2 JUN 2006 METHOD OF MANUFACTURI NG A SEM CONDUCTOR DEVI CE BACKGROUND OF THE
| NVENTION 1. Field of the Invention 5 The present invention relates to a
nmet.hod of manufacturing a sem conductor device including an msqeg:ﬂN s
process of a sem conductor el enent that uses sem conductor characteristics
(e.g., atransistor, in particular, a field-effect transistor; typically, a
metal oxide s ménc@pmAN@@Aéf@ﬁm@tppsEm@ow@mofubﬁkz&@@nsr stor
(TFT)). More specifically, the present invention relates to a non-contact
type i nspection apparatus and an inspection nethod 10 using the sane. The
present invention also rel 0 Q cturing a
sem conduct or devi ce i ncl uth ﬁz( e 36?!5,?@%??‘5. &p. U\,cég of such a
sem condyctigly 2L BiMdntios. Description of the Related Art In an active
matrix type liquid crystal display and an el ectrol um nescence (EL) display,
a TFT Bs generEllld yregfm@\mdenbn rr;lz’e@clh goinxebd of manh@cioase actmaohdugtirdiegicy st al
di spl ay, gd rmed in e i xel functions as a switchin 19 eI enent .
' Fhe” cHEBRIRE an ERPeiop: Byttaning SCuRibRr Pgr e pPraar oAt
pi xel, seRRackrkticd WLl RhsRSorSH fabttiug LHQARALS. rathlibe tyr%alﬂ?r§1r&91mbﬂal: a
current It is very effective’in_terns of reduction in cost that an

~ i nspect i ennigewitens (BTOS)i fdamtstdrwndga slllldéflmcitram&mpr(ﬁﬂﬁbt Mord spscifiteldy.i the an
early sta&e in_the course of manu acturrn r%y i.n whi.ch a nunber

of TLre. B Griedion EReod pBRhLETbEE ibfstor do e e B mRhPY ar o
-as fohbowsing |the|s'im@0t THRAPIEGH hPefioRdEd réibes SYCEGRINND of LigRMAMIiher 8SPECt
{to a defectrve product; It is easy to repair a defective product die to
ear |y fi sednigepdukior defice igelsdingen inspentiph erocess of pcBla sgingphdigtor glesest. ect r ode

(pi xel L enment and a capacitor nay be connected to
‘each ot héeﬁﬁcpﬂu%{’ gtg‘?rg?@eg%‘? ormed therebetween. It is difficult 25 to
confirm the pngseRascQhatdx APk Bghidlehistal d@ﬁraﬁhncdmﬁmc@aérdnﬁn@seéﬂah eLetigy, a
display is actually conducted, even if ere is some inconvenience in

ci rcui t s2dF Icisrasnpelle peavidedsn feach piaek r & Hierpgse pf ghiauid v seil dispby, ene TFT

l'i ght ttin I ardin | Iy
becorrégmfoﬁrrn 8 acﬁ{f)‘rf;xc%;u Rﬁg?so‘%be%(]?]tg hlﬁ ¥ ﬁ%me‘é egr? 91 gﬁ’%ea&satr 41%&: Torf %l%%? gduct
a light- @nii:ztmy r@g TrlsefdBiéd irS edodrpted, s@ac Kags mehdtitn @O RGiEhifg cledidtsa while
connector is attached to conplete an EL 30 display, whereby an inspection

i s condu€thes PatrelRecupentdi splay. In this case, the processes of forning a
l.ight-emttin kagi n C e

usel ess, so tﬂlétllse&@ﬂrs gﬁg\%cggtté}%gn%o%dgée&o?leg‘uced%zﬁurtﬁﬁé%rt)lr)g IS\Teven In the
case of identiyitg adeftliivpaeduct s Inguded?inHdNaR@Bfage in the course of manufacturing a

20 display in which a number of TFTs are formed before a product is completed. The reasons

(0 for this are as follows: it is not required to conduct the succeeding steps with respect o a
f defective product; it is easy to repair a defective product due to early finding thereof, etc.

For example, in an EL display, one elecirode (pixel electrode) of an EL element and a

capacitor may be connected to each other with a transistor formed therebetween. It is difficult

25 to confirm the presence of a defect until an EL display is completed and a display is actually

conducted, even if there is some inconvenience in circuits or circuit elements for controlling

light emission of a light-emitting element. Regarding even an EL panel that will not actually

become a product, in order to be distinguished from a satisfactory product, a light-emitting

element is formed, packaging is conducted, and a connector is attached to complete an EL

30 display, whereby an inspection is conducted to the EL display. In this case, the processes of

forming a light-emitting element, packaging, and attaching a connector become useless, so that

time and cost cannot be reduced. Furthermore, even in the case of forming an EL panel using
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a multiple-chanfered substrate, the processes of packaging and attaching a
connector becone useless, so that tinme and cost cannot be also reduced. In
order to detect a portion where a nmalfunction is caused due to'ztﬂm ZPUB
variation in pattern width of a sem conductor film an insulating Tilm or
a wring (hereinafter, nerely 5 referred to as a "pattern”) and a portion
where W fing:d i r -circulted d to dust or defective

i m for et oheoEREREaREkeD, Bk Arigtes Bl PRSI E it Rl B The B B RN

I nspect esseBse so dpetidt et st tBhbiybe ad redispection i s conducted. Such a defect
inspection is mainly classified into an optical inspection nmethod and a
probe i nspect i BriTHEtAGKHCCAR POFEINNYhere at Mallystion &l caurdthden cothe nerinden i
pattern : S i ead. 102 CCD or. .t he | ik and _the
Fead pac oehr (iR of soHaRkiRh ol Mok PR uandD el 30 bl e airly
Accor di ngfdredtthes predern”NSPeL hortitn MbkROGinistii@nidchs dr Rr&besduiRd duptd up
at termpals on a substrate side, and a defect is identified based on the
magni t ud@sber defective Bl fsmation; and wgeniipe hgEent enracpi slsmsnts imbgyyaprackd a1 he

f ' | - t i ion.. N
Ghrer TR b ity S kel VRR PRRSE 0 L R AOP
t hat caninbeanrggidalfimspe@iopmedhetands padtrdndpetivatredhdd om a defective TFT

substrate that cannot be used for a product by the above-nentioned
i nspect i on met/MEATmE tohi eatical mmgﬂqnsm@rh%@ma?j/ereé@rﬁ@ép@ep ks aBtyaky a TFT

{SUbStf@t LccHPWaNSfike Mﬁ&%aﬁ%aﬁé}gﬁﬁoﬁl a@%ﬁ]dd :ef!slﬂa'ltce :pgttérﬁ h)ei|d¥nt¥f9 gL e to
la.substrate during attachnent and renoval of connection  w ring:

Fur t her nbeardiag cotheipagbet iaspiehigomnmtihod, mihudegieclprotgs)ard ehest hvermpatlican by
{dirrectly 20 brinpging mnute pins (probes) into contact with wiring, wring
may be d¥REifE ShiE agdﬁ’geﬁfe& PeHifte e PRPCuRATE WSS &f i SR PRas®ltage

def ect i Vig.«REQIYUE (pRotsdllr | 180:Alral NP REHLL The BB GE Sited gt fod NE

SiReorfdet
optical i1nspection nethod; ong tine Is requi redf\%o ?Onspeg}gpqma y tines.
SUWVARY ©EthddEn{t N¢EMier @NaRBd T htglue fype éyspedtiph ntebtedf oregoing in mnd, it is an

obj ect_of the pres i nvention to royi de a, net hod  of nuf acturing a
seni c%?'nd_uct or Agé\)/‘?dglgﬁ ﬁ'%sﬁ?ff’ _Hlj‘t 8?%%‘538‘8?4}‘&(?@4‘\%‘@%15%%% I ﬁrdﬁieég'ge t hat
can ConfTF'ﬁ‘sﬁtfstrlﬁﬂertEbdt' IchthoPbe GG 4 pRUSTBHSe SRVEBLAA AHEcRiPRtmhal & are

operated nornal |y before conpletionh of an EL display, for ‘the purpose of
mass- pr odbich ivonng sfdimetly vennasttd {contagpdo EITAI wpiteys. [BOveThe atqvding or thinf t he

present inyention. found a thod of allowing a current to flo t hr ough
N ring. oroolingdePoiecdiire g remke i oy BeTPoiart vt Ob ottt
W ring byirngl eehiiRrReRehé®rdifd e tHeohetbd BPULedidoef BENHERNIRES] BY BRcily
i nspection apparatus to an array 2 2 JUN 2006 substrate.

20 bringing minute pins (probes) into contact with wiring, wiring may be damaged. This

P

k inspection method may unnecessarily increase defective products. during an inspection process.
"

Also, according to the optical inspection method, a long time is required to inspect many times.

>

SUMMARY OF THE INVENTION

25 o Therefore, with the foregoing in mind, it is an object of the present invention to
provide a method of manufacturing a semicéndnctor device including a non-contact type
inspection process that can confirm if circuits or circuit elements formed on a TFT substrate
are operated normally before completion of an EL display, for the purpose of mass-production
of active matrix type EL displays.

30 The inventors of the present invention found a method of allowing a current to flow
through wiring of a TFT substrate by generating an electromotive force to’the wiring by

electromagnetic induction without directly connecting an inspection apparatus to an array
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More specifically, in order to inspect a TFT substrate, a check substrate
is separately prepared. The check substrate has primary coils, and an
array substrate (TFT substrate) to be inspected has secondary J4gi2jgs. 5 The
secondary coil is forned by patterning a conductive filmfornmed on a
substrate. According to the present invention, it is possible that the
primary cuwbktmt@and secondary coils are those in which a nagnetic substance
is provided at the center to forma magnetic path. Also, coils in which a
magneti c subst ME SPEIEY pRovic éel ingpedt Bl Fdemwberate anchbek subedhte Frreppriclyar y

coils of ghe t ' rl ed with the secondary coils of the
10 array I;srg%ét faﬁgegg&?{ﬁgg%teﬁ% gl%{jeFymgoggdanidnafleﬁrvéIsgtfszrdﬁ?égﬁtg%?rétﬁ {Aien,
and an a.iespevtetl hagecémiarvappb.i ed between two terminals of the primary coils,

whereby an el ectronotive -force is generated between two' terminals of the
secondaty coi | $heFeonisy spilas ismedubr matidreing heavkductivb $ilm fomnedrma 4 hbsaatc.ay

substrat e, i\r . : S.possible, and the primary coils._and the
secondar yA(LE:C?))lr S {'gr@p %%%Z%@%Fé&néﬂéss Ostg%ieeth%ﬁh%?rﬁrg?rytct‘}ﬂ% %‘?‘Fdé’ié’t@h]f hat
an i nt er vhbse il hidher ebgicvie eibsete RGr&OMd @ heednicA Bnf-a MYPnt@OFak.hakishs an
el ectronotive force generated in the secondary coils is appropriately _
snoot hend@Ua Bhcha fRgngtic sabsianse isi net Arovided 8ithe eendarsan hihesedby t he resul t ant
vol t age can be . reinafter,. . erred, to " power
source vol tage"T)Héﬁ glrn%’ r fl\glllbflgle\é?ér%gl gg(%%recé‘%lﬁ? Redalglﬁéﬁﬁes(:o%q’ar%cg?éf?me
;Subst rit eurafFunbduatenayr that apraletmied iRg@al Radepi GerBeRRegl SAthoBtdoveed Qr ce
‘generated in t'ge secondary coils is appropriately shaped by a waveform
shapi ng PP Petgieenr {wo| ieRatnakiely b5y Pty edls) timeby gint slgeTaniivbeforesetd as a
stgnal (heh&halkRloon 8! RIRAGS'R B sdhonlel olIY SHANBlerla il dlh Tl Ny
Circuits or circuit elements of the TFT substrate. The drivi ng sl gnaffc or

t he powersubtuatecamdvisd dreeyesubsrasuip dbdivtllytad stial ad fdssibld) shd Ak @rimanh@riighyd tiae
circuits or gircuL& elenents are driven. Wien the circuits or circuit

el enent s S§C89AF5YR; FEnPreErglRICiescely Pabaghet ite el earoexiEnietiaf 48 fntevd i s
gener atsL dhdrébebd@nGhh BMEdmroQEd Ci rcuit el enents. By confirmng the state of a
weak el ectromagnetic wave or electric field, a TFT substrate including
circuits or ciAout elllegenis it hatelatremntte fcagtieyatopar dteegcemiarbeoifsoignd
froma nunbér .of circuits or. circuit elenents. As a nethod of confirmng a
weak el ecPPOREYHE Sir%ocaéeﬂ?gd Gtk PERE Teetitiadeinga gile pultsaare; avhershy (the resuleni ¢ s
or Ci "_CUlvbIt%eQﬁﬁ Bk %secﬁaskfp@.mdlﬁ%@Qﬁr%ﬁegﬁaﬁgpm ACCUALNG R Jo*i}ﬁoemg frent
invention, due to the above-nentioned configuration, the suitabiTity of a
TFT substdrizing cfreuitsgorirgdit clemeatn obe TEdshbstrred  Butthonibredn ect Yoltagoaestanng a

2 2 he TET. . Ther ef f
ﬁ‘i n u:[] elilﬂ d Sgetgg?rﬁét?v%:%%%r %egxgliabedt 1H§Heb gécggéa?y coi se{s eapgrr()%ﬁatgl yds%agé:dt b39 g Qn?arvgftogg by

{:’ shaping circuit or the like, whereby the resultant voltage can be used as a signal (hereinafter,
(/ . referred to as a “driving signal”) for driving circuits or circuit elements of the TET substrate.
- The driving signal or the power source voltage is supplied to the TFT substrate,

whereby the circuits or circuit elements are driven.  When the circuits or circuit elements are
25 driven, a weak electromagnetic wave or electric field is geherated in the circuits or circuit
elements. By confirming the state of a weak electroniagnetic wave or electric field, a TFT
substrate including circuits or circuit elements that are not normally operated can be found
from a number of circuits or circuit elements.
As a method of confirming a weak eléctromagnetic wave or electric field generated in
30 the circuits or circuit elements, a known method can be used.
According to the present invention, due to the above-mentioned configuration, the

suitability of a TFT substrate for a product can be confirmed without directly connecting a
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TFT substrate during an inspection process is reduced, which can prevent a
decrease in yield. Unlike an optical detection nethod, the suitability of
a TFT substrate for a product can be determned in one inspedtdinllffr ocess.
Therefore, the inspection process is nore sinplified, 5 and can be
conducted in a short period of tinme in the case of mass-production.

Fur t her Mpigbe to WTERE S@RfNte] | Yhdre@, bideNg: SineARALY @ihGcnRk: he Mekes BRINEF
DESCRI PTION OF THE DRAWNGS FIG 1 shows a relationship between a check
substrat & Pa"n%llb%tfﬂtfaélrragg Aibstecaeepro¢®@s i GeucedAvhioh 2D prehematdeatdeyin yleld

chove. o U SRR @B Rk Heoh Brbbat ¢ RE Sl RSP Suggicy 2

circuit; defehfinedf &E&hn%cﬁ@rh?f&&ﬂscail"hé’reﬁ)@\t\heam%@@ﬁ& Slebsk iatRr AN pAfedr I aY
substrate FIG 5 shows a relationship between an array substrate and a TFT

subst r & @nd casbasapduged onshos pesivdof Gmshin thetraselanasa-pedvickors ustthamsrand an
array su GS.,...7A to 7D sho xenpl ary enbodi nent of the

pr esent ?]ﬁ%/%ﬁésg}gr%lgﬂ &nggf&n?r&s &ngﬁg %{ﬁ exenpl ary enbodi nent of the
present invention; FIGS. 9A to 9C show an exenpl ary enbodi nent of the
present invention; Fl 10A and loB show an exenpl ary enbodi nent _of the
present invention; 20 FlIEBRU e g PRABNG nent of the present

i nvention; Fl t he t invention;
HG 15 Shows B é%gg‘”?*’f’eﬁ@n%ﬁﬁﬂ% Jaﬁ@@bgf?%éan NI FIG 14
~shows 1an exenpFEFS/ Mmmelﬁﬁma(ﬁﬁaﬂflﬂluﬁﬁﬁé pidkesseWVSMhhifactlrlngS 1iglAnioing5C
‘show an exenpl ary enbodi nent of the present invention; 25 FIGS. 16A to 16C
show an éif&‘élﬁ‘“pl ary enbodi nent of the present invention; FIGS. 17A and 17B

h I Lent . and 18B
Show an exenpl 0y STRGGHIE el ALSRER bR SHL AReropF iR 'S0,

el ectric equi pHEh#AUSIdAR ﬁhd:mgh:fal-lﬁmotvta fhgcldemwsefe aminuf el yigdateaccording to
the present invention in a display portion; 30 FIGS., 20A and 20B show, a
change in a si§faP Sﬁlﬁ‘a%ar%atw@&@ bitagen sropTaR AubeEcAd o (Thg subsiRent to a

pul saticng curr C 0 time

I apsec% 5| n a d. gﬂi SGY&S%‘QTEB%EQP g%l@mg%glﬁh %1%3%%%%%[%%%%1 %}Fagggbs ag pul sati ng
current; FI G PB&S.§Az0 fErshipeahicyanpiagwrtiodiMengofahe piesaay insefigine at e and a
check S“bS”atEK%“%i n

. 8A tg 8C show an exemplary embodiment of the present invention;

FIGS. 9A to 9C show an exemplary embodiment of the present invention;
FIGS. 10A and 10B show an exemplary embodiment of the present invention;
20 FIG. 11 shows an exemplary embodiment of the present invention;
FIG. 12 shows an exemplary embodiment of the present invention;
FIG. 13 shows an exemplary embodiment of the present invention;
FIG. 14 shows an exemplary embodiment of the present invention;
FIGS. 15A to 15C show an exemplary embodiment of the present invention;
25 FIGS. 16A to 16C show an exemplary embodinaent of the present invention;
| FIGS. 17A and 17B show an exemplary embodiment of the present invention;
FIGS. 18A and 18B show an exemplary embodiment of the present invention;
FIG. 19A to 19H show electric equipment using a light-emitting device manufactured
according to the present invention in a display portion;
30 FIGS. 20A and 20B show a change in a signal that is rectified from an alternating
current to a pulsating current with time;

FIGS. 21A to 21C show a change with time lapsed in a d.c. signal generated by
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i nspection; FIGS. 23A to 23C show enlarged coils; and 5 FIGS. 24A to 24F
show an exenpl ary enbodi nent of the present invention. DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Enbodi nent node 1 In the present enbo Ifﬁ& node, a
process of manufacturing a plurality of TFT 10 substrates 10k 0n array
substrate 100, an inspection process of confirmng the quality of

manuf act udéitiod bTa pulbsingatgsyt; and a process of formng light-emtting

el enents on the TFET  substrates that are determned to be satisfactory wll
be described Witk 22df apsiieertive ViEMGHOWIng 31 arBly sepriaie|aas 2 chesk BOSteRIQBAINZ3C,
In the prg&,@&} enbodi mrent node, the case of formng a light-emtting

el ement onta 15 TFT substrate will be described. However, the present
invention is appks.cablte 280tshonkylatgad doild; mght -enm tting device (EL display)
having.a light-emtting el ement, but also to all the electric equipnent
usi ng & sem coRBiR 24 BREFEMW aheremplE snbedieBRddtrorscetayeate®r i sti cs,

such as a liquid crystal display device, for exanple, a transistor, in
particular, a field-effect transistor; typically, a MOS (Metal i de
Sem conduct or) transDERSGRIBNION OFFIHE PRERERRED OVBOBISIENTS 20 Fir st ;

driving ¢ircuits 102 including TFTs, pixel portions 103, transformer's
secondargu@@%%@iﬁ,—l rectifier circuits 104b and wavef or m shapi ng
circuits 104c, ppd sxtek nalpos I Iy t he
array substrate 100%A TFT § hgl\%%@lr%()dl% %&0&%{ tgt)ﬂ%%&aétgﬁn %Iﬁx%hgﬁgl;gﬁ?
flow g tshvstuagh 181 Iomgahnt areayl $ubstinge &D@rmnmpemumhﬁopasxelf cpﬁfl{rﬁm@th]:()ﬁl,ali@nﬁ in
“the present E‘gc‘fziﬁ suc a TFT w aéo %ferred to as a current
control TEfUas ’faEan%‘f & PEQSESNYY, W’(’E‘glqg sepibineseneys ogithy Thdwer
{source anghraflt itk B &k%@{eatte b@sazFﬁcto%ybéﬂ bRUR LA PRISAREAC FIERINGT DY
using a transforner’'s primary coil provid on a check substrate. The
rectifiers, ead BIGSt 2044 iofA3és2HN a.c. vol tage applied froma pr| mary coil to
a d.c. voltag The wavef orm shapi ng circuit_corrects an . .vol tage
appl i ed from a?“pﬁerPéﬁ?mc?iPlP“{n‘Bem Qfﬁ“»v&f S tﬁéfﬂﬂamgr?a @taﬂag@gﬁbeﬂaenépaﬁm
vavef aEMTHf sudsietid Wil 8e SedPBbd. 30odvEr, (% SRQYE 1&9}“%’% laGpifdablE Wot o acg raamS
of the rectifier circuit 104b and the waveform shaping circuit 10 FI G
4A and 4thh@wttmghéﬂvm6| (tELth;»pr)Mmgfa lighe-cmittiogy clesalys butatl® t:bOﬂ)l tacldleatm;heck
substrate 106. JUN 2006, T nterlayer. i nsul ating fil.m 20
For med of FPTEIS e AP IPORHEA DRmE ARt PR H Bt F1 Bni ng.
As the i nfgerd @yl digaa aéal&? £brl éﬁm%Q:Za t?aﬁlm%ﬂarﬂ'pﬁrtﬂ'c@l%f N tidllegtéiatanseloect ed

fromthe group consistin yi m de, acrylic resin, polyam de,
typically, a MOS (Metal Oxide Semiconductor) transistor and a TFT (Thm Film Tranmstor)

20 First, driving circuits 102 including TFTs, pixel portions 103, transformer’s secondary

coils 104a, rectifier circuits 104b and waveform shaping circuits 104c, and external signal

Ry

D

input terminals 105 are formed on the array substrate 100. A TFT shown in FIGS. 2A to 2D

PN
R

controls a current flowing through a light-emitting element in the pixel portion 103, and in the
present specification, such a TFT will be referred to as a current control TFI. The

25 transformer’s secondary coil supplies a driving power source and a driving signal to a TFT
substrate in a non-contact manner by using a transformer’s primary coil provided on a check
substrate. The rectifier circuit rectifies an a.c. voltage applied from a primary coil to a d.c.
voltage. The waveform shaping circuit corrects an a.c. voltage applied from a primary coil to
a waveform (or a shape close to a signal waveform) of a driving signal.

30 FIG. 3 shows schematic circuit diagrams of the rectifier circuit 104b and the
waveform shaping circuit 104c. FIG. 4A and 4B show schematic top views of the array

substrate 100 and a check substrate 106.




pol yi m de-am de, epoxy resin, and benzocycl obutene (BCB), or an inorganic
insulating 5 material selected fromthe group consisting of silicon oxide
and silicon oxynitride can be used. An average filmthicknegsjliNs)igget to be
about 1.0 to 2.0lum (FIG 2A) Furthernore a insulating film203 is forned
on the interlayer insulating film202, thereafter; a resist mask with a

desired pattermhes, {oiM@hyeanduie@il aah 200! 8 FomRACHH NYTHrAI Nhat RGNS the
TFTs 201 are formed to provide wirings 204. Wring may be obtained by 10

formi ng SUEHFHHUSLS, vellaweeddly fatlcpingadas gfe iMerlagpr insolating filh 1209, srhereent risyn

sputterir -V o, .deposition,. followed by patterning into
desired s %g‘é?l %ﬁg&nga af\{(?ﬁa%hfpﬁfoélﬁt CUBHE ﬁ%tP{/é)\eﬁITF%%Zﬁr}f% R np(gl%ragdeof a
| i ght - e dolyimgdecdmgiaentpdxy rdsf n@d. behheeytloaMsRABOR),CONAHChbManiti 1aui2d%: i S
typically formed of indiumtin oxide (I TO or indiumoxide nmxed with 2 to
20% zi nt BXFER Seleeiey fromghapwup cansistiae ehsilieasrridstand silfcph prpomide saebe hied. t o

For m pi xel, &l eakriades 00, (A0 0 901 ol 0S4 (P Lidym o be a bank 207 (in

the present sp I'cation, an rnsulating fil'm S openings on the

pi xel el ect r od@artAstehois a gt dilmO26BS ist BBV 8f teNderDiet ReulRiingetilm 202,
electrodes wil]l be _referred to as a "bank") is fornmed, and an _antistatic
film may BEHE RS Rask vatly ¢ dedredtpatiemeis Jprpadi end geripeithiony Eadhing drin he
pur pose : [ rqi The first [.eas0k.f Or f ' he

ot ot at 2P S ! POrHl BBl bkl EAROM4 O Whte fIHE Sublfo e
dur i ndL@arforming pewhiamve et SBmapadudtAadT], at ef alldhh@eteebRgputRASHBr b eduutthi S
‘is as follows, As . an electrode material for a light-emtting elenent, an
al kal i meBe! IFRPRH9™S ol by patigroigg iptqg desdred slege- whi ch may give critical
idamage to the L StinGS« I [ {:Sp,d in ctive
aver of a TRT el ot alebfhichfe alitags AR aBRLA o lEnetihe ool 1
makes it fonpalssiTht aatspaenseomdudtiot ifdbi2DF isytypically foim@l of ihdiu@rtHherxideq TPORMENT
the TFT characteristics frombeing inpaired, a TFT nmanufacturing process
t r eat nent"EHE Tpigp 3?%%8%?%%“%@‘%@9@5 froma light-enitting el enent

manuf aGf ur i Ng TRE QLGSrdnt SALARAL: SRAMRA" is (GneaNo r@&g?paxewﬁ%%ﬁ%s%@cti ve

| ayer of a TFT is prevented from Dbeing contam nated w t i netal.
Thus, whidrganidigsitlatgmt fitent behambe2(7 @r te prosad spadiffhtioss an 3Gulariey @b edit hisom
adhering to .an arra ,scblstr te. For the above-nentioned reasons, the .

anti st at i%€°TPET & Bivsls BEEPUEh I HR P AN PR 3 PREIAPT Y Tt PRl 9lFFUeHe Bilesent
enbodi meme,re AREL (o ad Bebﬁlﬂt’) R el el fidd M ImRyale fiLrﬁ’ "rﬁ%doe%rrﬂe(po e 2006

known antistatic material that can be renoved by washing wth water. Any
means f orthe prgavieninswlgtingh fitrgi foy Umapulpeseuske dreverging adhagging. orfhienGrsamcaamt ifst at i ¢

film 2%' %m?mg t%V\Entlas'tatig %Hr%nl,g'ttg) %re\éiex%\,\(liucs)g frgrrillea grlinagtostlljlgsattr;jaf tsgbsitrgtet g‘drfngsz}nat €.

(’ \ - inspection process ;ondu'cted later.

- The second reason for this is as follows.  As an electrode material for a light-emitting

(_.ﬁ-* element, an_alkali metal material such as Al and Mg is used, which may give critical damage to
the TFT characteristics. When alkali metal is mixed in an active layer of a TFT, electric

25 characteristics of a TFT are changed, which makes it impossible to ensure reliability with time.
In order to prevent the TFT characteristics from being impaired, a TFT manufacturing process
treatment chamber (clean room) is separated from a light-emitting element manufacturing
process treatment chamber (clean room), whereby an active layer of a TFT is prevented from
being contaminated with alkali metal. Thus, while the treatment chambers are moved, dust is

30 prevented from adhering to an array substrate.

