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SEM CONDUCTOR DEVI CE AND MANUFACTURI NG METHOD THERECF
BACKGROUND OF THE I NVENTION 1. Field of the Invention
5 The present invention relates to a sem conduct or

di spl ay device using a ‘seniconductor el enent (an

el ement using a sem conductor thin filnm). Further, the
present invention relates to electronic equipnment

pl&;b?;g%n 2. Descr Won %ﬁphwﬂ% at gTH]?I@@W%D

Techni ques of using a sqfpRANctor thin film(on the
order of several nmto severa hundreds of run thick)
formed on a substrate having an insulating surface in
order to form a thin filmtransistor (TFT) have been

in the spot | iBACKOROBRIDION IR INVENTIENY™
transistors are wdél'y appiie i c devices
such as I Cs and sem conductor display devices, and in
particular, are rapidly being devel oped as sw tching

1. FidHeied bhvedkiohi quid 15 crystal display devices and EL
di spl ay devices. EL display devices are also referred

tPhagpreseg@nirvehtiof sy Stol GEk&RakoAdGdS RIIAN Rvice using a
light-emitting diodes (OLEDs). EL display devices are

semis@iductdrgbiemetit t(hn _REmdd: @ew &esmiavdudos thichili)e Fiircher, the
which a |ayer containing an organi c conpound (EL
presdrayrerention relangwh clhedohieteyefent pahs thfsemdrelueatr degks device
(;sn anode and a cathode), and the EL |ayer usually has
in a gisplappomtdron structure. A | amination structure of a
hol e transporting layer, a light-emtting | ayer, and
an electron transporting |ayer devel oped by Tang, et
, of Eastman Kodak Conpany can be given as a
2. chsyﬁp@anon‘dm RelateshAst ruct ure. This structure has
extrenmely high light-emtting efficiency, and nost
of echméquess ofiising agpr@n@om@&éordhm@m fop thepreigt plsseenabimado several
devel oped 1 enploy this structure. Electro
hun r@&% Gfase ek lgemed atléaulwrattwéavawﬂt ingplaging gpfase inprdegto form
t he Iement whi ch has an

d is obtai n
a th’é‘n *a% tagysistor Qﬁl“eﬁl lhlaa? ofen arhd & SPRiiBE N Iragrat YerRRer dhin flm
trans.lstors 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
Jayer containing an organic compound (EL layer) 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 laminadion structure. This structure has extremely high light-emirting,

efficiency, and most of the EL display devices currently being researched and developed




10

15

20

15

em ssion of light in the organic conpound when
returning to a base state froma singlet 5 excitation
state (fluorescence), and when returning to a base
state froma triplet excitation state
(phosphorescence), and the EL display device of the
i nvention may use both types of |ight
empg %tﬁucqi’iﬁ'ther a structure in which a hole

ecting | ayer, a hole transportin | ayer, a light-
e ﬂl‘%‘{ﬁ%ﬂgﬂl%ﬁﬁeencegﬁaeraw@mbc A@Eitibn a?&spdectthn elddyeirame in the
BL ﬁﬁm nat e n, order on an anode; and 10 a structure in
MR h?SnTIé@PP% Y& eam Eb lnydreand anspbodd bger. There is
Ja %/{h b?‘(‘ t-emtting |layer, an electron
emigsicitaflig En APRRIC comPosnd atheatrebimingj toattiangsthayfesm a singlet
are | am ed in order an anode may al so be used.
EXC]g}bql}lé{%‘f a@umﬁs%qch %‘Hﬁl"l"@@ E@tﬂm &8 cehasepstgrefm a triplet
emtting yalso be perforned.
excl Onl %?lrgr @LP%%@CB%Q%@?A E lag avige ohtlroptesanénvention
ma’;&f eL }?%'RFF 8ﬁﬁgrhf;?lé‘%§9|£}| as an 15 EL layer within this

speC| e stat ed hol e injecting | ayer,

{ tt |
B L B Y b e
emi#tgg(??%ye?r %td a%[nfh I(fr{]tgalgﬁpgg}cg%y%gg% gl\gﬁ{art]%{; L 1’%1 an anode; and
t d t
N AR B A e o gl gt

~an e%%hftkﬁﬁbbﬁﬁlég LGN B Elgl:tqgn Il%gct g}?egta]%%Ia%&P%@dt% order on -

an anode ayer a ca

an aﬁéd@hay%ls%r%nkéd ﬁ?)p\?\tn% c?;f\ﬁemg??hﬁl Flas g fffsg) rgtep\{%tﬁgli\]t into the

as a pixel portion ura

ligh©¢mhihg MayRas A alh eaﬁlﬁf L el ement An image is
di spl aig/e in af}h&eopl xe porfﬁl on by controlling the

e Adldhyere forkhed BREwddnow ﬁ%cﬂe'&nﬁt&%aﬁlro(ﬁl a? orb%aa tdy gl glcal Iy as an

25 In particular, a high nobility can

EL Iayef withusiHigspacisieatio MR e stfatéc!HdT@M tﬂ:@m@ T%%/ ?hto?é éréﬂ%?ortmu

structure as an active |ayer (crysta i ne

layet, dighbengfrorelay@iosiic 8o thshHiR 8@, A Efe’c%ﬁlzhfdtmo tayer are
" circuits on the same substrate and realzeahlg 5

therefefd ail tdwninetngiehiai helBlylay@enm conductor films havi ng a
crystalline structure i ncrude single crystal

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 T_FT and an EL element. An image is displayed in the pixel portion by
controlling the electric current flowing in the EL element with TFT.

In particular, a high mobility can be obtained from a TPT‘ using a semiconducror

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 conductors, Polycrystalline sem conductors, and

m crocrystalline semi conductors in this

speci fication, and in addition, include the

sem conductors disclosed in Japanese 5 Patent .

Application Laid-openNo. Hei 7-130652, Japanese Patent
defi Aﬁgl ication Laid-open No. Hei .8-78329, Japanese

IRAPR fpageylishlawt i on Lai d- open No. Hei .10- 135468, and

Japanese Patept Application Laid-open No. Hei

1IEBREY OBetilfse haying rd | drysallimadstrwaure lihilode single crystal
semicre{(it alline TFTs are necessary in only a pixel matrix

EPREters(PRiy@ustaldine semisopductons, sl picedrypaliing emiconductors in
this ord to st rqiﬁt ure the active 10 matrix EL display

FE IR 108N AN éddfrian, tinelude b ssmispnducystsalisdlmed TR s panese

o IR A T
No. 85 815 RN S5l it L5 a4,
L T R i
Bl Ao B SRR T B0 S i
T KL A —
BB AL Bl B o
ST e U N TR R A CRNE

for TR B! Giotldl @y R0 of; 29 MLy SRt 14 BERAILSRRNIER oty e s

substrate) using LSIs fromare (i)ry

necefRky @@B@ﬂe&he%l@ﬁﬁlﬁ@%(ﬁ&{]ct&& gﬁ@eﬂ‘t@ﬁ in which the

nmobility and the on’ curren € electric current

fTBMchgrashantitdean bl cdiidePely BRIST ?%tg\)ﬁﬁﬂggﬁi? éﬁ'ﬂgﬁ)téﬂ?ate and

off current (the electric current

thosdéffari off tararClRfhe @Het@subh §€on WM AndBILIES, S i s
TFT is conti nuorugl y élris\L/len har\l/e beé’n %@é@r’Vysz&dﬂb%’taﬂlﬁsthubhou

valu¢ elgltvchahn stdie cRfthcteBEid, Shd SF E@stnd i§thteti'1§o§§ ﬂg?@ptam state
y

that the degradati on phenonenon i s caused

charageristers  devel oping due to a high electric field in
the vicinity of a drain. 3 Alightly doped drain (LDD)
ddoweran ehee knoprotdamanniizhele off doweiti digily Bec@hés hich with

current in a MOS transistor by relieving the high
crystallioetrfGs.field in the vicinity of the drain.

Furthermore, crystalline TFTs are still not used in MOS transistors (transistors
manufactured on a single crystalline semiconductor substrate) using LSIs from a reliability
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 low concentration inpurity region is fornmed on the
out side of a channel region with this structure, and
the |l ow concentration inpurity region is referred to
as an LDD 5 region. In particular, the high electric
field in the vicinity of the drain is relieved, the
h% % rrler gffect can be prevented, and the
lighgly ﬂ?@adc st LR rsemis bite ihemowihes @ mahad of lowering the off
structyu in vvhlchthe LDD regi on overl aps V\nthagate
C“%&%B@S ERPEEGRbardiaviag thabghaldeny: fidld in t@akanidy of die drain.
Aloverlafg)ﬁed LDD, GOLD structure). Note that a region in ,
B CRRFCRTAH8 iPmrite gegien sviermhalen v dutside ofatchannel region with
thi el ectrode h%lg%gh the gate insulating film is
RACRAELRS 8N TFepEglion imphrist rdgidih isegiferdd ¢S @y'an LDD
indicates "overlap) in this specification. Note also
°1Pﬂat structur es such as an LATID (large tilt angle
Iantclugagdr ai.n ruct and an I TLDD (inverse T
lﬂé ekl ggn e peiimudtthe dmin isisliFnal ehe hot

tructure,in ch SI emalls are forned by
carljéeﬁtl e?%e% }F %r)ggm)tleg alﬂtglg%? tr%lai }tﬁ Cpﬁttﬁ:n@crqﬂfped when there is a

_ h
Stm@g-gggho‘ﬁ'@gb t%gngl%%(geg{gg HE P%&’ﬁ egrﬁqlgéc 1?& fro ;Stthrouerh a gate

s B PHIR Yo PR b B LD, QP DSt el e ch & resion in
which, th

P P T S U e

is rdfBRe 830 & 'dhs'ﬂbgtrje%%n gflrgp 150 ?%,%Fr{) {j‘ oy d n?lg%tes opygrgtp yin th1s ’

regl on second
spedificdddhs speci fication. Several met hods of

manuf acturing a TFT possessing both an Loff region and

aMde®\alsor @k %E‘ru'a &s B&an P 59 %‘?Fb A JE tnztoglﬁg% iiﬁ%ia{}&iﬁ drain)

mask, and a netho u5| ng a el ec‘f’ro
strub @Y€ bfid Wnt HL@Dughbé&s@'Tf EED) rbgru‘é’hﬂte Qﬁe ﬁﬂgwg ﬁ%@)LD gructures.
insulating filmby 25 self- gnnent, can grv

Thepeis AQUSLDfsthetute dgwhite sH&Waﬂ?Qz‘e‘P&nﬁ:@% tsﬁi%ohorff“yf e{a%%?]ig rl‘eported

However, two nasks are requl red in order to

in Hamnd, EQ]AI&H@(&@ Hhend 84lfai, T,8BDMO MO MSI Mol RS K3 -68[8H 7, and
t he nunmber of process steps is Increased. On the other

it hisdrdn cohénnédthadgh Ehgehely shpGidreRaBllitNG LGS Bbtra?r&u%mpared
by self alignment, the nunber of masks need not be

withi oxbeed$ddstramdrest i s possible to suppress the number
of process steps. However, the width of the gate
eNext tlodeinahd spbeifit ik laesgoﬂin whithght € DIDseigd 18 not overlap

w1t1rf tll‘lergate electrode through the gate insulating ﬁlm 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 methdd 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 nfluence the position in which the Lov region and the
Loff region are fornmed. The 5 etching rates of the
gate el ectrode and the gate insulating filmdiffer,
and it is difficult to precisely control the
positional alignnment of the Lov region and the Loff
regi on. SUVMARY OF THE I NVENTION In view of the above

_handnwhéh Etﬁhu@cf tHerLQ)xP[reE%ﬁréhd'tHé/ eBf - Qor §¥ L% ﬁ}éﬁ&ﬁgg‘ glﬁa Dimber of

nunber ‘rasks whén formng anﬂov

maskohbed 86t B@mc@éla(@e(ﬂ Wildne [s otsz SQé ISlI.I%périi%rtm: ?ﬂm:bgr 5P¥rocess steps.

regi on and an Lof f’ reglo esir ocations

Hovresrelr Née, wideh @Dﬂﬁﬁ&at@feletcﬁ%d@ ‘éﬁ& ?Hé ﬁhﬂ:lﬁ\’tﬁyg{ g c}a%: insulating film
realize a crystalTine T

infl @dvae abit eiokisionCis ‘ﬁﬁi&hbt@leqmvaﬂe@ﬁﬂ ddy tH%OE&Ff aian aﬁet BtGed. The
and an off state. Another Obj ect of the pré’se

etchiiny ened efithe gateclé@addez@dahe BA@Rnfu@d drdithi differ, and it is difficult to
sem conduct or di spl ay devi cé having a senlconauc tor

predtiehccnrtrdlahepdsitiynaltdligamenpef Gk ISHVYL'%Bl@h'ahGQhJ & rdRoAn
impurity is added to a sem conductor|ayer by usi ng a
sel f-aligning manner in which a gate electrode is
utilized, and by using a mask, formng an Lov region
and an Loff re§ldMMARE @ORTEHENVENKEONS formed from
a two layer conducting film and a |layer closer to a
sem. conductor layer (a first gate electrode) is made
| onger in a channel |ongitudinal direction (a channe
I étmgtew ofi theabiowey)an dhiectaf ey presdrarinmenticirion suppress the number
sem conductor |ayer 20 (a second electrode). Note )
of mapley whem forming spdeiviregianiaod antlmdf tegiom ehdfngter, to easily form an
longitudjnal direction refers to a _direction between
Lovgegipnrans! s doffrregion & desiaed locagipon Furthi, e ebiecarafitbe present
noves. gzue | engt hs of _t he channel | ongitudinal

v eg\tiogcis iremize @aqr%télrlmﬁéli)‘éﬁghwhmhmd Awrageristich ea ibe obtained in
ate electr de d the se gate el ectrode
botly gn oo state ,an Sare é\rgqtﬁ%q éL]%@ of e pxgg:rgaxﬁ‘éanuon is to realize a
el rode V\/Jdt differ in the present invention.
hlgfbbﬁiﬁbﬂw ﬁf‘dnﬁceﬁ ?1 edispian diric hevinga semicqndysics kcutt formed by
hi el ect ode second gate el ectrode as nasks, and
t”ﬂﬂﬁq? rﬁﬁa ference in ion penetration depth due

P UL By € E‘?@éﬁe 3 ?ﬁ%ﬂ%ﬁ%&@%ﬂ@gﬁ%ﬁ%@é EE%E""‘F%&% gpmoer
R e e e ﬁe%‘fcra%%nd an Loft

reglglg.lnow tgﬁe 41%}5 els#;}rr} ?r ma m %@{dﬁm uc&r)xg?ﬁ Dlﬂbnl ngfayt,r closer

to 2 Rl Eror layer (a first gate electrode) is made longer in a channel longitudinal
direction (a channel length direction) than a layer farther from the semicondﬁc tor 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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second gate electrode. In addition, it is possible to
make the ion concentration within the sem conductor

| ayer | ocated below the first gate el ectrode | ower
than the ion concentration of the sem conductor |ayer
not | ocated below the first gate el ectrode, wthout

R e
i CROEBBORTH 15 18 LehE wlEoa SEat e,
Tt g L NN —
ochoermsa e COMILAI AR IRl SOTNETLLNEL ot i i

ser@koﬁ@&téﬂ‘éyéﬁ%%ﬂgd 80wt e fil’s?tg%tg%ﬁ%hr@ﬁ&g?i&?(gﬁ%og%fpgfng below the

and it also econes €easy

chaving «esidsed - i St Structures of the. .
> present | nvdedﬁt ihgﬁﬁg?gﬁ’ga%ﬁ%gsgg? S K O IR eengptiepichin che
senpicesd@nitor Ny | ' 1.CO C Lsplay,devi ce ,
havi ng: O_a }?gmdggﬁééﬁgt% W@ge?gkj d%a?rtigd:q%cﬁpoéﬁ v g‘i‘qnndhe lon
corsienfracien & et RnlidsalRtd 8y, ' D& ot o
.seni conduct or | gyler; a ?Iggélj %(g?t tgeg{eggielr[%géh%glﬁstta’@ﬁ filgerrode,
withbet paitoriing bLRb i@ kbbill cRBYlR 00 Second gate
el ectrode contacting the first gate el ectrode;

¢ hwraodrethezlastt fogidrh forntditusaR TR diet &%réfaaé%imﬁe Width of the .
channel form ng region, LDD regions contacting e

first ganendéctt@tomimd che giddh, ofahd secGRMEGE lRYAR lﬁ‘ﬁkﬂ R controlled by -
25 the w éltrh

drain region contacting the LDD regions;

etchingt wmd Eontsol (fahe lcebeoh bbee idf Rophamiahe LRabh BEHRA ov resion
direction is wider than the width of the second gate “

becemess tqasyecnmpartd tohdanelf doowgtiordil nabnghléseC UodbequaRtly, minute
the LDD regions overlap the first gate el ectrode,
posiignahiabigimgnt he thalev Gedios uhdtdhed dff tegiorAbaidhass easy, and it also
structure of the present invention is a sem conductor
becgmepeayy wavareapave agFT hagegidesredudtorctémyies. f or med
on, an insulating surface; a gate insulating film
cotturcures @f thepresens inperiion e shayerbelav.first gate
eltgc_t r ode g{)gﬁact ing the gate insulating film and a
5 ‘3 SEYRLE ePEStROEEeRBOR dct iamgcomdudtor displgatlevice having: a
el ecfr ode;
sermconc{uctore[ayer formed on an insulating surface; a gate insulating film conrac ting the
semiconductor layer; a first gate electrode contacting the gate insulating film; and a
second gate electrode contacting the first gate electrode;
characterized in that:
the semiconductor layer has a channel forming region, LDD regions contac ting
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 the gate
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characterized in that: the sem conductor |ayer has a
channel formng region, LDD regions contacting the
channel form ng region, and a source region and a
drain region contacting the LDD regions; 10 the w dth
. f the first gate el ectrode in a channel |ongitudinal
ms'“@‘?t tfbn is wider than the width of the second gate
el,ectrode in the channel |ongitudinal direction; the
L OB RgisBHe sy thg prasentinydraioniis stengeadrelvet Relish 0§ elevice having:
sandwi ching the gate insulating film and the channel °
3 Se%chlﬁﬁ@tqré@"eé %ra‘%rqr’amlmﬂlﬁhng hefwecogae gattating film contacting
the el ect r(?de, 15 sz._ndvvi ching the gate insulating film
HEpRucter lager 2 Ifﬁfgafqﬁ@e@r@:benmtammgmhé gmeiiSsudating film; and a

m conduct or di splay device having: a sem conductor
secol‘?@y:@};e %18?% earing i fist gage eloetrads: a gate

insul ati.ng, filmcontacting the sem conductor |ayer; a
f?ﬁ%r?&ﬁﬁ?%i'&‘@@f‘r ode contacting the gate insul ating
filmta sSeco dtgat?e ﬁ{ect&?de contacting the first
gate e sepieondicRRverhasa c rebfermimgyegihar oDaregipasicdntacting
~1Ehe.sem conductor |ayer has a channel form ng
the ‘?‘L%‘“s%fow FElifoARY & SAse fegien anthadetratesiin ¢ortaiung the LDD

regi(grggi on, and a source region and a drain region
cohtacting the LDD regions; the width of the first

. cgi ons; the width of | Irst
o or e RrsR e fRRREbd; ROrbBnHonaitslie sk bosis vider
it | i tudinal, direction: the LDD regi

thar] the LIRS RN e E B BB B B isnBel LoRfavion sicehe:

te ing fi 7, hannel .f or nj i
O er 1 he LDHELRs bitdlo fich 1e BRI <t Srolen Sanbinte e ghe gate

insulahfg G@heahdisul ating film the EL el ement has an anode,
a cat hode, and an EL | ayer fornmed between the anode

2,100 SRSl S, AP B0 s, o
sandwiching the gate insulating film. | '
Another structure of the presentinvention is a semiconductor display device having:
a semiconductor layer formed on an ihsulating surface; a gate insulating film contacting
the semiconductor layer; a first gate electrode contacting the gate insulating film; a
second gate electrode concacting 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 ina channel longitudinal direction is wider
than the width of the second gate electrode in the channel longitudinal direction;

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

insulating film;




10

15

20

25

Anot her structure of the present invention is a
sem conduct or di splay device having: a sem conductor
| ayer fornmed on an insulating surface; a gate
insulating filmcontacting the sem conductor |ayer; a
first gate electrode contacting the gate insulating
film and a second gate el ectrode contacting the
first @‘éﬁ’t ehaneelt fasténg egiochavwehes i wiell il thah LRe electrode
 dth of the first gate electrode in a channel ’
Saﬁ\g&ﬁ@b@adhﬁaatedmﬂé@mg)ﬁﬂm;s wider than the width of the
second g%e el ectrode in the channel | ongitudinal
di r eCtt!'b@ L elpaent hasangatode sl echodidendas E2 14@PItREd between the
stﬂeﬁ#)e i,n crosc:? section in an end portion; 15 the
Qi andiwu@hede; apdr has a channel forning region, LDD
regi on%tec ntactjng the channel formng region, and a
sour ce' éﬁ pigrteging aelgeuically eqpirpatecomtihe biode dheheldBBhode.
re/gi ons; the LDD ]aegi ons overlap with the first gate
el SBPHSEETUCRlithewasent wegtiveis aisersicoatintgr fisplay dane: having:
38620. thg chapagelffor I ng region overlaps with the second
Jare" Pt 13akiomeq RBINARF Herindhwirgat;e gans irfsataiing fitrhlcohracting
the-gh%‘Loga re ilons in the above structures may be forned
A SR UCIR R RSk ERiserec tipgde saniangna phd gaveinstiating film; and a
nt ;into, the sem conductor layer wwth the second
Se‘:§§§ gg el né%‘jtglgrf% %fstzstewlquahe pr esent
i .on, it.he,concentration of the inpurity in the
L%%?éeégt?%%e m tgf‘t’l east contains a region having a
conce y ient in a range,of 1017 to 1x1018
Tons. hea bR et e ol ns benag Tongrucbipiinegpion s wider
I tion increases,as,8 t di stance, from -
R ol e RGBT RS pand ol Topailidine Girecton,
struct Rf JLhe tinvention js a.sen conductaor
i Spl ey SatnaBrARET hal B Pl shibe” i ver e i an end
or€ibhcui t TFT; in which: 5 the switching TFT and the
p D; . . .
driver circuit TFT each has a sem conductor | ayer

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 cate

“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 1x107 to 1x10'®

3 . .- . ) . .
fem’, and may be characterized in that the impurity element concentration increases as
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formed 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 electrode contacting the first gate
el ectrode; the width of the first gate electrode in a
th I i tudin directjon is wider 10 than the
e%ﬁg{}ﬁ%g{;&{?ﬁ%g iggﬁglfodgy%g EBRRIPE§asSn t he channel
I ' ' IFection; the sem conductor |ayer of the
o R b B R En G e iysior dsplay device having
WANBE ' i th the se I gate el ectrode,
as s?ﬁﬁof]‘vﬁam‘r%dt ‘Eé‘f‘]vgeé[‘l'é“k“ﬁ \ting film first LDD
r §ghig.contacting the channel formng regi.on and
overlapping wwth the first gate el ectrode,
sandwhehiig HiheT i l.ating fi second LDD
r egi ons coﬁ:thtéc“t | ggta?l Héﬂgﬁ?‘éﬁrc %Uﬁm@éﬁg\qggs%@(@ducmr layer
fornSAH S ih89hRR qr.al. lon contacting the second
LDD r egli ons; gé%ggtc ﬁ’ea %gé&ﬂ%%%%nﬁgg}cqnéﬁfépgége pucopdupgpr layer,
a fir6t badidecHol A1) ] redi on, overl appi n
with the soegt}%gl tgallzt é’aﬂgﬁgggf"{ %Qaﬁggnl%Eﬁiiﬁ‘gbefﬂ%gggiee‘gecm’de
contdesidlahé At bhieBledRided LDD regions contacting the
channel form ng region and overlapping with the first

gate 2 widelehf Be Grsc ARANELRHPS § é(}?ag?%f lrgggﬁ?%#hgitdu%g tion is wider

film and a source region and a |

thare dit eielech 0§ chd @ cbid Gake leRR R0 BS: ¢ %Eh%%ﬁh&i?ﬁ%&‘i&&tﬁ};

the present invention is a seni conductor disp

devi cehenawiibgndi tomtaferhtif e Flilciang TF TR A\ b ik Efirkhine i
TFT;, in which: 25 th?e SWi tchilni; TFT and st he ag!r ie\ggjlrrﬁun“ region

ovedtipping tiththeeactnd gsealaenide opedeiding #Yehare i UIREh OMm; first
an insulating surface, a gate insulating film

LDI¢ oegians ¢angad thre senheanefotminglrayen and avellgsiin@ @ the first cate
el ectrode contacting the gate insulating film and a
elecyedordndaiching thetgnodas@acopfimetstrgnd BB fepistas g@d@cting the first
el ectrode; the width of the first gate electrode in a
LDLR regignst andaspuradiagiin afidraabinoegios coideting tharcdfeLDD regions:
wi dt h of the second gate el ectrode in the channel
and | ongi tudinal direction; the first gate el ectrode has a
tapered shape in cross section in an edge 5 portion;
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 cate
electrode, sandwiching the gate insulating film; and a source region and-a 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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the sem conductor |ayer of the switching TFT has a

channel formng region overlapping wwth the second

gate el ectrode, sandwi ching the gate insulating film

first LDD regions contacting the channel form ng

region and overlapping with the first gate electrode,
e insulating film second LDD

sandwi cﬁ E t he gat
coOpEgHBRLNe Wﬂﬁ%ﬁeiez‘aittqqié first 10 LDD regions; and a

source n and a drain region contacting the second
LDD r ebl}edﬁlgol“ ‘éﬁbe fiFsé gate ﬁ{e@@@g@ otorhanaydongitudifil deteéviat is wider

circuit, TFT has a channel form ng region overlapping
thag l'l’? Yish o E}Eﬁ'ﬁ?‘:@%‘g gatg|etastiogd én tbacrhimnchiongltmhaa glteetion,;

|nsulat|n film {thi LDD regi ons contacting the
channeThef IR F[@ﬁﬁ@ dwg dvanerethphany in tioss hectforr 8t an edge
ate 15 el ectrode, sandw ching the gate insulating

po SR and a source region and a drain region
cont act the‘{}{? LDD.regi ons. With the present
i nvent? Fremwer of tl&"ns"é‘afdtlﬁ%TFWplEﬂﬁlat@aﬂme’tﬂcvanmﬂ region

oviditind PR ERY00% Bl F30hae o al lq?g(ieg'a‘;&giﬁt&% o fiese
Bt W AR Y e TN
clef B tahFlcEAS agag%%‘éﬁﬁél%s %Qémrﬁﬂ‘r'aé’lﬁgﬁc?rﬁactm the first
LIRS, S 3 SaLe SODLAR: BalnifdR spaichte hasseontpRyesions:

apdcmM, and the inpurity el enent concentration increases
as the distance from the channel formi ng region

