsebdtateRcikdipdgrict 1 6@ anl atsoatte siggaliasi diiver cirddiel 608 dnd a gate
curabl e resin. PVC (polyvinyl chloride), acrylic,

signgldingidrivdecirepiok§07 fasmnd irs the pariphery of the pixel portion. Note that the

dev

EL display device of Embodiment 10 has one each of the source signal line driver circuit
and the gate signal line driver circuit, but there are no limits on the number of source
signal lﬁe driver circuits and gate signal line driver circuits in the present invention.
The source signal line driver circuit 1602 basically has a shift register 1602a, a latch
(A) 1602b, and a latch (B) 1602c.
A clock signal CLK and a start pulse SP are input to the shift register 1602a in the
source signal line driver circuit 1602. The shift register 1602a generates tix.ning signals in

order based upon the clock signal CLK and the start pulse SP, and the timing signals are
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resin, PVB (polyvinyl butyral), and EVA (ethyl ene
vinyl acetate) can he used as the tiller material. If
a drying agent (preferably, bariumoxide) is formed on
the inside of the filter material 4103, then it can
suppress the degradation of the EL elenment. 20
Furt her, spacer maybe contained in the filler material
suppligd onpgfrehiamothensy dowmestspaceircuiiss f or med by usi ng
barium oxi de, thereby the spacer itself has a
hy fresEupg sigpals fremt the shifunediser cirquit b602angy 6 buffer amplified by
roviding the spacer, it is effective that a resin
a crpyifsuch gs avbufder ot shhenciat thedfigwtd0 T Tasioad kdpi@tance (parasitic
| ayer for relaxation of pressure fromthe spacer. :
cappgitangg) of atveirimgrvinigh 40plids she lieing sigakls ys laprrteesed iy of the
. the FPC 4006 via the 25 anisotropic conductive film
circay andTelemgnsi 31§ AD@SCtedanostiet wirsiggnahs biffemsridirng] itherder to
pi xel —portion 4002, source side driving circuit 4003
prevenrf dilnessingbe dise vind dalt of dheitimihgGinnb gtheratedRue46aBe laroe load
and are electrically connected to external equipnent
CappeifHif§h the FPC 54 4006. Also, in the present
enpodi nent, a second sealing nmaterial 4104 is provided )
t ot N Hirdng signals fhudisr ampdified by obuffereftdinrdie shdakdgmger 1602a are

aterial 4101 and rtion of the FPC 4006 to obtain
suppli  thsdiishel AlnL GRbe 1 herataty (A) dmhue's RbomBhentdagh scages for
shut qut fromthe outside. 5 In this way, the EL
Progessipe il R B sienals CAnEHEE iBaEs inbwEacion; (Tde teh €ADRAOLb writes
. in,Fig. 15B. . [Enbodi nent 9] The EL disp]ay device of _
in gl "tﬂg%@gﬁtaiqwﬁf ‘i%fﬁ sensl vpeltanpously rch ﬁl@ ipakchf the timing
. piovides any TFTs in the pixel.. It is possible to )
$1808t-0ovides | to 6 TFTs or more. The 10 present

B A e N SRRl e ——
sl 5 BREA 50, o 80 Ehy 9. BB 6 Sl REpBLEP R e

160%@: H“éve??r,?ﬁg Bgirsgnf)i%tv@nm)r? %%o%ﬁ%@?cﬁfgists@neuc FL'EFS 'T%% [gfyrality of

evi ce ese Invention 1S showi 1 n

latc\i;gmﬁﬁqgg% E?’lstﬁ??)a?#ég%l 028 mbd 8e dRAdOR S0l M ARESS 9@&88135, and the

digital data signal may-he input to the respective groups at the same time in parallel,

performing so-called partitioned driving. The number of groups at this time is called the

- partitioned number. For example, this is referred to as partitioned drive with 4 divisions

when the latches are divided into groups every four stages.

A period until the digital data signal is completely written into all of the latch stages
of the latch (A) 1602b is referred to as a line period. Namely, the line period begins at
the point when the digital data signal is written into the lefumost stage latch within the
latch (A) 1602b, and is completed when the digital data signal is written into the
rightmost stage latch. In practice, there are times when the line period includes the
addition of a horizontal return period to the above line period.

A latch signal is supplied to the latch (B) 1602¢ when one line period is complete.
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on a substrate, a pixel portion 1601, and a source
signal line driver circuit 1602 and a gate signa
line driver circuit 1603 fornmed in the periphery of
the pixel portion. Note that the EL display device of
Enbodi mrent 10 has one each of the source signal |ine

Theldigial dah spubl waleanskol £l Gaded is iBhRkcH {AL] Z.bvi?%int all atonce
circuit, but there are no limts on the nunber o

at chounho@nt & gRalacdh (B 902¢ Land sMwiked:S iRO AU AA R §ﬂa§{:|‘_?itchcs of the
line driver circuits in the present invention. he
latcdoB)ce03E gl stbiede driver circuit 1602 basically has a
shift register 1602a, a latch (A) 1602b, and a | atch
(BYrit6Rof the dighakdsiadiial §-deaai dedoShal, lin RHISE (ShalBch (A)
input to the shift register 1602a in the 25 source
160dbaifeat itlhan eoripleved segidirgithe diBO2dachRBnENofthe 188k SBEL602¢, based
1602a generates timng signals in order based upon
on theerimimgolgrail oal (el dhifapekistbel60Zart pul se SP, and the
timng signals are 55 supplied one after another to
d o digialndaah sight sricBhents Bhagraed atte hemBhEsEN i tnpur w
register circuit 1602a may be buffer anplified by a
soundersigrial liseschurars dhebutdmt ofinbhe plxomh in the figure).
The | oad capacitance (parasitic capacitance) of a
wi ki frgagehis clispdaypipl the pitel gotition igacsbghakes wich thardigical data signal
because many of the 5 circuits and el enents are
inpaoinidesedrcesignablings i ng. The buffer is formed in order
to prevent dullness in the rise and fall of the
timng signal, generated due to the |arge | oad
capaci tance. The timng signals buffer anplified by a
[Enthedireent kdm t he shift register 1602a are supplied to
the latch (A) 1602b. The |atch (A). 1602b has a )
pl I §ECBIZ RIPESHS &9t g@glwgdlcﬂe figy shprscaslupgng ageesay performed

st o2y Mt SO Rt BB bt oA under
phusBl echEE SRR ey oA e GHior iy AP g geduction
anc R RS s LSl A A gt of i P8R somcucans
v R e 5 D BB S R BRE o

' of latch stages of the latch (A) 1602b may
Emlgée&i@l%\%gg'd into a nunber of groups, and the

Further, both sides of the conducting layer are formed so as to have a taper, and
LDD regions are formed in Bofh side of the channel forming region, with the present
invention, but Embodiment 11 is explained in accordance with a process of
manufacturing, using enlarged diagrams of one side of the vicinity of a conducting layer
in an n-channel TFT of a driver circuit in Figs. 19A to 19D. Note that, for simplicity, a
base film and a substrate are not shown in the figures.

First, the same state as that of Fig. 3B is obtained in accordance with Embodiment
1. However, although Ta is used as the first conducting film in Embodiment 1, TaN,

which has extremely high heat resistance characteristics, is used in Embodiment 11 as the
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digital data signal may be input to the respective
groups at the sane tine in parallel, performng
- so-called partitioned driving. The nunber of groups at
this time is called the partitioned nunber. For
exanple, this is referred to as partitioned drive wth
first éoddlwdcirigdiim. R Mk iha¥i WL ALedl b "
groups every four gba%%g?lhﬁﬁggfsﬁggﬁﬁjn%%ﬁ%:Eglnbjpgl?lf%ﬁbﬁUfzo to

100 dhat, sl div@bcdrdl G BhE |fiYm%£)§ B@H)rglgg Qi & ]f191f1 tﬁ%ﬁlti%ss 2S)gtwetn

| atch stages of the latch (A) 160 is referre

100 andl 40@ nREA Gigst DRI ho ﬁlﬁlemaéi@ﬁo%erap\g @@ﬁgﬁpﬂﬁh?él&ngg{‘cﬁ 30 om,

poi nt when the digital” data sign en’in
and laedectBd tconlladend Alrk nMd Rbm W t i b

i s conpleted when the digital glé‘i‘?{é@’s’fg‘ﬁéﬁl‘}%@‘%i ?ftgrgjjnm are
lamihated dridlefofed ir0RhkBdimaiage | atch. In practice, there

are times when the line period includes the addition

OA farshehaipg skl 1 508L W RrReq| L REs J .
peri gd. aR I.atsch signal is sr%géfrigréldﬂgtﬁ (b:)@tp ﬁ\éﬁf"aitbgﬁrf?%?ed by ICP,

and 4 Gid2chapesecontchidR tR@hyee 15848 R THnRIdE-A nﬁgedT(ha% of CF,, Cl,, and
digital data signal witten into and stored 1T the ¥ ¢