For the above-mentioned reasons, the antistatic film is provided on the organic

insulating film. In the present embodiment mode, the antistatic film may be formed of a
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Then, an inspection for confirmng the operation of circuits or circuit
elenments formed 5 on the array substrate is conducted. The inspection
process will be described with reference to FIG 1 (FIG 22). On the array
substrate 100, secondary coils 104a, rectifier circuits 104b, ahdUM3ipef or m
shaping circuits 104c are forned during the sane process as that of
manuf act ugd : 18C 61,4 j : ve

substrate ﬂf%%. aﬁgﬁﬁﬁeﬁﬁﬂgk&gigﬁfﬁéﬁ Ig%(i‘(;l)eg E”l’s%"éx‘g’éﬁ?gﬁ’g‘gé‘% %g'rié%‘{:%%%ql " the
vi ci ni ty pkvianheg ahnuging sapderaee 1d060di of formon- eoattacticn@nmerFIGwWst dhoas a
predeterm ned interval The check Bubstrate 106 supplies a power source

vol t age aifd“8*Hri'%Y A théi.aﬂﬁ‘é ubsulqIfBPSEES the operation of circuits or
circuit el ementiheQnintin@edidnd¥: SIARShindtEe {pEFlion Wostaat 8) chase: ge
in an electric fiel éllﬁggjﬁd (gn reI ect ré%agne% iaclofi elld.u 15 ?&s shgev\nn%@ﬁtsﬁfoﬂ 3
the rectidn ée agiy eulistrate G¢} borideciednpisedsmitian gocde wal be descobgphwith o¢fereh@2,
and a resj ﬁ:tI@r &qg.%?‘sghe di ode 601 rectifies an input a.c. voltage to a d.c.
vol t age. Pilenk regent enbodi ment node, since the diodes of the rectifier

circuit 104b ars fugs mady i fibithee S@0E sed%%&S&ilésldafg,atre&ifﬁei Qi kg 1§EJ SaRh the

array substrate, TFTs are substituted for diodes by a known net od as
shown i n ¥Gforgs shapinEc@EuiB0ifids heormed haimgehakdnke prooss anthanofimenufyvaitmge

bef ore bej rectified i . diode 601. FIG 20B sh a change with tine
in a volt 'a?t %?c%%q%ﬁtéaq? i(?(fe15fdf5885.e%ﬂg°‘festhe TS RYBELYr om corrpgri son
‘betweerpthe gramh @eclFlsthstrdRA160Gs henPpaP hoRlodl G i8R, vich&y yoldcageaf ter

‘being rectified has 0 or a value having one polarity on a sef-period basis
(so- cal | edrbgrairl&hin hgonveinizaye)enngSwithe: pratigerming ivishtabge TohobwrkisubsEz@  20B

cannot be, ysed ,as a power source voltage. .Therefore, i eneral ,. charge is
cecumil ac SRS oo RS Ui K 4 2Tne sEr TS Free S BottEh®s o
be a d. c.or@btidgiemefs bH @d drayRubidaBAIFTGuNRaled 0Red BN aREarefih bE bRALL Yield
snoot hened by using a thin Tyl | m sem conduct or. However, because a

| ar ge- caprpdianylegtipraegoete field. necessary to form the area of a capacitor
itsel f. becones tq@ | ar i.ch i.s. not pr i.cal . Therefar 0 _accardi ng
Lo thetbr esent AagHt ORG-Sl P Sor FLOBL S Riroafforct BhF ilagdebSid
conbi ned 6021 ind 4 R6igtedcd0) eIt tecafitim BRItAG. taGIE td £dc. WMapebYn e

vol tage is snoot hened. According to the above-nentioned constitution, even
i f the cojFaenrtsmiodinens modpadqaedhe digdagipf the regifisy risaut HYb arefogupd RObesams! t age
can be s 1.Cl I eﬁglfl r i f..a. i tor is not
posi ti ve:—%&e%r gﬂhaée/%{sggﬂ%%l sa |Onngﬁ!l\g/(SiFrt"zi gégbesg%n’ ﬁPeng%rg 1& fll():%neuﬁﬁ?;%g gﬁn%(%)e? ktl)gr?ed.

In FIG Snohauictid sahovwgiskignal s with di fferent phases, output from four
di ode520601,

FIG. 20A shows a change with time in an a.c. voltage before being rectified in the

{f ¥ diode 601. FIG. 20B shows a change with time in a voltage after being rectified. As is

understood from comparison between the graph of FIG. 20A and the graph of FIG. 20B, the
voltage after being rectified has 0 or a value having one polarity on a semi-period basis
(so-called a pulsating voltage).

25 The pulsating voltage shown in FIG. 20B cannot be used as a power source voltage.
Therefore, in general, charge is accumulated in a capacitor, whereby a pulsating voltage is
smoothened to be a d.c. voltage. Actually, a pulsating voltage can be sufficiently smoothened
by using a thin film semiconductor. However, because a large-capacity capacitor is necessary
to form, the area of a capacitor itself becomes too large, which is not practical. Therefore,

30 according to the present invention, pulsating voltages with different phases are combined with 7
(added to) each other after being rectified, whereby the voltage is smoothened. According to

the above-mentioned constitution, even if the capacity of the capacitor is small, a pulsating
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L,

nunber of pulsating currents wth different phases to ea

are added to each other to generate a power source voltage. However, the
present inventionis 5 not limted thereto. The nunber of phage division
is not limted to four. Any nunber of phase divisions my be uéeJéi,N 2606 | ong
as an output froma rectifier circuit can be snoothened so as to be used
as a power source voltage. FIGS. 21A to 21C show a change with tine in a

POWEr  SOUKGitagy @t BEEuBRIcAI MoK enAdM Lid % .0 i s
to each ot herg FI G lélA shgmsoaner}exanpdq%rt?%rmdrg% J:era &‘85‘9%{5 ‘ig&q’ﬁl'ﬁ 009

vol t ages WoViiedi £ pudtadng V@Iﬁ?@@@@ﬂ bﬁ’r@f@dd@kj stroothandd. ot her to generate one
power source I wer sour ¢ enerated by adding a
plurality of pu‘?‘slga??%gfoélﬂ gﬁt&g “%r@ ’élfl dﬁ% o BE"I"‘ SRt f@%yoébﬁﬁéﬁ“eﬁ@l
ot her thafreaddedo 6t §tBE o inSnddd€ 8 @Blver Dufck F}Qlltz%er ef{@{i/@vet; @ pRidot BLERES is
bet ween the hi %hest vol tage and the | owest voltage of \l?ve

1

sour ce- VoPetdéaitedaderetq.  phiteenunber 06 phasaldiasion a mjwamtesiouorfoer voltyagentae eomes.

cl oser to r G. ,21B sho chan Wth tine in a power
source vof é‘ggg’é gllélgggeblif %&3}%& as@flavg’ %ﬁ?néﬁtr &ebﬁfcﬁ%{@é’%bwlwptg‘?r‘fefié?ent
phases. Caypakeagedistaponfeesshan@iayd.th time in the power source voltage
shown in FIG _21A, it is understood that a ripple is smaller. FIG 21C
shows a change ¥Sh2ifre 41K Pélowoa/\ehang@mtbem@im agevobiaimedithye adeinaibl6

20 pul sat h..di,T f erent with the change with

Comac ot i R RS el LRI R R ERDAR s 4 citeerogeic hat

a rippke for @ﬁﬁhth@rvolﬁgcmﬁﬁrdhﬂp&@htéﬁhﬁ)éé@,ard bdde8 t&@%réﬁé}qg %H&%}tﬁ%e%@}éﬂg Fl
ch ot her ripple

of a powefCUEGPHaSSy0l t age becomes smaller, and a nore sati sfactory d.c.

t b I of di
curTent o, b UGSl T 15 DTSR PR S B SSIEF

likely t oatippls rwoishemeshonertutlich Gfad@rd. céderk hepréRPACIA Mp rdib1e & ABRGdeL 602
is larger, a power source voltaﬁje output from the reclt)lfler circuit 104b

is more | PEESR the highes yohngseimd dlie lavisewsitageorfraceowes eurgevetser abed rippletine
recti figrsrﬁdlfef”é'ﬂow%pég?]réesvoq’tg% ontngg(g&%pt ttfé.rpuxirgl S 604a and 604b. More

specifically, a‘voltage clos Found i€ GUtput fromthe 30 terminal

604a, and a poue. Qb‘ﬁrshewyaldhm \hﬁh/ltlﬁ@ i ap@ﬁ;&drlsﬁ@rc@@bﬁzrgetc}btahﬁedo p&ing r om
the term nsll?ég?%. B conne,cti_?fg t he anode and the cathode of a diode in an
opposi t e UFTEBTIEERS VPYRESH Stk diftGrept PhisiionsPmearad cath b tchereet Withdmsunphe  can

be made opAREkdec tdhabbendiAa AR, ﬁlzugdémt&ggﬁam pRNOGRRRd L he cathode

are connect ed to the term na s in an osite di rec on W respect to
the diode, the HIGy 218 slpmsoef clang@wttbumebemmwm appesioltege Masihaliby sddigyid s or
crred £0 e;')u?snqué %’Col(taage:(s:i uit Icﬂ%er%htr }?h%lsets %oxggartrleg rv]v?tlilafLe lcf?a%lgg w(itlhrt?rgtl‘, En thgtp((:)w)er
\ source voltage shown in FIG. 21B, it i Is understood that a ripple is smaller.
As described above, it is understood that by adding a number of pulsating currents
- with different phases to each other, a ripple of a power source voltage becomes smaller, and a
more satisfactory d.c. current can be obtained. Thus, as the number of phase division is larger,
25 a power source voltage output from the rectifier circuit 104b is more likely to be smoothened.
Furthermore, as the capacity of the capacitor 602 is larger, a power source voltage output from -
the rectifier circuit 104b is more likely to be smoothened.
A power source voltage generated in the rectifier circuit 104b is output through
terminals 604a and 604b. More specifically, a voltage close to a ground is output from the
30 terminal 604a, and a power source voltage having a positive polarity is output from the

terminal 604b. By connecting the anode and the cathode of a diode in an opposite direction,

the polarity of a power source voltage to be output can be made opposite. In the case where
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are formed on the TFT substrate, and the nagnitude of a power source
voltage to be supplied 5 to the circuits or circuit elenents are varied
dependi ng upon the kind or use of each circuit or circuit el e@ei.200sn the
rectifier circuit 104b shown in FIG 3, by adjusting an anplitude of an
input a.c. signal, the magnitude of a voltage to be input to each term nal
can be adpesteid. and Fur taerdsareconbycteh@nge RgminalsTh BRlbppdshc BR:@BAREET @hect
dependi ngta 0(51 %Fhe circuits or the circuit elements, a power source

vol tage s FS% 13- {6 qirretion temiopipubbecempeennosiet ement s can be vari ed 10 The
rectifier circ ent.j on_i.S im to the
confi guration 3} ﬁ%ﬁ%@?ﬁcu}{ﬁé@ ga] El'ﬂgm?{etg Iltl‘glgé] \é]ﬁr?uéw t? STB%EQJ%%H C?rﬁm{ t‘f’éc%

present iawéntiedonniy TFDSulsstGiel Sid the Trrh@hlt&ﬁrbf AURPleY sdureh @ltaPOWRe SPHRGE
vol tage froman input a.c. current signal. The waveform shaping circuit

104c¢ | é df U %ECPF%H{ RIrQlt dgmenty e g dqpé@%mgpcﬁlﬂh&hﬁ\drﬂr usq:emgh aigewii oth
t ufie fe . th - Li ke h
e, i . &incuf MBMEL Orlflg\}% glf}’ei’!:ﬁﬁ:%elom%‘ (%{{, i f¥iG, 9! de ?IE]’B‘@P@ %‘8361 3 d

t he 15 wavef orm , each circul f'emen ng § &5

608 and dapaGid. csnglaba}ze angnibOR «re velepbitnad 1hput0t6rhsat:lh tditnehal Ben VR \EfueEM
shapi ng CEl it l%fl Needl ess to say, the waveform_shaping circuit 104c
i s not |ifHHEEMYS WHERHRS legualitohe §?¥6‘\‘?\ﬁe‘i1 flepgndingipor e cligaiedidhereistidpi ng

circuit 146 usedons: &Pﬁ&?ﬁﬁa}%%&@lfgwgg{h‘ L A GRDET f’fléu?t et Itsoc%k pelanal (CLK),

a start pulse signal 0 signal Froman e rormtllve force
-of an Ithput a. The cnactnfeantaﬂ(ﬁ;tam(chbouﬁaaluﬁn ttlikerptes&ihteuﬁrbgml & (ﬂuﬁ ieitefi r @MiHehe
circuit 104c are not limted to those described above.

A f h
\gﬁ\éﬁaf}; m\/ﬁs P’ﬁgﬁ?f?Pﬂv%\?é’fldP miCan bECOGEHR cPghl ¢4veispii tisrmssscaihapmiign eravcui t
104c, as HeQNGcRis tHahoMh <2 y%@l&agtl)v@er% urgce@(ﬂ[a%% r?gl An t%%t u?%%& 2).C wave or

an electrlcfleld capa eof pecifying a ective portion noni t ori ng
incircuits orTbé W@mft)rm Ei’la@ngmlrsulo104ch9aﬁl'ﬁa'ct&uhsizrcait asedAbisformiag aabouht er

is indi Cn}é .b X erence numerfa Gr?g& 215 On the check substrate 106, a
t r ansf or %?Nll FPecidi-1 2 P CIoHD 1l 13 FHEes,( PEEREILs O Bi¢| likeg ang jshaping th
crystals) \ﬂeﬂgfo\fﬁiosﬁl PRE.I % RhcHCARLA G dnS bk fé'éi%to\lsaédéeﬂlddééﬁ 48 cfa{.;fms ad?ﬁe in

an electric field, and transparent conductive films (typicall
| TO 109&0¢809 10oteitinaded constitge the waafinmi bhpitg eiromt HHcal N&@iﬂbsaltce:sqyc mm ded,

and the transparent. conductive.film 109 gro nded. The p ry. cojl
107a: o HEI SR HaPER BV E B mabe ot i oo n B e imr o PRo o

formed ORvavBRrakshans tibgikir @4e vgkien ﬂﬁtpréﬁﬁ’ﬁﬁvénﬁoﬁ"{ab&lﬁat@s mg&% ifal ?(Epﬁ} gnce

is provided at the center to forma magnetic path. Wien the ch
subst r at startypdsepignat (ﬁ’)amda%/vlé%ﬂ)'sgmaétfl@ml@ﬂelwt@mdtleptforsfooif dmainptthey carrentc| ose

I
2006 7or A0 Bepy By LR & Biats SReb P Bt R vy R Sl B Apohd dgated

(gft ween tovehdserdekdiiks a@bvd. e dgrﬂfs' mﬁxénywveée%acan% Butput ¥&h!BISvABRImMI S an
ectr Orrgtzlp\llneg (En%c.lﬁemgg nagrlgrsgeas tth ;rgia Sa%feoor]fd?ailgragr? I 'rlm ellgig)rrlxasnetzc wave or a
P g g g or an
electric field capable of specifying a defective portion by monitoring in circuits or circuit
elements of the TFT substrate.  Also, an amplifier is indicated by reference numeral 605.

25 On the check substrate 106, a transformer’s primary coil 107, a material (Pockels cell
or liquid crystal) 108 whose optical characteristics are varied due to the change in an electric
field, and transparent conductive films (typically made of ITO) 109a and 109b formed so as to
sandwich the material 108 are provided, and the transparent conductive film 109b is grounded.

The primary coil 1072 formed on the check substrate 106 and the secondary coil 104a

30 formed on the array substrate are not those in which a magnetic substance is provided at the

center to form a magnetic path. When the check substrate 106 and the array substrate 100 are

kept so that they are close to each other, the secondary coil 104a generates an electromotive
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rectified and snoot hened by the rectifier circuit 104b forned on the array
substrate 100, 5 whereby the voltage thus snoot hened can be used as a d.c.
vol tage (hereinafter, referred to as a "power source voltage")?7fjod 2806i vi ng
the circuits or circuit elenments on the array substrate 100. Furthernore,
an a.c. voltage that is an electronotive force generated in the secondary
coi | 104afordeShedP@nQfoi tadnGhyls SHarRedy beplRing ia8Ral vWBYEHORAEDYyd RemaNMefi ghdM
shaping circuit 104c forned on the array substrate 100, whereby the
vol t age tHuB2gkabde/can be used as a signal (hereinafter, 10 referred to as

a "driving signal”) for driyvin he circuits or circuit elenents.on the
array subst rat'%iJl %5‘0".’0 ﬁé‘%(gh,dyfshag ei%:ﬁrf)fnﬁh‘feahr%?ntsen%rfl{eg e “Br%eﬁ‘ﬁ‘ggfyc%fh R)f67% and
t he secongdatiffedcid sthOdkBed| By BR reel@SGrdileenl 108b debwial on FHleGRray23Mst-Qe 236, show
an enlarged view of the coils. The coil shown in FIG 23A has a circular

spi ral Bhapaedby the xpitags tewi smopdenideshde apasl asp3l.¢ ypltned (bareibatch, refrdsd of astche

coil. The.cgi inELG , 23B has. a.rectangul ar iral shap in ich
o |t er mEeeL s huRied B e R e EREA Pt B g St Bl uced
in the prestRiméByAHY.¢ abltadelthdiSs ANI¥ctiofMtivE Rl Ratralehen B8R kEdRdarWchil 104LT
the coil _is fornmed on the sanme plane, and the wring of the coil is wound
in a spi riaPPPEpEPeY siRs de e signahireniosady thnwaveferr: sheping dirpdt 1 Msrfotresdt dre

pl ane on [ il h Aq of the, coil. exhibit a
G roul ar ‘Shaisy Sl 108, AR e vBaesHRielabiaR op oG Lo bR PRy 2
Coi |, B0 |defeereditdtds, a dadving sgmed) GECOPAN CheBcir@Ub Sk Il et CRmA. @PRioRTdat el y
‘set by a designer, if desired. As shown in FIG 1, a primary coil formation
portion 19Pstefe 190k check substrate 106 and a secondary coil formation
portion 104 of - r 0 A erl ed
wi th each ot herﬁe\%ﬁttﬁg é(ﬁ%lrgg%g?%r%tﬁeegg@%; chggpﬁfl%n?rtg%g?cﬁg%aﬁy C(I%—l?&i&/aﬁ@gﬁ?om
an enl ar gidcrniticdvn dftaih FIGSI 20A wWESCesholvainhiangt yiceodflthd @ilkat i on  portion 107
is overl apped th the secondary coil formation portion 104. In FIG 23C,
the winding dit6CPLSROYR B HEwidA Ay HFIIE SBRALPARRE: dhvhichorpd Eaningls akane
as th i | i1 sHowe ol [ i § not
TR R e AR s A RS R R S T A

coi | may vweEchppbsithipals ard featiedsdt bbthendeafahdenily coil. In the present

enbodi nent node, i ected between the check substrate 106 and the

a.,gas.is i|n
array substrat e%'t‘)r@g“tghﬁh&?ﬁﬂ Jﬁ%%wgcﬂze%ﬁtb@f’?ré% 0% ObldeRU g dpihade PHiched
pressur e, wilfe 2 HdN A0 GortRaraline %nﬁ%! %%E SR S NLEMY b1l Esswgfrfat in a spiral
I e a Y y {hose

t her ebetween. This interval nmay propriate det erm ned
ski |l | ed ishapdae Thetefortjoneneesn inn tehigapdieston toghdpldiaentvhich depil danformed theal

i refer i n f.10. 2 Fem Furthernore, in order inj
as gg_se?ﬂ)gt‘%%lé‘é o%‘ ﬁjga(':o{l?na %xl%fblt a%u‘tcu ar s gpeoerananguulérs aprerP € order to J ect

<\ Furthermore, the number of turns of a coil, a line width, and an area occupying a

substrate can be appropriately set by a designer, if desired.

As shown in FIG. 1, a primary coil formation portion 107 of the check substrate 106

and a secondary coil formation portion 104 of the array substrate (TFT substrate) 100 are
25 overlapped with each other with a predetermined interval therebetween.

FIG. 23C shows an enlarged view of a portion where the primary coil formation
portion 107 is overlapped with the secondary coil formation portion 104. In FIG. 23C, the
winding direction of the wiring of the primary coil 107a is the same as that of the secondary
coil 104a. However, the present invention is not limited to this configuration. The winding

30 direction of the primary coil may be opposite to that of the secondary coil.
In the present embodiment mode, a gas is injected between the check substrate 106

and the array substrate 100 through the check substrate 106 under a predetermined pressure,
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check substrate 106 and the array substrate 100, the check substrate 106 is
provided with a 5 plurality of holes 110 for injecting a gas. Insulating
liquid may be used in place of a gas, so as to keep a predeter@UU@?
interval between the array substrate 100 and the check substra @g An

i nspection apparatus is provided with a driving power source and a driving
signal  iviekbyappRidéminctilibierdl id B (1ROUMeBRha ThiGRl e SAURGE b@%}ﬂ)r@ﬁﬂﬂ@[y
interference such as a halogen 10 lanp and a di scharge | anp nay be uséed)
112a, an djsrhiead by {wseskillerab theary | dboveremnsr the pESsnt emhddlalnnumm@earprrm@wa ng
apparatus_11 efore a v p dtoa TET ht fromthe ght
sour ce 1i§3m§§ﬁ558}af%@eéﬁ&bggapgﬁglS?QFEGFPB%f?ﬁgm55¥Pg€édefq 8&8}@eceH

I s capt urcebkagib@fute HORGRI B 4rh@ MbdRe: CRUTREACHELB suf@hi-oMRds Yo S@R0WES iaNg

i mage processing by using the inmage processing apparatus 114. 15 As neans
for deﬁbé$ﬂﬁgypgh@?%ﬁ%ﬂbhmbﬁﬁﬁhaa@erat|on of circuits or circuit elenents
formed on the ﬂmuﬁ% s r%;% TET s bst at e 1005 rovid dton t he ch
substrate 106, i fmay Be RS 1B P E’tpyg 45> SUEh SR P §LAECErYE 3?”%
Pockel s %Meeﬂh@&@ra?@ﬁﬂsﬁ@th 10t adcat efidck kieEaRes. changed due to a change in
an electric field can be used. In the check substrate 106, Pockels cel

108 is sandMAcﬁ@dn%@@MEéWP@ﬁ@SFiW@Wdéi@@b@GH@UEGE@@aﬁﬁ”ﬁh@ﬂge@@ﬁ@gé%@@trode
109b (FI 0

el ectr OO %g?a? 1{)@ %lﬁ 581? ]p éa{ f&lﬁr& EE h%%ng e, 1%%{6%6 Surcg aé rat %ai?g]

el ect rl@op;imls efbh dGkRATES laipSmay Be gfvangezh, uﬂ@ptléam@y@@@ml@c@tal \Qﬂbd)(fanﬁara voi t age.
\Thi s property can be used for ]3ht nodul at1 on, shutter, and generatlon and

det ect i orgnd a# 1@#&6&59%41% aseEtysAdd- | Belorc « wgltage by snphigd ina AFE, light froaydeor a

pul se vol ystal of
NH4H2 PO, Hf0utd ﬁ%&ﬁ%h?kg%daa ﬁ%ﬁ%%i {‘%h%v%‘}‘f“{gﬁ%d@s Egﬁr‘g Ca@“‘?efn L
Ci rcui t s imagechy theivides|camenatid 3 poblibhel By cadustitpSitmagt ?ro%s@m@fbly\iﬁﬁhgtt@e ﬁﬁa’gﬂge an
electric field, and the change in an electric field causes blrefrlngence
in Pocke@“@@%PWﬂﬁﬁ@F%%9 4 transmittance | ooks different. Mre

speci fiscal |y, aOnpaped, Wddy g{eﬁ‘fﬁhﬁ%%ﬁld oAl 608l %}/%&hﬁpgﬁﬂw}ﬁst ha
nornal CIrCUIt or circuit ele ockel s ¢ a po ticon over

with a defedtdoyeecirag wubsioe (SliE‘ICsubtstrﬁé)emmﬁtprd;@dﬂdsOxthegd:Heek sﬂfstrdtarm;r a For
exanple, a light transm ttance is varied between a normal TFT and a :
def ect | vé“ai"{flag (PPoke! eroesat prehras Lipd crrtahopockels colhwhess apBrRl CRagieisiics &eas
fol lows: whepd gudevi a8 g@ﬁ%@é&a ﬁel{i’hér?ﬁ’é&@& S@ @3¢ cl{;e%klgﬁosy flioBabodiBlsan
optical axis of ferroeF ctric crysta Pockel's cel birefringence is
caused i mel (@8 fevandeichal biteear s tfmit ethegodco1@n @dabt sdcond Blebtobclge’hﬁ)éb dFEd in a
circuE% %&)a circuit

(\: / Pockels cell is an optical element having an electrooptic effect (Pockels effect), which
utilizes the property that electrooptic .characteristics are changed upon the application of a
voltage. This property can be used for light modulation, shutter, and generation and detection
of circularly polarized light, by applying an a.c. voltage or a pulse voltage to crystal. More

25 specifically, Pockels cell is crystal of NH4H,PO,, BaTiOs;, KH-PO (KHP), KD2PO4 (D KDP),
L1Nb03, ZnTe, or ZnO.

The circuits or circuit clements on the array substrate are driven to change an eleciric

field, and the change in an electric field causes birefringence in Pocket cell, whereby a

transmittancer looks different. More specifically, compared with Pockels cell in a portion

30 overlapped with a normal circuit or circuit element, Pockels cell in a portion overlapped with a

defective circuit or circuit element looks brighter or darker.

For example, a light transmittance is varied between a normal TFT and a defective
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element. 5 The refractive index of birefringence with respect to polarized
| i ght having a conponent in a direction of an-electric field is determ ned
by the intensity of an electric field. Therefore, in a plural QtiNQig
circuits or circuit elenents that have the sane structure and are operated
normal |y, an electric field with the same intensity is generated, so that
the refrddli foemed indepixdf The reaginefot thiscis as yloak: wWhend @@ideisobstAwak bapped Wi th
each circuit or ci rcullt el ement 10 becones substantially the sane.