7 ettt e B AT Ty g o
ovéldpidg #lchGRk RE:JHRANIARL elﬁk’tr@ﬁg'sgﬂd\}vagldmg rojafey 1n%lﬂa%no film; third

sem conduct or layer” wit € secon

LDD pasdins R eAide cﬁBﬁH&tfHﬁﬁng re&&ﬁ alf %%&ngpglxﬁw SREIO first gace

is a sem conductor display deVice

clesedile caddwiching &béafaté Qfsﬂﬁ@ln%rﬁlﬁn ahd %Libﬁltc'erig ioH " B@Qﬁiraﬁ’l region
gatelnsulatlngfl first gate elect roo}

comcmgjtlwﬁﬁrdelbﬂfe@m afirst wiring; a second
wiring; a first interlayer insulating film a second

| nWarh alye prdsesuirathrnonf ierdonabglration B ekdBEH@E® in the first LDD
wiring; 5 characterized in that:

regions at least contains a region having a concentration gradient in a range of 1x10" to
1x10* fem’, 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
I:stla‘/cm3 , and the impurity element concenﬁration increases as the distance from the
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.
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the gate insulating filmis fornmed over the insulating
surface, covering the sem conductor |ayer; the first
gate electrode and the first wiring are forned
contacting the gate insulating film 10 the second
gate el ectrode and the second wiring are forned
contacting the first gate electrode and the first

wi FPRECTsBYpleee bt prestrtendientish E@Qé@ia@hﬂﬁ&L’b@@i@plﬁ?@exﬁi&ﬁmvinc:
first wwring are formed froma first conducting film i
2 s¢piondegng layar orekd onrodesidaring fwefas @Ot WshlhAfg 8K, a first care
forgd froma second 15 conducting filnm the first
eler fpds:| agegondngase aleatpdei bnfisss whrdngyes seowdr witlhig; WMrst interlayer
) fi rst gate electrode; the second gate el ectrode; the
MSpaHgge gy p sepondtateslagomidswlating fim;and trhergatediate wiring;

insulating  filnm the second interlayer insulating

fi frarpengidipghaver the first interlayer 20

insul ating fil the internmediate wiring is forned

cover itﬁi‘ﬁ o ises g filar isrfpeped oversthieainswlgring stmface poevering the

serSQ,2 to 1cont'act the first interlayer insulating film
r?lﬁ?%(ﬁﬁﬁoﬁag?fnt act hole formed in the second

interlg%%xwinsul ting fil the internediate wiring

over | 4B% Wit gt Klecedtle dacineitig WHingLah fomeed pommenas the gate

. interl.ayer insulating filmin the contact hole; the
ms{é@ﬁﬁgéﬁ%uaor | ayer has a channel form ng region, LDD

regio ontactin t he channel formng region, and a i
sour oabf g‘*gﬁoté‘ b%??ﬁ%%fﬁ‘?*ﬁiaﬁg%e P duRinees greheontpesingthe fiest
o ' : kdth.of the fi.rst gate electrode in a
gatk itcHie f‘éﬁéﬁ‘%g’f‘r‘?’é Q)i PREETHHY s wi der  than the

i dt h . I de i h - :
L AR R ALl R o
5

filnpverlaps with the second gate el ectrode,
sandwi ching the gate insulating film and

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

the first interlayer insulating ‘fiim 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 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 insularting film in the contact hole;

the semiconductor layer has a channel forming region, LDD regions contac tiﬁg

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

11
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the LDD regions overlap with the first gate el ectrode,

sandwi ching the gate insulating film Another

structure of the present invention is a sem conduc for

di spl ay device having: a sem conductor |ayer forned

on an insulating surface; a gate insulating film a

first gate 10 electrode; a second gate el ectrode; a
IegiPPfst wiring, a second wiring; a first interlayer "

insulating film a second interlayer insulating film

an i nthe wisth of dheirstigng: elanmdan £tharele BBBSudinal direction is wider

characterized in that: the gate insulating filmis

. than gherwitlthwé the srsond gateatlémopdeun the eharee RingRgdinARdirek?ion;

sem conductor layer; the first gate el ectrode and the
first thi ahagnel éoringrertgivonbaeddpsgwithe dgatsecond gate electrode,
insulating film the second gate el ectrode and the
sanQBiE B Wie gpkeginaleting filecercbnt acti ng the first gate
el ectrode_and the first wiring, respectively; 20 the
first thfabPLoregiansouerlap avithheneffirstsgatavk et ngdasendvoic hingd the oate
i ui;omﬁ first conducting film the second gate
ImSUtE¥ 8He and the second wiring are forned froma
S cong conducting film the first interlayer
i ASEACAET SHYCFYTE B §h& PresemErvensipads argmitamslut far disphatievice having:
el.ectrode; 25 the second gate el ectrode; the first
a sefficqndyciaiayes chmi o 31 ingulaging surfrscgagate iinsalatigifibe; 2 first gate
[ filym the second jinte Iay?_r insulating fjilmis faqrmed
elechodrs RIPECORT RIS slpeirpdy ot [ wiriRgyuR aesony piding: a fist interlayer
. hnteroedi ate wi,ring is fornmed covering the second
ms“;l%{r&‘iﬁe&%/e% S‘?CRQGP%‘F?IH&Y @Flflﬁ?f‘%ﬁgﬂis%ﬁ queppedigareang prel an EL-
olddist interlayer insulating filmthrough a first '
contact hole fornmed in the second interlayer

| pRAL AT 08 T 1hr£1t:

the gate insulating film is formed over the insulating surface, covering the

ele

semiconductor layer;

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

the second gate electrode and the second wiringlare 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 electrode;
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

12
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5 the internediate wiring overlaps wth the second
Wi ring through the first interlayer insulating film
in the first 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

ins qrtaicp .@E‘gi on contacting the LDD regions; 10 the LDD
‘%%éﬁl‘bﬁ overlap with the first gate el ectrode,

sandw 6hi.n thcﬁa‘%at e insulating film_ the channel

f or mi (19° PEGTBRIBY IHRgds fited: qowerng shrisegand interlayer insulating
il o AR e T Hikg oo et vedas e theuee fregiaomct hole
forrhl 86 RS Rk L R R er Fayer | nsul ating 111 m

ol e she ARERRR Tl HBineC siand HCE” st Vg aprough the s

mcéé}r&ggﬁﬂsﬁg{i}ggﬁlﬁgﬁlgﬁéec rgfg(gqtggt %lhe cat hode; and the

in teqi hnected to the anode or

the c gﬂ th st ructure of the nt . ,
i nventeLl %%%qﬁ%o a é:ggr}n?a SRS nailf)‘sf%ﬁ‘%g W%@Eﬂgﬁgﬁﬁ‘.s cogracting
j L ar... | for n.an _iynsul ati ng surf ace;
the g%g?%&?lggﬂlﬁxl‘ﬁgg ire{%@r%(,ﬁn% a bé)Gf%rrggloa g a %FlélCnglgB &OnLICTng B LDD

regidfgond gate el ectrode; a first wiring, a second
wiring; a first interlayer insulating film a second

i nt er iy BDD REGHRALdRDIa vl sl ' Wit Qing the gate -
and a shielding fil maE’%@E@E@?@%%ﬁﬁ%&%@@%@ the gate
insuladige filgul ating filmis forned on the insulating

surface, covering the sem conductor |ayer; 13 the

first dgatchaaheCisasag aRdidNvEHASE WiH itﬁg QE8nd U Letectrode,
contacting the gate “insulating Tilm the second”gate

sandibirode @edinshiarsedead Wi ring are formed contacting
the first gate electrode and the first wring,

r espeché irebyediate 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

sermiconductor layer;

13
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5 the first gate electrode and the first wiring are
formed froma first conducting film the second gate
el ectrode and the second wiring are formed froma
second conducting film the first interlayer
insulating filmis formed covering: the first gate
el ectrode; 10 the second gate el ectrode; the first
wi ri Hg firshgagederiiodu andhdhie fnd Wiy §RtBrh AP H&%k% the vate
. fi,I% the second interlayer insulating filmis fortred ©
insulaying filiie first interlayer insulating film the
intermediate wiring is formed covering the second
i nt eF}}eé?@?I}d %ﬁwla@tm@_ antl3hé sdcond anethERe AFmEQcGAAE @G the first
Ehhe fdfer st, interlayer insulating filmthrough a cont@act
gate fieftErdeRngede firyt wihogswmsmdvelgs er | ayer insulating film
the i ntf_ermsdi glte W ri n(g overlaps wth the second
wi ri WY fithr g plecteds andthe firstveiringyes formed biakd Dy tbMucting
films in the contact hole; the sem conductor |ayer has a =
* channel form ng region, LDD regions contacting 20 the
channel formng region, and a source region and a
dr ai WerEgPHhexsmiecstads gndhbe soRnd eigingnae fomed £ a second

regi ois overlap with the first gate el ectrode,
Condlﬁcgﬁlg&ﬁ%‘hi ng the gate insulating film the channel

form ng. r.egi op overl.aps with the second gate
el ecﬁhlg ¥ meslayerinsilatingdlm sdowaadecavagng:atlierfyst daterelecrode;
hielding . filmis formed fromthe same conducting
the Se%?ﬁ?n%gée TR &penbiEitayiEngivihe segondmering andechsigaed dlisnigting
flm: filmis formed on the second interlayer insulating
"film and so as to overlap the channel form ng

region. tructure of .the present inventionis -
a set?ngcsoeﬁg%gp ggergqygrppwia&g\gi f H%\\;{)Wge: oger the first interlayer

insulaBigpighgnduct or layer formed on an insulating surface; a
gate insulating film a first gate

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 hasa 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
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5 el ectrode; a second gate electrode; a first wring;
a second wiring; a first interlayer insulating film a
second interlayer insulating film an internediate
wiring; a shielding film and an EL el enent;
characterized in that: the gate insulating filmis

f or megheOpidig o lepsul at.lng surface, covering the 10
sem corﬁglﬁ%@"'lﬁgégbr @llt“ﬁg Ot %fecﬁaﬁéméﬁ%\@tf isgbtiagdilnhend so as

to obédl St thM i pd _contacting the gate

ins,él?lt eﬁ%dﬁgﬁgﬁa@]ﬁq@g@g@%nd gate el ectrode and the

S AGoelee P\l tacting.the first  gate )

el ectr o‘g’gﬁgﬁge ta{}tzleij?{ss %Sfﬁho&m?sg %‘E}di“(}@faésplfﬁa?ﬁée having:
a sethidoBtug@k Rk i.rst wiring are faormed

froma fi ?agr? } conggg);ﬁl ﬁﬁgﬂs‘%l?ﬁ‘ﬁ% é"frﬁaée’s‘r‘é%a&ﬁgmﬁ ‘é‘g%lm; a first gate
elecabégt 4 ee@ ANy ; ey re formed. from _

sec%nd condﬁcttEinﬁ%&fl | r’ndd %SE %Pg’tgibﬁﬁoéﬁe Y8 2 Rrst interlayer
insulaniswg| fiin; AGeE bhdMid i ng: the first gate _

el egt rode; 20t ﬁgrligggﬁ% lﬁ%ﬁﬁle ,8«1& T ganged{aﬁ% Wg‘i”il%’ta shielding
filmwind ogELtehenggeond wiring; and the gate insul ating

film the second interlayer insulating filmis forned

otteradtbezdd ihghat:nt erl ayer insulating film the

intermediate wiring is forned covering the second

| nt erthaygane iimsildiadd fin i@%orkiddTon AR iSQUATd QbR B8lering the

the first interlayer insulating filmthrodgh a first =
semicomdweer lapdre forned in the second interlayer

insulating film the internmediate wiring overlaps wth

the gbeditgt gate ichg ttddeatrghctehfarst wisig 48 L&) LaY&ktine the vate -
. 4dnsulating filmin the first contact hole; the ° ¢
insulgipg énduct or 1 ayer has a channel forming region, LDD

regi ons contacting the channel form ng region, and a

sour dée fesghdgarradecaratieaind thegicond worieact forgel BendaBlhg the first

ngiogs; _ )
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 formed over the first interlayer
insulating film;

the intermediate wiring is formed covering the second interfayer 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
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5 the LDD regions overlap with the first gate

el ectrode, sandw ching the gate insulating film the
channel form ng region overlaps with the second gate
el ectrode, sandw ching the gate insulating film the
internmediate wiring is connected to the source region

intefl'ﬂﬁe@%l@cirﬁ:%}#%ﬁ Eh%gifgﬁpﬁgtg?ﬁt rli‘lr‘])gelr' e formed in: the gate

i nsul ating i | ayer insulating film
and i nterlayer,insukating film _the
shi el %ﬁ%ﬁ?ﬁ?@ng?gs‘" #E‘BF AEhERRY ZeBnid B gigns qonmcting.
Wals | a w.ring, .and the shielding filmis
e o B i 2 Yt P S e e s LDD

regi®®; @s 15 to overlap the channel - forming region; the
EL el ement has an anode, a cathode, and an EL | ayer

o e APARARY S EPLDSI, A0 IEL, e

drain region s electrica
insulataﬁ\gq%tgode. Anot her structure of the present
invention is a sem conductor display device having:

20 a fheg Bha&mlefo%ﬂ%eg@ighf 84{%%%% Svtgft:n i e gebci)tgggéﬁqg gﬂactrode,

insulating filmfor over e,

sandwiehih 8hé gsiiighdh iy filll;m a semiconductor layer forned
on the insulating film a gate insulating film

cont atiel iNgrinkdiss€e WiGRNdYehRsctb@YS ﬂiﬁ Surdd ﬁitUiC?]aﬂ‘SOlri%l a second
h g PilTm "amd a

el ectrode contacting the gate insulatin

contaechold fgmi ioh abt lodEnARGAS Hinaht Hes fildeShyddh &ilaring film; and -
el ectrode; 25 characterized in that: the sem conductor '

the dJeaymd irradayea indudarigd filkor m ng regi on; LDD regi ons
contacting the channel form ng region; and a source
r egi cieahitldingfiln 3 fo@gddofeorn ohé @etd RS R PBIN-ERhe intermediate

__regions; the LDD regions overlap with the first gate

wiring); @€lr ode, sandwi ching the gate insulating film the
channel form ng region overlaps with the second gate
i nsultheishiglding ?‘dm 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 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 presentinvention 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 contacting 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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5 sandwi ching the gate insulating film and the |ight

shielding filmoverlaps with the channel formng

regi on through the insulating film Another structure

of the present invention is a sem conductor display

device having: a light shielding filmformed over a
the kDbstegime; an insulating filmforned over the

SUbStJ@z&% 10 covering the light shielding film a

sem Daegibay everfpr the. | ting film. a
~ gate insulati %g fil ma(go‘ﬁi?gg??Egﬁfﬁdgr%%gr%%ggh%ﬁé%ﬁlﬂmg the gate
insulagipefilma first gate el ectrode contacting the gate

[ nsultﬁt iS:I?Ig film a second gate el ectrode contacting

t he fthesthagatlefoehagt feagny o 5 ! LA A

characterized in tﬁfﬁgtat 7 15 féggapggmrgg}fg%%ggg i pulgios film,
sandwidtiag the gare imubginkdiinepad LDD regi ons contacting the

channel form ng region; and a source region and a

dr ai ribe Eghoshiddimizditini ovgribpewiRhs AnRBforhllE +BBn through the
. regiogns overlap with the first gate el ectrode,
insulagpgfilreni ng the gate insulating film 20 the channel

f‘grm ng regi on overlaps with the second gate

i/vRRADSE StFs thtelofthe presedwine i tign i hecrgirbedbdistligliyWvice having:

I fifgiﬁ%hg | ight shielding filmoverlaps with the - ©

a lights g it formgd peeriaonbsthatevghint iiering flstoahb Mevdrich®ubstrate,

t.he Ei@{ggpn% has an anode, a cathode, and an EL
coveying the kg rbielding fikmna samiconduanotigersint hen elad med@ting film; a

and t he ,flr ain region is electrically connected to the
gare isplaEing filp gantagting gle semieondimmordayarga fiist pade rléchedaben@cting

Structures yay al so be I evel ed by CVP polishing 17 _
the ?\%fetlﬁs‘flﬂﬁn%ﬁggaﬁﬂecmd &nftei oertrotlscoprassiegithe fivse ghicartearayde; and

‘ I be: a video canera; an inage reproduction device;

anEIge%%aeaSmunt ed display; or a personal conputer; in

' t he,seni conductor display device is used.
hfadterzed Ty 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 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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5 Anot her structure of the present invention is a

met hod of manufacturing a sem conductor display

devi ce, having the steps of: form ng a sem conduct or

| ayer on an insulating surface; formng a gate

insulating filmover the insulating surface, covering
withtthe presemi inoasiist.or | ayer; 10 formng a first

c%ggucting filmon the gate insulating film formng

al bepreschtdnvesition gy 415d 58: oy Ldrsta G ting fil o

patterning the fi r?{ condad;‘trliaﬁtgdfnﬁréﬁagnlgﬁgggwsr% ocr’ﬂﬁmn&ev‘ce'
a head nowatréchdisplaynor 4 petbiigl compurés in 9 ﬂees%{'x{i&qledu%ﬁ% Lﬂsplay

_second gate el ectrode; adding a first inpurity to e
deviessigusashduct or | ayer froma side where the first 15

gate el ectrode and the second gate el ectrode are

forotbdr semdtdrerefi g pres@sk irdRntibe i§%ﬁ@ﬁqp%¥q{1aﬂlﬁ¥€tﬂring a

covering the first gate electrode and the second gate
semiegnshuc rasdisplande via; hhvﬁgg&h@ktaﬁﬂ@ﬂ: formng region, first
LDD regi ons contacting the channel formng region,
secofermippaseyicnguconiaet bn gntineildtirdeShurthEL) r egi ons,
and source. region 20 and a drain region contacting
L he Eﬁ q_PeErer égubm@;gb@lrragndbngh@ iﬁ@&ﬁﬂ@hédf&l&fl Eﬁvermg the
.havi ng the same type of conductivity as that of the
Seml?qqdlé‘ngrﬂWi ty froma side where the mask is forned
on the sem conductor |ayer; characterized in that: the
fi r stOgERg adirgcondueringhilmagehe ghamsubeirgddond gat e
el ectrode in a channel 25 |ongitudinal direction; the
chanfEMPY A it ergd wydyating Blm apshedirsh comdusimgdito; Pr e
el ectrode, tan g the gate insulating film and

18 t RBUFITYRY \é\/l"f‘g%r@]{ Reng ik rag EIW teqond _éOmdmirlggfﬁnlefomliﬁg
a firs 08 RleRUBitp GEH Arecrd daue Soeuda | nvention'is a met hod
g;v I’*gg&ﬁ}lg%t %tlen uggy ot ecs%rr}mqggrgd%rctoqllgy%lr r%n{j a(le \sllld(e: ?{rhere 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 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 impuricy
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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5 forniing a sem conductor |ayer on an insulating
surface; formng a gate insulating filmover the

i nsul ating- surface, covering the sem conductor

| ayer; formng a first conducting filmon the gate
insulating film formng a second conducting filmon

“the fi - I fil 10 tterning,the first
condulct:lﬁs%ss? i mq‘%g&t %‘éergt’c%ﬁﬁ}d%@%hﬁﬁg?‘ieﬁé“ﬁ(ﬁm sandwiching the
gard Rfsflffo ffnfi st gate electrode and a second Pte
" electrode; adding a first inpurity to the
sem conductor |ayer froma side where the first gate
el ectrode and the second gate el ectrode of the

Sy ‘ rnied:. and 15 form a sk

on BRECHEL e B the bRl MESpRIS 4 etiod of Hofhndacruing o
semilcpe A Gispffydicvie, REGADShORLE, §) ectrode; and form ng

a channel formng regiof, fir LDD regi ons contactin~

the chamifh a sER{IBnAGCloE &iyeP on%ﬁ%ﬁ%@%gsuifgg% ons

contacting the first LDDregions, ‘ce region

and afihg o @8HeOmsGRBHBCA) : egions. .
by adding a sécond | npur ﬁlgp%ggﬂgk}‘?ﬁgﬁtl gllggag}%af:?yﬁgv%;nn the

| semnb@mducior Wyley, as that of the first inpurity froma side

where the mask is fornmed on the sem conductor |ayer;
char aédreting e dirjcreohiaéting filen bhiEE cBatSulBRtMRde 1S
| onger than the second gate etecfrode in a channet - _
| ongi fardiingh seionelciondictig® fitrh enGha RRe koh @EHHREIRET] ON
overlaps with the second gate el ectrode, sandw ching '
t he gpatﬂaemﬂ’&tﬂrﬁtgﬁﬂduﬂﬁn@ﬁﬁn 28d thesdcbhd bohdR @ HIAN Rorming -
overlap with the first gate el ectrode, sandw ching the

a firgtagage elesubde and afse¢ond dnetketrodér uct ure of the present
invention is a nethod of manufacturing a
seni cadding adirstdingpiriy raldwi eaicdhalticng lhjre fehepsidefwtiere the first
form ng a sem conductor |ayer on an insulating

gatesiegtgede and the second gate electrode of the semiconductor layer 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 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 gare 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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formng a gate insulating filmover the insulating
surface, contacting the sem conductor |ayer; formng
a first gate electrode and a first shape second gate
el ectrode contacting 'the gate insulating film 10
etching the first gate electrode and the first shape

S L e AR NS LR
el ) G700, 20ng an mpuri y ol erent vhich

RS D R oL L, e conduct r Ser
ST S S5

| Vi ‘apered portion of the

first el ec. e.and into the sem conductor | ayer,

f or ni fr? g‘?‘#ﬂ%ﬁs{e‘?@é@%ﬂ%é?fo LR Phinswlating Sli‘rgapfﬁ'r ity

conc A ' s doward an edge . portion of the

seni %%ﬁ*&%%ﬁ%r‘ﬁ?&%ﬁoﬁ%am& np BP&? SYriagee ceRfacting the
Semmﬁﬁ@ﬁ}:tbmg&ts a one conductivity type with the 20

first gaté él ectrode having the tapered portion and

the speang ﬁﬁﬁ%t@ﬁé&%&%ﬂﬁg ﬁggrtgﬁg re%%‘éqr&ﬁ;%t«%&?c‘éﬁdde contac ting

form ng a source region of

the %%hg{h@ﬁhg;: THE DRAWNGS Figs. IAto 1 F are

di agrams show ng a process of manufacturing an EL

di splavhigeuhe leﬁrstpéade @e&f&ﬁq}fgf Hg*]‘fvﬁ,fgfrls%g%ee@?@ Pt g‘léctrode, '

and 2B are enl arged di agrans electrode

formdg 4 figst paRSEABErd R hAMEDE itQbred ﬁ%‘%%‘ aid 4 2c3Ri gﬁ%_e second gate

di agranms showi ng a process of nufacturing a
electddgl ay device of Embodiment 1; Figs. 4A to 4C are
di agranms showi ng the process of manufacturing the EL

di splaldingardievi ey efenfer adiidemipatis obik Snd ®ALS rﬁ& @r8ugh the
di agrams showi ng the process of manufacturing the EL =

gate dhsuitang fildearidcieco thevehacinmatorlayer, forming second LDD regions; and
at the same time adding an impurity element which imparts one conductivity type
through the tapered 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 conductvity typé with the

first gate electrode having the rapered 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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. Figs. 6A and 6B are diagrans show ng the process of
manuf acturing the EL display device of Enbodi nent 1;
10 Figs. 7A and 7B are a top surface view and a
circuit diagram respectively, of a pixel of an EL
di spl ay device of Enbodinment 2; Fig. 8 is a cross

~ invexwioii onal di agram of an EL di spl ay device of

Enmbodi nent 3; Fig. 9 is a cross sectional diagram of
aifigel 3 4i ®ppBYard NG 8mOkhEIRRY 4:c Fig. 10 is a .
cross sectional diagr gr%hof 5%'\ Eﬁﬁgfss%fl %§HL§%ViUBQg@P EL display
devienbbBirbedim&st L5 Figs. 1 1A and 11B are a top surface
ViFeW 4aﬁgd a cross sectional diagram respectively, of
abgsxeh rofdCanrebdiagthmp lshywRRM ' 6 Flgs.q.
12A and 12B are dgiiagr ans Sﬁmegéé%s%@ﬂ%ﬁﬁghnﬁg theé 8P display
deviee pEEmiboilzherg § senmi conductor [ayer of Enbodi ment 7;
Figs. 13A and 13B are diagrans show ng a nmethod of
cFigst B Ith iharealisgains chemlahe paebayRha Rl &IRAg 'tlg@m. display
7; Figs. 14A and 14B are diagrans show ng a nmethod o
devige pEEmiboilinery o seni conductor | ayer of Enbodi ment 7;
Fi.gs. 15A and 15B are an external view and a cross _
sEigs.iGhand GBage dingraresgrestiny ehe/proc@h obRaklfabiueRlod¥e EL display
device of Enbodi ment 8; 25 Figs. 16A to 16F are
d?“é?@f:Em@ﬁd@@qu]i;pnents using an EL di spl ay device of
Eg’podi ment 13; Figs. 17A and 17B are el ectronic
eb8F-pifeand 7Tharng temsusiacd iviepl and dedutelisfra ] robpRere REoLa pixel

13: Fig. 18 is a block diagramof an EL display device
_Ofa%éLEﬁsé’gﬁ‘ﬂ <i11ﬁé’r‘ﬂe afEmbpdjment @A to 19D are enl ar ged

d‘:,agéarrs of a TFT gate el ectrode of Enbodi nent 11; 5
Figs® iSbaroshipcpiopalytiecreny efrageldl displgy drsicohHf Bmbbdingates;
ehe‘?\?r_ode of Enbodi ment 14; Fi g 21 is a ?raph

shidw Wt t108S seefigpplgHagiop ofanvile displandevicendf Bnbkdesst 4;

aﬁig. f(g 1escat $108s sectional diagram of an EL display device of Embodiment 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 Embbdiment_ 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 ar}d 15B are an external view and a cross sectional diagram, respectively,
of an EL display device of Embodiment §;

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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tenperature in a shape A of Enbodi ment 14; Fig. 22 is
a graph showing the rel ationship between TaN film
t hi ckness and el ectron 10 tenperature in a shape B of
Enbodi ment 14; Fig. 23 is a conparison of electron
E tenperature and horizontal direction electric field
h'¥n a shape B of Enbodiment 14; and Fig. 24 is
a gjaE%an1shomﬁng the concentration distribution of
ph&8phdSusblpek diagrrap of amEhmtispaysteaive oB Enfbodisaesti TNt
14_. 15 TAIFEEHDESCRIPTLCN OF THE PREFERRED
ENEEDI 1P Bse endpsged digimosdoftaHT RT feiakamefee@add 8€ Biubodinment
of the present invention, and a nethod of
manufacturing the thin filmtransistor are shown in

Fi gs. to A base film301 is fornmed on a

s uE’“é’f‘rzi@éa%BEB?ﬁ%e@a%dﬁiagWB@Qf ndEd gaot cleerrbde ofBmbodiment
20 but the formation of the base film301 is effective

in preventing inpurity diffusion from the substrate

3 Iyt.0 sem conduct or | ayers. Sem conductor |ayers
3 ggig 'aﬂ]d15 3 ggagb,s war@rtﬁ‘% ¥ lefonshi baweers Talmfide thickoessand electron

e TN AR G oG Mag 11 m 304 |5 1 or med

TG A ROER AR M SoSionnblib S Bat shusbickna i lectron
e R i e PEPmBRPE TRy odes. Note that it 1s

CoaBn EhelbRa iR of Rl B bR gl adReionasric feld
R L S B RBA At "o e sem Conduct or

308 ind” SRR Py B R RR B i B BR mashape

A@ﬂ%sﬁgg@gf%gg&ggn@%! ayers 309b and 310b) are then
formed by etching (a first etching process) the first

conducting | ayer 305 and the second conducting | ayer
306 using the masks 307 and 308. (See Fig. 1B.)

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

11

14

[Embodiment Mode]

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

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 3Q0 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 insulating film 304 is formed covering the semiconductor layers 302 and 303.