O, ib aised af Ah dBRMp ¢ IsBbg Migh HeQRGE with bcs | ‘
to the latch l(RI%) 1602é, anéd isevvrn??t‘gn irn{ygégws%?n:hﬁg’ and

thersfoegehel sadte BRswafin Fiye 19Aadae b dHtaibb@2 Sevedfith (8hiRk @Enditions, and
Wite-in of the digital data signal is again

theinrelaitionsieg to the achiep rateof thseteiddord) tin®la}&02Y), ahé & hing rate
it has conpleted sending the digital data signal to -

of thiefasy anelnci®y lay60¢EaNhaseltheanpdrhmglel ofithg ssicpdaonfit@ifg layer
the shift register 1602a. The digital data signal _

(W) v shaon imTabladd stored in the latch (B) 1602h is
input to source signal lines during the second one
line period. An image.is display in the pixel portion
iin_accordance with the digital data signal 10 input

[Table 1} he source signal Iines. [Enbodiment 11] The first
etching process for formng the first shape conducting
| ayers is perforned at one set of etching conditions
i,n Enbodi nent 1, but may al so b? performed under a
Akt g

£ 3 taper apglpil Caighha PREle [armeg baEYeang: Rorsostel plane and
a sidg,ficp L ALl el i FHiGoFeF A A5 SUMEN 81 1 Yo Gogeam of
Fig. fleSt F&r@ﬁlgf fgroggryv%tnge% e, the side face of a shape having a taper angle is
referred to as a taper, and a portion having the taper is referred to as a tapered portion
throughour this specification.

Further, the angle formed between a horizontal plane and the side face of the second
conducting layer (W) (a taper angle o 1) can be freely ser with a range of 19 to 70° by
using one of the conditions 4 to 15 within Table 1, for example. Note that the erching
time may be suitable set by the operator.

Further, reference numeral 1501 in Fig. 19A denotes a semiconductor layer,

reference numeral 1502 denotes a gate insulating film, and reference numeral 1503

denotes a first conducting film.
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| ayer by performng the first etching process under
two etching conditions is shown in Enbodi nent 11.
Further, both sides of the conducting |ayer are forned
so as to have a taper, and LDD regions are fornmed in
both side of the channel form ng region with the

PrES&RAL is é@rf&rm/e Fr{\]éw(? RyictP Htsecgggs%k REOL ionlgilg{(&na rlb q\e mask

in accﬁ’rd nce w proces rranu ac
I
5T 13 08 I, o e
Al R e

A Sn G RSP TR s e s
Y B AP0 Gt 3 ARG SO O Mg o
etcmatcoﬁ&ﬁfﬁag 55 o ¢ hal Alidall &3 ?Ffabwégf.ﬁot{& lﬁgglo%mé used as

P as i F'st con ucting

the %mt G&tr:lllﬁmcbﬁdlfn%ﬁgeﬂhh‘? dhﬂ;glog df ltl!umz{t? hﬁﬁﬁl?ﬁlg fxgrfn 1502 can

to 100 nm ~an e second conducti ng

thu§ q;rer% bdsbd 3 ff.‘)érfBL 8‘%@3&59%‘!&%&@ I{iré@:gs %@Mo&tg Idetching

first conductlng i 't made from Ta a fil
conﬂmcﬁ{‘ans& p{a Prmym and a second conducting fil m made
fromWhaving a filmthickness of 370 nmare 5

| abeahadhafltst sHape dedohdRR@dt iBe taydil 1 S0%afih Fed. 19BaAPElso erched
mask 1505a is formed next fromresist, etchlng 'S
sonfeartiaeiird geyfoliihyg craitithgainider die @h@(}ﬂbhtﬁ@f@ﬁ@llﬁ;ﬂﬂdﬂﬁhﬁﬁgbut the
| ayer 1504a is forned. °A i xed gas of CF4, ClZ, and
amdihiismitsestopr (@appekihasety &S (gnamglyitl. Ighnﬂﬁclthcdwemhl line width),
with respect to TaN here, and therefore the state
andstheveforenit B showhdA tha lﬁng asthaammgdxe sSaechape atioHiggl9A.
conditions, and 10 their relationship to the etching
r ath ecaindtetiehisg porndscis pddfortmednestyeth thaymaskhk505adeft rtgplace as is,
rate of the first conducting layer (TaN), and the
andrassepndishyipe condudringdayassbiown i biigt i?@ 1 Céy@rled Erccwncaﬁ gerformed

shown in Table 1. [Table 1] Note that a tap

unden ¢tdung sondigonn ysiag ok m@@rff%ﬂ K C& agrfe second
and 15 a side face ofamat [ Iaer|

etchipgereqessin ionbodimeshbhn Aoy of E\@ Qjﬁb‘é‘ﬂt idgRt :dqf;ts@pgnl, Ay be used

for the etching conditions here, and the etching time may be suitably determined.
Further, the width of each conducting layer in the channel longitudinal directiori can be
freely set in accordance with the etching conditions. A second shape mask 1505b, a
second shape first conducting layer 1503b, a second shape second conducting layer 1504b,
and a second shape gate insularing film 1502b are formed by the second erching
process.

Note that the second shape first conducting layer 1503b corresponds to the first gate
electrode, and that the second shape second conducting layer 1504b corresponds to the
second gate electrode in Embodiment 11.

A taper angle o 2, which is larger than the taper angle a L, is formed in che second
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Fig. 19A. Further, for convenience, the side face of a
shape having a taper angle is referred to as a taper,
and a portion having the taper is referred to as a
tapered portion throughout this specification.
Further, the angle fornmed between a horizontal plane
and the S|de face of the second 20 conducting |ayer
shapgpeqond coselucting faéealii)%camd e efiremtly swatl taver inglefhin germed in
of 19 to 70 by wusing one of the conditions 4 to 15
the jeepnd shaps) fasticondycting favpr 8303kot e that the et chi L ng
tinme nmay be suitable set by the operator. Furth
afrd\é@lrr&m@ﬁ%sﬁ ispsdermed e witorhedeasktl585tleftin place asis. (See
i simgsonductor | ayer, reference nunmeral 1502 denotes a
Flgg 9e-Yi RS ipstqomguetiviey iraparting phosphesounisadddd 1s0e se@Beonductor

tes a first conductin ilm _ 58 Etching is

1av%ref’$ harg Uﬁ@gtlowpnmavst 3mﬁe§@m d gapesetsindgondneting tamer 1504b
with t 05 a left in place as is, formn

as g magk- }Na{a[g rf 'ihﬁs rseémuaprmss 'g)PéF forgebmn a Netwin ‘NgtCh the mask
(i#e gate i nsul ati I m 1502 is al so sonewhat etched

15 Wnbagmn(grqﬁ ig e& rfgl e fisredORipg Praggssomay edso bsr performed after
et chi $ becomi ng a first shape gate

W“Fﬂgﬁg ' 502a A 5 m xed gas made from CF4 and

is used he under, the s nd .
erthH“tYé?cc‘H% Lf%%cf? %ﬁ@fﬂ&%s ‘f‘h"éc‘&féﬁ’a?tt waﬁﬁr ?lf% doping
for.e used cond

progef JFaghen the, SOBiGRAIGIE o a8 58 R, SPE g o,
i t 502 S .. )
sangfiSetyf I‘fﬁ‘g"?tﬁé“ﬂ]‘?‘é?g A R ey %08?5 a channel
Fig. 19B.). 1
fOF%ﬁ%%eg%ﬁlaE\Z Qﬁ%%@ee cohgvp by B bt e Top s s 15012
anol qS@%‘Z%&QﬁE&@Z‘% BERL AL, VAL PELLAT RBng EHORJl e linear
croscopic (apprOX|nater 0.15 /.em nanely 0.3
tn| f the overall I|ine width), and therefore it is

smémtﬁéﬂﬁm 'n %cﬁé?]t] NG &%§%n§£%ﬁ§ll&§eﬂ the chicker the

19A" A sec process Is performed next

ﬁlertH&kﬁ&% JrRgK rﬁg%l gkt a%n@é@%@e@éﬁe' §enucc11§il@&9¥ I@yer becomes.
second shape conducting |layer shown in Fig. 19

ThéRtGeNath iffheiiyN@gion PRITHOVRARH oveddsy wﬁ:hCJBﬂerﬁ}st conductmc layer,
condi tions using a m xed gas made fromCF4, d,, and

sanividfing Fie: SREMRMlating film, namely a first LDD region (Lov region) is influenced

by the tapered pdrtic)n having the sidewall with the taper angle 3, and che concentration‘
of the impurity element added within the semiconductor layer changes. The impurity
element concentration decreases the thicker the film thickness becomes, and the impurity
element concentration increases the thinner the film thickness becomes.