However , S84 &t gEtVFIiUEa ' e PRy et ddeirprlectide foiel dePaskele gplil, Worefrinizenes | 15

el errent [ r t ¢ r..no

i ot ts o a e TR I, oo RERNR Bl T, R op TR

f erroel ecteament.crystal in a portion overlapped with a defective circuit or
circuit el enmen ifferent fromthat in portions overlapped with the

ot her ror mal &P% JPFRetige pdexc of ireiingrasre M8, ropprRsh A RRIVIZEE labshavinge ai s
seen thr QH&BOIP@%PK%{ 8ir&fibh of & 919&;1!: ﬁgldg il‘:ﬁﬁﬁ&fjb W & el?ﬂt?%ff Qe L e}ft%ccfle'iac uit

or circuit elenent |ooks brighter are h por I ons

over | appéi“diewfqrh inor plataliey pLoirdudts or cucmc emeinemis enenibee tHEonmesanpie, argisars hown
in-EIG 1, th ible htJnadlrectlon vertical to the
array s ul?g?r?tgg é’ofn%alg'p i tg"leﬁﬂr/‘c E?f‘ﬁ lt}éﬁh d&tle“%Vslf STRCEth @ dhak thsgraGtive
beam spl itdeRof BREeledfc tctﬂﬁtzﬂ rlﬁeanﬁéﬁlﬁn Q;veltlibg)ecli it cdch ORI Qr &RuiISRERY @

transmttance of Pockels cell is calculat to detect a detective portion.
/Resul t19 @b@cmqse@bswﬁﬁlﬂmihte&mmg light a plurality of tines may be subj ect ed
‘to sonme-arith tlc roc SSLgt?Iéo det ect gﬂfectlve ortion. al so be
possi bl e that S G gepgralidip gidelectiy druitn b‘é‘é‘fté’(lfnéﬁ“els SF‘FB‘&%“ to a
circuit dediegial ‘ﬁiﬁnftﬁ’a[t deRGRRE L 90 10tI§:PQOItH!iE‘? cirﬁ1§%§'¢fr¥u1péierﬁ5ht§ | egfetdiGref ing! d
generated in the circurt 25 dedicated f i nspection is nmeasured by using
an el ect rawstive insker rmé rferrositnsic byystah & prmmevemlfaplaeddeﬁb@t difectivpadichited or a
defecti ve. riLon cified. The circuit dedicated

for ins pglé{? ‘#el}?’ﬁrkt&%%er?ﬁﬁ%@g@@% %OWI d‘it]?ttg‘hg hﬁb“%’é‘ﬁé‘lrgmééﬂr | in

all the eirt:GuUilESens. WhECHHEvi&d ﬁmmt&sts@erberwgﬁn%emdmm hehaly cvefRigeliyi ng
and speeding up an inspection process. The detection of a defect is not

limted tthee gefrefivepdiceit om cirawit elehventpioehehngiuet @cdarlom, c@Gpanest Wobl pogtions

appl i cabl reuh Ci.rcuyi ment. For exanple, it is possible
that PoC erfagp %tﬁnomgvelﬁuéﬁﬁrﬂmvd hﬁ gri ving circuit or a signal line

driving circuiFor exiiilpa, 4s8hb@t b ¥6. 1] meeeﬂduang@ryo&scm@dwhmeanﬁﬂm@n defiegtive
portion can be simlarly detected. Furt her nor e, JUN 2006 defects such

as di scoffh@€rrah sty 1% fdit Oy oping g eréeal sesem ﬁflqhmataewlamwi hepoosplitedapi ce
subst Hat fhe ]ﬁ@ﬂSlg ofﬁhmiélﬁ é }ﬁogférg%éﬁ%refb Ct?aﬁlgnﬂg%nce 0 ocf?eﬁ"c?e;ﬁ% afc ﬂ?eq to

i nspectl on process, IS con
( b detect a defective portion. Results obtained by monitoring light a plurality of times may be

subjected to some arithmetic processing to detect a defective portion.

It may also be possible that outputs from all the circuits to be inspected are input to a
circuit dedicated for inspection, and the intensity of an electric field generated in the circuit
25 dedicated for inspection is measured by using an electrooptic element, whereby the presence of
a defect is specified or a defective portion itself is specified. The use of the circuit dedicated
for inspection makes it UHneceséary to monitor light using Pockels cell in all the circuits or

circuit elements to be inspected, thereby simplifying and speeding up an inspection process.
The detection of a defect is not limited to a pixel portion, and the present detection
30 methoel is applicable to any circuit and circuit element. For example, it is possible that

Pockels cell is overlapped with a driving circuit or a signal line driving circuit, and a refractive

index is monitored, whereby a defective portion can be similarly detected. Furthermore,
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substrate on the array substrate is suitable for a product. Thereafter, in
the case where an 5 antistatic filmhas been fornmed before the inspection
process, the antistatic filmis renoved, and the organic insulagigg§i | mis
etched to formthe bank 207, followed by a heat treatnment at 230C to 350C.
Then, the array substrate 100 is separated-to formthe TFT substrates 101.
It may bdefeats snapssidagcohnecten endn stedt-Siycuttvased $kiduteddviting bha davice howtriie f or m
TFT substra%es a}ni éhe 0 secondary coil formation portion 104 (the
secondar yAtOT "MEO25 % HE rectifier circuit 104b, and the wavef orm shapi ng

circuit 104c) Becabdte oPifea¥boMhStkiBh& HRPccbRMEYEEs, iPiek if T
substrates 101 ar?d tﬁe det ection Jlci rcul ?ecztalr evﬁf?or rrgecll sgo ﬁgﬁk%’ﬁ%-gg% Erﬁg

circuit @wbstrhle OPFfic ssupstbsitae EGlitatdn fhea papactat Eberbatfem ihhée seecondat yncoi |

104a, the rectifie ircuit 4h, and.the . waveform shaping. circuit 104c
used i i ERETTisSHECbrsaiep et dlive T nopecior Pt GF OR HEaF mh i sl

physi cal aﬁ@ﬂﬁ@ﬁ%dnﬁﬁﬁdﬂlﬁfrﬁt}ﬁ;ﬂv‘ﬁ%&he@% R bk PhP foRowc Ny hOR trtsﬂﬁ‘xfem atel
el ectrode 206 of the TFT substrate 101 determ ned to be suitable or a

product i2ZA0%hie 3aB8ve- ment i oned i nspection process, an insulating film 208,
—an organic ¢ 0

und | ayer, 209, and a cathode 210 e formed, A TFT
substrate deter ne’lnhgﬁ_ afrgyﬁlébsgrﬁﬁslgﬁfsaiﬂpgra%grw g"fﬁr%a”&ﬁ SP%gtr.F@Frg%d IFFBPth he
manuf act ldp;brgﬂid@ﬂ??&ﬁaimhﬁﬂ BNao¥s keiled iR (iehRHow 2D OMETFTtsubSiraRQSSdbIe t O
repair the defective TFT substrate so as to be suitable for a product, the
. def ecfPv eccprary soil é&paiatienl pamtign rldt iha edecandatyhveil i Iidp it feotifiproces d Odgand. As
“the insulating.film208, .an. arganic,.resin insulating. filmmde of
pol yi m ot Wi Mgt TOIO0T 1o Gl B RLIS Hostefe egeritve TET

t hi cknessgut@fratds 101 InAMDYeSRIN GRAL 18 -formbascOfhaRIte CirRAP OHAR bayiey TEP9 s
formed by stacking a conbination of a plurality of 25 |ayers including a

hol e i nj &éstratg 10hgar be gephgicd framathepoeandpryyoeit 104z, W rectifico ckiwiy 104y end than

el ectron rt layer,.~and an el ectron injection |ayer, as ], as a
i ght - enerFEAT bl SRE of0huda B Givfike BhESh e it PagErasBl s
pr ef enrabbpyystabetinnddich Ghed€Htwidth, 4shé&wn 2DP1GTBe cat hode 210 is formed by vapor
deposition after formng the organic conpound |ayer 209. As a material for

t he cathode 21Bhenngt thenpigel\sadsods 2@h ofthe [FFIagubsivaty 401 dglerfined3 ke witeblam and
l'ithi i f . b Li.on . | f .
I thium fOrba”fyr&ﬁlx%gn ?hcg !raﬂogﬂe:nﬁ’erntﬁﬁfgedg%l?ﬁe%ygrpS{Oggﬁg,ggns inéﬁlgﬁq%ﬁ% i 208 fgnngrn anic

bel onging to" G o in odr c and a num- ma used.

The. t hi ekmpssddbydrh®9, aad hogehddt Q2 1i0sampriefeddablay TaDolbsB@e eteRPi@edmd b33 2
JUN 2006 As _descri bed above, a light-emtting device can be manufactured by
usi ng a PPUFEME ) 2 prodygips gymer ffws theomay degtiotreoapalysis gbatdckce 100.

In 1 g oPRARGNT is HERAE PRl B et FFF TR B%E 1d Se USGHcaS AProdlliBhe

Substrate.
(‘\ defective TFT is repaired and returned to the inspection process again.

As the insulating film 208, an organic resin insulating film made of polyimide,
polyamide, acrylic resin, or the like is formed to have a thickness of 1 to 5 nm by spin coating.
The organic compound layer 209 is formed by stacking a combination of a plurality of
25 layers including a hole injection layer, a hole transport layer, a hole blocking layer, an electron -
transport layer, and an electron imjection layer, as well as a light-emitting layer. The
thickness of the organic compound layer 209 is preferably about 10 to 400 nm. (FIG. 2D)
- The cathode 210 is formed by vapor deposition after forming the organic compound
layer 209. As a material for the cathode 210, not only MgAg or an Al-Li alloy (alloy of
30 aluminum and lithium), but also a film formed by covapor deposition of an element belonging
to Group 1 or 2 in the periodic table and aluminum may be used. The thickness of the

cathode 210 is preferably about 80 to 200 am.
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subst ridt skdlet & the 4Ed
fintensit X:m%gr I)If foAScY secélti'farrye Q(Eil ﬂjnth%xg(?f :p g@ﬁl?;rgﬁ%)gﬁf Zlg\%gs?yprggr{rligﬁl % [

However, a quartz substrate or a plastic substrate nmay be used. In the case
of using a plastic 5 substrate, a heat-resistant tenperature of 'i -
substrate is low, so that those skilled in the art may approprlsﬂJ E@b
determ ne a manufacturing process conducted at a tenperature which the
plastic substrate can withstand. The nunber of turns, line width, shape,
and ar ea occupy¥ri§saibsdeeean dishifcrpiting device gpmbel monufa¢tered g dking s emkite and
the array r.opr.i rmned by those 10 skilled in
the art. qﬁio%m%g‘\s/sqéféﬁa?etsqlﬁgﬁ?ﬁﬁ%?’?glrle{)m#agtsﬁie%gtg%hﬁe them considering that the
ratio of the nuwribiey pefert WiitHdRhend rsRIBOANALY sGBdttatdt B ddd@tas Ofy &rdr LW Me COI |
is inversely proportional to the ratio of a voltage introduced to the
secondar YHEHEL fSlupiasubppEiced plastic Redspte ey pedsid . IEMsgdbneintsingodelagicls | n
t he pr i . th in i met had. for a .TFET. substrate
w1 Do e B R R e ANBLO BE ol RRSRY R hRR R%e iSRS £
or cCi r cuithayehpid@itatel P Betdrnlind aStfifilfdctirtgl RN coHuabd af & aynSeudisle ratieh alce
operat ed, an el ectromagnetic wave is generated. According to the inspection
net hod il sdsHate gan Wdhgiadsent enbodi ment nmode, by neasuring the

intensity and f . 20, o I.C V. n he iptensity
and frequency o g?‘tldglrﬁg%/8@%%%25%@%’?@%%%%?%%@% héél O%@a@ﬁ I%g %fsqg‘étf:ager £ glancozleri od
of tinme, fbimddsoncbathdckRabstrhiicand HE HtapStbsabe chs bs ikl dteranifdadiugbse The
intensity and frequency. of an electronmagnetic wave of a circuit on a TFT

ﬁéwﬁ‘é‘”sléﬁ igpgpm g detemiinethem. ¢ogpidering Beibe yatio ghthet he

i me

may be previously neasured and used erm ni n5 t he
sui t abi | irhyo affa wltdgelingutisied ad the b@ion@arp taitivahat agiled to tepeitabscddll Circui t
el ements on a TFT substrate formed on an array substrate are supplied with
a power source voltage and a driving signal by utilizing el ectronmagnetic
i nduct i o ldihd SodgkBE, the intensity and frequency of an el ectromagnetic
wave and The 1ntenSity and frequency thereof on the basis of a certain
peri od%of ti melq thepesstnti amiiadiveng magle candGempasetied mpthod Somg TET chiesakte will

substrate having. ant ennas ca e of asuring an el ectromagnetic wave.
The chec%eéjgﬁé‘gg%’fvgg fre tﬁ%@@#'&éﬁaﬁﬂrﬁa‘gﬁpri mary coil 302 in the sane way.
as in 14 2 JUNy2QQG;Emhadi deni «lRRER:s bn A8 e form¥ @bt 898 PsidbRAt 64

between two termnals of the primary coil froma driving povwer source and
a drivi ngpsiaggdalani dptitomzggpaliatirge 305genantedl ecigronibtg e thé angpectice getledat ed
bet ween t

termnals of the seconda coil 104a. Then, an,a.c. vol e
Chat 15 AHOSSGhET Bgtro FBiuEmgRera: Bh ForFRE [SeUnaLt gt gpqienty of O

20 electromagnetic wave, and the intensity and frequency of the electromagnetic wave on the

(:\ basis of a certain period of time, it is confirmed if a TFT substrate is suitable for a product.

The intensity and frequency. of an electromagnetic wave of a circuit on a TFT
substrate determined to be satisfactory (Suitable for a product), and the intensity and frequency
thereof on the basis of a certain period of time may be previously measured and used for

25 comparisbli for determining the suitability of a TFT substrate for a product.

Then, circuits or circuit elements on a TFT substrate formed on an array substrate are
supplied with a power source voltage and a driving signal by utilizing electromagnetic
induction. At this time, the intensity and frequency of an electromagnetic wave and the
intensity and frequency thereof on the basis of a certain period of time (a certain timing) are

30 measured by using a check substrate having antennas capable of measuring an electromagnetic
wave.

The check substrate 301 is provided with a primary coil 302 in the same way as in
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5 104a is rectified and snoothed by the rectifier circuit 104b formed on
the array substrate 100, whereby the snoothened voltage can be used as a
d.c. voltage (hereinafter, referred to as a "power source voIta UN fiRr
driving circuits or circuit elenments of the array substrate. errmre
an a.c. voltage that is an electronotive force generated in the secondary
coi | 104&Embeliappmopicilat 8Viensinape doltageds sprdied betwavetvor rarijnad afavefibmay
shaping circuit 104c fornmed on 10 tﬁé}ivarray substrate 100, whereby the

shaped vl !B RISEd S8 389 fREVERERal Raft @paratpeler fedete By
"driving gicgMadendrafe@beilfekY tAGtehBRals bf Bisd Sn@ry Eoil fiut €l enents on the array
substrate 100.” Wen a driving power source and a driving signal are

suppl i ed by t hdhegchid¢. eroligger dai s anaﬂtebtmhvettvmﬁcetmgﬂmemltmpmn@e Gedondary,cods
descri begl?l n, Embodi circuits or circuit 15 elenents forned

on t he TP} t?bf%‘fttfacfiemar%l%ge? ﬁt s fF‘Hlftjé it 1048 forgied o BRaAG et PE TRV The
I ntensi t yapdSREGhbsti &dtegeedterseats%q 8186L, LI Rmag kéiné‘tf%}’,ere%ﬁgd 408s a
i nt ensi ty and spectrum thereof on a tim ng basi s  a nmeasur e by ant ennas
303 pr ovi‘dedeopourtre voliegek) substiviag eciB0ils or Agrctih eslaimingn & Sh8 GBray substrate

(electro etic sensor rovi ded. on the check substrate 301, known

Sensor s (AHPGHIFGE T eh b 8S0 FREMEO GRS EEN 1o

may be us@appréfiadiy "sﬁb%%ﬂf% 8 sighfl WAREIml 8 2 tvlaeefetaeetﬁpﬁtgbétctlﬁtle4§%ﬁetont 0
cone into contact with the array substrate 100, and to enhance neasurenent
T epeatldbithd ayayp fubsirate] B mdwregmahd ehapad/efogmefraatl@dugeﬁr o tshalc(hecumafsr, or
‘circuit el cptts onJ; e. arra%{ u‘% %1 : Ej‘; ) re uired to al vvad_%l{s keep
a predet@iine lvérfg g t 1é(m(gh BTSSP SR @Tmﬁ?tta PhEe PRy
substrat euﬂselgteﬂoo the present enbodi nent node, gas is injected into the
check substrate 301 under a predeterm ned 25 pressure, whereby a

pr edet er mi ned Miea la\ﬁlilvnigqu{@etsmbeft Yuslendrivies et Rr@ubeltqdd:tyethe@ipuanldmtdué
array substrate 100 This inte va at I et er mi ned b t hose
skilled iRt he" artonn %b%‘% & A dﬁs"“g‘% 0 SO s acéf‘:“tt%%f iy val

I S set15s@ledgentsCoingdd onwht TFT sabstaRGee @feral&i totg@nez&g ,ahl @]ecﬂr(ﬁlnég’n@ﬁdf whee. | mhect
gas, the check substrate is provided with a plurality of holes 304. FICS.
4A and 4Bﬂt§e%@ﬁfilseeattquyl afibovepetaed eﬁetﬁrqﬁen%@twerﬁnfl Hee pytgngiy yndenecsuz02
and a 30 r e c r 0

bet ween the secon%%irr%q%%ﬁsIageo%&fh%drgﬁga%fﬁggx erpﬁ(g Ee On HqI% I%&L ub ezgt?ngdri:gl 105

on the arAsaghe 2ulahdsa303 EQrohtgtelie s@RbE) pR%id3In thdﬂ c@dcﬁ@’ubit&t@@@ﬁlhﬁo&n
resol ution required for obtaining positional 15 2 JUN 2006 i nformation such

as the i AETAS Eyterrg havipfd mapsBimens fspeeacy Satgyplet MHNR & @éﬁetaatbédw% om
m nut C'Fﬁlgpée&nt%ﬁ étm%réé}uf'ot o) l?%t?bs AL RIS ng%rlg?/%(ﬁl?&%%l{] ]a‘P y It

IS pr efera an I1nterva orm ng ant ennas
kSt;,u bst r at euifratei 190nAdac ashamnBinkasatenpas&pbitailirg of hxha‘ectfmxt@nsmﬂa\kzhveagthaﬁmas can
be formed. The interval for form n(% antennas 303 may be
from the circuits or circuit elements on the array substrate 100, it s required to always keep a
predetermined interval between the check substrate 301 and the array substrate 100. In the
present embodiment mode, gas is injected into the check substrate 301 under a predetermined
25 pressure, whereby a predetermined interval is kept between the check substrate 301 and the
array substrate 100. This interval may be appropriately determined by those skilled in the art.
Howevwer, in the present embodiment mode, the interval is set so as to fall within a range of 10
to 200 um. In order to inject gas, the check substrate is provided with a plurality of holes 304.
FIGS. 4A and 4B schematically show relationships between the primary coils 302 and a
30 external signal input terminal on the check substrate 301 and between the secondary coils 104a

and an external signal input terminal 105 on the array substrate 100.

In the antennas 303, in order to obtain a resolution required for obtaining positional
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5 appropriately determ ned by those skilled in the art so that an optinum
resolution is obtained in accordance with a pixel size. Furthernore, by
keepi ng an interval between the check substrate and the array su sWa[Uﬁ to
be a predeterm ned value as snall as possible (100 jtmor less in*“ é‘
present enbodi nent node), a resolution can be enhanced. 10 Measurenent
resul t of itfpmnation endi asythanotefsiyoumdnitgquedcyant @l @edtoormgnet woeivierates from
obt ai ned by the, antennas 303 and i s %nal %zed by an i ma%e, processin
appar at us T8EC CHHESByIrCuf flEgqRts Lormadqn 06 3 HAURSHENE Vel at PregiRimETH énvave
can be di m [ .9 . '
i nspecti o%ﬁﬁe??ﬁgafd;@gnc osedgéia?]{)jt) %ﬁlﬁr%g%lﬁ“bg? %39%%?5%0%3& d’? hdté%i%ble »0
oper at i onthef ndre smil coicnsasocanchy Curivied el Enehtavdl doméetnonp tdrenrak 138y wapsET at e
is confirned b asuring the intensity and frequency of an o
el ectr oﬁa@%??%at‘?}sgg“eterﬁ?éﬂ Baserskyied thide artse hat & oRgpmET Fesplutionisekiited iand
the i nt engédoYdaa0dy il £G4ENGY Of an el ectromagnetic wave on the basis of a
certain period of tine at the sane tinme. Therefore, it can be confirnmed if
a TFT subst r at efurthernsaret bplkeepiog am prrodalcbetwidnhile ehcshaubstper andl thf atrape.
20 When th '{Jnts_eﬁ)ti on ﬁroce.ss delscri bed in the prﬁ§ent enbodi nent node _i_s
f& 3 3 (

conpl et ed®"?® PR PEIBETTAEE valgp 25 small f5rpesabie; (APQ #rm ar (ase i itherpresent

subst r at egmb&fimedtRsRRfali8dotutn chit BOL@A4L | Ng el ement may be fornmed on a
TFT substrate determihed to be suitable for a product to produce an EL
~di spl ay® A TFT Medssremzne resuly diehatintamdity chndofrequenynofern sichstmagnetic waveus d

‘crystal bejn al.ed ther tween to produce a liquid crystal.displa 25
Be)éaus e of Btfl %83581 gl\? RN S?@Eél\é\gfsr?gﬁlgﬁf?dirlgnanpl%gee%rgg‘?sﬁ’eg ﬁﬂé’ﬁatilﬁqddﬂe%c%by’
nmanuf act Ufdtdigity RIiREREDn & kel BlectBdthddhbitd vRkENBRtbd FispRYed, OB Qpea bIFT
substrate that includes a nunber of =~ defective pixels or defective drfiving
circuits. catfie¢asitore, a material for forming a light-emtting elenment is
not wasted, whigh can reduce production .cast. .Furthernore drj vi ower
source or a dr i‘\g/‘fcr?ﬁﬁ% Ejongjf RRRE %%tiﬁ?glfigglgﬁedafpﬁé@preé%j?%%’g??%%mioﬁgatge
non- conbasperffRANGH the Teief 6 SircuitUgémérts BT Hhaetle fabansasiiard R%kohArhieb@r r ay
substrate during the inspection process (or preparation for the inspection
process) M§asugiag thennisatiy anddreguenty of abslochemagntc vageptreoos! ol eievits
Enbodi ment . 1 r {- i t li-ght-em tting el emen .
mant act ubsgr ks AR ENOE L e o AR TS G SR g of
Herein, ancexaipirddQff titnem tHeodme it N Thaetdis, it @ndeRbX@med if a TFT substrate is

suitable for a product within a short period of time.
20 When the inspection process described in the present embodiment mode is completed,

™ the array substrate 100 is separated into individual TFT substrates 101. Thereafter, a

-
I‘\

light-emitting element may be formed on a TFT substrate determined to be suitable for-a
product to produce an EL display. A TFT substrate may be attached to a counter substrate,
liquid crystal being sealed therebetween to produce a liquid crystal display.

25 Because of the above-mentioned inspection process included in the manufacturing
process, a light-emitting element is not formed on a TFT substrate that includes a number of
defective pixels or defective driving circuits.  Therefore, a material for forming a
light-emitting element is not wasted, which can reduce production cost.

Furthermore, a driving power sourée or a driving signal can be sent to an array

30 substrate in a non-contact manner. Therefore, dust is prevented from adhering to the array
substrate during the inspection process (or preparation for the inspection process) to

contaminate the array substrate.
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portion having a light-emtting el ement of the present invention, TFTs (an
n-channel TFT and a p-channel TFT) of - a driving circuit provided on the
periphery of the pixel portion, a secondary coil of a transformer, a
rectifier circuit and a waveform shaping circuit for |nspect|ng‘mN| ng- of
a TFT substrate on the sane substrate will be described with reference to
FIGS. 7A-7D to 10A 10 andl0B. First, in the present enbodinent, a
substratg gog,nade of glass such as barium borosilicate glass or

al um nob te glass, which is represented by #7059 gl ass and #1737

gl ass pradinced.cqys Corning Co., is used. As the substrate 900, any substrate
havi ng {ransparency can be used, and a quartz substrate nay be used.

Furt hernore, anphagtdsentldmisxibsintad Ggltasningghdabent esinstanes weblisicandhag a
treatment tenperature of the present enbodi ment be used. Then, as
shown Pnprﬂﬁfet inygntion Wide depaibedt | Rereimy rqﬁwrlqﬁé&enegoda@f menetﬁcarrrnag pitel m
such f

oy 11 BPT oy e Ry e nnPlt e st o T R b Budlel YEE e o
t he baseprchmuehTF’h)g)ffar drivi@Ddircuéa pravidiaidnl the pa;pers@obfﬂ& kel pottivhea sddomMBrer

t he base |P@§Jatrg%Wfrln19 1 may. haye a singl e-]ayered structure or a

mul ti -1 a§¥ B & T Irwafcart r@far%@er dhagmgichentf 198 (NSRESURG VAT As a
| over | ayTQfibdif oS SarhSibsRAt RQI Bé hé&%,wﬁ RbdrdrdcOfh PIOHIZALIYE, %odal m
90la is forned to a thickness of 10 t nm (preferably, 50 to 1 nm
cusi ngl@i E10RH3, and N20 as a reactron gas by plasma CVD. 1In the present

-enbodi ment, t silicon ox nrt e film90la it ratio: .= 32%
0 = 25 27% h“?‘fs’m’% %’/éi%fs aré??’ﬁfé%ie (9§8§‘B%Cf? %iﬁ@%sss‘&ﬁi #ob ?fiﬁm Then,
as an UpB@rﬁsﬂ@a\{@élasser aﬁdiﬁn@l?c?r@sm&%’é@sts' Refich id r@br%%ted 7056 9D OX NN EY de
film90lb is forrmed thereon to a thickness of 50 00 nm (preferably,
100 to 1B@snmyoduesli hy Ghtrihgafid., N2Ousad. aArsemctaubstragaé;)O@y apy ashwratecCHBYing n the
pr esent nbodrnent he silicpn ox nitride film901b osition rat.io:

D o BRRPEh Rin b sy SR MASGDS o8-  HCLRTRSEb ot PEOUE nm
30 Thes, sﬁﬁﬂt@om%fgt Qea fi‘é@sl’t;ﬁlcgo'gltﬁs@ar%% Al GediRfehderRfbrilR BaS@ei potnat i ng
film901l. The sem conductor |ayer 906 is for formng a di ode by def orm ng
a TFT i nembediwentfmayrbegiseuit. In the present specification,

sem conduct or ncl udj annel . for eqgi,on and 006

Ceqi ons 1o be TeEati b SRR A GPERGRm R ENR ot FRESP Thenddisi Ay

i mpurityad 8 saRgedxidd fam, Al GhcRoNGRBLfIAL I00R didoh ﬁi@n&eﬁrn@fi@fdrﬁlédtoﬂ @& an

active layer. The sem conduct or | ayers 902 to 906 _are obtained bé form ng
bied

a sem cofithsEtis P09 IIrhthememjlt mbetrlmxeghéh@sbagq selatingelilyy 981 bisrrodanbine
( S pUt 58 r &tg%tunl:‘ qug\)i/ev%r atﬁg%a nSul P l?n '9bi( Hiagl }falxjrg Jaescfrg I gatyﬁre r%(r:rt]ugeogrd;lzj(:t or

ilmto kKnown Crystal T Zat crys i zat'
(CF yst al | inaai-iagéred binesturalof two or more layers of the insulating film. As a lower layer of the

o

base insulating film 901, a silicon oxynitride film 901a is formed to a thickness of 10 to 200

nm (preferably, 50 to 100 nm), using SiHi, NHj, and N,O as a reaction gas by plasma CVD.