A first conducting film 305 and a second conducting film 306 are then formed on the gate
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An enl arged diagram of the first shape conducting
| ayers 309 and 310 of Fig. 1Bis 10 shown in Fig. 2A
Edge portions of the first conducting |ayers 309a and
310a, and edge portions of the second conducti ng
| ayers 309b and 310b becone tapered as shown in Fig.
. A. Eurther, the gate insulating film304 is etched
m.sué]qag é@eéﬂg 40 OFe5 §@ forimgate gleotrsdesotNote olvaried nbyestdie for the first
4irstf§ha condﬁcting_layers 309 and 310, becoming a
conqucpgg fERap gad dhe seqand songlut tingnfid 806 tobeAcsebofitly materials
hi tchiqglgroc ss is perforned next as shown in Fig. IC
WINCHRAVE ¢ IBH splectivBe bPrt Kignbiddt i ng | ayers 309b and 310b

age.anis t ically etched, and the first conducting
| S5PE ghag ﬁ@bﬁﬁ)@é&e @ed pexiony bpisonicbydedrohlagerat0zand 303.
Fi tshomer etchin spegg thgn that of the second
ISTEBARFU CYRH tngJayes 389 Bnd vd 04 1ol condiaringdawecdifth mhbpa, and
condugtin | a 31 314 (first conducting
secof 0o Eberiil tay Fo 2 Fh doo e bed g g da drsc20ching
apd _314b). . An enl ed, di agram of the second
procg P Bh AT Ay LoRS! Hrooam! Ginducgng lgor D86 using the
[ i §e. 2B O . The second conducting | ayers
maﬂ%?gﬁﬂgﬁgﬂggi%aégg.E@Ehed nore than the first
c ' layers.31 and 314a, by the second etchin
R EHELL LB, B R TR A0S 5 it iph ey R eokdd) 0k 1B i
d 308, ar hy ctihe. second etchin roce 25 )
o PR Ao e S PR e g o BT G5 3108, Bnd e
k i fi ' r ed and becomes
P o P e YD L S 1 B vt pbown in g
2A. FRRdEEtd : : ' a second o
shape ’gt'gte %%%%ﬁ?%?ﬁ%gl??pgh%%tﬁgé(?gggipﬁg&ﬁ%st e ¥ Hyegpns not
&% e f ) ¢ﬁ*h‘ﬁ]| i . '.crs i . o
Coveperpgrneéggﬁmﬁﬁg: seﬁ?gékgu%%%?p%ggéggqgﬁggg%ﬂagﬁ%ﬁbapebam
insulagnghM3oyn Fig. 1D, adding an inpurity element which
inmparts n-type conductivity. Doping is perfornmed using

tAgecrRAAhEERBCesS WNPLTEIND ha¥ ek ShAls idme,. q@g ®he fist shape

masks against the inpurity elenment. Doping s

secoperchadoeths dayss 508! 501 300L the dniRWOLINIE! BRI Jill the first
regi ons under the second shape conducting |layers Sléa

condandnglbfecs 36D shd 5 tQuure hivisb@ghensy 3dkdnd sBher ctthireipeed than
overlap with the second condﬁcting | ayers 313a and

that Gfizhe:, sceont sendumlinigripyers 5§t egl 316h, JiaadeFhd. shbd Ebaducting
have a hi gher inpurity
layers 313 and 314 (first conducting layers 313a and 3 14a, 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 erched more
than t_he first cgnducting 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 etched

- and becomes thinner in regions not covered by the second shape conducting layers 313

and 314, becoming a second shape gate insulating film 304b.
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concentration than the first inpurity regions, are
formed. Note that, although the 10 inpurity el enent
whi ch inparts n-type conductivity is added after
renovi ng the. masks. 311 and 312 in this enbodi nent
node, the present invention is not |limted by this.

Thé&The MREKS 13 al so be removed after
addi ng t he m%ﬁ‘? ??%’a%%%%ﬁ%dmﬁaﬁ BHEPTACESY j@erformed on the

oanadaE io¢ i C f Eig. mask 319 is
e hon poiof lhjert 208 ARUPIERTES Spfin B e, I kbR pengripusiatement

wlsioh aishdaers C) .Sec .shape_ conducting | ayer
314. The nms esiéé%‘%/dgﬁlwgbs%%t‘% Y B‘Br?‘frp Bfing rfae “second shape
cogda i ryty i wi.chi ng the second o
sha%gikgaeggﬁi nsula%???;n%”]@ %#‘?ﬁlsgg%ﬁ%mﬂ n?eﬂ%?w‘ﬂ“& thent  Doping is
pepfornes so ias tb e Bl _mpuri ty element
whi ch inparts n?ﬁ/ggir co J}th?e?‘%/rﬁ%l)}aﬁ[&gg@%u ey fig second shape
condtigtie lapndgesd yhd gi4qparting inpurity element is
pe%forrred at conditions in which the dosage is
| nCireEdspdriepregichbans LRas 1 @fyH ' £9ndonin T
31§r o&gg;, aﬁ? |gn whi ch the@’.fz:lvgié{el-FOeJrezlglltrél (6"#%838}—%eg(;é)gglcgmﬂt&ﬂnglayerb
nanddi4d, andisecandCiRgRRy) redHs™ O 09 BMher impuri
- Lov region 323, a g%rgt rgggirbomnm%%?qg' \glrﬁ'g?lﬁm?gglihéﬁl"lher Hputity
coggnragion tham thef firse e@pFinBLaicHse afeffBEA L NLREhay although the
. sem conductor layer 303 in a sel f-ali gni ng nmanner’ lby ©
impwétysdenent whishrimparoeespe chudidiRiy idaddeiliahel KLY the masks.
region 325 is formed in the semiconductor layer 302"
31bgnd Bé2 setinembioinmg picieeds: pkdeh: tdven666 AithiHAARM by chis. The .
fjrst 25 conducting layer 313a as a nask. (See Fig.
magks 31} and H 2yoapalin be eodvedeftyr sklingd dhe ilﬁhﬂﬁty(%ﬂerﬁélﬁ vHAER imparrs
region 322 by controlling the size of the mask 319 in
n- ty pie CORACEINILY jup opiosass Ci%igﬂi@.enti re surface of the
sem c%ﬁ}%gét_or Iefgyer 303, which forns an n-channel TFT,
i sOtA Vehes prned fremiretstraske 826 casdishomnydr30Fs@as w cover
hIF. A Sﬁurce region:327, a drain region 328, and an
t elﬁf"go?‘éé ¥t arylucring davehddfh. drhe mpskr 3 1S oedrbape ntithwaipoktion of the
inparts .p-type onductivity is added in accordance
secqif B, fﬁwoaé&%n@ar&%l@@g thesiosgnd Blepseconidsehdpefibn 304b. A

secBRTFBRRE diosth e s g rigkonices ompaco dribethomich imparc
e T B e By by moity clemment i
pel‘gogglggﬁtgé/qi%tiérgsﬁﬂtgkpc% %hrépg(gsiaéé’ iseilnsrr(re?t?éd in%r? ltﬁfnaggat of the first
doping prbcess, 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
semicqnductor layer 302 by the second doping process with the second shape first
conducting layer 313a as a mask. (See Fig. 1E.)

Itis 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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region 327, the drain region 328, and the Lov region
329 at differing concentrations, but 10 the
conductivity type of the source region 327, the drain
region 328, and the Lov region 329 is set to p-type by
addi ng the p-type conductivity inparting inpurity

el : concentr.ati on ich_is sufficiently
hi gher Fﬁg%‘%t‘cﬁe"%é%%ﬁé‘ﬂf%ﬁicw Bier 88d Whighfirey aslnecteminel TFT,
: ' ' n-t ductivity, The inpurity
s tpé@g?%ﬁ g&%g‘%?%s Str%&io%? aSch‘QWH ”ﬂi@- diis A bowrce eggiom3?7, a drain
o ions are thys fornmed in the
rec,lg g %Zg'g;{nr{ u%fgév fea"%/o &@35&0 ﬁ’%‘é&%‘l’wmﬁ@em@@vwhich imparts p-type

> 0SS cond shape .conducting | ayers 313 and
o Al RN e R@Procayaring thesecand shape

30 j el ectrpodes. The second shape
conet DI 3T 8 s LT oSt B¢ Wil anaime apdrocthasact rming
giBh f . roge;. and the secopd shape second
e lcon%gc%r?ﬁ%legﬁggg%ﬁg%fgg'agﬁwné AR Pe et %Hlef d Fdsforming
semicondaORA 19RL80¢el ectrode. 20 A process of activating '
the inmpurity elenments added to the respective
S MeGPRHE R U ' - d next with a,gqal of
cont r olﬂfﬂ?ng gg%dcliﬁc_t | glatkér}’c’p V\ug{/tg?lfamlefu s wﬁ?‘&@r‘ggltg che source
regibn 3pBrthedminGts¥ath e ff he FPE AL, d%gﬁgrﬁgé AYEL rations, but

insulating film (having si

| the comdidivitgRype bithese@te tQidd 91 E¢he {Tl%ﬁ LR #ﬁ% Enél&illl? Lovregion

329wi rings if the conducting material used "I
doslo - tye byl sddQb RN rfghe 0BRGN SANAUGH Yotk .
is weak w tLbyr espect ggq{pg heagw}wgg cﬁ%gﬁ%%ﬁ%géggm ata

conoartrate vhith Bysuffidiadlydisng i de oh @S85 choh O Fh QR ity ele ment
infrared light. In addition, heat treatnent Is

whigleithparpseal type amdatktivgpher e contai ni ng between 3 and 25
100% hydr ogen, perform ng hydrogenation of the

séhi dopdtict wgidnayenecSR2ican HrdddegioRbl [HVIe SO 8S SridSL IR gions)
of term nating dangling bonds in the sem conduct or

are {hay demnesl/in thedreogemndutatiayess 80BamABOY baché ¥éGrocesses. The
Pl asma hydrogenati on (using hydrogen which is ’

secongshapatdnduscingasteed yaral pi fcverlpppiny vwatlstheb@miconductor layers
perfaornmed as another neans of 5 hydrogenation. A
302 god B8 fenctipmmasamie elactredesn THeanneld shEfe 842 canducting layers 313a
dgﬁrrpl eted when the above processes are finished. Note
and ¢ f4g are z¢ 6t ghag brssgate aleeode, end biovwecomd tihpekégudesnduc ting
t level in Figs. 1A to :
layers% 19% an% 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 marerial 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,

Inaddition, heat treatment is performed in an atmosphere containing between 3 and
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I F, and 2A and 2B, for regions in which the | engths of
the second shape first gate 10 el ectrodes 313aand3l 4a
are |l ongerconpared to the |Iengths of the second gate
el ectrode 313b and 314b in the channel | ongitudinal
direction, actuallya taper having an extrenely small

o . g xi.stg. Note also.that it is also possible
100 }f’ %‘Iﬁgﬂt h’?rsfgﬁ‘%‘%}e ﬁ{Vdf%ﬁ’éﬂb‘?fh gf thepsmicondusteshliayags 302 and 303.
nel | ongi tudi nal

; L4 1:0NS. I th in the ch
B ki L T G S
b | h d
e B SRS s

herf8h BE 10, i qt.h) thus differ | th the present
thert h%‘gnz{c?lgﬁfe\@ag&s% aélggngbm_ aﬁ‘P\r%%\ Hake easwiappther means of

hydr@&ithehAl Ng ion injection with the first gate el ectrode
and the second gate el ectrode as nasks, the

b B | h,due to th ‘
i Prer P TET A RERERSRb bR (87 % Pekrardoledinen the above

procetbdsldré Gelishad it therefore becomes possible to nmake 20
the ion concentration within the sem conductor |ayers

Wb thar, alcBb i Aecs RIS arb BEows %g&dﬁq%gésgtg%lejg\%% ?}gﬁgf 1A to

| ower than the ion concent ration _
IF, drelyPAsindR2BARGgidRdSh 1fiieh Tth $indth€oPLECLLONG MEDOUE 1o

arrangi ng them under the second date

electaudidh 81 3und 314a2r@RBSER B Re B B e qé}{%tlixsqg tlﬁt?}%g?&% %agg LR rode -

bwithi n the semi conductor layers arrange
313bfand $4bat theehasheltstritidi 0L AR, hé BRI LS o
under the second gate el ect rode Iower t gﬁbﬁ%w’%ﬁiexmmﬁb

smallcapeemglatiion. Mothésosdit RANSNS bodsibld aYShHBe Wtk meﬁﬁ%penama
not arranged under the first gate el ectrode. Further, ©

uponithe graheng tondidoms.t he Loff region using a mask, only
the wwdth of the first 26 gate el ectrode and the wi dth
dfhetlnegthdoahd chaneeldbrgitudine dnestion ¢heahiter Qbh &d which 2 carrier
et chi ng and therefore control of the position of the

moveshpf theefiiso gatrale¢thedd and rtegicoond goensisc ieaky(he @Ak red to

. to the conventional exanples. Precise positional

simplyap gieesiec tefderwidthothus diffeonwithrifie pheehofnfenegh,on stated above.
therefore beconmes easy, and it al so becones easy to

In acepfApmercy iih @erfgrmimgdon e griprawish tedficheraeteeriode hod the second
I\Ete hat thE‘ z;tgov' stated structure of the present

gate pISGUERES 8k maskndgine| differeree im iom penetratiospdlenythdbui wetheadiffering

to use the_ above structure in a

t}ﬁck%lft:salgﬁs tbggggfegglglgﬁ%cgqsdyuﬁ]é@d; alad 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 semiconductor
layers which are not arranged under the first gate electrode.

Further, in order to form the Loff region using a mask, only the widch of the first
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Enbodi ments of the present invention are explai ned

bel ow. 10 [ Enbodi nent 1] A nethod of manufacturing a
pi xel portion, and TFTs (n-channel TFTs and p-channel
TFTs) of a driver circuit formed in the periphery of
the pixel portion, at the sane tinme and on the sane

S trate . is explained in detail in Enbodinent 1. Note
gateﬁlg%t%f"d%iaﬁdttﬁ? §”€%é€ th wapRbpate gkicuede oiustls ¢oricruleddg 2 cching,
r signal, line.driver circuit and a gate 15
and ?P%%‘ec ??Ihté&@? Ve PO ef the Lo ragian and the Lirerepitcbaabmes easy

[ circuit, are referred to as driver circuit
comlpedib Mot/ Tfion Rl £reeinestosicisalsHigmmen ofibg.Lov region
e filmA01l made froman insulating filmsuch
and 2@‘"’ é‘%ﬂ?ﬁ‘ﬁgoﬁrﬁ‘e’ée{?r&ébeﬁPPﬁ C35Ta P RIS e by F n@nudicture

ijgiHivﬁ{g,gj i 1§ ] xi.de filmis fornmed on a substrate
108 & eeg'lfr%%lr:ngzgrﬁgggm&s‘ made from quartz substrate,

' 11 cat 0 gl _ | ummi
oe BTy A R RL B e fricngionnaon PoSBedsean EL

dis ; xa e, ;a silicon nitride oxide
P e o p Bl AR 15 B e sy i il display
devi€/D is fornmed with a thickness of 10 to 200 nm
(preferably from50 to 100 nn), and a hydrogeni zed
SEhb6e@itn it & jde:fi i Ni ess of 50 to
206 o e PR A L e B b S M EBORRY
manufactured from SiH4 and NZO, is simlarly forned
and 25 lam nated. Note that this is shown as one | ayer
[Embadifdesit 1BA. The base film 101 is shown as a two |ayer
structure in Enbodinent 1, but it nay al so be forned

aA Retiolgbe rlayeicr@ing 4 &Ef@lo?ér%fghe affoMerd '?&%S‘B{l{lggws rar-ld

films, and it may al so be having a I'am ha
p-chanmelCFRITS of andriMat eftcat fdifadtin ttho pbayiess Opm%ﬂ J3H68: ot the
me a

Sem conductor Layers 102 to 105 are for

samectiys at lonnbe samt culndued Bexplalind iraeMilas EHIRiHSAY Rore that,
| aser crystallization nmethod of a sem conductor film

in thissspiegidication, Hrarep civhoiu sncdtidaset dohece @nall EhO Aride KA and a vate
thermal crystallization nethod. The thickness of the

signad dime cliivéuctronit] dyedditib®? theo TFIS df shé driv@ocifdomTefedred to as
. 80 nmthick (preferably - between 30 and 60 nm. There
drivegcizcis THw inghisopecificaddne crystal | i ne seni conduct or
' f};_l m material, but it is preferable to formthe film
fliitsin a8 shewnderdactAra hasedilinal Olsmadle &emsan irgalatingffila such as a
4. SHIT, or} ger mani um ( Si Ge? al | oy.
silicon oxide ilm, 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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10 As for know crystallization nmethods, there is a
thermal crystallization nethod using an electric
furnace, a | aser annealing crystallization nethod
using laser light, a lanp annealing crystallization

hod using infrared |ight, and a crystallization
one ﬁ%“ﬁ%@vﬁé‘i‘ ting f&alsaﬂfydsitl mﬁﬁﬁb@ be fyrinad éﬁvi&g@harﬁ&aﬁon strucrure
. W se, em Sssi.on type or continuous em ssion type
m W]ﬁﬁ{}iaﬁlﬁasq AQdayers ate gnimated.aser, and a YVO4 | aser can

% used, as Iasﬁ‘rg l'ight source used in the |aser
f%ﬂqcht WS O He d 0P prerderaeaichyua enatatlingstealitormiicor film
ductor, film nmet hod of condensing | aser

ma“&?fgénﬁ%‘?gfﬂmw adarst v sallization eethos efna sevicordiitbofiin having an
smorphBSEHaIRG: ohlsi grifare theas e sharomerhbn Tiay ks
of b SER iAot T5R% AR 1nes Riped Scomabanip s ditetpreyably
e A T S ot i
mate G B ERES rab BB Sn 05 Fesba Hokomyc opparRalcbnesiicon
Otas?lﬁéggn%g?gﬁmpkﬁdezﬁﬂti li zed when using the YAG | aser,

se emssi ?‘f'equency is set froml to 10 KHz,

[ A e set from300 to .
o S B R 08 B RS R s
e gpt ' . a.Linea hape .wi t h
an el\%ma‘glt%hfugr%&?b% %%a'_’sg? %E%gﬂ%rfggc %ﬁu@%weéﬁ%ﬁbm crr]ﬁasef 41gﬁh énlamp
i - It face of the substrate. )
e BRI B LU IG5 5o
acatél?srt mhdigl.l i near shape |laser light. 28 A gate insulating
fi1lm106 is fornmed covering the island shape

FebadH et Qrpul@Y@hSsiod Sl & bBanLAG3h S D SHAN-Der Taser, 2
filmis formed by an insulating filmcontaini'ng

YAGshbdrcand w ¥WOpIdshi ehnessusell A 1ReAfh _
CVvD or sputter?ng. A 120 l;1m t hi ck grl I i’c[g%&ﬁiy% &%ﬁg@the laser

crystadbidadienfriéshodstof apieficiute BroppddROteicohlecBakiBn. A method of
insulating filmis not limted to this type 5 of

condeisingclosemlighrti ateit@di flemfd laser ehissiot'dzoiceaneh QURRAT shape by an
insulating filnms containing silicon may al so be used,

optichlsysteiang|theh ayeliawmg ihe light anthoaémrondtEwe filh Biaybelised when
exanpl e, when using a silicon oxide film it can be

these frppased lasgrspira sival. (Ve wiystallaavivx tomdiriofis HEOBe suitably selected by
(tetraethyl orthosilicate) and 02, at a reaction

the opgratosubes whenosipa tharetdime hlassutetmddee niiesipefraguirey skt o 30
from 300 to 400C, and by discharging at a high

Hz, anq thplasez pneres dsssimHzyetdtone 100 © 4wef/cm’ (typically between 200 and

300 m]/cml). 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 densicy 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 pim, for example 400 im, is then

irradiated over the entire surface of the substrate. Thisis performed with an overlap ratio

of 80 to 98% for the linear shape laser light.
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10 density of 0.5 to 0.8 WcnR. Good characteristics

as a gate insulating filmcan be obtained by

subsequently perform ng thermal annealing, at between

400 and 500 C, of the silicon oxide filmthus

manuf actured. A first conducting film 107 and a second

ch sudgkidd f d,on .the gate

chgduchiuidl AL KRB RGO LU0 NS RS o yers
O ant ) o (8 £ foeea b b L8 icon wich
a thidarensl 4008d30tindBy pliabdta £98 bs g Ry W {fungsten) . o

havi ng a t hi cknegé15 of 100 tg %;ggtreﬁ?rf’ ‘P\nlzwl':nr(%g‘(‘:lg?“ﬁﬁ‘éh?““de

oxide filnT Bdorbied inl Bthbsdifl@hBITRY o 50 W &1cl3Ss LE1 Y
of a Ta target is perfor ne%g%ts%skgdr{éf%gggg%%?ﬁ%?‘gm th type

of silmonunitrileafxidefian b Kbuk &g Ta NN ) AP f
sputtering, the 20 lilnter_nal grtiﬁlglél‘é%{lg‘i’ E% tl&é('e(%r%tkrurreogo?llllﬁoﬁ)imay
also bcsus_redL axedingbnlyéd ditnReRiRGARREUR! SYEE ol When using a
.. resistivity of an a phase Ta filmis on the order &f i
silicop®xidacfilm,dndani be éamcdéyysachd OV %tnl‘?(ixtlﬂeQﬁtTr : {tetracthyl
e

but the resistivity of a B phase Ta filmis on

orthasiligare) aind 180 aRQeencaidd pirdssis of Y0 $ui wahhee §L%tr§1&eteﬂﬁy(a%ture set
el ectrode. An a phase Ta filmcan easily be obtaine

from 3P0 4o #8A%G anah byndisatiadeing bl athightttecfucpos SSRESIHY Y&t power
structure near that of a phase Ta, is formed with a
densiggoflh} skh8 $¥/cof’. CvotahShicremisdss B abasanfudarinefilhic N H&bained
{)o forma phase Ta. Wis formed by sputtering with a W
by subsggayently peréeraning dicrial annvgling,\At betwaenwbDahd 580 °Cabfhe silicon
., b fot{rred by therpmal CVD using tungsten hexafl uoride
Omde(ﬁnss wsypaeiagered.s used, 29 it is necessary to be
ke the film becone | ow resistance in order

?Zg ig%tégn uging e 1§herd apesondsgaduetng film 188 preathendbineed on
the gtﬁﬁga‘t“F‘télggné %EihS@ié\glf%‘égfptfgﬂ%@gfggl&tﬁs-?Tg:ﬁi?gg:?)lndtugting film
1 LS LD T TR, i o s
condtifl B8 GO¥ et Bt B (i\Bacionb bivinln chisBher b aad adep amn, in

nlar having a purity of 99.9999% or 99.99% i s thus
Emb%‘g’@ggf llﬁ sputtering. In addition, by formnl- the W
care that.n

IS T T WX TR
Ar. Igfggfafg!g?faée%rggyétg%f P arn%skls glrievaidth % Agr att ?hez an/e’ gf!sgﬁtrper_ing, the
internal stress of the formed film is relaxed, and film peeling can be prevented. The
resistivity of an « phase Ta film is on the order of 20 4Qcm, and it can be used in the gate
electrode, but the resistivity of a B phase Ta film is on the order of 180 xQcm 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 phase Ta, is formed with a
thickness of 10 to 50 nm as a base for Ta in order to form o 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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10 Note that, although the first conducting film 107
is Ta and the second conducting film108 is Win
Enmbodirrient 1, the conducting filnms are not limted
to these, a~id both nmay also be fornmed from an
s el enent sg& clt ed frorn the group consisting of Ta, W
RYCESTLY L0 b ablyg foymale the fifon beaccane b eyistrmtei Gle haVisag as the
ane of, these ele ts as its main constituent, or
gateg ?e&ﬁgoglec tdsapreg‘g%g GhRE the Tesireiviy of dreet Sim Funiate equa to or
a polysilicon film '

en,gongduct 15 film typicall
less %%P&%W‘i}ﬁ- ﬁhe FWWFWW@%%WE({MIHgmghbsmsxnb@étHeSW film,
but plopepl, rra‘%ﬁéjkgg be used, Exanples of preferable
COrBT AL HeArs MRy tmauritsdements s&rtbatoxpat within the W
2 include: . farmng the first conducting film by tantal um
ﬁlm’rﬁwsluiﬂg%atmwh‘gﬁ@d' %%érﬁr%f{lwd)er:@mw hiﬁgtﬂﬁétmeow target having

t fil roed fromW formng the first
apu@%ﬁ?t%ﬁ%?ﬁﬂ%fﬁﬂ% iR sy Tanjdisnd, by forming che W
- qmpi g, it mth the second conducting 20 fil-m formed
filon bt Eékl S Gage (et PpristoUEsKE e rglfin| thebgas phase are

; I itride.(.Ja and conbining it with_ the
mtm?gg%%é‘lﬂg?oh%dtl § ﬂg(ﬁl’ﬁ'\%rf"é‘nnﬁﬂd af pegigtiviy of SbeoHQ 4BBn)can be
ks 109 to 113 are formed next fromresist, and a
irst etching process is perforned in order to form
t i I 1 CR (i.pductive coupl ed )
oI/ e Btk e hBPRopdt T Bh 1R b o ton i qpuliring
film g(?]S(ISUqun‘ﬁm&E{ﬂm%ﬂg 1 he 80?18\%%}?/{9% %}s%?% é&a{%ggg/\'ﬂ'hg%sg as both

d a plasma 1s -geherate

- y ) i i | shape.el . )
may BB AN o MR O P B L 2

Al, ME)CU, Sorakgh | ' ' t& § {28 es PCEE mai
e 158, AU RLERLT D AL

conssifleha e frothe Mefuidancangol | L1y

_ the same o_rde(::r \leen : 2gﬁaﬁ%fgég?ggéghgﬁﬁggfg%ﬁgm%ﬁucmr

film, shevallyi p&liyglicaiDfilne 466 WIAEK bARSpfint d&nédd ﬁfi:{a as phosphorous is
conducting |ayer and the second” conducting ayé)r e

dopedpaay iatsobeaustdp ExathpiRad pré PraBRCAIRAG R M e 10 that used in
effect of the bias 5 voltage applied to the substrate

Embsdidenuderlutihefoanoverhe tfefticogd cantd MindRSa M4 nhgidd (TaN) and
sui tabl e resi st mask shape. The angle of the tapered

achi

- combppingi anwiths ter eenohd tondiEringhflm dbehidGobi M; BYMBE the first

increased by approximately 10 to 20%in order to

condpetifipfilm by chitalgm mictido(FaNynd @sildue giemeh Bagcond thelucting

; fgate I nsul at i n? film The selectivity of a silicon '

film farmed temoil; dad farmingithtefirsespdat tingfila by hitaduisididetIaN) and
to 4 (typically 3), and therefore

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
etching gas, and a plasma is generated by applying a 500W RE electric power (13.56
MHz) to a coil shape electrode at a pressure of 1 Pa. A 100W RF electric power (13.56

MHz) is also applied to the substrate side (test piece stage), effectively applying a negative
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10 approximately 20 to 50 nm of 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 _ film 106 not covered
by first shape conducting layers 114 to 118 are nmade

IR y first ,shape,conducting
self blts ¥0ftagd) TRO vy i TR ek Bioe® P SR 288 s Srder when

CF ]a%g(jllgea&%ﬂ eeend conducting layers 114b to 118b) are
*hus o?rre l?‘:ﬂ?‘lgérPnthe first conducting |layer and the

1 ' ith the fi
T RRRoR Ak W U8 Bl s PP BRDFSadlcihe s ot econd
in. Fi | CP hi ng. d i
congfting [0 ISl Foprtet sl AN T Qe bis

ltage hpslicdt & l.s. geperated. by . .
° ts%epp{yg’;li1 ng aug%(s)l\%vﬁgetégflg%?l rnld% ggé@g‘?‘!“’f 1%?@%‘“!\5%5%1?%“%[” wing a

| §uitﬂﬂé resihtansk HApel Thl Rk 8f 1R taégrgg gﬁro:fté(grtst % ﬁiF()ﬁé 8 u5)04\§(,' The

RF (13.56 MHz) el ectri¢ pover | _
etchinbaitneahsy bé dRrédsesby §ﬁ&%§hat§gqﬂo%"/f irpée%@r ¥c|9 bér?&%l etching

which is lower in conmparison to that o

witheiug Ahp ge s @CRSSaih®ig P HeCH e TRELAMAE iHLM i"%tlleege%@gritgnoé a silicon

ani sotropical ly under these et chi ng conditions,

niteifla oideefifoh wsith e@pettCh NWY IERKEE Fond 3 BN %@g{cm Gsi,'dﬂrbﬁ therefore
etched at a slower etching speed, form ng secon

appkapaceboltiuci( ng: dfakieespckdd strfack 2B (hd dilic&in SPRGUEEE R%ched by
25 layers 119a to 123a and second conducting | ayers ‘

 this ovebetchirk3oyess FFutther, ,noalshdvon gh FRpos8C, SROMR Jf Rh&b ke insulating