Further, there are also cases in which a tapered portion is formed in the gate
insulating film in accordance with the etching conditions when performing the second
etching process. The semiconductor layer is also influenced by this tapered portion in
such cases, and the concentration of the impurity element added within the

semiconductor film changes.
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etching process in Enbodi nent 11. Any of the
conditions 4 to 15 of Table | may be used for the
etching conditions here, and the etching tine may be
suitably determ ned. Further, the width of each
conducting layer in the channel |ongitudinal direction

ca@pgie 20hd el fhi ihAde, glehin .
condi t ieons.rrt%%lg}éﬁzond1 H{sglé%g&rgrgag%ﬂggag l?lghagﬂ?%ie@g}]’a @ﬁ’g‘b(éommm
in fHeli Sralals IHTol Ehape second .
RS CP 3N okl Pe AT R (RO FBR s8R ER s aver and
hel REGARL DTyl b ! NS SLE N nearly
o T Pl Snt PRt PR B Bt ™ near
consa@’ 1503b corresponds to the first gate 25
el ectrode, and that the second shape second conducti ng

I 8 - ] .
SRR ot PRI M SOOI LR LANPS o

of diRawidchfn FPEr TRRIRsch ok thd Boff RloRAni e tHRCHRE T is Altermined
shape second conducting layer 1504b, and an eXtrenely

here®! donfRibiaty dRaGiR df3hé fesisPid®E, in  the second shape
first conducting |ayer 1503b. A first doping process

| sApeedrat tﬂ@ﬂ S8Xdce¥d & Belth@ndBiddc] 20D RI clehddl 38cRBnparts a |
i's. (See ig. 19C.) type conductivity inparting

.on@mahht@ﬂvw sypestoad@adedluchs, aafbeondietioly ikpdra@phosphorus, is

1501 here using ion doping with the second shape

addeeldmne re dedentidorgluceptdtiyet 388 b ugisg drtsling Withtthe bacohtl@hape first
first doping process is perfornmed in a state in which
cortcheting ddyer 150Hband oiwd second slsapesebetccorliicting dayler 1504b as masks. -
dopi ng process may al so be perfornmed after renoving :
The he:qmbE)plﬁg)ﬁmceismmﬁdrmy doegigorfa Highdracamdntd8dh tatrein the firse
formed in accordance with the first doping 10
doping peaess, Bod ipnrityt kegicse 10 bndnd £ 60 1d apdorrosdr | appi ng
the second conducting -layer, sandw ching the gate
i nsuadtitip o ithenimpyripheotdensiation dded ibyghe fipsrdoping process, the
. becones a_channel form ng region. Note that, although )
impity seghovm Ly &b Rare] a sossce regienionp driip yegiey hspameserngnore high
and 1501 b- are forned on both sides of the channel :
COnEPHAHEN ﬁ%@?%sia%qﬁfd“'ﬁg\rbe F¢GoardoDEmPRICEY: 15 Furt her,

: E@ni{l—l?ﬁqc Iklgqt, {r%)ﬁggt%rirgglogel%btfc iisnnc?toc%prég b%%ggsﬁﬁ’ O\Sr’flgr allpls Ve the firse
conducting layer, and it has the identical concentration distribution as the impurity region
1501a. The impurity region 1501c is therefore also a first LDD region. However, it
becomes further high concentration depending upon the doping conditions. In thatcase,
it is influenced by the tapered portion having a sidewall with a taper angle f in the second
doping process, similar to the first doping process, and the impurity is added within the
semiconductor la_ye‘r.

On the other hand, only regions of the switching TFT not covered by the resist
mask are doped, forming source regions or drain regions. Further, the second LDD region

1501b, which s covered by the resist mask and does not overlap with the conducting

layer, remains as is.
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filmthickness of the material |ayer arranged over the
sem conduct or | ayer becones. Therefore, the inpurity
regi on 1501a which overlaps with the first conducting

| ayer, sandw ching the gate insulating film nanely a
first LDD region (Lov region) is influenced by the

ered havi |devvaII with the taper
angf 518! aéga?ﬂﬂfe E&g‘é%ltil?gslﬁ B‘WKZ‘(F d’F‘-Xt[ he inpurity
t h|n the sem con | ayer changes.
%WEE’BBP&Q?%W PBRaY beTBHREAE ARG rP 5@1&%@@@5@@% processing
thicker the,f |Imth|c d the inpurity
in acgPRBSEE vt arPhisros ot Eradises t"f?fen?ﬂg HeOBREL | |
R R D Pt b S otk
insylating fi in _ac dance wth the etching
macgg ?gﬁ@“ikﬁé’ﬁ] Eﬂ%ﬂ%ﬁﬁ’ﬁﬁng the second 25 etching
S Thesem ond rlsa50|flu ced by
PHRE Sae Pt ST el E b g@g wifi % Rannel omming region

ent ation t uri t nt added with t
over EgRiE N u%%%Pn CP#%% e % Hf%q BB ﬁaﬂahﬂe:rﬁést LDD
te nsul ati film near,l .
ICUIOEI(S) ﬁg}ba% glﬁ HBI‘I? f)g}n‘nlgé%léﬂn Sé)ull,‘&ﬁ I&:Iﬁi%gb ggdl;%til regons

con ) 5% s %%Pﬁn Gl PPRANREHE S BraBEhL M 2 chaon
fonn{rgw&hﬁﬁvgﬂ#ﬁﬁ%g %‘FCIORQ géﬁduc‘%ﬁ{ llzyyef %%aii\tw‘%pglbfa G,PFFE[hplﬁagnc fdm_ ]

first Pengt ?é%?ﬁ %tﬂ r tédé &gﬁ c?ltﬁn{‘%}gfogé\ﬁﬁg %‘Jﬁ’gh %E_Cpnldlﬂﬁf) regiop,s -
Contéjcfﬂn . fHende L@%ﬁ gecmﬁﬁocﬂ{cf At eAdIf ngﬁeﬁieg)}? Joixﬁé&{ng the

A second doping process I'S pertorne

secoﬂd‘EEDID fetiglsement which inparts a one conductivity
type to a sem conductor, n-type conductivity inparting

[FReHR Othe Sirsd ISDDLR g %deﬂﬁfﬁn& fhe! frer &RMeaRd HﬁEP 'sandwiching
| ayer 1501 usi ng i on dopi ng with the second sh ape

the datd sisubniguiin, Ngaveay e imphigbelendnt Ren&ateittbrsARB®Hution which
“second conducting | ayer 1504b as masks. The second

incredeian dispireedasn ples élpinel Gepiingregiorfinbicghsr Note that the impurity
concentration than in the first doping process, and

concémpatid in ir}mgﬁrm’{sDHJ&@QJona:ndtalﬁﬁittﬂmrelﬁMgrmdondehtrauon gradient
addition to the_inpuri ty concent rati on added by the

in a rhngesof atdgrishyx {'boe 510"t drems/cm’. Provided that the LDD region has this

type of continuous concentration distribution, it is effective in lowermg the off current.
Further, reliability incréases the longer the length in the channel longitudinal direction
in the first LDD region becomes.