In the present embodiment, the silicon oxynitride film 901a (composition ratio: Si = 32%, O -

25 27%, N = 24%, and H = 17%) was formed to a thickness of 50 nm. Then, as an upper layer

of the base insulating film 901, a silicon oxynitride film 901b is formed thereon to a thickness

of 50 to 200 nm (preferably, 100 to 150 nm), using SiH4 and N>O as a reaction gas by plasma

CVD. In the present embodiment, the silicon oxynitride film 901b (composition ratio: Si =
32%, O = 59%, N = 7%, and H = 2%) was formed to a thickness of 100 nm.

30 Then, semiconductor layers 902 to 906 are formed on the base insulating film 901,

- The semiconductor layer 906 is‘ for forming a diode by deforming a TFT in a rectifier circuit.

In the present specification, a semiconductor layer including a channel forming region and -
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crystallization using a catalyst such as nickel) to obtain a crystalline
sem conductor film and pattering the crystalline sem conductor filminto
a desired shape. The seniconductor layers 902 to 906 are forzﬁ(j %ﬁ]ﬂf

t hi ckness of 25 to 80 nm (preferably. 30 to 60 nm. There is U i cul ar
limt to a material for the crystalline sem conductor film Preferably, the
crystal | i F&IODO t& bfri GOREE ceedmm fiid @rﬂmywb@nriatd!ewmre s Inttgpmingrurigy &idddedm «

ger mani u I 0l.to oy. t he .presen

enbodi men ,%§§Rl%lﬁg?t{ (néﬁfsn ag? |Qe reri;erffidl tPna@\éé aftbvrer}é% 't oﬂ?f Qt“’ﬂi“tﬂ?ﬁ'é‘ﬁ%r laygys 882 hm
by pl asmawCuis, a@nshidifer Baffb@iing @ SAlicthiQioCOR! 8ivihdgn Rhekabuyasuhgtd,,op the
anor phous silicon film The am)r[E)hous silicon filmwas dehydrated at "500C
for one h@fwvn m@ﬁ‘éﬁ lﬁ’ﬁllUF*9f11ég:>Ié°lCéff i Eﬁ%&maa@V%OOhﬁdﬂ@ﬁl %N@J@mmf’ thmsbnstudn]cbctbed to

| aser n n stal li.zat.ion, stalln

sili congfﬁﬁjlm Fg c())rW r?e? y%gz%ro yst(EaF% SR Gh ffi’elnﬂ? }/St%g 48Pndge

phot ol i t hagstalpytionQusio@f Adedl@st SEEH SOMERLTY @F oblAY 8 cBysBflthetsOmROBducr i, LhE
sem conductor, | ayers 902 to 906 are fornmed, in order to control a t hreshol d

val ue of RRitPFNe then@ysialhng srmigendsetor sl rintogodesivsl $BBe. meRhetsemitopdetion lajera
t | f
manat act o s 06 Rl o £ R IR, COS B b AR ol B feva ThEse B, * a

pul se- oscpdriailardimit ypemakerigiqot ihB@@léﬁlllidegblhrc@ﬁﬂﬁcfdr Agn! YPRfRWY, MRS crhasighe YAG
| aser, or YVO4 |aser can be used. In the case of using these | asers, a

~met hodl PrasfrBeodugpt Bin syt iamadeadieyilican gpw sibien gee@ammrfﬁaqeaégr 84901 It or

e

o conauiid bl oo B AOBRGRg O SRR BT AP ks 26

sel ect ed &fyss thQ)yS;MhdrﬂlzBdZVD] ddethareafieriQWeN@ion dontdinifs GA%kEl Gas Lh%ldngn ake

exci mer | aser pul se_ oscillation frequency is set to 300 Hz, and a | aser
ener gy deﬁﬁ%?rpfgﬁqusﬂyeﬂ filgy. 13be pworbousrliean fﬂm( vorpiebadiaied ap600 CofoB0oe hvvrene) .
In the c Y, re_use

osci 11 at 1 B San i A 350% 3br, s SBERTGH RIGRILTS 124 sl Ban il

is setl% OCrSQﬂhtaJlonﬁ@Bermﬂy Enﬂrs(atly:{alsﬂa:bh )ﬁlm35ﬁbrﬁ16d SOlhenaH atfige siliasefiln vadt
condensed in |Inﬁ E‘ﬁ a 30 width of 100 to 1000 ,um (e.g., 400,um
is radi at@&e’a\?@PyP Qo Pgrra%hysterf?%@eé?m’tcﬁ%d%i?b?ﬁ’?féf)@ o8- an overlap ratio.

of the |ine-shapgd tﬂ@s%ﬁﬁcdn'dgélgr RAbers kBps «f 9(5@211’5@%111@& B Qrd2 gg&?tro-{?qﬂfesk%lcgat e

insulating film907 is formed so"as to cover e sem con uctor layers
18 2 JUN 2060t © 1906 the Hemigatiectomiamaodhge POd ma9®E dopedravith aon‘racamrmcmsubat i ng

filmcontaining.silicon wt t hi ckness of 40 to 150 nm by plasma CVD or
sputtering? “flﬂg‘gtl%e“ﬁh—%%?rm%nt a silicon oxynitride film

{hi Cknaes of 116 hreny D aaract i 2 Hhallnd chltorito Lol o9t oY Rkl ess
0 say, tmeﬂlgfat)@ﬂ@ﬂpmsmeatrlqngtlliuom‘hglﬂ-?emlﬁlngoypel dxgimazdasen YAGilkdecam YVO,
Xynitri dlgse];: Ic.lan The A8 % Y th@ac\;/age gf ﬁélﬁ'gg ltheesel ?gers a method may be adopted so that laser

light emitted from a laser oscillator is condensed in a line shape by an optical system and
radiated to the semiconductor film. The conditions for crystallization are appropriately

25 selected by those skilled in the art. However, in the case of using an excimer laser, a pulse
oscillation frequency is set to 300 Hz, and a laser energy density is set to 100 to 400 ml/cm”
(typically, 200 to 300 mJ/cm?®). In the case of using a YAG l.aser, second harmonics are used,

~ a pulse oscillation frequency is set to 30 to 300 kHz, and a laser energy density is set to 300 to
600 ml/cm® (typicaily, 350 to 500 mJ/em?®). Laser light condensed in a line shape with a

30 width of 100to 1000 xm (e.g., 400 um) is radiated over the entire surface of the substrate, and

an overlap ratio of the line-shaped laser light at this time may be 50 to 90%.

Then, a gate insulating film 907 is formed so as to coifer the semiconductor layers 902
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structure or a nulti-layered structure of another insulating film
containing silicon. In the case of using a silicon oxide film the gate
insulating film907 can be formed by plasnma CVD, m Xing tetraftﬂt\«l
orthosilicate (TEOCS) with 2, and conducting di sc Eaarge under JNIWhct i on
pressure of 40 Pa, a substrate tenperature of 300C to 400C, and a

hi gh- f r equeiidy The @418.ifG 1\ )ilpAWETis eeds of yn dfsuldtify filn CoBaihenBicod REth 2
silicon oxide filmthus produced can exhibit satisfactory characteristics
as the gat® P?f’éﬁfg%f% qmﬁygysgagﬁ’&@qﬁygﬁ@m@t ep 8¢ PichY pEPOdimsReariine at

400C to 50QGinid: RRAYcIGRksbaM L andust] o= lsayel 908 1 §Hf9ggﬁg 1 ogf%&cgg)oa .

el ectrodes’is forned to a thickness of 200 to 400 nm (pre
350 nm) othickhess gal &) imdylpddsimad ¥ ksmihe @te iddaiating Blrn 8T, - Nesiktantsag andycs | ve

| ayer 908, . haye ingle-layered structure, or nmay have a nulti-|ayered
st )r/upt u? emg‘ﬁXt&lgpﬁﬁm gﬁ)f téyf%éf pildp & hiog oxypiste gtimy ﬁ?%@av ayet 8 pingjerlayered
required. snIRRire $%mftﬁ‘1§y&&@&hcﬁﬁﬁ%%ih‘éf}ig&ﬁé{glﬁﬁg fﬁxg%\?\?tggzﬁl@a{ﬂ?coﬂf‘e el ement

sel ected fromthe group consisting o a ' oy  contai ni ng
the el ement, ornér abd ofjusing mnsibdonaxaderfimntiigete iviilating filie V6ent s fofhesiey

heat - r esi st ant nductive | ayers are for by sputtering or CVD. In order
20 to | owef* e F¥D Stane é";tra{aﬁél CHositr z{%% wih g)?r E’l‘“ﬁﬁ]?‘il‘{cﬁln% BrETEeEdEh t he
heat - r esi sfaftonl R¥Klirel of 40Re @ﬁlﬁt}!ﬁ%lt rﬁﬂlx'ﬁﬁlg'of g@O"@atr tdoﬁ%,aarnd laéﬂggn-frF%uePWe

concentration of oxygen is pref erabf/ set to be 300ppm or

,pr esento efBSdiMErR} poeerchiitnoi &5 foPBeW/dng. aThhsibkeess dofild srodibhd il
‘filmmy be.formed b uttering, using.Was,a_target, or can be forned by
t her mal (i?%}bn ﬁ?gftﬁﬁto{yuﬂ%&%eﬁmﬂ@féftﬁ%g?t? HE“’?‘W%;JIH F)g ANPSGuE step P dhedmpl ¢ o
use the fidh@iRs f4@R8o8beGirode, it 25 is required to lower a resistance.
The resistance of the Wfilmis desirably set to be 20 kt @m or |ess. The
resi stance of tAhdeat/kdistantcamdbeivie dwear 8bfor doinengjicng degtstdad igi@ineg.to a

However, .in the ere . an.i npuri enent such as oxygen is_cont ai ned
W dolcRpdh S AT f H0SHT @ PerPRS 200 SIS BF e b VRS 7S e o
I ncr ease theaBREBUSE cORAUCHVS layleN JBENEAIBVOL siSPsUABIcH NrucRirdV érafnggt hatkt:h a

purity of 99.9 to 99.9999% is used, and care should be taken so 30 that an

i npuri ty Mltidayeres steertyre o 2apiveabisr obliaee (88 itwig of ithmy faversit if opgutisdf oflm a W

film rehy: Lstange t0..20 m can. be realized. On the other
nand, i n TR gl GRBLRRIRE b0f e e TS B S L R owe et

| ayer 19 Pa, JtiNnd008 2908loyt bmtdigad thesiest@Nbr a@RUUEtiiMeod ayembiaborsan the
simlarly formed by sputtering. The Ta filmis formed using At as a

sput t eri riFRELS: Thegmheapprsisiant eandugtive daversare femed bxsputisrisgioredVPe Imorder
SPutt &g 19 1988 a IRl AL AncSIERSS of by FulildMob QiR Toh IR 2 dld i phed o
prevent peeling o t he Irm e resi stanc (0] a aflfmlnana ase | S
about 20 prefef@b redecetihaln sdiidulirhiie Tandehiritich o @Ryha isgRteritly sé& t8adk S0 ppm

Fectrode. On the other hand, the resistance of a Ta filmin a (3 phase is
or less. In the present embodiment, a W film is formed to a thickness of 300 nm. The W
film may be formed by sputtering, using W as a target, or can be formed by thermal CVD,
using tungsten hexatluoride (WFe). In any case, in order to use the film as a gate electrode, it
25 18 required to lower a tesistance. The resistance of the W film is desirably set to be 20 #Qcm
or less. The resistance of the W film can be lowered by enlarging crystal grains. However,
in the case where an impurity element such as oxygen is contained in W in a large amount,
crystallization is inhibited and the resistance is increased. Because of this, in the case of
sputtering, a W target with a purity of 99.9 to 99.9999% is used, and care should be taken so
30 that an impurity is not mixed from a vapor phase during film formation to form a W film,

whereby a resistance of 9 to 20 uQcm can be realized.

On the other hand, in the case of using a Ta film for the heat-resistant conductive layer
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about 180 jtQm so that such the Ta filmis unsuitable for a gate

el ectrode. Since a TaNfilm has a crystalline structure closer to an a
phase, if the TaNfilmis forned under the Ta film a Ta fllr’ﬂ z[@

phase is easily obtained. Although not shown in the figure, LtJUNSOGS £ ecti ve
to forma silicon filmdoped with phosphorus (P) to a thickness of about 2
to 20 nm ﬁﬁﬁdéhe ]@%ér@@tahémndﬂéﬂeslﬁmtwﬁGiﬁldlDGtSlDWléif“Yd?HHSCQQSSpUﬁhn% entarnzes

adhesi on oxi dat i on eat -resi stant copductive | ayer .
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ay COI'TbI nl?eta %QISQI'HL %‘%&%Uﬁg@r‘g B%hrﬁed%orgll: ’\Qn tfl L COIl he f rSlsl'}':[élLli aﬁlg(gjléf:tl ve

film theaumnum esecon con |1m

titani um graventsf ad abkal$ nidee dld‘md’nd pesagiuata yecef anh.:mnt @nﬁleah&oféaisfaat csHiuetivet he
tantalumnnitride (Ta 25 filmas the first conductive film the Cu film as
the secon@YEoidkiand Y¥ fromditfugieg tonibe tfir&téhamﬁqgampgulmnlgrﬁiats%t’fhe In amr epse,

conducti v, fiMed i EQ 95\/%%%%{‘ 9%8% %Sn'}ats a?e n an}éyl\gestqﬁlﬁ Ly gflz:rnf or med

first con uctlvela er I rst

as thelsecond @mtthm@m;eas laayther dxamplenet foﬁ@mgmcgate/eleturdd&) a 90 ichiduCtor #n. 30
Then, resist masks 910a for formng gate el ectrodes and a resist nask 910b
for for G R e zsnMPVCEYéfaPmar@h?%r B BRPeARBHRI 4% B HpHyemant 5yt as

et chi ng PiRESRSous Sma
the fi rsltoﬁaﬁigl%seconfetchl ng 20 2 JUN 2006 conditions.” I i the present

enbodi nenthrecildyerddi statcture ahaynge plrsed:es’ﬁha shreohgered enfut:mrealmab/@é ébradetingy a
CF4and Q, as an etching gas in a

eepoct | JeRpRor aer PRty OF Dy o £ iy et Ch T se8erengporRuRR o { b

an RF ;f(g-3f:11§16 aﬁﬂl’l%)tjttﬂﬁ&ﬁr(’fgfﬁl% & a ﬁlrw&ﬁ&cﬁupﬁhhegcorﬁﬂnﬁﬁm(éﬁa éﬁtaMﬂ%k’I‘a@ﬂV\er
of 224 mMNcn? is al so suppl i ed to a substrate

( 5 film as the first conductive film, an aluminum {Al) film as the second conductive film, and the

-

titantum (Ti) film as the third conductive film, a combination of the tantalum nitride (TaN)
film as the first conductive film, the aluminum (Al) film as the second conductive film, and the
titanium (T1) film as the third conductive film, and a combination of the tantalum nitride (TaN)

25 film as the first conductive film, the Cu film as the second conductive film, and the titanium
(Ti) film as the third conductive film.

In the presént embodiment, a TaN film was formed as the first conductive layer (first
conductive film) 908 and a W film was formed as the second conductive layer (second
conductive film) 909 (FIG. 7A). |

30 Then, resist masks 910a for forming gate electrodes and a resist mask 910b for
forming a secondary coil are formed by photolithography. A first etching process is

conducted. The first etching process is conducted under the first and second etching
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side (sanple stage), whereby a substantially negative self-bias voltage is
applied thereto. The Wfilmis etched under the first etching condition.
Then, etching is conducted under the second etching condition vvithout
removing the resist masks by generatingplasma, using CF4 and €LgNa®

etching gas in a respective gas flowratio of 30/30 (sccn) under a pressure
of 1 10 Peonditiohs.an RF (13.56 MHz) power suppli ed. An RF (13.56 MHz) power -

of 20 Wis als ugrglled#othe substrate side (sanple stage), whereby a

substanti al | y ¥ EMPOGTAEL Y Hipeichipg Pé&?ﬁ?% TRdURERELD A BGE FoThe
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| eavin si due, overe ich an_etching, time is increased b
about ?%)WCIW}&P% COM’FZE@%WQW%?%%% A B GG uphlis A RS
oxyni tri dggd sﬁrﬁbl@g %@) Wﬁ@ﬂébﬁﬁ'sﬁ&tafnh!ﬂm &%Zﬁve‘@eff@ds%ﬁ%tm E@Jlfeﬁ?heth' lpd s 2

to 4 (typi ca an exposed surface of the silicon oXynitride filmis
et ched byWafJbllltlS 2@hed usder rthe yst epshargetaiiting, ZBenfrtdhimguisi ctoydtajt@rrmnﬁer widt h

one conductivity.is added tpo the sem conductor ers 902 0 906.b
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sem conductor | ayers 2to using as a mask the conductive filnms 911

10 9151hakd WghamfRF §13. iéb&ﬁ@sﬂme sippliad. b Bfaﬂlﬁgﬁ rMHtZ) pesereat, 200We iseddso

fErst n-t i
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(P) or axspplied theberp) IS used. Herein, an n-type inpurity elenment is added
to the first n-type inpurity regions 916 to 920 in a concentration range
of 1 x 1020 t o Duextoiipe fmtm@n@gmrqws; @crndd@ipaerlgyers aa m@%ﬁ@gmgraugrs( p)am( FI G
8). Then tehaeregecoﬁ eco ggct[%fe Ce?s g are oiag rta rem) e% e

resi st mas e 5€co CRTING % §5%F S na f Llfﬁﬁzé“rgetl?] ?'4%and

f our t hy st 37 18 BOE.ONE dri@NS . cordhe:t eﬁ:ﬁﬁl@nﬂtkﬁ&lﬂt&hﬂﬁg RIMOGAES otz@rc@hi%% i QRgdpcied i n
an | CP etching apparatus in the sane way as in the first etchin process
by gener a¥feg gmgsifrancreaseth§y @bauiaih o2 4s comlugiedhi Hgcgaselegiion I‘@é@ péchd ve .

21 2 JUN e
2 B (YRR ghgcdetl @l InRla BOHR AT efAC e W ABPHCA BRI L0
suppl i ed 3)p am espdrstl rsatfces bl ehe( SACH €xynitidg Elm Mnajhedmbyaats)ubso aptitahinyby

negative self-bhias voltage is applied thereto. Under the third etching
condi ti orOVeEdHitEt i ve films 921 to 925 with the Wfilmand the TaN film

et ChEdZ(s oa > Aﬁi i%du?llf:y Q@lgl'éﬁewfﬁ{ gnef &{nﬁggivﬁty IisGaddzglo the semiconductor layers 902

.

RN to 906 by a first doping process. Herein, an n-type impurity element is added without

O

removing the resist masks 910a. An impurity is added to a part of the semiconductor layers
902 to 906, using as a mask the conductive films 911 to 915 having a first taper shape in a |
self-alignment manner, whereby first n-type impurity regions 916 to 920 are formed. As an
25 n-type impurity element, an element belonging to Group 15 (typically, phosphorus (P) or
arsenic (As)) is used. Herein, an n-type impurity element is added to the first n-type impurity
regions 916 to 920 in a concentration range of 1 x 10% to 1 x 10°* atoms/cm” by ion doping,
using phosphorus (P) (FIG. 7B).
Then, the second etching process is conducted without removing the resist masks.
30 The second etching process is conducted under third and fourth etching conditions. The
second etching process is also conducted in an ICP etching apparatus in the same way as in the

first etching process by generating plasma, using CF4 and Cl, as an etching gas in a respective

21




Thereafter, etching is conducted under the fourth etching condition w thout
removing the resist nasks by generating plasnma, using a m xed gas of CF4
Cl,,and 0, as an etching gas wunder a pressure of 1 Pa with an Iﬁ glfng

MHz) power supplied:--An RF (13.56 Miz) power of 20 Wis also 14 ’t’) ed to
a substrate side (sanple stage) whereby a substantially 10 negative
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out er |arre nner dianmeter of 0.5 mm However, the shape

of the secondarleredfick, dichimpols chhdticte@chnti€r the fotikth @thaiy @Riitidh wﬁﬂﬂ@ﬂ&em@ﬂﬂg may
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second-5s frapkeamoon teupirabmad ik femd2 6a tiada %ﬁmiaayscdlhfmsfan rogter Hayetes of lmmtihe

present specification, the second 30 n-ty ur|t regi ons overl ap

with the? E@%W&ﬂs jarpetar eidhamet-i Jéoqurzhﬁhegﬁg day Cot?l 209, l}ﬂefe% t§9er S
are referfgdal §iBS shape, r andOMafBRNSp r@f%ﬁélﬁ%ﬁgn%eéqg‘ fRse sRiMdqtiRemsesond
n-type inpurity reglons not overlapped w th the second-shaped conductive

filns 926*‘arth@n9&(3athasnmm®r22f 2eJIo0NRr2 0 0B Lsf lfmsledlfayeaash WHT dpbstragf enavedet o as
L ff (off neans

G - . Then, as nFG ty
Fegi ons. SEOCBA delsTBpd vhitos skt rolfony, PRRBR S o es vy DTh &
conduglol ‘hbra@PPPSikEmbR, LB BRPYL RN LRREndRPNEBIC S thtmmeerdetoft@é pRdenti N
the sem conductor |ayers 902, 905, and 906 to be active |ayers

C(Ssem conGu@P@mehhyei@aBbtd@brudnfrﬂdﬂ)’dh%ﬂqﬁ@lﬂeﬂl@rthtt #ty regi ons and regions to be

sour ce/ dr ai n r‘fﬁ’én?”as séc%n&héo%?n an i

g proce su{aidéiyion of an n-type impurity element to the
semiconductor layers through second-shaped first conductive films 926a to 930a) is conducted,
whereby second n-type impurity regions 933 to 937 are formed on the side of channel forming

25 regions contacting the first n-type impurity regions 916 to 920. The concentration of an
impurity in the second n-type impurity regions is set to be 1 x 10" to 1 x 10" atoms/cm”. In
the second doping process, conditions are adepted in which an n-type impurity element is
added to the semiconductor layers even through taper portions of the second-shaped
conductive films 926a to 930a as the first layers. In the present specification, the second

30 n-type impurity regions overlapped with the second-shaped conductive films 926a to 930a as

~ the first layers are referred to as L,y (ov means “overlapped”) regions, and the second n-type

impurity regions not overlapped with the second-shaped conductive films 926a to 930a as the

22




is added in a high concentration) of p-channel TFTs conpleted later. A
p-type inpurity elenent is added, using the second shaped conductive

| ayers 926, 929, and 930 as a mask, whereby inpurity regions ?rg E@E med in
a self-alignnment manner. At this tinme, the entire surface of HN

sem conductor |ayers 903 and 904 to be active layers of n-channel TFTs 10
conpl et edirbtdayers Wil povferred tavstIhyr (&6 nsdnsrraies’) 9RBB8a’and 938b. The p-type
inpurity regio 939,, 940, and 941 are for by ion dopi ng using diborane
(B anat nateb e hran RSB bRt pen T Pa St o St PR e
i mpurity 9r4¢%9m§9@1%§9wit%%onmv%épéoénéﬁtmé DRE e nNortd2Bnal vy % g;%’led
atonms/cnB. Specifically, an n-type inpurity elenent 1s exactly added to the
p-type i Mpuh¢ symicesductyi loyrs 998, 9O Ond 0 94, addondvers ({chdcadnaentdyatsi on

of a p-ty i rity elenment .in the .p-type inpurity regions 939, 940, and
0411 6 o1 B tpinE i SOre igions 4nd T ot TR St o TirBrelOPBIY: her e
i's no prablagdsdt B 2 hikd Bodc¥RGatiolPHF blakRO TR cgﬁﬁl'eteglllg er.aNg pgsz)e LRpligetion
as source and drain regions of p-channel TFTs. Thereafter, "as sho n

FI G 8C, ctenfent &% added.cvding the denwndl shapatlgednidienive 48veiss9360 VAR daraind0has a sk,
second- sh conductive layers 926 to 930 and the gate ipsulating film
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of a conbination thereof. In any case, the first interlayer 1nsulating
(f'i\_l m 942 cpmpletrddater isgavirpdwihnesest masls 9864 gl 998ber Tlad p-tyPhempinitg kepss BP, t he
first i r L nsul at | d11.m.942 is gset to 100, to 200 nm.. In_the
case of l%ls’n%n%é&{s]i ‘ %ep%éﬁn%(%( Egemré_go?l% a8 df%ﬁ’_éanfi@?gﬁ)i M HeasParentaton At Ang
film 942 p-typeirigurss elleﬂliaﬂtrdf&M@ﬁ—tjﬁ&SHﬂp_@ﬁﬂyQ%i&ﬁs' 04D, GaNoPLis SEOMRSD Ry oWl asma
CVvD, m xing TBOS with 02 and conducting discharge under a reaction
pressur e g X omgcyubstrate tenperature of 300C to 400C, and a high

f requenc 13. . ower densit f 0.5 to 0.8 WenR..In the case of
A §1§e‘”*l1v'é‘ﬁ% Py e e Iy t€X?Cﬁ¥e%C¥ds§é? P, SYBE HEUE | m

using a silicon oxynitri

942, assirddi@Bro3oxy40, tanil da1f i Howerdehe tordehthtioNOr agps}pé\lﬁﬁpurﬁg efen3Qe § hkcon
oxynitride fil mmade of SiHA and N2O may be formed by plasnma CVD. The film
f or mat i oR-ERFERAIFISHTERIPN HPS Hhstadi % 1as1.P @ P Gmss that eledact-1yon ippess whancof. 20

(oOM)  nosgi SR 5 SRR B g Bt 20 Sad PRI

i nt er | ayeourcaadl datin nepidasl oNpQh2nnedMFOxi di zed, nitrided and hydro generated
silicon filmnmade of SiH4, N2O_ and H maésbe used. A silicon nitride film

can be also f OPHEICHAS showp BJONER: dlrspinteslarer @vilating fifm O¢pés formest eryibe
o 5y s gERlo-a Uil 0 SO0RECH) 48 OBRETRITHIPAR SRS,
(h? insulating film 942 may be made of a silicon nitride film, a silicon oxide film, a silicon
oxynitride film, or a layered film of a combination thereof. In any case, the first interlayer
insulating film 942 is made of an inorganic insulating material. The. thickness of the first
interlayer insulating film 942 is set to be 100 to 200 nm. In the case of using a silicon oxide
25 film as the first interlayer insulating film 942, the first interlayer insulating film 942 can be
- formed by plasma CVD, mixing TEOS with O; and conducting discharge under a reaction
pressure of 40 Pa, a substrate temperature of 300°C to 400°C, and a high frequency (13.56
MHz) power density of 0.5 to 0.8 W/cm®. In the case of using a silicon oxynitride film as the
first interlayer insulafing film 942, a silicon oxynitride film made of SiHy, N>O, and NHs, or a
30 silicon oxynitride film made of SiH4 and N;O may be formed by plasma CVD. The film

formation condition in this case is as follows: a reaction pressure of 20 to 200 Pa, a substrate

temperature of 300°C to 400°C, and a high frequency (60MHz) power density of 0.1 to 1.0
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addition, |aser annealing or rapid thermal annealing (RTA) can be used.
Thermal annealing is conducted at 400C to 700C (typically, 500C to 600C)
in a nitrogen atnosphere with an oxygen concentration of 1 ppg]ﬁ[ iﬂ
(preferably, O.T-ppmor less). In the present enbodi nent, a Nt at ment -
was conduct ed at 550C for 4 hours. Furthernore, in the case 10 of using a
pl astic sUlbsnt atds ti fibst inibrowehieatlatn@ilst S at GHPREA KT Ge@8nd heirs bhetiat e
900, | aser. eal i g |s referably used. During the above-nenti oned heat
treat rrent“h%?“c eldmeivl: @il dleeyy g eed: n 4 Kidicoppitids §ilrpfean be also
crystall I%hﬁ&émH§%ﬁgngﬁ%\ﬁﬁ aroyer is noved (gettered) to the first
n-type inpurity regions in ch an el enment (phosphorus in the present
embodi ment nodein beypngr ngtybo iGpoty dEmdd ddded hie pertdin.et ehkenhaving a
gettering f.unc s added in a high concentration, whereb t he

concent? ali%e fQﬂ%%P@ﬁ‘fSéP@F?I@uéfF%ﬁﬁﬁbeqnﬁ F%a%ﬁ% 311 éﬁl’r‘ﬁa fl@@ﬂcenslncan
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are hydrogenated. During %hl S process, 1016 to 20 1018/ efn3 of dangling
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hydrogen exited with plasma) nay conducte I'n "any case
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amount of" 5%%’{9’5“091"6{%3?’ %4 atomic% 25 A second interlayer insulating film
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oven. In the case of using acrylic resin, liquid Type is used. In thi _

case, a nia¢ ePacerragpn af thﬁ§afﬁ3iY§<@@lem¢mthn ale@mnnnbfoag@lgmglmctan heredadader, t he
entire surface f ?hsu strate I§ hasmner.