3D, the gate insulating film 106 is additionally
film d06 met covered by irulehamf car@lut dng BYersml 4 be ¢ 08 hAGMEI HiBker by20 -

in regions not covered by the second shape conducti ng
toS50aymrs 31 119 to 123. The nasks 109 to 113 are etched

by the second etchi ng process, becom ng masks 109a to

1154 firstishape epidugtingdeterohl 4o 18e(fivstfdohduaird: Iapers Ta4a to 118a

filmjn accordance with the m xed gas of CF4 and O,
and gegprglcanstuicting davers biibt toel 18hY prsathess demexdafren, tha fidstfacarhucting

the ion tyggs 5 and vapor pressures of the reaction
layepandsthe second spadugimg lneerin perorpancssvitle shofirse ehéhgnarocess.

fl.uorides and chlorides thg Wl uoride compound WF6 _

i & BxerdrwhipgRrgRess reromaed papops hosasiorts 387 War BCP etching

TaFb, .apd TaCl5 are of simlar order. Therefore the W
m“‘P‘?CF msgﬁgaﬂﬁf Heedra WIP(FLH?P&? @rpbo&b B Rets uspd enehecrghmggas, and a

G2 gas m xture. However, if sui table _quantity of
plastya'ls 1 RaEH60 B SR S Ge00N e ePavant 036 MERtio a coil shape
elec{rgcrién h'S p%?st?rg%f 'f’Pa?%l 58w RE (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 undér these
etching conditions, and Ta (the first conducting layers) is anisotropically etched at a
slower etching speed, forming second shape conducting layers 119 to 123 (first conducting

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

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

. 50 nm, becoming thinner, in regions not covered by the second shape conducting lavers
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10 large amount of F radicals or F ions are generated.
As a result, the etching speed of the Wfilmhaving a
hi gh fluori de vapor pressure becones high. On the

ot her- hand, even if F increases, the etching speed of
Ta does not relatively increase. Further, Ta easily

- d theref th f f |
1%&?%2@?&8 Z'ﬁg%k%gOé ?%degﬁgtqtﬁ}?%gg t%,re ?ecomﬁ@fcg}{ieggte@ggss, becoming

fb%f t Ta filmis further reduced because Ta
oxli des Jg lgg’ta' react with 15 fluorine and chlorine. It

et chiro SHUE AR BEGR V8o fad ThE T notcran et mived
T o ger  Rart e 1o H R R AR e Bt om ypes
a1?¢29§pe5rr;ig§s%ng%s g)g ﬁngs %ggv\%&?gr rﬁgtsa E%In{%%@gg LI:‘ ggpqe:pg%;?qiy of W and
TR A CHLEPRRA8 9 APBLSORHEN O B0, and e
vt el of 0 B0 Va0 PR RS
tseTonhhate e, I U853 01 Bl G o e

tidretich GP@;id ¥ARLEBRALs dal nfi 0@
qcontjtzcti ng ILayers 11893.212“{1%@{%%4%%?%&Q%ﬁgﬁﬁﬁ‘%co and Fanda

larggimmen tlfF #adichBSr FYALS BreDE8k FA01, WA, Caine s :
cqnplucti ng layers 119a tor 25 123a, _ a%grgg@b%% ?qpnl'glﬁlf’ib?{iled of the
W Glyi basing2%higle k3Ade Wi bréai RcOSMEER MUt Y¥her hand, even if
concentration than the first inpurity regions, are _
F tilrsasesr thedetchivigespiebdiiof fThed Gest ddtere 698 UGE I Y Further, Ta easily
inparting el enent is added after renoving the masks
oxi¢@es doonpareBen Wh 282 thrbfode thenturfice & it beidRE@BRMe addition of O,.
jnvention is not limted to this. The inpurity el enent -
Thamechinggpard sf thet Tpéile oridobit seduyedipacaadesba badadttedod @act with
\,the step of Fi % 4A, and then the nmasks 109a to 113a
flyppinesadablonin [t denefole HE8Gmiespassibte th anvesdiffordnein erching speeds
sem conductor |ayer 104 so as to cover the second 5
beswaernthe Wofilraged sha Zadilmnand 2 beconeansibleno afaketbe raskng speed
flgs Vﬁ“ aps wth the second inpurity region 131,
ofsam Wi femi latger Wearyehas of prulfafilmg fil m 106. A second
dog]h%neg process is then performed, and an inpurity
el magks V3 wephliasarg-reposed omdu fitsy doping practde s, performed as

Dopi ng..of  the, n-type conductivity inparting inpurity
- Shé’?"g‘r%%tlgi %&p@% A drRrIiSORBmERbivBich) impars ehtypheondictivity. For

R0 Sop gt e be Betned at i cedloracion voltage 6f 70 o130 16 and with
a dosage of 1x10" atoms/cm?. Thg 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 119a to
123a, and second impurity regions 129 to 132, which have a higher impurity
concentration than the first impurity regions, are thus formed. Note that the n-rype

conductivity imparting element is added after removing the masks 109a to 113a in
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10 acceleration voltage. (See Fig. 4B.) The doping can
be carried out by ion doping or ion. inplantation.
lon doping is perfornmed under conditions of a dose
amount from | x10"- to 5 x 1014 atons/cnR2 and an

accel eration voltage of 60 to 100 keV. A periodic

Emg(ﬁ;ﬂgllé%?%i,( thl%gargslggg%ﬁftghfihé Fqul ﬁ%{}}aﬁt@y ggs {]ifghqﬁs\,&ég%ﬁgrelemem
i - tivit hogph Py
RS RS R0 B A R B SRST CU DA B en
masERIHS: W IfBarrﬁﬁsz%}entx ylne n-type conductivity
urrty e

i mparting 1 np ément in this case, and source

e A M i B 2
raBE e B34 9, AR 48 b P s e o
sy 0 CEOPUEN 4 R s o
Sl e, STl 8 OOy v
Dopied ofithe ol € pgtdndifcrivh irhfhdink ?%E%%ﬁ%ﬁ%&ti{%‘@?@ég g% EQitions

whi ch the carrier noves by col _
in wihieh thRsdoshadd iswiatsBd hitheP HRSE atiof VRO EilsP Ho;i:)i-ﬁgg)égé YB& ar a low
S ded 'so as

conductivity inparting inmpurity el ement

accdleration Wohage: ofSee Pig. 4Bi)oThe Hoptat@an bk @atrieile ggﬁ%é@g& or ion.

in the Loff region, and a concentration of

implaotatichD " loatdopidgcigipetforh & uh@ doadit®hs 0BaWoSE2 B EhOPRSm 1x10°.
147 and 148, drain regions 149 and 150, and Lov

o 5x BYf atnmsASd’ aaddin atbélerativh@ oyt 680 ILODPKEV A RrRERhble group

. having a conductivity type which is the inverse of 33

15 efdrecrab onpacadlyeptamspldorots VP yr hyspeic (AP ist e of ehead 1Aty element
_the p-channel TFT form ng seniconductor |ayers 102

whichimps, n-agpestoonciivitfiagd phBsphdreus () dndsestiape. Teeandducting
conducting | ayers 11 9b and 123b are used as a mask

layesi 11 e cbecomet asksvpinhi teypest evethie, n- cgrdcdmbuctivity imparting

. inpurity regions are formed in a self-aligning manner

mpymhy glemamginsthisrase anshiovereegioos 1Béy@d§7,]s%21ram@ior@338 to 141,

form._n-channel TFTs, are covered over their

' ich, )
and yé"f FeonsUrtde d1apeedermed i aselfiadivsingerannes3Fanthehieff region 146

. oi ht . Phosphorous_ is already added in_ differing
is fO%B?fﬁ’é\ﬁcﬁﬁf gk oy the maskrled. ﬁb@il@ﬁgnwﬂelﬁﬁm whigh imparts n-type

con AT B0 20 900 2, LS, e 35
1 G g AL R 00 TS oo

Itis possible to freely set the length of the Loi':f region 146 in the direction which the
carrier moves by coﬁtrolling the size of the mask 133 with 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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10 to 2x 102 ° atons/cnB. In practice, the boron
contained in the source regions 147 and 148, the
drain regions 149 and 150, and the Lov regions 151 and
152 is influenced by the film thickness of the
b C%Bducting | ayers and the insulating film which have.
the £0pEpEsdcanatsevion typr,ome dent formeditin tthei §.cRAUR! TFT forming
portions above the sem conductor |ayers, simlar to ©
semiqoadyetos dayers d P ragdp i es shoWheincRipceO! IRkd aronfl 31119?@ second
~i.mpurity el ement added into al so changes. 15 Inpurity
CO“?‘Q%F%%Y@(I% blfteand Bigibensysednai masleglthnespedy the@h ARy clement,
and Loff regions) are formed in the respective island
and sWie ian iy ceinRs tase fheyed sn by selfralignivey eropieE e SEIRS islate shape
secand srape conducting layers 119 to 121 and 123
SeMKPRANOp 14YSTS: Y and Ky wdtictptormse nharomd TEToy ark ayee®d over their
function as,gate el ectrodes. Further, the second shape
Entifsy £ PFGS by ayevistipasls dad ar drspeist.aPloaphoicusis alidailpgdded in
dfszoA Erocess o%vgctivating the inpurity el enments added
RIS CRBCTEE R 08¢ Fettan Epgiiug 47 and & ahddutimregicmsd 8 and 150,

o GRS s SSTE ] 1. cig dirn
O o BB e b 5L P e, i
o2 R R g I B 47 nd 145,
he SRR BRI BB LTS UL T LB D, i
e SR 00 B R o TR IS, L g
cro U 8 BERER AL I L8 BTRL s
GopgBREShs CPRDEBcet g YL TR Gy B8 T g heoss
g, S S TR IR LR P o

formiedeR theRkpé&ivRaSIHAH MBDels@hidontifc the ld}g%eétrb&ég% a@cg)\gz ré&giﬁa%% The

450C in an 5 atnosphere contail ning

secohil khagersonR@t fifg Mhgs NYIr@IePaLhaM B oLhe i) 39 island shape
shape sem conductor |ayers. This process |‘£ Ghe of -

semitendidiat lapes dandtdg daandscadtest PErchsd, A8 BAPSape conducting
sem conduct or | ayers °by hydrogen which is t\wer maal 'y -

layerek2d fuedtioRt asfreapdiydr 6@eRat i on (using hydrogen excited
by a'plasnma) may al so be perforned as anot her

A process of activating 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 to 700°C,

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

Embodiment . However, for cases in which the wiring material used in the conducting
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means of hydrogenation. 10 Afirst interlayer

insulating film2155 is formed next froma silicon

nitride oxide film having a thickness of 100 to 200

nm A second interlayer insulating film 156 nade from

an organic insulating material is then formed on the

first interlayer insulating film 155  Contact holes
Iaygﬁ 419 rehld sraedt with tdipecs e bogt, {tid I@rl'efe@é/tﬂé t B%r i .ﬁ‘ﬁg/ation after

film156 over the capacitor wiring 122 and over the
formingraneintedfivoninsuBting filne(haeing sitiosh ao1s Bair Bénskittid) inldrder to
interlayer insulating film An internediate wring
Pro{@éﬁ@mf@gﬁdwérthsdike.ce supply line) 157 is the forned

s& as to contact the first interlayer insulating film

195 additisy hean ercaunerids petarnesdafbort aot 1eh @aPaEBI®Eo 450°C in an

wring 122. (See Fig. SA') Next, a third interlayer
atmGsehe TEEPRGITNE hetvB8ndrad H0PYnhainogeng paiferniing HrdéobRthtion of the
, terial is fornmed on the second interlayer '
151213& §%4P§t$ﬂgcqudumq5@zemz Ollgppremess inohest mrmirtabieg dhaslfRobonds in
h i.ﬂg{l}{lgtgate insulating film 106, the first interlayer
theit FPsgemiqanduser lagises heydsegronahichtietheayetly excited. Plasma
h di nsul at)iﬁgg i Ihm 156, and source wirings 159 to 162
VAR DAEP I Bsing hydrogen swvitedchy a plesmalmer akedicqrsfota@d as another
o 135f 1%6, and 148 through the contact holes. Further,
eqfp Lt fy GEFRYC63 to 165 are formed sinilarly

c%g act | ng the d ai,nf, re 'o,nf':, 149, 139, 140, and 150. _

SEgeriggrynsplating filma D5y fosmed agxpfienyahdlicompeidearside film

A R L LR LW
GBS LA B b el nSe SO St b 15

120,38 L I S L G0 A DI85
o A O B B 5 T
BRI 8 N AL Bl B G388 e 157

is tHebBhERYS s tjd'l:%klﬂt@clttitﬂg fifsh #ﬂl}er}ni%g gﬁg?«éﬁ\n?il&el%%qﬂrowh the contact

interlayer 5 insulating fi organi’¢ Tesim

hold abd, theleab&ciR ¥ i8RERL L (RefQEMANE contact hol es by
dry etching using CHF4 or by®BHF (buffered hydrogen

f INkgdt] i dhibreetlalN#Adula ikl REOI S8 Qe frc}rﬁ ah B9 Bisulating marerial

insulating film 106, the first interlayer Tnsulating
is formkethohShie 3aebridigtsegenthsulabhe Fl@Nge, i nsul ating film

156 are forned by different fmaterials, it is

pleiresatided rethaR 8 med 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 contacting the drain
regions 149, 139, 140, and 150. (See Fig. 5B.) The drain region 140 and the cépacitor
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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the nethod of etching and the etchant or etching gas
type for each film The contact 10 holes nmay al so be
formed by using the sane etching nethod and the sane
etchant or etching gas. A storage capacitor 166 is
formed in portions at which the first interlayer

in ' ] ks forned contacti and bet ween
o ot s P to 391 BikaBE BhBE b e Pngroms CF, and O,
1 7 fourth interl aye
e B ] R AL D FF 5o che second
1l ﬂ 1 i 1 i - . | -. i | i d 3 .
S S G s O CA o R RS which the

g T R

insub&itgdilinNG &f4 it- esin b ng, .
mSi npl i cation dééfz mltgéglgl rlbﬂgfﬁ%%nﬁqsa rey‘%‘l@e?(# r"%%“ig%“ FEPREHh LS by dry
dhiioddinge O | ' hj.C rmed, . . -
By 20 the 1E, Ay BIE Bl ‘%@?‘T@H?‘é@eef S HRBLER] Fstdicion,
if dhii gkaessldrmgpiiel 08 thslliari e .
1 preferably tbet vve_enoggﬁdﬁrﬁpgtﬁwkﬁggﬁpgg@ {ﬁlo_}sé f %‘hj' the second
intedaghimaldde fdmai 96 %&"@r&gadmiff&eﬁ%ﬂgfhaﬁ?gﬁs ﬁﬂafe&ﬁfle to change
‘ 1 and a’ pI xe =

fourth. interl_ayer insulatln_gf!lm 6_, ( )
theemedigdoee it hiBigiandf e MehanNor i Ry %L € fdrieAch BXh 9ehe contact
I'n

1=

(1TO filmis formed with a thickness of 110 nm
hoextoa)i atenbe fornasdbypasin® thd Bgne2&chmot eMoBkE OB me erchant or.

(=]

form ng the pixel electrode 168. Further, a
etchirgnggsar ent conducting filmin which between 2 and
20% zi nc oxide (ZnO is mxed with indium oxide may
al stotage cappditol b ipiforeiedeh potticnd et 16 hhrte e $nt@flayer insulating
. anode of an EL elenment. (See-Fig. 5C.) 36 A first bank
film dg5 dp domnaseeartdc e knd Porvare therampacinexwirigor2aarick shenelectric
material. The first bank 169 and the second bank 170
POWpIeSOugeenaPhNling: He to separate EL |ayers and
ca hg?ug%_for med | ater, of adjacent pixels. It is
th e iyedper dppdating filmh B0 % ésc bohe amixt 170 st iocganic resin.
~.out. farther horizontally than the first bank 169. Note
Orgipie resing Rich g pebipids, phlsemsle; perybiompid @B  hensonedebwtne) can
the first, bank 169 Fn% the second bank 170 be made on
be PW@- IR PARSICUGHT, i isnsetsrgblesio usp agryiiperhich has werior levelness, because

o AT e PO R 2 ot e
APl HET R PEr b Brkmbosinghi e UeruInsarik Mrohbyesaprmed by
thei -ﬁ%ﬁﬂs %‘iazk ! sfu%flxcri]gntﬁ/nlgveled. The filin thickness is preferably from 1 w0 5 um
(morte preferably between 2 and 4 um).

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) ﬁlrfl is fomed 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.)

36




10

15

20

25

it is therefore possible to use materials such as an
oxide or a resin, for exanple. The first 10 bank 169
and the second bank 170 may both be formed by the sane
material, and they nay also be formed by different
materi al s.. The first bank 169 and the second bank 170

-.are.fo in stripe shapes between pixels. The
¢ At bkl sod aner arkbaskddarbmed Hot fremy abesif oreRtl. The
G _En aﬁg al ng the source wirings (source signal |ines),
rst Bk {89 apd the seremd bemkalvd are domnedhin grderetaapangs ELdages and
hsi%n%’l(‘j li,nes) . l\&_tﬂe that the first bank 169 and the 15
cathodeSyigmesd faceh phadiagensipsesln dt isshereforopredemible ehatahe sarond bank
whi, ch ' nt is mxed into a resin. (See Fig. 6A
170 ﬁffkéLutﬁl%@fé‘?ﬂ%moaw&Y sham et lqangb@en\é«(mcrtbm@) %mefemﬁ@ that
forymed, next _in ccessi 0 i t hout exposure to the
the cé’f?h}gf)‘i] igkness A &RF ambﬁr&vlaﬁomi thersecowt bartkh 10 bmade on the
d fiET] 5hickges%}of t he gﬁ,layer 171 may be from 80 to
OrCeR8b A~ (4P pPeathee peRRdnitatonyer thip ehicknessprovaded thanthe EL
the filmthickpess . of the cathode 172 nmay be from 180
layers gfid ghe ﬁﬁ#@@ﬁﬁ%ﬁjﬁ% &t a\s%é?ﬁré@exeiwrzg@swate%%nhen it s
|.so_that, ;althou |y ,one pixel i hown in
neceRaPig Dipths ,ﬁf%iﬁ’a%{g 1829@9 bR bk LAy gplipulatingdfilm, and
o I which emt reen color light, and a .
s ﬁ?lgi’ﬁ?r“v%%%é% le S mgrnial g B AS pp grideay PR FREC Rl The first
i X ' int. 25 The EL ,Layers 171 are
bantp Ao e BLond By PR Blay sty BY Pl Suia¢ by el ey -
; ' 1ing col rneen, and,a
iy e R SRR TR 5158 190 Al e B nk 170

e UL DA DL TN 1) LIESlehpgen 170

sol uti ons, ere eacn col or mus

may Pt@ RorRiiRiYaM A1IBRAMthRIRG: Birfdi3® g{&hh%g%ﬂ%ﬁgﬁ%%{/@?@h@ E€formed

is preferabl@ to use a nét

on afll %Ring Bk hete Whals (BRe ARRAl B! XRlre t@ﬂdthegﬁ'%t kY %I()Zand the

form the EL | ayers 171 in only the require ocation

secon@isBhly 170 inifit aldb PR&tnled 5O m3 B id %I1&Q1V§§)i§i‘1llé11tqg nfil& into a
pi xel s except for those -5 corresponding to the color

~ resinf 68ee Edéned color light-enitting EL layers are

selectively . formed using the mask. Next, a mask is

si&h Eddays 17 0andyeschale (ofgAlghdedpiode) $7xegptmddted BOSRcession
corresponding to the color green, and green col or

withbughtp®nid to oy Embayersudng vaehestavigbiriohorie@ dsicnbe film
the mask. Finally, a mask is set so as to cover all of

thickriess qfi the |E4. laxard7tl thay bée from 80 to 200 nm (rypically between 100 and 120
nm), and that the film thickness of the cathode 172 m;w be from ISO to 300 nm (typically
between 200 and 250 nm). Note aléo 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 at the same time at
this point.

The EL layers 171 are formed in order for a pixel corresponding to the co[o-'r 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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those corresponding to the color blue, and blue col or
light-emtting EL | ayers are 10 sel ectively forned
using the mask. Note that, although the use of al
different masks is recorded here, the sanme mask nay
al so be reused. Further, it is preferable to perform

cachrambesgistbefdithéd @lphradel HitHeha LAKEY ?ﬁgﬁﬁﬂgﬁgsé’:fﬁ@%&%wﬂ- Itis

wi t hout rel easing the vacuum Not@

prefdrable ttunse aanpes athsRhn@noYed e s e Lt ayer IS
shown in Enbodi ment ail foret fﬁee %%af S)E/ﬂeé;r tkgg,dubé{?m%ﬁd pixel, and

selestrivelytforms chaBLAGdrayVEY & Sile !E‘h@&qﬁir&?hﬁati&és,
transporting layer, a hole injecting layer, an

el Namelyp firsaasnoskt isngtl Y 8¢ o adg G 90l N ' "
to ade Rl ggﬁ%aglggrbggg%@q gog those

| ayer in addition to the light-emtti
cortpsporsdidg fortht heldclrelayed red Valok G- ShAMRLES g{yeﬁ h&s Selecrivel
¢ ty¢|c1)es o&lcorrblljnatl ons have already been reported, andl ¥
ormkd ugng the mbsku d¥erres maelyisher 0S8 e cAyek HIP G o
be used as the EL layer 171. Consideri ngﬁhﬁ%@&@ce&%rth%“
corgspemding t thegmloi greérs apd gfeenalolsd ligBe-US@ iR FPIIGRDE Sre s lectively
material as the known material. 20 The cathode 172 of
formpe ugingshe mask. iFndllyy aechshéxter sdns ax el @llQff Hs bB@ls@Rcept for
MyAg electrode as the cathode 172 is shown in
thoﬁrﬁ@ﬁﬁmﬁimg tgwhe jaoldrsblabsengddsd bbler tiphuseniatde EL layers are
kno materials. An EL panel having a structure as
Sel%ﬁ&%ﬁ fomnar gsing Ehd maskh uNoworat, e thdugiNoteudehsftall diieaf masks is
frgrgi ng tplefi rst bank 169 and the second bank 170, it '
recorded hegs, ithe same maskimarhales bprowed s iFugthien is isquefesibdnto perform
wi t hout exposure to the atnosphere up through to the ’
PIO¢SPIRE&Eh @qulﬁéié‘éifh@a‘@écow wythast yedpaainguhe vachember
hod éor an in-line method) thin film formation
apPat 4Peis? siggle pveraBueRusR remposes of onhcrelighsginvintizphyeris shown

. rai p_regi,op 205, an Loff region 206, an Lov region

n %63‘3&}31’?&9& Eﬁacﬁﬁeﬁl“ T%Fhil.f%b' Pyt sHUODEe Areingdavers seeh ana hole
m _gonduct oy |ayer .of a switching TFT 201. The

erar BB ERSne bols ipEtins Ik 89 s B pPeREA lajsryndan electron

T R LT T

Vg L el B B PR SR Bt it
TR LR TR G-
e B e TR R e o BB o
al‘[%"};%lﬁhédépﬁ 28f the EL element is formed next. An example of using an MgAg
electrode as the cathode 172 is shown in Embodiment 1, b.ut itis also possible to use other
known materials.
AnEL pangl 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 pen.fo‘rm
processing in succession without exposure to the atmosphere up through to the formarion

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

formation apparatus.
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mul ti-gate structure for the swtching TFT. Two TFTs

are effectively connected in series 10 by using the

doubl e gate structure, giving the advantage of
~additionally reducing the off current. Further, the

switchina TFT 201 is an n-channel TFT in Enmbodi nent 1,

but a p-channel TFT nay al so be used. A sem conduct or

| alreEmbbdanesd BatshlifeGebibaM04CQALLQ 5T 2892 cont ai ns
. a source 15 region 2 1%1, a 3%2?&1{11?@@(1-[%1}1@%3’1{“ gﬂ%fﬁ{}m 206, an
ov eggien2®7, 2nd arHadnd RARNLS oI LB AT3s et kYo Loy

region 212 is forned so as to o%rggtgﬁt\%ﬂ% T %enblg‘t’ré&ucmrlawr

of bveirttind TFIZR) 1t MU et 20838 Borkdd 90 8LhA% LMD the gare

Note that the electric current contro

elepobdh hiethrangh dkfatea g MR RoS - :
struct u]:re hggili n. gg an Lof f gr]fai on napﬁgfeg’(])thgg%a§éo&20265f0rnled
SO @|urct dreerlaptvnieh dicegite eleceriote @01 tk L ' o
p- channel TFT ie.r?ggénbodi ment 1%%?%% °§%ylg%ﬁ€§% t’o@n}:l%%' This
typR-cf haneieice Fekirehadeeffduaive i eedairzamel fof, feapodi ment 1
shows an extrenely high reliability, and its
opkwiah¢onaingkimaragtieristis esdai ehabsiecHine TEaSRY, in B bodiment 1
arran.uin,(y optimally structured TFT in not only the '
butp e present irgantion may sleo ihave hedslibly @hteCitfuetine ROSAdRE: type of
5 First, a TFT having a structure in which hot .
MUetngpiesruckjre faritbaswisching UEdd Toeo TE Thate dfec ity €rthe¥ 84din serics
| arge drop.in operational speed is used as an
by wsipg u%h:gatg oBupfure gyin@the advanmige f additiogaliheducing the off
driver circuit portion. Note that circuits such as a
CULEHitf ¢ re,uister, a 39 buffer, a level shifter, and a

S ling circuit (sanple and hold circuit) are ‘

i ﬁfﬁf&%t %SWH@hmatTI%rZOéi i e n<hhend. TEI gndimbodiment 1, but

gonvq:@%ﬁn circuits auch as a D/A converter can al so
P-Channg G Aot werf orming digital drive. A

sefi conduct or l.ayer .of the n-channel TFT_203 of the

r
CRHTRGIE T AT ofppdroreiacurenb Apaink TAI Jolreaains a source

o[-0 22 1, a.drajnh region 2 2 an Lov region 223,
reelefR 1 o a1 g Pogiksioroa 2, Pl pmnel forminpizion 213

THRSSESEAEN 50, 0R,FORCLARS MAR, LOE L SUILIL S L0, o

gat@ fhshﬁ%in%qﬁ&afdéq r}\lggaet%gt tti't]eae eétlgi% c%frrfent control TEFT 202 does not have

an Loff region in Embodiment 1, but a structure having an Loff region may also be
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 1 shows an extremely high reliability, and
its operational characteristics are also increased, by arranging optimally scructured 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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current. The formation of the Lov region 223
over |l apping the gate el ectrode 120 through 10 the gate
insulating film2106 is therefore effective in
i ncreasi ng the operating speed because' the
resi stance conponents are reduced as nuch as possi bl e.
Further, a sem conductor |ayer of a p-channel TFT 204

butfer, uﬁ@ﬂfﬁ&eﬂ lahd aléhﬁlphﬁ@ﬁiﬁhf‘@aﬁp&%ﬁﬁ%l& SQJ_LHQ a?e’slr%rud@d as the
drain region 23 2, an Lov region 233, and a cC

dtifver nirogjty Repeo nSl@ﬁﬁ cobReRNrecirhiats, sutH aR raaDVAC&)nvL:ftell gan also be
preferable to perform packaging (sealing)
ingudtkehemgerfbirhimgklapiiahgribé.gh ai rtight char act ori st cs
and little outgassing (such as a lamnate filmor an

ul ¥ asmddeetlubardapadof eké m-EhdiBel OTEDY208 bf 3RS F@M@H circuit in
sealing inaterial after conpleting up through to the

Enhoslimeseb caitafisg soiftesogian 200, hanen AQiRXIIOS A Q,one&:BS 223 and
at nosphere. Further, if an inert gas is placed in th

-a ghasheldoohingregioealZdng material, and a drying agent 20

(barium oxi de, for exanple) is arranged on the inside
of Furthes duis Doy nEEsEATy &b nEe thererhdibwithehé afficuideyic ffr th@@-channel
EL elenment is increased. Further, a connector
THY 2834 a1 imperieret miay dei placddPors oatthacipethtion greddrchhn the off
connect _the elenments forned on the substrate, with
CURrgRky Hag formptienabdeLovregiore2 43 ewlappingthe gasx tlecmade 120 through
nal termnals after increasing the airtight
th%%?gr uetingfiled Op ks thersérra affecsivaiin iIncasising ehpapkanigapeed because’
h‘grocess or the |ike. manuf act ur ed product is thus
t @%%%&MW%W%%W edas mpshappessdtlate is referred
as.an EL djs Iay d?VICG t hr oughout_t hi s
Spg FthEbdt FORICONFRGORIAER &f 6 P én@@tEFEréHt @b@lresCMOS circuit
differ as stated ove,Wth the Eese t inventjgn.
Corr%fr oh PRl BERE THIo6 Gk fepiqTR ol reLpBricsion 233, and  channel
concentrag%%n within the sem conductor |ayers
forlipg FRIOR Adder the first gate electrode | ess than the

ar 1 °§1ﬁ&h§r§%&i’cﬁetvt“rsfqr§f’§g}?%to g)&grg: °;rs}:q?1¥ (5 fyf protecting

i B gD PR e PR R USRS B %r%lware il or
el

angllﬂr?ﬂo e@JhEP&e'n%Q By Itxﬁﬂ?}c)&[fnb\?%&?liz &:%a];e:ecét‘rsaga effsl%a‘éeilﬁg tzer completing

UP$§&V% c¥:\§39§ B Pk k& ésrt.%t 3‘&0 egﬁegﬁter t_ocgaleagt(iinoaphere

e secon@ gate eIe

Fu%@ff HPAA ?rférp as, 1??&@&(!‘ Exethgq{ﬁla@ bt &Ie s‘:glﬁlmfateé{a? U2 31'}9[10 agent

Lov region positfions becones easier comnp
(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 connecr

the elements formed on the substrate, with terminals extended from the circuits, to

external signal terminals after increasing the airtight characreristics 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 specification.