In practice, the boron included in the regions 149 to 152 with respect to a boron
doping process (see Fig. 4C) in the electfic current control TFT is also influenced by the
thickness of the first conducting layer in which a taper is positioned on the semiconductor
layer similar to the first doping process, and the concentration of the hnpurity element
added within the impurity region changes. The impurity concentration is reduced the

thicker the film thickness becomes, and the impurity concentration increases the thinner
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15 inpurity region 150 Id, nanely a source region or a
drai n regi on, becones even nore high concentration in
accordance with the-second dopi ng process. Further,
the inpurity region 1501c is not doped because it
overlaps with the first conducting layer, and it has
the filve thidkemdéss batomencent rati on distribution as the
inmpurity region 150 la. The inpurity region 1501c is
t heretlonér inpsgitde td fiadly E6bbine PrbbditieNeMEKich hhy 3@mbodmm *nes
becormes further high concentration depending upon t
1 toddpi ng conditions. In that case, it is influenced by
the tapered portion having a sidewall with a taper
afgttbeffrom, threscdativing widlo pha gaerinadssng Sintril 56T Lst@(tieliﬁ‘ely high
first doping process, and the inpurity is added with
whenttbe exhinggnadd Endsodimyet 11 Qs ntivree BECEhantiCLpR! s)Absututed bya
regions of the switching TFT not covered by the resist

_gas mktmesk Hi; end Gilgdy whenthe gasminae: 6E0F,00%, oid O, & Qﬂlbbtltutcd by

regions. Further, the second LDD region 150l b,
a gaf snixowe pb€8FLH\Cl, heenck ©gi atd desiomndhedtimsredot iy esd B@adduwn&liy
with the conducting Ilayer, renmains as is. 61 The
suppressedt nask of the switchi ng TFT is renoved next. The
EL panel of Fig. 6B may be manuf act ur ed by perform ng
subsequent processing in accordance with the
cesses_of Enmbodinent 1 fromFig. 4C onward. The
[Emgpq? td2lcuit n-channel TFT and the switchi ng TFT are
t hus separately made. 5 i.n accordance with the above
mEY Hoee arhb mpeielin whidphosnhetessenet fromm triplessraparsitation can -

channel formng region overl apping with a
be u'gt@gr\aﬁgbmwpﬂ faf;msené HHEREIER thy cutegnal gl"hhﬁsll}batm qgmtum

' film first LDD |ons on bo i des of the chann
efﬁcWﬁF?’@ Bf" SYiTBIvE zbﬁ §E¥Graé‘éo4r§g hﬁhf,é’ll&ﬁ SOy ftdfieﬁolfnég p@ﬁglp?e to make

the 1 gleians ;”&xqtﬁﬁébéﬁéﬁqﬁuﬁ l’pﬁ?ﬁanﬁéf?? <o 3&%&45& o
faiiea 85 i ooyl R AR BB g dheccmprmal lighe

e NP o B S SERIENAEE B0T, pt
and gﬁlt&{rg’.‘,' PhdEOhNR 2 FPR-BGEL ﬂ&b{'égﬁizea %ﬁ&@&llﬁ%s{&%, USHonda, K.,

Elsevier Sci. Pub., Tokyo, 1991, p. 437.
The molecular formula of the EL material (coumarin pigment) reported in the above

paper is shown below.

[Chem 1]

Baldo, M. A., O'Brien, D. F., You, Y., Shoustikov, A., Sibley, S., Thompson, M. E.,
and Forrest, S. R., Nature 395 (1998) p. 151.
The molecular formula of the EL material (Pt complex) reported in the above paper

is shown below.
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Further, the first LDD regions overlapping the first

conducting | ayer, sandwi ching 15 the gate insulating
- film have an inpurity el enent concentration

di stribution which increases as distance fromthe

channel form ng region increases. Note that the
[legp? ity concentration in the first LDD region

contains a region having a concentration gradient in

a range of at |east 1x10 to 1x1018 atons/cm.

Provi ded that the LDD regi on has this type of

AR B TORETBHT uPfafes. o FhoReron. M aped Fopest S. R
Apgl ﬁéY cEinar RIS hoand Thipe h’ﬂgg,'%ﬁm%%m Nakamura, K.,
WaF ' ’n 1’4§SLE’081?55‘%§&‘31% r=e®%g%?mlp %\;]q"églph Ag Japan Appl.
th%i%?i‘?@( E¥% htPtenced by the thi ELﬁeESr of the first

s aeBhist s rSls ol B indeni B comelR iebptiom fi above paper

. and the concentratl on of the inpurity el ement
ES}R{aﬁgga@mwthl n the inpurity region changes. The inpurity

concentration is reduced the thicker the film
t hi ckness becones, and the inpurity concentration
[Chkg{;;g]eases the thinner 62 the filmthickness becones.
te that it is possible to freely conbi ne Enbodi nent
11 with any of Enbodinents 1 to 10. Furthernore, the
selectivity with the gate insulating film1502 is

e’ﬁéﬁﬁ@d Yhdti @B gh%?ﬁﬁlﬁgscteﬂge %‘n ﬁ%&ﬁ%ﬂ fer Eﬂﬂp@g%éﬁ@fnns can be

1 (gas m xtur and 'S subs Ituted
ut:llgélf ﬂﬁgﬁtﬁr&r&flpk?':@ isoptsible tPfealiein te'&?erﬁﬁshéﬂt)gn%ﬁo quantum

Oz Is substituted by a gas mxture o

efﬁc%y which 8™ &4, s hidter ehoh @hhh R fdabd® dfogied HRNGM scence
be additionally suppr essed. [ Enbodi nent 12] 10 By

emissidrfomrtifgletath@rdx@lratibnshi ch phosphorescence from a
triplet state excitation can be utilized in |ight

edd@sithar it i pdssiblredeplerevehiciconstitikien @f Eatboalimbnghl by freely
em ssion quantum efficiency can be increased by a
combamige imwinhnhe cBystitatiog of any bf Einbodimesrpbdssilbl e t o nake

[Embodiment 13]

| The EL display device fabricated in _accordance with the present invention is of the
self-emission type, and thus exhibits more excellent recognizability of the displayed image
in a light place as compared to the liquid crystal display device. Furthermore, the EL
display device has a wider viewing anéle. Accordingly, the EL display device can be
applied to a display po;tion in various electronic devices. For example, in order o view
a TV program or the like on a large-sized screen, the EL display device in accordance with
the present invention can be used as a display portion of an EL display device (ie., a

display in which an EL display device is installed into a frame) having a diagonal size of
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the EL elenent into a | ow power consunption, |ong.
life, and low weight. A report of utilizing triplet
state excitations and increasing the external |ight
15 em ssion quantum efficiency are shown in the.
follow ng paper. Tsutsui, T., Adachi, C, and Saito,

30 dichePbploeh 1t FZFU]ﬁ@ﬁ&Qﬁ lhfde X gani zed Mol ecul ar
Syst ens, tEde{wp(i@d Y sewelg Sci. Pub., Tokyo,

199R¢ ED.dig3h mEHEleHQH %&&Hs@if disPIas kRbO fiseldtBr &%%ﬁmh@ i Blmation,

(courmarin pignment) reported in the above

..suchftﬂivm dh;@l Wor %Ope[r%lm&}np%@éxd% dl.%la‘ﬁfor t@(:&(/in%na TQ’ EFoadcastmc

You, housti kov, A.,

progﬂﬂn F@fdl.ﬁﬂﬁy fSr aﬂ%eru&@lﬁéﬁtedﬁ% “ﬁ%@éo&r é'fﬁlELTnh lay device. in
nol ecul ar fornmula of the EL material (Pt

acchepoict @dih the fresaltaneeaRedan heSussA Q¥R d%la"}vﬁorég’n bES@R various
2] Baldo, M A, Lamansky, S., Burrows, P.

eledifieresas. M E., and Forrest, S. R, Appl Phys
Lett., 75 (1999) p. 4, and Tsutsui, T., Yang, MJ.,

Yahichosleddronibateaiass ancléde a WddPraRea, 4 @xbltaT%h'drlbra, -5 goggles-type
Fukuda, Y., Wakinmoto, T., and Mayaguchi, S., Japa

dlspﬂ@ib Khead&nﬁ’h[yﬁdlspiaﬁ) a2B)galiBAYystérhpd ?oun-ﬂl%pfﬂﬂu@ﬁéh @Ewce (an car
formula of the EL material (It conplex) reported in .