Then, the resuf Y &nt PR FOrEs parno%}?lg?pélﬁ%‘fl ?’ﬁ 1?1853“98‘5 a?n%%m%aéﬁreﬁt FONS2006

for 60 sanaddsedon m(h@t topﬁfﬁl"e fof al {00y Bolty i it AfoBghedd camPfink0T 1HQoH%nut es
in a clean oven. As described above, by form ng the second interl ayer

i nsul at i fydragen Wizezehyf the semispryliior layers W@hi’dﬁ%ﬁﬁ&‘lﬂé\r i Iaurmg thés praedsacd can be
satlsf toud | h th cre raIIy
i, /Jrfetgft&r%l;lél nd!;: }J tthe LRGSR K ’uctor f"ag gd fe tefming g &n Eréna?lg g % ‘

has a W di e ons St
<reduced Hydsugeer , Ag hﬁomegafw@s E@Shﬂr@hﬁfdn§|pldsﬁlan@}dr@éhﬁtﬁm fusth® Bydrogen

protective filmdue to
exited with plasma) may be conductcd In any case, the defect density in the semiconductor
layers 902 to 906 is desirably sct to be 10'%cm® or less. In order to achieve this, hydrogen
may be added in an amount of about .01 to 0.1 atomic%.

25 A second interlayer insulating film 943 made of an organic insulating material is
formed to an average thickness of 1.0 to 2.0 um. As the organic resin material, polyimide,
acrylic resin, polyamide, polyimide-amide, BCB (benzocyclobutene), or the like can be used.
For example, in the case of using polyimide that is thermally polvmerized, after being applied
to a substrate the second interlayer insulating film 943 is formed by sintering at 3000(:'“] a

30 clean oven. In the case of using acrylic resin, a 2-liquid type is used. In this case, a main

material is mixed with a curing agent, and thereafter, the entire surface of a substrate is coated

with the mixture with a spinner. Then, the resultant substrate is provisionally heated at 80°C
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its noisture-absorption. characteristic. Therefore, the organic insulating
material may be conbined with a silicon oxide film a silicon oxynitride
film or a silicon nitride filmformed as the first interlayer gl ati ng
film942, as in the present enbodinent. Furthernore, in the present

enbodi nent, the second interlayer insulating film943 is made of an organic
i nsul at i nf§r $0sepandsranad hot plaige f@loweil by maeriak $02398C foys®)ithinetes gt clegnfavem i s
formed of an ingr i€ 4 nsul ati material, its surface is flattened by
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film943 made of the organic insulating material may generate noisture and
gas in soff82Bases mperiplssaeamili ehatlow didlegitic egristapt. vg tha 5 pelcsitentaph@tanikel y
to be deg i ' [ n as_.(oxygen). It .is considered.that due to
the heat augrediotd TRLEMIE I A EefOR i RATIREL ok bysBieFS PR &Y ke
actual |y ius ethistivBiabsorptson . Sl aidiRbc. byThESd DG, aHE a{fgﬁiei s QsgNma RSl ataknge il m
for an interlayer insulating film noisture and gas are generated fromthe
organi ¢ r&sptangdiyeith asilienn axidegiing agiliche oxyndfhide Ehutariangicen anedn filnblscoedes
likely to - de Wt h. st ur.e and n..order avoid.this, an
noul ot nPSf ARG Mkl WatBLR WS 0N HAT mbBeROE! FERadRie it M
943 f or megteht @anbaaligan) the batohd aftériger il @fnpdlim SEREs mASMbRBIN digarkd nBuIGhd | S
made of a silicon oxide film a silicon oxynitride film a silicon nitride
A1 1 m ot Rl e Hovgeer #drayatlsnbe possivlooat i e farpeded apynosganic @Filadpeor
‘plasma CV €: l.atd ' ) SQ f. '

Cont act Mol oy i SRHe s Mkeht 6 PAfh P, BB o nd AR Bbk e LM e
forned, awrdomiontdeter sllesnafilen 925 formed so as to reach inpurity regions to
be a source region or a drain region forned in each sem conductor | ayer.

The contact hoP¥¥e b theoperal Hetigt Brwating filorPda made ffndeorsaps mewlang j | m
sk 7ol PO H3) B oS AR M PG 8Pl A TR

mask, followed by chi ng, reby”wirings t
not. shwelemert helifdlyur e, dagradethevifhmesignte aadiped(oxesin). eldhcwabidtiae thuit diangs 945

to 952 i%h3 nmade of | aye ed,filqlof a Tl film(thickness: 50 nm). and an
alloy (A" aafﬁe}‘efﬁief‘?ﬂy(% %‘gﬁtkﬁ?@_ggiﬁ K156 HHE. tha appataieh &y delly gitedi Vg 15 i | m
is formedyweinddey Wik l@ﬂ of@nk £lhGHAESHg HimBr %Ilg Ir;rﬂé@r@ag%ﬁns%lgtl i B8 2and

etched to forma pixel electrode (anode) 953 ‘ n the present
enbodi nerand gs age gencatshirmrte efmotcresie, inmirting dilmmetd thedightem(ttidgOplefiehim or

a transparent nductive filmin which zinc oxide (ZnO is . mxed with 2 to
00t 1 mar eSS e i ot aa o at ek RO sl SRS
drai n ¥4 rineoae0 (e sn R ReorddineRafe? Mstlling RBL 634 foned Bﬂn%%aﬂ?@in@tﬂating
electrically connected to a drain region of a current contro

- material. The insulating film 944 is made of a silicon oxide film, a silicon oxynitride film, a
~ silicon nitride film or the like. The- insulating film 944 may be formed by sputtering or
plasma CVD. The insulating film 944 may also be formed after forming contact holes.

Thereafter, a resist mask with a predetermined pattern is formed, and contact holes are

25 formed so as to reach impurity regions to be a source region or a drain region formed in each
semiconductor layer. The contact holes are formed by dry etching.

Then, a conductive metal film is formed by sputtering or vacuum vapor deposition, .
and patterned with a mask, followed by etching, whereby wirings 945 to 952 are formed.
Although not shown in the figure, in the present embodiment, each of the wirings 945 to 952 is

30 made of a layered film of a Ti film (thickness: 50 nm) and an alloy (Al and Ti) film (thickness:
500 nm).
A transparent conductive film is formed on the wiring to a thickness of 80 to 120 nm,
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TFT. Herein, the anode 953 may be heat-treated at 180C to 350C. Next, as
shown in FIG- 9B, an organic insulating film954 is forned on the anode
953. At this tine, in order to prevent the array -substrate ?vuﬁm] 0TS
formed thereon from being damaged or contam nated with dust e air,
very thin film(hereinafter, referred to as 10 an "antistatic filni) 955
havi ng anaihichstde ey 4 pieel dertiode f2opdd @53 EFICh AT garihe piessit babodnglelﬂtl, hsma
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be normal |y drilexh aélﬁhQWIaWsHﬁt 9B, agiqggrac ingulating Aibp &St ivformebortds agle 953.
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film955 is renoved b)g washing with water. Then, the organic insulating

A1 m obd s aatistalitiiy) 95f rha‘é}naah @ntgs%lcrfamtlﬁg infprap AN Hhy Gigandc ingelating Bim
KCO" r espongﬂng Tho f@t%%ﬁfh!gggS?%t g{f@ (t)tfjal ng)v%l %QEHSL) thatl &mtl% rex%%@esde IEP{ washing

enbodi nent, the or ne a resist.

enbodi ne nmth twher (R K0 s sTothe pRsehambodinteni, Statisige (frodied ab QL[CL)l\m‘; @pled
region of the bank 956 covering a portion where the wiring is in contact
with the ‘&r’fﬁﬂ‘éﬂ}eé‘“ﬂ%{ﬁé}@ﬁl {¥tG 10A). In the present enbodiment, alt hough

he bank
the Dban 956 i e, reSI%e%U%rg%' c?)%d&dtéf@o Sunt eneyg@éeeauahgﬂs}ﬂtmﬂ% O.f

pol yam de, acry enzocyc or ‘a Icon f
30 canibhesubstede fdhe poaduct)OHOTREY obhehd arrae dutdfraanhay gaxﬂueadsulzxshafmel @crr zan

i norganic.substance as long as it is an insulative substance. In the case
of forni ngERHBIEERECTSE BSXREPSIShot BEEIRE £ i @obdasifrble 1 emf of manglgcturing

pr ef er abl cﬁ}qt e N
2006 heat &)tS% %?E%Q%gﬁq%%ﬁ%é%%ﬁé%n Int éeu(B(Si%ta'stéemg rt(r:ntpindlg%htv ﬁrggl%i% %Sé%é

using a mowrdghtotidemiigiat TVE sans[ryﬂm thatfdahmt tetnormalpy éfiesnadyl @artstudit 4 sikeal, an

non- phot osensi tive acrylic fil g] heat -treated at 180C tqo 350C, and
etched t oPFRSFHRR WECHA Adnopapteds hhesinsnegion Bethedes dsgdediia Faypsfsieremofy a
W pi ngzérlegitm@%bcgigbﬁe@e present 5 enbodinent, the surface of the anode

953 is swept with a Bellclean 961 (produced by Qdzu
(x After the TFT substrate is transported to a treatment chamber (clean room) for
- forming light-emitting elements, the antistatic film 955 is removed by washing with water.
Then, the organic insulating film 954 is etched to form a bank 956 having an opening at a
position corresponding to a pixel (light-emitting element). In the present embodiment, the
25 bank 956 is formed of a resist. In the present embodiment, the thickness of the bank 956 is
set to be about 1 um, and a region of the bank 956 covering a portion where the wiring is in

contacf with the anode is tapered (FIG. 10A).

In the present embodiment, although the bank 956 is made of a resist film, in soﬁle
cases, polyimide, polyamide, acrylic resin, BCB (benzocyclobutene), or a silicon oxide film
30 canbe used. The bank 956 may be formed of an organic substance or an inorganic substance

as long as it is an insulative substance. In the case of forming the bank 956 using

photosensitive acrylic resin, it is preferable that the photosensitive acrylic film is etched, and
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Sangyo), whereby the surface of the anode 953 is flattened and dust
adhering thereto is renoved. As a cleaning agent for w ping, pure water is
used. The rotation nunber of an axis around which the Bell clzagN?ﬁ] wound
is set to be 100 to 300 rpm and a push-in value is-sef to b Polo

mm (FIG  10A). 10 Then, an insulating film957 is formed so as to cover the
bank 956heg@eeEe andd8’@s®. 3SRt hdn i tsurae] Ah fPrmingolT, bagk dib§anpiser esin
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approgrlately deternm ned by  those skilled in the art, and is not |imted

;to thépresent I?Fi*b%‘a}nﬁ‘élﬁ‘tmg e o7 léﬁorawaéﬂ?%toc@ﬁﬁdhﬁaaqka%ﬁéraﬂéﬁgﬂ a&ﬁ@F %53
‘cat hode aé%h@rﬁls&igﬁ%qb@y OAPGE orflEROSEY Ofﬂnp@nafdgeoﬂ Bé@iﬁhbngo }a&m&g} of a

TFT substrate cap usi'ng as a product. In the present enbodi nent,
as the catlytide-afidehis fbinghit toenthicknesy oélensntm barspMAgtied, empcvrotbposusomsmd

However, another wn _ nat er.i used. The or anlc c er 958
is fomeaputtﬁg;ﬂ%té@alﬁal lafing {1 #J”%ﬁqf% e, Cq8y @V ER RS gpd rwﬁs& “tH‘EF‘H fig not
only |igBtmedhddeidRg, t'h@ﬁé@% ﬁrebéﬁtm %le%%h@eﬁmxﬁg él&h&ﬁffﬂoﬁ{‘bén@’&r rad@d. hol e
transport layer, an electron.tr nsport l ayer, and an el ectron i njection

| ayer 15The con’fhegwﬁat i the aghy tsh@tnateglamepar@tgtﬁnmg rdplugyier o038 T uskgdrates she

resent .30 enbodi hent be .descr] oW i n et ail]. In the esent
gnbodi meEOWD mmethady | A %‘ef‘,‘fr’i&oﬁt PabferaPs g 1%'5‘ trﬁ’FS CBEhEr SECPHIEH, F%Lyiﬁl ne,

and the Rolifet El?d%@tp‘ah& th@¥&betbosn fsREPIRA cRbuiftNREY BYsHRRAT 2 GQRAASbE kRNTFE7 2
JUN 2006 respectively. Then, light-emtting layers are formed. In the

present ewstsate terbe, a amduﬁtgm esed omrpmwdpdcayze praggdsi do¢ eleagicdily fud phsidailyht
A N R
S greep ambihbhi@etobfiRhagisy Eigduifieh foRhACEuMAPON the RAST &l tROTFS sutitticfi®be @
filmformation in any
(\ product. However, the place for forming these elements may be appropriately determined by
those skilled in the art, and is not limited to the present embodiment.
Then, an organic compound layer 958 and a cathode 959 are formed by vapor
deposition on the insulating film 957 of a TFT substrate capable of using as a product. In the
25 present embodiment, as the cathode of the light-emitting element, an MgAg electrode is used;
However, another known material may be used. The organic compound layer 958 is formed
by stacking a combination of a plurality of layers incldding not only light-emitting layers but
aiso a hole injection layer, a hole transport layer, an electron transport layer, and an electron
injection layer. The configuration of the 6rganic compound layver 958 used in the present
30 embodiment will be described below in detail.

In the present embodiment, the hole injection layer is formed of copper

phthalocyanine, and the hole transport layer is formed of o~NPD by vapor deposition,
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case, light-emtting |layers can be forned by using materials varied

dependi ng upon the pixel, wusing a netal mask when formng a film A
light-emtting layer emtting red light is forned by using Al ga doped
with'D-CM In addition, (N, N -disalicylidene-1,6 -7 JUN 2006

hexanedi am nate) zi nc(11 )(Zn(sal hn)) doped wth 10

(1, 10- ph@pemmvhllyol i ne)tr| s(1, 3-di phenyl - propane-1, 3-di onate)europiun(l11)(Eu
( DBM 3( Phen) _'trg % an Eu (f npl ex, or the |ike c¢can be used. The ot her
known mat er i all 8% HEPHFPREINe B gare Rrpsght Inelhs (RTFSE FRYRHITERY t40 PIGARiEeen

l'ight capmp&uddan e d:hivit %Vcﬁﬁ&EntQ?éﬁ9§ﬂn§sEBH 1:9%01‘11‘1@8}1 %E’ig quf%?%)ngdt dlls | om S

case, it is preferable that the | ocki ng | ayer y usin
BCP. | ntkedéiht-ewrttinglayedsuningbs pokdnn ehbtdmentnnl @‘gar(l(ﬁ\b(qﬁ})ou@ﬂ l&yer emitting red,

benzoqui nol i n beryl.lium 15 conpl ex (BeBg) can be used. Furthernore, a
oo e B e s bt o S St (onion i Raepdpt A1 BUeHM OB | o 6

or QUi NQgdel He2nafind 1ARRAA, Heafem% $S&ehe RREHAL Dok gmm%o%rt:hégﬁﬁ efaN

al so be use Furthérrnore, as a |1ight- emttlng layer emtting b I'ght,
DPVBi t lsing i snegal diask ywhgn forutmgl afdti. ve,

sl R lar i) £ L L T b 7
4, 4" - bi 34 2&&1%@h?ﬂ)ﬂ Misﬂi@yhd&fcphgn%kﬁﬂ@ﬁé@n)na@@ﬂﬁgﬂy&ﬁ@alﬂﬁ{)yld%ﬁ&i cannbe

used. However, the other known materials nmay be used e electron
;trandpofi, 1(9—&)5hemanﬂsolirwbtme(d 3—Ag)htzlné—wbmwbwmmmr@qammnmmaﬁﬁiﬁp(mmmrm) al

h d | 4-t le d tive (TAZ),
PR e G AL e S f R A
transport | aysriidhsehatinethyef elﬁlttlﬂg %r:eén tichiazR! R MERIVEY kd@iphd éZ;)osﬁl%n%f

t hi ckness of 30 to 60 nm by osition. As descri bed above,
or gani ¢ CEFepddrgpay dr thip Pﬁhie,al’f Say‘efm@ eghat thetheteeblpekidmlaperds sta¢kmdtblyle191pgesent

nbod hi k f .t d | to be 10
Lo 400 B (19 gHby B B fadGoRle el LBV Y eibGiabrinke EE0Re 950
is seb tempex 88:Bg cRDBe us%e NRurHeYRbE 2 dul mohllgﬁtdé}urﬁﬁgﬂﬂnplﬁf(tﬁﬁfh)hﬂﬁ grgani c

conmpound | ayer is forned, the cat hode 959 of the light-emtting el errent i's
formed Biptapabstchdspesimararp of Quitseridnne $6rt depaploginnkmbscedas The o8wddopwee fil m

to be2 he,cat hode of the light-emtting element, MJAg is
H%ﬁé&%wagggg.bé gedalloy film(alloy filmof aluninumand Iithiun,

or a fil m formethehyore oxap dighdaniogis lagdt @ity e RN DPvaliangi g dietylioup 1
or 2 in the periodic table and al umi num can al so be used as the conductive

film 5d99gdve.a YoNgtiisadigylidener ,Grdoxanedinmipaipgziec(HEAnisalin bt ite a5 shéWwa in
FI G Zéogoﬂnﬁlex having an aZomethine compound as a ligand, and

( 4,4’~b1s(2,Z—dlphenyl—vinyl)—biphenyl(DPVBi) doped with perylene can be used. However,
the other known materials may be used. -
Next, the electron transport layer is formed. As the electron transport layer, a
material such as a 1,3,4-oxadiazole derivative, a 1,2,4—triazole derivative (TAZ), or the like
25 can be used. In the present embodiment, the electron tramsport.layer is formed of a
1,2,4~triazole derivative (TAZ) to a thickness of 30 to 60 nm by vapor deposition.
As described above, the organic compound layer with a layered structure is formed.
In the present embodiment, the thickness of the organic compound layer 958 is set to be 10 to
400 nm (typicaily, 60 to 150 nm), and the thickness of the cathode 959 is set to be 80 to 200
30 nm (typically, 100 to 150 nm).
After the organic compound layer is formed, the cathode 959 of the light-emitting

element is formed by vapor deposition. In the present embodiment, as a conductive tilm to be

28




conpleted. A portion 960 where the anode 953, the organic conmpound | ayer
958, and the cathode 959 are stacked on top each other is referred to as a
light-emtting elenent. A p-channel TFT 1000 and an n-channefz{ﬁﬁ2m901 are
TFTs of a driving-circuit 102, which constitute a CMOS. A swtching TFT
1002 and a current control TFT 1003 are TFTs 10 of a pixel portion 103,
and the ‘herathgde effhe Hehtvwmiting clemgnt MigdE iansed: hEOTETY, of At-héaliiyd@m (ajoy t i on
103 can fgr : S t ) f alight-emtting
devi coutr g ol T uth SNE IRATE. SHorenlt Tt bl an 00 Bl Rign, At Slinle! of

t he dri vbeignging cuiGrous lemolgh the pododibaniile BMd tadubMubhatanmaXd BYNsc@bgute 10V) ,
so that TFTs are.unlikely to be degraded with hot electrons. 15 In the
present &HﬁﬁaﬁﬁgﬂP; an exanple of formng a transforner's secondary coi

used 15 the i NBRECLI ARAAGES ucOflo hallih SURRHERLELA EgTshSVL,%WE“@DéUR% rate)

of alight-emtting device has been scri bed. resent enbodi ment is
not | i m taupleted.t i portiut SEnwhdre nig: stexde @63, thandgdnic é@nRASSIHLE oS dharme a

t ransf or ' condary, coil for applying the present .invention onto an
el enent %Pzgémﬁ“gg‘%%oe B?Fg‘Lﬂ’:lﬂ%ﬂs THEVEL & tredighbemgtingsiraeiiduct or
el enent, such Q% RankPTHrAB0E afd ¥55-BhandbiSBFRYoHASYL $84 %Qﬁiﬁgkug}u%@é dto

Enbodi nent 2, the sanme processes as those in Enbodi nmen are~con
f or m t hewdbgnubtitute efTMP8I  Arsswilching AT i00tha8d 3 cuaad comsdladxd 103 faes TFDg t he

insulating film 944 in L e 1,. the second interlayer insulating
Ailm 353‘”?% Pé’iﬁ’??%‘@f’@al%?'oa%d &% ?frr]‘%‘at‘i’i’é’mg T O 3dt e T fof ke arxel he
second i pdrAbh BYEéaniblTetRUioAGhd dalis@kBrareThi S method will be described with
reference to FIGS. 11 to 13. For exanple, the second interlayer insulating -

film943 i s subjtleceasd of o lighpémitting device asimgatlightemitenpelemeqn thealoithge affa ki nds
of gases_sel ect ed om.the group consisting of_hyd en, 30" nitrogen,

Py dF ocar BOTEr SHUIFT GRS AHSHE ST BGBRUEn To et St G A Ry byl e
etc.), WaehabpF aRewmikeRib Bgd{grzldéhkﬁthfh%fé@&ro%l the surface of the second
interlayer insulating film 943, and the kind of a functional group present

on t hkSsurfacdnithe presenienbotiment, anhexagple ot for@dnga JtahsiR006 sofecdrderys edbnd

interl insulating film 943 be nmodified On t f f th
econd (5t & kel pra 7 1 SR RE R B G & TRnPhrati i

shown i nddvidehad Beenldasdrided. PriegeatnteRfoUi@alsindtimiterd the MaR43Bihs deaéeLr red
to as a cured fil m943B. Because of this, the organic resin filmis
pr event eddfit §persiie siony agsstamert yopendars co ferpplyimerthe presdnhinypriiopraatient

enbodi e TO) r . af e_surface f the secaond
Chter | ayietnt® ABOEE of f Wl SOFBLIA ey S0P s aMELRG er Pemi ol R
t r eat a@ntiqufid aystal display device-

I
C"? Embodiment 2

In Embodiment 2, the same processes as those in Embodiment 1 are conductéd to
form the second interlayer insulating film 943, and instead of forming the insulating film 944
25 in Embodiment 1, the second interlayer insulating film 943 is subjected to a plasma treatment
to modify the surface of the second interlayer insulating film 943. This method will be

described with reference to FIGS. 11 to 13.
For example, the second interlayer insulating film 943 is subjected to a plasma
treatment in one or a plurélity of kinds of gases selected from the group consisting of hydrogen,
30 nitrogen, hydrocarbon, halidecarbon, hydrogen fluoride, and rare gas (Ar, He, Ne, etc.),
whereby a new coating film is formed on the surface of the second interlayer insulating film

943, and the kind of a functional group present on the surface is changed. Thus, the surface
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bei ng conducted under the condition that materials with different thermnal
expansi on coefficients are directly in contact with each other. Therefore,
cracks and the-like of ITO can be prevented, which prevents @?’JN 2006
light-emtting el enent from bei ng degraded. The second 10 int ayer
insulating film943 may be subjected to a plasnma treatnent either before or
after cohthacecdidlinsriayes solatng filMHR430an dd rhidificdd43B ths shdaored thy second

subj ect i he surface.of the second i lLayer .inspylating fi 943 made
of an or gﬂgerﬁa gri lrlllgltljl W5 %fg%n ratef idgﬁlse?fgma%ﬁéé g 4t rsrg?ﬁ’“ i‘%%g)(th'el g]r g the

pl ural i t yregdne kpdddRadn, GRsEis) SEIFGeREd @Md NEured AP 96aNSI Bdchng PhnihyEs ogen,
nitrogen, 15 hydrocarbon, halidecarbon, hydrogen fluoride, and rare gas

(Ar, He, onganicggsin fim fypegvented &omirelepsing gronsd demede.t hat the cured fil m 943B
contaips a ga nt .of. hydrogen, nitrogen, h arbon al i decar bon,
hydr og?an fl uorslfugl!él,grr}%’rrg’rlgrﬂée %rgssen ?Pocﬂg‘?m ¢ a@f’%‘%/@{iﬁgﬁr@ﬁ%‘? 18 MR her

exanpl e, ofithe SEM0 interidybGnsdiding fieh PIPE eSGRSFeddGBiIRPAAMEEL GhehNreat D SRIE VAY
as in Enbodinent 1 to formthe second interlayer insulating film 943, and

then, a DYng diosdeatest |unke chig vondifien Ghatf inatarigls3 @ithrayliffsecrt othmemhl asxpahdon

i nsul at i : t.he N ipterlayer i.nsul atin ilm9 The DLC
{1 m asSRibbt 28800 ISoRERAD, ceRbBEr “ierehdfR - eaiie oo of P o
di stribubd prevemted) whistherkeles tat ligRemitiA8CRNEM tromPidh &I MRS, Thesdbfd film
exhibits a hardness of 15 to 25 GPa when neasured by a m crohardness

et er 10 aiyeriagercipsatingnfilog R4D mray herubigrted de jaqtlasactrcapnent sétherdegore i@ lipl C

ig - - . .
‘fi 1 mcan hg, £ pLped % D or sputtering at a tenperature in a range of
roomten%)er%(fture to . As a filmformation nethod, sputtering, ECR

pl asma CVD, hiT-duehfibnOu3pliadomedViy, sifecting theaiiaapoihadeposd iiteihydRy be
used, and thegé,hi §kness may be about 5 to 50 nm As still another exanple,
as shownZSHaignedilm 343 made phpn grgapis inplatins masrial | @ plaska tregnopt Breiss@s ar e

conduct egh, | S . J i t t m. t d j.nterl ayer
ol at | e oF S o B R R TR e s (HeRPRERY e 7Y
943 i $5 nindirddadebnplyalidecaphons hpdrogeadtuoedt, aho rdro pam (Ahaie Wegekchi | TheD3R; itand,

t hereafter,. a Eég film943C js fornmed on 30 2 JUN 2006 the cured fil m 943B.
The DLC $9i9Fsd Jet hayruiss Furifel coBlmg ¢ @2 clemertioh bx&ogm. aiygeen. §Y¢r6cabrn. nm by

sputt_eriMdeé%r%hﬁﬁ@@n%aidaiog&éggqgg@feme,'@ésra CVD, or ion beam vapor
deposition. 5 Enbodi ment 3 In Enbodi nent 3, the processes- are conducted in
the sane way d3uthernEnt eeamedr ckamhple, fschowt heFIoaRE, 85 frocamne arheosiuctdoe of

the bank, 9361 %a;?:‘a‘sb_iin%cxﬁb%%hﬁ%t SIESTR, LSRR o MACL.EDY i1 043, and then, 2
20 diamond-like carbon (DLC) film 943C may be formed as the insulating film 944 on the second
(’\ interlayer insulating film 943.