The widths of the gate electrodes differ as stated above with the present invention.
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to the conventional exanples. It therefore becones
easy to have precise positional 10 alignnent of the
Lov regions and the Loff regions, and it becones easy
to manufacture TFTs having desired characteristics.
Furthernore, the electric power source supply line,

ti f.or dfromthe same filmas the ~ate
Tgl?[g'z X %E@ ible tﬁ’é“ OR FYRREN AR, Within e srmwiconductor layers

q lating fil d th
R e A R B 1L

d | th
segggcztﬁisi{cg(ﬁr&w%% alnlélﬁge#: Hréc}eé]daq, érrs{tq%ée S Iélrg mngghe difference

m&ﬁ? %ﬁ%t%%%?l% E}tgtd élgl?é 4 or%1 ?%@%pqotg%F eéﬁ’&ﬁfq%g@eselt‘fﬂen performing
iohGMRE ot REing YRS LA at. ﬁech%d@{?l ai g{gd in Enbodi ment 1, the

present invéntion i s not to this, and a
str el tted fro e EL |
i e 1L %%I?B%\P%n%ﬁngl?”s@ﬂbéhwé O the fise

t L
ga‘tltﬂ gtégrl‘ggf aﬁlgl teﬁg?‘?lo H,CH Odjlg s%oﬁcg E%l]réee%l%gg% €ang an Feéontro led by

higg! G S
et[e Elﬁ:% i cﬁr;éﬁctu rdg i@]!i@ALtG%’ Eécgﬁll} ]ggcg _gogﬁ'g%?% ot Egﬂpgec)?g}es Spsigr compared

tobhedispleayiod 8Véean n%l@é/ ' Wtﬁéﬁ@fo?g‘b&&ﬁésr@ ﬁ%o thét%]g)r cneolfosmoml

is explained in Erbodi nent 2. Atop

alannizh: df gpd Byv @Ydrﬁ%ngfthg'ﬂé%&bﬁptana lt ﬁe& Fc‘@”"e]glby %)Fljn%‘tutacture

7A. 41 Further, a circuit di agram 'of a

Tmsmmygdesireda:mfa&@fmﬁsnent 2 1is shovvn In Fig. 7B
Ref erence nuneral 501 denotes a source signal |ine,

andFuréfeemens; ehaelowtialpowedibud 0@ 6
A wiring 503 forned gn t he g‘gety%bg%gng?&;l r?ghgﬂﬁlyfbhﬂﬁifmmthe

samleddoy asahp@mﬁmgmh liee os Whpbourte fignaldnd, RVSHh@PSe Web® the second
the gate signal line 502. 5 Ref erence numeral 504

intgelapteinsalasing i ol THRTrhish thrtHeyes WhduddirofthET ml%selé’ctnc power
sem conductor |ayer 505. A portion of the gate signal
soniceesubply lime tam redfoumed tmererlsmjmgmhmjgameosioﬂaayele 209 thsrefore the
a gate electrode. One of a source region and a drain
apﬁﬁgr%ﬁtlod?ambﬁelngmaw;bnductor | ayer 505 is connected to
source W ring 501, and the other is connected to

%Rfﬁé taithgughag = Sampwnwfdtlaltgthmmg fmbOrhelblelayer is d1rected

eI e ric power source
toward the substrate is explained in Embodiment 1, 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

e_lectrode, and it is preferable that the electric current conerol TFT 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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10 supply line 503 is connected to a first interlayer
insulating film(not shown in the figures) by a
portion denoted by reference nuneral 512, and a
storage capacitor is formed by the - electric power
source supply line 503, the first interlayer

Furdhes wl @td £ ci.tor wri 11. The.
e Rl oI BORE ol st gl Earisiimeniotts shown
in Fig0@BOfR, ' : control, TFT 507.. The
D et bl ST U ey A 3052 Rl Wb ifirercr numeral

502 ldayietes0@ate sAnSPHRCEAS @Qir@%@f fobfiEd \%g?tihg %gg:g&gélga{h ﬂ,lig?&%& is an

508 is connected to the el’ectric po

eiectﬂd’;@vﬁ&%ohfﬁe%dﬁﬁly_Qiné%cp@véﬁab% %h%ﬁé@g&?&%@bﬁ%%é@%d to

regi on of the sem conduct or ayer

aRpfexaiceahi@aémbdes @f@ﬁoteg—lda%“ﬁﬂcﬁﬁ{or TRTPONE rﬁlaes ?\Hu{t(gglpg);g:rﬂr has a

supply line 503 is fornmed between a §eco

semi2Ondwot ddyiep G051 | M pBfticR bNiBd ohlt GELAYIRL. ERSUL @Lin
filmin thyg present 9?%/%%?{%1?1@ géll' eggﬁll@cﬁel éafﬁ%\%érpe% on the

semisondwgoslaped 509 asnegtaslethenel oy - ppi-ng. .
the gate signal I|ine, aend t he ggé}?t%uspg&gg%lgggé‘ggﬁgam%"mn

of thersemeamelictdriahodiorantodlecit €M Rbﬁrc@fwifiﬂﬁﬁg@,garﬁjzgqe other is
capacitor wiring, a gate insulating film and a
connggidcona uapavitot ayeng 5l doldi drh@nwirdieds 19t It MEErrle PdRY source
by a storage capacitor, a capacitor wring, a first
suppiyhliresr JQyie conmesuméditd mfiyst ink¢tlayanighsainuigl 84 (h¢ sSRONR.n the figures) .
source supplévl ine is 42 explained in Enbodi nent 3. ”
by a Retion denotedhby wderencefianent 813 undal stodf€caiefof Bformed by the
portions shown in Figs. 3Ato 6B. Fig. 8 shows a
electgp@gyegmrc@ﬁ@piydimgi{}é mbeffirsintetlagirsimpuditirg@iine ndéhe capacitor
.. Erg)odi ment 3. The EL display device of Enbodi nent 3
witing ¥klers fromthe EL display device shown by Fig. 5 6B
_ i’ﬁlt hat it has a sem conductor |ayer 600. O her
st MARIFEST WHNG i rizeanneswdio exptedlembders OBrdf adic e fitc current
1. ' t may be referenced regarding a detail ed
contigl ﬁ gsjémgﬂe FPlﬁ"étrELCtaTEéwcaytr@bWEé%f aFabendiamerductdr layer 508,
a5 which, is f\%glétted here. The sem conductor |ayer 600
ORI PEPCLARE RETRICPPH GO ipeiciUBdF conticiy! tozha elentticpower source

' cond.capacitor wiring 122h, sandw ching the gate
supp gt g‘?f OHER @ SPBEC "r%é*gl 5%6 §@§iadhﬁuy@gm ofepersemg@nductor
layer 98 20SR300E) oJ QLTI QLGRSO @ Tirst Tmpurity

The electric power source supply line 503 is formed between a second interlayer
insulating film and a third interlayer insulating film in the present invention. The electric
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 insulating 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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formed so as to contact an edge portion of the channel
formng region 603, and a second inpurity region 601
formed so as to contact the first inpurity region 602.
The inpurity concentration in the first inpurity
region 602 is lower than the inpurity concentration

expl@d{ﬁea%E&%%g&qeﬁtrg)%&%&%qe ion 601, Further, the first

I mpurity region 6 SARRE rpferense symabetly ars ised for portions

shov@REGLL | gkNg 122a, sandw ching the gate insulating
film %?A&{Sg that when the electric current control

T ' - channel ,TFT as,.in_ Epbaodinent 3, it is
p};—%—'f %?E% ia? 6&5§e & nf)li 95?5%"“? ﬁf)ﬁﬁ‘ iE{Ly‘Eg?(T%WTéWiC& nt Bmbhdiment 3.
The L ] 1 .on 602 and. the second inpurit
ef?é‘g(?%p rlmé’e%l'.léec%fn%“é@giéW?‘ ? ﬁ‘fﬁe s fromthe Bl Kisplay dsalige ahown by Fig.
6B iA- [ rity: t . int he first inpurity region
Hod Ene R S loBhRTR 1B ol T Okho pis TR havaseai been

[xRESh : ihc t ntrol TFT 202 .is an
xplat i FarbRlineht 12 EHbORRoE 1ohht be Weferchingd Tompding a decailed

struceleadfrche &l | 1 e e drain, region 20 of the
swi t chi ng Tdégfﬂ%q&g‘;e &héelgbdé{]a{?lﬁnﬁ%‘?’lﬁ‘éﬁg%‘ﬁm“m e

tTige edigRbh r hy I.ine 157 contacts

the first i%?%??%é@?n@%ﬂ%ﬁ%t ¥ (R CSBAG T HENg ddiand a
secomd paehtidsr wWikhb N - h the contact holg fo d

in t%e <econd ?ntgz(ezﬁgg%gpaﬁéglslﬁ%ﬁ at%ﬁen‘gatFi Pstlpeag @%1 I{Q%? The

semiasddivct@raydrBpoeh 8¢t EHa%n@PYéﬁ&ir?g\'iégg)% %@? @L%stéi%ﬂogﬁ? gegion 602 -

connected to the source regio

‘ formed in the gate insulating fi
impurity egicayed] forsulabiang Eddogr b G ; Y
interl ayetrm;ffs insulating fil ?nf?%gf“bgﬁé’s‘%a%ggﬁotzar&e tmpunty
concgmirygorofn theefirst i CENEE 60D s 1638r BGwn T b -
. accordance wth Ifagfewst ructure of Eﬁglcr)ldt:ﬂ?réﬁ?agg %\c&cgntmtmn
in the perondiigiurienidgied6d t.ofuither, Ble iRy BRphiSy Sh4i6S 609 overlaps with
toward the substrate in Enbodiment 3, and therefore
the firicapaqightwisng 18Ra shedElchitigileaytbind@viise iheqones | €ss
ﬁle to a drop in the aperture ratio if the surface
Qtg thet whenghe reaggeric capaot tontorolSTFHCI08aS edp-c HOWRN EXET as in
.th the structure of Enmbodi nent 3, the storage
Embodimsar foit 1t broksablsyotadd acpppm ingruriny elengent 220 thedirs@ibgurity
1 | ating film 106, and the seniconductor |ayer 600
feglo%@yla@ést?w seeochBnRYdy aggion H0dci Carvetebyridis pye fehadle to add an
el ectric,power source supply line 157, the first
n-typg Fﬁ%\“ﬂ‘é’;ﬁé"rmﬁﬂ?‘fsll}ﬁa&herﬁlgstfiﬁnpmimaﬁgioarﬁahahé tlaeachd mipurity region
601fWi ring 10, 122 apd therefore the czé\paci tance val ue of
PHASEY By b ébﬁﬁ cigy cwrsgntisenttal $&d 242 haotn-channel TET.

The second capacitor wiring 122b is electrically connectred to the drain region 205

- formedisa @b coanict ah eJEd pR@dntdf %W&{hn&)llafnfo%gg{gar%lgﬁgp? god asecond -

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 [56.
In addition, the electric power source supply line is connected to the source region 148
of the electric current control TFT 202 through the conract hole formed in the gate

insulating film 106, the first interlayer insulating film 155 and the second interlayer
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| owering the aperture ratio. Note that although an
exanple in which light emtted fromthe EL |ayer is
directed toward the substrate is explained in
Enbodi ment 3, the present invention is not limted to
this, and a structure in which the light emtted from
t he Eg er is directed above the 15 substrate may
m‘“'%{f‘@@b In this case, the cathode of the EL
ﬁ'f ment becomss the pixel electrode, and it is
Capprisanch yaluetnd thy eomape caprotoenin tednt e @led TEIcedBRe with
n channel. _ TFT. [ Enbodi nent 41 An exanple of formng
the SHuetBe of IE@MF@FHE dubwe shpplight lemigedfidna tishEE lieP @ directed

FArEq 8(b|ack trix) at the same tine is explaine

towl"l Have InuEmpdisenn 3t and cherefvee theebeglanes & yhd @L&hbpla\,

d sed Ieé% portiqgns shown by Figs. 3Ato 6B. Fig

e"gﬁ onges fessdus - Hepan the ageraweahtiaif the sdifspl aya of th(. storage
devi ce .of Enb d| nt 4. The EL display device of

Capg S JF BRTcase QYeyerr Bimtthe sEuctirs pHambedineec Shatw storage
b%i Fil%. &%{I that It has shielding filns 157a to

Capi ‘7‘6 ROES Bh %ﬁﬂ%@#{orswrrma bébsthhaange ansubraihg @5 hHO@nand the

seme lai nezq (ﬁg‘b msnt 1, and therefore Enbodi nent |

db“émlrt F e eer apéwhah%g%age stpaciteafosmed by dreeledtric power

h E f Enh t 4, which
sou ceesPP% plﬁy ﬁII's% i?rﬁgrl%yeé ér? %Fr%(fm 1 %‘bl@l;délhg apipsicjkor wiring

B AR L S SN v
lowERY A artdfe 156, ' Tn addition. the el ectric povver -
S 50 T Pl e
i e T
to thib |afﬂd]ass§rucﬁ‘ﬁ‘1@ 15%1&?&?%‘]%}1& gf}'n’ftrt%cﬁ%%g 0%y! lgter i %%aec&%] above the

5. The shi el di ng g are
subétﬁﬁe afcand b‘e%@d | BB chfs WAl ded Fﬁ‘é elﬁ%glti&ggﬁn%the pixel

time as the electric power source supply

electiodeeas® id B froR gl thz@toth‘él'@lé&ﬂt: cq%ntg {’1&8 TE n d‘l—channel

external to the EL di spl ay device I ght em
TFFromthe EL '

[Embodiment 4]

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 sho@n by Fig.
6B in that it has shielding films 157a to 157g. .Note that other structures have already
been explained in Embodiment 1, and therefore Embodiment 1 may be referenced

regarding a detailed structure of the EL display device of Embodiment 4, which is omitted
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el ement, being injected to the channel form ng regions

of the TFTs can be prevented by form ng the shielding

films 157a to 157g. Further, it is possible to form

the shielding filns 157a to 157g of Enbodi nent 4 at
h the same tinme as the electric power source supply |ine
€157, and an increase in the number 15 of process
- steps,is_unnecessary. Note that it is very inportant

i Hilnecr4owiea suppielishi $1 cinngces iHeTfﬁstlﬁtEﬁat& idsRlafhg film
155and the electric power source supply line 157 be

8 the aeaspdacapaaienrivting A2 Sudtrowgh die donade Sl fbfrhediint the second
. for | fit.to, ass. Al though an exanple in which |ight
ineglgyryipghlp i fibmdoL ln agditions thii eleatie potvenssdee ApplhBae 157 is
Consubs rate i s explained in Enbodi nent 4, the present
PHIERET O sourasgegipn s ofithaelettiis currande sl AT WEirBugh the

whi he light emtted fromthe EL layer is directe
con%tﬁgle&@f@ed&gﬁé@ e dswiaping|fide 106, trsdist i rithirsnsuds g film 155
andtt#?e cat hode .of the EL el enment becones the pixel

SPedErBddnterageripsylating Wme (3% e that the el ectric

cggrent, control _TFT an n-channel TFT. 25 Note that
i ?ﬂﬁgﬁs@gﬁ 115§ait %ﬂ?éﬁ{flo j the pecondiinrerlayer insulating film
' ron with Enbodinent 3. 45 | Enbodi nent 51 An
at t}geggag?n%‘?gl&& asftgﬁrﬁh“r?é“% PPVghEowRs evrplndine i1pf Wen inseersa in the off

r.at. d a__sem copductor . layer of a TFT is
cur B RO bR AR ERS L delavikatee canellighwemitted from che L
e | s are used f.or portians wn by Fi gs. ’
ele“%%’f%%ﬁ’%}{%% ths S hapagldommine seonse M“%i% s g arAvented by
forrmdhy I . i of -Enbodi ment 5.  The EL display
o de%%eﬁgégé%%%?%zft fl%l ffers fromthe EL display

SRS, O [y 82D Ebotimenc o
. ned [i n. Enbodi.
e e e RPN ST HBL o AR e im The number

of proe@REeph % dhfietabked structure of the EL display
devi ce of Enbodinent 5, which is omtted 10 here. The

| Ngfﬁth&hﬂt%lv@hﬂﬁlﬁdr{a@i‘i brg@éba&%&% REGRL SORLARLRWsYRE, 157,

sem conduct or | ayer
and the electric power source supply line 157 be formed by a material through which it

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 t¢ implement Embodiment 4 in combination with

Embodiment 3.
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of the switching TFT and bel ow t he sem conductor | ayer

105 of the electric current control TFT in the EL

di spl ay devi ce of Enbodi ment 5. The |ight shielding

films 801 and 802 overlap with the channel form ng
[Emibedindht2438 of the sem conductor layer 104 of the 15

swtching TFT, and with the channel form ng region 213

OO SRR OB oL BB L e oo and o
SRS 0 ST LB kel gt S ch e
eI IRI B e TR ARob TR FBL A S ot et 20

PP FOSRGER s SR Bonl M RN POLE D0 a Frcnr 5
& T hlah O A b B L 008 e shewaiby Fie
O el O g, e 08 g S EE T N W s have

alrelyhegmexuintd el Embbdi 4 Lhe  thicknes |
of x P el Ernboi Rl S bt cfort B gl e n 1 SR Ryenced

regatdingaldétailedstridruicsof2e BI @haL3Ak &t hat LeEance, it
botneen the 11 gt shrerdr oy arvic b BmERES AN rgmicred
hereseni conduct or layers 104 and 105 be on the order of
0.1 to 0.5i m Note that, although the Iight

shhelightshicldihgfilnss 801 andfaonReformee b%lb{i}gtr}% gegﬁca‘)&g&@gﬁ @?er 104

in the pixel portion in Enmbodiment 5, I men )
of thﬁfp’?(“’ltdhnﬂlg 8 Tt and bibwsthegimicendddisr 1ahé:0105 shig! 8:AGic current
films may also sinmilarly be formed under the TFTs o#c
contgqld Ty ilvéﬂ E¢idisplaytdevicanf Enbodasent s THdightJhiekfing films 801 and
3 current due to light injected fromunder the substrate
02 @@r}anemémqu@harﬁm furming egiom 208 o the emeibedudtBr layer 104 of the
ccordance with the above structure in 5 Enbodi nent

-switaging TH{ hendwithiehs than@d®rovesregon Have ta: deavebbicror layer 105

£ surface, then a problemoccurs in which the
of thelectBagueEar cpairet $Hosamtiviohingom ofulntiag dind@nf dtide filny in

803 ar uniformy crystallized during
Emb‘e&y%ﬁ ggg’ci on. The seniconductor |ayers are forned
dtl{eefctly orl1_th, oxide film 803, and therefore it is
D ishieldig filpe Ol ped 807 ccar shisld lighs, and des possitle8@Guse any
10, bef or.e,fqrm ng the sem conductor |ayers. For
mategﬁlarpﬁ?‘él,de‘{] h&laéx&@e m3teRplg gan nairherand ethsl ddabyr@vment process

chem cal nechani cal
tempgzratures ot steps ar%ter tgellight 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 to 0.5 pm. Further, it is preferable that the
thickness of the ‘oxide film 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 L.

Note that, although the light shielding film is only formed under the TETs formed
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pol i shing). CMP can be performed using a known nethod.
Pol i shing using a mxture of silica gel and an
el ectrolytic solution is perforned in Enbodi nent 5.
Polishing is perforned in the electrolytic solution by
applying a pressure 15 of 100 kg/cm to a polishing

. _jpad. The pressure during polishing can be selected

in the pithioriemin habodingmt 6f ESBodiencho i GiRee dRY D& ucture, The

l'hfoLlshlqiggs pgrfopngd with a gap of 0.1 Ecm between

ight phiclding o hay nlgo polilaslyée fanted helpehi THTHG E}ﬁ-%lri‘i@:? Bircuits.

TET of f current can be suppressed and non-uniform

| Mt ingresy it b Thltoff afrertthiziese tghoBAUEDroMANRIS 15@8lbstrare
‘o tggcgé{qev nted in accordance with the above structure.

fiRymiag regiompls prévenwdd inhadcbghhce Wit @6 HbOMER&ure in
EL layer is directed toward the substrate is
Em@ﬂ‘ﬁ?‘h@d in Enbodi ment 5, the present invention is
nflg Iim’tgfl to this, and a structure in which the
| fighe 0¥ filr §03 deps naidere aleayled sidacei theatedollbOVR bR en which
th substrate al so be used. In this case, the cathode
© SFMIIPRCBELS) apert fopBed fes temhef phxelxidd Gbmraife arandt ivniformly

| s hrneferable that the electric current control TFT be
crys%ihz%gl ﬁfgﬁﬁéﬁ%[}qﬂﬁpﬁ- Eﬂhf‘eseama@nducrmslams gictfbeme¢ddirectly on the

oxicls e AR o TRRIOR 1 e Erigaroniel G sartaoxafphaotle flm 803
befol Pfi% thelehic St o n Enbodi ment 6. B g, 11
EnE S Rl U LR B R BT Bl by VR Sbemical meohanical -
polit ) TP A AR B LB e S L Ba R s gral 11ne
AP EELEAES QMR 8% FAN AR oleliflfr sphfBngopeiiarmed in
ot AT AR, O e SIS L LY e

dwiehi g i ng il m . 10 Ref |
of 16RREME LMol RRid .ﬁghg%%s'sg{c? s @}ﬁ@%ﬁi‘:ﬁau@{eg%{ from

904 denotes a swt<Thi

withgtgg[}]ee%tngﬁ B¥ g@ [t‘ﬁ ggg g{%/ézlng?/ gﬁlé?“%?’u pr@slgi%% % Etlzr?ocrgx{egdv%tk? 2 %ap of 0.1
p#m between the surface being polished and the polishing pad.

| The TFT off current can be suppressed and non-unifofmities 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 direcred toward

the substrate is explai_ned in Embodiment 5, the present invention is not limited to this,
and a structure in which the light emitted from the EL layer is direcred above the
substrate may also be used. In chis 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.

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

Embodiment 3 and Embodiment 4.
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is formed on the sem conductor |ayer 905. One of a
source region and a drain region of the sem conductor
| ayer 905 is connected to the source signal |ine 901
by a source wiring 921, and the other is connected to
a capacitor wiring 911 by a drain wiring 910. The 15

E |.G.ypower source supply line 903 contacts a first
[ m?.h?@ﬁﬂatyér insulating film923 by a portion denoted

b C uneral 912,, and a storage capacitor is
f)&r{ng%ﬁ%&at%e%n&%f‘rgaﬁe Pghat 11%@%% fropng v foune ge@l line is
expfgﬂﬁdf&lrmbdd%lg{lggyer insulating film923, and the

apacitor wiring 911. The capacitor wiring 911 is

c e a el ect r ode ,906_.0f, el ectric
B TR L Hoadht oine 2k bl Gevte b Rimbodinment 6.
o .90Q7 s._a.senigconduct or. | r 908, nd a
Norg it B, T08 2 b ST ARA b LR itvns AR a
' owgr. souyce supply line
O Ghah ! SouFe ST e bl SRt O 2o
1 C hS connect gd a pixel .