audidequpmeat, paperio ses os thmitkepalovwsizé fhsoadompawrteghme machme
that the phosphorescence enmission fromtriplet state

a penebledtformsricaneeinad dauobilezannpdthen porcgile ndeghael & portable”
is possible to realize an external l|ight em ssion

gane arwalpine, ofrf ielicermyjc Robkhor shg like) 4aniimege hngﬂmducud:mmpparams' :
that for cases of using the f| uorescence em ssion -

inchuding 8ireeprdingsmediame kmbreatriesiisaliNoneapparatus which can reproduce a

p033| bI e to i n‘gl ement the con tltutl on_of Enbodi nent

recqrgling ysuchasor sigigl iversatitendisa d OORbt and,inchislesra display for

of Errbodl ments |
dlsrﬁaymb the reproduce 1mage§ ort %ne like. In particular, in the case of the portable

information terminal, use of the EL displa_y device is preferable, since the portable
information terminal that is likely to be viewed from a tilted direction is often required
to have a wide viewing angle. Figs. 16A to 17B respectively show various specific
examples of such electronic devices.
~ FHig, 16A illustrates an EL image display device which includes a frame 2001, a
support table 2002, an EL display portion 2003, or the like. The present invention is
applicable to the display portion 2003. The EL display is of the EL display type and
therefore requires no back light. Thus, the display portion thereof can have a thickness
thinner than that of the liquid crystal display device.
Fig. 16B illustrates a video camera which includes a main body 2101, a display
portion 2102, an audio input portion 2103, operation switches 2104, a battery 2105, an
image receiving portion 2106, or the like. The self-emission device in accordance with

the present invention can be used as the EL Jisplay portion 2102,
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15 [ Enbodi nent 13] The EL di splay device fabricated in

accordance with the present invention is of the

sel f-em ssion type, and thus exhibits nore excell ent

recogni zability of the displayed.image in a |light

pl ace as conpared to the liquid crystal display

de¥ige €6CRlistheE DFStHrioh ioh Ol 305 i.ce has a

wi der vi ew ng ang e.lOAgg’é)r lﬁgﬁﬁg‘t@@%ﬁ%@%we of head mount
type wihich ghudes a 20iaRRH A6l ortion in

various el ect foni ¢ det?ggg’gl@g?t@%%%: aithﬁa%m’élptpﬂnd 2203, a
scree pordon! Y200, Qe sHAAl ) - | arge- si.zed :

scr\gen, the EL d(iﬂjsﬂgl asf/yE gb?%(zfiaglrkggc%@g gﬁ%eewﬁf 120G che like.
Therpeeeat inveneBhii lydd ortion of

anpeEL di spl ay deg?lggalel?f%gfd,ﬁ@gm%ﬁpzal éeilpcge?z ich an EL

di Bigl 86D dtust@eesizh ihiast & ' ving.a . :

di agonal size of 64§30 p%r%]déiéh%}a B?%E‘gggﬁatl p @ﬁiacrgﬁr)‘}mﬁdnedmm

(mbrecipesifieslly, AMYED depiitickbn qgﬁgg%imm udleh iR %ay 2301, 2

of displays to be used for i'ng I ntormati

recoriihg afedaurfli(s DVAY o ke BHEIIDN h S.plj.ay :
for receivi rgg a TVrbr(E)adéc)as}t%icz hgﬁerg?%%%heé%éﬁgp%gm ay pottion
(a) F304astvahet &i ofti (1 Y2305D5 L ke. t o is
- devi.ce. in Slgglgggrdancg&vﬁth the\éggkgs;r?se jﬁmig%?&gﬁ%c(%zm% &
uselenaingdfoadisplaglingrihayge pabihio wialhae Jd¥ladyPderion (b) 2305 is used
el ectr ic devices. Such el ectronic devices’i ncT ude ‘a
mainlyl b displeyiag chardegt irgbrmanet. aThe ELQHISSdEMASIN accordance with *
di spl ay (head nount display), a navigation system a :
thequesent irepnoidnciande wed he ehebadisplay pofuitstisq(ap 280pamNtb) 2305. The -
. audio set or the like), note-size personal conputer, a -
imags epraseiatioe apparagupchatihg ai méadimgt inediune fuidie! infRdes a game
mobi | e conputer, a portable tel ephone, a portable'
ma@&ﬁﬁonﬂwh , an electronic book, or the like), an

imr?La.ge eproduction apparatus - including a recording
ag-ukRE ituseatepa epegle aineydispday Gspd mavursedisplayk arhich includes a
repr ce a  recording nedium such as a digital
ma\???%(&tdf‘ioé: ai@w?f(&m@)ﬂ,onalﬂpli ansl el @smepaation|2493 foprthe like. The EL
dis isBI ayi glg t he reprodyced image), or the like. In
ispiay PPEGE 4R acrerdapee ddde thy prasenhsventpa i Bpphieablerse ithn display
t.ergi 8?' , use of the EL display device is preferable, -
portpR ¢8Ufne portable information termnal.that is
. likely-to be viewed froma tilted direction is often
r Eoi BBt Er P B ondl FEM oA g A Bdes ain bk 2991, a frame
250%,72?> Jﬁ%fa[})reggrlti\(grell%ing \iges\(/- %E)Iar%fj 55034’? o Itlf'u!t fike. "The EL display device in
accordance with the present invention can be used as the display portion 2503.
When_the brighter luminance of light emitted from the EL material becomes
available in the future, the EL display device in accordance with the present invention
will be applicable to a front-type or rear-type projector in which light including output
image information is enlarged by means of lenses or the like to be projected.
The aforementioned electrotic devices are more likely to be used for display

information distributed through a telecommunication path such as Internet, a CATV

(cable television system), and in particular likely to display moving picture information.

66



10

15

20

25

exanpl es of such electronic devices. Fig, 16A
illustrates an EL i mage di splay device which includes
a frane 2001, a 20 support table 2002, an EL displ ay
portion 2003, or the |like. The present invention is
aEEI[cable to the display portion 2003. The EL display
The kL displayelemice gisspnbly forndigplayiog mobimgeiauesseasitieBl Aticerial can
back |ight. Thus, the display portion thereof can have
exhdbit highkiesponse spiedner than that of the liquid crystal
di splay device. Fig. 16B illustrates a video canera
whh dieriior ofithesEl display dvite R0, endttihgiglayconBmpopow@nso it is
2102, an audio input portion 2103, operation swtches
desiralla to display infoymatiosin swch a mageetrhatshelight @atcting portion therein
2106, or the like. The self-em ssion device in
becqeesag amel anippssible hdqepedingly, whemthd Bh displaybdeviceeid applied o a
~ the EL display portion 2102. 65 Fig. 16C illustrates a .
disgley pewsien(whish majnly-displdys shatasyerdnfaging ibaye-geuidisplayfportion of a
head nount .= type, which includes a main body 2201,
porga@% Hfompgdians tezgnal, andhexate patinuldran dozedd; tdeplemessran audio
portion 2204, an qptical_system 2205, an self-em ssion
equ&%’()?%s“l‘?%‘é}ra@? t¢ fave theLL diyplay devdessnt thpntherabiams tergnformation
. ~applicable to the EL display device 2206. 5 Fig. 16D
s qthiegi adieh

Y AtiERt-ERITRE ROTHEAD PR PP IONfEtisapongls to the
L recqrdi ng medium (nore specifically, a DVD ‘
ACKEPBBuct i on apparatus), which includes a main body

2 o G L Do S B ncues
o RO B RSB S i ool o, o e
j [ ' . nf [ . wWhi | i spl . ..
por 263 RS BB 0 PR LY gty dovice

- acc all?l%{‘t@g R Y ?%Q&ti i?lﬂ%nt%a? ok pdi 384 4 t]:%eﬁisélgxy iggrta%neééof}. The

ccordance w fesent i nvention €

dlsplﬁ%gae?écﬁl 958! A% ROALL g:{bg&{e(raem%éﬂgé BAGA Be éé&%lﬁ ;tgﬁaphong by

e reproduction app us 1 nclading a retor

. pq@,% I ' 5 [ e |ike.
dis Fi g.y%&giﬂkﬁg?rhg%ggﬁ?aggg e t():/pe&?i%glk‘g{?u ead :

NPt 9E Bt RIeYd soutllirEfroldnetidd 8svide, akar ARdiD c§ohett ¥ concrete
a d’TspI ay portion 2402 and an arm portion 2403 or the

terrh, vich Thelulibs a flasiPbady BRYI, Galibplapsseid@TOe, Mhd Bpdrion switches

present invention is applicable to the display
2703 and 2704. The EL display device in accordance with the present invention can be

used as the display portion 2702. Although the car audio equipment of the mount type

is shown in the present embodiment, the present invention is also applicable to an audio

of the portable type or home set type. The display portion 2702 can reduce power
consumption by displaying white—coldred characters on a black-colored background,
wﬁich is particularly advantageous for the audio of the portable type.