The DLC film has an asymmetric peak at about 1550 cm™, and a Raman spectrum
distribution with a shoulder at about 1300 cml. Furthermore, the DLC film exhibits a
hardness of 15 to 25 GPa-\;r:l{;an measured by a microhardness meter, and is excellent in
25 chemical resistance. Furthermore, the DLC film can be formed by CVD or sputtering at a
temperature in a range of room temperature to 100°C. As a film formation method, sputtering,
ECR plasma CVD, high-frequency plasma CVD, or ion beam vapor deposition may be used,

and the thickness may be about 5 to 50 nm.
As still another example, as shown in FIG. 13, the following may be possible: the
30 processes are conducted in the same way as in Embodiment 1 to form the second interlayer

insulating film 943; the surface of the second interlayer insulating film 943 is modified by a

plasma treatment to form the cured film 943B; and, thereafter, a DLC film 943C is formed on
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the surface of the bank 956 is nodified. This will be described with

reference to FIG 14. The bank 956 is nmade of an organic resin insulating
film which has a problemof 10 generating noisture and a ga .Mg{)ank
956 is likely to generate noisture and a gas due to the heat%g ed
when a light-emtting device is actually used.. In order to overcone this
probl em tf qused 943t TheddtGrin 943C plhpdeatorineéat wath thiskneGidueiiedoSq as

to nodify the surface t he bank 956 as show in FIG_14. A plasm

treat msn%{lml & yc%ﬁh?fé‘igeo&ig% *g?ﬁé“ao?:K’é)’p]Flﬁlil‘é‘leﬂ‘Eﬁ'ylcbfpl%mﬁ‘dgv@fa Wavesbesel sencsd
from t he dgg®upnconsi sting 15 of hydrogen, nitrogen, halidecarbon, hydrogen
fluoride, and rare gas. Because of the above, the surface of the bank 956
is made dense, and a cured film 956b containing one or a plurality of

ki nds qf s .el enents sel ected from hydrogen, nitrogen, halidecarbon,
hydrogg’nE;’-ilrfebé)x%i%I—]‘ll%*g—,E and rare gas is fornmed, which can prevent noisture and a

gas (oxygen) hERAbREREE Ig%qfr@éeﬁ's@s-gfe(&%&&%diiﬁ'ﬁf-ec\!ﬁrnewgﬁﬁ?}ylin% eventng the
d The pres b

light-emtting element 20 from bei ng degraded. ent enbodi nent can
be conbi Ha YiF bankatip. envetho furfaeh ofiihbatls936 it subjecidanb agilxentredimEhe whegsent

i nvention i ple.cabl .any,.shape,of TFTs. In the present enbodi nent,
25 5 et NS0 ER T SEF D g SOTRDh LG oR B0 FHfoRAECh FC. 12

bot t om , gat e tyRebatkTo36Sisf REdRSE anbrohniD Gestie s i REI s t bnibeher encs, I"GS.
15A- 15C and 16A-16C. A base i nsulnatllfgnrzgI fiSI m 51 %i)l?jflor’msd1 of a %at eérnlqéjf

~sel ectt@d geneEting meistuegmdaxgade The bankP564s likadpte gineratedmofiukamandanghsalusithi con

{okynitri' £l ray.,.substrate. 50. ondyctive film made of an
el ement -g%Ihé%t%é%ﬁ%&%?%&ﬁ“%@ﬁ 15 aﬁ@aﬁ%\lseg‘r mai nly contai ni ng any
one of 30 the kel @tentosotcscon®y RdprodReh, Ratt MeNRd: BdReR, d63ishRGShaRR it O
obtain -a gate electrode 52. Then, a gate insulating filmb53 is forned,

whi ch ha8omlugted §peas) Wy Bedidy dhe sefage ©f ghe davl PFeon sbavdie FIG. . & slabmzon

hi ch haSTUSPhgPes) & Gefagr ofohe dus buvdo FIG . & slbmeon
any. of tie P e el o HRABMAT of knBlottondhsTetd oY PRt meg

to haué af hydiapenassogh, Hdidt@rtdOhnivas fabrida Rl pRous. sem conductor film by
a known nethod. The gfate insulating film53 and the anorphous silicon film
can be for med BiFetetid8rabeve Hicryraes Plohe etk B2l issvadendanse, had anmyedoBlm

formed c j 3 ' Nog these filns, they ar.e forned
W thout Eane B o ¢ O R T e PR P P B o e
surface tdiseeabort hpdropei figpridepaidantenat Bdpmadidwhidweh PGvMATAESHI@RRd b Fas

char act eEi sti 3§ obeFTs to ch produced and fluctuations in a threshold

vol t age. ‘FREH TORLPHRS SptcERIeT Bam; the Heide: Bpreby praveriingrthe lighttemitiae TmesBt ai n a
crystabl B being degraded.

('\4,_‘: The present embodiment can be combined with any one of Embodiments 1 to 4.

Embodiment 4
The present invention is applicable to any shape of TFTs. In the present embodiment,
25 amethod of manufacturing a light-emitting device in which a bottom-gate type TFT is formed
will_ be described with reference to FIGS. 15A-15C and 16A-16C.

A base insulating film 51 is formed of a material selected from a silicon oxide film, a
silicon nitride film, and a silicon oxynitride film on an array substrate 50. A conductive film
made of an element selected from Ta, Ti, W, Mo, Cr, and Al or mainly containing any one of

30 the elements is formed, and patterned into a desired shape to obtain a gate electrode 52. Then,
a gate insulating film 53 is formed, which has a single-layered structure of a silicon oxide film,

~ asilicon nitride film or a silicon oxynitride film, or a muiti-layered structure of any of the films.
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sem conductor film54. The crystallization process may be conducted by
irradiation with a 10 |aser, a heat treatnent, or a conbination thereof.
After the crystallization process, an insulating film (not sh&\M"BN bt
protects the crystalline silicon film (channel formng region) in the
| ater process of adding an inpurity is forned to have a thickness of 100 to -
400 nm T8, aprapgrakeusgsifisanntiing if Germed thohave e thicknposef 00 tprisGent i agat he

crystall}] i].i ) fi f .om bei directly. exposed to plasma_ during
addi ti oné”g‘ﬁpgéndsi%pg’nd?‘%”{lwé B LR gh awtody _?ﬁf‘egdtisfl Hiegrt!Far? gAd oke t he
i mpur i t yaredrphm@iatsilicon biem i bé &lrine€ 09 tHeQhhne @im THRRHoN HeNBd ol B list, RSk, an
n-type inpurity elenment is added to the crystalline silicon fillmto be an

active 11yB¢d gfntinpeusiET Bacentingpuslyafosoingcbiriing, hegiaontobSedvithbe Hef i S
forme i ri el enrent added to the crystalline silicon filmis
act i vg:% e%?gﬁr%ﬁl nghé %nggé%reofo %?:eon%’ﬁ%e ?’n%rei’wgn%r@’gtér{alc‘“za PEH progt e¥dng usi ng
a_cat al ydohtgheanind trédichat ahitiofs eh eomRpiceARRs| 60 THYst e ver yohalhi R
silicon film.can be gettered in the sane process as that of activation.

The at mo&sHeHens g2 thigghqldseltage.eat ment nmay be put under a reduced pressure
by exhaustionpy.t hq.a - chani cal ..b er. punp. Then, the
g AR T Sl R 5 BT T

insulating filmon the c e sil1con

cryst al Isemécon@ictei filnc 64 f Thenrysalfiadior piedsd AbP ba coesiclabyShadgion vareaf t er,
an insulating film56 is forned. . The insulating film56 is made of an
¢i'nor g]rfnilﬂsef’ng et FRymeRh n9Ts o ctombinagon jthereasn el ehd icrysiallizatien |pressss, rint r i de
film agdghd : iR i t b ke . : rgani.c_resin. materi al
Sel cot o i HLEHR Pk ke Clhe iR uicth 477 AR i iSisPied) mepory
resi n, dhdlaBEBRroceiserizaidingl anbintperig)is fadhed Reheafit tickns®6f a®f tohmasn.arend or ned
so as ta rufza_ch ourcetj9drai n region of the respective TFTs, and a

he . ctive TF .
wiring 5% %V‘géllthé‘df‘ ?‘i’r&?ﬂ I the PHARET PhiFceatipg theerysialiing sibepndilmalromitsing  or a
conduct igy@cty |hd®i N aj;ntng . al-um .oan.interl ayer,.insul ating
i1 m a8 et b o) g iR Rl B OB o Bl b Rl e
i nt eriSayenceniystidnafithginipurity S8memyo emfmarebecbnabllan i norgani ¢ i nsul ati ng
filmsuch as fi. silicon oxide film a silicon nitride film and a silicon
oxyni tride fi ti™dF n® SFERATE T BSPAYPRIBIYTAY claieat tSeerlded o tholcpisiling,
acryl i ¢ sfiR6h MilmAE b¥ AhMtcHFo 1ayBOMLITTHL 128 A8 2 GRS SEdon %gfjgl(ég;mais

(benzocycl obutene). 5 Then, "a pi xel electrode 59 to be an an
| i ght - ed®meidng el enent is fornmed of a conductive film As the conductive

film netal selected. fromchrom nol ybdenym . tungsten, tantalum and
ni obi um may bgil%nsé%e FHUEY FigRpat ;‘%H]%dr E’a‘lhtgé?ﬁsmﬁﬁ‘ecﬂl&&ﬁi ¢y iR 3eiatedng I fem 60

for borehRdf dnddfikg (hdcrAR1RARS Pcess, using a catalytic element, the catalytic element

{\ applied to the crystalline silicon film can be gettered in the same process as that of activation.

- The atmosphere for the heat treatment may be put under a reduced pressure by exhaustion with
a rotary pump or a mechanical booster pump.

Then, the insulating film on the crystalline silicon film is removed, and the crystalline

25 silicon film is patterned into a desired shape. Thereafter, an insulating film 56 is formed.

The insulating film 56 is made of an inorganic insulating film such as a silicon oxide film, a_

silicon nitride film, a silicon oxynitride film, or the like, or an organic resin. material selected

from polyimide, acrylic resin, polyamide, polyimide-amide, epoxy resin, and BCB

(benzocyclobutene).
30 Thereafter, contact holes are formed so as to feach the source/drain region of the.

respective TFTs, and a wiring 57 for electrically connecting each TFT is formed of aluminum

or a conductive film mainly containing aluminum. Then, an interfaver insulating film 58 is
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specification, an insulating film having an opening portion on a pixel
el ectrode and forned so 10 as to cover an end of the pixel electrode wll
be referred to as a bank) is formed (FIG 15B), and an anti statji gyN iipgn 61
may be formed on the surface of the organic insulating film®60 for the
purpose of an antistatic function. The antistatic film6l is forned so as
to preveﬁﬂmﬁﬁé? a$ F%‘Fﬁ"ﬁﬁﬁlér"i”ﬁ@g p6 aThFPFteslarﬁgthe}iaélnﬂlﬁldmm@ md&lbﬁéxrmﬁchsbettl on
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Enbodi nent, node 1 or ed. After the |nspect| on process is
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|nspect|on proces Th anlc conmpound | ayer 63 is formed by stacking a
conbi nat GBSt BRIy |“E‘SP gp may be used (FiE|108)-ng a hoI e injection layer, a
hol e transportry.augt, & R y yer,
and an el ectron el nj ePCtI onpéagi?errgﬁlléh%}@ g0 fé)@ﬁo {ﬁr%g ‘%qeﬁlﬁe 25

t hi cknesspeofficativm, an gxaui:atmgf)}mpbwmmg :hragq&:mr@?pol’tiimpj’lﬂf ﬁlﬁ(albsllt}ttrab@hﬂd HOmEDsA00 nm
(FI G éGAQ A cat hode 6141' IS BILFE S after formng the organic cogound | ayer
Th PHEYE eI pidhe,pigeh mectofaydll g r@?rﬁ?]ctpd‘lsél Yaginhiferned &P y13hi n (20

knm or | egg)anCatihasernfda | ln%y berdrRdd oH?ﬂe%ré%aég thd 0 5'111@"1ns!1fat1f’?%hfﬁ¥ 68 fdr Ry of

alum numand lithium as a first |ayer ns arent tonductive film
64b is fpiness ofan rhidstait fanction64Fhe mtisamefmnttshusﬁjmss s@ﬁs $0prteen2 Bkt 3@rnm

(FIG 168%111[€> Thten rotecbl ve film®65 is forned so as to cover the bank 62
and the EaFH&RIE % "‘Fﬁtéat?) ‘Bim&?tlflﬂ%mf?elcﬂ?rﬁ@mﬁe@* be formed any one of a DLC

fil | e spédt cel e 20 s n f whi ch
i1m a silicomeRXind@nshbdi®h Rboeds N l:anﬁgl(& 3302% J&JN %5%9@ d{ésécg agﬁa el B .

the filmis fornmed so as to contain Ar above
| i ghtlénfoptfl?%@ﬂd@mwycwhsttﬁée mmrdafeaumurlédhdayfmsmg sanqrﬂlcurfad ptoductaf ’ﬂ'}E:T

substrates f on ,an.arr.a strate. odi nent, 5-1n Enbodi nent 5; a
met hod of ercys P%fl?lsﬁn eds%#i“@’t?ﬁ’ﬂi?@{ Bpdg fP%y B‘é“%?ﬂ active layer of a
TFT, using a @@tealtn&uﬁs;ﬁbmeﬁtoces@m@ doﬂq,msmghé hGiGARC ShT & IOk Xvel NG

catal ytic elenment in the obtained crystalline sem conductor filmwll be
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borosili @%.elsgj)_ass

20 An-organic compound layer 63 and a cathode 64 are formed on a TFT substrate
(— ~ determined to be suitable for a product in the above-mentioned inspection process.
~ The organic compound layer 63 is formed by stacking a combination of a plurality of
layers including a hole injection layer, a hole transport layer, a hole blocking layer, an electron
transport layer, and an electron injection layer, as well as a light-emitting layer. The
25 thickness of the organic compound layer 63 is preferably ébout 10 to 400 nm (FIG. 16A).
A cathode 64 is formed after forming the organic compound layer 63. The cathode
64 has a double-layered structure in which a very thin (20 nm or less) cathode 64a is formed
using MgAg or an Al-Li alloy (alloy of aluminum and lithium) as a first layer, and a
transparent conductive film 64b is formed on the cathode 64a to Have a thickness of 80 to 200
30 nm (FIG. 16B).

Then, a protective film 65 is formed so as to cover the bank 62 and the cathode 64-.

The protective film 65 may be formed any one of a DLC film, a silicon oxide film, or a silicon
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10 al um noborosilicate glass, or quartz. On the surface of the substrate

100, an inorganic insulating filmis formed as a base insulati
to have a thickness of 10 to 200 nm A preferable exanple of
insulating film21101 is a silicon oxynitride film produced by

ng film1101

DR v,

The base insulating film 1101 is obtained by formng a first silicon

oxyni t ri gigridef fillogwhichthe filaules fofmegisFlag to ¢deBin AnCFIRB DL hi ckness:

50 nm, and

form ng a seco dﬂsilécon 15 qﬁ%nitrlde fLIn11%Plb gﬁdef%ﬁ Si F4 and NzO

(thickness: 100° ARFTCHHEObade FoRERIHES Ag'itd $3m CrotCT
provi dedof DFT bigtrited PO5EI &f aPirBvantduag. al kal i nmetal cont ai ned
substrate fromdiffusing to a sem conductor filmto be forned

by usiAgyq BYrgiLy

in an array
in an upper

| ayer. In the case of using a quartz substrate, the base insulating film

1101 ngyEE% %gk£¢§d. Then, a silicon nitride film 1102 is fornmed on the

base i ns | m1101. The 20 silicon nitride film 1102 i
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the purpose of mpnebtathind g, Ameababy tiystaBlzAiFRNemidoRiER HIM 1o bOhE kalvk ug@ed in
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crystallization of an anof Us sefi con

f ur t hes noxitride Giireade14 heddehSiH; yno N, (thickmpish gOC an).erTiandsds aeaaibiin on
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only a h?HH= Pla 1 144 _ ds X
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polishing treatnent) systemin a reaction chanber
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to the surface of the anorphous silicon film 1103 (FI G

Exanpl és of a

(ﬁ@tal

25

nickel) used in a later crystallization process of a semiconductor film from being drunk on the
base insulating film 1101, and further preventing 6xygen contained in the base insulating film
1101 from having an adverse effect. The silicon nitride film 1102 may be formed to have a
thickness of 1 to 5 nm by plasma CVD.

Then, an amorphous semiconductor film 1103 is formed on the silicon nitride film
1102. A semiconductor material mainly containing silicon is wsed for the amorphous

semiconductor film 1102. Typically, an amorphous silicon film, an amorphous silicon

- germanium film, or the like is applied for the amorphous semiconductor film 1103 and formed

30

to have a thickness of 10 to 100 nm by plasma CVD, reduced-pressure CVD, or sputtering.
In order to obtain crystal of good quality, the concentration of an impurity such as oxygen and
nitrogen contained in the amorphous semiconductor film 1103 may be reduced to 5 x 10'¥/cm’

or less. These impurities inhibit crystallization of an amorphous semiconductor, and
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10 el ement having a catalytic function of pronoting crystallization of a
sem conductor filminclude iron (Fe), nickel (N), cobalt (Co), ruthenium
(Ru), rhodium (Rh), palladium(Pd), osmum(Gs), iridium(lr), piNggignum
(Pt), copper (Cu), gold (Au), and the like. One or a plurality of kinds of
met al el ements sel ected fromthese exanples can be used. Typically, nickel
i s used. frtheratesd, ipgreasattbe donsiiyi e tepping némey dndt wedi®Bingpm tpteneivgh tiftef

ni ckel is | i edt 0 the.surfac f the anmorphous silicon film 1103 with
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furnace, or RTA (Rapid Thermal Anneali n?) usi ng a hal ogen Iag, a net al

hal i de | &hgality of Aretphplsments sglegiemh TapctheseagRImples Hiag e pised s R@icsBri um

|l amp, a hj;alr pressur g8 NerSY O A [ d -2 JUN. I n

t he case (I)f conducti ng R‘FA, E%/tat:e%%’uﬁ?é:ﬁ%aggl iégo flg(r)%ﬁglam ngl%%éo inéﬁ{(tgfe)% for
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r epeat ed 1%#0 10 t_i-me? (e reéerably_ 2 to 6 tines). Alight-em ssion
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manner t Ratraded (B TSR Lifko  fil LABHALY; & to
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t he seni copideied &r 2 fiufmei tscatmpemity Mot spdcifiaglydkyweratdn bhide Sillosis fatedlfoa wi | |
hous sem conductor film
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treatnent unless the catal yst-containing |layer 1104 is forned.

(—\ the resultant surface is treated with an ozone-containing aqueous solution again to form a very
thin oxide film. The surface of the semiconductor film made of silicon or the like is
originally hydrophobic; therefore, by forming such an oxide film, a nickel acetate solution can
be applied uniformly.

25 Needless to say, the method of forming the catalyst-containing layer 1104 is not
limited to the above. The catalyst-containing layer 1104 may be formed by sputtering, vapor
deposition, a plasma treatment, or the like.

A heat treatment for crystallization is conducted under the condition that the
amorphous silicon film 1103 is in contact with the catalyst-containing fayer 1104. "As a
30 method of a heat treatment, furnace annealing using an electrothermal furnace, or RTA (Rapid

‘Thermal Annealing) using a halogen lamp, a metal halide lamp, a xenon arc lamp, a carbon arc

lamp, a high-pressure sodium lamp, a high-pressure mercury lamp, or the like is used.
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10 In the case of using the furnace annealing as other nethod, prior to a
heat treatnment for crystallization, a heat treatnent is previous] ﬁ
conducted at 500C for about one hour so that hydrogen contai ned JUN Be
anor phous silicon film 1103 is rel eased. Then, the heat treatnent for
crystallization is conducted at 550C to 600C, preferably 580C for 4 hours
in a nitrogen & Hespheoikgondsiting RiMA, el lacibrighhern®l fof HENAE e ligHher 8h) o 60
crystallizing,the us silicon film 15 1103. Thus, the crystalline
silicon f iSF%q%fib%e%%%ﬁg@ﬁ ?Qis_eﬁ@fés)’za@thl%cw&rlmfatﬁm fthé timpn(petlerabivt o
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laser light.. In the crystalline silicon film 1105 thus obtained, a
catal ytic péerf%rﬁ"g tab?'ﬁteé;séi(;,to Jﬁiocﬁel yvenzh sychiphigls tempergiiranks wgucangneentimatsi on
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el enent 1T Eée P G B P S canpy, By gvHiRliaR] BhsyshocEzsment] |
be descri haidss tﬁécﬁmﬁ&tmng&i@qw 1ht4 EeGmeadD, a thin'layer 1106 is forned
on the surface of the crystalline silicon film1105. In the present
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1105 is prQvj for the purpose.of preyenting the gcrystalline silicon
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will be reébéoparcdnting ia thdahérbBduslsaish filk0803 30eiLhdPatkdnehe| RYE el 408 1 S
formed to have a thjickness of about 1 to 10 nm In a sinple way, the
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cryst ai 11 Apferd e Ok Ghu R v 33l at e e atiesdbn

sol uti as ithO3shiTthsahdygstaigiansiieoKitE 0S @b sowens IFSG maxed toMak, sul furic-acid,
hydrochl oric acid, nitricc acid or the like, a chemcal oxide is simlarly
formed. As anot R&fher.fBOFa o Bowse muystaibizagion eatim (edioby sarpltd somporesaimeéat i n
an oxygen_.gt I e OFq I iatio ith ultraviolet lLight. in a .

- at nospher g&grg%?% (ﬁfgaofé@ gé%?éot%gr %tg‘cilc\{\sno%‘?fn '7tng Ctrﬁéa?éf%c‘?éﬁ 'f filgg eg}e%tfvlei ®on
fil m 1105imadidtetheatyisiaing,siloh Al 1005 @eh fasdrmehs forned as a barrier |ayer
1106 by heatin the crystalline silicon film 1105 at about 200C to 350C in
a clean oven. g&nttg? Fastallaepilicgp filg,itge thas |okfaingd, Heatelstesiemert thorchawnickal)

t hi.cknegs -ahg ] wgputtering, . .or or i
deposi tQ iéoﬁé;%aéﬁpgE%aﬁr%%rﬁoﬁg%%g%negc n 1&(?38@& a f%lfi r%%ﬁ%%/ngoceayagﬁlé:aﬂ I%?néh
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nd prevents an etchant from _ _ _
the concentration of the catalytic element in the semiconductor film. Hereinafter, a method of

o

reducing the concentration of the catalytic element in the semiconductor film after the
crystallization process will be described.

25 First, as shown in FIG. 24D, a thin layer 1106 is formed on the surface of the
crystalline silicon film 1105. In the present specification, the thin layer 110-6 formed on the
crystalline siticon film 1105 is provided for the purpose of preventing the crystalline silicon
film 1105 from being etched when gettering sites are removed later, and will be referred to as a
barrier layer 1106. |

30 The barrier layer 1106 is formed to have a thickness of about 1 to 10 nm. In a simple
way, the crystalline silicon film 1105 may be treated with ozone water to form a chemical

oxide as a barrier layer. Alternatively, even when the crystalline silicon film 1103 is treated
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10 penetrating the crystalline silicon film21105 (i.e., protects the

crystalline silicon film1105 from an etchant) in the course of rempving
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short period of tinme (FIG 24E). Even due to the above-nentioned heat

treatment, the BefAte SAUEETSTE Hseilrs 111@9trvec1eribeus¢mﬁgncalc¥oarfémgastter etrfeﬂalt ndgtn a
concentyr / C p f [ / cnB to
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Cpr this plurahty of kinds of elements selected from helium (He), neon (Ne), argon (Ar), krypton (Kr),
g

and xenon (Xe) is used. The present invention is characterized in that these rare gas elements

are used as an ion source for forming the gettering site, and a semiconductor film containing

- these elements is formed to obtain a gettering site.

25

30

In order to exactly achieve gettering, it is required to conduct a heat treatment later.
The heat treatment is conducted by furnace annealing or RTA. In the case of conducting the
furnace annealing, the heat treatment is conducted at 450°C to 600°C for 0.5 to 12 hours in a
nitrogen atmosphere. In the case of using the RTA, a lamp light source for heating is lighted
for 1 to 60 seconds (preferably, 30 to 60 seconds), and this cycle is repeated 1 to 10 times
(preferably, 2 to 6 times). A light-emission intensity of the lamp light source.is arbitrarily

determined in such a manner that the semiconductor film can be heated rapidly to about 600°C

o 1000°C, preferably about 700°C to 750°C.
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10 is considered as follows: a rare gas elenment remains in the

sem conductor film 1107 without being released again even in a raznﬂja ?f
t he above-nentioned treatnment tenperature, thereby inhibiting N 2006
crystallization of the sem conductor film 1107. After the gettering
process, the gettering site 1107 is selectively etched to be renoved. As
an et chi ng met hidek taligyttasinghi ngtalyitichelGhéi8 Wi 4 hagidn us bagepirad (Bapphrg Weh is
et chi ng V\'iretlha %{1 ]]% tal kal i ne sol ution such as an aqueous sol ution i
cont ai ni n§ Hydr 8% 18" SHEEY efVaBPFS Bnforieithyt 8% HEUTeoH)haNERy: Safinge

conduct eddephdd Rpén hi wBimddIBeRRHELR! haYBbceldOq UGkl 0NSioaSys ahichi ng
st opper. Furtherir)mre, t he ba?r?fgr Iayaeryrﬁl%aG mayabe ref vlé)d ?a@g? V\Ak?e'?lhd

fluoric &&ngratpishigher. shewnding (IE pReRt inyventops thal disunee S wihdaina £athinid 108
with th niration. of .20. catal ytic. el enment reduced to 1 x 1017/cnB
or | essgcglgigl%lgt %B?eési érjluélélg She'tr ?S%QP{ ?{Wet%’scﬁl?sé@ the PSRIGAHECOR I ophgEhEd | s
fornmed asgeiteying ain beompldiédinatlaGMAPeod petibd 8t iRk (FIE! #fE)bar shape due to

the function of the catalytic elenent, and each crystal grows in a
particul ar di r deteRofiantieihs absye-mentioost dpitc itdtypentThiee pereemucentddi @6t can

be conbin ,; i nent _nodes 1 _and 2. .andy,25 Enbodi-ient s to 5.
Erbodt mengo iyl s 2R JERa TP CORCRETHGP PE din V&Tﬁogbdég‘} f’F‘BaPF%JF“a@é’aﬁf be a
process i n0aint o t R0 JdGhhoRBrdtérbg SPANEP/cRP RAE8YsthYizt. Cambiddgsh for this

manufacturing step of Enbodinments 1 to 5 as 30 illustrated in FIG 10B is
‘caused!® ole‘@n%Wﬁfﬁ) 8t Edlows: yrare gt clempnttremaing éiv thesemicondrcrdr fgmt BLOF v@ghout 17A

Subst 1t o0 556 T bR i ot IR bRl LEARE Bl R E Bkl

vi ew t akeinhibitilg digstaNiAtionbf fht Gmitdfiuciefips @02 nunber 801 represents a
source side drivi n%]ci rcuit, which is illustrated by dot l|ines; reference
nunber 802, a prik&thoEtieriphproress.dhegrtring pitrel10g0sseleastively etckédde bdrempyeg.-
circuit; NI =10t gﬁﬂ%e ; - ENng. strate: and reference .nunber
805, a segFianéa agent . ’eary%gcﬁiglgawﬁﬁéﬂ&%%ﬁ% by £ gaséneaaf)r gﬁte%tfl%%gv 1|Hls"'ma

space 89 7alkdllvesolghiombuchng san mpkousl doligiohadoathinih® hydrians fMd fetrA@h fk@idhim
inputted to th& &gurce sjide driving circuit 801 and the gate side driving
circuit 8BErORIGEGHAYRED Sanpe consiugied; ghhihds tme, the Basiey Byer H@mtandtioax k! e

Phat the Epe- ol Sornddy Ey a0, S r R s Mol o L Dflocr Tl gRAR D
t he presemd.lo specification, any nodule on which integrated circuits (ICs)
are directly myynted LA OHRG 0% o crystalline siticon film 1108 with the concentration of a
20 catalytic element reduced to 1 x 10'"/cm’ or less can be obtained. The crystalline silicon film
( i 1108 thus obtained is formed as crystal in a thin bar shape or in a thin flat bar shape due to the
function of the catalytic element, and cach crystal grows in a particular direction when seen
macroscopically.