+ 2L AHEL 903 YSH 808 SRLIEL B B Rk s
90310 ; pLnt.erl ayer 5 ) -
RO b, T R 03 SR UL e o
an ihduldAr@AdmM t h the present invention. The electric

power source supply line can thus be forned

oRefetaRpiniBhdht 904 AdhRAt L5k dRAL TFT 964 t@@%i%&ﬁng TFT 904 has .

aperture ratio can therefore be i ncr eased. _
a sethfcohddé e iyer’ POS.N AL Kt eRERBHE TR0 bon @l (&K AT Sra i #'inlzﬁnefine 902 .

descri bed in which a crystalline sem conduct®or i

is forsetlon she emieOnttucbiOhy a8l Ohdot N BRI IR46: Ffion of
formed by a thermal crystallization nethod using a °©

the seatiedndicoordhy@r908 is donntfed ¢asie: Rirdssidi] BnCa Bbyi Ifur& wiring
elenment, it is preferable to use technol ogies ©

911, dirslcthesetier is chapaned eo Rata@atitdrakBmaIwan draln %3889210. The
and Japanese Patent Laid-Qpen No. 8-78329. Here, an
elecicmwes saitice sbpplydinerdoBedniactih Gsst id2faperdndd Brihd film 923 by a
whi ch the technol ogy disclosed in Japanese Patent
portiom; dermsedh baefeTerk80052erab Yapphndd staragd eagrcese i formed by the
. invention. First, a silicon oxide film 1202 was
elecrigr pRsEroRUECesuipoty line9A R arhe dirst inhertnyan irasubniplzofils: 203, and the
silicon film 1203 was forned thereon. Further, a
capagjtekEiringc®klat e sol uti on containing 10 ppm by wei ght
o,I_ ni ckel was_applied thereon to forma
ni BkeARACHAT H}fﬁ}&}cgl || ingenermahto@sgaee electrode 906 of an electric 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 fayer 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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Fig. 12A). Next, the substrate was subjected to
dehydrogenati on at 500C for one hour and then was
subjected to a heat treatnent at 500C to 650C for 4
hours to 12 hours (in the 15 present preferred
enbodi nent, at 550C for 8 hours) to forma crystalline
[Endiotlinaen F]i | m 1205. The crystalline silicon film 1205
flc{)rrrnt;& in this manner had a very excell ent
crystud leitedimonsr iy {68! Wil ~ vint D6 calli
technol ogy disclosed in apaneséggg?gﬁ%éﬁé?dggggnaNgyaamne
semBon88e0r frirk ased ad sepasidil eortlgyees othalehibt A HARIAL Wihed by
sem conductor filmselectively by doping a catalytic
a thegnal coivtailizasioh emithud lising AvaakaiRl@ndd. WhheRtifSsing catalytic
technol ogy was applied to the present invention. Wi
elenpntgigsomeloeablevia bserreflerdoges disclfedsn ]a}ﬁﬁe@%té‘rﬁ%aid—o en No.
First, a silicon oxide film 1302 was formed on a gl ass
7-130654 tandt) epar6d Pareaht LhelriOpen Nom@: p8839s silicon film
1303 and a silicon oxide film 1304 were fornmed in
s Stpuo riveexanipde walhbe desctibad irt Fige, 1 220end DR kD edschothe tth@hnology
, ilc'i_con oxide film1304 is nmade 150 nm 25 Next, the
dlsc§)§¢ indapaneiselBatent haid30gevidls. DABOET hiegpgled k@@ present invention.
._apertures 1305 selectively and then a nickel acetate
Firstg g|silicospxidsilat hEOhwaofopmend lop aveibgiratedi20niaekehemas amorphous

1t ap%h}jnig thereon to form a nickel -containing | ayer
siicqn 83 ttrs farmescethesem afwitng, b ajakel 4366« walsiriél containing 10

q]ryougg}tﬁI [ t,okéont act_ wth the anorphous silicon film
PPmMbyF¥Cl wfn ndg el pras perliedrthereonie forape nidkelecargomitslager 1204 (see
Fig F?gg 13A). Next, the substrate was subjected to a heat )
ig. 4¢3t ment at 500C to 650C for 4 hours to 24 hours (in

t resent preferred enbodinent, at 570C for 14

)R Skt e Seiag a HF Rikrsgiason AK/90RG Sorond hour and

this erystallization process, a part _of the anorphous
ther i 58@#?“1‘4& 3 B rrabentarone r{f E‘kgé der ¢ Bt o 1_9 hours (in the
e A S AT LSRN B b 3D B A A5 e

0 d.. IS, I crystal]ine texture
1205{'n ::I:T% d?‘ﬁ%apgﬁ -3 1apneg'g% :ﬁﬁégfa%g@ll&ﬁ@a n&?%&etrg} gLy excellent
crys@aa @ﬁéﬁ?ksegﬁgg_emg’)}gr ew nmacroscopically in a

speci ecti'on and hence was uniformin

98 ottt T SR Bty i
it po&sﬂ% id cﬁ?&%ﬂfzg afé g?g)F@rtxclﬁu‘g@ex{-lﬁ%HHQ&Bgﬁﬁ? se?e%%&{aty%?f%osglog\{l%htalytic

the follown
element selectively. An example in which this technology was applied to the present

invention will be described with reference to Figs. [3A and 13B.

First, a silicon 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 that‘ 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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el ements may be used in addition to nickel (Ni):
germanium (Ge), iron (Fe), palladium (Pd), tin (Sri),
| ead (Pb), cobalt (Co), platinum (Pt), copper (Cu),
and gold (Au). The sem conductor |ayer of the
b crgllstal line TFT can be fornmed by formng a 15
rociglts trab lcbn ercs YT ROUEG | Lm. (i nel ud .
crystal line silicon fi%%]ho{zf\§ %:1?[3%% g’ﬁﬁ?fﬁ%”ﬁ Qe bottom of the
apegereddOdif@etidignl3an. the |ike) and then by patterning
it. The TFT made of a crystalline sem conductor film

byNerst, thg: suberrde ahpaligeedio 4 hiéi P{egﬁ}%}{t o Bgéﬁ{ol%gpf(g for 4 hours

‘modi ment can produce an excel chara

to Zhdohen@e thaprdesnprefatid 8dbb@aRsof & elizabi | ity.

I—Iogeve};lm,3 t he adoptFon of the TE%%é’tétuﬁ(%pe&)f &4%01‘“) €' form

crysieltioe ddincefils 1 307, e diis £5AllhRYEH.00 20 roduge a .
TFT meki ng the nost us?of t he t@rgﬁ%gl g‘)fﬁc?)tghgﬁ[golp%mb“llcon

filmpinesoemact prigf wick eldvas dieestRIed ahB il Sy SAROKIP Al Bled in the

method in which a crystalline sem conductor

laterg)idusdtiony The trysratineatipbalides 309 i aRAdYEL ' a i
starti ng_ film and by using the abroveqll_Lﬂ e@%ﬁ{g}é@eagcwbmmm
texige drgludingabdrbapedaodnedibershdpdcaiably hg GLE Tekal WBreof grew
renoved fromthe 25 crystalline sem conductor i1 m °
maggpsqopiallyéw arspbafic direerioretihd heate H1aE infrd he crysfallin% groperty,
nt

sem conductor |ayers used in the enbodi ment 1.
whigh dsamadysnedgerafebis empodiimesiticorilnt hE0T. qswpitgogj@s
diisc| osed in _Jatggnese Pat ent Lai d-Qpen No. 10-135463 -
oL FRAREREET. 50 thyttent tethinadogipe detoibed Obd3§469 WS Bing caralytic -
i used as the pethod. The technol ogy disclosed in the
elemRyy Maydicdsed épaddison e niskel Qdrogdrmgniun §68), Yiono(Fe), palladium
el e S or the crystallization of an anorphous
(Pd)z é}ﬁn@ﬁdﬁéﬁ?g% icpbgt fyok Riatinam &rd) ngoppec (Cwnand gold (Au).
pgﬁ%phor.us fter, the gr%{st allization. The
conEetfHaPRHIF ok [vRe of shalcyysialiee dEhicas benfared by forming a
c 5&@[’%‘} al line,sem ?_Pnguc o, filmcan be reduced to | x
Ty SRirendygop film Exluging a crysradiiee siicgn filmxa tostalline silicon
o oM ory | , by .using this technol ogy. The
°e”‘2%ﬁg§{ Ftﬂu 'i% ﬁh%ﬁﬁ‘fs’h%l%'ibé?&é?{tP%Feéﬂlé&grlédTbﬁﬁ% mefe ofw crystalline
I with ,reference to Figs. 14A and 14B.
sem REndREEE MR pidat gieCisEh SRt phte Fesatonriyiedamirgiment can
r by. Com n rp., s used. Fig. 14A
prodc8 b 1R R A B ok s B o abiehvliobiliy.
Vi Lne Sklid film 1403 were fornmed by using .
Hov e E B Bb60 St e BT Sty 3 P uisr e a4 prepei invention
can PPOBHE AHFT mallid chPndbd LGO%F ga%htfmé)llog]y 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

1, the technologies disclosed in Japanese Patent Laid-Open No. 10-135468 or Japanese
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1404 for masking was fornmed on the surface of the
crystalline silicon film 1403 to a thickness of 150
nm and then apertures were formed by patterning to
formregions exposing the crystalline silicon film
1403. Then, a phosphorus addition process was 15

er f.or, tq formthe regions 1405 to which phosphorus
P a%élf Iﬁbfggg?ep ‘t"h]ré)'éﬁ/’eﬁ‘?awri:medsﬂhieamhﬁcﬂ.l m The
sugg’tprate I,n tE_is1 state was subjected to a heat
t r daEeringlagydisglosedgarthe abovsrsfeerceatis 850G et B Lcacalyric
elfor 5 Qg{)ﬁraﬁtq 24 hours (in the enbodi nent, at 600'C
FE Uit ko thesgrystalier igsyofamemesghows stt0S ridacsnifib by e getrering
acRbosphor ug was,. added acted on the 20 crystalline :
ST P SPROTHS alierFhg grysr tipRr T hgcaiaesttmsomoitde catalytic element
- talythc elenment,s remaining in the crystalline
n gl-l?ei (l'arcv,éo/tﬁnw SHCABSUE T CAB §E Geduced 06 lthlQ/{ﬁa'\tohlsidne’ or less, more
hor usyiwas added. . Then, the silicon oxide film
p"e?g‘g‘ﬁg'f g @as%P'ﬁ'@ CahPriess Wegingthivgshaeloghi ch t he
ph horus_ was agdded were renmoved by etching to forma
cr§/?§l al nrsﬁ%uusqq P€6}ﬁe PrEspt ﬁff\fﬁﬁr%‘ﬂ eﬂt%l@éﬂ%@‘rtc‘@'ﬂk batdeseribed with

N T G
bl B 1 CohiBarofioy e g nd e hats or waioin which an
un%é%ﬁgg% @r}f[ﬁfgggﬁd %%ﬁg%lgrgq %@ﬁ(ﬁé ig?ﬁi}#déxg%%eg)r&ed by using the-
oL ADIoRS B el HERERAT BT APRERERLs o IR Aok siifon E%ide fim

b BRAL : EA | Cop. Vi : _
1 EL d%%" gv‘g?/i ce é?ﬁgh{ﬁgﬁ%‘gﬁeﬁg F ‘?‘ﬁvg‘ﬁ’trﬁ\é&ﬁ\{go e ma?‘}O} 1o a

thiflu@ss $3BB50A HIPERrS§&IrhaPaly e %ﬁneﬁ&%?S%ﬁ%%{r@goa%rgi regions

15A and Fig. 15B, reference numer

expRebpt that @ysrd00R slenat @s, 180P %gggrﬁé{éﬁ@?orﬁg %ﬁdg{%rﬁolgr%%ess was

a source side driving circult, es a gate

peréirded wrforhnble cbgiend 1405TAEWHICHVHHMEpKbuS Wl Sadgé%in the crystalline
connected to external equi pnent, through an

sili¢dr @bl e printed circuit) 4006 via a wiring 4005. 10
At this time, a first seating material 4 10 1, a

coVke isnbstrat aini dlis 4802, wa §itj@tedbes ihdht treatment in a nitrogen
atmosphere at 550°C to 800°C for 5 hours to 24 hours {in the embodiment, at 600°C for
12 hours), whereby the region 1405 to which the phosphorus was added acted on the
crystalline silicon film 1403 as a gettering site to move catalytic elements remaining in the -
crystalline silicon film 1403 to the regions 1405 to which the phosphorus was added.
Then, the silicon o;cide film 1404 for masking and the region 1405 to which the
phosphorus was added were removed by 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 crystalline silicon film could be used as it, was as the
semiconductor fayer of the TFT in accordance with the present invention described in

the embodiment mode.

51




10

15

20

15

. preseﬁ

4103 and a second sealing material 4104 are provided
so as to enclose the pixel portion 4002, source side
driving circuit 4003, and gate side driving circuit
4004. A cross sectional diagramof Fig. 15A cut al ong
the |i A-A'is shown in Rog. 15B. On the substrate
[EH&?gﬁTﬁngﬁdriver circuit TFT 4201 included in the Source

i.de drivi 15 cir t 4003 (an n-channel TFT and a
%‘ BEATE O?'I%allD ‘éﬁaémgw&bj\#n[‘ Keleatroluminescenaes) efitplay device using the
8ntro|lln 1TFT 4 02(£ncluded in the pixel portion
IRy explpedsin sbodiment 8 uNpanthat Fawil 54 it o t@nview

is sho here) are fornmed. In this
ofan EWS@?%%‘”C%%@% Péfiselég ipgentorrTnd Fon 158 isadiniscattathal view
thereélsi ng p-channet TFT or n-channel TFT formng by a
own nmetho d, and the current controllina TFT 4202

h I FT f
BrCien 1A RRUER oy RlPeh a0 denpsaes rmtrirod002 denoes
dtoth f th
2 pixS IO 400 dLhRe e>se‘é%”e”§%§mvgﬁpm%%a@8ﬁ Sepheesg s side
iRy g ?é%iﬁ%ée PR 0 e ratipPishebessh on FPC
(ﬂexﬂgltg%rglr «?’ﬁ%mﬁt’l,: ﬂm éo%nd the current

controlling xel 25 el ectrode

%S??Eﬁ%ﬂféﬁﬁﬁkﬁﬁ%ﬁ%%ﬁ@ TR SR S
4103 Qh@ alsE QR #3020 hidcdr24l AR fafe%ﬁa@id‘e&%@ ’i’l? ﬁr gl?qtl% Exd el BSttion

film having large vvork

4002, 006 Gidev®ifihd Birc@pP 40084 a% 48 a56ink 'cﬂaél% éo%' de

compound or an i ndi um oxi d€ and zinc © ound

Sadtofeettiord] d8@rark Wf FREISA Chb&loﬁb%@ % AL Agggg%wn in Fig. 15B.

t ranspar ent conductive fil

On tigadubisurmecsD labsivdbeinesadrE e | D9bd L drivine
4303 is for ngg on the pi xel g gét‘ﬁ‘gﬁg&ﬁ S“L Qg‘ééé LIk driving

| circuiofeds fgh nchpanti 9T ghd #pddnAdl TF”P Re XBbwWR IR A, current

4302. At the opening portion, an

contrc@lﬁhgﬁﬁ"b 14202 indodat &) thaysiel A3ktbr $O(jlo '(z[TEf‘F:TofbrtéB)%tro lling the
pi xel electrode 4302. A known organic EL material or

currentfbovgagite agELneemenals shewndeee)ase tdienddl | ayer 4304.

Both of Iow nolecular type (nononer based) organic EL

rethésrdnabyslimedr, hg Hrived cieultdfF T §2@1 i fbrieaesd using p-channel TFT
or n-channel TFT formirg by a known method, and the current controlling TFT 4202
is fabricated using p-channel TFT forming 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 current 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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based) organic EL materials can be used as the organic
materials. 10 A known techni que of ev~poration nethod
or painting nethod may be used to form the EL | ayer
-4304. The EL layer may have a |l am nation structure by
freely conbining a- hole injecting |ayer, a hole
transporting layer, a light emtting |ayer, an
oxxép é@ﬁyp@nndpr anspdiuti ogdé aydrinc 3RMe2BnRHLEEY FADbe utilized. Further
[ rgectl ng layer, or a single |ayer structure. On the '
thepgl qQveyReentBed, transpathodendiiz6ie fibd eviaf wBicRANEYSL M8ium can also
filmhaving a 15 light-shielding property (typi"’caH Y,
be gsedonductive film conpri sing alum num cupper, or
siJgﬁer as a main conponent, or a lamnation film of
hé8enaadnstaring donthddts foeméd br e pigel elc@tioBE4302, ahd an opening
preferable to renove as nmuch as possi bl e any noisture °
POTSiono ity HaTmedx PRt thagpixel etehmoilat430Rac e\ betevegenibBortion, an EL
f

‘ cat hode 4305 and the EL |ayer 4304. It is therefore
E1fdEd 4

YRURSsCenes) Uaver 4 3Rdtin doimufd oiepbs iptichgleeandé ABOUS! W known,
Uthedgq:athode 4305 and the EL |ayer 4304 in 20 vacuum or
OrggRIs Iy Piasgial we immreaniy L maedial 1 wnl at desiihbwer €504. Roth of low
m itkgggp r in a rare gas atnosphere, thereby a

otst c/Braonaer pasedh) Qragni g magstpdsindghiglomolieg e raed polymer

I sture... The above fil m deposition becones possible

basu‘%l STBOEi %H’@t@%ﬁw%@%é afine pregnmeierialyet hod
(q&¥§ter.t ol, ne%ho%%Plen1deﬁo ition apparatus. Then
t He “CRPRItE UIeROLcYagratipn mes q)‘iowﬁﬁét&l‘éﬁmd ntayée used to form’

1 4 5 44N reui on 25 denoted by reference
the BIC lajek 4432%0 sq.LheTﬁg Tyt M3y havd B laminatigp stk twe by freely combining a”

r erm_ned QJtage to .the cathogde 4305 is ’
holf o‘ﬁ%@?‘% 205" nbOlepBgsrsgting, Uigh 2aHSint®Etipgplaer, an electron

UCt ' 07. 53. As nti oned, above, an EL
rorSPOAEE L0 ahd Ih S fropdies TindRen &E Bt Patrodsy nrgo2,
t I 3 and [ he .ca de 4305. The,EL _elg t .
| okt BOf QO ARE iR, Bta ot sonter i having
l ' gd i trate 4001, t hrough a first
AL e D P T 2 BBty b S PRg 2 sl cupper, o
silvélddla n@ﬁgc&ﬁgﬁﬁg}t%g Q}a@mﬁlﬁhg{x ﬁﬂﬁtq rtll‘xcgble ég{gﬁ’h?écto&diugive film) is

Material s such as’'a glass matertal,

forthéd Rt GHrbMratfe & RLRNVESS nilcBels .pg%ﬁélg ity o mﬁgrreg&rpﬁﬁg%% gxisting in

material, and a plastic nateria Fhct udi

the fithdeAhc € BEWRRN YRE Ba RS db E%OS( ?IH% ehd PO 4R @56?'& éjtggref&g nBcessary

plastic material, an F erglass-rerntorce

to Ut ashétbbd ofRlepbdidhg conWRoUsBOhY \athddef4309 fahg%;ne BB Byer¥304 in
Mylar film a polyester film and an acrylic t1lm

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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can be used. It is preferable to use a sheet structure
in which alumnumfoil is sandwi ched 10 by a PVF film
or a Wlar film Note that, for a case in which the
em ssion direction of light emtted fromthe EL-
elenment is directed to the covering material side, it

i SaR sary for the cpvering terial to possess
t T AnapanoRedabdve, s EL BNt i tnadsom fesnixhettsrioah (swck) 4302,

hEBL I 3301 B Fs pPUEIERL05 TR TiSi o bnakhwd whh  covering

ok 0T R e B AR ot

GPFICLRN AN 1 51 ol LA ki ™
e PSR R B KBl e e e,

E@nfion QN bk Si . the filler mterial 4103,
2 chintie MREANaADE AR Ha@hial Dcliting dpsTRh Grpican B wed as the

o hefr et RSN, 0 FORSADSHLLIE L s

mat RV (AsHREyIPRbH ' e he spacer e
itsel f ha?{gmh% ?%E’ ?*3%5} @mbgg’é‘éi%{]@h‘ %SIWF%%? ‘fﬂn}'ﬁ‘“ii g actylic film
carclas@edf [ty Srefeddfgd e 2SR hlrel lve that a . .
resin fil m&i s pr ovi lclJIeg%oﬁ&%gpﬁgt%gﬁvégfék?fgﬁm%n {éﬁ is sindwiched
by biMEeflnd ayeMylarfilie! axation of pressure fromthe
spacer. Further, the wiring 4005 is electrically

caddoecthad fboa the TRGHMDAG MhBsibAire2R0@nF AL QRLG ¢ :
conductive film 4307.l The vvilr iﬂng Alfrgogm?pgﬁ%q{rﬁtt%gh%itmm the EL

eiem@egntﬂldﬁ‘_eétg&dwaltlﬁié aeting ndex@al sideOletid Q49020 SO K Ering material
side driving circuit 4003 and gate side driving °

to pissassirinsfafehcty olnl he casePe rrhdOfaraRtmateiaBhR &S h GRlst Mlare, a plastic
connected to external equi pnent through the FPC 54

plawgapolyabteofilm or thecplieSdntcaaeadident, a second
sealing material 4104 is provided to cover an
expdditionallora filer ofaterts 4103sts foembd nginyatfdvadled E0dng resin or
and_portion of the FPC 4006 to obtain the structure

thermalgueable psirglP\C éreytinyishboide) etslliy, sihidybpd6,a@in, silicone
the outsjde. 5 In this way, the EL display device has

resig, BY bdgolysuwl lwrairalls and EMk éerbilonn vinyl Fegare 168 be used as the filler
{Entglgi ment 9] The EL display device of the present

materige nlf A sviea ALdTEBrefereblyt barsupsidehisdhrmat ov tldeimsidayf the filler
TETs,jh the pixel. It is possible to provides 1 to 6

maqepﬁgfi Jéi", ¢ruit crRsuppress 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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10 present invention can performnot |imted to the

pi xel structure of the EL display device. [Enbodi nent

10] A driver portion of an EL di splay device of the

present invention is explained in Enbodinent 10 using

Fig. 18. 15 An exanple of a bl ock diagramof the EL
400@i spl ay device of the present invention is shown in

Fig. 18. The EL display device of Fig. 18 has, in

addoy danbe pristhr TRfedifreniessedfd deAHRSHERE 470PIXGhyided to
portion 1601, and a source signal line driver circuit

covergozxpagiire pgaian ofshe fissk sdaling nebité Vg4 101 ARY bbri ‘E]%g the FPC 4006
formed in the periphery of the pixel portion. te

to obtain therserucElre g s/pichyrhd Bl demert iEohagic@pihukQub ﬁ‘%l‘lplﬂllg outside.
each of the source signal line driver circuit 20 an

In thipwayethe Hi diselny Hevies bas vemsciet auidl stgtur Bee: 8 BuNGSH,
limts on the number of source signal line driver-
circuits and gate signal line driver circuits in the

resent invention. The source signal line driver

Hﬁng?&@ﬁ¥¥91602 basically has a shift register 1602a, a

I c% (,A), 1602b, and a latch (B) 1602c. A clock
s%ﬁ L disrlagrdevicesofathe prsemt ®Rentien icapUtavt aht henghik twhich
: EC%%I stelt ,ég_OZ in the 25 source signal |ine driver

proviges agt I bom thenpixelhi ktis pegsitde ev piBGRa lgenérBi Bsor more. The

timng signals i order based upon the clock signal
Pfes%%t%né{%aﬂ%éa@t ReTtorpunge lightedap theheixel mirngruse ghiahs Hr display -
devi55 suppl i ed one after another to downstreamcircuits.

She tim ng signals fromthe shift register circuit

1602a may he buffer anplified by a circuit such as a
buffer (not shown in the figure). The | oad capacitance

rasitj capaci tance) of a wiring which supplies
[Emé(ﬁtguﬁe?lh]&hg signals is |arge because many of the 5

Rl Pofith BLATED ey apgRe B i aurmisason i eeplgined in

E j Jeof:dhe timng signal, generated due to
mb?ﬁ%?ﬁrg?ge&ﬁl@a%l” %:éapaci tance. The timng signals buffer

BGRB8, o
Sond08256 158 LU YL LEEG EL RO Bt TFT, e
on a bils@a L baR pdBn @bt hddd so:hrc(se%%g@xay\ﬁﬁé Fver circuit 1602 and a gate
signal line driver circuit 1603 formed in the periphery of the pixel portion. Note that the
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 liﬁe driver circuits and gate signal line driver circuits in the present invention.

The source _signal line driver circuit 1602 basically has a shift register 16024, 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 timing signals in

order based upon the clock signal CLK and the start pulse SP, and the timing signals are
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in and maintains a digital data signal sinmultaneously
wWth the input of the timng signal. Note that the
digital data signal nay also be input in order to the
plurality of latch stages of the latch (A) 1602b when
witing in the digital data signal to the latch(A 15
H?F(étzb., vvever the present invention is not |imted

SUPRY-C Pl fra@é’fhﬂféo dowaspeamalicuys.of | atch stages of
t latch (A),1602b ma be divided into a nunber of
gr PN NERAESTOR; thE 6 e waiseer sirgniall 68y mige b bpffer draplified by

groups at the same tine in parallel,

t
a lefé?? Blfﬁiﬁp%; a gﬁ&?él@%‘d shsarnt it it Bguigd | Vha glpauﬁ' tepaniarer (parasitic

u at_.thi all ed the artitioned
Cap%‘iﬂ-?%éf%. 8@%?’”%%?1%@ thﬁ*l%‘? &éf Hrafngrsigal bﬁm laage because many of the
. rtiti ned drive with 4 divisions _20 when the
C‘rcﬁﬁi é‘ﬂ‘gse AP aeRnchih il péieg efiher byffer ét fgmed i order
until, the d| at a S|gnal is co Ietel
pre{er d“@ﬂeﬁsﬁ? shefse 2 H\‘é)fltg EFiRg sigead. geprrat vfat%ﬁle(lm)gt load
Cq&%% is referred to as a line perlod Nanel y, the
|ne perl od begl ns at the point when the di gltal data

P, 0 S L s B T e
e Rt bl
proéésﬁﬁg gﬁftbpﬁt%ﬂg%ﬁiggéntﬁ rﬁ‘m da?ghtérll glpf?cg%r? 'ﬁ fg{cghf@' ]gqqglp writes
o, AL, PSR B SO, T s

signaNto and stored in the latch (A) 1602b is sent all at
once at this instant to the latch (B) 1602c, and is

i I
A 500 ROl oo

staggs ghalhe lasciagal N epeh iR eritih iR tHE UigitaP I
g5 1602€b a%tgrl)lt has con‘pngt gé sfenglili rll%l tdE&ebclf’rgP% tg@)l‘mhm

160dat Bosicgogithd prebier ihddthod Bhol 6R2€d tpﬁxggtru@ﬂu h'FhL plurality of
timng signal fromthe shift register 1602a.

larcHisgigealbf dad tursh gaal1602b trhgnbd ﬁIin&ﬂWﬂt@hQ{Lﬁﬁjbérrbﬂolﬂ&lpb, and the
latch (B) 1602b is input to source signal lines

digiddidbrigsigived 8ecbadnpnetol ihrerepRictiod graipsianabe siifie dinsplayarallel,
in the pixel portion in accordance with the digital

perfdehimgsbgnitd pafidoneddriving. NEhsounbe figgnas at thiedme is called the

cap

- 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 leftmost 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 complerte.
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[ Enbodinent | 1] The first etching process for formng
the first shape conducting layers is perfornmed at one
set of etching conditions in Enbodi nent 1, but nay
al so be performed under a plurality of etching
conditions in order to increase the uniformty in the
% ductlo 15 and the shape of the ate i nsul ating
SRRV EUER IRty %ﬁdmgoadfm the lagthapd) ta0UUs térmagll ar once

r r t etching process under
at '{hw‘%%'taﬁ‘ﬁ “ﬁ é\ @"‘ﬁ{ﬁ n%of@%sﬂ évwlﬁtm irgnfalldiftbnstagd latches of the
u ot es of the conducting |ayer are forned
Iat&l (éghl%rozch aper, and LDD regions are formed in

pr esentlg%?h%\c} el BFE2 Bl Bttt R i ceskpl s tsclacch (A)
1603@@3‘?5@ q‘g?‘é\@Pﬁé&%@ %eﬁ‘dgfrﬁe%%iﬁétaifiaﬁ%%acftﬁ@ I3y fBRl607c, based
o e U rgl ?%’gnr dfgg,&ﬁ?geogﬁ%h e ;rlﬁ;t OffgrdrI ver

hite fE‘%%ar%s?“’%%. FuptenRE e doioha®) ooRhgy mpu o
Sougt%\/\%éléa?%% %ﬂﬁ%d ﬂl %g&?s usegn%\ngtt?“ﬁjgn???;?eggndﬁgt |1ng

Lle‘da%eseﬁg? g%lkgﬁﬁhtgr%gc){&:y P9 cscr}'cé]ra g%g’i&ﬁngﬁbiﬂﬁ'ﬂﬁgﬂfa signal

mpd{ltoaghetsggrcﬁl nal gheconducting film The first
conducting filmis formed having a filmthickness of

20 to 100 nm and the second conducting filmnmay be

formed with a filmthickness between 100 and 400 nm
[Embollimmedr cgnducting filmmade fromTaN with a film

t hi ckness of 30 nm and a second conducting fil m nade

f rldm m\ém\zhmg protdsh MrifBigikoeRs ikt 5&%@ cBit 1?&%10 léyhrs is éaerformed

| ami nated and formed i n Enbodi nent

at omaskr d6OGhinScoratingsh ReRhbbdialPnk @Shet ; ma?hﬁﬁ'b@%e‘r@rm&d under a
per f or med by ICP, and a first shape second conductin

pluﬂaayyemf cl&liag coadfriomgt ordkrith Xﬁde@@&h@fun%ﬁmtﬂ theaﬂﬂgl reduction
is used as an etching gas having high selectivit
and\d:xq: shapesy ot gatre irfa ing fidm. Acexatiys efforging fafﬁr&tsﬁhﬁe conductmcv
shown in Fig. 19A can be obtained. Several etching
layeg dpgietfooning @‘mtcfirm()em:hﬁlﬂrpmed:samdelshvcpeﬁchutof@)rﬁﬁ@émn@ shown in
rate of the second conducting |ayer (W, the etchi ng
Embogimenpilthe first conducting |ayer (TaN), and the
taper angle of the second conducting |ayer
Further, both sides of the conducting layer are formed so as to have a tapet, and