As set forth above, thé present invention can be applied variously to a wide range

of electronic devices in all fields. The electronic device in the present embodiment can
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portion 2402. Fig. 16F illustrates a personal conputer
whi ch includes a main body 2501, a franme 2502, a

di splay portion 2503, a key board 2504, or the |ike.
The EL display device in 20 accordance with the
present invention can be used as the display portion

2503. en the brighter |unm nance of [ight emtted
be for%g%nF Tetulnhers %1 g’é%‘@ vicgvhaving re ronfigwearart in ehich the

the EL Vj ge cor ce with the present
SUHRRE Y g%“g%ﬁ\;ﬁe eiéﬁﬁtl&?siglaée Tge acepmbme type or
rear-type projector in which Iight including output
i mage information is enlarged by neans of |enses or
t like to be projected. 25 The aforenenti oned
[EQE ﬂ?? %ﬁdevices are nore Iikely to be used for

T G L O S—

B B S PO ol B B AL Etza?tgla;;n
bl e

coiER 2 RHAEEL, e TR0 AL asooe o

F%f ng A portion of the EL display device that i's
ting Iight consumes power, so it is desirable to

: i M g e T

emtting por

to piQ_SFQ ﬁ‘} t‘ﬁ&%gtgrg ROl Yne f@:’?&%n%é Ne iBiots S{Bﬁe yEli,:,S iflé)ggiraph showing *

a por

mﬁ%‘é?‘{ SHSY né"?%’%%‘*?%‘ﬁ?ngﬁs & AN aREL B RheR ghetngen

t o
o B B AR AL o 5w
a fif3hR&LEEs df‘?:B@ FifRldaelel folO f(mg ¥ foh! 18N tﬁjr?aﬁlt ke that che

pOFtIOﬂ whil e a non-em ssion portion correspo

 simiulionlHadpEketiRdNGinWHelindiRi ) Blefieal E@n&&tﬂtﬁnﬁﬁnbﬁuon in the

portabl e tel ephone i's illustrated, which inclu

chamiebhicagitdidh0dire @fbra(tHt QoRtdHrioRiftHBlHa® 9a dhFI0 Xm from |
i nput portion 2603, a display portion 2604, operation

thesswifachob chiGRmicaitthcedt lapdrp shewr 60Big. TheHowedi s Rha¥mulation was
device in accordance with the present i nvention can

- perfienesleditashd bpetdhsgle aftaped inanp@6iod .of TRefidb gt shicaydde sidewall,

ortion 2604 can reduce power consunption of the
an<£thd lab4onsedfahbehengyy are positions of 10 nm of film thickness from the gare

insulating film as seen in cross section, and at positions separated by 0.13 um from the
first gate electrode edge portion when seen from the top surface.

Further, Fig. 20B shows the shape B of Embodiment 14. Fig. 20B differs from Fig.
20A, and there are no locations in which the taper angle changes in a portion of the
sidewall. A taper angle v is formed. |

ﬂwﬂmdmmnwmmmwpabmmhna&ﬂymdaumethmwang
20B, and the relationship between the electron temperature for cases in which the Lov
length os 0.4 «m, 0.8 um, and 1.5 um, {mh the film thickness of the first gate electrode

(TaN} set from 15 to 40 nm, is shown in Fig. 22. Note that the simulation is performed
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di spl ayi ng white-col ored characters on a bl ack-col ored
background. Fig. 17B illustrates a sound reproduction
device, a car audi o equipnent in concrete term which
i ncludes a main body 2701, a display portion 2702, and
operation switches 2703 and 2704. The EL displ ay
uﬁ@éxﬁil@ eoneergesivndhisteibution bf theampueiserememianhe dtaraildirudinal
.20 used as the display portion 2702. Although the car
dirggeipn shejun prkig 26f the mount type is shown in the
present enbodi ment, the present invention. is also
apphridspithe fisst gategletimode 4709 feovpmint Bipl 208, wpeelyrwhionge TaN flm
~Set type. The display portion 2702 can reduce power
th’@ﬁﬁ@ﬁ?mﬁt}f) dympihe fGE‘Sﬁ@F@yD g twitritt thecdearie dfickharagtie is danchannel
a,bl,%g-golqred backEround, which is particularly
10%&}!&@@ gersggon gnd the Ly dingthafandtthe pelatiaiibép bytpeen 2Be Bov length
_ 32; fgéth above, the present invention can be applied )
ang APt slesrrpnstempergitdes arasbewn df Figt 82+ dbwitendbawics eBown in Fig. 23 of
haII f%ﬁ%ﬂé' The elﬁgtronic device in the present
theplseaioRsld seuptureand theplectror tengeranire i apgremmetely the same. It

di spl.qy ,devi ce having the, configuration in which the
cary bF (if fHECIPFE, ESGHP fRerRrSha CIoRFOR Gemperasre, thedesh yhe tendency for

cqnbi ned., [ odi ent, 141 A second shape first gate
theeagirp?gg@e(%to §%6es various shapes in accordance

5 w,th etchin onditions ch as those recorded in

s Eoribate B2t i ko e shaveol e OB gomdn Fig. 22 shows -

erfornned in Enbodi nent 14,on a shape A.of Fig. 20A
a B8l ¥1diEon Temppaacuty " 15 gRher G AT SR FRE i wpoine of TET -

e RGOS g helehaBl e I hre e B b dfcmon cemperaur
synbols are used. Fig. 21 is a graph show ng
carﬁﬁéﬁ}vg&%g] ationship with electron tenperature for

copaanol el W01 LDk LGl (I Eng telbebte s low, and

region in t annel T ongi i'mal diréctio

thefffordickanBe @Féi{reli %g%%r%ﬁgﬁ%&%%d&ﬁ%‘?@s of the

first gate electro 5 10 40 nm N_oté :
t hitis bBRiblS taHLAY I BMBARSERBHARAIIRA 445icRn} Bgﬁiﬂmg{m&s 1to 13

el ement concentration distribution in the ann

| omBE tetrehitR ) chlk ERetell @ kb mﬁfeﬂdrﬁﬁggi‘tnﬁt SirRidPthereafer
e .

at a depth of 10 nm from 15 the surface of t
referesd cOnitaelyOhs lgatketlec GB@WWitlth)Fildfer 24 . sciieWeMRFe Wil the present

sinmul ati on was

invention, and therefore it is possible to make the ion concentration within the
semiconductor layers arranged under the first gate electrode less than the ion
concentration within the semiconductor layers not arranged under the first gate electrode
by utilizing the difference in ion penetration depth, due to the differing gate electrode
thicknesses, when performing ion injéétion using the gate electrodes as masks.

Further, the Loff regions are formed using a mask, and therefore only the width of
the first gate electrode and the width of the second gate electrode must be controlled by

etching. Control of the Loff region and Lov region positions becomes easier compared

to the conventional examples. It therefore becomes easy o have precise positional
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performed with the taper angle changed in a portion of
the first gate electrode sidewall, and the |ocations
of the changes are positions of 10 nmof film

thi ckness fromthe gate insulating filmas seen in
cross section, and at positions separated by 0.13 an

h% E?t rst ate e ct e edge porti-on when seen
rom t 1%op sﬁ QAN rﬁ’%’Pm’Fﬂr@i 1t POBRERSY tthmanufacture
113%@9&,@ nt 14. Fig. 20B differs from Fi g.