The present embodiment can be combined with Embodiment modes 1 and 2, and

25 Embodiments 1 to 5.

Embodiment 6
In this embodiment, the following will specifically describe a process in which the
light-emitting panél produced by a combined manufacturing step of Embodiments 1 to 5 as
30 illustrated in FIG. 10B is caused to be completed as a light-emitting device, referring to FIGS.
17A and 17B. |

- FIG. 17A is a top view of the light-emitting panel wherein the TFT substrate is

38




FPC is referred to as a light-emtting device. Referring to FIG 17B, the
following will describe the sectional structure of the light-emtting
panel illustrated in FIG 17A. The pixel portion 802 and a dri vi dg/Udi 0eui t
portion are formed above a substrate 810. The pixel section 802 is conposed
of pixels, each 15 of which includes a current control TFT 811 and an anode
812 connedftiedtspedads prdaFiGy 178 ischr sicionabfietwhakeowniignth-Sbot FIGL 1TAT Bdftrenddhe

driving cj i i iS co sed .of a . Gircuit wherejin an

n- channel hqug%lr ﬁgg%&#&%ﬁs P2 rﬁegﬁger gpff—“lg @11%1%W31C86%¥”ﬁt586%?¥ ﬁDtZ’é}E‘ﬁ reerare
Banks 815mater f8nemechiadl foaidn; séRscOhuBB&NI®S ot hee %@Qﬁfvi&lémuﬁf‘%f@%&%@?r ’

an insulating film 821, an organic conpound | ayer 816 and cat hodes are

formed onfWHET 898, aretling 8bpirate pdottieence| mimbee D6t & nepliakerpent s T84 8nsidthe
cat hod Ch i £i.ng. C nto all of the pixels, and are
ey B AR s TS E

el ectric e t hrough a connecting wring 808. The
seal i ng subst r atheoFBAvinage(mot iIkassd) Br Shakiting $ielsSHRSER S Bl W LA t he

seal i ng ent 805. -As the sealing agent 805, an ultraviolet setting resin
or ther mo¥8t1g RigeWiedilnandsthe 2tensids drivibe wirgeis §03,| fidesesigmbary clogk sigade are

conposed Qf.ad 65hN fil; ' in.order to keep an interv o
bet ween theelseaﬁ?ﬂﬁg é% 1g?tera égg’ﬁ“ﬂ! Qngjt & I‘“’ihb_tlfsélﬂi?f‘]’l”?? Y EREE g 18 An
i nert gasstgechut as: APCriogamettd takR Bas-cinsiihy bhed i Mddt heemPagetH8 WPesent

surrounded bﬁ the sealin agent 805. It is desired that the sealing agent
805 i st GraWECEfalgnydRpdile (hFdichyaicamatediditcris GEs) amatisrctlyrmayagehraugh g

‘smal | as BSRibLBed E%%S%ig%%“g%@%’.&ﬁgﬁ?'l ight-emtting elenents airtightly

into the space 807 1nth ioned structure, the light-emtting

el ements can b&efeorind ed FIG. $TBit thef follbwinm whe deRHbS itithesecASn:R sif@stld of e 1 S
possi bl e 0 g&%e\lent the deterioration of the light-emtting elenents 39 2
JUN 2006 bﬁgﬁ' ftane paneh wted in & lGnd 7 orhhe 1Réxed pogianeB02apush  dirivilgy cireuit

l'i ght - em dotddthrd eWh e | NGt eldhability. e yiel ded.. Th

structur eﬂoof this errbgg‘?ar%ent b%tggrtlg 1ed'i ?6‘1%’%%%&8%30% fnﬁf)shegj ‘{fﬁé"ez% Fitfdt ure
of  Erifodifvénch mplddes dcurRnt amtroERBO@i rand sn Andde 832 abnisiclel .cldricaod) aemt 7

FI G 18AOQ'rIngre speci fi CZ}JF!F% illustrates the top face structure of the pixel
portion b @irtep} gpro t5thy GRS NS FEGHICRULIRR [SgmMPPPRE Q5raeGMQS. circuit

i nvent i ORvhegdifl ad-h Chank8BriT gﬁﬁztrfdaatfﬁcc‘haﬁn&i’l{mlh aredéoﬁ%rér%@&ikhﬁé’agliérheﬁef erring
g of the

to FIGS. 18A to 18B, a switching TFT 704 i s conpose SW t chi ng

(n-channel ) TFBallgp0isngre fdrmsd raatbeth sidesFbGeachO& thacooried Al.y, Tirbattr, tde
structur Ei\nsulating film 821, an organic compound layer 816 and cathodes 817 are formed on.the
20 anodes 812 to produce light-emitting elements 818.

(\ The cathodes 817 function as a wiring common to all of the pixels, and are electrically

connected to the FPC 809 through a connecting wiring 808.
The sealing substrate 804 made of glass is stuck to the substrate 810 with the seéling

agent 805. As the sealing agent 805, an ultraviolet setting resin or thermosetting resin is

25 preferably used. If necessary, a space composed of a resin film may be disposed in order to
keep an interval between the sealing substrate 804 and the light-emitting elements 818. An
inert gas such as nitrogen or rare gas is filled into the space 807 surrounded by the.sealing
agent 805. It is desired that the sealing agent 805 is made of a material whose permeability of
water or oxygen is as small as possible.

30 - By .putting the Hlght-emitting elements airtightly into the space 807 in the
above-mentioned structure, the light-emitting elements can be completely shut off from the

outside. As a result, it is possible to prevent the deterioration of the light-cmitting elements
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t hereof, the description on the switching (n-channel) TFT 1002 shoul d be
referred to. A wiring 703 is a gate wiring for connecting gate el ectrodes
704a and 704b of the switching TFT 704 electrically with each othgil 20h
this enbodi ment, a double gate structure, wherein two channel formng
regions are 15 forned is adopted. However, a single gate structure,,

wher ei n devatravmnetygto enterige fregi thn outsideor Aechrdinglyaa tlighptaittiet deviteriueing e,
wherein thhreel. rannel  farmng regions are fornmed, nay be adopted. The
source of EHEEHY AR RoY'¥%59-704 is connected to a source wiring 715, and .
the drain thergofinisuePRastadodifef &Eadcrlm\tﬁleﬁ'deﬂ&d%g% bR PR IsRutufed 19 705
is electrically 20 connected to a gate el ectrode 70 oF]a current control
TFT 706. Ennwdouent evpdecbit pol EMPRIMOBs g0 Senpidsed of the current control
(p-channel) TFT 1003 in FIG 10B. Therefore, about the structure thereof,
t he description on the switching (p-channel) TFT 1003 should be referred
to. In tHasmderda@di nent, a single gate structure is adopted. However, a
doubl e gate structure or a triple gate structure may be adopted. 25 The
source of the EWFfriémtmenmpeaficallyTilwgstcs shegbp tace siaitiry ot dampect portivo ofithe

t ly...line.716, ., The drai,n th f i I i | ted.t
e o wi RStk Sk ook S RpaYR EShl vender pRERIG S polindErag tooin .
anode ( pidigtane kiRedot OdRIfert k3 thIHIGS! {24 @8l 18, HOkirdHiMePrT H04 ticinSRSE of fhe

i
retention storage capacitor écon_denser) is formed 1n a regionindicated by
-a- r ef difenwdc ghapnd) TFhd 00 atldhsieate 7 hdFIGs 10Br nddconyingly sawircthmdurettore il m

&-720 30 cred.electrically to,the current ine 716, an

i nsul ati ?1%%?1 %%(dneg(f‘npﬁoflu%“t #haet T i(élhclﬁf“éne oTﬁthb%f%m{hﬁg ° J5{Ee dferfas
t he gat e wifisgV@ i AGafd iting I bonhEing ghte cRLRSIE 00 AR 77040 0f GARIGERIRE TFT
conposed of the %ate el ectrode 707, a layer (not illustrated) that is

formed i APbelepEcaly witheah 2696 sane | ayer as the first interlayer insulating
film and the guLr bﬁﬂﬁ&#y (Li Bﬁe%%r%@ be used as. a retention storage
capacitor. The structure of this odi RENt %ggrr?l dtéV%iCrlrlﬁ}imeeiré)ﬁ &F 55 °CoiBi ni ng
t he stusucsrited iDhdopksdb odiowent:, FeieR dute Amchind] Whrhodbiediagnd fbenifs afgiom &l . 5
Enbodi ment 8 Exanpl es of el ectronic devices whose display unit uses the
| i ght - enif¥EcAgOIdR FiRte 2dta AL ee Uy BeroBynge ichgprehrginggesiens #¢ dermegnmay de a
vi deo cagg(gﬁéd_a digital canera; a goggle type display (head nounted ‘
di spl ay); navi gation system an audi o reproducing device (car audio, an
10 audi o conmpohsnsqurandl thhewitckiey ;TFE T@ipk apat@Edub er soutcegaifiag A6 hamethea
portabl e information : . L . .
drain thereof is comnected to a drain wiring 705. The drain wiring 705 is electrically
20 connected to a gate electrode 70_7 of a current control TFT 706. The current control TFT 706 -
("\? is composed of the current control (p-channel) TFT 1003 in FIG. 10B. Therefore, about the
N structure thereof, the description on the switching (p-channel) TFT 1003 should be referred to.
In this embodiment, a single gate structure is adopted. However, a double gate structure or a
triple gate structure may be adopted.
25 The source of the current control TFT 706 is electrically connected to a current supply
line 716. The drain thereof is electrically connected to a drain wiring 717. The drain wiring
717 is electrically connected to an anode (pixel electrode) 718 illustrated by dot lines.
In this case,.a retention storage capacitor (condenser) is formed in a region indicated
by a reference number 719. The condenser 719 is formed by a semiconductor film 720
30 comnected electrically to the current supply line 716, an insulating film (not illustrated) which
is formed into the same layer as the gate insulating film, and the gate clectrode 707. A

. capacitor composed of the gate electrode 707, a layer (not illustrated) that is formed into the
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termnal (a nobile conputer, a cellular phone, a portable game nachine, an
el ectronic book, etc.); and an inmage reproducing device (specifically, a
devi ce capabl e of processing data in a recording nediumsuch a ﬂpﬁ@@§ta
versatile disk (DvD) and having a display device that can displ§§

image of the data). The light-emtting device having a light-emtting

el ement isamdesjer abihe fitd iafdybCidbidtng i@l ad BOEdrRRt SipbRTIGE AL M bk eka nal
since its screen is often viewed obliquely and is required to have a w de
vi ewi ng an§leBloOBHREES FaPa@anpl e of the el ectronic devices are shown in
FIGS. 19A to 1 : a di splay devi c iLch.i.s conposed a
casi ng 2001, aggﬁﬁgg$??#§‘1§§§$gﬁgﬁgqéﬁlﬁfglngnﬁﬂﬁ%qﬁ68§?ms%%gﬁgﬁuﬁﬁgis
2004, a Hodewlimepuiodeen M, aad E2A06SmesE ¢.to FAewil20 |ight-em tting device of

t he present invention can be used for the display unit 2003. The
light-éhitting device having a light-enitting el ement is self-lumnous and
does not#§§$%¥ﬂ%¥§acklight, so that it can nmake a thinner display unit than
liquid c pl ay devices can. The termdisplay device includes every
di spl ay devi ce Hxamplds il dgtirogic i dévizedmaihos diplai s o€ thonight-entigng0odakice
conputer, one._for receiving TV broadcasting, and one for advertisenment. 25
FIG 19B™® tugeddhygising the prepant wxpRiion arepm Vidpe Fainesss RsbaiBlcasmery Araesale Buy
2101, a dj; i ' r RY ' rati yS
2108, an Srarien B ot PR R eh Al Nebodii « IRETEE 28008

| i. ght -l@m antliongpngeuerc carfdothadikedyn ptop goinbetep neg@t mhdhnental gotablannfoemusad to
{t he di spl ay .unit 2%?2. FIG 19C shows a | aptop conmputer, which is_conposed
of a mai ricHYMs @Bghile compyter ggellule ProRPr2 PEAREIMEIAGHNE. 2 SIFSronc RRAKnEIEDd
2204, an : et Q0 : , DL - The
T e B A T St S
the di sphadjummich B208gitd veRatildNisR QDBDJhd hal/8ilg ssdisphsy devivebhdt earc display €re,

whi ch is .conposed aqf a mmin. body 2301, .a display .unit. 2302, a .swtch 2303,
operatioﬁﬂ?%$§§é@bgfibnqﬁﬁgﬁgP@én _iﬁﬁ?t%§§@§3%§W5mn¢W§ é%@ﬁ?lé _Pﬁgﬁg
devi ce d gﬂ'aﬁl%dlaﬁy 4Sd PtabREnRERSRA licrtdMUe Bhé O &aldn RE-MSSHet @ dkiGudl SR RY
unit 2302. FIG  19E shows a portabl e i mage reproduci ng devi ce equi pped with

a recor dirpgpired torbadicunwida viovigudnglee r Specdichesample of fhieclectraiedayeps are shgwvn in

conposed a wai dy 2401, a casing 2402, a display unit A 2403, a
di spl ay Jﬁ%?‘ ﬂ§@3299a recordi ng medium (DVD) reading unit 2405, operation

keys 2406, spegisI19Whbws 84ddlay &dvice, Whieh HicSRpAYd BN dasifls 20613 a BRIpBHdg base
ai spl ays i mage i nformation mﬂereas the display unit B 2404 mai nly glsplays
text i nf dOARt B odisplayThait pXloBabpeakérmege 28y advidin gnmne vibemindl s2G08r wied  blheusi ng
the oI ALY Geuef s H0PLesented INENLT D 5k 6l 0L 2ol t S
(} light-emitting device having a light-emitting element is self-luminous and does not need a
backlight, so that it can make a thinner display unit than liquid crystal display devices can. The
term display device includes every display device for displaying information such as one for a
personal computer, one for receiving TV broadcasting, and one for advertisement.
25 FIG. 158 shows a digital still camera, which is composed of a main body 2101, a display -
unit 2102, an image receiving unit 2103, operation keys 2104, an extemnal connection port.2105, a
shutter 2106, etc. The light-emitting device formed by using the present invention can be used to
the display unit 2102.
FIG. 19C shows a laptop computer, which is composed of a main body 2201, a casing
30 2202, a display unit 2203, a keyboard 2204, an external connection port 2205, a pointing mouse

2206, etc. The light-emitting device formed by using the present invention can be used to the

display unit 2203.
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devi ce equi pped with a recordi ng medi umincludes hone gane nmachines. FI G
19F shows a goggl e type display (head nounted display), which is conmposed
of a min body 2501, display units 2502, and armunits 2503. Th? N
light-emtting device formed by using the present invention can b'g Jgﬂ@d to
the display unit 2502. 15 FIG 19G shows a video camera, which is conposed
of a main body F28019D shogs gpnedjle gernputer2@diRh issconmpebadpf 2608y baly 288t er diglay

connecti on..port 2604 enpt e _gont recei ving uni 605,  _an. i mage
recei vin gﬁ]ﬁ%{) 5’26'63(5"85Ch gs%%toP %?tﬂ/on%é%?ﬁénéréﬂﬁﬁ%d ir‘gf ¢ ZE'?Png 2 66@6, lighs 8‘?’8&“?5’0 n
keys 2609%evit Cormed B udih @it pRBAnt ok BxioH @M @&Jsﬁ@foﬁﬁﬁdiw?}‘\ﬁit%()ﬁ.he present

i nvention can be used to tﬁe display unit 2602. 20 FIG 19H shows a

cel l ul ar phone, Flithi & showsonpesade ohags repioduding ez tquippedcash ngrec@mdR, a
di spl ay. uni.t. 2703,-4n,audi 0 i nput..uni t_. 2704, an_audi 0, out put, unit 05,
oper at i50nm&&(a]\“;l/%1 (Qg%@,pl%r? r’etthéar%gﬁlf@Onﬁi‘gﬁtdle‘élﬁe bgo?quﬁ’?fﬁ??yﬁﬁnaéﬁﬁtg%gg 708,
etc. The @ehbaked, .ph@ns ung A 40med dyiay Wit M02400€a tdcBiat e AL dilh 1O VES Vi £i6h OF
t he present | nvent ?i(;gr_?[h?o t he di spl ag ljj_ni t 2703. : I fC thegelg% stI ragywbgni t 03
di spl ays Wi #4)5¢ Regraiéanckeys 306 speakek ubtit R e, ThowkisplayorsuApi40dnmainlst he
cel l ul ar.. n l.f the lwndnance .of.1igh m.tted from
organi c n%%’g%)%gg?lg&l @%@ﬁ%%gg%g?%ﬁh? Sltsﬁlﬁ & " n]tt #;ﬁ%lairaﬂ?ly éi T !at%”i9 trtfd{?ajef?/ril%agmﬁ‘avi ng
an or gani Theep@tibht ine@d rgRodiRtg @i ik Homeldl BNEsifY tHeC@thtBmO}iBE Wev¥icd Bf twhi ch
| i ght bearing outputted_ image information is magnified by a lens or the

8 . L
l'ike t1P DECSSROIWERIER Wothe fiplyyewtts AF4PRend| BtPbni Ehedeyn denags vamodusinghe

-above often: di 4 i |.SErd ( . el ectronic

comuni caftfe?lgﬁ eﬁl@h%?%gtﬁgg@&ﬁ%fl ﬂlent? }ngr@%éio%;t% (Ez%glﬁ %hfng%'evi sion),

especi al |y, aml@GatdFshownhoggd typa displaf (Hebd r@askd gisplafwRiRE ¥s cohtp@sed of a
light-emtt.i ng devi ce, havi n_%aqa 42 2 JUN 2006 light-emtting elenent is

sui t abl e FHR P85 AUy fisefas et PR s s eofl- sithe B2 reguiing dateedpPiegddy have

fast res e Li.gh N kGce, portions that emt |ight
consune B‘%&%ﬁhﬁ%ﬁs@%&?‘é‘%&m?‘? bgegggdcfggqerdtédgpg uglg\ésl splay information such that
as sneld porti ¢iNS. B ghows b lvldeo emmers whiahtis condsseal afi angdiy body32601, 4 digplay unit
light-emttjing devi is used for a display unit that main]y .displays text
i nf or mat i%ﬁb’s%%m&s"-%@’ BB SRR TP ARPSt P SRS ICOnTH FErEMInS it 005,10

cel | ular _imag@%ce@fag ol 28061 LoERr RBY CANAiade P‘%’i‘j 3608 éqe%%h il %oboﬁassi gn

light-enittrng portions to display text information while portions that do
not em tTHeilght-estingedease tidrenc &g loging vlizdpresdst destion bedbabwdey thehdisplay unit
appl i cat iné%ﬂérange of the light-emtting device to which the 10 present

02

inventio applied is very wide and el ectronic devices of every field can
enpl oy, ¢ he FIG. 19H shows a cellular phone, which is composed of a main body 2701;a casing
C\g 2702, a display unit 2703, an audio input unit 2704, an audio output unit 2703, operation keys

2706, an external connection port 2707, an- antenna 2708, etc. The cellular phone is formed by

using the light-emitting device of the present invention to the display unit 2703. If the display

unit 2703 displays white characters on a black background, power consumption of the cellular
25 phone can be reduced.

If the luminance of light emitted from organic materials is increased in future, the
light-emitting device having an ofganic element can be used also in a front or rear projector in
which light bearing outputted image information is magnified by a lens or the like to be projected
on a screen. ' |

30 The electronic device given in the above often displays information distributed through
clectronic communication lines such as Internet and CATV (cable television), especially,

animation information with increasing frequency. The light-emitting device having a
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device. The electronic devices in this enbodi mnent can be conpl eted by using
the light-emtting device manufactured by inplenenting the nethod shown in
and Enbodi nent nodes 1, 2, and Enbodinments 1 to 6. 15 The presgnitN 206

i nvention includes an inspection process using an inspection apparatus and
an inspection nethod applicable to not only a light-emtting device (EL

di spl ay) lighivanifing elimaghts wtible ifergdigiiemmnenimbion afemaddd sivdeeorgde trinetials
equi pnen a&ﬁ%&gxa senicgnductor el enent that uses sem conduct or

characteristics Such a€%a liquid crystal display device (e.g., a

transistor, inmn @anighCihighe @vick edBishk BGtentit ARSIk j.C ‘ 'IIVEB
transistor and a TFT). 20 gccg}dﬁ%g!to thg fn@%igtfone r%%tsgmgﬁ@ﬁﬁde' in
t he met hdesigble fdisplac infrmagonasuck i asomebliconiond ey paseble ferith glpr es&ntdingly,

i nvent L0k, & dri Vi ower. sour.ce and a drjving signal can be supplied to
2T Su B P e R R G Ao T W e S sbmEe? PR ved
in the eponid inft@hicQikasd i yﬁﬁcdlﬂ,si)@&l‘illa@?_hdﬁ%,tﬁﬁ% afHG RpRRuaHN8S)QN;; Of
dust to a TFT substrate and damage to a TFT substrate by an inSpection
appar at u§ €idlseo gvigndighbempingmertiane tadisay sxsisbond@nyvitleipbrtioas theicdd ddter
circuit,mﬂﬂﬁgﬁsgg¥g;9kg&%§§85@g circuit on an array substrate used in the

i nspection process i1 nclu I'n the present invention may be fornmed in

accordance wi t MAs dscritRduboed, Ukd ApLPARAG8SRSoOhe HglitehitilBalefot& whidy fhs not
required to increase the nunber of processes i.n manufacturing a TFT

(Subst St Bresqop mygptqncy appliedip verpevida ged eectramitudericesiof expraficlBlcadiesplayythe a

| + ght - emydtd.ng . ) . . be praoduced. after th ual.jty of a
TET substrare e et ariaRgyes HF ERRah R s Be Rnbeb By bfla e Beflgfity

|'i ght - enil¢videngareifneat by shplgmaring Xipensthye siiieihi b Hribodinddnil mou@st rat.gd
unsuitable for a product, which can elim nate wastes and reduce a

manuf act GPPAYTEBSLL 023 2 JUN 2006 WHAT IS CLAIMED IS: 1. A nethod of

manuf acturi ng a sem conduct or. device conprising: formng circuits
conprising a plurality of sem conductor elenents over a substrate; formng

at | edS8t one sBegrdanyimeitionomelnddshen Bipstivapicekalstigad hepatioh agsdragne
secondar¥ coil is electrically connected to the circuits; inducing a

vol tage 1 §°H8sREqemethod applicalle ymetyondnt figkiemisiseyierige & lrdigpley) bavinges d
thereto WieHEBYg ARaRhE LT kiso G H‘{c_eerf%ct id Q@ﬁ)rﬁc&ﬁ'{ QUED 2 &) SRRk e?c%lr - ﬁ{g}t the
circuits; measuring an electric fie d oc rring at I'éast a part o e

ci r cui t suseh saaniderdutior tsictojptcatuchirs ofliquidheystil rdéspialy Stevich 4.1 2 thRest6i, HEui t s
conpri ses | ea of a rectifher circuit and a waveform shapi ng

circuit %%@guﬁr’ 1 i%}gfe TR FRLIINPILEY - VOF Fansiset il gtolp of a pi xel

circuzd, a driAdcB@ifp f& el inspdoR process included in the method of manufacturing a

N semiconductor device of the present invention, a driving power source and a driving signal can

(. :
be supplied to a TFT substrate in a non-contact manner. Therefore, the problems involved in

the conv¢ntional contact-type inspection method, such as adhesion of dust to a TFT substrate
and damage to a TFT substrate by an inspection apparatus can be overcome.
25 Furthermqre, a secondary coil, a rectifier circuit, and a waveform shaping circuit on an
array substrate used in the inspection process included in the present invention may be formed
in accordance with the manufacturing processes of a TFT. Therefore, it is not required to .
increase the number of processes in manufacturing a TFT substrate.
In particular, in the case of maﬁufacturing an EL display, a light-emitting element only
30 needs to be produced after the quality of a TFT substrate is determined. Therefore, it is not
required to form a light-emitting element using an expensive material in a TFT substrate

unsuitable for a product, which can eliminate wastes and reduce a manufacturing cost.
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peripheral logic circuit. 2. A nmethod according to claim 1, wherein the
circuits conprise a thin filmtransistor. 3. A nethod according to claim1,
wherein the electric field is neasured by using Pockels cell. 4. A nethod
according to claim1 further conprising intercorporating the sehiJibdtbict or
device into an electronic device selected fromthe group consisting of a
vi deo EHATAS CRABVIEPHS canera, a goggle type display, a navigation
system an audi o reproduci ng device, a |laptop conputer, a gane machi ne, a

portabHeAhﬂ£H%Q@£ﬁéﬁbéﬁﬂh§E@&EcmﬁMQoﬁ&kaE?ﬁn%ﬁgfOdUCi”9 device. 5. A nethod
accordi ng tqbcLai@ ltfur,her %éﬂpgg8|§éﬁe gcﬁrlfalui segara&ing t he
circuits fromime ar  PEBLYIHHE S ¢ 0k TEH ST ACHR Rl

manuf act ur i AYTENEAS RH SR%IFEYRY el P ﬂlf’éhg-@@ whereinits ateag) ops seeenday

conpr i sphiy elecpicellyadontepted fo thediradnduct or el enents over a substrate; formng
at | east onendueiagndsltage B:Qhd at W4STont BRosddREdl BY BppMiRd Linferkiefidd theRASt one

Second%b)éreﬁf%lﬂeleétﬁc&h@xﬁtffo-\wgﬂlr&%%%glg%?gFﬁg?fttgﬁ w1 reuits; inducing a

voltage in e at least .o se ol appl.yi.ng .a magnetic field
Uher oto,  wheiBBS 8 RO 14 OGEPPRE AL et DR TR GUGHICA A8 PAPPREI 61 ¢ he
circuiﬁ%ﬁcmﬂégéuring an el ectromagnetic wave occurring at |east a part of

t he circui t svheringhel@rcuttocotmpsises ablpast atd cfia ra@fifiérvereidi and aivtasefomhshinging t he

Ci r cui ek 88t e dira6delc0RE foh i %r@&if-d.ffaip%l &Gichig Widtivap dirdt@vafiar m shapi ng
Circui to; 308 Rlbiclcg83f one circuit selected fromthe group of a pixel
circuit, a driving circuit, and a peripheral logic circuit. 7. A method
according to claim6, wherein the circuits conprise a thin filmtransistor.
8. A ndt hderthed@sioriingfoclin | avheren thegispuits pompise eiharchilp teangiptel d i s neasured by
using an antenna. 44 2 JUN 2006 9. A nethod according to claim®6 further
conpri Si AGnetidQE@ATROG dlaim ¥, Wike:iSReRaNE HEl AmaAQMETs) dsiigPockR c8ll.ect roni ¢
device selected fromthe group consisting of a video canera, a digital
caner a, le type displ.ay, a navigation system an audi o, reproducing
devi ce,“-%*’?%g’?gg‘%&%%%af@w? HOTRECAE RLSTCOPOrgigE SR PR EPRAR b

t er mi n&f cleglipmicevicadrirsted Ssmgbrigrpyrconeitingef a Yideo camees; hdigitel cerprraliarggegle cl ai m
6 f urt hgr doplprd mviggtionlsestdm, iao abdiy repaydaciag devige taHaptad doaputes afgpaenmhdhinead

| east QofatkeREMERIN €Rlidal, addlan ifagheduciie dewpuf act uring a sem conduct or
device conprising: formng a circuit conprising a plurality of

sem condyct ar .el enents over .a substrate; formng at | east one secondary
2ol | over Wﬁﬁ&%ﬁ%@f%ﬁ)&%iﬁ&hﬁf Goerisie Flegeally Pf%a@%'ﬁaawﬁ% prp thejag
el ect r ileash qng seeopdeBEodd to the circuit;

6. A method of manufacturing a semiconductor device comprising:

forming circuits comprising a plurality of semiconductor elements over a substrate;

forming at least one secondary coil over the substrate wherein the at least one secondary coil
is electrically connected to the circuits; ;

inducing a voltage in the at least one secondary coil by applying a magnetic field thereto
whereby an electric current flows through at least a part of the circuits;

measuring an electromagnetic wave occurring at least a part of the circuits in order to test
operation of the circuits;

wherein the circuits comprise at least one of a rectifier circuit and waveform shaping circuit
and at least one circuit selected from the group of a pixel circuit, a driving circuit, and a peripheral
logic circuit.