LDD regions are formed in both 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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(W are shown in Table 1. [Table 1] Note that a taper
angl e indicates the angle forned between a hori zont al
pl ane and 15 a side face of a material layer in this
specification, as shown in the upper right diagram of
Fig, 19A. Further, for convenience, the side face of a

fizst eonsvetingfilmg The flapenndngirg fls is foefed hadink@ (@S, BickARS L 20 w0
and a_portion having the taper is referred to as a

100 Pip are dhpercond wond oo tnal e SosReLHfth @atlnOfhickness between
Further, the angle formed between a horizontal plane

100 astrtlems iAdiérst eareluoting b srexle fichm TONGABEH Gt BGckAXEEE 30 nm
(W (a taper angle a 1) can be freely set with a range '
and gyseqand gorrbrasipng filmi madorfemmfWi hevigpadiltd eiskitest 8f 3%0 nm are
wthin Table 1, for exanple. Note that the etching
lamipgcae apel jormedsini Erabodimeat Lby the operator. Further,
rsgf,ere ce nuneral 1501 in Fig. 19A denotes a
Y ShaRf mapk 11802 is formefenendemuemt alic 1iBY2: slefomed ba ICP,
d%Ete insulating film and reference numeral 1503 25
and gispihape ée‘%qudgqor@(\;ﬁ@qg: tavergl F04kns foBedtt Ahhixgdigss of CF,, Cl,, and
O .%ﬁrfor med next with a second set of etching conditions
: ISy 3han eaeking gapbavingrhigh rselsttiviey asthi s:spécarti igNahere, and
therdfl rsh shag first_copducting | ayer 1503a. Note that
ercfors the SAEC thest iy FidgL 4 o D 0Bt e chl e b eshiras coetlitierd, and
._whe rformng,etching under the second set of
the1r\é\@8ﬁ?1ﬁsgu%%@ele&$ﬁ%g raﬁ%%de‘? prroadeppductisigdmpier WD eche etching rate
j latihng. film . A/5 m xed gas de from CF4 and
of thip i Bh e s LoDt faiaig: wae ahasrsceand saivnng laver
t et-chiing conditions. Any of the conditions 1 to .
(%) aleeosfhgif"a lﬁéﬁ%le ?‘or exanpl e, may he used as the second
set of etching conditions. Filmreduction of the gate
insulating film 1502 can thus be suppressed by
[Tab&elgform ng the first etching process at two sets of
etching conditions. (See Fig. 19B.) 10 Note that the

first shape second conducting |ayer 1504a in Fig. 19B
is also etched sonewhat when perform ng etching under

Nige §E&0J‘ﬁ8§1€$n§é 1ﬁf9ﬂé§@le%ﬁgg'c§5§§&fbee€%@§%tg@@pﬁﬁg@&tﬁpﬁ and

is mcroscopic {approxinate

ik MR ol 80 e R0 MR A g o
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 formed between a horizontal plane and the side face of the second
conducting layer (W) (a taper angle o 1) can be freely set with a range of 19 to 70° by
using one of the gonditions 4 to 15 within Table 1, for example. Note that the etwching
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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A second etching process is perfornmed next with the
mask 1505a left in place as is, 15 and a second shape
conducting layer shown in Fig. 19C is obtained.
Etching is perforned wunder etching conditions using a
m xed gas made from CF4, Cl 2, and OZ as the second

etchi.ng.process .in Enbodi nent 11. Any of the
c (?%&Pflg ﬁ%ﬁf&r{%dlfwéfﬁl%w@ond refyotbachisedondioons héth the mask

tehing,conditions here, and the etching tinme may be
1503 S By i evoe s i e Arshemp ot 164 Note that the

ear BREHENG My (3075 4B e batoniabit 8ah phromaingtoething under the
seccit Gt O BRinA v 45y PoaBbi9E 2 ot dondasiapdasapbina 102, A
i S b 0ol Saise Peerieahbyihing fobonnd tht shing sec of
erctIEPETTReRE Cot PEbpGHALTER o 3Pf Aabedais cxampI, hay be wed as

I wrald that the . second shape, second conductin
the ReB R R ri IRy {IEhuORIS G THue b boha soi e eRR Hoyb02 can

hud j.en A tapar. angle a 2, which is |arger _

thu Be SEPRRSTELLy YaromabP e AR Gefiod piiChncnsBronetay crching
shape d wucting |ayer 1504b, and an extrenely

Consmall ?%%gp"a?gﬁ]g Pis formed in the second shape

fi s A fii - ' [ '
G R A OB B
Lok 5o A9 Gk b d | ‘ o
somgﬁoglé 'ﬁgﬁ.’ Bgﬂff&srméa d&e%l Itll\% \Enilcﬁ:g tgtg Erﬁ&ggﬁ é%ﬂé{% rtél ;? {;(g;/kﬁgom, but tht
oL@k nieFRc Msik (b ' ] ine wi
amsecond co% uggaﬁg&ﬁggg?v?%82%&2?52%#§§%$Q@3§Fﬁg%PﬂPHSWK&hL

and frhé@fore @b Blgows ac B&Shiduse RERAARIBL dahe i BigMu £h
the mask 1505b remaigni%g as igﬁ%eéraqe{?%ﬁl[ﬁ%ﬁg{ﬁ%&

d@picognde @begSpRYss & ROfRRARBELOK TR thAhiaSf 15BN | -
Lhe mask 1805H Imsurity regi one. 1801 ard L5010 by Bace asis

and hoeaved shapaaaniudeang Riyvd shbwinhe Fid. 19€ idenbingd. EQhing is performed
process. Further, the sem conductor |ayer overl appi hg

undehechipganddoangdustigng mixed @sahadaficiwi Ch), 09, bh8 Matethe second
insulating filmand the first conducting |ayer,

etchipegimoesss in Etdodehentflar imgtlegianlitidatdedt Fadf, Taald heughe used
not shown in the figures, the inpurity regions 150 1 a

for the etching conditions here, and the etching time may be suitably determined.
Further, the width of each conducting layer in the channel longitudinal direction can be
freely set in accordance with the erching conditions. A second shape mask 1505b, 2
second shape first conducting layer 1503b, asecond shape second conducting layer 1504b,
and a second shape gate insulating film 1502b are formed by the second etching
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 o 1, is formed in the second
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and 1501b are formed on both sides of the channel
formng region, and have linear symmetry. 15 Further,
the ion introduction depth in doping becones shal |l ower
the thicker the filmthickness of the material |ayer
arranged over the sem conductor |ayer becones.
Therefqre, the inpurity region 1501a which overl aps
shagg sqcop é@d‘ﬁ@tn&l@vﬂidéﬂﬂhgmkiawmtrenmmmdaba@adghﬁﬁ @b Aned in
insulating film nanely a first LDD region (Lov
the sgeq ape firsicpudwasing lapey 15A8b.t aper ed portion havi ng
tg‘s_si ewall with the taper anAe P, and the
c dhEESS EPRINE §FOCZE ipperformadmpnr with tled rasnt 5088 dddingladuia is. (See

ot I conductor | ayer changes. The inpurity el enment
Fig -Cﬁﬁ}iﬁrgw [zt readewartng phvispkenous berdidied mo thé sdamiessducror

b s, and the inpurity, elenent concentration
laﬁ’qfﬁgﬁﬁ@é@ﬁ%m#%% withaghe s¢aeneishapenesenbenhesing layer 1504b
Furthefr, ther re al so cases in which a tapered
35 A ohUFEECH 6§ﬁ%asti PingePPeess iy prsfarmei i afsedtenin which the mask
1503&0(” dance vvi,tpl thg et.chi.ng condi ti ons when perform ng
dCRELERY 25 S5 NeRec Rth B St deBing Tecese mayorleube erformed after

| ayer.is_ a i.hfl uenced by this tapered portion in
remGHY b a8k T30q0

the concentration of the inpurity
o TR RRETS TR0 RRA I ekhibacom T guiieloving
b SRS B SR RS g AT e e
sn S IS AUEL B0 19 SESEIL RSN, (EOLL. s channer
SR ROEL AL 4 AU IS TR IR PG s,
o, PRI A8 Eho B S0 b L e v

Symht@wsi ze of the resist mask. A second dopi ng process
Is perfornmed next. An inpurity elenment which inparts a

O Ry $RAAHE tibY ik ¥ t LGAR 5 s - .
con(rJIuct Y tly i1 rrp%(?l%/ol@%g %ﬁ?)%gﬁgl? ﬁgb %ggslﬁﬁbob%ggégleﬁgr tgmker the

i e S0 R o
Theseford) the haperise ¢ith 900U G0t @85 wiaPAR BS: MBaKSciing layer,
sandwiching the gate insulating film, namely a first LDD region (Lov region) is influenced
by the tapered pdrtion ha;/ing the sidewall with the taper angle B, and the concentrationl
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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The second dopi ng process perforns doping of a higher
concentration than in the first doping process, and
impurity regions 1501c and 1501d are forned. In
addition to the inpurity concentrati on added by 't he
first doping process, the 15 inpurity region 150 1d,

n I source regi,on.or a drain region, becones even
rrt)adrﬁ‘gl CEF éﬁhﬁr gl 6} ngﬁbﬁ?fjﬂlﬂ Hicknpssaf clor grin geuluiting filines seabndnstant
; i racess. rther, the inpurity region 1501c is
o %g? Ilng g%@ar 8%18 Bgé Y Zg Wﬁ“cg\/@eﬁ apsovgirtap witteth firstconducting layer, and
NOHEL | | aye nd it has the identical
thegsgnc en@?%%ﬁo@'@ﬁ??gj%}v Bﬂgé@ftﬁﬁ%@ ihepwiplitiyy qeegiomation is nearly

a. The inpurity region 1501c is therefore also a
first LDD region. However, it 20 becones further high

i i | t he dopi diti o
T QR ARNRR A PuhE Sdedy ok  aper bt poraieoms a portion
j Q. S i t.h Ri h d
o iR T o Phe oAy PP e R At s e besicrermined
hera ' Lty i Wi thin the sem conductor
erl Eggtr)ﬁ&%lrlﬁgﬁfelé tg)%%g?tkﬁ%%g& BAY r egi ons of the

3 %E@d@ﬁn}@%oﬁﬁi{%ﬁ%&eﬁ %\él%rr gmgéf SE’E‘? .%1? 3%1%&?@%?%}%&%%&? imparts a

oped, form sour ce 1 egi on

'onel'_dﬁnﬁtl@tfivityt @?e 354 Qélﬁiclol:?@u{tég, inggrpa %ggd‘h:g{"i%@%H%EEB‘SWI}%PI“WS’ is

covered by the resist nmask 'a
added Be RABAHE LR onH BXBE %_EFIB‘%J @50l Sondd wThe resist,

mask of the sw tchi %glmf d qglélﬁgc\)/llégo?fgxf".‘tw sggond shape first
conflanghg e W3ILGBIMY s88) rfior i L
o subsequent processi né inﬁﬁgg%%%gﬁggo%g%‘ﬁ&ﬁ?er 1584b as masks.

epseaces depingfprirds gk meits dodif hhed . ; -
q driver cir cupi t n- ghannesl ﬁl:'lé)g%ghgﬁgr %ﬁ@ﬁaﬁaﬂ[,&% g E‘he first

opfrusrosepairal it yurraderios 19012663198 ! he above

met hod. The dri Vrg? cti rcuit n- channg]%zlg\l/:\"(l')_hﬁgaprepar ed

wilt hddaionhante! infity REnéL@ LB et Rk 'Tﬂsﬂ’\ﬂ(iﬁl B process. the
. second conducting layer, sandwi ching a gate in u?%Plng
upfiitymegionrisd ld DRmelegb@nse ogidaeiA dehif@seioh, Hebsmehannghore high

form ng region; and source regions or drain regions i

coneyHtam ingiccbelahte shchLbb seegidoafpinglp@csii t ching TFT i's

prepared with: a channel 10 form ng region overlapping

a Fgetbendhe émgudtyi regionaliérlc isamodépeti lega@egabeerlaps with the first

insulating film first LDD regions on both sides of
congygingHaypaeindrivhas thgideagrdrpnseronibnlddiribegiromshe 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 that case,
itis 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 layer.

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 is covered by the resist mask and does not overlap with the conducting

layer, remains as is.
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contacting the first LDD regions; and source regions
or drain regions contacting the second LDD regions.
Further, the first LDD regions overlapping the first
conducting | ayer, sandwi ching 15 the gate insulating
film have an inpurity el enent concentration '

ol ks ' I.Gh. incr es as distance fromthe
e e L S Y B o8 BeE bt ¢ ne

FIRRULT iton in.the first .LDD regqion
cont aI:' %%658%8%&%%?%85?&8 E‘HE% hY E%ﬁf(?‘BHn%? I FEIFNL PFagessing

in ac@rdan@ewh Rl p%cﬁg%rﬁb@ﬂigﬂ}gdﬁr{%ﬁég ]f%)og'ﬁ 1gt. g@é‘?\zgﬁ.

Provi ded that regron

CIHA drdPHS G e oMl l.oUki.o it ig effective
in | owering tE) ﬁ%bpacur r gﬁ{i %%”‘%’}’%ﬁff aFt‘eﬁW”élﬁ?HEiri‘ry‘/tg’ made
in actdr9ag@SOFhthe abQAROGEHAe | ength in the channel
| ongitudinal direction in the first LDD region
MeodBser difcdRl ACHaBRel THY i Lgliided b Lhee  ing reoi
regi ons 149 to 153 wctEP?elggg%r%J]owé ‘orgocr? ‘Db foﬁlélmb regton
overlpppifieechaseortd @nddQing Rylh L CopuErent. contrel
TFT is al so infl Jl_ence%‘_’ b)‘/f t%g%h?ﬁlpgﬁéégF%_ﬁ%W€?¥|1f§§lithDD
region oo both sidesl AYRE chahnM isihhife kGREE, ahd sARSL Ho‘ﬂﬁﬁ%?{‘ﬁai}x*}@oions
sem conductor 25 layer simTar to the fi rst"_ opl ng ©
contamingem&, ﬁl@ﬂ dDh Gedions. € HHeaév&i&!ﬁiﬁ THTES| siasveiy L] X)viﬂ{: eBMannel
added within the inpurity region changes.” The inpurity
forming nepbont ¢adrlapPirigs seeshib@bdubeng dSdeividiend 4 &R insulating film; -
t hi ckness becones, and the inpurityconcent Fation
first LDEx mgses drhbotthiideesf de2clidimel Krimih rEHASSRcHGE QI -regions -
Note that it is possible to freely conbine Enbodi ment .
contattingithi fasyLDD Eghad] apdssurct trediOns UL E@ES8s céfBcring the
selectivity with the gate insulating film 1502 is
seconghdtlPBPrmepipnbi gh 5 when the etching gas of Enbodi ment 11
(gas mxture of CF,4 and C,) is substituted by a gas
xeher, sho firssEDRAmeziohs oveskappingnthe Aest gasdmiticgUsgerofandwiching
CF4, Cl2, and OZ is substituted by a gas m xture of
the gayeginsating e, drye andimmaite febmmeenthepricehrratien uhttiibutioanvhich
) be additionally suppressed. [Enmbodiment 12] 10 By
incregsgs aydiganet pgt dieichianpel farmisg rptios priorasss eNets thabtheampurity
triplet, sfla%_e z gitation can be utilized in light .
conCEflNgR tha lips e Ly segion conrainiresion tneingcepee ratioghgradient

i em ssi o uant :
in a range oF ac least flquw?o 1x10" atoms/cm’. Provided that the LDD region has this

type of continuous concentration distribution, it is effective in 16wering 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 impurity 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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efficiency can be increased by a | arge anount. By
doing so, it becones possible to make the EL el enent
into a | ow power consunption, long life, and | ow
weight. A report of utilizing triplet state
excitations and increasing the external light 15

the £ 88E0s9Ha YWD ef ficiency are shown in the.
fol | ow né papel}@ Tsutsui, T., Adachi, C., and Saito,

SNotPat ' essqs. | ani zed Ml ecul ar B

S o R BB o TR Nl B At Thuth et Benbodments

1t01091, p. 437. The nol ecular formula of the EL nateri al
(coumarin pignment) reported in the above paper is
shardherf)r0\¢he Q] ldo. . M A OBrien D F.,6
You, Y., "3holist ie&ov, A tgl?t%%g%/fnsgl_a’tmg.ﬁ%gé'gﬁ’m kktremely high

wherplte ftohfrgsias osEm*Bod'n{\‘?ﬁgrl Eggnrgx%x(ta‘z%gq%)(_‘(%'tanégﬁ%'igﬁystiwted by a

mol ecul ar fornul a of eri a

. gas mmparetoé 8F| find 2@2, BPRANEL BAPSL glkﬁgg p?% Qﬁ;)%\ﬁvg(gﬁs SLLb?&?UTCd by

2] Baldo, M A., Lamansky,
a gasTindpsonf S , and ol A - .. Phys. .
Lett., 75 Il(%1%9) p@4@%@&%@06?5%‘?{&‘??&%%,Ca'?\{/lsbﬁ.%ddm““aﬁy
suppiabid o, M, Nakanura, K., Watanabe, TG, Tsuji, T.,
Fukuda, Y., Wakinmoto, T., and Mayaguchi, S., Japan
Appl. 5 Phys., 38 (12B) 1999, L1502. The nol ecul ar
formula of the EL material (Jr conplex) reported in
[Embddimgbol2] paper is shown bel ow. [Chem 3] Provided
t hat _th?‘dﬁgosphor escence em ssion fromtriplet state
tisiregtandrisma eamiabie whibh phodphoadcertdd@ivn Merld APl &idation can -
i s possible to realize an external |ight em ssion _
be uctizedh ﬂulmféf&fm&mmiuyhmpneshltliﬁve&tm, thelexB®Hal1BP 8k jskBRAYuantum
that for cases of using the fluorescence e€mn ssion

efficiepeyigas bryinsrcastchlbien baxgs armoinem By M@ sd, elbecbinel possible to make

' EioslSi ble to inplenment the constitution of Enbodi nent
the E{oe BRCRE BEP ¢ low power consumption, long life, and low weight.

A report of utilizing triplet state excitations and increasing the external light
emission quantum efficiency are shown in the following paper. Tsutsui, T., Adachi, C.,
and Saito, S., Photochemical Processes in Organized Molecular Systems, Ed. Honda, 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 ;he EL material (Pt complex) reported in the above paper

is shown below.

63




10

15

20

conbining it with the constitution of any of
Enbodi nents | to 11. 15 [ Enbodi nent 13] The EL di spl ay
device fabricated in accordance with the present
invention is of the self-em ssion type, and thus
exhi bits nore excellent recognizability of the

[Chéinsy]l ayed image in a light place as conpared to the
l'iquid crystal display device. Furthernore, the EL
di spl ay device has a wi der view ng angle. Accordingly,
the EL display device can be 20 applied to a-display
PBaldopM.IAY, Vs, 81, SR B. BeiGRRo A0, BX AN Kl s. R,

order to view a TV program or

Appldtlge-Isstz 75 EI0098p, 4, i splay. devi Ge . n
w acclgsdance Wlﬁth FPhqétag?gE{éﬁtq i’ﬁﬁ\/ﬁ%ﬁ W-gﬁﬁb%)e%s@ak%ma’ K,
a@andbes (T@yY 'Tafif TQFRLdany By di; deyi JyicRi .
di splay in V\Pli ch an E%nl;ll g%%g/’leggﬂ’c@q lgﬁiygn*slicglf'lse’gbp‘m Appl.
Phyi.nd® (B H)ri@9e) Lhsyd.ng a di agonal size of 64 30 inches
or. larger (typically 40 inches or larger.) The EL
dThp heyledubsd fostaslaaf thdE M amaial @l'r%&lngl(ﬁ) ch)y?t%glrfﬁ grgc e paper

di spl aying information, such as a disp

-is shpwndwdaw. conputer, a display for receiving a TV

broadcasting program a display for advertisenent
di spl ay. Moreover, the EL display device. in 5
accordance with the present invention can be used as a
[Chetns}hl ay portion of other various electric devices.
Such el ectroni c devices include a video canera, a
di gital canera, a goggles-type display (head nount
dji spl a)é? a navi gation system a sound reproduction .
dRavide f@ﬁt ther phesplipesegure pmession fromatiglen ssat eqitddighs can be
..l ike), note-size personal conputer, a ganme machine, 10
uuh@dp 4Thi) eripgipls ivels ipossitle tairealize (aa erobinkk liglnputssion quantum
. portahl e tel ephone, a portable gane machine, an
efflcgq“é&tw el ds Boekd tisrest igher hap, than fomeages o€ psinglube ifloworescence
__.apparatus ,including a recording medi um (nore
emls?gg‘ 9 gipeley state exifpaioasus whi ch can reproduce a

nmedi such as a digital versatile disc

rlgcorcili n&oi ( Ve '

(OB thak Fds peist @ggmaplam@m ¢qppsticutioamtdymbeylipat 12 by freely
eproduced ,i mage), or the like. In particular, in the

Com%'gg%’ %f”lﬁhg‘ep%%ﬁgiﬁitg’nl ‘?inl’lffocftéi‘i‘&%qd&ﬁel%térl@r\léi, use of
the EL display device is preferable, since the '
portable information termnal that is likely to be

.ﬁ}ﬁ% fekpma tilted direction is often required to
[,Em%?ave glt\;\;ﬁe viewi ng angle. Figs. 16Ato 17B

"PRE EEtd.ﬁs\f)iielyyde%{]c%\?laglr%:raitgdj Ty asc glgcfang with the present invention is- of the
sglf—emissionrtype, 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 to 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 (i.e., a

display in which an EL display device is installed into a frame) having a diagonal size of
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exanpl es of such electronic devices. Fig, 16A
illustrates an EL i mage display device which includes
a frane 2001, a 20 support table 2002, an EL displ ay
portion 2003, or the |like. The present invention is
applicable to the display portion 2003. The EL display.

' i Spl N d theref [
i e e
| 1 I h h. f the |iqui I
80l N0 0 Rl i,

o uhiCha ip.body 2101, a display . 25 portion
B3P IRPRLIGES R SHRBAR S St Pt 3 el

Progh = SR R B ey, BB i Roteu e Ml Bty device in
arkar&an i : Lnvention can be used as
sccORRAEAEANE Rt RIS EAh Hh INEPL! O BALO S0, s

eled?fE He@Red t he right-half piece) of display device of '
head nmount type, which includes a main body 2201,
SiSuaRlel ; ngd 2203, a screen
| 5{;}; {thlécirl}&gﬁzatﬁé dg@nfgmrlﬁ: é{ilﬁagygg%ﬁgggasa éhlgééatmeéﬁi 3_3%‘?9&1?5"3’?3
i ad 2286 e B i veation is.
° appl i cabl e ttoCH i{plgesl)iziat_h{éli g%ﬁxo%/@gtg\%{, ?Zssgé‘é)ggprgdlﬁt@n #E‘)'Ee (_a“ car
audid dquhéd $sn a8dio¥BOES the RkOIHG L &R Cpgﬁagmaéé;ﬂ%@& L Y90% achine,

a recording nedium (nore Specifi
a poreghle thfothation ROALARLE moblé eBmbek udes ' : '
2301;aha recordi ng nmedi um (a DVB or tgertﬁ?lgglfﬂagg(gg% a portable
gameperehinen asvelectionic2Bk, @ dieShkay aROMEARNept@lucedfs B
~another display portion (b) 2305‘? or tnhé’ I lfeige. u'(I;he . apparaFus
incldilingl aagecpating onediah (2824 spéciﬁdiialz,darﬂf@p%ﬂréltufs hich can reproduce a
di spl ayi ng i mage i nformati on, ile the display
recqsdingi wadiu) sed05s iasdigaaldvekthtitmidicy(IDUD) dhsdimludg a display for
. character information. The EL display device in
displaying derreproduchd imhge)poe shenlikd. Mnatriiorag an thecss of tl&Sportable
. . these di-splb'?a)ﬁ' portions (a) 2304 and (b) 2305. The
informagjen riepnisdlic uscont dpp&ladisslay deviadiingreferabborstiicagrhe porrable
.. medium further includes a game machine or the |ike.
infopgtion ggrminplidar it lketn tgbeygiewed Ypen ditibpll aljrettiead often required
mount ed di spl ay), which includes a 15 main body 2401,
to havgiasmidy visoring emela 0Figan 6 Antoat W8 pesteiovelp 4b8wovartdue specific
| i Eg. The EL di _spJ ay device in accordance with the
cxajp ghsug PG d4e81C8ppl i cabl e to the display
rti 2402, - . _ :
| p?"lg, 18A ﬁlustrates 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 recetving portion 2106, or the like. The self-emission device in accordance with

the present invention can be used as the EL display portion 2 102.
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Fig. 16F illustrates a personal conputer which

i ncludes a main body 2501, a frame 2502, a display

portion 2503, a key board 2504, or the like. The EL

di splay device in 20 accordance with the present

inézn;é(grihfan&ge uEed as the display porti 03 f2503. .

Whieig. ilbistrgtes @ ok i Shel ki .1 ted, from he

EL gail eri al gecor?eswﬂaggi@ﬁggf)gaﬁ&? fir)e&%s[p:lﬁyeqe\rﬁqé)féﬁad mount
typdi whicayindadecemath B&&Or AN ' r.esent

i nvent iylgn will be appl%ﬂ%é%?%ﬂt%ma&? r%ir)fta?lt%‘%/aglem‘a‘rm[ band 2203, a
scregppoitipne’? AR ObaFa]isBsrdyi | ] -Locl.udi ng. o t )

i mge tiﬂ)ﬁf om?i OE i s Sgbrﬁé\!grzgzlgg' %lyg}gﬁtfegﬁg&og “f‘%%%?s?ﬁgrm the like.
The pecsknkiaventibeispipplietiet cheEITHSpE] AEREEALOAN e

ellgc}]%)Dniuc t(fJIrevi ces arezL rmre@éll'(igke?y to be used for

di iliustratesat irmipedtsioduby ino o redi

tel gcqr_muni cation pﬁagt h 1zuch af%‘l{agtﬁg?{,&l\ghﬁq_{;cordmb medium
(mreabeaficalyey DS Dnerrydiertn appahtls), PRI iRHAALS il Bok 9301, a

di splay noving picture information. 66 The EL di sp(f y !
recersiageilisms (i DA or herlike) 2BOBYPOGHERNMIGHE E30Y, §isplay portion

since the EL material can exhibit high response
(2) $pR®crnoshgralisplanpationt(b) EBOTice phaikeleThe @idblgtpdSon (a) 2304 is
“emtting |light consunes power, so it is desirable to .
useg Ir%zlfyp]ld)fgﬁ ﬁl%ﬁ'fmg ironags inf(mm:lhioa, while elie Lﬁiﬁﬂby feiohl (ﬂF]Q?)OS is used

e .)iqtri ng, portion therein 5 becones as small as
ma’ﬁ‘gél ; lSlgS@.laYmgdﬁm@d_ @@ilgﬂ 1yx,formm‘_ 0t ﬁl\?:'lheElﬂa dispbbialyvig_e\i'rh lﬁ@:oird;ance with -

applied to a di ay. portion ich main i spl ays
the@ﬁ%?&&ﬂéfﬁﬂlﬂﬂlﬂ éalhgg ﬂl&ﬁ'\{d, Egé.hgse, displali petiays (n)?/memgdf(%)azaos. The -
. ortabl.e information term nal, and nore particular, a :
‘mag"é FERplEcticon epPyARSIRClHAing RIFesordingimsviwm, furthet sncludes a game

esirahle.to drive the EL display device so that the
ma%ﬁ%?%ﬁ@ﬁ#%fornation is formed by a light-emtting

PeY L Wwhile a non-enission pprtion corresponds to

t %réé 1%% ‘@g%%?%ﬁ%ngﬁaﬁé[)@Yr(gﬁ epsatadolimlay), whikh includes a

. telephone i.s il lystrated, which includes a
ma@%{oad??g?)}, 3 p?a’y BOItigy &f}bg &Eﬁirﬂﬁ‘t gy PRstEI 28020t e like. The EL

: QL nput portion 2603, a display . portion 2604, _

s R o RS 5 BB ot ariuite o suic i alopthe display
gbSphgy device in accordance with the present
i nvention can be used as the display portion 2604. The

o P AR AR Ry S0 SRR BT o
2502 N2URBLS $orQ8n %585,%5&’:&84)393%02? SKHAMAT The EL display-device in

accordance with the present invention can be used as the display portion 2503.

por

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 reér—type projector in which light including outpurt
image information is enlarged by means of lenses or the like to be projected.