20A an%8%%K¥g%§?%%ﬁﬁxiﬁcatlons i n which the t aper

A taper

' t f th d
g BB Bt Bt HoMe? oo sty nes o egpvensonally formed
: f I de 1700 sh Fi
froglg Bﬁé%a'ﬁgéj@lkrga ' ?eosﬁé?ﬂtl Eme E o 2 u?q@t@aé@pg m olrrg.ed Ibgtwwn the
| h |
53%&? ﬁ{t@ﬁ%? éﬁsﬁﬁaetc 1o aad V\E?:&iht& inte g%/qq érzuqu qtpeﬁ{]c Ezlm o'sl'he electric

he flrs eIe rode (T set. from
poyB FEREE Sy Il i S oS 8¢ i wi bnecanl the apereureraio
| r;formed 68 using the concentration
Cagtggkﬁﬁgﬁggﬁﬁbgsghe i mpurity element in the channel
| ongi tudi nal direction shown in Fig. 24. Further, the
first gate electrode 1700 shown in Fig. 20B, nanely
when the TaN film thickness is 30 nm the
rel ati onship between the electric field strength in
the channel 5 longitudinal direction and the Lov
| ength, and the rel ationship between the Lov | ength
and the electron tenperature are shown in Fig. 23. The
tendencies shown in Fig. 23 of the electric.field
structure and the el ectron tenperature are
approximately the same. It can be said, therefore;
that the lower the electron tenperature, the |less the
tendency for the degree of the TFT to degrade. 10
When conparing Fig. 22 and Fig. 23, the shape of Fig.
20B shown in Fig. 22 shows a |ower electron
tenperature. In other words, seen fromthe viewpoint
of TFT degradation, using the shape of Fig. 20B is
preferabl e because the electron tenperature can be
| onered. Further, when the Lov length is 1.5 Pm the
el ectron tenperature is low, and 15 therefore it can
be inferred that a long Lov length is preferable.
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It is possible to freely conbi ne Enbodi nent 14 with

any of Enbodinents 1 to 13. The length of the gate

el ectrodes in the channel |ongitudinal direction

(hereafter referred to sinply as gate el ectrode

wi dth) differ as stated above with the present

inyvention, and therefore it is possible to nmake the
Whags elaieehiSation within the 20 semi conduct or | ayers

arranged under the first gate electrode | ess than the

ion concentration wthin the sem conductor |ayers not

SN A L S R
B T T
e A e R
o eAggg g ot o he second peLe el cct oo
(o3 GRedi hvpgspin post || ons becores cee

becoﬂ?ﬁst%?i%ﬁﬁ to have precise positional 69 alignnment
of the Lov rgiqi ons and the Loff regions, and it

becogBsc@syirin@; manuf acture TFTs having desired
characteristics. Furthernore, the electric power

sour g €ir&tungetyyér insulatiyg €bmi s conventional Iy formed
fromthe sane filmas the gate signal line or the

sour geesindriaterlayercinsulatifig filg bet ween the 5 second

interlayer insulating filmand the third interlayer

i nsubmintegnddidtmwifiing; el ectri ¢ power source supply line

can thus overlap with the gate signal |ine, and the

aper awEd glement, can therefore be increased. 70 Wiat is

clainmed is: 1. A sem conductor display device, .

conpwihereaiy the satennsWating fdm fsi formediavgr flag tsylabimeasyrtace to

insulating surface; a gate insulating film a first
CO‘@&lﬂE wrEspR@rtor e cond gate el ectrode;

wherein the first gate electrode and the first wiring are formed in contact
with the gate insulating film,

wherein the second gate electrode and the second wiring are formed in
contact with the first gate electrode and the first wiring, respectively,

wherein the first gate electrode and the first wiring are formed from a first
conductive film,

wherein the second gate electrode and the second wiring are formed from
a second conductive film,

wherein the first interlayer insulating film is formed to cover the first gate
electrode, the second gate electrode, the first wiring, the second wiring, and the
gate insulating film,

wherein the second interlayer insulating film is formed over the first

interlayer insulating film,
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a first wiring; a second wiring; a first interlayer
insulating film a second interlayer insulating film
an internmediate wiring; an EL el enent, wherein the
gate insulating filmis fornmed over the insulating
surface to cover the sem conductor film wherein the
first gate electrode and the first wiring are forned

i n cQRbRGE theMrﬁéhﬁefa@ats %&@lntg% %ﬂﬁéd‘ﬂ) Eb&dﬁm@@s&&idnmtémyer
second gate el ectrode and The second wiring are forned

insilBting @thact Wi th the first gate el ectrode and the
first wiring, respectively, wherein the first gate

el ecwheidén ahel ihembdiatd witingng @ar ontaétmRdthf themfistf ntetayer
conductive film wherein the second gate el ectrode and

insulhaging ddmnthrovgh adirse eorftasiivde bemgy foamsd dnrthe cecttidcinterBiyer
film wherein the first interlayer insulating filmis
insflatingfilihp cover the first gate electrode, the second
gate electrode, the first wring, the second wring,
and whereiy theeintermddiate ngiringl overlaperthe setdnel watug through the
interlayer insulating filmis formed over the first
first intentdyay sulating| fln imgthe ifirsh contachheleei n t he
interpediate wiring is formed to cover the second
i nt ewhespiry thejsemi¢andugtprifilmminclydes.ei n the internediate
wring is in coptact with the first interl ayer
i nsul at i hepamehOrmRE EIZIONf i r st cont act hol e bei ng

formed i he secqnd inter insplating film
IrJDID reglsons?n confact wg the channeﬂ‘omnng reglon

a source region and a drain region in contact with the LDD regions,

wherein the LDD regions overlap the first gate electrode with the gate
insulating film interposed therebetween,

wherein the channel forming region overlaps the second gate electrode
with the gate insulating film interposed therebetween,

wherein the intermediate wiring is connected to the source region through
a second contact hole being formed in the gate insulating film, the first interlayer
insulating film, and the second interlayer insulating film,

wherein the EL element has an anode, a cathode, and an EL layer formed
between the anode and the cathode,

wherein the drain region is electrically connected to the anode or the

cathode.

2. A semiconductor display device comprising:
a semiconductor film being formed on an insulating surface;
a gate insulating film;
a first gate electrode;

a second gate electrode;
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wherein the internediate wring overlaps the second
wiring through the first interlayer insulating film
in the first contact hole, wherein the sem conductor
filmincludes, a channel form ng region, LDD regions
in contact wiwth the channel form ng region, a source
regi o%gand, a drain region in contact with the LDD
regi BAESt W& ei n the LDD regions overlap the first
gate el ectrode with the gate insulating film

i nt ef PB4 WHBEabet ween, wherein the channel forning

regio verl.aps .th ecand gate electrode wth the
gat edi %@flﬁggm?ﬁﬁf@%ﬁgpposed t her ebet ween, wherein

the inter iate Wwri,ng Ls.connected to the source
regi %ﬁ&ior?:aﬁ‘ﬁ ay%rlgg%lgﬁ}ag@gﬁt act hole being forned in
t he ilﬂ?ﬁ' i-ng film the first interlayer

[ nsu%girlﬁ%g |‘thrghwlgi%g’ the second interlayer insulating
fil -] he EL el enent has an anode, a cathode,
andn}érslméﬁﬁl? )E}clar%l’for med between the anode and the

cat h%@reéﬂ"‘tigé %ﬂe hﬁﬁl(?gihgirﬂtxﬁggiﬂ%ﬁn'& gl ﬁgt ﬁ%ﬁa{ihg/ surface to

connecte e ano cat hoae.

coe MERANUGARIct6l FIph ay device conprising: a
sem conductor film'being formed on an insulating

sur f aferein thedfiist gafseleatrddiaid the fidt Wikifg ag@f®med in contact
el ectrode; a second gate electrode; 72 a first wring;

with thegadnstlatimpofilng first interlayer insulating film a
second interlayer insulating film

wherein the second gate electrode and the second wiring are formed in
contact with the first gate electrode and the first wiring, respectively,

wherein the first gate electrode and the first wiring are formed from a first
conductive film,

wherein the second gate electrode and the second wiring are formed from
a second conductive film,
| wherein the first interlayer insulating film is formed to cover the first
gate electrode, the second gate electrode, the first wiring, the second wiring, and
the gate insulating film,

wherein the second mterlayer insulating film is formed over the first
interlayer insulating film,

wherein the intermediate wiring is formed to cover the second interlayer
insulating film,

wherein the intermediate wiring is in contact with the first interlayer
insulating fim through a contact hole being formed in the second interlayer
insulating film,

wherein the intermediate wiring overlaps the second wiring through the

first interlayer insulating film in the contact hole;
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an internediate wiring; a shielding film wherein the
gate insulating filmis formed on the insulating
surface to cover the sem conductor film wherein the
first gate electrode and the first wiring are forned
in contact wth the gate insulating film wherein the
second gate el ectrode and the second wiring are forned