7. A method according to claim 6, wherein the circuits comprise a thin film transistor.

8. A method according to claim 6, wherein the electric field is measured by using an antenna.
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i nducing a voltage in the at | east one secondary coil by applying a
magnetic field thereto whereby an electric current flows fromthe at |east
one secondary coil to the circuit via the rectifier «circuit; neaigﬁiNﬁqﬁan
electric field occurring at least a part of the circuit in order

operation of the circuit, wherein the circuit conprises a diode, a
capacitor, and a resistor. 12. A nethod according to claim11l, wherein the
electric field is neasured by using Pockels cell. 13. A nmethod according to
cl ai m 19 AfnuikidiekcgdnPiol cBif@ finfHeP EshrRRE AibrBdpdriifis SR RRBAMSPlevile Hige 1 Nnto
an el el pRirenid@Vict fel&Ratihfle 09;%311@1?& o?ldgidgggﬁﬂe?at, laﬁ%itafc Rerd, o dg)E ATET 8,
a digi ttalecﬁsairergﬁa E'Aat.(%'osg ety di s(gl ay, .a.navlgatron sgsf‘em _%udl o]

r epr odui NG Pde EE S é?rﬁ & ‘?fﬁﬁffpé uCle GYifS 2 TR PPUIeh A 3aine HFhine, a

i nfor nd%oﬁétﬁetn@’%?tﬂ%t‘? aphan iragercpgiartideiing devi ce. 14. A met hod of
manuf acturi ng a sem conduct or device according to claim 11, wherein the

Ci r cui t10. A@fcifod ARtk cRVE furiher &ﬂﬁﬁgmgéect&an?Eéﬁ&%ﬁ%th@ﬁ&ﬂft@ﬁ&ﬂfﬂe@g a

sem conduct R dewr&paccording to clai m1l, wherein the circuit is a
rectifier circurt.” 16. A nethod according to claim 11 further conprising
electrically separating the circuit fromthe at |east one secondary coil.
17. A net Adsthed ohmprpaciring p syrigonslaeipidstigeementisideyi ce conprising: forning a
circuit conprlorgiingg creywt eomairisiny a plurdignofeanidoiaor dopMBRiver 2vibdtrag; substr at e;
form ng at | afinghRas 86OREMINy €6l bveP WRIsullshRe MHBShIRL £ 1840 8h&LeBo Bl |east

one seGoRERLENI E&Ekcté'dstoﬁ{e%%&i'-cal |y connected to the circuit; 45 2 JUN 2006
i nducing a VOH ’east one secondary _coil by ap %# ng a
DR at | east

age 1n the at
magnetic fi eluiﬁiu‘flﬁ%? E‘fqﬁg‘?/\ﬂéﬁeeaé ast oRe eedeicell ey pRPLARS F MeiRstiG
one ‘secBISERY g1 eleittic qureptflows fiog the atysast anh eecprdanyi doil éo the ireiitivia thewsetéfier i ng an
el ectreiragheti c wave occurring at least a part of the circuit in order to

test operat nRAsudthg We(ﬁid' i 6ocuff(ﬂ§ﬁtqéd§t41ﬂi?t & i:HeQHj:L{itiﬁngaf &%&?o&rﬂbﬁ)gﬁ’ a
capaci ttger%imgﬁﬂd a resistor. 18. A nethod according to claim17, wherein the
ie

electric i S asured by usjng an antenna. 19. A nethod according to
claim17 fur t“%ﬁrrclnégﬁ‘?r‘iﬁ’iclné?cf%}’% aéjr‘@%r?)‘@ﬁ’%‘i‘tioﬁén"(%@s%‘% conduct or device into

an el ectronic device selected fromthe group consisting of a video canera,
a di gi t1dl Aomthed agconlinggo glgine] &, yhereihi thepdlayric feldnia viegatdd®f usiis P&Mtls adl. audi o
reproduci ng device, a |laptop conputer, a gane nachine, a portable

i nfor maki Q@ 16 glcrag%nﬁtg oy 4 reproduci ng device. 20. A nmethod

accordi.ng 0 cFaI m LF,  Wher ei n E‘%EO%P e l_utelfccc’)&ﬁ%g% tgl%fﬁnecéfm_ %R}\‘?gﬁe 6l t age.

18 an & %
intd an electronic device selected from the group consisting of a video camera, a digital camera, a

goggle type display, a navigation system, an audio reproducing device, a laptop computer, a game

machine, a portable information terminal, and an image reproducing device.

14. A method of manufacturing a semiconductor device according to claim 11, wherein the circuit
forms a source power voltage. '

15. A method of manufacturing a semiconductor device according to claim 11, wherein the circuit is a
rectifier circuit.

16. A method according to claim 11 further comprising electrically separating the cireuit from the at
least one secondary coil. . ' '

17. A method of manufacturing a semiconductor device comprising:
forming a circuit comprising a plurality of semiconductor elements over a substrate;

forming at least one secondary coil over the substrate wherein the at least one secondary
coil is electrically connected to the circuit;
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21. A nethod according to claim17, wherein the circuit is a rectifier
circuit. 22. A nethod according to claim 17 further conprising electrically
separating the circuit fromthe at |east one secondary coil. 23. A nethod
of manufacturing a seni conductor device conprising: formng a ciZriibi %06
conprising a plurality of sem conductor elenents over a substrate; formng
at | east one secondary coil over the substrate wherein the at |east one
secondary coil is electrically connected to the circuit; inducing a
voltage in the at | east one secondary coil by applying a magnetic field
thereto whereby an electric current flows fromthe at |east one secondary
coil to ci.rcuit via the wayeform shaping. circuit; measuring an electric

h e
fiel d occtlPihg? Klapeindhe %Yeﬁ%{ PP SEORAR <ol P BRAYIRS £ PRI B Peeio g5EPRt i on
of t he an¢leetigicarrenhAerelom theat ledst ensi secondarp eoibte shexvireuipee the avctifierdirenit esi st or .
24. A et redsusiog ar dédngmbgnetid @hvno23sming e leabt patd of Bt eeduftirorfiéred st S measur ed
by usi ngeResksise Gehit. - 25. A method according to claim 23 further

conpri si ngl i t sem conduct or .device into an electronic
devi ce seﬁ@%@%ﬁﬁfﬁ%ﬁ?%ﬁ%hggﬁﬁgﬁ%ﬁ%%?g?Pﬁ6no 2"V deo canera, a digital
canera, a goggle type display, a navigation system an audi o reproducing
devi ce,18aA Iﬂ?fﬁiog pecontinaip elaim &7, grdansin thed eritrineficldis pertused|by using ar minhon
termnal, and an i mage reproduci ng device. 46 2 JUN 2006 26. A nethod
?CCOI‘ ?:”IggAthﬂﬁ)h Ay to WRARK ?{c ﬂrtﬁé}i%oﬁ%zﬁﬁﬁg ihtefcgfpgﬁti{i’g t‘ﬂ% blifhasd &Ql@!ﬂ(r‘es el egt ed
rom g clock si.gnal . "a.start pulse signal, and a
video g ﬁgﬁﬁ%ﬁ;ﬁiﬁ%g@; %@%‘ﬁ“ _%%Sl%;ﬁfﬁ? 240 St %ggﬁé EWLAi ¢t s a
wavef or ’ . / RHECHIICRYCT 8 'APIORICARMPUIET 83k fer
conpri @%@iﬂélaé@]t@;hl@:@fqn}iat@pmai, aud ahigagé mmﬂmcir}jgrcbm@he at |east one
secondary coil. 29. A nethod of manufacturing a sem conductor device

CONPr i SIONA meftRE BERLif t6 chaft!t 1, whelR thSLiRGi forRb ¥ EtdehYwaf voRt Gl conduct or
el enents over a substrate; formng at |east one secondary coil over the

substr%%e mh%%ﬁin the at | east one secondary coil is electrically
connect@d* MR acerdng fp elam by yheisy the JrspE gaeqtifer disuiht | east one secondary
coil by applying a nmagnetic field thereto whereby an electric current

flows f2ofmtetedatcotdasd canel DfurtE@eonpading d@irdcallysepfingithecdidchit ¥ titehe
wavef ongssdiRéaaf} édfUi t; measuring an el ectromagnetic wave occurring at
| east a part of the circuit in order to test operation of the circuit,

23. A method of manufacturing a semiconductor device comprising:

forming a circuit comprising a plurality of semiconductor elements over a substrate;

forming at least one secondary coil over the substrate wherein the at least one secondary coil is
electrically connected to the circuit;

inducing a voltage in the at least one secondary coil by applying a magnetic field thereto
whereby an electric current flows from the at least one secondary coil to circuit via the waveform
shaping circuit;

measuring an electric field occurring at least a part of the circuit in order to test operation of the
circuit,

wherein the circuit comprises a capacitor and a resistor.

" 24. A method according to claim 23, wherein the electric field is measured by using Pockels cell. . -
25. A method according to claim 23 further comprising intercorporating the senﬁccinductor device:
into an electronic device selected from the group consisting of a video camera, a digital camera, a

goggle type display, a navigation system, an audio reproducing device, a laptop computer, a gamé
machine, a portable information terminal, and an image reproducing device.
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wherein the circuit conprises a capacitor and a resistor. 30. A nethod
according to claim?29, wherein the electric field is neasured by using an
antenna. 31. A nethod according to claim?29 further conprising
intercorporating the sem conductor device into an electronic device
selected fromthe group consisting of a video canera, a digital 2avirlBlb a
goggl e type display, a navigation system an audi o reproduci ng device, a
| apt op conputer, a ganme machine, a portable information termnal, and an
i mage reproduci ng device. 32. A nethod of manufacturing a sem conduct or
devi ce according to cI aim 29, wherein the circuit forms a driving signal
sel ect fro th stin f a Cl ock signal, a start puI se signal,
and a e;\f/(iil eonl]él %ﬂg Caﬂn% %b'g RHEGHE Ao A Aringe siewlrrlcA dortiBy devi ce
accor dlﬂﬁﬁlﬂ‘@nﬁfft%ﬁf@@C’CW?]eﬁ Mart elsecsignelypad 4 Wdeg signelvef or m shapi ng circuit.
34. A nethod according to claim29 further conprising el ectr| cally

separ atimg rididGbéobdind tofcliD s Riherln th SRR ;%v%ﬁ)ﬁﬁ%g . 35. A method
of manufacturing a display devi ce conprising: 47 2 N 2006 form ng a pixel

CII‘CUI'[ oyer .a substrate n the pixel circuit conprises a pI urality
serfiSo BrRRTH 3Foog “é%faﬁ{ﬁ’é%?e ﬁﬁ“ﬁ?frfgma’fm%%{ﬂﬂ%%seg@e grepbfipmaReet ¢ he

subst r et Qusseeondery pril at | east one secondary coil is electrically
connected to the pixel circuit; formng at |least one of a rectifier circuit

and a wgfnwtﬁads)haﬂmgmﬁingﬁ%&m&ﬂh%ﬁ&vkbeodimg&g circuit and the secondary

coi | : indugj, BGorls l condar applying a
magneti c eﬁ?ﬁéﬂr&éﬁt HIF E’ﬁmﬁ}ﬁy femfcon toreem?ﬂs? o%b?tWEOUQh the pixel
circuit; ma'fﬁ?ﬁ?g Sﬁagr‘?n"ei‘eé‘&‘tdﬁyfoﬁ P%‘fr@eo‘;t‘ﬁtﬁa‘iel“f]i’ﬁr iprthe o deapt o prgPRdat t he pi xel
ci rcui tcoilﬁwlfanﬂ@@t@@éﬁﬁqwmn of the pixel circuit. 36. A nethod
accordi ng indughga mli3gs inwiear khs ohdec@idlcoil by fpplyingeanifpntiieficd thére@st one thin
filmt rmb_f;h@aecmé aﬁﬂﬁ@ﬂdw«é‘ﬂoﬁm th - ledht dﬁ%h&@oﬁa&%ﬁﬁmﬁe LiRuf 'vf%'tﬁg 33 wher ein

the el egtbfofin I}g lmaasure by using Pockels cell. 38. met
according to c further conpri si n i nt ercorﬁératl ng the sem conduct or

devi ce i ntHRNDE PREEHSHPEICHE VARG cewriag é‘H‘S‘farHﬁmof CEFHIBOEETSISt i ng of a
vi deo cfiBlen ofgheiingiit,al canmera, a goggle type display, a navigation
system an whaliotheepadctotiprigs deagacieor aid 4 @fikte conputer, a game machine, a
portable information termnal, and an image reproducing device. 39. A

met hod ﬁcggﬁeqloﬁgcéopdﬁé tg ﬂln? 59 f eremet{le Q4w ﬁe?& egslu(l?ecd yluglglg !a1¥ anterbg. ating the

at | east

31. A method according to claim 29 further comprising intercorporating the semiconductor device into
an electronic device sclected from the group consisting of a video camera, a digital camera, a

goggle type display, a navigation system, an audio reproducing device, a laptop computer, a game
machine, a portable information terminal, and an image reproducing device.

32. A method of manufacturing a semiconductor device according to claim 29, wherein the circuit

forms a driving signal selected from the group consisting of a clock signal, a start pulse signal, and a
video signal.

33. A method of manufacturing a semiconductor device according to claim 29, wherein the circuitis a .
waveform shaping circuit. ' '

34. A method according to claim 29 further comprising electrically separating the circuit from the at -
least one secondary coil.

. 35. A method of manufacturing a display device comprising: -
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secondary coil fromthe pixel circuit. 40. A nethod of manufacturing a

di spl ay device conprising: formng a pixel circuit over a substrate,
wherein the pixel circuit conprises a plurality of sem conductor el enents;
forming at |east one secondary coil over the substrate wherein ZRUNEIlbI east

one secondary coil is electrically connected to the pixel circuit; formng
at least one of a rectifier circuit and a waveform shaping circuit between
the pixel circuit and the secondary coil; inducing a voltage in the at

| east one séamigarixc diduitByerapbsyhtd OwiterdiR o8 gixtiCithibdthptif@aOtRalitybrer eby an
el ect ri gniddhd@it eithOWs through the pixel circuit; measuring an

el ectromagnet | ¢ e.occurri.ng at least a part of the pixel circuit_jn
order to tedymingdlicy P%enseﬁ?“d%‘ﬁé_"%?‘ﬁ?éfﬁeéwﬁﬁ prhersin dieg? el ABLSSUY 4PthE t o
cl ai m AFCrEALY onpeciedéo e RBFL @F¥E Ui t conprise at |east one thin film

transi st or, formigpelendt ved of a ré@ifierinvait hclcth veaveioral sirging oiralitdicteddthe plxelr ei n t he
el ect r i dirchit #lddhd Rcdi@asusi€d by using an antenna. 48 2 JUN 2006 43. A net hod
accordi ng t Q&R : I rLSi | Atercar. ' sem conduct or
Geurce o SRR A0SR OB L HORAE BRL LORLTER 07
video canera; acargriar Oamsrguend e‘q%%@‘Ir%mt ype display, a navigation
system an H§eUE8 Epilesdisdicbocaeting o leagt 4 paptod the oireiincnit in cadey trfest opagtionne, a
por t ablad thepfixst eicwiton termi nal, and an i nage reproduci ng device. 44. A
-method according to claim40 further conprising electrically separating the

at | easfs ARGod AERREM 14 0%91'1 55, @M AR X 'tccjoﬁgﬁggetat 14 ond TS Sor,
manuf act uring a di splray device corrpn%l ng: Tor ng a & PV ng “Ci retitoand a
. respectively. . . . .

pi xel ci PEUItYover a substrate, wherein each of the drivi ng circuit and
the pixel circuit conprises a plurality of sem conductor elenments; formng
at | eas¥. dmettnd eondimgto cloinh 35 wérreinhibe dedoid ficddd 8 mshradiby ukihg Padkels eglst  one
secondary coil is electrically connected to the driving circuit and the

pi xel &gl & Wethod HoM; - e a i fier eircuit and a waveform
Shapi ngec et BRSSO Bl B el B Sl BT

bet ween" AR “BTIOBIC CEVIFTiTered fomhreerdw mtising ofay! €0 GAREtc? HEUA CBE-dge in the
at | eassdn e diskln angvigahion sysiema phiudiorgrraduringdevice afapwpdomperes gamenher eby
an el eanachioe,quportehi infdnoewionfteramnat, hed at inlagasprodmtgsieciondary coil to at | east
one of the driving circuit and the pixel circuit via the at |east one of

ne of the driving circu xel Gitouit via _
ol ot rig. gl skl Bl SN EL AR B b e BT RR b0, T

pi xel Cslecroggelr{ cc?iﬁt?om the Ip&%l circuit.

40. A method of manufacturing a display device comprising:
forming a pixel circuit over a substrate, wherein the pixel circuit comprises a plurality of
semiconductor elements;
forming at least one secondary coil over the substrate wherein the at least one secondary coil is
electrically connected to the pixel circuit;
forming at least one of a rectifier circuit and a waveform shaping circuit between the pixel
circuit and the secondary coil;
inducing a voltage in the at least one secondary coil by applying a magnetic field thereto
whereby an electric current flows through the pixel circuit;

measuring an electromagnetic wave occurring at least a part of the pixel circuit in order to test
.operation of the pixel circuit. ‘

41. A method according to claim 40, wherein the pixel circuit comprise at least one thin film transistor
respectively.

>

42. A method according to claim 40, wherein the electric field is measured by using an antenna.
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order to test operation of the at |east one of the driver circuit and the
pi xel circuit. 46. A nmethod according to claim45, wherein each of the
driving circuit and the pixel circuit conprise at |east one thin fiJUn200§
transi stor, respectively. 47. A nethod according to claim45, wherein the
electric field is measured by using Pockels cell. 48. A nethod according to
claim45 further conprising intercorporating the sem conductor device into
an el ectronic device selected fromthe group consisting of a video canera,

a di gi t43l AciRdaccordingd0 GBI 40 HipBertoSBHAY: m%rdaﬁy\é}aﬂﬁiﬂhg RenSYcHaeddr RRfcaudi 0
r epr odugioRg @M nfcSievide sl Iﬁoﬁ’ﬂﬂ@%{)&( conﬁg&%@ a vigeh dAlnidfa: ﬁ@iggﬁggﬁ%%%%
0 i. ng . net hod

i nformatol qnttgrlrplgal .and. an | ma%[é re(gr ) evi ce.

accor diS9§St HPE PR dmavi YOP &S AR 2t iEPRfRnEdeyies A 2PlB FAIP YRS 8 ode, a
capaci tBehingfpogabls wégrmatinn tergynal, andren imsde epodvaiiardsvico cl ai m 45, wherein the
wavef orm shaping circuit conprises a capacitor and a resistor. 51. A

et hod 4aca@ettiod @cdofdifd 8 eIt 80 fut e BhnPridiRtEclécaichily defhratfloliedtt leabtQnE® @ power

sour ce UOhA9Eoil from Bepidd JRL{OD according to claim 45" wherein the waveform
shaping circuit ?orrrs a driving signal selected fromthe group consisting

of a clock signal, a start pulse signal, and a video signal. 49 2 JUN 2006
53. A rfet Adrsthed ebmanuirgturios e displey deyvidegemhesing:onpri sing el ectrical |y

Sﬁpar at i ng forenge drivegsircgnmd aspa’xeb?ﬂ:ait yvdg(aishbsfrﬁte,mliei‘bgl éiﬁ:l i tﬂgdrﬁziiﬂgﬁiifbﬁit and
the pi xal teipb@lditcuit Sdnpries WALty Of s el Wehigts;a di spl ay devi ce

com 1 g, LA L N LA TS 28 P
pl ural ietlefﬁlg? lys_cé’f’r’ile&ﬂji&h%?W%@%ﬁ?@,th‘?ﬁiﬁ?ﬁcﬁﬁﬁﬁt | east one secondary coi l
over the sd®gineAt keasiione of atcqtifier circuit ands wontor srpingsirguithsiweeh the dgviegt ri cal | y
connectegduit andttheesecimidary ngil @ibetreedt thapitel dieuipindahe etdn@atlytcoil;f or m ng at | east
one of a reGdiciig@ivoRideGhlint 2Bt GheWBMAERY mim%?blwgﬁﬂa@%ﬁk fRRLNegs the

he. sty ahhboiie ek ARRIRARL 8 one RLepR BN 4 o ink SLuB TS | 01
by appl T HGH R et et F o G i frsh B Fireet o Beptav omm FBRE OFine
from t he afmepiag applectricliclhengrying af lpast mpagt of iwalsiving izcuitfor theeixgt ¢ivcuit in

~ Ci rcui tordentb ttdt epgpatioelof thie aicleist oneiod tHeldeivatcirtwemt tepexeDiircilte rectifier circuit
and the waveform shaping circuit; neasuring an el ectromagnetic wave
oo Nk byl SR o e oA
pi xel &f leatiPpe thedim Aapsistoroigsnetidiebdi ng to cl ai m 54, wherein each of the
driving circuit and the pixel circuit conprise at least one thin film
transi sifohA methed peotdingab ylainb4s, wheritthodechaociuldis Agadufed Gl aking BéekeMb@r ei n t he
electric field is neasured by using an antenna.

48. A method according to claim 45 further comprising intercorporating the semiconductor device
into an electronic device selected from the group consisting of a video camera, a digital camera, a
goggle type display, a navigation system, an audio reproducing device, a laptop computer, a game
machine, a portable information terminal, and an image reproducing device.

49. A method according to claim 45, wherein the rectifier circuit comprises a diode, a capacitor, and a
.resistor.

50. A method according to claim 45, wherein the waveform shaping circuit comprises a capacitor and
a resistor,

51. A method according to claim 45, wherein the rectifier circuit forms a power source voltage. -

52. A method according to claim 45, wherein the waveform shaping circuit forms a driving signal
selected from the group consisting of a clock signal, a start pulse signal, and a video signal.
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57. A nethod according to claim54 further conprising intercorporating the
sem conductor device into an electronic device selected fromthe group
consisting of a video canera, a digital camera, a goggle type di S'[?| ﬂ%“%@
navi gation system an audi o reproducing device, a |aptop conputer, “a gd
machine, a portable information termnal, and an inage reproducing device.
58. A method according to claim54, wherein the rectifier circuit conprises
a diode, a capacitor and a resistor. 59. A method according to clai m 54,

wher ei n53 AanstRudet e dhSHaRin g5 GirthetiompAARPELSES IR s oA thOkt 188bne @ T €SI stor.
60. A n@gg}lgg.yggﬂ:gggltméff&gilrﬁié{%%ﬁm&)m%iﬁ:ﬂﬂ the rectifier circuit fornms a

power source”voltage. ccording to claimb54, wherein the
waveform shaping circuit forns a driving signal selected fromthe group
consi sti%h§ mthed of pgawlactyripg | display devigetcoptising:si gnal , and a vi deo si gnal . 62.
A net hod adewriol adriving diceit mdadpitecitduiiovaanpbsiaieghepdieeich bt divigepaniat i ng
the at dnd@igtpi@Neircufi @6aPHLaS ¥plaAiily of E@Mbdndfettlelaflelg; Circuit and the pixel
circuit. SQorming at least one secondary coil over the substrate wherein the at least one secondary coil is
electrically connected to the driving circuit and the pixel circuit;
forming at least one of a rectifier circuit and a waveform shaping circuit between the driving
circuit and the secondary coil or between the pixel circuit and the secondary coil;
inducing a voltage in the at least one secondary coil by applying a magnetic field thereto
whereby an electric current flows from the at least one secondary coil to at least one of the driving
circuit and the pixel circuit via the at least one of the rectifier circuit and the waveform shaping circuit;
measuring an electromagnetic wave occurring at least a part of the driving circuit or the pixel
circuit in order to test operation of the at least one of the driver circuit and the pixel circuit,

55. A method according to claim 54, wherein each of the driving circuit and the pixel circuit comprise
at least one thin film transistor, respectively.

56. A method according to claim 54, wherein the electric field is measured by using an antenna.

57. A method according to claim 54 further comprising intercorporating the semiconductor device
into an electronic device selected from the group consisting of a video camera, a digital camera, a
goggle type display, a navigation system, an audio reproducing device, a laptop computer, a game

machine, a portable information terminal, and an image reproducing device.

58. A method according to claim 54, wherein the rectifier circuit comprises a diode, a capacitor and a
resistor.

59. A method according to claim 54, wherein the waveform shaping circuit comprises a capacitor and
a resistor.

60. A method according to claim 54, wherein the rectifier circuit forms a power source voltage.

61. A method according to claim 54, wherein the waveform shaping circuit forms a driving signal -
selected from the group consisting of a clock signal, a start pulse signal, and a video signal.

62. A method according to claim 54 further comprising electrically separating the at least one
secondary coil from the driving circuit and the pixel circuit.
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