The aforementioned electronic devices are more likely to be used for di‘splay
information distributed through a telecommunication path s'uch as Internet, a CATV

(cable television system), and in particular likely to display moving picture information.

66




10

15

20

25

Fig. 17B illustrates a sound reproduction device, a
car audi o equi pnent in concrete terni, which includes
a mai n body 2701, a display portion 2702, and
operation switches 2703 and 2704. The EL displ ay
device in accordance with the present invention can be

audi o equi pnment of the

exhiliehiphtreqyopeeipat . the present invention is also
applicable to an audio of the portable type or hone

e P U 3&8[:; %%5 e
ARSI Wb GGy ol A
embodi ment can 67 be obtai ned by utilizimg an Iqu_lﬂY portion of a

porgiplspindyruesidncerineal, ngnd Mere paviicalF At boRabR Wk '
structures in Err_bodi nment s 19t hr oug’h ?2 glﬁgty}ggpr&é B{aan audio
equipsiisitnie . depiErilo ti driv th ZL dsptachndeshapg dhi Eﬁira%@: fformation
e

. -electrode (TaN) becones various shapes in accordanc
is fogmgflry alighttegittiog gbtianshieamoasehRas8 JopGoK B8Fedpinds 1o th
Enbodi ment 11. A sinulation and a conparison are :
baC]E%PF’é‘il'ned i n Enbodi ment 14 on a shape A of Fig. 20A
aﬁg_g shap? B of Fig. 20B. The shape A shown in
EnbbaingreterangestodiigyWhAi mpeitable 2éphdrieds ilROAated, which includes
i.dﬁjnti 2@@ to Fig. 19D, and therefore the sane :
a maipdorly (ol Apansiicouiat pewivn 4608, arRdudis impigaption DEVE, Adlisplay
10 %@? rel ati Onshig with electron tenperature for _
portion.el%, Pperatiopsyiches 4650, pachgr Angening 2686gthediL display device in
' | ongi tudinal direction) to 0.4

- TheBL dspthyalevich & sditgBlk &Y %ﬁ%ég&é ,ch'%lg‘tﬁg %ﬁ&? H{e[tﬁ.egﬁtre rial can

et Ffﬁ%fi?ﬁ%n {tg he rcha?nel ! _ )
v Lok PTE¥at invengigpvganibe usefljas the Wisplayazstiof 2684, The

. first gat ectrode (TaN) set from15 to 40 nm Note
d‘Sp[*’Pfa O‘E%Q féf PATEAHNBIWfFe FPRURRIIONS Phghe Ipertablourdlappone by

. t. concentration distyibution jn the channel -
d‘spﬁ‘k%? g f‘?ﬂt PhaEastens gt agleeldrid backsroudst r i but i on
apicalpggfuh r%{eslo nmfrom 15 the surface of the ,
sefri conduct F&?Lé?n% TCORYUMT UPR dEYigS: axpr a fpmetHdn concrete
T ' s _.perf.or w,th the tap angl e changed.
et YEHLE A RRPOTRS. YALDLLTS ansry onale changed.
2703f ﬁ?dmhf{fiﬂmgglg is galr%e(.}ech:fgc%ggsgcoaragn eoxgiltltl Itf?engreggnt%gvennrpioqcan 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-colored characters on a black-colored background,
which is particularly advantageous for the audio of the portable type.

As set forth above, the 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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insulating filmas seen in cross section, and at
positions separated by 0.13./femfromthe first gate
el ectrode edge portion when seen fromthe top surface.
20 Further, Fig. 20B shows the shape B of Enbodi nent
14. Fig. 20B differs fromFig. 20A and there are no

' i.n_whi ch-t he . le ch i '
be %g%?%ééjéggfu h_'tﬁﬁl(relg IE‘S’I %géﬁﬁﬂgwg‘ﬂg‘fggﬁ‘?@; gﬁg%;itié?rﬂgom which the
e O

rel ati onship between the el ectron tenperature for
cases in which the Lov 25 length os 0.4 m 0.8 um

[Erﬁ’%ﬂi&eﬁt‘/lé}fm with the filmthickness of the first
gate electrode (TaN) set from15 to 40 rim is shown

I AR siAulation i s performed 68
o m el B eI TR B o shpen eagcordance

itk L@IRA chiditiBes GRanR Lhugingl direction shown
VRIS L, SRS A 300

cormsio e B, SRR T L 20 D3R o

Figsi0mngth in the channel 5 longitudinal direction and
-the Lov length, and the rel ationship between the Lov
| €Nge shapb . $HIRvIEIHEEHbOMntSMEY H&gg—. S L hdAd Qe
23. The tendenci es shown in.Filgg. Igfﬁb'tsng‘%légztd;%%Idenucal
to Hig.dPD, shd dedrefore dRdatbecBledet § £ 2868 o showine °
approxi mately the same, Tt ean %ﬂg?g, ';{tﬁrférzgst;ear%?phbhov‘m*’

thelrﬁatloﬁl {qu Cttfdﬁl [@h I'dl Qﬂ.’, ? - 5 7 . -
tendendgspf or the degl?ge of %h??%@%ﬁaéggggtﬁ%{ (ifie length

of Lrergionmetid ctginkieblongRudifg] k@ o’ Bro §.86,n$ 8 i i
20B shown in Fig. 22gshovvs a Ilgv\gro eﬁgét'%gr)lﬁng%nglgumwuh

a filpe tigekadss o the firsopierelywratl, (Ts@BNRet KOM DR, ¥ QWPONBEe that the
of TFT degradation, using the shape of Fig. 20B is

- simplagida rveds| perfoened sising ke fhpetityeierhemonatmtt fio dRrPition in the

| onered. Further, when the Lov length is 1.5 jim the
chagpeldpngipudinalpbireation dtliescdnoentraich didGibutienet adepit oft@hm from
‘be inferred that a long Lov length'is preferabFe. It
the is‘érf%ﬁ?@fi the éemigondeetoy layershoenEntiogli2de Hovavew the samylation was

f Epbodinents. 1 to B. The length of the gate

petipriagd rodesre tapetangkhelrmmerd iagottimi ofahe dirtgatd dectrode sidewall,
d\(161E]Lereaf_ter referred to sinply as gate el ectrode

an Etl@ﬁat@infs Péfheehangss ae pastiasiswit A romef PhesiEinkness from the gate

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.

Furthe;‘, 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.

The simulation is similarly. performed in a first gate electrode 1700 shown in Fig.
20B, and the relationship between the electron temperature for cases in which the Lov
length 0s 0.4 um, 0.8 um, and 1.5 m, with 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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invention, and therefore it is possible to make the
ion concentration within the 20 sem conductor | ayers
arranged under the first gate electrode | ess than the
ion concentration within the sem conductor |ayers not
arrﬁnged under the first gate electrode by utilizing
usingehel cofenentionidstiiBiide hb @ due to th .
“differing gate electr ode&ecthﬁ%E%gggg%?&fﬁgﬁ?pwm%‘mdmal
du‘iBOWhO_IilbﬁlMirDEiguM,ﬂg the gate el ectrodes as nmsks.
~ Further, the Loff regions are fornmed using a mask, and

t h&nsher, ehofilsygdtbelestrdtid 1 p60 stRS il Eid OB, gz{lg when the TaN film

el ectrode and the width of the second gate

thigkmess lie 3@ ant, reht Ireleltibyshig betedd chORREA Al RO e .
region and Lov region plgsiti ons becorrlgésﬁggs?lhgﬁ’&h in the channel

longsidinab direcort ied deru@nichofha n@ SR nshdp BAGLE B oy lengrh
, gecorres easy to have precise positional 69 alignnent S
ang fhe plectron tewpéranse ansshdwen iwofis. 22 ITRAGNARAGe] Shown in Fie. 23 of
bacorr_es_ easy to manufacture TFTs havi ng desi red e
the¢laetietield srruassre ut theelavoros, teinpera@inRGiré hSpBUWRAtely the same. It
spur ¢ htgupply | ine, which is conventionally forrreg
can perai¢ HEcEoRs, that thealoweh ehegde@rei gaalerd iR tof let@ie tendency for
hs(?ﬁliréce ilgnal line, is forned between the 5 second -
thq gRegeq THEw degrade.fi I mand the third interl ayer
[ nﬁ}ﬂati ng film The electric power source supply |ine
ca

PoneRAsepg W and Fe. Hatle diagnaf Figi D68 slaneh ihBig. 22 shows -
laﬁert re ratio can therefore be increased. -70 Wiat is
2 1QVE MO8 tempgRiwendi osherdiveplsayedeice thenpiewpbing:of TFT -
sem conductoyr filmbeing formed on an insulating :
deggﬁggtg)@e usmg ég? éﬂ‘ﬁ‘ﬁ’?s‘?fl Fig %«Q@ i ipraf¢rableibesausgahe clectron temperature

ectrode; second gate el ectrode; first wiring;
Can:ﬂ%%%ﬁ"&r%ﬁri ng; first interlayer insulating film

Seﬁﬁﬁgeri, W %Eltt ee]i()\; e%léltl?tisi rf% ,Iuinl, rtrille electron temperature is low,' and
therefore it can be inferred thar a long Lov length is preferable.
It is possible to freely combine Embodiment 14 with‘ any of Embodiments 1 to 13.
The length of the gate electiodes in the channel longitudinal direction (hereafter
referred to simply as gate electrode width) differ as stated above with thé present
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 injgétion using the gate electrodes as n‘lasks. |
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 conrtrolled by

etching. Control of the Loff region and Lov region positions becomes easier compared

to the conventional examples. It therefore becomes easy to have precise positional

69




an internediate wiring; an EL el enment, 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
in contact with the gate insulating film wherein the

aligeeentofales ‘ t second ,wi ring are forned
igncont act vﬁﬁ%%({?g%ﬁfi ?[s{? Lagﬁ‘gglgﬁ"%@ﬂiéﬂ CQY$s LAY thimaytufacture

TS having @8R8 ThhMelotisppherein the first gate el ectrode
and the first wring are fornied froma first

cofdrbeii6ref | ' sechnd uate el ectrode and
. t he second V\H«‘{ﬁ#&é’é@?@@?&ég@? efs}%gﬁ%?f me’s‘%@SﬁEF B ¥ersdenally formed
roin th saydefilal 43 thR@a e i: r_insulating filmis

cfg:gii med to covetzlgtb %%lsli%%traéwégg{ég%é&é%{i F"é’&%ﬁ“t%@f%’é g tween the
seqpadeinedrbgbr 0Ealarinb ek i 1 NG e _second Wifin

and t herﬁggt e | rﬁfsnﬁlqla{{lﬁ %‘31 %}lygl {%{1{&9 néérre N {fﬁggg@gcﬁl,@- e electric
powat sruréyRipplyllgie @kl j ' 8 ver.the first -

interl ayer,p Y{Insucfagtt?%sg&{‘e}r%m 1@1\%%2%&%1 a[ ¢ and the aperture ratio
can tharefves batrersdsedng is formed to cover the second

interlayer - insulating film wherein the internedi ate

wiring is in contact with the first interlayer

insulating filmthrough a first contact hol e being

formed in the second interlayer insulating film

wherein the internediate wiring 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 with the channel form ng region, a source

region and a drain region in contact with the LDD

regi ons,
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wherein the LDD regions overlap the first gate

el ectrode with the gate insulating filminterposed

t her ebet ween, wherein the channel form ng region
verl a he second gate el ectrode with the gate
ﬁts‘aF ﬁ“i{fsfl | minterposed therebetween, wherein the
|ntermsd| ate wiring is connected to the source region

1. thr oug second 1 tact hole being fornmed in the
gat’l?sS Hg‘ﬁﬂ‘ Clt‘l)ﬁrgd’fl? PYTEB‘{IH%C‘PIP‘PﬁmH'nt erl ayer i nsul ating

film d.in yerlns ating .f Im
wherseR e e e e iR ian fettagng i and an
EL | bet ween the anode and the cat hode
wherag'él Sfagf‘a.fﬂ%l regl on is electrically connected to

theaqq}gtdoedtg le@rﬁdcat hode. A sem conductor display
ice dbrrp a sem conductor filmbeing forned

on ane !:Jl-ﬁijézﬂ{a e[&tl%ggface a gate insulating film a

first gate ect a second gate el ectrode; 72
fi r sty Mrﬂlg; second wiring; first interlayer
insulating, film second interlayer insulating film

an i defiee Wiring; a shielding film wherein the
gat g%ﬁ@?at@ﬁg filmis formed on the insulating

sur Hagg ek XF{mu%Bﬁ $ui conductor film wherein the
first gate ectro % the first wiring are forned

i N GaBtGE indbddyer IRGlGi@tE@n, Nsul ating film wherein
the second gate el ectrode and the second wiring are
f or GRAniedme@RAtEGtring;

an EL element,

wherein the gate insulating film is formed over the insularing surface to cover

the semiconductor film,

wherein the first gate electrode and the firse wiring are formed in contact w1tl
the gate insulating film,

wherein the second gate electrode and the second wiring are formed in conract
with the first gate electrode and the first wiring, respectively,

wherein the first gate electrode and the first wiring are formed from a ficst
conductive film,

wherein the secdnd gate electrode and the second wiring are formed from a
second conductix;e 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 first gate electrode and the first wring,

respectively, wherein the first gate el ectrode and the

first wiring are formed froma first conductive film

wherein the second gate el ectrode and the second

wiring are formed froma second conductive film

wher artieréinectel medrmicliRE WAYRE 18 RSA iNGoddi! Ml 821 [{{Iiatgrlay’er

to cover the first -ate electrode, the second gate
“insuleting fitnde, the first wiring, the second wring, and

the gate insulating film wherein the seqVvnd

i nt ervleyen thasitatddige fiding i 5 dot R &IOMBE fitd e d Ak insulating

intertayer insulating film wherein the internedi ate
- film dhirpiighya ifissciconrmed hbk leoveforinbd is ekordohd e Ha¥e insularing film,

insulating film whereinthe internediate wring, is

i nconttaeinwhe ngheedibrestiringtost Haysehe isasidatiring chfddeche first
~ through a contact hole being formed in the second
inter|ayereinsalpeng ifibe ih abé figt tohoart holeer ei n the internediate

Wi ring overlaps the second wiring through the first

i nt eMigyein thasemaondyctbr filmiimcledes, cont act hol e; 73

wherei n the semi conductor filmincludes, a channel

form ng Rs§ronel fpmmngaggions i n contact with the

channel formng region, a source region and a drain

regi on i ko Aeciens ificontadsavithDherdgnonkformugargion, t he

LDD regions overlap the first gate el ectrode with the

.gate i ndaPyickAesion patl aireinpseien inkkenwiseikbetne MpPrreginns,
the channel forming region overlaps the second gate
el ectrgenwibenLDheegiane overdan she igstr gamndlenterdsowisd the gace

. t her gbet ween, erein the shielding filmis forned
‘m“l?tﬁ%ﬁgﬂ g&ﬁﬁ)%ﬁﬁgﬂ‘d?be\?@eﬁ*l mas the intermediate
W ring, wheyei thc? shielding filmis fornmed over the ,
secoﬁ‘g}eftﬁf‘éh ghanngl farming Tegion 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,

wherg:in 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 fitm being formed on an insulating surfacé;
a gate insulating film;
a first gate electrode;

a second gate electrode;

™




it

wherein the shielding fil moverlaps the channel
firmng region. 74 3' A sem conductor display device
conprising: a sem conductor filmbeing forned on an
insulating surface; a gate insulating filnm a first
gate el ectrode; a second gate electrode; a first
Wi ring; a second wiring; a first interlayer insulating
filmfistsedond i nterlayer insulating- film an
intermediate wiring; a shielding film an EL el enent,
wher &katonHevigage i nsulating filmis fornmed on the
i nsul ating surface to cover the sem conductor film
wher @first erliyarstsudading Blngct rode and the first wiring
are formed in contact with the gate insulating film
wher @bgrondenselopedngdedngfibet r ode and the second
wiring are forned in contact wth the first gate
el ecan guermgriateheirinigr st wi ri ng, respectively, wherein
the first Pte electrode and the first wiring are
for meshielding Glnii rst  conductive film wherein the
second gate el ectrode and the second wiring are forned
f r onherei Himgnte omddasinia ot isIfarmedhen dhninshBtng surface o cover
interlayer jnsulating filmis forined to cover the

the sqmicepdysiter fildlbect r ode, the second gate el ectrode, the

first_wring,.the second wiring,.and the gate . .
i nsulReTeHy the firsy gafmeleatrade el Qe SV iR eFd fgy@r@d in contact with
i nsul ati nog,fi Imis fortried over the first intertayer
the gate insulating film,
wherein the second gate electrode and the second wiring are formed in conrtact
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 gare
insulating film,

wherein the second interlayer insulating film is formed over the {irst 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 -
film through a conract hole being formed in the second intertayer insulating film,

wherein the intermediate wiring overlaps the second wiring through the first

interlayer insulating film in the contact hole;
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insulating film 75 wherein the internediate wiring is
formed to cover the second interlayer insulating
film wherein the internmediate wiring is in contact
with the first interlayer insulating filmthrough a
first contact hole fornmed in the second interlayer
insulating film wherein the internediate wiring .
over hdpseihhbe seaadduwt ot Abn thdladgh the first
interlayer insulating filmin the first contact hole,
0 wher ei a4 dhbansldmerdugibar filmincludes, a channe
formng region, LDD regions in contact with the
channel - L@ iragoneig amrade witts dir dennelbioonirgndgiandr ai n
region in contact with the LDD regions, wherein the
LDD r egi ansuneattiap ahde drairstegiontia cohest modethwi HIPDtrhgions,
gate- insulating filminterposed therebetween, wherein
t he oteneial tHeoLiilhgegioni omedam thagist paesdeonulegaith the gate
electrode with the gate insulating filminterposed
insulptieg Gbe inegmsedilarrebatwete, i ntermedi ate wiring is
connected to the source region through a second .
cont adiertiol thewbangefforming region ewedapsahi newnatdamyeleeurpde with
- the first interlayer insulating film and the second
the garet istilayiog filmsoteaposed thetehgtwskiar ei n the shietding film
is formed froma sane condLLCtiVe filmas the _
i nt ervizateiat thanhielding filverie formedefrem alsamsgcanduative film as the
formed over the second nterlayer insulating film
interpgediast Witing shi el di ng filmoverlaps the channel

form ngg Tegion, wherejn the EL el enent has an anode, . .
= athiodein By SHRInE fldt KroIeRede BT dEGI: REe GRS ulating
l and the cat hode,

ilm,

wherein the shielding film overlaps the channel forming region.
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wherein the drain region is electrically connected to
the anode or the cathode. 76 A sem conductor display
device.conprising: a light shielding film being forned
over a substrate; an insulating film being formed over
the substrate, said insulating filmcovering the

I3 ght sshiel ding fil m a, sem conductor film being

f or ne SSSK‘/%‘%‘)‘HH@Wr‘?jéirﬂaatqeﬁbcefqomﬁm@gg'at e insul ating
filmip.contagt wt he sem cpnductor filnm .a first
gate e éc‘}qfc%gw?tﬁr b&%i’%‘@g%m%ﬂ?‘hé“ gatltngsurtags ng
film 510% qgnq%%; el ectrode in contact with the
first gdate BT EetFodd:  wherein the seniconductor film

i nclud h |;formng region, LDD regions in
cont ac?ﬁﬁtgﬁ&t%‘g&g%dghnel form ng region, a source

regi on, \f\ﬂeggée?%lg‘ftﬁg ion in contact with the LDD

regi ons, 'DD regions overlap the first

gat e eﬁg&gr‘@ﬁgow th the gate insulating film

i nt er posed t het'ebet ween, wherein the channel form ng
regi ony guehHapsinbhe second gate insulating film with
the gate insulatfng filminterposed therebetween,

wher ei @fitrslii@r_uk:ﬁgf@r iﬁgmﬁhgé [ﬂgﬂ;fi | moverl aps the channel
-formng region through "the insulating film 5. A

sem congieohdin@rBplans AL IGONPri sing: a |ight
shielding-fil mbeing formed over a substrate; an
i nsul ain figefrhdddeaiifggf or med over the substrate, said
insulating filmcovering the light shielding film a
seni comshieldixg filiri;m bei ng formed over the insulating
film a gate insulating filmin contact with the
sem comdbtbtedymdrid m a first gate el ectrode in contact
with the gate insulating film
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
N .
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,




a second gate electrode in contact wwth the first gate
el ectrode; 77 an EL el enent, wherein the sem conductor
filmincludes, a channel form ng region; LDD regions
in contact with the channel form ng region; a source
region and a drain region in contact wwth the LDD

regio e i.ons overlap th flrst

ga? e §I§ icle%r? l\regg{e lﬂ%]{ﬁlt]‘i%et’g“élflgg 2 1I“a'ciFF“n@O‘i“ﬂl e second incerlayer
msh]ahﬁgﬁgﬁed t her ebet ween, wherein the channel form ng

regi on overl aps the second gate | nsulating film wth

th d th bet we
Zr g?ﬁl?fir%lgw& ﬁﬁéﬁ%ﬁlﬂé{{ﬂ&)iﬁﬂ(g eretrt, 1§-b§1 WL n@e:rgg\lﬁﬁfépmulaunu
| fii | m
filnd ﬁ[rﬁhﬂlgtf grﬂg&' d%?t%éggﬁgﬁgﬁ%%% lt].’ﬂeséé #l 3&“12'3%"& ingH a[egrn%I fqm

I ayer Jlsrsmdh, h 3
wherein the dr 21? Jﬁ?@g‘gﬁag{}w#r@gﬂg é%l %/OCHCEFC)WN@1 tg&“‘lblé‘ the first

inté¢higeadQdRaE lhan Rt ARFConbict &)Qew ce according to
claim 4, wherein the insulati ng filmis level ed by

CVP. xyh&m&em@%ﬁug&@mﬁﬁ@&la&eﬁew ce of claiml in
conbination with a video canera. 8 The sem conduct or

di spl ay dewhefinélffofth@igfedion N combi nation with an
~image reproduction device. 9. The seni conduct or

di spl ay d&Ddeegibncinajomedctivade eHEAhLPRMild rediohead
« nmounted display. 78 10. The sem conductor dispfay’

devi ce of asbafcmrdgibn aadnbiraad legidnhiconeacR@igoHaRl LDD regions,
conput er .
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 connecred 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 comfuctive 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 tormed
between the anéde and the cathode,

wherein the drain region is electrically connected to the anode or the

cathode.
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11. The sem conductor display device of claim2 in

conbi nation with a video canera. 12. The sem conductor -

di spl ay device of claim2 in conbination with an i mage

reproduction device. 13. The sem conductor display

device of claim!,2 in conbination with ti head

4.nmount ed di s Iaty. 14. The sem conductor display device

of &1 EHConstHcteniisplandiviae gpmprisinger sonal conput er

15. The,sem canductor di splay device of claim 3 in

conbi? éﬁhtéﬁleﬁPﬁﬁg“\?ﬁ%@% P¥er AaskbstTare; seni conduct or

di spl device.,of ¢claim . 3 in conbination wth an

i magé %¥?5 B Wﬁ@(f?%@@v‘?ﬂhe sHbetratenfag binsulating film covering

di A jce of claim3 in conmbination with a head
the hﬁ%ﬁ%“g%uﬁﬁeét&“ay. 18. The sem conductor display device

of claLm:3, | onbi nati op with a personal conputer. 79
19. %%éméiorﬁ@sﬁaﬂﬁwo cing pmed oyer thednaflagnatilm: 14 in

conbi ' » vi deo canera, 20. The sem_conduct or
di spF%Eéd%P%&gﬁ%I%iCW?cf ¥ ibobsistmicosdugior filman i mage

Govi actertetf sREKLBE Elirar iR EFF Gite it ot ed
B S i g Mol R A
1 rerna Tar s Rag B Ay i8S T conductor di spl ay
devi ce of Cﬁh@l@f&ﬂliggqggg&nat ion with a video
LDD regions in contact with the channel forming 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 film interposed therebetween,
wherein the channel forming region overlaps the second gate insulating film
with the gate insulating film interposed thereberween,

wherein the light shielding fili overlaps the channel forming region through

the insulating film.

5. A semiconductor display device comprising:
a light shieldingsfilm being formed over a substrate:
an insulating film being formed over the substrate, said insulating film covering
the light shielding film; |
a semiconductor film being formed over the insulating filny;
- a gate insulating film in contact with the semiconducror film:
a first gafe electrode in contact with the gate insulating film;

a second gate electrode in contact with the first gate clecrrode;
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canera. 25. The sem conductor display device of claim
5" in conbination with an i nage reproduction device.
26. The sem conductor display device of claimi 5 in

. conbination with a head nounted display. 27. The _
sem conductor display device of claim5 in conbination

Wi th #n BE$QR@lc, conputer. 80
wherein the semiconductor film includes,
a channel forming region;
LDD regions in contact with the channel forming region;
a source region and a drain region in contact with the LDD-regions,
wherein the LDD regions overlap the first gare electrode with the gate
insulating film interposed therebetween,
wherein the channel forming region overlaps the second gate insularing film

with the gate insulating film interposed therebetween,

-

wherein the light shielding film overlaps the channel forming region through -
the 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.

6. A device according to claim; 4, wherein the insulating film is leveled by

CMP.

7.  The semiconductor display device of claim 1 in combination with a video

camera.

8. The semiconductor display device of claim 1. in combination with an image

reproduction device.

9. The semiconductor display device of claim 1 in combination with a head

mounted display.
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10. The semiconductor display device of claim 1 in combination with a personal

computer.

11. The semiconductor display device of claim .2 in combination with a video

camera.

12. The semiconductor display device of claim! 2 in combination with an image |

reproduction device.

13. The semiconducror display device of claim 2 :in combination with a head

mounted display.

14. The semiconductor display device of claim 2 in combination with a personal

computer,

15. The semiconductor display device of claim 3 in combination with a video

camera,

16. The semiconductor display device of claim | 3 in combination with an image
! :

reproduction device.

17. The semiconductor display device of claim 3 in combination with a head

mounted diéplay. '

18. The semiconductor display device of claim 3 in combination with a petsonal -

computer.
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19. The semiconductor display device of claim '4 in combination with a video

camera.

20. The semiconductor display device of claim 4 1 in combination with an image

reproduction device.

21. The semiconductor display device of claim -4 in combination with a head

mounted display.

22. The semiconductor display device of claim ! 4 in combination with a personal

computer.

23. A device according to claim.5 , wherein the insulating film is leveled by

CMP.

24. The semiconductor display device of claim 5 in combination with a video

camera.

-25. The semiconductor display device of claim 5 in combination with an image

reproduction device.

26. The semiconductor display device of claimj. 5 in combination with a head

mounted display.

27.  The semiconductor display device of claim _' 5 in combination with a personal .

computer.
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