i N GABlAr theWehlicdificidr M BRfRles) €ctrode and the
first wring, respectively, wherein the first gate

el ect r odgcidifhel nfing sdgiri ng are formed froma first
conductive film wherein tthe second gate el ectrode and

t he seconPDdgidis iBlcenfaef Wl the ehannd] fraRnerepddgluct i ve
film wherein the first interlayer insulating filmis
formed tasagvercgitieaid 4 dtain gedion ¢ ecitacdeith tHee BEC@abns,
gate electrode, the first wiring, the second wring,
and wheeig e LDI3 ukgions @vetlam thetfaste gate tdlectarieowith the gate
interlayer insulating filmis formed over the first
insilatieg Ay enteiposad didrelpptivicem) wherein the internedi ate
wring is forned to cover the second interlayer
i nsuwhetetry the channeh downimgt regiom peetansi theessenbnd ggtd slecwode
.contact with the first interlayer insulating film
with thegajh inpulsdimgatlm inserposrs thgrebetwesam, i n t he second
interlayer _insulating film wherein the internediate
wi r i WHetisik theasiaeldime ﬁgeéﬁéolmd Hgm ; saug wopdectivi hikm as the
. intﬁrl ayer. insulating filmin the contact hole; 73
IR MRS, seni conduct or filmincludes, a channel

O M hekein %eosrl]neldmg film is formed over the second interlayer insulating

film,

wherein the shielding film overlaps the channel forming region.
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LDD regions in contact with the channel form ng
region, a source region and a drain region in contact
with the LDD regions, wherein the LDD regions overlap
the first gate electrode with the gate insulating
filminterposed therebetween, wherein the channe
form ng region overlaps the second gate el ectrode
with the gate insulating filminterposed therebetween,
wherein the shielding filmis forned froma sane

3. %Wm@owlﬁn@wsm@ comnl@m&d. ate wiring, wherein

t he shi e| di g flé{n msd over th sec&r\yﬁ
i nt ef ﬁ%m@pn mhsmgf reed gRandpsilating SKfasedi ng
filmoverlaps.thg channel formng region. 74 3. A

seni & SAGIRTLHNE Bay device conprising: a
sem ¢ uctor, filmbeing formed on an insulating
BN Bl qestiod

surfé &% hsul ating film a first gate
el ectrode: ate electrode; a first wiring; a
secoht® Ig{%e gq:F eg interlayer insulating film a

seco ayer i nsul ating film an internediate
Wi n%gﬂt%ﬁhkm ding film an EL el enent, wherein the

gat e, Loshatiqpg- filmis formed on the insulating
surface to co ér the sem conductor film wherein the

fi rsaﬁgﬁmeﬂhf&tlﬁggﬁu@ﬁhﬁhe first wiring are formed

in contact
a second interlayer insulating film;

an intermediate wiring;

a shielding film;

an EL element,

wherein the gate insulating film is formed on the insulating surface to
cover the semiconductor film,

wherein the first gate electrode and the first wiring are formed in contact
with the gate insulating film,

wherein the second gate electrode and the second wiring are formed in
contact with the first gate electrode and the first wiring, respectively,

wherein the first gate electrode and the first wiring are formed from a first
conductive film,

wherein the second gate electrode and the second wiring are formed from
a second conductive film,

wherein the first interlayer insulating film is formed to cover the first gate
electrode, the second gate electrode, the first wiring, the second wiring, and the
gate insulating film,

wherein the second interlayer insulating film is formed over the first

interlayer insulating film,
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with the gate insulating film wherein the second gate
el ectrode and the second wiring are fornmed in contact
with the first gate electrode and the first wring,
respectively, wherein the first gate el ectrode and the
first wwring are fornmed froma first conductive film
wherein the second gate el ectrode and the second

Wi i YR the GiFBen i L Vi e fl ;
Whoy Do ORTBAALT wRIBARDANCONS U6 ertfic sbodfld interlayer

instlatiag\fesm, the first gate electrode, the second gate
el ectrode, the first wring, the second wiring, and

the whetein ithe Uhirinediald WiringhRr Bi Qohtaet WEEORR first interlayer
interlayer insulating filmis formed over the first

insulating | filner throvegll at fing Eodtart RbleMiemedd) i e second interlayer
intermediate wiring is fornmed to cover the second
insulating fdyer insulating film wherein the internediate
Wi ri ngﬂi s in contact with the first interlayer
i nsuvhtiang thieé intetohedatg hwiinfg oedrlapsrthesecdral wifing terdugizh the
the second interl|layer insulati n%in I m wherein the
first miterlasise insudativgfilnyinothe firsipzontaet helegond wi ri ng t hr ough
the first interlayer insulating filmin the first
cont wWherchipthe sepreondustarfdmsielusiénduct or fil m i ncl udes,
a channel forning region, LDD regions in contact with
t he chanhehanngl FATAENS 6o, a source region and a
drain region in contact wt he LDD, regi.ons, ., wherein
the LDDQEJQ& TR0V CPRtCE ngfqtl‘? chargig} PRI ILIRIL Wi t h
the gate _insulatin i l,m.i nt erposed t heregbet ,
wher o1 n ¢ HRTER RN it bin bR S conertvugs held Duesisus.
gat e, Gl et rtl?ed £DD regions overlap the first gate electrode with the gate
insulating film interposed therebetween,
wherein the channel forming region overlaps the second gate electrode
with the gate insulating film interposed therebetween,
wherein the intermediate wiring is connected to the source region through
a second contact hole being formed in the gate insulating film, the first interlayer
insulating film, and the second interlayer insulating film,
wherein the shielding film is formed from a same conductive film as the
intermediate wiring,
wherein the shielding film is formed over the second interlayer insulating
film,
wherein the shielding film overlaps the channel forming region;
wherein the EL element has an anode, a cathode, and an EL layer formed
between the anode and the cathode,
wherein the drain region is electrically connected to the anode or the

cathode.
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with the gate insulating filminterposed therebetween,
wherein the internediate wiring is connected to the
source region through a second contact hol e being
formed in the gate insulating film the first
interlayer insulating film and the second interlayer
insulating film wherein the shielding filmis forned
froma sanme conductive filmas the internediate
W ring, wherein the shielding filmis formed over the
sbcbhifdsemicendusier disalay devieryof tlaimy ! wpsoaibinatipa with a video
shielding filmoverlaps the channel form ng region;
Cafiiiétei n the EL el ement has an anode, a cathode, and an
EL | ayer forned between the anode and the cat hode,
wherein the drain region is electrically connected to

RSB 5940 3 g R RSB B g

.The sem conductor display device of claiml
reﬁrﬁﬁﬁ%tﬁ%}aegﬁ%n with an image reproduction device. 6.

The sem conductor display device of claim1l in
conbination with a head nounted display. 7. The

S@“‘L}&’é) BIHELREudbS Bis%af&&h&% o?‘;c%ﬁhf"'l Mo leddibi ?H&‘l RAtH 3head
wth a personal conpdter. 8. e sem conductor
m&Uf8d 8¥pRevi ce of claim2 in conbination with a video
camera. 9. The sem conductor display device of claim?2
in conbination with an inmage reproduction device. 10.
The sem conduct or di splay device of claim2 in

CRMithiensetriieshdidctdt displ@pdevice of claim 1 in combination with a personal

computer.

8. The semiconductor display device of claim 2 in combination with a video

camera.

9. The semiconductor display device of claim 2 in combination with an image

reproduction device.

10. The semiconductor display device of claim 2 in combination with a head

mounted display.

11. The semiconductor display device of claim 2 in combination with a personal

computer.

12. The semiconductor display device of claim 3 in combination with a video

camera.
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nmount ed di splay. 11. The sem conductor display device

of claim2 in conbination with a personal conputer.

12. The sem conductor display device of claim3 in

conbination with a video canera. 77 13. The

sem conductor display device of claim3 in conbination

wWith an image reproduction device. 14. The

s8milte scmatcmdudios displayodasiceobElah di im @niinateorbwithtandmage

with a head nounted display. 15. The sem conduct or
reptodptteon dvitece of claim 3 in combination with a

personal conputer. 78

14. The semiconductor display device of claim 3 in combination with a head

mounted display.

15. The semiconductor display device of claim 3 in combination with a personal

computer.
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